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1. BseAeH1,1e 

IJ;eJiblO Kypca jJBmieTCjJ nonyqeHtte HaBhIK0B p33pa60TKH npttJIO)KeHHH 

)],JijJ Windows (ace nporpaMMhI )],JijJ Windows H33hIBaIOTCjJ npttJIO)KeHHjJMil) c 

HCn0Jih30BaHHeM IlHTepcpenca npHKJia)],H0ro nporpaMMHpoBaHHjJ (Application 

Programming Interfaces) API H cne11ttaJihHOH 6tt6nttoTeKH Knaccoa MFC 

(Microsoft Foundation Classes). ,n:njJ :noro Heo6xo)],HMO HMeTh npe)],CTaBJieHtte 

06 apxttTeKType H ocH0BHhIX B03M0)I(Hocrnx cpyHKIIHH API H MFC, a TaK)Ke 

Ha)],0 yMeTb n0Jih30BaThCjJ cpe)],OH pmpa60TKH. 

B HacTOm.11ee apeMjJ )],JijJ pmpa6oTKH Windows-npttJIO)KeHHH B Kaqecrne 

nonh3oaaTeJihCKOH cpe)],hI a ocHoBH0M ncnoJih3YIQTCjJ MS Visual C++ H 

Borland C++ Builder. 110 011eHKaM cne.11nanncTOB, MS Visual C++ jJBJijJeTCjJ 

CaMOH MOI.IIHOH nporpaMMOH TaKoro KJiacca, Kp0Me Toro, B Hett pa3pa6oTaHa 

cneIIHaJihHajJ 6n6nttoTeKa KJiaccoa MFC, K0TopajJ 3HaqnTeJihH0 o6nerqaeT 

npo11ecc nporpaMMHpoBaHttjJ. 

,n:njJ yqe6HhIX .11enen MhI 6y)],eM nonh3oaaThCjJ cpe)],on MS Visual C++ 6. 

TeM He MeHee HHCTpYMeHThl pmpa60TKH )],0CTaT0qH0 11THUilqHhie", qT06bI 

BTT0CJie)],CTBHil (npH Heo6XO)],HMOCTH) nepettTII K IICTT0Jih30BaHHIO J],pyrnx 

HHCTpyMeHTaJihHhlX cpe)],CTB. HanpttMep, nporpaMMhI, HanHCaHHhie B cpe)],e 

Win32 API, )],0CTaToqHo nerKo nepeH0CjJTCjJ B cpe)],y LINUX H o6paTHo. 

Bo3pacrn101.11ajJ CJI0)KH0CTh APl-nporpaMM np11aena K urnpoKoMy 

pacnpocTpaHeHHIO o6oeKTHO-optteHTHpoBaHHhlX jJ3hlK0B nporpaMMHpoaamrn H 

n0jJBJieHHIO cne11HaJihHhIX 6tt6JIHOTeK KJiaCC0B )],JijJ B3aHMO)],eHCTBHjJ C 

onepaIIHOHHOH cttcTeMoH (OC) Windows. 11o3TOMY nporpaMMHpoBaHHe TOJihK0 

Ha ypoaHe API, c T0qKH 3peHHjJ rpe6yeMhIX nporpaMMHCTCKHX ycHJIHH, )],JijJ 

6oJihllIIIHCTBa 3a)],aq npe)],CTaBJij!eTCjJ CJIHIIIK0M CJI0)I(HhIM Il He3cpcpeKTHBHhlM. 

11porpaMMttpoBaHtte )Ke npttJIO)KeHHH )],JijJ Windows B MFC-cpe)],e c 11crronh-

30BaHtteM cneIIHaJihHOH nporpaMMhI AppWizard no3B0JijJeT aBT0MaTH3HpoaaTh 
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npo.11ecc Hami:caHiljJ K0)],0B nporpaMMhl, B CBjJ3Il C qeM cy1.11ecTBeHH0 

o6nerqaeTCjJ npo11e)],ypa nporpaMMHpoBaHttjJ. 

B )],aHH0M eypce MhI HayqttMCjJ co3)],aaaTh Windows-npttJIO)KeHHjJ «B 

pyqHoM pe)KttMe» Ha 6me API-nHTepcpenca H B cpe)],e MFC c ncnoJih3oBaHtteM 

yHttaepcanhHoro reHepaTOpa )],HHaMnqecKHX IIIa6noHOB (MacTep AppWizard), 

KOTOphIH CBjJ3aH c 6n6nttoTeKOH MFC H aaToMaTnqecKH reHepttpyeT 06oeKTHO

optteHTttpoBaHHhIH KO)], nporpaMMhl. 

2. O6beKTH0-0pLt1eHrnposaHH0e nporpaMMLt1p088HLt1e Ha fl3b1Ke C++ 

2.1. Kom~enQnH o6'LeKTno-opuenTnpoaauuoro nporpaMMupoeannH (OOII) 

KoH11en11ttjJ 0011 6hma ccpopMynnpoaaHa e1.11e B K0HIIe 40-x ro)],0B, HO 

peanH30BaTb B noJIHOH Mepe 3TY H)],eIO y)],aJI0Ch T0JihK0 B nocJie)],HHe 

)],eCjJTHJieTHjJ. 11epBhie nporpaMMhI Ha jJ3hIKe BASIC qacTo npe,11;cTaBJijJJIIl 

co6on MH0rocrpaHH'IHbie JIHCTHHrH, a K0T0pbIX He npocJie)KHBaJiaCb 'IeTKM 

cTpyKTypa. OrpoMHhie nporpaMMHhie 6noKH CBjJ3hIBaJIHCh J],pyr c J],pyroM 

nocpe)],CTB0M 0)],H0- HJIH ,11;ayx6yKBeHHhlX MeT0K, no K0T0pbIM ocy1.11eCTBJijJJIHCh 

nepeX0)],hl C noM0IIIhlO MH0r0'IHCJieHHhIX K0MaH)], goto, a aHaJIH3 II 0TJia)],Ka 

TaKHX nporpaMM, He roB0pjJ y)Ke 06 HX MO)],Hq>HKaIIHH, 6bma HeJierKHM ,11;eJI0M. 

B 60-x ro,11;ax 6hm peanmoaaH MeT0,11; crpyKrypHoro nporpaMMHpoBaHHjJ, 

OCHOBaHHhIH Ha HCn0Jib30BaHHH nepeMeHHhIX C 0CMhICJieHHhIMH HMeHaMH, 

cy1.11ecTB0BaHHjJ rno6aJibHhlX H JI0KaJihHhIX nepeMeHHhIX H npo11e,11;ypHoro 

npoeKTHpoBaHiljJ npHJIO)KeHHH no npHHIIHny "caepxy BHH311
• Enaro,11;apjJ 3TOH 

K0HIIenIIHH nporpaMMhl CTaJIH ilQHjJTHee. YnpOCTHJICjJ npo11ecc 0TJia)],KH TeKCTa 

nporpaMM, TaK KaK n0jJBHJiaCh B03M0)KH0CTh K0HTP0JIHp0BaTb BhIIl0JIHeHHe He 

0T)],eJihHhIX K0MaH)],, a 11eJihIX npo11e,1],yp. 11pHMepaMH jJ3bIK0B, opHeHTHp0BaH

HhlX Ha no)],o6HhlH npo11e)],ypHhIH no)],xo)],, 6hIJIH CH H Pascal. 

O6oeKTHO-OpHeHTHpOBaHHOe nporpaMMHp0BaHHe (0011) o6ecne'IHBaeT 

nporpaMMHCTaM TPH Ba)I(HhIX npeHMy1.11ecrna: 
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• ynpoUfeHue npo2paMMH020 Kooa u yJ1ytJ111eHue e20 cmpyKmypU3alfUU 

(nporpaMMhl CTaJIII npo1IIe ,[(JUI qTeHIIH II IIOHIIMalj:IIH, a KO,[( 0IIIICaHIIH KJiaCCOB, 

KaK 11paBIIJI0, 0T,n:eneH OT KO,n:a OCHOBHOH qacTII 11porpaMMhl, 6naro,n:apH qeMy 

Ha.rt: HIIMII M0)KH0 pa6oTaTb 110 OT,n:eJibHOCTII); 

• MOoepHU3QlfU5l npozpaMM, T. e . .n:o6aBJieHIIe II y,n:aneHIIe 11porpaMMHhIX 

6JIOKOB, CTaH0BIITCH 6onee 11pocToil: 3a,n:aqeil: (qa1IIe Bcero 0Ha CB0,[(IITCH K 

.n:o6aBJieHIIIO HOBOro KJiacca, KOTOpblll Hacne,n:yeT Bee CBOHCTBa O,n:Horo II3 

IIMelOIIIIIXCH KJiaCC0B II co,n:ep)KlIT rpe6yeMbie ,[(OIIOJIHIITeJibHbie MeTO,[(b1); 

• OOHU U me J/Ce KJlQCCbl MOJICHO MHOZO pa3 ucnOJlb306Qmb 6 pa3HblX 

npozpaMMQX (y,n:aqHo C03,[(aHHhlll KJiacc MO)KHO coxpaHIITh B 6II6JIIIOTeqHOM 

cpail:ne, II ero .n:o6aBJieHIIe B HOBYJO 11porpaMMY, KaK 11paBIIJIO, He Tpe6yeT 

BHeCeHIIH cepbe3HhIX lI3MeHeHIIll Bee TeKCT). 

2.2. 06'beKThl 

B OCHOBY o6'beKTHO-OpIIeHTIIpoBaHHOro nporpaMMIIpOBaHIIH 3aJIO)KeHbl 

COBepIIIeHHO lIHbie 11pIIHI.l,Hllhl II ,n:pyraH crpaTemH HallIICaHIIH 11porpaMM. 00TI 

npe,n:CTaBJIHeT co6oil: YHIIKaJlhHhlll 110,n:xo.n: K HanIICaHIIIO 11porpaMM, Kor.n:a 

3a,n:aqII II perneHIIH cpopMyJIIIpyIOTCH 11yTeM 0IIIICaHIIH cxeMbl B3aIIMO,n:eil:cTBIIH 

CBH3aHHhIX o6'heKTOB. C Il0MOIIIhlO o6oeKTOB MO)KH0 CM0,n:enIIpOBaTb peanbHhlll 

npo11,ecc, a 3aTeM 11poaHanII3HpoBaTh ero 11porpaMMHhIMII cpe,n:cTBaMII. 

Ka)K,[(blll o6'heKT HBJIHeTCH 011pe,n:eneHHOil: crpyKzypoil: ,n:aHHhIX, IIOJTOMY 

11epeMeHHYIO TII11a struct B CIC++ MO)KHO paccMaTpIIBaTh KaK 11pocTeil:rnIIil: 

o6oeKT. 

B3aIIMO,n:eil:CTBIIe Me)K.n:y o6oeKTaMII ocy1IIeCTBJIHeTCH 11yTeM 0T11paBKII 

HM coo61IIeHIIH. Coo61IIeHIIH 110 CBOeil: cyTII aHanornqHhl <pyHKI.l,IIHM B 

11po11,e,n:ypHOM 11porpaMMIIpoBaHIIII. Kor.n:a o6oeKT 11onyqaeT coo61IIeHIIe, TO 

BbIII0JIHHeTCH xpaHHII.J,lIHCH B HeM MeTo,n:, KOTOpblll B03BpaII.J,aeT pe3yJihTaT 

BbJqIIcJieHIIll B 11porpaMMy. MeTO,[(hl TaK)Ke Ha3bIBaIOT (jJyHKlfURMU-'lJleHCJMU, II 
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OHM HallOMIIHaIOT o6hJqHhie <pyHKI.J,lIII 3a TeM lICKJIJOqeHIIeM, qTo HBJIHIOTCH 

Hepa3pbIBHOH qaCThlO o6oeKTa II He MOryT 6hITh Bhl3BaHhI 0T,n:eJibHO OT Hero. 

2.3. R'.JiaCChl 

B C++ KJ1acc Bh1Czy11aeT B KaqecTBe rna6noHa, Ha ocHoBe KOToporo 

C03,[(aIOTCH o6'beKThl. 06beKm - JT0 3K3eMIIJIHp KJiacca, ,[(OCTYIIHhlll ,[(JIH BhIII0JI

HeHIIH Ha.rt: HMM rpe6yeMbIX ,n:eil:CTBIIH. OH C03,n:aeTCH 11yTeM 0IIIICaHIIH KJiacca 

KaK HOBOro TIIlla ,n:aHHhIX. Knacc HBJIHeTCH pacrnIIpeHHhIM BapIIaHTOM 

cTpYKTYPhI II co.n:ep)KIIT pH.rt: KOHCTaHT, 11epeMeHHhIX, a TaK)Ke 011epa11,Hil: 

(<pyHKI.J,IIH-qJieHOB, IIJIII MeTO,n:oB), BhIII0JIHHeMbIX Ha.rt: HIIMII. qT06hI 11pOII3BeCTII 

KaKoe-nII6o ,n:eil:CTBIIe Ha,n: ,n:aHHhIMII o6oeKTa, Heo6xo,n:IIMO BhI3BaTb 0,[(IIH II3 

MeT0,[(OB KJiacca. 

OT JII06oro KJiacca M0)KHO «11opo,n:IITh» O,[(IIH IIJIII HeCKOJlhK0 noOKJIQCC06, 

B pe3yJihTaTe qero ccpopMIIpyeTCH uepapxUJl KJIQCC06. Po,n:IITeJibCKIIe KJiaCChI 

co,n:ep)KaT MeT0.rt:hI o6II.J,ero xapaKTepa, rnr.n:a KaK perneHIIe c11e11,mjrnqecKIIX 

3a,n:aq BhIII0JIHHeTCH 11pOII3B0,[(HhIMII KJiaccaMII. ,n:oczy11 K 0T,n:eJihHbIM qacrnM 

KJiacca perynIIpyeTCH C II0M0IIIhlO c11eI.J,HaJihHhIX KJIJOqeBblX CJIOB: public 

(omKpblmaJ/, 'lQCmb), private (3aKpblmM tJaCmb) II protected (3GUfUUfeHHQ5l 

tJacmb ). MeTO,[(hl, ,PaCII0JIO)KeHHhie B OTKpbITOll qaCTII, cpopMIIpYJOT lIHTepqieil:c 

KJiacca II MOryT CB06o,n:HO Bhl3bIBaTbCH BCeMII II0Jih30BaTeJIHMII KJiacca. 

TiepeMeHHbie-qneHbl KJiacca 06h1qHo HaxO,n:HTCH B qacTII private, II0JTOMY B 

KJiacce ,[(OJI)KHbI cy1IIeCTBOBaTh lIHTep<peil:CHbie MeT0,[(hI, 1103BOJIHIOIIIIIe qIITaTb 

II MO,[(lI!plII.1,HpoBaTb 3HaqeHIIe Ka)K,[(Oll nepeMeHHOll. ,n:oczyn K nepeMeHHhIM

qJieHaM 3aKpbITOH qaCTII KJiacca B03MO)KeH T0JlhK0 II3 ero co6CTBeHHhIX 

MeTO,[(OB, a K 3a1IIIIII.J,eHHOH - TaK)Ke II3 MeT0,[(OB KJiaCC0B-TI0T0MKOB. 

I1HIII.J,HaJIII3aI.J,IIH 11epeMeHHhIX-qJieH0B KJiacca II pe3epBIIpOBaHIIe naMHTII 

BhIIIOJIHHeTCH npII II0M0II.J,II <pyHKI.J,IIII-qJieHa KOHCmpyKmop. I1MH KOHCTPYKTOpa 

coBna,n:aeT c IIMeHeM Knacca, K0TOPOMY OH npIIHa,n:Jie)KIIT. KoHcrpyKTOphI 
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MOryr rrpIIHIIMaTI, apryMeHTbl II fihITb rreperpy)KeHHblMII. flpII C03,D;aHIIII 

o6oeKTa KJiacca Hy)KHI,IH KOHCTJ)YKTOp Bbl3bIBaeTC.H aBTOMaTIIqecKII . 

.ll:ecTpyKTopoM Ha3ornaeTc.H crreQIIaJibHa.H ipyHKQII.H-qJieH KJiacca, KOTOpa.H 

B OCHOBHOM CJIY)KIIT )];JI.SI OCB06o)K,D;eHII.H .D;IIHaMIIqecKOH rraM.HTII, 3aHIIMaeMOH 

y,narr.HeMbIM o6oeKTOM . .n:ecTpyKTOp, KaK II KOHCTJ)YKTOp, HOCIIT IIM.H KJiacca, 

KOTOpoe B Kaqecrne rrpe«pIIKCa co,nep)KIIT 3HaK TIIJib.D;bl ( ~ ). .n:ecTpyKTOp 

Bbl3bIBaeTC.H aBTOMaTIIqecKII, KOr,na B rrporpaMMe BCTpeqaeTC.H orrepaTop delete 

C YKa3aTeJieM Ha o6oeKT KJiacca IIJIII Kor,na o6oeKT BbIXO.D;IIT 3a npe,neJibl CBOeii 

o6naCTII BII.D;IIMOCTII. B OTJIIIqIIe OT KOHCTPYKTOpOB, ,necTpyKTOpbI He 

IIpIIHIIMaIOT HIIKaKIIX apryMeHTOB II He MOryT 601Tb neperpy)KeHbl. 

2.4. IIpuMepbl C03.!1;3HHH npOCThIX ofrbeKTHO-opueuTupoBaHHblX nporpaMM 

flpIIMeHeHIIe KJiaccoB, 061,eKTOB II «pyHKQIIii-qneHOB B 061,eKTHO

opIIeHTIIpoBaHuoM C++ paCCMOTJ)IIM Ha IIpIIMepe rrpOCTbIX nporpaMM. 

'.Elle [dit ~ew Insert ~oject ~ !ools ~-tle!P 

te'I r;,i; 

if 

.. 

ilATL COM AppWizard 
,t,DevStudioAdd-inWizard 

!'.ISAPI EictensionW'izard 
ii)Makefile 
i5 MFC Active>: ConbdVf12ard 
~ MFC App\1/izard (dl0 
!i5MFCAppWizard [eKe) 
ifl UtlliyProject 

W'ri32 Dynamic-1.n. lil:t~y 
Wri32S!ahclbary 

'"[: 
!J • t BuildL~:J. Fh:inF'k!S1 Qind~~J 

>', , ' : '/ ... • --·-~----~------c~~-~~---·---
Re~ 

Projectca!Jle' 

[EXAMPLE 

lo!;ation: 

[D,\u,,,IEXAMPLE 

flatfCfms'. 

1~WinJ2 

TI•IJ 

PIIc. l. C03,naHIIe npoeKTa EXAMPLE B cpe,ne MS Visual C++ 

B Win32 Console Application 

IO 

,r 

Co3,na,nIIM B MS Visual C++ HOBbIH npoeKT EXAMPLE (nporpaMMHble 

3a,naqII B MS Visual C++ oipopMJI.HIOTC.H B BII,ne npoeKTOB ). .ll:n.H :noro B MS 

Visual C++ KoMaH,noii File - new, ,nanee B OKHe new e Projects-Win32 

Console Application (pIIc.1) c03,naeM HOBoiii rrpoeKT c Ha3BaHIIeM B TeKCTOBOM 

none Project name - EXAMPLE, a pacrroJIO)KeHIIe 3a,naeM B TeKCTOBOM none 

Location -d: \ \ Visua!C6\2009\. 

I1TaK, MbI co3,nanII rrpoeKT EXAMPLE, c «paiinoM example.dew (K0Top1,1ii 

orrpe,neJI.HeT rrapaMeTphI HOBOii pa6oqeii o6nacm) H ipaiin exampl.dsp - c 

rrapaMeTpaMII :noro rrpoeKTa. 3aTeM B Projects-Add To Projects - new -

Files - C++Source File ,no6aBJI.HeM B Harn rrpoeKT HOBbIH CII-«paiin c IIMeHeM 

example.cpp. B C03,D;aHHOM ipaiine 060.HBIIM HOBbIH KJiacc C IIMeHeM institute: 

class institute 

{ 
• I I cmpyKmypa KJ1acca 
}; 

3a,na,nIIM cTpyKTYPY KJiacca institute. flycTb Knacc co,nep)KIIT ,nBe 

nepeMeHHbie II o,nIIH MeTO,n ( «pyHKQIIIO) o6pa6oTKII. O60.HBIIM nepeMeHHbie 

.D;BYX TIIIIOB: 3aKpbITYIQ, KOTOpyIO MO)KHO HCIIOJib30BaTb TOJibKO BHYTJ)II 

,naHHOro KJiacca, II OTKpbITyIO, KOTOpy10 MO)KHO IICIIOJib30BaTb B JII060H qacTII 

nporpaMMbl. .ll:n.H :noro IICIIOJio3yeM MO.D;II!pIIKaTOpbI ,nocTyrra private - )];JI.SI 

3aKpbITblX II public - )];JI.SI OTKpbITbIX o6oeKTOB Harnero KJiacca. B HaIIIeM KJiacce 

Mbl 6y,neM IICIIOJlb30BaTb OTKpbITbIH MeTO,n o6pa60TKII. Tor,na CTpyKTypa 

KJiacca institute 6y,neT 

class institute 

{ 
private: 

• int privatedata; 

public: 

• int publicdata; 

• int publicmethod(); 
} ; 
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r.ne int privatedata - QenotJIICJieHHruI nepeMeHHa5I 3aKpb1Toro TIIna, a 

int publicdata - oTKphIToro TIIna; int publicmethod(void) - MeTO.L\ o6pa6oTKII 

OTKphIToro TIIna. TaK-TaK y MeTo.na B CK06Kax: void - :no 03HatJaeT, 'ITO MeTO.[\ 

He nonyqaeT HIIKaKIIX napaMeTpOB, a int YKa3hIBaeT, 'ITO OH B03BpaIQaeT 

QeJIOtJIICJieHHhIH napaMeTp nocne BhIIlOJIHeHIUI. 

Teneph Ha.no IIHIIQIIaJIII3IIpoBaTh o6oeKThI Harnero KJiacca institute. 

HatJIIHaeM c IIHIIQIIaJIII3aQIIII MeTO.na publicmethod(). BHatJaJie yKa)KeM, K 

KaKoMy KJiaccy npIIHa.nne)KIIT :noT MeTO.n: - int institute::publicmethod(); T. e. 

MeTO.L\ npIIHa,L\Jie)KIIT KJiaccy institute. TaK KaK B KJiacce institute IIMeeTCH 

3aKphITruI nepeMeHHaH int privatedata, TO nycTh Harn MeTo.n B03BpaIQaeT ee 

3HatJeHIIe B o6IQyJO nporpaMMy. Tor.na KO.[\ IIHIIQIIaJIII3aQIIII MeTO.na 6y.neT: 

int institute::publicmethod() 
{ 
• return privatedata; 
} 

TaKIIM o6pa30M, KO.[\ CTpyKTyphl Harnero KJiacca IIMeeT cne.nyJOIQIIH BII.[\: 

class institute 
{ 
private: 
• int privatedata; 
public: 
• int publicdata; 
• int publicmethod(); 
}; 

int institute::publicmethod() 

{ 
• return privatedata; 
} 

II MemoiJ 

B Knacce institute o6'hHBJieHhI .[\Be nepeMeHHhie, HO TaK KaK KJiacc He 

co.nep)KIIT napaMeTpOB, TO IIX IIHIIQIIaJIII3aQIIJO (nepe.naqy napaMeTpOB) 

BhIIlOJIHHeM npII IlOMOIQII q>yHKQIIII KOHCmpyKmopa. B KOHCTpyKTOpe y.no6HO 

IIHIIQIIaJIII3IIpOBaTh .naHHbie Knacca. 11MH KOHCTpYKTOpa COBna.naeT C IIMeHeM 

12 

KJiacca ( OH He B03BpamaeT HIIKaKoro 3HatJeHIIH). ITycTh KOHCTpJKTOp nepe.naeT 

3HatJeHIIe 3aKpbITOH nepeMeHHOH KJiacca, T. e. OH nonyqaeT 3HatJeHIIe, KOTOpoe 

.non)KHO 6bITh nepe.naHo nepeMeHHOH privatedata: 

class institute 
{ 
private: 

int privatedata; 

public: 
int publicdata; 
int publicmethod(); 

• institute(int value); II o6MBJZReM K01tcmpyKmop 

}; 

int institute::publicmethod() 

return privatedata; 

institute: :institute(int value) I I Ko11cmpyKmop 

{ .. privatedata=value; II onpeiJeJZReM KOO Ko1tcmpyKmopa 

} 
MhI C03.L\aJIII HOBhIH KJiacc II IIHIIQIIaJIII3IIpOBaJIII ero o6oeKThl. Teneph 

C03,[\a.[\IIM HOBhIH o6oeKT Ha 6a3e .naHHOro KJiacca institute. BKJIJOtJIIM B 

nporpaMMY q>yHKQIIJO main(). <l>yHKQIIH main() co.nep)KIIT KO.[\ nporpaMMhl, 

BhIIlOJIHHeMOH npII 3anycKe. O6'hHBIIM HOBhIH o6'heKT gruppa KJiacca institute II 

B :noM o6oeKTe nepe.na.nIIM 3HatJeHIIe KOHCTpYKTopy ,L\JIH privatedata, T. e. 

• void main() 

{ 
• institute gruppa(l); 

} 
qT06hI nepe.naTh 3HatJeHIIe oTKphITOH nepeMeHHOH int publicdata, Bocnonh-

3yeMcH onepaTOpoM T0tJKa, B H3hIKe C++ - gruppa.publicdata = 6; -

rrepeMeHHOH publicdata npe.naeM 3HatJeHIIe, paBHoe 6. Teneph HaM ocTaJIOCh 
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TOJibKO BbIBecni: pe3yJII.TaTbl Ha 3KpaH. Hcnon1,3yeM ~ml 3T0ro CTaH~apTHYIO 

6u6nttoTeKy iostream.h H3bIKa C++ ~AA BhIBo~a ~aHHbIX: 

• cout << "publicdata = " << gruppa.publicdata << "\n11
; 

• cout << 
11
publicmethod = " << gruppa.publicmethod() << 11\n11 ; 

TaKttM o6pa3oM, Ko~ Harneii nporpaMMbI npoeKrn EXAMPLE 6y~eT 

#include <iostream.h> 

class institute 
{ 
private: 

int privatedata; 
public: 

}; 

int publicdata; 

int publicmethod(); 

institute(int value); 

int institute: :publicmethod() 
{ 

return privatedata; 
} 
institute::institute(int value) 
{ 

privatedata=value; 
} 
void main() 

{ 
institute gruppa(l ); 

gruppa.publicdata =6; 

cout << "publicdata = 11 << gruppa.publicdata << 11\n"; 

cout << 11publicmethod = 11 << gruppa.publicmethod() << "\n"; 

} 

Ha pttc.2 IlOKa3aH pe3yJibTaT BbIIl0JIHeHHH 3TOH 

KOHCOJibHOM OKHe. 
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nporpaMMbI B 

c, "D:\temp\EXAMPLE\Debug\EXAMPLLexe" liJ£1 

Puc.2. Pe3yJII.TaT BI.monHeHHH nporpaMMbI npoeKTa EXAMPLE B Visual C++ 

PaccMOTpllM peaJibHOe npttMeHeHtte o6neKTOB tt KJiaCCOB B o6neKTHO

optteHTHpoBaHHOM C++ Ha npttMepe nporpaMMbl no BblqttcJieHttIO cpe~Hero 

B03pacrn u pocTa B rpynne cry~eHTOB . .[(nx 3TOro B MS Visual C++, no 

aHaJIOrttll C npe~bI~YID:llM npttMepoM, C03~a~HM HOBbIH npoeKT C Ha3BaHtteM 

EXAMPLE2 u ~o6aBttM B Hero HOBbIH Cu-qiaiin c ttMeHeM example2.cpp. B 

c03~aHH0M qiaiine example2.cpp o6nHBJIHeM HOBbIH KJiacc Gruppa. B 3TOM 

KJiacce ~JIH xpaHeHHH llHqJOpMaQllll O B03pacTe ll pocTe o6nHBJIHeM 0 

BbI~eneHllll 1J)e6yeMoro MaCCHBa (o6naCTll) naMHTll Data u BBO~llM YKa3aTeJib 

Ha Haqano 3Toro MaccuBa. B H3bIKe C++ YKa3aTeJib o6o3HaqaeTCH onepaTopoM 

* nepe~ MaCCllBOM (T. e. *Data). 3aTeM BB0~llM llH~eKCHYfO nepeMeHHYIO int 

Datalndex ~nx 3Toro Macc1rna. 

B KJiacce Gruppa o6nHBJIHeM qiyHKQttu-qneHI.I: KOHC1JlYKTOp Gruppa(int 

NumberStudents) ~JIH Bbl~eneHHH Heo6xo~ttMOro MaCCHBa naMHTll Data 

(KoHC1JlYKTOp nonyqaeT napaMeTp int NumberStudents, no 3HaqeHttIO Kornporo 

nporpaMMe 6y~eT Bbl~eneHa 1J)e6yeMax naMHTb OC Windows); MeTO~ 

AddData(int value) MH ~o6aBJieHttH ~aHHhIX B MaccttB Data; MeTO~ GetData(int 

Index) ~nx tt3BneqeHttH ~aHHbIX tt3 MaccuBa Data; MeTo~ AverageData(void) 

~JIH BblqucneHHH cpe~HllX 3HaqeHHH Ha~ ~aHHbIMll B MaCCHBe Data, T. e. 

class Gruppa 

{ 

• int *Data; 
• int Datalndex; 

public: 
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• Gruppa(int NumberStudents); 
• ~ Gruppa (void); 
• void AddData(int value); 
• int GetData(int Index); 
• float AverageData(void); 

}; 

Heo6XO,l(IIMblll MaCCIIB naMKTII ,l(IDI xpaHeHirn ,l(aHHI,IX BI,I,l(emi:eM c 

noMomoIO oneparnpa new B KOHcrpyKTope Gruppa(), II O,l(HOBpeMeHHO 3,l(eCb 

)Ke IIHIIU:IIIIpyeM IIH.l(eKcHyIO nepeMeHHyIO MaccIIBa Dataindex = 0. .[(1rn 

npaBIIJII,HOrO y.l(aJieHII}l ofroeKTOB B KJiacc Gruppa BBO,l(IIM <PYHKU:IIIO-qJieH 

.l(ecrpyKTop ~Gruppa(void), KoTOpaR no 3aBeprneHIIII ocBo6o.l(IIT Bol.l(eneHHYIO 

.l(JIR nporpaMMbI o6nacTo naMRTII Data, T. e. 

Gruppa::Gruppa (int NumberStudents) // KOHcmp)'Kmop 
{ 
• Data= new int[NumberStudents]; 
• Dataindex = O; 
} 
Gruppa::~ Gruppa (void) // oecmpyKmop 
{ 
• delete Data; 
} 

3anIIIIIeM KO.!( .l(JIR MeTO.l(a AddData(). B MaccIIB Data no 3HaqeHHIO 

IIH.l(eKCHoii nepeMeHHoii Dataindex 3aHOCIITCR u:enoqIIcneHHoe 3HaqeHIIe value, 

a 3HaqeHIIe IIH.l(eKcHoii nepeMeHHoii Dataindex yBeJIHqIIBaeTcR Ha 1, T. e. 

void Gruppa::AddData(int value) 

{ 
• Data[ AgeDataindex++] = value; 
} 

MeTo.l( GetData BO3BpamaeT .l(aHHbie B RqeiiKe naMKTII no 3HaqeHHIO 

lIH.l(eKcHoii nepeMeHHoii Datalndex ( ecnII OHO He npeBoirnaeT 3HaqeHIIe 

Bbl,l(eJieHHOH o6naCTII naMRTII): 

int Gruppa::GetData(int Index) 
{ 

if(Index <= Dataindex) 
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{ 
• return Data[Index]; 

} 
else 

{ 
• return -1; 

} 

MeTO.l( A verageData() BI,JqHcmi:eT cpe.l(Hee 3HaqeHHe ,l(aHHorx B 

BemecrneHHoii nepeMeHHoii float Sum, Bo16paHHoIX B U:IIKJie OT index2 = 0 .l(O 

index2 < AgeDataindex. TaK KaK .l(aHHI.Ie B MaccIIBe Data u:enoqHcneHHoie, a 

nepeMeHHaR Sum Bel[(eCTBeHHaR, TO BbIIlOJIHReM npeo6pa30BaHIIe cpopMaTa C 

nOMom1,10 oneparnpa float:: ---+(float)Data[index2]. 3aTeM BI.JqIICIDieM cpe.l(Hee 

3HaqeHlie BbI6paHHbIX ,l(aHHbIX II BO3BpamaeM ero B nporpaMMy: 

oat Gruppa: :AverageScore(void) 

{ 
float Sum= O; 

• for(int index2 = O; index2 < AgeDataindex; index2++) 
{ 

• Sum+= (float) Data[index2]; 
} 

• return Sum I (float) Dataindex; 

,[(JIR BI,JqlICJieHII}l cpe.l(HIIX 3HaqeHIIH BO3pacrn lI poem cry.l(eHTOB B 

cpyHKU:lilI main() o6nRBIIM 061,eKTbI Age (cpe.l(HIIii B03pacT) II Height (cpe.l(Hliii 

pocT) Knacca Gruppa. C nOMom1,10 3TIIX 061,eKTOB .l(JIR BoI.l(eneHIIR rpe6yeMoro 

MaCCIIBa naMRTII Data qepe3 YKa3aTeJio (mo'IKa) nepe.l(aeM 3HaqeHHe napaMeTpa 

NumberStudents cpyHKU:IIlI-qJieHy KOHCTPYKTOp: 

void main() 
{ 

• Gruppa Age(9); 

• Gruppa Height (9); 

3aTeM c noMomoIO 

BO3paCTaM lI pocry: 

MeTo.l(a AddScore() 3anHrneM B MaccIIB .l(aHHI.Ie no 

't06.J'be,D;IIHeHH. LIR HHCTHTY~ 
5i,IJ,epmrx ppcrre,n;oBami:u 

}-;HSTIHOTEY ,\ 



void main() 
{ 

Gruppa Age(9); Gruppa Height (9); 
• Age.AddData(20); Age.AddData (21 ); Age.AddData (22); 
• Age.AddData (33); Age.AddData (34); Age.AddData (25); 
• Age.AddData (26); Age.AddData (27); Age.AddData (28); 
• Height.AddData(210); Height.AddData (180); 
• Height.AddData (160); Height.AddData (175); 
• Height.AddData (160); Height.AddData (166); 
• Height.AddData (170); Height.AddData (180); 
• Height.AddData (179); 

} 

Tenepb OCTaJIOCb TOJlbKO BbIBeCTH IlOJIY1IeHHblll pe3JJibTaT Ha KOHCOJI.b. 
KaK H B npe,lJ,bl,lJ,JI.IJ,eM npHMepe, ,lJ,llil 3Toro HCilOJlb3JeM CTaH,n:apTHblll oneparnp 
BbIBO,lJ,a .n;aHHbIX 6tt6JIHOTeKH iostream.h: 

void main() 

} 

{ 
Gruppa Age(9); 
Gruppa Height (9); 
Age.AddData(20); Age.AddData (21); Age.AddData (22); 
Age.AddData (33); Age.AddData (34); Age.AddData (25); 
Age.AddData (26); Age.AddData (27); Age.AddData (28); 
Height.AddData(210); Height.AddData (180); 
Height.AddData (160); Height.AddData (175); 
Height.AddData (160); Height.AddData (166); 
Height.AddData (170); Height.AddData (180); 
Height.AddData (179); 

• cout << "Average for Age="<< Age.AverageData() << "\n"; 
• cout << "Average for Height= "<< Height.AverageData() << "\n"; 

Ha pHc.3 IlOKa3aH pe3JJibTaT BbIIlOJIHeHHH 3TOll nporpaMMbl. 

, ·· "D:\temp\EXAMPL£2\Debug\EXAMPLE2.exe"_______________ 'v~~l!ll:J£'! 
RveI','tqe Vd hH'! fOr nuP,:: :?6 l!I 
Avtn•~•!F: lh\lue fop Hei~ht _ 1 I 
l)vess ~ny k~y to ~,1t1t1r,t1e_ 

Pttc.3. Pe3JJibTaT BbmontteHHH nporpaMMbI npoeKTa EXAMPLE2 B Visual C++ 
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Ha 3TOM 3aKoHqHM KpaTKHll ofoop OCHOBHbIX IlOHHTHll KnaCCOB, 

061,eKTOB H q>yHKI.J;Hll-qJieHOB B 061,eKTHO-OpHeHTHpoBaHHOM H3bIKe C++. 

3. Pa3pa6oTKa Win APl-npvino)l(eH111~ s onepal..\1110HH0~ cpeAe Windows 

3.1. Oco6euuocTb C03,1J,aum1 npuJiomeHnii B cpe.n:e Windows 

PaccMOTPHM oco6eHHOCTH co3,n:aHHH Windows-npHJIO)KeHHM c ttcnonb-

30BattHeM HHTepqieiica npHKna,n:Horo nporpaMMHpoBaHHH Win32-API (Application 

Programming Interfaces). ITpHJIO)KeHHH, ttanHcaHHbie Ha 6a3e Win32 API, 

no.n:.n:ep)KHBaIOTCH 32-pa3pH,lJ,HbIMH oc Windows, JierKO nepeHOCHTCH Ha 

nnaTq>OpMy Linux H o6paTHO H COBMeII.J;aIOT B ce6e ,lJ,OCTOHHCTBa CTpJKTYPHOro 

II 061,eKTHO-OpHeHTHpOBaHiiOro H3bIKa C++. 

Windows npe,n:cTaBJIHeT co6oii rpaqiHqecKYJO MHor03a,z:i:aqHYJO onepau,H

OHHYJO CHCTeMy. Bee nporpaMMbI, pa3pa6oTaHHbie ,lJ,JIH 3TOM cpe,n:bI, ,lJ,OJl)KHbI 

COOTBeTCTBOBaTb onpe,n:eneHHbIM CTaH,n:apTaM H TPe6oBaHHHM. 3To KacaeTCH, 

npe)K,n:e Bcero, BHenrnero BH,lJ,a OKHa nporpaMMbI H npHHI.J;HilOB B3aHMO

,n:ettCTBHH C IlOJib30BaTeJIHMH. 

Oco6eHHOCTb c03,n:aHHH npHJIO)KeHHM B cpe,n:e Windows 3aKn10qaeTcH B 

TOM, qTO 3,lJ,eCb npHMeHHIOTCH cneu;HaJibHbie MeTO,lJ,HKH nporpaMMHpOBaHHH H 

HCilOJib3JeTCH cneu;Hq>HqecKaH TepMHHOJIOrHH, KOTOPYJO MO)KHO pa3,n:eJIHTb Ha 

,lJ,Be 6oJibIIIHe KaTeropHH: TepMHHOJIOrHH, CBH3aHHaH C IlOJlb30BaTeJibCKHM 

IIHTepqiettCOM (Memo, ,lJ,HanoroBbie OKHa, 3HaqKH H T.,n:.), H TepMHHOJIOrHH, 

OTHOCHII.J;aHCH Henocpe,n:cTBeHHO K nporpaMMHpOBaHHIO ( coo6I.IJ,eHIIH, Bbl30Bbl 

q>yHKI.J;Htt). 

I1pHJIO)KeHHH Windows npe,n:cTilBJUIIOT u;enocTHJIO cHcTeMJ pa3nHqHbIX 

3JieMeHTOB, TaKHX KaK OKHa, MeHIO, ,lJ,HaJIOrOBbie naHeJIH H .n:pyrne 061,eKTbI 

Windows, a Ka)l<.D:bIM 3JieMeHT 3a,z:i:aeTCH MHO)KeCTBOM napaMeTPOB H cocTOHHHM. 

ITmTOMJ ocHOBHOM 3a,z:i:aqeiI npH pa3pa6oTKe Windows-npHJio)KeHHiI HBJIHeTCH 

C03,lJ,aHHe u;eJIOCTHOM nporpaMMbI ynpaBJieHHH 3THMH napaMerpaMH H COCTOHHHHMH. 
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/1. 

3.2. IlpeuMy1qecTea Windows Mttoro3a,n;aqttoCTb Windows o6ecrreqnBaeTCH rrocpe,ll,CTBOM BbI,ll,eJieHHH 

Cpe,ll,H ttatt6oJiee Ba)l(HbIX CJie,L(YeT yKa3aTb CTaH,ll,apTH3HpoBaHHhIH 'I KBaHTOB BpeMeHH ,ll,JIH 3arrymettHbIX B cttcTeMe nomoKoB. IIoTOK - :no tta6op 

rpaqmqecKHH HHTepq>ettc IIOJib30BaTeJIH, MHOro3a,ll,aqHOCTb, COBeprneHHbie \ 3HaqeHHH BttyrpeHHHX perHCTpOB rrpou:eccopa, KOTOpbie CO,ll,ep)l(aT HHq>OpMau:mo 

cpe,ll,CTBa yrrpaBJieHHH rraMHTbIO, arrrrapanzyro He3aBHCHMOCTb, B03MO)l(HOCTb 

lIIHpoKoro rrpHMeHeHHH 6tt6JIHOTeK ,ll,HHaMHqecKOH KOMIIOHOBKH (DLL). 

3.3. Onepa~uounaH cucTeMa Windows 

3.3.1. Muoro1a~aquocTL Windows 

B orrepau:noHHOH cpe,ll,e MS-DOS 3arrymeHHM rrporpaMMa rroJiyqana 

IIOJIHbIH KOHTpOJib HaJ( rrpe,ll,OCTaBJIHeMbIMH ett pecypcaMH KOMilbIOTepa, ' 

BKJIJOqM ycTpOHCTBa BBO,ll,a/BbIBO,ll,a, IlaMHTb, MOHHTOp H u:eHTpaJibHbIH 

rrpou:eccop. B cpe,D,e Windows Bee 3TH pecypcbI ,ll,HHaMHqecKH pacrrpe,ll,eJIHIOTCH 1 

Me)l(,ll,y 3arrymeHHhIMH rrpHJIO)l(eHHHMH. MHoro3a,ll,aqHoCTh Windows cocTOHT B 

TOM, qTo O,ll,HOBpeMeHHO MO)l(HO 3arrycTHTb HeCKOJibKO rrpHJIO)l(eHHH HJIH 

OTKpbITb cpa3y HeCKOJlbKO ceaHCOB pa60TbI C O,ll,HHM rrpHJIO)l(eHHeM. B JII06oii: 

MOMeHT BpeMeHH IIOJib30BaTeJib MO)l(eT rrepeMeCTHTb O,ll,HO H3 OKOH B HHOe 

MeCTO 3KpaHa, rrepeHTH OT O,ll,HOro OKHa K ,D,pyroMy, H3MeHHTb HX pa3Mep HJIH 

rrpomBeCTH o6MeH ,ll,aHHbIMH Me)l(,ll,y rrpHJIO)l(eHHHMH. 

CqHTaeTCH, qTo rrpHJIO)l(eHHH BbIIIOJIHHIOTCH O,ll,HOBpeMeHHO, O,ll,HaKO B 

,ll,eHCTBHTeJibHOCTH 3TO He TaK. B TeKymttii: MOMeHT BpeMeHH TOJibKO O,ll,HO 

rrpHJIO)l(eHHe MO)l(eT HCIIOJib30BaTb pecypcbl rrpou:eccopa. Mttor03a,L(aqHOCTb 

peMH3yeTCH 3a cqeT Toro, qTo rrpou:eccop rrepeKJIJOqaeTCH Me)l(,ll,y BbIIIOJIHH

romHMHCH 3a,ll,aHHHMH B TeqeHHe oqeHb KOpOTKHX rrpoMe~TKOB BpeMeHH. 

ITpHOpHTeTbI BbIIIOJIHeHHH O,ll,HOBpeMeHHO 3arrymeHHbIX rrporpaMM TaK)l(e 

HeO,ll,HHaKOBbI. B TeeymHH MOMeHT BpeMeHH aKTHBHbIM, T. e. rrpHHHMaromHM 

,ll,aHHbie OT IIOJiblOBaTeJIH, MO)l(eT 6bITb TOJibKO 0,ll,HO rrpHJio)l(eHIIe, XOTH 

HHCTpYKU:HH ,ll,JIH rrpou:eccopa rrocryrraIOT Cpa3y OT Bcex OTKpbITbIX rrpHJIO)l(eHHH 

He3aBHCHMO OT HX COCTOHHHH. 3a.n:aqy orrpe,ll,eJieHHH rrpHOpHTeTOB rrpHJIO)l(eHHH 

H pacrrpe,ll,eJieHHH BpeMeHH pa6oTbI rrpou:eccopa 6epeT Ha ce6H Windows. 
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o TOM, KaKM MalIIHHHM KOMaH,ll,a BbIIIOJIHHeTCH rrpou:eccopoM B ,ll,aHHbIH 

MOMeHT H r,L(e pacrroJIO)l(eHbI JIOKaJibHbie rrepeMeHHbie. 

npoL1eCC 1 noTOK 1A l .1 1 1 I 

noTOK 16 

npol.\ecc~ noTOK 2A I ., , 1 1 

noTOK 26 

noTOK 28 OKHO 

Pnc.4. ITpou:ecchI, rroTOKH H oKHa B OC Windows 

ITpn 3arrycKe rrpHJIO)l(eHHH BOC Windows (pttc.4) rrpottcxo,ll,HT co3,ll,aHHe 

npolfecca. ITpou:eccy rrpHHa,ll,Jie)l(aT OTKpbITbie q>aHJibI, yqacTKH orrepaTHBHOH 

rraMHTH H ,ll,pyrne pecypcbI. KpoMe Toro, eMy rrpntta,ll,Jie)l(HT npo2pa.M.MHbZU 

nomoK. O,ll,HOMY rrpou:eccy MOryT rrpHHa,ll,Jie)l(aTb HeCKOJibKO IlOTOKOB, a 

C03,ll,aHHe HOBOro IlOTOKa Tpe6yeT HeMHOrO CHCTeMHbIX pecypcoB. ITOTOKH 

O,ll,HOro rrpou:ecca HMeIOT ,ll,OCT)'Il KO BCeM ero o6oeKTaM H OTJIHqaJOTCH ,ll,pyr OT 

,ll,pyra JIHlIIb TOqKOH BXO,ll,a H JIOKMbHbIMH rrepeMeHHbIMH, pacrroJIO)l(eHHbIMH B 

o6meM a,ll,pecHoM rrpocTpaHCTBe rrpou:ecca. IToTOKH o6Jia,ll,aIOT rrpaBoM ,ll,Ocryrra 

K rraMHTH H ,ll,pyrHM pecypcaM, rrpHHa,n;Jie)l(amHM 3TOMY rrpou:eccy. ITo3TOMY 

Me)l(,ll,y IIOTOKaMH O,ll,Horo rrpou:ecca Jierqe opraHH30BaTb o6MeH ,ll,aHHbIMH H 

B3aHMO,ll,eHCTBHe, qeM Me)l(,ll,y IlOTOKaMH pa3HbIX rrpou:eccoB. 

ITOTOKH, rrpHHa,ll,Jie)l(amHe pa3HbIM rrpou:eccaM, He HMeIOT Me)l(,ll,y co6oii: 

HHqero o6mero, O,ll,HaKO OHH MOryT rroJiyqHTb ,ll,OCT)'Il K o6mHM pecypcaM oc H 

IlaMHTH, HCil0Jlb3YH MexaHH3MbI MeJICnpOlfeCCH020 83QUMOOeucmBWI.. 
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B Haqarre pa6on,1 Ka)KAblH IIpOQecc o6n~aeT eAHHCTBeHHblM nepBU'-lHblM 

nomOKOM. HmpopMaQHH O nepattqHOM IlOTOKe nepeAaeTCH oc B BHAe aApeca 

<pyHKQHH. TT03TOMY ace Windows-npttno)KeHHH COAep)KaT BhI3hIBaeMyio nptt 

3anycKe <pyHKQHIO WinMain(), aApec KOTOpoii H nepeAaeTCH B Kaqecrne aApeca 

nepattqHoro noToKa. 

3.3.2. Coo6~ennH, o6pa6on:a u reuepa~uH coo6~euuii e OC Windows 
a) Coo6~ennH e Windows 

B ocHoBe pa6oTbI MHOro3~aqHoii onepaQHOHHoii cttcTeMbI Windows 

ne)KHT MeXaHH3M 2eHepalfUU u o6pa6omKu C006UfeHuu. C TOqKH 3peHHH 

npHnO)KeHHH coo6IQeHHH HBAAIOTCH <popMOH yBeAOMlleHHH O npOH3OllleAIIIHX 

co6bITHHX, Ha KOTOpble npuno)KeHHe AOll)KHO (HnH He AOll)KHO) KaKHM-TO 

o6pa30M pearttpoBaTb. TTonb30BaTenb MO)KeT HHHQHHpOBaTb co6bITHe IQenqKOM 

HnH nepeMeIQeHHeM YKa3aTeAA MblllIH, H3MeHeHHeM pa3Mepa OKHa HnH BbI6opoM 

KOMaHAbl H3 Memo. ~yrue C06bITHH MOryT 6bITb HHHQHaJIH3HpOBaHbl caMHM 

npHllO)KeHHeM HllH reHepttpoBaTbCH aBTOMaTHqeCKH caMoii Windows. 

b) reuepupoeauue coo6~euuii 

HMeHHO pearrmaQHH KOHQenQHU 06MeHa C006IQeHHHMH IlO3BOllHeT 

Windows 6bITb MHOro3aAaqHoii cpeAoii. Pa6orn Windows ocHoBaHa Ha 

nepeAaqe, nptteMe u o6pa6oTKe coo6IQeHnii. CyIQecrnyeT qen,1pe OCHOBHbIX 

HCTOqHuKa, OT KOTOpbIX npuno)KeHHe MO)KeT nonyqHTb coo6IQeHHe. 3To 

nonb30BaTenb, Windows, caMo npttno)KeHue, Apyrue npuno)KeHHH Windows. 

Coo6UfeHUR nOJlb30BameJ1eu BKllIOqaIOT HH<pOpMaQHIO O BBOAe TeKCTa, 

nepeMeIQeHHH u Ha)KaTUH KHOilOK MblllIH, BbI6ope KOMaHA MeHIO, 

nepeMeIQeHHH 6eryHKa IlOllOCbl npoKpyTKH tt T. A- bOllbllIYJO qaCTb BpeMeHH 

npuno)KeHtte 3aHHTo o6pa6oTKOH HMeHHO TaKHX coo6IQeHuii. TTonyqeHtte 

coo6IQeHHH OT IlOllb3OBaTeAA O3HaqaeT, qro qenoBeK, 3anycTUBIIIHH nporpaMMY, 

xoqeT H3MeHUTb XOA ee BblilOnHeHHH. 
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CucmeMHbze coo6UfeHUR om Windows nochrnaIOTCH nporpaMMe nptt 

H3MeHeHHH ee COCTOHHHH. HanpHMep, IQenqoK Ha 3HaqKe npttnO)KeHHH O3HaqaeT, 

qTO TIOllb3OBaTenb xoqeT CAenaTb AaHHOe npttnO)KeHHe aKTHBHblM. B 3TOM cnyqae 

Windows coo6IQaeT npttno)KeHHIO, qTo Ha 3KpaHe OTKpbIBaeTcH ero OKHO, proMep 

II nono)KeHIIe oKHa H3MeHHIOTCH. B cnyqae 3aaeprneHHH pa6oTbI Windows TaK)Ke 

TIOCblnaeT K~OMY OTKpbITOMY npttnO)KeHHIO yBeAOMneHIIe O He06XOAIIMOCTII 

npoaepIITb coxpaHHOCTb AaHHbIX II 3aKpbITb CBOH OKHa. 

Co6cmeeHHble coo6UfeHUR MOryT 6bITb IIHIIQHaJIII3IIpOBaHbl CaMIIM 

npuno)KeHIIeM. HanpIIMep, B 3neKTPOHHoii rn6nIIQe 3aaeprneHIIe BbiqIIcneHIIH B 

HqeiiKaX MO)KeT conpoBO~aTbCH aBTOMaTIIqecKIIM o6HoBneHIIeM AIIarpaMMbl, 

OCHOBaHHOH Ha AaHHOM 6noKe j{qeeK. B TaKOM cnyqae npII 3aBeprneHIIII 

BblqIIcneHIIH reHepIIpyeTCH coo6IQeHIIe AllH 3TOrO )Ke npIIllO)KeHIIH O Heo6xo

AIIMOCTII o6HOBneHHH AIIarpaMMbl (nepepIICOBKU OKHa npHnO)KeHHH). 

Coo6UfeHUR om opy2ux npWlo:JICeHuu. Coo6IQeHHH 3TOro Tttna B 

HaCTOHIQee BpeMH npnMeHHIOTCH AOCTaToqHo peAKO. TTpttMepoM Me)K3aAaqHoro 

o6MeHa coo6IQeHHHMII MO)KeT cny)KHTb npoTOKOn AHHaMHqecKoro o6MeHa 

,!l;aHHbIMH DDE (Dynamic DataExchange). 

c) 06pa6oTKa coo6~euuii e OC Windows 

PaccMaTPHBaH ponb coo6IQeHHH B Windows, Heo6xoAHMO OTMeTHTb, qTo 

HMeHHO 6naroAapH CHCTeMe coo6IQeHIIH CTaHOBHTCH B03MO)KHOH MHOr03a

AaqHOCTb Windows. CttcTeMa coo6IQeHHH no3BonHeT pacnpeAenHTh apeMH 

pa60Tbl npoQeccopa Me)KAY BCeMH OTKpbITblMH npHllO)KeHHHMH. Ka)KAbIH pro, 

KOrAa Windows IlOCbrnaeT coo6IQeHIIe npHllO)KeHHIO, OHa Ha HeKOTopoe BpeMH 

OTKpbrnaeT 3TOMY npHllO)KeHHIO AOCTYTI K npoQeccopy. E,!J;HHCTBeHHaH BO3MO)K

HOCTb AAA npHllO)KeHHH TIOllyqHTb AOCTYfl K npoQeccopy - 3TO nonyqHTb 

coo6IQeHHe OT Windows. KpoMe rnro, coo6IQemrn TIO3BOllHIOT npttno)KeHHIO 

npopearupoaaTb onpeAeneHHbIM o6prooM Ha co6hITHe, npoH3orneArnee B 

CHCTeMe. 3To co6bITUe MOrno 6bITb Bbl3BaHO caMHM npHllO)KeHHeM, APYrHM 
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rrpJino)KemieM, BhIITOnHHIOlllJIMeH B 3TO :iKe BpeMH B Windows, rronh30BaTeneM 'l 3MaHJIJI rrpJiopHTeTOB. Kor,n;a 3arp)')KaeTeH HeKOTopoe npJino)KeHJie, WIH Hero 

JinJI onepaQJIOHHOM eJieTeMOM. Ka)K,llbIM pa3, KOr,lla npoJieXO,llJIT TO JillJI JIHOe \ aBTOMaTJil:leeKJI yeTaHaBnJIBaeTeH eyneBOM IIpJIOpJITeT. B npm1eeee pa60Tbl 

eo6hITJie, Windows onoBem;aeT o HeM Bee 3aJIHTepeeoBaHHhie npJino)KeHJIH, 

OTKpbIThie B HaeTOHlllJIM MOMeHT. 

B OC Windows eym;eernyeT TonhKO O,llJIH MexaHJI3M o6pa6oTKJI 1 

eoo6m;eHJIM - cucmeMHQR, O'lepeob coo6UJe11uu. Ha noene,llOBaTenhHOeTb 

o6pa6oTKJI eoo6m;eHJIH B Hett BllJIHIOT ,llBa q>aKTOpa: oqepe,llh, B KOTOpoii 

HaXO,llJITeH eoo6m;eHJie JI rrpJiopJITeT ero eaMoro. Coo6m;eHJIH MOryT IIOeTyrraTh 

JI3 .lIByx oqepe,lleii - eJieTeMHOM JI oqepe,llJI rrpJino)KeHJIH. Ho ,lla)Ke eenJI 

eoo6m;eHJie rroeryrrJino OT eaMoro rrpJino)KeHJIH, OHO Bee paBHO 6y,lleT 

rroMem;eHo B eJieTeMHYIO oqepe,llb. Kor,lla IIO,llOM,lleT qepe,ll eoo6m;eHJIH, OHO 

6y,lleT HarrpaBneHo B oqepe,llh eooTBeTeTBYIQlllero rrpJillO)KeHJIH. TaKaH 

opraHJI3aQJIH pa60Tbl eJieTeMHOM oqepe,llJI II03BOnHeT Windows KOHTJ)OllJI

poBaTb rrpoXO)K,lleHJie Beex eoo6m;eHJIM JI orpaHJiqJIBaeT OTBeTeTBeHHOeTb 

rrpJillO)KeHJIM o6pa60TKOM TOllbKO TeX eoo6m;eHJIM, KOTOpbie OTHOeHTeH i 

Herroepe,lleTBeHHO K HJIM. 

Coo6m;eHJIH 06b1qHo rroMeIIIaIOTeH B oqepe,llb no rrpJIHQJIIIY FIFO (first 

in, first out - rrepBbIM noeTyrrJin, rrepBbIM o6eny)KeH). TaKoro TJirra eoo6m;eHJIH 

Ha3bIBaIOTeH CUHXpOHHblMU. Ho JIHOr,n;a Windows BeTaBnHeT eoo6m;eHJie epa1y 

B ronoBy oqepe,llJI. Coo6m;eHJIH TaKoro TJIIIa Ha3blBaIOTeH acu11xpOHHblMU. 

Cym;eernyeT HeeKOllbKO BJI,llOB aeJIHXpOHHbIX eoo6m;eHJIM, epe,llJI HJIX: 

eoo6m;eHJIH o nepepJieOBKe, eoo6m;eHHH TaiiMepa JI eoo6m;eHJIH o 1aBepIIIeHJIJI 

nporpaMMhl. HanpJIMep, eoo6m;eHJie TaMMepa MO)KeT 1anyeKaTb HeKoTopoe 

,lleMeTBJie B onpe,lleneHHblM MOMeHT BpeMeHJI He3aBJieJIMO OT Toro, KaKJie 

eoo6m;eHJIH eeiiqae HaXO,llHTeH B oqepe,llJI; OHO JIMeeT HaJIBbieIIIJIM IIpJIOPJITeT JI 

rrepe,llaeTeH paHbIIIe Beex .Lipyrnx eoo6m;eHJIM. 

EenJI eoo6m;eHJIH noerynaIOT O,llHOBpeMeHHO, TO 3Ta npo6neMa B 

Windows peIIIaeTeH O,llHJIM JI3 .LIByx erroeo6oB. IlepBhIM enoeo6 eoeToJIT B 
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rrpJino)KeHJIH ern npJIOpllTeT MO)KeT 6b1Tb JI3MeHeH. .Jho6bie KOHq>nJIKTbl 

propeIIIaIOTeH B nonb3y Toro npttnO)KeHJIH, qeii npJIOPJITeT BbIIIIe (JI3MeHHTb 

rrpJiopJITeT npttnO)KeHJIH, 3a)J;aHHblM no YMOmaHJIIO, o6bJqHO He peKOMeH,llyeTeH). 

BTopoii enoeo6 orrpe,llenHeT oqepe,llHOeTh nepe,llaqJI eoo6m;eHJIM rpynne 

rrpttno)Kemi:ii e O,llJIHaKOBbIM npJiopJITeTOM. EenJI OC Windows BJI,llJIT, qTo y 

rrpJino)KeHJIH o6pa30BaneH ,llllJIHHbIM enJie0K Heo6pa6oTaHHblX eoo6m;eHJIM, TO 

oHa aBTOMaTJiqeeKJI npJIOeTaHaBnJIBaeT nepe,llaqy 3TOMY npJinO)KeHJIIO HOBblX 

eoo6m;eHJiii, xorn npo,lloll)KaeT nepe,llaBaTb eoo6m;eHHH ,llpyrJIM, 6onee eBo6o.LI-

HhIM npJinO)KeHJIHM. 

<l>yHKQJIJI M0,llynH USER o6eeneqJIBaIOT nepe,llaqy eoo6m;eHJiii 01 

etteTeMHOM oqepe,llJI B MO,llynJI lJUKJza o6pa6omKU coo6UJeHUU OTKpbITbIX 

rrpJIRO)KeHHM, rrpJiqeM Ka)K,llOe OTKpbIT0e npJillO)KeHJie MO)KeT opraHH30BaTb 

eB0IO eo6eTBeHHYIO oqepe,llh, B KOTopoii HaKaIInJIBaIOTeH eoo6m;eHHH, 

a,llpeeoBaHHbie n1060My OKHY, OTKpbITOMY ,llaHHbIM npJIRO)KeHHeM. 

d) <l>opMaT u Tun coo6m:euuii 

Coo6m;emrn JieIIOllb3YIQTeH ,llllH JIHq>OpMttpoBaHJIH rrpJinO)KeHJIH O TOM, 

qTO B etteTeMe npOH30IIIn0 TO HnH HH0e eo6bITHe. Ha npaKTHKe eoo6m;eHtte 

HanpaBnHeTeH He eTOllbKO eaMOMY rrpJinO)KeHHIO, eKOllbKO orrpe,lleneHHOMY 

0KHY, OTKpbITOMY 3TJIM rrpttno)KeHtteM. 

Coo6m;eHJIH B Windows orrJiebIBaIOTeH e rroMOlllhIO eTPYKTYPhI msg: 

typedef struet tagMSG 

HWND 

UINT 

WPARAM 

LPARAM 

DWORD 

hwnd; 

message; 

wParam; 

IParam; 

time; 

II Hoe11mucpuKamop OKHa-noJ1y'lameJ1R 

II Hoe11mucpuKamop coo6UJe111m 

II ,l(onoJ111umeJ1bHOJ/, u11cpopMalJUR, CMblCfl 

IIKomopou 3a6ucum om muna coo6UJeHZm 

I I BpeMR nocblflKU coo6UJeHZm 
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POINT pt; 
} 

II MecmonoJZo:»ceHue yKmameJZR MblUlU 

He3aBIICIIMO OT TIIna Bee coo6ru:emrn xapaKTepII3)'IOTCH qeTblpbMH 

3.4. liaJOBble Konu;em.-IIu nporpaMMHpoeaum1, THULi II CTPYKTYPa 

~auuLix e Windows 

Oco6eHHOCTh c03,n:aHIIH npmrn)KeHIIH B cpe,n:e Windows JaionoqaeTCH B 

napaMeTPaMII: ,n:eCKpIIIlTopoM OKHa (KOTOpOMy a,n:pecyeTCH ,n:aHHOe coo6ru:emre), \ TOM, qTO 3,n:ecb npIIMeHHlOTCH cnen;mUibHbie MeTO,n:IIKII nporpaMMIIpOBaHIIH II 

TIIIlOM coo6ru:eHIIH II eru:e Jl:BYMH 32-pa3pH,n:HbIMII napaMeTPaMu. I ucnOJib3yeTCH CBOH TepMIIHOJIOrIIH. qT06bI 3<p<peKTHBHO o6ru:aTbC}l C oc 
I 

!{ecKpunmopoM OKHa Ha3bIBaeTCH YHIIKaJibHbIH HOMep, KOTOpblH Windows u JierKO IlOHIIMaTb ,n:pyr ,n:pyra, Heo6xo,n:ttMO BHIIMaTeJibHO IIJyqIITb 
I 

npIICBaIIBaeTCH BCeM CIICTeMHhIM o6neKTaM, TaKIIM KaK OKHa, 3JieMeHTbl i Bee OilIICaHHhie HII)Ke B Ta6n.1 II 2 TepMIIHbl II IlOHHTIIH. 

ynpaBJieHIIH, MeH10, 3HaqKII, nepbH II KIICTII, a TaK)Ke o6naCTHM naMHTII, 6 1 q T Ilbl TTaHH'-IX Wt"ndows 
Ta JIIIU:a . acTo IIcnonI>JyeMbie II ...., Il 

YCTPOHCTBaM BbIBo,n:a. IlepeMeHHM hwnd - 3To yHIIKaJibHblii II,n:eHTII<pIIKarnp 

OKHa, KOTopoMy 6I>mo nocnaHo coo6ru:eHIIe. 

Tun coo6UjeHZm 3a,n:aeTCH II,n:eHTII!pP.KaTOpOM, KOTOpbIM onpe,n:eneH B . 

qiattne 3aroJIOBKOB <windows.h>. 11,n:eHTII<pIIKaTOpbI HaqIIHalOTCH, KaK npaBIIJIO, 

C ,n:ByxcIIMBOJihHOro npe<pIIKCa, 3a KOTOpbIM cne,n:yeT CIIMBOJI no,n:qepKIIBaHIIH. 

TaK, 0KOHHbie coo6UJemm HaqIIHaIOJ:CH c npe<pIIKca WM_ (HanpIIMep: 

WM_CREATE, WM_PAINT, WM_CLOSE, WM_COPY, WM_PASTE II T. ,n:.), \ 

coo6ru:eHIIH OT KHonoK IIMeIOT npe<pIIKc BM_, noneii - EM_, cnIIcKOB - LB_. 

)];Ba 32-paJpHJl:HbIX napaMeTPa wParam II lParam HecyT ,n:onOJIHIITeJibHYIO 

IIH<popMaU:IIIO, wParam IIcnOJibJyeTCH ,n:nH onIIcaHIIH crnprnero napaMeTPa · 

coo6ru:eHIIH, a lParam - ,n:nH onIIcaHIIH MJia,n:rnero apryMeHrn coo6ru:eHIIH. 

Co,n:ep)KaHIIe napaMeTPOB wParam II lParam MO)KeT II3MeHHTbCH B JaBIICIIMOCTH . 

OT TIIIla coo6ru:eHIIH, HanpIIMep, r,n:e Haxo,n:uJICH YKa3aTeJib MhlllIII IIJIH 6eryHOK 

IlOJIOCbl npoKpyTKII. Ilocpe,n:CTBOM 3TIIX napaMeTPOB nepe,n:aeTCH llH<pOpMan;IIH 

o TOM, KaKaH KJiaBIIllia Ha)KaTa, npIIqeM: Mna,n:rnee cnoBo wParam -

II,n:eHTII<pttKarnp KHonKII LOWORD (wParam) = ID_ BUTTON; crnprnee 

wParam - KO,n: II3Beru:eHIIH (no HeMy CYMT O COBeprneHHOM Ha,n: KHOilKOM 

,n:eiiCTBIIII). HanpIIMep, npII Ha)KaTIIII Ha KHOilKY nepe,n:aeTCH napaMeTP 

HIWORD(wParam) = BN_CLICKED, a lParam co,n:ep)KIIT ,n:ecKpIImop oKHa 

KHOilKII lParam = (HWND)hButton. 
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Tim OrrncaHne 

handle 32-paJpH,n:Hoe 6e33HaKOBOe qucno, IICil0Jlb3yeMoe B KaqecTBe 

,n:ecKpIIIlTOpa 

HDC .L(ecKpIInTop KOHTeKcTa ycTPottcrna 

hwnd .L(eCKPIIIlTOp OKHa 

LONG 32-pa3pH,n:Hoe u;enoe qIICJIO co 3HaKOM 

lparam }IcnoJib3yeTCH ,n:JIH OilIICaHIIH MJia,n:rnero apryMeHTa coo6ru:eHIIH 

lpstr 32-paJpHJl:HbIH YKaJaTeJib Ha CTpOKY 

LPCSR To )Ke, qTo II lpstr, HO IICilOJibJyeTcH ,n:nH yKaJaHIIH KOHCTaHTHbIX 

CTpOK 

lpvoid O6o6ru:eHHhIM TIIIl yKaJaTeJIH, 3KBIIBaJieHTeH void 

!result I1cnoJib3yeTCH Jl:JIH B03Bparu:eHIIH 3HaqeHIIH II3 OKOHHbIX npon:e,n:yp 

unit 32-paJpH,n:Hoe 6e33HaKOBoe u;enoe qIIcno 

wchar 16-pa3pH,n:HbIH CHMBOJI UNICODE ,n:nH npe,n:cTaBneHIIH neqaTHbIX 

CIIMBOJIOB 

wparam I1cnoJib3VeTCH Jl:Jljf OilIICaHIIH CTaprnero apryMeHTa coo6ru:eHIIH 

Ta6.irnu;a 2. CrnH,n:apTHI>Ie CTPYKTYPbI Windows 

CTpyKzypa qTo onpe,n:enHeT 

Msg IlapaMeTPbI coo6ru:eHIIH 

PAINTSTRUCT O6nacTl> oKHa, TPe6yioru:aH nepepIICOBKH 

rect IlpHMOyroJibHM o6naCTh OKHa 

WNDCLASS Krracc OKHa 
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3.5. 01rna e Windows 

3.5.1. Tum.1 OKOH e Windows OKHO 

0THOIIIeHHH poiJumeflbCKOe OKHOliJottepHee H 6JlaiJeJ1elf/co6cmeeHHOe 

OTm1qa10TeH TeM, qTo ,noqepuee OKHO orpauttqeHO o6naeTblO 

B Windows eyru:eernyeT 6oJibIIIOe KOJIHqeerno p8.3HbIX THTIOB OKOH. po,nHTeJibeKOrD OKHa. Co6erneHHOe OKHO BhlBO,D;HTeH Ha 3KpaH TIOBepx OKHa-

HeKOTOpbie H3 HHX oqeBH,ll;HbI, uanpttMep, rnaBHOe OKHO npHJIO)KeHmI H ana,neJibU:a H Heqe3aeT, Kor,na OKHO-BJia,neneu: eBopaqttBaeTeH. TttnHqHbIM 

,D;HaJIOrDBbie OKHa. Mettee oqeBH,ll;HO, qTo 6oJiblIIHHeTBO 3JieMeHTOB ynpaBJieHHH ' npttMepoM OTHOIIIeHHH 6JlaiJenelf/co6cmeeHHOe OKHO HBJIHeTeH OT06pa)KeHHe 

B OKHax npHJIO)KeHHH H ,D;HaJIOrOBbIX OKHax TO)Ke HBJIHIOTeH OKHaMH. Ka)K,D;M ,n0anoroaoro OKHa . .D:ttanoroBoe OKHO He HBJIHeTeH ,noqepHlIM OKHOM, TaK KaK 

KHOTIKa, erpoKa BBO,na, rronoea npoKpyTKlI, entteOK, TIHKTOrpaMMa H ,na)Ke gJOH OHO He orpau0qeHO KJilieHTeKOH o6naeTblO rnaBHOro OKHa nplIJIO)KeHml, HO 

pa6oqero eTona - paeeMarpttBaIOTeH OC Windows KaK OKHa. Bee 3JieMeHThI npttua,nJie)KHT rnaBHOMY oKHY npHJIO)KeHHH. 

OKHa, ero p8.3Mep H BHeIIIHHii BH,n KOHrponttpy10TeH oTKpbrna10ru:eii ero 3.5.2. KoMnoueHTbI oKua 

nporpaMMoii. Y Ka)K,noro OKHa B Windows eeTh yttHKaJihHbIH iJecKpunmop OKHa 0KHO _ :3TO eneu;ttanbHM npHMoyronbHM o6naeTh 3Kpaua. Bee 3JieMeHTtI 

(lIMH OKHa). IlepeMeHHbie ,ll;JIH xpaHeHlIH OKOHHblX ,neeKpHnTOpOB 06b1quo OKHa, ero p8.3Mep H BHeIIIHHH BH,D; KOHTPOJIHpy10TeH OTKpbIBaIOru:eii ero 

lIMeIOT THTI hwnd. rrporpaMMOH. Ka)K,ll;bIH ru:enqoK IIOJib30BaTeJIH Ha KaKOM-HH6y,nb 3JieMeHTe OKHa 

0KHO - 3TO He TOJibKO o6naeTb Ha 3Kpaue, a KOHKpeTHbIH 061,eKT, BbI3bIBaeT OTBeTHbie ,neiieTBHH npHJIO)KeHml. Muoro3a,naquoeTb B Windows 

npe,nH8.3HaqeHHblll MH oprattlI3aQHH B3aHMO,neiieTBHH Me)K,ny IlOJib30BaTeJieM H 3aKJIIOqaeTeH, B qaeTHOeTH, B B03MO)KHOeTH O,D;HOBpeMeHHO OTKpbIBaTb OKHa 

nplIJIO)KeHHeM. Ha rrpaKTHKe eoo6ru:eu0e HanpaBJIHeTeH He eTOJlbKO eaMOMY ep8.3y ueeKOJibKHX npHJIO)KeHHH lIJllI ueeKOJibKlIX OKOH o,nuoro npHJIO)KeHmL 

npttJIO)KeHHIO, eKOJibKO OKHY, OTKpbITOMY 3THM IlpHJIO)KeHHeM. Windows AKTHBH3ttpyH e TIOMOlil:blO MbIIIIH HJilI KJiaBttarypbI TO HJIH HHOe OKHO, 

OTeJie)KHBaeT eo6bITHH TIOJib30BaTeJibeKoro lIHTepcpeiiea lI npeo6p3.3yeT lIX B IIOJlb30BaTeJib ,naeT eHeTeMe TIOHHTb, qTO nocne,ny10ru:He KOMaH,D;bI H ,naHHbie 

coo6ru:eHHH. B crpyKTYPY coo6ru:eHHH TIOMeru:aeTCH H ,necKpHTITOp OKHa ene,nyeT uarrpaBJIHTb HMeHHO 3TOMY OKHy. 

rronyqaTeJIH. 3aTeM coo6ru:eH0e nepe,naeTCH uerrocpe,ncrneHHo B oKOHHYIO CrnH,napTHbIH BHeIIIHHii BH,n oKoH Bcex npttJIO)KeHttii Windows 0 

rrpou:e,nypy OKHa-nonyqaTeJIH coo6ru:eHHH. rrpe,neK8.3yeMOeTb pa60TbI p8.3JiliqHbIX lIX KOMIIOHeHTOB Il03BOJIHIOT TIOJib30Ba-

.ll:nH ynpaBJieHHH OKHaMlI oc Windows xpaHHT IIH<pOpMaQIIIO O HIIX B TeJIHM qyacTBOBaTb cefoI yBepeHHO C HOBbIMII rrpIIJIO)KeHIIHMlI II nerno 

I1epapxI1qeCKOH crpyKType, yrropH,noqeHHOH no rrpttHa,nne)KHOeTII, KOTOpM p8.36I1paTbCH B rrpIIHU:IITiax IIX pa60TbI. OcHOBHbie KOMTIOHeHTbI JII06oro OKHa: 

6brnaeT ,nByx TIITIOB: poiJumeflbCKoe/iJottepHee OKHO lI 6JlaiJeJlelf/co6cmeeHHOe PCIMKG. 06b1qHO Ka)K,D;Oe OKHO 3aKJIIOqaeTCH B He6oJibIIIYIO paMKy. 

OKHO. B KOpHe I1epapXIIII HaXO,ll;IITCH OKHO pa6otte20 cmofla, C03,D;aBaeMOe <l>yHKQIIII paMKlI CBO,ll;HTCH He TOJibKO K OT,neneHlIIO OKHa OT OCTaJibHbIX qaeTeii 

Windows B npou:ecce 3arpy3KII. Pa6oq0ii CTOJI HBJIHeTCH pO,D;IITeJibCKlIM OKHOM 3KpaHa. PaMKa HBJIHeTCH II cpe,nCTBOM MaeIIITa6I1pOBaHIIH. P8.3Mep OKHa 

,nm, OKOH eepxHezo ypo6HR. Y iJottepHUX OKOH pO,D;IITeJihCKIIM OKHOM MO)KeT IIpIIJIO)KeHlIH MO)KHO Il3MeHIITb, eCJIII TIOMeCTIITb YK8.3aTeJib MbIIIIII Ha paMKy II 

6bITb OKHO BepxHero ypoBHH IIJIII ,npyroe iJottepHee OKHO, pacnOJlO:»ceHHOe rrepernru:ttTb ero, y,nep)KIIBaH Ha)KaTOH neByIO KHOIIKY MbIIIIII . 

ebzute e uepapxuu. 
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CmpoKa 3Cl20Jl08Ka. l1MH npHJI0)KeHirn, KOT0P0M)' nplIHll,ZVIe)KlIT 0TKpbIT0e BHlI3. B)].Ollb caMOH non0Cbl pacnonaraeTCH 6eryHOK. Ilono)KeHHe 6eryHKa 

0KH0, OTo6pa)KaeTCH B CTp0Ke 3aron0BKa B BepXHeii qacTlI 0KHa. CrpoKa I noKa3bIBaeT, KaKaH qacTb 0KHa lilllI )].0KyMeHTa OT06pa)KaeTCH B )].aHHblH 

3aronoBKa HBAAeTCH o6H3aTellbHbIM :meMeHT0M Bcex 0K0H npHJI0)KeHlIH' lI I M0MeHT Ha 3KpaHe. IlepeMeIIIaH 6eryHOK, M0)KH0 Bb16paTb HY)KHYIO qacTb 
\ 

1103B0MeT II0llb30BaTenIO nerao orrpe)].elllITb, KaK0M)' rrpHJI0)KeHlIIO IIplIHll,ZVIe)KlIT MH0roCTPaHliqHoro )].0KyMeHTa. I.l(enqoK MbIIIIbIO Ha KH0IIKe co CTPellKOH 

)].aHH0e 0KH0, ecnlI B ClICTeMe 3arryIIIeHo cpa3y HeCK0llbK0 IIpHJI0)KeHlIH. CTPOKa np1rne)].eT K CMeIIIeHlIIO C0)].ep)KlIM0ro 0KHa Ha 0)1.HY CTP0Ky BBepx lilllI BHlI3, a 

3aronoBKa aKTHBH0ro 0KHa Bbl)].enHeTCH anbTepHaTlIBHblM IIBeT0M, qTo6bI ero IIIenqoK Ha CB060)].HOM rrp0CTPaHCTBe BbIIIIe lilllI HlI)Ke 6erynKa - Ha 0.D.HY 

nerao M0)KH0 6bmo 0TnttqlITb OT HeaKTlIBHbIX 0K0H. 3KpaHHyIO CTPaHlIIIY BBepx lilllI BHlI3. 

3Ha'lOK npWlo:»ceHUR. ,[(pyrlIM o6H3aTenbHbIM 3lleMeHT0M n106oro 0KHa CmpoKa MeHTO. B 0KHax 6onbIIIlIHCTBa rrplillO)KeHlIH Cpa3y 110)]. CTpOKOH 

HBnHeTCH pacrrono)KeHHbIH B ero BepxHeM neB0M yrny 3HaqoK IIplill0)KeHlIH. 3aronoBKa HaX0)].lITCH CTP0Ka MeHIO, C0)].ep)KaIIIaH Ha6opb1 K0MaH)]. lI OlllllIH 

3TOT 3HaqoK 06b1qHo rrpe)].CTaBnHeT co6oii ManeHbKlIH noroTlIII IIplill0)KeHlIH. nporpaMMbl. O6b1qHo )].llH BbI6opa K0MaH)]. MeHIO lICII0llb3yeTCH MblIIIb, xorn 

I.l(enqoK Ha 3HaqKe rrplIB0)].lIT K OTKpblTlIIO ClICTeMHoro Memo. 3TH )].eHCTBlIH M0)KH0 BbIII0llHlITb lI C II0M0IIIbIO KnaBHazypbI. Ka)K)].OMY 

CucmeMHOe MeHTO. ClICTeMHOe MeHIO 0TKpbIBaeTCH IIplI IIIenqKe MblIIlbIO 3lleMeHTY MeHIO, KaK rrpaBlill0, C00TBeTCTByeT KnaBHIIIa 6bICTPOrO Bbl30Ba, 

Ha 3HaqKe IIplill0)KeHlIH. B HeM rrpe)].CTaBneHbl CTaH)].apTHbie K0MaH)].bl BbI)].eneHHaH IIQ)].qepKlIBaHlieM B Ha3BaHlilI 3lleMeHTa. qT06bI BbI6paTb )].aHHbIH 

yrrpaBneHlIH 0KH0M: Restore (BoccTaHOBlITb), Move (IlepeMeCTlITb), Size 3neMeHT, HY)KHO Ha)KaTb coorneTCTBYIOIIIYIO KnaBHIIIY B coqernHlilI c 

(Pa3Mep ), Minimize (CBepHyTb ), Maximize (Pa3BepttyTb) lI Close (3aKpbITb ). . KnaBIIIIIeii [ Alt]. TaK, KOM6HHaIIHH KnaBlIIII [ Alt+F] 0TKpbIBaeT MeHIO File. 

KHOnKa ceepmbl8QHUR. B rrpaB0M BepxHeM yrny 6onbIIIlIHCTBa 0K0H Pa6o'laR o6JZaCmb. Pa6oqaH o6naCTb 06b1qHo 3aHlIMaeT 6onbIIIYIO qacTb 

rrplillO)KeHlIH lIMeeTCH TPII KH0IIKlI. KpattHHH neBaH KH0ilKa rrpe)].Ha3HaqeHa )].nH 0KHa. I1MeHHO B 3TY o6naCTb rrporpaMMa BbIB0)].lIT pe3ynbTaTbl CBOeH pa60Tbl. 

CBepTbIBaHlIH 0KHa B KH0IIKy Ha rraHenlI 3a)].aq_ 3.5.3. KJiaCCbl OKOH 

KHOnKa pmeepmbl8aHUHJeoccmaH08JleHUR. Cpe)].HHH KH0IIKa B rrpaB0M qT06bl )].Ba 0KHa 0)1.HOH lI TOH )Ke rrporpaMMbl BbirllH)].enlI lI pa6oTanlI 

BepxHeM yrny nlI60 pa3B0paqIIBaeT 0KH0 Ha Beeb 3KpaH, nH6o B0CCTaHaBnlIBaeT ' C0BepIIIeHH0 0)1.IIHaK0B0, 0HlI o6a )].0ll)KHbl 6a3lipOBaTbCH Ha 06I11eM Knacce 

rrpe)KHIIe ero pa3MepbI, ecnlI 0KH0 y)Ke pa3BepHyTo. 0KHa. B nplill0)KeHHHX, HaIIlICaHHbIX Ha C, r)].e lICII0llb3YIOTCH Tpa)].lilllI0HHbie 

KHonKa 3aKpbzmw,,. KpaiiHHH rrpaBaH KH0IIKa B yrny rrpe)].Ha3Haqeua )].nH Bb130BbI q>yHKIIlIH, Knacc 0KHa pemcTPHpyeTCH rrporpaMMOH B rrpo11ecce 

3aKpblTlIH nplill0)KeHlIH. Ilocne 3aKpblTlIH 0KHa aKTlIBHbIM aBT0MaTliqecKII 

CTaH0BlITCH 0KH0 cne)].yIOIIIero IIplill0)KeHlIH. 

BepmuKaJZbHaR noJZoca npoKpymKu. B HeKoTOpbIX cnyqaHx oKH0 

nplill0)KeHlIH M0)KeT C0)].ep)KaTb BepTlIKanbHyIO rronocy rrpoKpyTKII, K0T0pAA 

pacnonaraeTCH no rrpaB0M)' Kpa10 0KHa. B BepxHeii lI HlI)KHeii qacrnx nonocbI 

Hax0)].HTCH KH0ilKlI co CTPenKaMlI, HarrpaBJieHHblMlI C00TBeTCTBeHH0 BBepx II 
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lIHIIIIlianlI3aIIIIlI. IlplI C03)].aHirn 0KHa Knacc YKa3bIBaeTCH B KaqecTBe 

rrapaMeTPa q>yHKIIlilI Create Window(). 3apemcTPIIpoBaHHbIH HOBbIH Knacc 

CTaH0BIITCH )].0CTYilHbIM )].llH Bcex rrporpaMM, 3arryI11eHHbIX B )].aHHbIH M0MeHT B 

ClICTeMe. Enaro)].apH T0MY, qTo 0KHa rrpIIn0)KeHlIH C03)].aIOTCH ·Ha 0CH0Be 

o6~ero 6a30BOro Knacca, 3HaqlITenbH0 C0KpaIIIaeTCH 061,eM lIHq>OpMaIIlilI, 

KOTOPYIO rrplI 3T0M cne)].yeT YKa3bIBaTb. IlocKOllbKy Knacc 0KHa C0)].ep)KIIT B 
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ee6e om1eamrn 3JieMeHT0B, 061:QIIX ,nm1 Beex 0K0H ,naHHoro KJiaeea, HeT 

Heo6xo,nIIMOeTII II0BT0pHTb 3TII 0IIIIeaHIIH npII e03,naHIIII Ka:)K,noro H0B0ro 

0KHa. K T0MY )Ke Bee 0KHa o,nHoro KJiaeea IIe11on1,3y10T o,nHy 0K0HHYIO 

npm~e,nypy, qTo TaK)Ke II03B0JIHeT m6e)KaTb ,ny6nIIpoBaHIIH Ko,na. 

3.6. IlpIIHQHnbl o6pa6onrn coo6IQeuuii e npuno,rceuuu 

OeHOBHbIM K0MII0HeHTOM JII06oro npIIJIO)KeHIIH Windows HBJIHeTeH QIIKJI 

o6pa60TKII eoo6IQeHIIH. Pa6orn IIpIIJIO)KeHIIH opraHII3yeTeH ene.nYIQIQIIM 

o6pa30M. ITpIIJIO)KeHIIe eHaqana eo3,naeT II OTKpbIBaeT eBOII 0KHa, 3aTeM 

3a11yeKaeTeH QIIKJI o6pa60TKII eoo6IQeHIIH II, B KOHQe K0HQOB, IIpII IIOJiyqeHIIII 

eoo6IQeHIIH TIIna WM_ CLOSE pa6orn nporpaMMbI 3aBeprnaeTeH. Oeo6eHHOeTb 

II nepe_naqa IIX B eooTBeTeTBYfOIQIIe r/JYHKlJUU-o6pa6om'IUKU coo6UJeHUU. 

Coo6IQeHIIH IIeIIOJib3YIOTeH ,nJIH IIHCpopMIIpOBaHIIH npIIJIO)KeHIIH O TOM, qTO B 

eIICTeMe npOII30lIIJIO TO IIJIII IIHOe eo6bITIIe. AKTIIBII3IIpyH C IIOMOIQbIO MbllIIII 

,. IIJIII KJiaBIIaTyp1,1 TO IIJIII IIHOe 0KHO, IIOJib30BaTeJib ,naeT eIIeTeMe IIOHHTb, qTo 

noene,nyIOIQIIe KOMaH,nbI II ,naHHbie ene.nyeT HanpaBJIHTb IIMeHHO 3TOMY OKHy. 

IlpIIJIO)KeHIIe MO)KeT o6pa6anrnaTb He Bee eoo6IQeHIIH, a TOJlbKO HeKOTOpbre. 

Heo6pa6oTaHHbie coo6IQeHIIH "no yMonqaHIIIO" nepe,naIOTeH o6pa6onIIey 

eoo6IQeHIIH B OC Windows. 

IlpIIJIO)KeHIIH Windows, HanIIeaHHbie Ha CIC++, eo,nep)KaT cnelJUaJlbHbze 

npolJeOypbl o6pa6omKU ,nJIH Beex TIIIIOB eoo6IQeHIIH, KOTOpbre MOryT 6bITb 

3TOro npoQeeea eoeTOIIT B TOM, qTQ npIIJIO)KeHIIe ,nOJI)KHO 6bITb nomwcmb10 ' noeJiaHbl nporpaMMe. Pa3Hbie OKHa nporpaMMbl MOryT IIO-pa3HOMY peampOBaTb 

opuenmupoea,w Ha npueM u o6pa6omKy coo6UJenuu. ITporpaMMa ,noJI)l(Ha 6bn1, Ha o,nHII II Te )Ke coo6IQeHIIH. 3To ,noeTIIraeTeH 3a eqeT rnro, qTo o6pa6onIIKII 

roTOBa B JII06oil: M0MeHT IIpIIHHTI, eoo6IQeHIIe, onpe,neJIIITb ero TIIII, eoo6IQeHIIH IIIIlIIyTeH OT,neJibHO ,nJIH Ka)K_noro OKHa, HO Windows 3HaeT, KaKOMY 

BbIIIOJIHIITb eooTBeTeTBYIOIQYIO o6pa6oTKy II BHOBb nepeHTII B pe)KIIM IIMeHHO OKHY a,npeeoBaHO eoo6IQeHJie. TaKIIM o6pa30M, npIIJIO)KeHIIH eo,nep)KaT 

Q)KII,naHIIH ,no noerynJieHIIH eJie,nyIOIQero eoo6IQeHIIH. npoQe,nypbI o6pa6oTKII He TOJibKO eoo6IQeHIIH pa3HblX TIIIIOB, HO II eoo6IQeHIIH 

coo6meH11e coo6meH11e 
oc---..,...__,-----~oc 

0KoHHaJI npo1..1e.o,ypa 

06pa60T'lllK 
coo6meH11it 

coo6111,eH11e 
oc 

PIIe.5. QIIKJI o6pa60TKII eoo6IQeHIIH B Windows-npIIJIO)KeHIIII 

TIInIIqHoe npIIJIO)KeHIIe Windows erpoIITeH Ha 6a3e KapKaea (pIIe.5), 

eo,nep)KaJ:Qero lJUKll o6pa6omKu coo6UJenuu. QlIKJI o6pa6oTKII eoo6IQeHIIii 

OTBeqaer 3a nepe,naqy nocrynaIOIQIIX OT Windows eoo6IQeHIIil: eooTBeTCTBYfOIQIIM 

OKOHHbIM npoQe,nypaM. B 3T0M QIIKJie BbIIIOJIHHIOTeH npIIeM eoo6IQeHIIH 
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,nnH pa3HbIX OK0H. HanpIIMep, coo6u,,enUR ona ,mon«u: 

WM LBUTTONDOWN 

WM PAINT 

WM LBUTTONUP 

WM PAINT 

IIJIII coo6u,,eHUR OJIR OKHa: 

- 6blJlQ 11a:J1Cama JZeeaR KHOnKa MblUlU 

- mpe6yemcR nepepucoeamb KnonKy OK, m. K. 

menepb 011a 11a:J1Cama 

- JZeeaR KHOnKa MblUlU 6blJlQ omnyUJeHa 

- nepepucoeamb KHOnK)' OK, m. K. menepb 

011a omnyUJeHa 

WM_ WINDOWPOSCHANGED - noJZo:J1Ce11ue OKHa Ha 3Kpa11e moJZbKO 'lmo 

6blll0 U3MeHeHO 

WM ACTIVATE 

WM KILLFOCUS 

WM DESTROY 

- 6bzJZa aKmueU3upoea11a KJZue11mcKaR 

o6JZacmb OKHa 

- y OKHQ 6yoem OmKJZ10'leH qJOKYC 6600Q 

- OKHO y11u1.Jmo:J1CaemcR 
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--

3.7. BLBOBLI <l>YHKIIHii Windows 

Tipuno:>KeHux Windows cyIIIecrneHHo ornuqamTcx OT rrpuno:>KeHuii, 

HarrucaHHbIX ,Llnx MS-DOS. Hu O.LIHO rrpuno:>KeHue B Windows He oT06pa:>KaeT 

CBOH ,[laHHbie Herrocpe,LICTBeHHO Ha 3KpaHe. ToqHo TaK :>Ke Hll O,[IHO rrpttno:>KeHtte 

He o6pa6aTbIBaeT HarrpxMym rrpepbIBaHHH YCTpOllCTB u He BI,IBO,[IHT ,[laHHhle 

Herrocpe,LICTBeHHO Ha rreqan,. BMeCTO 3TOro rrpttno:>KeHue Bbl3bIBaeT BCTpOeHHbie 

cpyHKIIHH Windows u o:>Ktt,LlaeT OT cucTeMhl cooTBeTcTByIOIIIHX coo611IeHuii. 

Tipuno:>KeHHe o6paIIIaeTCH K oc Windows rrpu IIOMOIIIH CHCTeMHblX BI,130B0B Hnll 

"<pYHKIItttt". OHtt cocTaBnHIOT HHTepcpeiic rrpttKn8.[IHOro rrporpaMMttpoBaHHH APL 

<l>yHKIIHll API pacrronaraIOTCH B CHCTeMHbIX ,[IHHaMuqecKHX 6u6nttoTeKax 

(DLL) orrepa11ttOHHoii cttcTeMnI Windows. 

CYIIIeCTBYfOT <pyHKIIHH .LIIlH BnI.[leneHHH rraMHTu, yrrpaBneHHH rrpo11eccaMu, 

OKHaMH, cpaiinaMH, .LIIlH pttCOBaHHH rpacpuqecKHX rrpttMHTHBOB u ,Lip. O6paIIIeHue 

K cpyHKIIHHM API tt3 6onnIIIHHCTBa cpe,LI. pa3pa6oTKtt Ha C++ ocyIIIecrnnxeTcx 

oqeHb rrpocTO, TaK KaK API crre11uanbHO crrpoeKTHpOBaH ,[IIlH llCIIOilb30BaHHH B 

cpe,Lle CIC++. ,[l;nx 3TOro B TeKCT rrporpaMMbI H8JJ;O BKnmquTn 3aronoBoqHb1tt 

cpaiin <windows.h>, KoTOp1,1ii co,L1ep:>KHT orrHcaHHH cpyHKIIHtt API H B rrpo11ecce 

KOMIIOHOBKH IIO,[IKnIOqaeT Heo6XO,[IHMbie 6H6nHOTeKH, H 3aTeM B rrporpaMMy 

MO:>KHO BKnIOqaTo n1061,1e o6paIIIeHHH K cpyHKIIHHM APL 

"Ea30B1,1ii" Ha6op CHCTeMHnIX Bbl30BOB unu <pyHKIIHtt API B Windows 

MO:>KHO pa3,LlenHTI, Ha qeTbipe rpynrr1,1: 

• <l>yHKlfUU Mooy;m KERNEL.DLL - o6ecrreqHBaIOT yrrpaBneHue rroToKaMH, 

rrpm1eccaMH, pecypcaMH, cpattnaMH H rraMHTbIO, BhI,LleneHHe IIaMHTH .LIIlH pecypcoB, 

3arpy3KY pecypcoB (c ,LIHCKa HilH l:13 HCIIOilHHeMOro cpaiina rrpHno:>KeHHH), 

y,LlaneHHe pecypcoB H3 rraMHTH; 

• <f>yHKlfUU MooyJVl USER.DLL - o6ecrreqHBaIOT pa6ory c rronn30BaTenncKHM 

HHTepcpeiicoM: 
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a) ynpaBJleHUR OKHaMU - II03B0IlHIOT H3MeHHTI, pa3Mepn1, MeCTOIIOilO:>KeHtte 

Ha 3KpaHe H BHeIIIHHll BH,[I OKHa, 3aMeHHTb OKOHHYIO rrpo11e,L1ypy, 

pa3peIIIaTb II 3arrpe11IaTb pa6ory OKHa, rronyqaTI, HH<pOpMaIIHIO 0 

CBOllCTBax OKHa; 

b) pa6oma C MeHIO - C03,[laHtte, OT06pa:>KeHtte, lI3MeHeHtte CTpOKH MeHIO; 

C) ynpaBJleHue popMOU U nOJlOJICeHUeM YKCl3ameJlR MblUlU U meKCmOB020 

Kypcopa; 

d) pa6oma c 6ypepoM o6MeHa; 

e) ynpaeneHue coo6UfeHWIMU u 0'1epeob10 coo6UJeHuu no mo Ka. B MO,Llyne 

USER ecTn cpyHKIIIIII ,Llnx yrrpaBneHHH .[loqepHttMH OKHaMII rrporpaMM c 

MHOro.[loKyMeHTHbIM HHTepcpeiicoM (MDI). 

• <l>yHKlfUU MooynR GDI.DLL - o6ecrrequBaIOT rrpo11ecc pucoBaHux rpacpu-

qecKux rrpttMHTHBOB arrrrapaTHO-He3aBHCHMbIM crroco6oM. ,[l;nx a6crparttpOBaHHH 

OT KOHKpeTHoro ycrpoiicrna BBe.[leHo rroHHTtte KOHmeKcma ycmpoucmea. 

KoHTeKCT ycTpOHCTBa - 3TO CHCTeMHblll 061>eKT, 06ecrrequBaIOI1Illll HHTepcpeiic 

C KOHKpeTHbIM rpacpuqeCKIIM ycTpOttCTBOM. C IIOMOIIIblO KOHTeKCTa MO:>KHO 

BbIIIOilHHTb rpacpIIqecKHll BbIBO,[I Ha ycTpOllCTBO HillI rronyqaTb HH<pOpMaIIHIO 0 

ero CBOllCTBaX (HMH ycrpoiicTBa, pa3perneHtte, IIBeTOBbie B03MO:>KHOCTH ll T. ,LI.). 

Tipu pIICOBaHHH rrpttMHTHBOB ( OTpe3KOB, rrpxMoyronoHHKOB, 3IlilllIICOB, 

TeKcra) cpyHKIIHHM pucoBaHHH rrepe,L1aercx oecKpunmop KoHmeKcma ycmpoucmea. 

KOHTeKCT ycTpOHCTBa rrpeo6pa3yeT 0611Itte, He3aBHCHMbie OT ycrpoiicTBa, 

rpacpuqecKIIe KOMaH,[lbl B Ha6op KOMaH,[I KOHKpeTHOrO ycTpOHCTBa. HarrpttMep, 

KOr.[la rrpuno:>KeHtte Bbl3nIBaeT H3 GDI cpyHKIIHIO «Ellipse», TO KOHTeKCT 

YCTpOBCTBa CHaqana orrpe,LlenxeT, KaKOll ,LlpattBep 6y.[leT BbIIIOilHHTb 3TO 

.[(eBCTBHe. 3aTeM Bhl6paHHblll ,LlpattBep MO:>KeT rrepe.[(aTb BI,130B arrrrapaTHOMY 

YCKOpttTenIO ( ecnH OH eCTb B BH,[(eoa,[(arrTepe) lIIlll HapucoBaTb 3IlilllIIC no 

TOqKaM. 
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KoHTeKCThI GDI npe.n;cTaBJifilOT nmpmmii cneKTp ycTJ)OMCTB. TttIIH'IHhIMH 

TaKllMll KOHTeKCTaMH 51BIDIIOTC51 OUCflJleUHblU KOHmeKcm ycmpoucm6a (.n;mr 

BbIIIOJIHeHll51 BblBO.D;a Henocpe.n;cTBeHHO Ha 3KpaH KOMIIbIOTepa) ll npuHmepHblU 

KOHmeKcm ycmpoucm6a (nptt BhIBO.n;e B 3TOT KOHTeKCT Bbl30Bbl IIpllJIO)KeHH51 

npeo6proyIOTC51 B ynpaBmIIOIIIHe KO.D;bl IIpllHTepa ll IIOChIJiaIOTC51 Ha IIpllHTep ). 

PuconaHtte B KOHTeKCTe YCTJ)OMCTBa o6bl':IHO IIpOH3BO.D;llTC51 B Jl02U'-/eCKUX 

KOOpOUHamax nocpe.n;CTBOM annapaTHO-He3aBHCllMblX q>ll3ll'IeCKllX e.n;HHHU:, 

HanpttMep, npll 3a.n;amrn IIp51MOyroJihHHKa MO)KHO YKa3aTh ero pa3Mepb1 B 

caHTHMeTJ)aX, a KOHTeKCT GDI aBTOMaTuqecKH BbIIIOJIHllT npeo6proonaHtte 

JiomqecKHX KOOp.D;HHaT B q>ll3HqecKHe KOOp.D;HHaThl YCTJ)OMCTBa. 

B Kaqecrne napaMeTJ)oB npeo6proonaHH51 npttJIO)KeHtte MO)KeT 3a.n;aTb 

HaqaJio KOOp.D;HHaT ll proMep o6JiaCTll BhIBO.n;a B JIOmqeCKHX ll q>ll3HqecKHX 

KOOp.D;HHaTax. OT IIOJIO)KeHll51 HaqaJia KOOp.D;IIHaT B o6eIIX CllCTeMax 3aBIICIIT 

roptt30HTaJibHOe II nepTIIKaJibHOe cMeIIIeHIIe IIPIIMIITIIBOB B o6JiaCTII BblBO.D;a. 

ProMep o6JiaCTII BbIBO.D;a onpe.n;eJI51eT optteHTaU:IIIO II Macnna6 IIpllMIITIIBOB 

nocJie npeo6proonaHll51. 

IIpII pIICOBaHHII IIPIIMIITIIBOB qacrn YKa3bIBaIOTC51 IIX CBOMCTBa: u:neT, 

TOJIIIIIIHa II CTIIJih JIHHHII. ,lvIH 3Toro cJiy)KaT o6oeKThI GDI: nepbH, KIICTII, 

lllpIIq>TbI, paCTJ)OBbie mo6pa)KeHll51 II IIaJillTJ)bl. I1x MO)KHO C03.D;aBaTb II 

BbI6ttpaTb B KOHTeKCTe ycTpoiiCTBa .D;JI51 Toro, qT06hI pIIcyeMble BIIOCJie.n;cTBIIII 

npIIMllTIIBbl BbffJI51.D;eJIII HY)KHblM o6pa30M. 

• /(ono11HumeJ1bHble AP/. Windows co.n;ep)KIIT TaK)Ke 6oJihllloe KOJIIIqecrno 

ncnoMoraTeJibHhIX API. EcTh API .D;JIH pa6oTbI c 3JieKTJ)OHHoii noqrnii (MAPI), 

Mo.n;eMaMII (TAPI), 6roaMII .n;aHHhIX (ODBC), DirectX API - .D;JIH HeKOTOpbIX 

npHJIO)KeHIIM (B oco6eHHOCTII, IIrp), KOTOpbIM ycKOp51eT .n;ocTyn K annaparype. 

B OC Windows ecTh cnen:IIaJihHhie API .D;JIH pa6oTbI c cernMtt, HanpIIMep: 

WinSock (6II6JIIIOTeKa coKernn), RAS (Remote Access Service - cepnIIc 

y.n;aJieHHOro .n;ocryna) II RPC (6II6JittoTeKa Bhnona y.n;aJieHHblX npou:e.n;yp) II .n;p. 
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3.8. <l>aiiJI WINDOWS.H 

<Daiin 3arononKOB WINDOWS.H OTKphrnaeT .n;ocTyn K ThicHqaM 

~IIIICaHIIM, KOHCTaHT, CTPYKTyp, TIIIIOB .n;aHHblX II npOTOTIIIIOB q>YHKU:IIM. OH 

BKJIIOqaeTC51 B 60JiblllIIHCTBO IIpHJIO)KeHIIM Windows II co.n;ep)KIIT .n;IIpeKTIIBbI 

BKJIJOqeHII51 MHO)KeCTBa .n;pyrIIx qiaiiJIOB 3aroJIOBKOB. 3To O.D;Ha II3 npuqIIH, 

noqeMy npIIJIO)KeHIIH Windows KOMTTIIJIIIpy10TcH TaK .n;oJiro. 

3.9. CTpyKrypa u 3T3DhI pa1pa60TKH Windows-npuJiomeHHH 

3.9.1. CTpyKrypa npuJiomeHHH 

IIpttJIO)KeHIIH Windows co.n;ep)KaT .n;na o6ru:IIx 3JieMeHTa: q>yHKU:HIO 

winMain() ll OKOHHYJO npou:e.n;ypy. <DyHKU:II51 winMain() COCT3BJI5IeT OCHOBY 

mo6oro npHJio)KeHll51. OHa cnJ)I(IIT KaK 6b1 ToqKoii nxo.n;a B npHJIO)KeHue u 

BhIIlOJIH5IeT TY )Ke poJih, qrn II q>YHKI.J:ll51 main() n 06h1qHhIX nporpaMMax Ha C++. 

OKOHHa51 npou:e.n;ypa n npHJIO)KeHHII BbIIlOJIH5IeT poJih .D;llCIIeTqepa (o6pa6oTqIIKa) 

coo6IIIeHHM. IIpIIJIO)KeHIIe HIIKOr.n;a He noJiyqaeT K Heii IIp51MOro .n;ocryna. ,lvI5I 

3TOro HM HJ)I(HO c.n;enaTb 3anpoc K Windows Ha BbIIIOJIHeHHe cooTBeTCTBYJOIIIero 

.neiicTBll51. IIo3TOMY nee OKOHHhie npou:e.n;ypbI R6JlR10mcR <jJyHKlfUJI.MU 06pamH020 

6bl3o6a. IIo.no6HaH q>YHKI.J:ll51 pemCTJ)IIpyeTCH B Windows II BhnbrnaeTcH ncHKIIii 

pro, KOr.[(a BbIIlOJIH51eTC51 HeKOTOpoe .n;eiiCTBHe Ha)]; OKHOM. 

Cmpy«mypa Windows-npwioJtCemm: 

<DyHKU:HH WinMain(); 

- cTpyKTypa WNDCLASS; 

- onpe.n;eJieHIIe KJiacca OKHa; 

- C03,[(aHIIe OKHa; 

- orn6pa)KeHtte II o6HonneHIIe OKHa; 

- U:HKJI o6pa6oTKH coo6ru:eHIIii; 

OI<oHHa51 npou:e.n;ypa; 

- o6pa6oTKa KO.D;OB coo6IIIeHll51 c npeq>HI<COM WM_: mna WM_ PAINT, 

WM_SIZE, WM_COMMAND II T . .n;.; 
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-o6pa6oTKa coo6m;emrn WM_ DESTROY; 

-cpyHKU:HH DefWindowProc(). 

3.9.2. '.:hanbI pa1pa60TKH Windows-npuJimKemm 

Pa1pa60TKY rrpHJIO)KeHHH MO)KHO pa36HTh Ha cne,n;yiom;He ::nanhI: 

• C03,n;aHHe cpyHKU:HH WinMain() H ,n;pyrnx 6a30BhIX cpyHKU:Hii; 

• c03,n;aHHe Memo H ,n;pyrnx pecypcoB, BKmoqeHHe HX B cpaiin pecypcoB; 

• co1,n;aHHe C IIOMOIU;hIO pe,n;aKTOpa pecypcoB YHHKaJihHhIX YKa3aTeneii 

MhIIIIH, 3HaqKoB H ,n;pyrnx paCTPOBhIX H306pa)KeHHM (He o6H3aTeJihHhIH); 

• C03,n;aHHe Heo6xo,n;HMhIX .D:HaJIOroBhIX OKOH; 

• KOMUHJIHU:HH rrpoeKTa. 

3.10. OcHOBHhle K0MU0HeHTbl npnJiomeHHH 

3.10.1. <l>ynKU:HH WinMainO 

<l>yHKU:HH winMain() HBJIHeTCH o6H3aTeJihHhIM KOMIIOHeHTOM JII06oro 

npHJIO)KeHHH Windows. C Hee HaqHHaeTCH BhIIIOJIHeHHe rrporpaMMhI H e10 )Ke 

06h1qHo 3aKaHqHBaeTcH. <l>yHKU:HH WinMain() orneqaeT 3a cne,n;yroiu:ee: 

• C03,n;aHHe H HHHU:HaJIH3aU:HIO U:HKJia o6pa60TKH coo6iu:eHHM (KOTOphIM 

HMeeT ,n;ocTyrr K oqepe,n;H coo6m;eHHii rrpHJIO)KeHHH); 

• HaqaJihHYJO HHHU:HaJIH3aU:HIO rrpHJIO)KeHHH; 

• perHCTPaU:HIO KJiacca OKHa rrpHJIO)KeHHH; 

• 3aBepIIIeHHe BhIIIOJIHeHHH rrporpaMMhl (06b1qHo B pe3yJihTaTe rronyqeHHH 

coo6in:eHHH WM_ QUIT). 

B cpyHKU:HIO WinMain() rrepe,n;aIOTCH qeThipe rrapaMeTpa: 

int WINAPI WinMain(HINSTANCE hlnst, HINSTANCE hPrelnst, LPSTR 

IpszCmdLine, int nCmdShow) 

IlepBhIM rrapaMerp - hlnst - rrpe,n;cTaBJIHeT co6oii ,n;eCKpHIITOp 3K3eMrrAApa 

rrpHJIO)KeHHH. Brnpoii - hPrelnst - Bcer,n;a co,n;ep)KHT 3HaqeHHe NULL, qrn 

YKa3hIBaeT Ha OTCYTCTBHe ,n;pyrnx, 3arryiu:eHHhIX paHee, 3K3eMIIAApOB 

rrpHJio:lKeHHH. TpeTHii rrapaMeTP - IpszCmdLine - CJIY)KHT yKa1aTeneM Ha CTPOKY, 
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3aBepIIIaIOlD:YJOCH ttyJieBhIM CHMBOJIOM H co,n;ep)Kaiu:yio KOMaH,n;HYJO CTPOKY 

rrporpaMMhI. Ilocne,n;Hnii rrapaMerp - nCmdShow - 3a,n;aeT o,n;ey 113 B03MO)KHhIX 

KOHCTaHT, orrpe,n;eJIHIOIU;HX BapHaHThl OTo6pa:lKeHHH OKHa, HarrpnMep, 

SW_SHOWNORMAL, SWSHOWMAXIMIZED untt SWSHOWMINIMIZED. 

a) CTpyKrypa WNDCLASS 

O,n;Ha H3 3a,n;aq cpyHKU:HH WinMain() 3aKJiroqaeTCH B perncTPan:uu KJiacca 

OKHa rrpHJIO:lKeHHH. Knacc OKHa co,n;ep:lKHT KOM6UHaU:HIO BhI6paHHhIX 

IIOJlh30BaTeJieM CBOMCTB OKHa, ,n;ecKpHIITOphI 3HaqKa H YKa3aTeJIH MhIIIIH, a 

TaK:lKe rrpoqHe aTPH6YThI u BhicryrraeT B ponu IIIa6noHa rrpu c03,n;aHuu Bcex 

3K3eMIIJIHpOB OKOH rrpHJIO:lKeHHH. qT06hI orrpe,n;eJIHTh KJiacc OKHa, rrpHJIO:lKeHne 

,n;oJI:lKHO 061,HBHTh rrepeMeHHYJO we, Tnrra WNDCLASS, KOTOpaH Brrocne,n;crnuu 

3aIIOJIHHeTCH HH<pOpMau:ueii O KJiacce OKHa. 

CTPYKTYPa WNDCLASS orruchrnaeTcH KOM6nHau:ueii pa1nuqHhIX rroneii 

cne,n;yioiu:ero Bn,n;a: 

typedef struct _ WNDCLASS 

{ 
INT 

WNDPROC 

int 

int 

HANDLE 

HICON 

HCURSOR 

HBRUSH 

LPCTSTR 

LPCTSTR 

} WNDCLASS 

Ilo.!lR cmpy1<1t1ypb1 WNDCLASS 

style 

lpfu WndProc 

cbClsExtra 

cbWndExtra 

hlnstance 

hlcon 

hCursor 

hbrBackground 

lpszMenuName 

lpszClassN ame 

Oco6eHHO Ba:lKHhI rrepBhie ,n;ee rrepeMeHHhie CTPYKTYPhI WNDCLASS -

style u lpfu WndProc. EonhIIIaH qacTh ceoiicTB, ,n;enaroiu:ttx OKHO yHHKaJihHhIM 

II CJIO:lKHhIM o6'beKTOM, yrrpaBJIHeTCH UMeHHO 3THMH rrepeMeHHhIMH. B style 
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xpaHHTCH cTHJih OKOHHOro KJiacca, a B lpfn WndProc a,n:pec oKOHHoii npone.n:yphI, 

KOTOpaH 6y,n:eT o6pa6aTbIBaTb BCe coo6m;eHHH, nOCbIJiaeMhle OKHy. 

• Style. CTHJih n caoiicTBa OKHa 3a,n:moTcH B none we.style npn noMOIQH 

Ha6opa KOHCTaHT C npeq>HKCOM CS_, KOTOphie MOJYf 06'be):(HHHThCH C noMO!QhlO 

no6HTOBoii onepanHH H.Jlli, HarrpHMep: we.style= CS_ HR.EDRA WjCS _ VREDRA W, 

r,n:e KOHCTaHThI YKa3hIBaIOT Windows, qrn pa6oqyro o6nacrh OKHa HY)KHO 

nepepHCOBbIBaTh BCHKHH pa3, KOr,n:a pa3Mep OKHa H3MeHHeTCH no BepTHKaJIH 

HJIH ropH30HTaJIH. B03MO)KHble CBOHCTBa noJIH style nepeqncJieHbl B Ta6JI.3. 

Ta6nnna 3. CBoiicrna noneii style 

CBOHCTBO OnncaHHe 

CS BYTEALIGNCLIENT I 3a,n:aeT BhipaBHHBaHne no rpaHnQe 6airra pa3Mepa 

.E_a6oqeii o6JiaCTH no ropmoHTann 

CS YTEALIGNWINDOW I 3a,n:aeT Bh1paBHHBaHHe no rpaHnQe 6airra pa3Mepa 

OKHa no fOPH30HTaJIH 

CS_ CLASSDC I YKa3hIBaeT, qro ace OKHa ,n:aHHoro KJiacca ,n:OJI)KHhI 

HCnOJih30BaTb O):(HH H TOT )Ke KOHTeKCT 

_ycmoiicrna 

CS DBLCLKS I Ilpn ycTaHOBKe 3TOro qinara omy 6y.n:yr 

nocbIJiaThCH coo6m;eHHH O ):(BOHHOM m;enqKe 

CS HREDRA W I 3a,n:aeT onepannro nepepncoBKH oKHa npn 

H3MeHeHHH fOPH30HTaJihHOro Pa3Me.E_a 

CS_ NOCLOSE \ ,[I;enaeT HeaKTHBHOH KoMaHey close B cncTeMHOM 

MeHIO 

CS P ARENTDC I YKa3hIBaeT, qrn o6JiaCTh oTceqeHHH ,n:oqepHero 

oKHa 6y,n:eT paaHa o6nacTH orceqeHHH 

.E_O):(HTeJihCKOro OKHa 

CS SA VEBITS I CJIY)KHT YKa3aHHeM CHCTeMe coxpaHHTh qacTh 

cs_ VREDRAW 

OKHa, nepeKpbIBaeMYJO .n:pyrHM OKHOM, qrn6hI 

Bnocne,n:CTBHH He nocbIJiaTh nepeKphITOMy OKHY 

coo6m;eHHH WM _PAINT, a aoccraHaBJIHBaTh ero 

co,n:ep)KHMOe CaMOCTOHTeJihHO 

3a,n:aeT onepawno nepepncoBKH oKHa rrpu 

H3MeHeHHH Be 
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• Jpfn WndProc - co,n:ep)KHT YKa3aTeJih Ha oKOHHYJO npone,n:ypy, KOTopaH 

6y,n:eT o6pa6aThIBaTb Bee coo6m;eHHH, noCbIJiaeMbie OKHy. 

• cbClsExtra - co,n:ep)KHT HHq>opMaQHIO o KOJIHqecrae 6aihoa, BhI):(eJIHeMhIX 

cucTeMoii nocne co3,n:aHm1 crpyKTyphI KJiacca OKHa. 3HaqeHne :3Toro napaMerpa 

Mo)KeT 6hITh paBHhIM NULL. 

• cbWndExtra - co,n:ep)KHT HHq>opMaQHIO o Konnqecrne 6aiirna, Bhl):(eJIHeMhIX 

CHCTeMOH nocJie C03):(aHHH 3K3eMnJIHpa OKHa. 3TOT napaMerp MO)KeT 6hITh 

paBHhIM NULL. 

• Hlnstance - co,n:ep)KHT ,n:ecKpnnrnp 3K3eMnmrpa npttJIO)KeHHH, perncrpn-

pyrom;ero KJiacc oKHa. 

Hlcon - co,n:ep)KHT ,n:ecKpnmop 3HaqKa npHJIO)KeHHH. 

• hCursor - co,n:ep)KHT ,n:ecKpttnTop yKa3aTeJIH MhIIIIH, ncnoJih3yeMoro B 

OKHe npHJIO)KeHHH. 3TOT napaMerp MO)KeT 6hITh paBHhIM NULL. 

• hbrBackground - onpe,n:eJIHeT KHCTh, ncnOJih3yeMyro ):(JIH 3aJIHBKH q>oHa 

OKHa H MO)KeT co,n:ep)KaTb ,n:ecKpHnTOp peanbHOll KHCTH HJIH O):(Hy H3 cne,n:yrom;nx 

KOHCTaHT: color_ activeborder; color_ activecaption; color_ background; color_ btntext; 

color_ btnshadow; color_ captiontext; color_ highlighttext; color_ highlight; 

color_inactiveborder; color _inactivecaption; color_ menu; color_ menu text; 

color _scrollbar; color_ window; color_ windowframe; color_ windowtext. Ecnn 

3HaqeHHe napaMerpa hbrBackground paaHo NULL, TO npHJIO)KeHne ,n:oJI)KHO 

caMOCTOHTeJihHO ynpaBJIHTh 3aJIHBKOll q>OHa OKHa npH nonyqeHHH coo6m;eHHH 

WM_ERASEBKGND. 

• lpszMemiName - co,n:ep)KHT yKa3aTeJih Ha cTpoey, 3aBepIIIaIOIIzyIOCH 

HyJieBbIM CHMBOJIOM n npe,n:cTaBJIHIOIQYJO co6ott HMH pecypca MeHIO. 3TOT 

napaMerp MO)KeT 6hITh paBHhIM NULL. 

• lpszClassName - co,n:ep)KHT yKa3aTeJih Ha crpoKy, 3aBepIIImom;yrocH 

HyJieBbIM CHMBOJIOM n npe,n:CTaBJIHIOIQYJO co6oii HMH KJiacca OKHa. 

41 



-~ 

B Windows-npHJIO)Kemm KJiacc 0KHa onpe,n;emi:eTCH cTpyKTypoii H 

aTptt6yTaMH noneii 3TOU CTpyKTypbl. Mo)KHO B npHJI0)KeHHH C03.[(aTb 

co6cTBeHHbIH KJiacc 0KHa, onncaB .D;JIH Hero CTpYKTYPY cooTBeTcrnyromero 

THila H 3aTI0JIHHB Il0JIH CTpYKTYPbI aTpn6yTaMH pa3pa6aTbIBaeMoro npHJI0)KeHHH. 

Cne,n;yroIQHll qiparMeHT qiaiina swa.cpp ,n;eM0HCTpHpyeT, KaK M0)KH0 C03.[(aTb H 

npoHHHU:HaJIH3HpoBaTb CTpYKTYPY WNDCLASS: 

II 3ma cmpoKa ucn0Jlb3yemcR npu pezucmpalfUU 0K0HHozo KJ1acca; 

char ProgName[] = "ProgName"; 

char Title[] = "BbIBo,n; TeKCTa B 0K0HHoe npHJI0)KeHHe Windows"; 

HWND h Wnd; II OnucameJlb 0KHa 

MSG msg; II CmpYKmypa, cooepJ1CaUfa.R onucaHue coo6UfeHuu 

I I CmpyKmypa ampu6ymoe KJ1acca 0KHa 

WNDCLASS we; 

II IloflR cmpyKmypb1: 

wc.lpszClassName = ProgName; II HMR KJ1acca 0KHa 

wc.hlnstance = hlnst; II OnucameJlb 3K3eM1VIRpa npwwJ1Cemm 

wc.IpfuWndProc = WndProg; II YKmamellb Ha oK0HHy10 npolfeoypy 

wc.hCursor = LoadCursor(NULL, IDC_ARROW); II OnucameJlb Kypcopa 

wc.hlcon = NULL; I I OnucameJlb 3Ha'lKa 

wc.lpszMenuName = NULL; II HMR pecypca MeH10 

II Onucameflb Kucmu 0JIR <jJoHa 0KHa 

wc.hbrBackground = (HBRUSH)GetStockObject(WHITE_ BRUSH); 

II Ha6op 6umoe, onucb1ea10Ufux cmWlb 0KHa 

we.style = CS_HREDRAWjCS_VREDRAW; 

wc.cbClsExtra = O; IIK0J1u'tecmeo oonoJ1HumeJ1bHb1x 6aumoe nocJ1e cmpyKmypb1 

wc.cbWndExtra = O; II ...... oonOJIHUmeJlbHblX 6aumoe nocJle 3K3eMnllRpa 0KHQ 

II Pezucmpalfzm co3oaHH020 0K0HH0ZO KJ1acca: 

if(!RegisterClass (&we)) 

return FALSE; II Yxoo 8 Clly'lae Heyoa'lU 

HMH nporpaMMbI xpaHHTCH B nepeMeHHoii ProgName H JanttcbrnaeTcH B 

11one wc.IpszClassName. BrnpoMy 11omo CTpYKTYPbI WNDCLASS, HaJbIBaeMoMy 

wc.hinstance, 11epe.n;aeTCH apryMeHT hlnst 4JYHKU:HH winMain(), xpaHHIQHii 

.n;ecKpH11TOp Teeyru:ero 3K3eMl1JIHpa 11pHJI0)KeHHH. 11omo wc.lpfu WndProc 

42 

npHCBaHBaeTCH yKaJaTeJII> Ha 0K0HH)'IO npou:e.n;ypy, K0TOpaH 6y,n;eT o6pa6aTbIBaTb 

Bee coo6IQeHHH, Il0CbIJiaeMble 0KHy. B qiaiine swa.cpp 3Ta 4JYHKU:HH Ha3bIBaeTCH 

WndProgO. HwI WndProgO 3a,n;aeTcH nporpaMMHCTOM H HBJIHeTcH cTatt.n;apTHbIM. 

ITpoTOTHn qiyHKQHH WndProgO ooJ1J1CeH 6b1mb onucaH oo BbmoRHeHzm 

onepalfUU npuceaueaHzm. 

B 11one wc.hCursor xpaHHTCH .n;ecKpHnTOp yKaJaTeJIH MbIIIIH TeKyIQero 

3K3eM11JIHpa 11pHJI0)KeHHH. B paccMaTpHBaeM0M 11pHMepe C03.[(aeTCH YKaJaTeJib 

IDC_:ARROW (cooTBeTcTByeT o6bl'lHOMy yKaJaTemo MbIIIIH B BH,n;e HaKJIOHeHHoii 

cTpeJIKH), .n;ecKpnmop K0Toporo B03BpaIQaeTcH q>yHKU:Heii LoadCursor(). 

11ocKOJibKY B 11pHJI0)KeHHll HeT ycTaHaBJIHBaeMoro 110 YM0JiqaHHIO 3HaqKa, 

11onro wc.hlcon npncBattBaeTcH 3HaqeHne NULL. 

EcnH 11one wc.IpszMenuName co.n;ep)KHT NULL, To Windows cqHTaeT, 

qTQ y 11pHJI0)KeHHH HeT co6cTBeHHOro MeHIO. B npoTHBH0M cnyqae .[(0Jl)KH0 

6bITb YKaJaH0 Ha3BaHHe pecypca MeHIO, B3HT0e B KaBbiqKH. 

<l>yHKU:HH GetStockObject() B03BpaIQaeT .n;ecKpnmop KHCTH, KoTOpaH 

HCl10Jlb3yeTCH .[(JIH 3aJIHBKH q>OHa 0KHa, C03.[(aHH0ro Ha 6aJe .[(aHH0ro KJiacca. B 

HarneM cnyqae npnMeHHeTCH CTaH.[(apTHM 6enM KHCTb - WHITEBRUSH. 

B none we.style cBottCTBa 0KHa 3a.D;aIOTCH KaK CS_HREDRAW B 

coqeTaHHH C cs_ VREDRA w. KoHCTaHTbl C 11peq>HKCOM cs_ onpe.n;eJieHbl B 

qiaiine WINUSER.H H MoryT o6'be.[(HHHTbCH c 110M0IQbIO onepau:ntt 

1106HTOBOro HJIH (I). KoHCTaHTbl cs_ HREDRA W n cs VREDRA W 

JKa3blBaIOT Windows, qTQ pa6oqyro o6JiaCTb 0KHa Hy)KH0 nepepHC0BbIBaTb 

BCHKHll pa3, K0r.[(a pa3Mep 0KHa H3MeHHeTCH 110 BepTHKaJIH HJIH ropH30HTaJIH. 

11ocne,n;Hne .[(Ba 110M, wcA.cbClsExtra n wc.cbWndExtra, 06b1qHo 

YCTaHaBJIHBaIOT paBHbIMH 0. Hx 11pe.[(Ha3HaqeHHe - YKa3aHHe .[(0110JIHHTeJibH0ro 

_K0JIHqecTBa 6attTOB 11aMHTH, K0T0pbie .[(0JI)KHbl 6bITb 3ape3epBHpoBaHbl 110CJie 

C03.[(aHHH KJiacca 0KHa HJIH 3K3eMl1JIHpa caMoro 0KHa. 
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3aTeM B q>YHKQmo RegisterClass nepe.l(aeTCH yKa:mTeJib Ha TOJibKO qTO 

c03.l(aHizyIO CTJJYKTYPY KJiacca oKHa. EcJIH Windows He MO)KeT 3aperncTJ)HpoBaTb 

HOBblH KJiacc (CKa)I(eM, B cnyqae HeXBaTKH IlaMJ!TH), q>YffKQHJI B03BpaIQaCT·0, 

BCJie.l(CTBHe qero BbIIlOJIHeHHe nporpaMMbl 3aBeprnaCTCH. 

b) Co3)],auue 0KHa 

PerIICTJ)aQHJI KJiacca OKHa eIQe He CBH.l(eTeJibCTByeT O C03.l(aHHH caMoro 

OKHa. OKHO C03.l(aeTcH B pe3yJibTaTe BbI30Ba q>yHKQHH CreateWindow(). B To 

BpeMH KaK KJiacc OKHa onpe.l(eJIHeT o6IQHe CBOHCTBa Bcex OKOH .l(aHHOro 

ceMeiicTBa, napaMeTJ)bI q>yHKQHH Create Window() 3a.l(aIOT onncaHHe 

KOHKpeTHOro 3K3eMilJIHpa OKHa, HanpHMep, ero pmMepbI, MeCTOilOJIO)KeHHe H 

BHeIIIHHH BH.l(. EcJIH q>yHKQHH Create Window() BbmoJIHHeTCH ycnenrno, oHa 

B03BpaIQaeT .l(eCKpHilTOp C03.l(aHHOro OKHa, B npOTHBHOM CJiyqae - NULL. 

hWnd 

<l>yHKQHJI Create Window() BbI3bIBaeTcH cJie.l(YJOIQHM o6pmoM: 

Create Window( ProgName, Title, WS _ OVERLAPPED WINDOW! 

WS_HSCROLLIWS_ VSCROLL, 0, 0, CW_USEDEFAULT, 

CW_USEDEFAULT, NULL, NULL, hlnst, NULL); 

IlepBbIH napaMeTP, ProgName, co.l(ep)KHT Ha3BaHHe KJiacca OKHa, qbn 

CBOHCTBa HaCJie.l(yeT HOBOe OKHO. 3To MO)KeT 6bITb KJiacc, 3aperHCTJ)HpoBaH-

HbIH qiyHKQHeii RegisterClass, HJIH O.l(HH H3 cTaH.l(apTHbIX OKOHHbIX KJiaccoB, 

HanpHMep, KJiaccoB '.JJieMeHTOB ynpasJieHHH: BUTTON, SCROLLBAR, EDIT. 

3a HHM YKa3hIBaCTCH co.l(ep)I(HMoe crpoKH 3aroJioBKa oKHa - Title. TpCTHH napaMCTp 

3a.l(aCT CTHJib oKHa - WS _ OVERLAPPEDWINDOW. 3TO CTillI,!l;apIBbIH cTHJib 

Windows, onpe.l(eJIHIOIQHH 06b1qHoe Macrnrn6npyeMoe OKHo co cTpoKoH 

3aroJIOBKa, CHCTeMHblM MeHIO, KHOilKaMII cBepTbIBaHHH, pa3BepTbIBaHHH H 

3aKpbITHJI, a TaK)Ke C paMKOH. 

CJie.l(yIOIQHe IIIeCTb napaMeTJ)OB (CW_ USEDEFAULT HJIH NULL) 

onpe.l(eJIHIOT KOOp.l(HHaTbl HaqaJibHOH TOqKH OKHa, ero pa3MepbI, a TaK)Ke 
'I 

.l(eCKpHnTOpbI pO.l(HTeJibCKOrO OKHa II MeHIO. BceM '.JTHM napaMeTJ)aM B HaIIIeM I 
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, npHMepe npHCBOeHbl 3HaqeHHH no yMOJiqaHHIO. ,D;eCHTblH napaMeTJ), hinst, 

CO.l(ep)KHT .l(eCKpHilTOp 3K3eMnJIHpa npHJIO)KeHHH. TaK KaK OKHY He nepe.l(aIOTCH 

HHKaKHe .l(OilOJIHHTeJibHbie 3HaqeHHJI, TO nocJie.l(HHH napaMeT}) paBeH NULL. 

c) OTo6pa~euue II o6HOBJICHHe 0KHa 

)];JIH orn6pa)KeHHH OKHa Ha 3KpaHe npe.l(Ha3HaqeHa q>yHKQHH 

ShowWindow(hWnd, nCmdShow). B 3TOH q>yHKQIIH .l(ecKpnmop OKHa hwnd 

J)Ke co3.l(aH qiyHKQneif CreateWindow(), a napaMCTp nCmdShow ycrnHaBJinBaeT 

pe)KHM HaqaJibHOro OT06pa)KeHHH OKHa npHJIO)KeHHH. TaK, HanpHMep, 3a.l(aHHe 

KOHCTaHTbI SW _SHOWMINNOACTIVE B q>yHKQHH Show Window npnBe.l(eT K 

OT06pa)KeHHIO OKHa B BH.l(e 3HaqKa Ha naHeJIH 3a.l(aq, a KOHCTaHTa 

SW_SHOWMAXIMIZED BbIIlOJIHHeT pmBepTbIBaHHe OKHa npHJIO)KeHHJI Ha 

Beeb 3KpaH. Pe)KHM orn6pa)KeHHH SW_ SHOWMINIMIZED aHanornqeH 

SW _SHOWMINNOACTIVE 3a ncKJIJOqeHHeM Toro, qrn OKHO ocrneTcH 

aKTHBHbIM (HMeeT q>OKyc). 

IlocJie.l(HHH 3Tall BbIBe.l(eHHH OKHa Ha 3KpaH peanH3yeT q>yHKQHH 

UpdateWindow(hWnd). BbI30B q>yuKQHH ShowWindow() c ycrnHOBJieHHbIM 

napaMeTJ)OM SW _SHOWNORMAL npHBO.l(HT K 3aJIHBKe q>OHa OKHa Bb16paHHoii 

KHCTbIO, a q>yHKQHH UpdateWindow() reHepnpyeT coo6IQeHHe WM_PAINT, 

YKa3bIBaIOIQee Ha q>OpMIIpoBaHne CO.l(ep)KHMOro pa6oqeii o6JiaCTH OKHa. 

d) QuKJI 06pa60TK11 coo6~eu11ii 

IlocJie OT06pa)KeHHJI OKHa nporpaMMa rOTOBa K BblIIOJIHeHHIO CBOeH 

Henocpe.l(cTBeHHOH 3a.l(aqn o6pa6oTKe coo6IQeHnii. B Windows nHq>opMaQHH 

npHJIO)KeHHIO He nepe.l(aeTCH HanpHMyIO, a B BH.l(e coo6IQeHHH noMeIQaeTCH B 

oqepe.l(b. QnKJI o6pa6oTKn coo6IQeHHH B Windows-npIIJIO)KeHnH opraHH3yeTcH 

C IlOMOIQblO CJie.l(yIOIQeii KOHCTPYKQHH: 

while (GetMessage(&msg, NULL, 0, 0)) { 

• TranslateMessage( &msg); 

• DispatchMessage( &msg); } 
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~ • .___ 

<l>yHKQllil GetMessage q1naeT oqepe.[(H0e coo6IQemie m oqepe.[(H H 

3anucbrnaeT ero B CTPYKTYPY msg, a.[(pecyeMyro JKa3aTeneM &msg ( CTPYKTypa 

msg, onucaHa B pa3.[(ene 4.3.1). YcrnHOBKa Brnporo napaMeTPa B <p)'HKQHH 

GetMessage paBHbIM NULL CBH.[(eTeJibCTByeT o TOM, qTo qnTaTbCH .[(0JI)KHbI 

coo6IQeHllil, a.[(pecoBaHHbie mo6oMY OKHJ npHJio)KeHllil. ,lvJa .[(pyrnx napaMeTpa 

qiopMnpyIOT <pHJibTp coo6IQeHHH, KOTOpbIH orpaHuqnBaeT nonyqaeMbie 

coo6IQeHllil onpe,[(eJieHHblM ,[(Haila30H0M (HanpHMep, TOJibKO coo6IQeHHH MblIIIH). 

Ecnn 3TH napaMeTPbI paBHbl ttyJIIO, KaK B HallieM cnyqae, TO npHHHMaIOTCH 

JII06ble coo6IQeHllil, a.[(pecoBaHHbie ,[(aHHOMY npHJIO)KeHHIO. 

l1ocJie 3anycKa QHKJia TOJibKO 0,[(HO coo6IQeHHe M0)KeT OCTaHOBHTb ero 

BbIIl0JIHeHne. KaK TOJibKO B QHKJI nepe.[(aeTcH coo6IQeHHe WM_ QUIT, 

q>YHKQHH GetMessage() B03BpaIQaeT 3HaqeHne FALSE, B pe3yJibTaTe qero QHKJI 

3aBepmaeTcH, BbIIlOJIHHIOTCH 3aKJiroquTeJibHbie onepaQnn ipyHKQnn winMain() 

n pa6orn npnno)KeHIIH npeKpaIQaeTCH. 

<l>yHKQllil TranslateMessage. Coo6IQeHHH o Ha)KaTnn BnpryanbHbIX 

KJiaBHIII MOryT 6bITb npeo6pa30BaHbl B CHMBOJibHbie coo6IQeHHH C IlOMOIQblO 

q>yHKQHH TranslateMessage(), KornpM <popMnpyeT coo6IQeHne WM_CHAR H3 

napbI WM_KEYDOWN/WM_KEYUP. 3m <pYHKQHH Heo6xo,[(nMa TOJibKO TeM 

npHJIO)KeHHHM, KOTOpbie o6pa6aTbIBaIOT BB0,[( ,[(aHHbIX c KJiaBHaTJPbl. Ba)KJIOCTb 

<pyHKQHH 3aJ(JIIOqaeTCH B TOM, qTo 0Ha Il03BOJIHeT IlOJib30BaTeJIHM BbI6HpaTb 

KOMaH,[(bl MeHIO nyTeM Ha)l(aTllil KJiaBHIII, a He T0JibKO IQemKaMH MbIIIIH. 

<l>yHKQllil DispatchMessage. <l>yHKQllil DispatchMessage() HanpaBJIHeT 

nonyqeHHOe coo6IQeHHe COOTBeTCTBJIOIQeH OKOHHOH npoQe,[(Jpe, aBTOMaTnqecKH 

onpe.[(eJIHH oKH0, KOTOPOMY a.[(pecoBaHo coo6IQeHHe. 

3.10.2. OKouuaH npoqe,[(ypa 

OKOHHM npoQe.[(ypa pemcrpnpyeTCH B cncTeMe (wc.lpfuWndProc = 
WndProg() H Bbl3bIBaeTCH BCHKHH pa3, Kor,[(a Windows BbIIlOJIHHeT KaKyro-nn6o 
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onepaQHIO Ha,[( OKHOM npHJI0)KeHIIH. CrpJKTYpa npoCTOH OKOHHOH npoQe,n:ypbI 

HMeeT cJie.[(yIOIQHH BH,[(: 

LONG WINAPI WndProg(HWND h Wnd, UINT msg, WP ARAM wParam, 

LP ARAM lParam) { 

• PAINTSTRUCT ps; 

• HDC hDC; 

• switch(msg) 

{ 
> case WM _PAINT: 

II Ilepexoo no coo6UfeHU10 

hDC = BeginPaint(hWnd,&ps); 

} 

return(0); 

} 

TextOut(hDC, 100,90, "Propa6oTKa windows-npHJIO)KeHHtt", 29); 

EndPaint(h Wnd,&ps ); 

break; 

> case WM_DESTROY: 

PostQuitMessage(0); 

break; 

default: 

return (DefWindowProc(h Wnd,msg,wParam,IParam) ); 

l1epBbIM napaMerpoM 3TOH npoQe.[(ypbI WndProg() HBJIHeTCH .[(ecKp1mrnp 

0KHa h Wnd, KoTopoMy nocbmaeTcH coo6IQeHHe. l1ocKOJibKY o.r1Ha np0Qe.r1ypa 

M0)KeT o6pa6aTbIBaTb coo6IQeHllil cpa3y HeCKOJlbKHX OKOH B npHJIO)KeHHH, 3TOT 

,[(eCKpHilT0p Il03BOJIHeT onpe.[(eJIHTb, KaKOMY HMeHHO OKHY a.[(pecoBaHO 

coo6IQeHne. Brnpoii napaMerp co.r1ep)KHT H.[(eHTH<pHKarnp coo6IQeHHH. ,[(Ba 

ocTaBIIIHXCH napaMeTPa, wParam n IParam, HeCYT .r1ononHnTeJibHYIO HHq>opMa

QHIO, 3aBHCHIQYIO OT KOHKpeTHOro THna coo6IQeHHH. 

B npoQe.[(ype WndProg() onpe.r1enHIOTCH .[(Be JI0KaJibHble nepeMeHHbie: 

hDC, co.r1ep)KaJQM .[(eCKpHnTop K0HTeKcTa ycTPoiicrna (3KpaHa) n ps, 

3a.[(aIOIQM CTPYKTYPY PAINTSTRUCT. 3m cTpyKTypa Heo6xo.[(HMa .[(JIH 
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xpaHemrn ttHq>OpMarvm:, orn6pmKaeMoiI B pa6oqeu o6JiaCTil 0KHa. O6pa6oTKa 

CaMilX coo6rn;eHHH ocyrn;ecrnmi:eTCSI c Il0M0lli;blO CTaH)'.(apTHOH K0HCTpYKQHII 

switch(), K0TOpaSI M0:lKeT 6hITb )'.(0B0JibH0 6oJiblllOH (pa:JMep ee 3aBilCHr OT 

qucJia o6pa6aThIBaeMblX coo6rn;eHHH B OKOHHOH npoQe)'.(ype ). 

B Windows cyI.QecrnyeT 6oJiee )'.(ByxcoT pa3JIHqHbIX coo6rn;eHuii, K0TOph1e 

M0l)'T Il0CbI.JiaTbCSI 0KHaM. Bee 0HH HMeIOT npeq>HKC WM-' HanpHMep, 

WM_CREATE, WM_SIZE, WM_PAINT. 

B paccMarpuBaeMoM npuMepe B OKOHHOH npoQe)'.(ype WndProg() 

o6pa6aThIBaIOTCSI T0JihK0 )'.(Ba coo6rn;eHHSI WM_PAINT u WM_DESTROY. 

Coo6rn;eHue WM _PAINT nocbmaercSI 0KHY npHJio:lKeHHSI, Koma ero qacTu 

tty)K)'.(aIOTCSI B nepepucoBKe. 3To coo6rn;eHue TaK:lKe nochmaercSI, K0r)'.(a )'.(pyroe 

npttJI0:lKeHHe HJIH )'.(HaJI0roBoe 0KH0 M0:lKeT 0TKpbITb CB0e 0KH0 Il0Bepx 0KHa 3T0ro 

npttJI0)KeHHSI, qTO )'.(eJiaeT 3aKpblryIO o6JiaCTb 0KHa HeKoppeKTHOH, Hy)K.[(aIOlli;eHCSI 

B nepepucoBKe. Tor)'.(a Windows qochmaeT npttJio:lKeHHIO coo6rn;eHue 

WM_PAINT c Koop)'.(ttHaTaMH 3TOH o6JiacTH u <pyttKQHIO UpdateWindow(), 

K0TOpaSI o6HoBJISieT 3TY o6JiaCTb. Coo6rn;eHtte WM _PAINT nocbmaeTcSI TaK:lKe 

npu Bhl30Be q>YffKQHH InvalidateRect() HJIH InvalidateRgn(), K0r)'.(a npoucxo)'.(HT 

tt3MeHeHtte pa3MepoB 0KHa, u npu BbI30Be <pyHKQHH ScrollWindow(). 

ITpu o6pa6oTKe coo6I.QeHHSI WM_ PAINT npuJio:lKeHue Bbl3bIBaeT 

q>YHKQHIO BeginPaint, K0TopaSI no)'.(roTaBJittBaeT yKa:JaHHoe 0KHo K onepaQHH 

p11coBaHHSI, 3anoJIHSieT CTPYKTYPY PAINTSTRUCT )'.(aHHbIMH 06 o6HOBJISieMoii 

o6JiaCTH H B03BpaI.QaeT )'.(eCKpHilT0p K0HTeKCTa ycTpOHCTBa, CBSI3aHHoro C 3THM 

0KH0M. ITocJie BCex Heo6XO)'.(HMhlX onepaQHH pttC0BaHHSI npHJI0:lKeHIIe 

Bbl3bIBaeT q>YHKQHIO EndPaint )'.(JISI HH<popMupoBaHHSI Windows o TOM, qrn 

npHJI0:lKeHHe 3aKoHqHJI0 o6pa6oTKy H HMeIOlli;HHCSI K0HTeKCT ycTpoiicrna 

M0:lKH0 y)'.(aJIIITh. BbI30B <pyHKQillI invalidateRect() 3aCTaBJISieT Windows 

Il0MeTHTb YKa'.laHHYIO o6JiaCTb 0KHa KaK He)'.(eHCTBHTeJibHYIO u creHepupoBaTb 

)'.(JISI Hee coo6rn;eHue WM PAINT. 
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B HarneM npuMepe ( qiaiiJI swa.cpp) nocJie BhI30Ba <pyHKQHil BeginPaint, c 

HCil0Jib30BaHHeM q>YHKQilH TextOut(), BbIIl0JIHSieTCSI BblB0)'.( TeKCTOBOH CTp0KH 

B pa6oqYIO o6JiaCTb 0KHa rrpHJI0:lKeHHSI. CrpyKTypa 3TOH <pyHKQHH HMeeT 

cJie)'.(YlQllJ;HH Btt)'.(: 

TextOut (HDC hDC, int nXStart, int n YStart, LPCTSTR lpString, int cbString); 

r)'.(e hDC - tt)'.(eHTttq>HKaTOp K0HTeKCTa ycrpoiicrna; int nXStart u int n YStart -

K00p)'.(HHaTbl HaqaJia CTp0KH, lpString - YKa3aTeJib Ha CTpoKy, K0T0paSI 6y)'.(eT 

BbIBe)'.(eHa; int cbString - K0Jiuqecrno CHMB0JI0B B BbIBO)'.(HMOH cTpoKe. 3aTeM 

Bhl3bIBaeTCSI <pyHKQHSI EndPaint, KornpaSI CTaBHT Windows B H3BecTH0CTh, qrn 

npHJI0:lKeHHe 3aK0HqHJI0 o6pa6oTKy. 

Kor)'.(a rroJih30BaTeJih Bh16upaeT B cttcTeMH0M MeHIO K0MaH)'.(Y Close ttJIH 

HmKHMaeT KH0ITKY 3aKpbITHSI oKHa, Windows rrocbI.JiaeT rrpHJio:lKeHHIO coo6rn;eHue 

WM_DESTROY. B oTBeT Ha no rrpuJio:lKeHue 3aBeprnaeT CB0IO pa6ory, 

Bbl3blBaSI <pyHKQHIO PostQuitMessage(), K0TOpaSI HanpaBJISieT B oqepe)'.(b 

coo6rn;eHHH npttJI0:lKeHHSI coo6rn;eHtte WM_ QUIT, BCJie)'.(CTBIIe qero QHKJI 

o6pa6oTKH 3aiieprnaeTcSI. 

<l>yHKQHSI DefWindowProc() 06b1qHo Bhl3bIBaeTcSI B 6JioKe default 

orrepaTopa switch. OHa B03Bparn;aeT Bee Hepacn03HaHHhie HJIH Heo6pa6oraHHbre 

coo6rn;eHHSI o6paTHO CHCTeMe, rapaHTttpySI TaKHM o6pa30M, qTo Bee 

II0CbI.JiaeMbie rrpHJI0:lKeHHIO coo6rn;eHHSI 6y)'.(yT KoppeKTH0 o6pa6oTaHbl. 

B cucTeMe Windows orrpe)'.(eJieHbI rroHSITHSI oec1<punmop 01<Ha - h Wnd 

(handle window), oec1<punmop 1<0Hme1<cma ycmpoucmea - hDC (handle device 

context) u oecKpunmop 06oe1<ma (handle object). C rroM0I.QbIO hWnd 3JieMeHTaM 

0KHa rrepe)'.(aIOTCSI coo6rn;eHUSI H )'.(aHHbie, a C II0M0lli;blO hDC rrp0H3B0)'.(SITCSI 

rpaqiuqecKHe onepaQHH C C0)'.(ep:lKHMbIM CaMoro 061,eKTa. 

KoHTeKcT ycTpOHCTBa - 3TO CTpyKTypa, K0T0paSI onpe)'.(eJISieT Ha6op 

rpaqi11qecKHX 061,eKTOB, HX CBOHCTB H cnoco6oB B03)'.(ettcTBHSI Ha 061,eKT. 

rpaqi11qecKHe 061,eKTbl BKJIIOqaIOT nepo (pen) )'.(JISI JllIHHH, KHCTb (brush) )'.(JISI 
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3anonHeHirn rpaq>Il'IeCKOro . 061,eKTa, 6UTOB)'IO nJIOCKOCTb (bitmap) p;m! 

KonupoBamrn unu npOKp)"IHBamrn qacTeii 3KpaHa, nanu-rpy (palette) p;m1 

onpe,ll;enemrn Ha6opa ,l];oczynHbIX U.BeTOB, pemoH (region) AnH yceqeHHH 

o6nacTeii u Apymx Aeiicrnuii. 

K ,l];ecKpunrnpaM 061,eKTa (OBJ) OTHOCHTCH nepbH cucTeMbI pucoBaHHH 

(Pen - U.BeT nepa, TOJIIIJ.UHa H THn nUHHH), KUCTb, 3anonHHIOIIJ.aH o6nacTb 

(Brush - U.BeT KHCTU, CTHnb u Bll)]; ma6noHa 3anonHeHHH) u T. A- 3TO 

He3aBHCHMbIH o6oeKT, u OH MO)KeT cyIIJ.eCTBOBaTb OT)];enbHO OT hWnd u hDC 

(3TH )Ke pa6oTaIOT TOnbKO B nape). ,l(.rrn ocyIIJ.ecrnneHHH KaKux-nu6o onepau.uii 

Heo6XO)];UMO 3a-rpe6oBaTb Tpe6yeMbIH ,ll;eCKpunrnp. HanpHMep, ,ll;nH pucoBaHHH 

rpaqmqecKnx o6oeKToB HaM no-rpe6yeTcH AeCKpHnTop hDC. Ilo oKoHqaHuu 

pa60Tbl C HUM Mbl o6H3aHbl BepHyTb ero CHCTeMe, HHaqe no UCTeqeHHU 

BpeMeHu Windows npeKpaTHT BCe onepau.uH pucoBaHHH u npocrn 3aBHCHeT. 

O6IIJ.HM npuHu.un pa60Tbl B KOHTeKCTe ycTpoiicTBa MO)KHO CBeCTU K 

cneAYIOIIJ.eMy: 

• nonyquTb qepe3 h Wnd ,l];ecKpumop KOHTeKcrn yc-rpoiicrna hDC; 

Bb16paTb B KOHTeKcTe hDC HY)KHbIH o6oeKT (pen, brush, .. ) u coxpaHHTb 

ero npe,ll;bIAYIIJ.ee COCTOHHue; 

npou3BeCTH Heo6xoAHM)'IO onepau.uIO; 

• BepHyTb crnpoe CO,ll;ep)KUMOe KOHTeKCTa B CUCTeMy Windows. 

3.11. IlpuMep pa3pa6oTKH npocrnro Windows-npuJiomeum1 

B ,l];aHHOM nyHKTe paCCMOT!)HM npuMep C03,l];aHUH npocTOH nporpaMMbl 

swa.cpp (Simple Windows Application), KOTOpaH c03)];aeT OKHO Windows u 

BbIBO)];UT B HeM TeKCTOB)'IO c-rpoey. Ha 6a3e )];aHHOro npuMepa Mbl Y3HaeM, KaK 

3TY nporpaMM)' U CBH3aHHbie C Heii q>aiinbl MO)KHO ucnonb30BaTb B Kaqecrne 

ma6noHa OKOHHOrO KJiacca, TO eCTb co6CTBeHHOro OKOHHOro KJiacca, KOTOpbIH 

MO)KHO ucnonb30BaTb nptt C03Aamrn: Apyrux npuno)KeHHii Windows. lleTKoe 

noHUMaHHe c-rpyKzypbl 3TOro npuMepa II03BOnHT C3KOHOMUTb BpeMH npu 
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C03)];aHHH HOBbIX nporpaMM B 6yAYIIJ.eM, TaK KaK paccMa-rpuBaeMbie KOMnOHeHTbl 

cocTaBnHIOT OCHOBY npaKTuqecKU nI06oro npuno)KeHUH. 

[[t:i__e_~clt Y!_ew [nsert l!rOJec:t ~d · Iools Y£<,dow. tie1P: ·. -·· 

]j'~ I~ Id '1 [ Jb. t.2 ~ I?~ C.!\:ff!o1~%'.J 'i\ls11mg0a1aa 

IL 31 :.d 

.!l 

ISAPI Extension Wizard 
~Makefile 
ii MFCActiveX Cont,oWoard 
~ MFC AppWoard (dij 
!lillMFCAppWoard (e,e) 

Ill Utwty P,oject 

i]tillJ\~~itd_~ Fildofles1 X ~-"'-'" . ~-··· , 

Re 

P,ojecti;,me: 

{swA 

LO!,Otiat 

!D:lurer\API\SWA _d 

C: Q:eate new workt~e 
r 

3 

f\a~Olm~ 
.piwru2 

C20~ 
_!J 

... _r 

Puc.6. Co3AaHue B MS Visual C++ npoeKTa SW A B cpeAe 

Win32 Application 

Co3AaAHM B MS Visual C++ HOBbiii npoeKT SW A. .ll:nH 3Toro B MS 

Visual C++ KOMaHAOii File---+ new, AaJiee B OKHe new---+ e Projects ---+Win32 

Application (pttc.6) C03,l];aeM HOBblH npoeKT C Ha3BaHHeM B TeKCTOBOM none 

Project name---+ SWA, pacnono)KeHue Kornporo 3a,l];aeM B TeKCTOBOM none 

Location ---+d: \ \User\API\. M1,1 C03AaJIH npoeKT SWA c qiaiinoM swa.dsw, 

Komp1,1ii onpe,ll;enHeT napaMe-rp1,1 HoBoii pa6oqeii o6nacTu u q>aiin swa.dsp - c 

napaMe-rpaMH HOBOro npoeKTa. 3aTeM B Projects---+Add To Projects ---+ new 

-Files---+ C++Source File A06aBMeM B Ham npoeKT HOBbIH qiaiin c uMeHeM 

swa.cpp. 

51 



B co3,n:aHHbIH qiawn swa.cpp, c yqeTOM MHq>OpMaQHH, nony•ieHHOH · n 

nyHKTaX 4.3.1. tt 4.3.2. noMelI(aeM KO,n: HaIIIeH nepBOH nporpaMMbI: 

II <<llpocmoe OKOHHOe Windows nplllloJ/CeHue» 

#include <windows.h> 

II Ilpomomun 0Ko11Hou npo!feoypbl WndProg() 

LONG WINAPI WndProg (HWND,UINT,WPARAM,LPARAM); 

II <PyHKlfWl WinMain, c Hee Ha'1u11aemc.R. 6bmon11eHue Windows nplllloJ/CeHWl I 

int WINAPI WinMain( HINSTANCE hlnstance, HINSTANCE, LPSTR, int 

nCmdShow) { 
char ProgName[] = "HcnoJib3yeTcH nptt pemcrpaQHH OKOHHoro Knacca"; 

WS _ HSCROLL/WS_ VSCROLL,0,0,CW _ USEDEFAULT, 

CW_ USEDEF AULT, NULL, NULL, hlnstance, NULL); 

II IloKQ3bl6aeM OKHO 

ShowWindow(h Wnd,nCmdShow); 

Update Window(h Wnd); 

II auKJl OJ/CU0QHWl coo6UfeHUU 

while (GetMessage(&msg,0,0,0)) { 

TranslateMessage( &msg); 

DispatchMessage( &msg); 

} 

return (msg.wParam); 
char Title[] = "Bbrno,n: TeKcTa B OKOHHOe npttJIO)I(eHtte Windows "; 

i } 

HWND h Wnd; I I Onucamenb oKHa 

MSG msg; II CmpyKmypa, cooepJ/CaUfaR onucaHue coo6UfeHuu ·· 

II CmpyKmypa ampu6ymoe KJ1acca OKHa 

WNDCLASS we; 

= ProgName; II HMR KJ1acca 0K11a 

= hlnstance; II Onucamenb 3K3eMIVUlpa npllllOJ/CeHZm 

= WndProg; II YKmamenb Ha OKOHH)'IO npo!feoypy 

= NULL; II Onucamenb KJlpcopa 

Loadlcon(hlnstance,ProgName); II Onucamenb 311a'IKa 

II Ilon.R. cmpyKmypbz: 

wc.lpszClassN ame 

wc.hlnstance 

wc.lpfn WndProc 

wc.hCursor 

wc.hlcon 

wc.lpszMenuN ame = NULL; II HMRpecypcaMemo 

II Onucamenb KUcmu onR ¢011a 0K11a 

wc.hbrBackground = (HBRUSH)GetStockObject(WHITE _ BRUSH); 

II Ha6op 6umoe, onucb1ea10Ufux cmllllb OKHa 

we.style = CS_HREDRA WI CS_ VREDRA W; 

wc.cbClsExtra = 0; II Konu'lecmeo oononHumenbHblX 6aum nocne cmpyKmypbl 

wc.cbWndExtra = 0; II ..... oonon11umenb1tb1X 6aum nocne 3K3eMnnRpa 0K11a 

II IlonbzmKa 3ape2Ucmpupoeamb OKOHHblU KJ1acc 

if (!RegisterClass (&we)) 

return f ALSE; II Yxoo 6 cny'lae 11eyoa'1U 

II C03oaeM 0K110 u 3anoMu11aeM e20 onucamenb 

h Wnd = Create Window( ProgName, Title, WS _ OVERLAPPED WINDOW 
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II==== OKoHHM npoQep;ypa ====II 

LONG WINAPI WndProg(HWND h Wnd, DINT msg, WPARAM wParam, 

LPARAM lParam) { 

PAINTSTRUCT ps; 

HOC hDC; 

switch(msg) II O6pa6omKa coo6UfeHuu (nepexoo no coo6UfeHu10) 

{ 

case WM_PAINT: 

hDC = BeginPaint(hWnd,&ps); 

II <PyHKlfWl TextOut 6b1eooum cmpoKy c 3aoa11Hou no3UlfUU 

TextOut(hDC, 100,90, "Pa3pa60TKa windows-npttJIO)I(eHttii" ,29); 

EndPaint(h Wnd,&ps ); 

break; 

case WM_DESTROY: 

II Coo6UfaeM cucmeMe, 'Imo nomoK mpe6yem 3aKpbzmu.R. 

PostQuitMessage(0); 

break; 

default: 
return (DefWindowProc(h Wnd,msg, wParam,lParam)); 

} 

return(0); 
} 
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Ilocne nonyqeHIDI IIcxo,n:Horo qiaUJia swa.cpp npttczynaeM K co3,11.amno 

ttcnomureMoro qiaUJia swa.exe. CornacHo repMttHononrn, B VisualC++ 3TOT 

npon:ecc Ha3hrnaercH nocmpoeHueM npo2pmuwb1. ,lvrn 3Toro B Memo Bb160paeM 

KOMaH,n:bl: Build-➔ Rebuild All, KOTOpble KoMnIInttp)'IOT II KOMilOH)'IOT Bee qiaiirrr,1 

npoeKTa. Pam0q0e Me:>K,Zzy KOMatt'AaMH Build II Rebuild All cocT00T B TOM, qTo 

KOMaH,11.a Rebuild All He npoBepHer ,n:azy co3,n:aHIDI IIcnon1,3yeMbIX B npoeKTe 

q>aUJIOB, a KOMilIInttpyer lI KOMilOHyeT Bee q>aUJibl npoeKTa He3aBIIC0MO OT Toro, 

Kor.n:a OHlI 61,mII C03,D.aHbl. 3aTeM 3anycKaeM C03,n:aHttyio nporpaMMY lI Ha 3KpaH 

BbIBe,D.eTCH OKHO Harnero npIInO)KeHIDI (pttc. 7) c TeKCTOBOU crpoKoii. 

BhlBOATeKCTil H OKOHHOe npHIIOllleHHe Windows [l!IIlilDl 
Pa3pa6oTKa Windows-npHno:lKeHH:11 c noHOIJ.\blO APhpyHKI\HH 

P0c.7. 0KHO Windows-np0no)KeHIDI nporpaMMbI swa.cpp 

IlpoeKTbI ,11.nH Windows, KaK npaB0Jio, BKmoqa10T 6onr,rnoe qHcno 

q>aiinoB, HO B HaIIIeM npHJIO)KeHH0 MI,I C03.D:aJilI npoeKT C nporpaMMoii, 

cocTomn:eii 03 e,n:0HcrneHHoro q>aiiJia swa.cpp. 3roro BnonHe ,n:ocraToqHo, 

qT061,1 pa3o6paTbCH C OCHOBHI,IMH 3TailaMH C03,n:aHHH IlOJIHOU:eHHOro Windows 

npHJIO)KeH0H Ha C/C++. 

3.12. Co3)].aHIIe «ma6JioHa» KJiacca OKHa )].JIH Windows API-npunomeunii 

3.12.1. CoJ)].aune «ma6noua» KJiacca OKHa 

Ha npttMepe nporpaMMbl paint.cpp (KOTOpaH C03,n:aeT OKHO H pHcyeT B 

HeM rpaqi0qecKHe 061,eKTbI) IlOKa)KeM, KaK co3,n:aHHblll B nporpaMMe swa.cpp 

OKOHHblll KJiacc MO)KHO lICilOJII,30BaTI, B KaqecTBe rna6JIOHa )].JIH Ramero 

npHJIO)KeH0H H qTo Heo6xo,n:HMO BKJIIOq0Tb B nporpaMMY paint.cpp .D:JIH 

C03,n:aHHH lI oro6pa)KeHIDI Ha 3KpaHe OKHa rpaqiHqeCKlIX 061,eKTOB. 
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I 

Do aHaJIOrHH c npe,n:bl)].yin;HM npHMepoM co3,n:a,n:IIM B MS Visual C++ 

H0B1,1ii npoeKT PAINT. ,[lrrH 3TOro B MS Visual C++ KOMaH,n:oii File-➔ new, 

,n:aJiee B OKHe new-➔ e Projects -➔Win32 Application (pIIc.6) c03,n:aeM npoeKT c 

Ha3BaH0eM Project name-➔PAINT H pacnoJIO)KeHtteM -➔d:\\User\API\. 3aTeM B 

1. Projects-Add to Projects -➔ new -➔Files-➔ C++Source File ,n:o6aBnHeM B 

11 npoeKT paint.dsw HOBblll q>aiiJI C HMeHeM paint.cpp II KOilIIpyeM B Hero 

j co,n:ep)K0Moe qiaiina swa.cpp. 

.

1

1 B OTJIHq0e OT npoeKra SW A 3TOT npoeKT, KpoMe Bhrno.n:a TeKcToBoii 

crpOKH Ha 3KpaH, .D:OJI)KeH pHCOBaTb rpaq>HqecKHe npHMlITHBbI: orpe3KH JIHHHH, 

npHMoyroJII,HHK H 3JIJilIIlC. PHCOBaHIIe rpacjmqecKHX 061>eKTOB B KOHTeKCTe 

ycrpoiicrna npOH3B0.D:HTCH B Jl02U'leCKUX KoopiJu11amax OT HaqaJia KOOp,n:0HaT 

:1 OKHa, np0 3TOM YKa3bIBaIOTCH HX CBOHCTBa: U:BeT, TOJIIn;HHa H CTIInb JI0H00. ,lvrn 
\. 

I
i 3TOro CJIY)KaT 061,eKTbl GDI: nepbH, KHCT0, IIIpHq>Tbl, pacrpOBbie mo6pa)KeHIDI, 

naJIHrpbI. KomeKCT ycrpoiicrna hDC npeo6pa3yer o6in:tte, He3aBHCHMbie OT 

ycrpoiicrna rpaq>ttqeCKHe KOMaH,n:1,1 B Ha6op KOMaH,n: KOHKpeTHoro ycrpoiicrna. 

Hanp0Mep, npII C03,n:aHHlI B HaIIIeM npIInO)KeH0lI 061,eKTa ((3JIJllIIlC» (np0 Bbl30Be 

03 GDI q>YHKD:00 Ellipse) KOHTeKCT ycrpoiicrna cHaqaJia onpe,n:eJIHer, KaKoii 

,n:paiiBep 6y.n:er BbIIlOJIHHTh 3TO ,[(eHCTBHe, 3aTeM BbI6paHHI,IU .[(paiiBep KOHTeKCTa 

ycrpoiicrna MO)KeT nepe.[(aTb BbI30B annapaTHOMY ycKopttTeJIIO ( ecnH OH ecTb B 

B0,[(eOa,[(anTepe) HJilI HapHCOBaTI, 3TOT 3JIJilIIlC no TOqKaM. 

3.12.2. CoJ.a;auue rpa<JmqecKoro 061.eKTa «JIHHHH» 

l1p0 p0coBaHHlI JllIH0H KOHTeKCT ycrpoiicrna IICilOJib3yeT 3HaqeH0e 

TeKYin:eii no30U:HH nepa GetCurrentPosition(hDC,lpPoint), r,n:e napaMerp 

lpPoint YKa3hIBaeT Ha crpyKrypy, Ky,n:a 6y.[(yr 3anttcaHhI Koop.[(HHaTbI TeKyin:eii 

Il03lIU:lIH. qT061,1 HapHCOBaTI, npHM)'IO JllIHlIIO, Ha,[(O Bb13BaTb q>yHKU:0IO 

LineTo(hDC, int X, int Y), KOTopaH pIIcyeT JIIIHHIO II3 TeKyin:eii no3IIU:0II .n:o 

1 ToqKH c Koop,n:HHaTaMII X, Y. ,lvrn II3MeHeHIDI TeKYin;eii no3HU:mr IIcnon1,3yercH 

l 
i 
! 
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q>yHKQHH MoveToEx(hDC, int x, int y, NULL), me X, Y - Koop,nnttaTbI roqK11, 

B KoropyIO rrepeMeI.QaeTcH rrepo. 

3.12.3· CoJ,naune rpa!J>nqecicoro 061,ercra «npHMoyrom,u11K» 

.[(mi pnconaHHH rrpHMoyronhHHKa BhI3bIBaIOT qiyttKQHIO Rectangle (hDC, 

int 1, int t, int . b, int h), r.ne I, t, r, b - nornqecKne Koop,nnttaThI coornercrnetttto 

nenoro nepxttero n npanoro ttm1rnero yrna npHMoyronhHHKa. 

3.12.4 CoJ,naune rpa!J>11qecr.:oro 061,ercra «3JIJ111nc» 

AJIH p1ICOBaHirn 3JIJIIIIICa IIJIII OKpy)I<HOCTII BbI3bIBaIOT <pYHKQIIIO 

Ellipse(hDC, int 1, int t, int b, int h), r,ne 1, t, r, b - nomqecKIIe Koop,n1IHaTbI · 
l 

coornercTBeHHO nenoro nepxHero II rrpanoro Hm1rnero yrna rrpHMoyronhHIIKa, B / 
t 

KOTOpbIM BIIIICbIBaeTCH 3JIJIIIIIC IIJIII 0Kpy)KH0CTb. 1 

AJIH BbIBO,[(a rpa<p1IqecKIIX ofo,eKTOB B HallieM nplIJIO)KeHIIII B <pYHKQIIIO{ 
'I 

OKOHHOM npoQe,nyphl WndProg() B crpyKrypy o6pa60TKII coo6rn:eHIIH 
( 

WM_ PAINT ,no6annHeM KO,[( co3,naH1IH rpa<p1IqecK1IX nplIMIITIIBOB B KOHTeKCTe j 

ycrpoii:crna hDC: 

switch(msg) II 06pa6omKa coo6uJe11uu (nepexoiJ no coo6Ufe11wo) 

case WM PAINT: 

hDC = BeginPaint(h Wnd,&ps ); 

II ebzeoiJ cUMeollbHOU cmpoKu c meKyUfeu UJlU c 3aiJa1111ou no3u4uu 

TextOut(hDC, 100 ,90, "Pa3pa6oTKa windows-np1IJIO)Kett1Iii: 11 ,29); 

c IT0M0IQbIO API-<pyHKQIItt" ,51 ); 

llco3iJa11ue J1u11uu c 3aiJa1111ou no3u4uu 

• MoveToEx(hDC, 10, 10, NULL); 

,. LineTo(hDC, 600,400); 

it MoveToEx(hDC, 300, 10,NULL); 

• LineTo(hDC, 50, 300); 

I I c03iJa11ue np51.Moy20J1bHUKa 

• Rectangle(hDC, 200,500,500,400); 

I I c03iJa11ue 3Jlllunca 

,. Ellipse(hDC, 550, 500, 650, 400); 
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EndPaint(h Wnd,&ps ); 

break; 

iJM:J'iJ"i."D~~ 

Pa3pa6oTKa Windows-npW1o>KeH1.u1 

t= ~ 
C .I 

P1Ic.8. OKHO Windows-rrplIJIO)KeHIIH npoeKTa nporpaMMbI PAINT 

"' 

V 

ITocne nonyqeHIIH Ko,na 1Icxo,nttoro <paii:na paint.cpp MhI co3,naeM 

1IcnoJIHHeMbIM <paii:n paint.exe. AlIH 3Toro n MeHIO BhI61IpaeM K0MaH,[(hI Build 

- Rebuild All, K0T0pbie KOMITIIJIIIPYIOT II KOMIT0HYIOT nee <pattJihI npoeKTa. 

3aTeM 3anycKaeM Harny nporpaMMy, II Ha 3KpaH BbIBe,neTCH 0KH0 C03,[(aHH0ro 

np1IJIO)KeH1IH (p1Ic.8). 

ITplI co3,naH1III Windows-nplIJIO)KeHHH PAINT MhI IICIT0Jih30BaJIII KO,[( 

nporpaMMbI swa.cpp, B K0T0pOM II3MeHIIJIII co,nep)KIIM0e T0JibK0 OKOHHOM 

npoQe,[(yphI WndProg(), a crpyKrypy OK0HH0ro KJiacca MhI ocTaBIIJIII 6e3 

II3MeHeHIIH. Cne,[(oBaTeJibH0, Mbl IICil0Jib30BaJIII C03,[(aHHhlH B nporpaMMe 

swa.cpp oKoHHbIH KJiacc B Kaqecrne «rna6notta» ,[(JIH Harnero np1IJIO)KeH1IH. 

ITo3T0MY 3T0T OKOHHbIH KJiacc M0)KH0 coxpaHIITb 0T,[(eJibHO B 61I6JIIIOTeqHoM 

<pai1ne, qro Il03B0JIIIT IICil0Jib30BaTb ero B ,npyrlix pa3JIIIqHbIX nporpaMMax 

Windows-rrplIJIO)KeHIIM. 3ro cyI.QecTBeHHO C3KOH0MIIT npeMH nplI c03,naH1III 

HOBhlX nporpaMM Windows-rrp1IJIO)KeH1Iii:. 
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3.12.5. C0Jt1,anue 6u6nnoTe'-lnoro cJ>aiina t:J.JIH uamero oKonuoro KJiacca 

COJ,LlaHHhlll B rrymcre 3.11 0KOHHhlll KJiacc M0)KH0 coxpaHIITh B BII,L(e 

6II6JIIIOTeqHoro cpattJia II IICI10Jlh30BaTb rrpII pa3pa60TKe pa3JIIIqHhIX Windows

npIIJIO)KeHIIll. ,[(ml :noro C03.L(a.L(IIM ,[(Ba cpaiina: JaroJIOBoqHhitt cpaiin win.h II 

CII-cpattJI win.cpp, B K0TOphIX 6y.L(eT C0,Llep)KaTbC.H CTpyKrypa Harnero 0K0HH0ro 

Knacca. 

OnucaHue paW1a win.h: 

#include <windows.h> II Iloo1a11ol/aeM 6u6J1uomeK)' onucamm pyHKlJUU API 

• class WinC!ass II o6o5l8.1lReM Kllacc oKHa WinC/ass 

{ 

public: 

• WinC!ass(LPCTSTR windowName, HINSTANCE hlnst, int cmdShow, 

LRESULT (WINAPI *pWndProc) (HWND,UINT, WPARAM, LPARAM), 

LPCTSTR menuName = NULL,int x = CW_ USEDEF AULT, int y = 0, 

int width= CW_ USEDEFAULT, int height= 0, UINT classStyle = 

CS_ HREDRA W I CS_ VREDRA W, DWORD windowStyle = 
WS_OVERLAPPEDWINDOW, HWND hParent = NULL); 

HWND GetHWnd() { 

return h Wnd; 

} 

protected: 

II o6o5l8JlReM nepe.MeHHy10 oecKpunmopa KoHmeKcma ycmpoucmBa hwnd 

• HWNDhWnd; 

II o6oRBJIReM nepeMe1my10 muna: WNDCLASS we 0JIR pezucmpalJUU KJ1acca 

• WNDCLASSEX we; 

}; 

OnucaHue {jJaWla win.cpp: 

#include "win.h" II IJ00KJ110l/ae.M 3azoJ1080l/HblU {jJaWl "win.h" 

WinC!ass::WinC!ass (LPCTSTR windowName, HINSTANCE hlnstance, int 

cmdShow, LRESULT(WINAPI*WndProg)(HWND,UINT,WPARAM,LPARAM), 

LPCTSTR menuName, int x, int y, int width, int height,UINT classStyle, 

DWORD windowStyle, HWND hParent) 
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{ 

char ProgName[] 

char Title[] 

wc.lpszClassName 

wc.hlnstance 

wc.lpfn WndProc 

wc.hCursor 

wc.hlcon 

wc.lpszMenuName 

wc.hbrBackground 

wc.cbSize 

we.style 

we.style 

wc.cbClsExtra 

= 11 IICI10Jlh3yeTC.H npII perIICTpaJ~IIII OKOHHOro KJiacca"; 

= "BhIBO.LI TeKcTa B oK0HHoe npuJio)KeHue Windows "; 

ProgName; 

hlnstance; 

WndProg; 
LoadCursor(NULL, IDC _ ARROW); 

= Loadlcon(NULL, IDI_APPLICATION); 

menuName; 
(HBRUSH)GetStockObject(WHITE _ BRUSH); 

= sizeof(wc); 

= classStyle; 
= cs_ HREDRA w I cs_ VREDRA W; 

= O; 

wc.cbWndExtra = 0; 
' wc.hiconSm = Loadlcon(hinstance,ProgName); 

if (!RegisterClassEx( &we)) 

{ 

} 

char msg[l00] = "Cannot register class:"; 

strcat(msg, ProgName); 

MessageBox(NULL, msg, "Error", MB_ OK); 

return; 

h Wnd= CreateWindow(ProgName,windowName,WS _ OVERLAPPEDWINDOWI 

WS_HSCROLL/WS _ VSCROLL,x,y,CW _ USEDEFAUL T,CW _ USEDEFAULT, 

hParent, (HMENU)NULL, hlnstance, NULL); 

} 

if (!hWnd) { 
char text[lO0] = "Cannot create window:"; 

strcat(text, windowName); 
MessageBox(NULL, text, "Error", MB_ OK); 

return; 

} 

ShowWindow(h Wnd, cmdShow); 
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Terrepb HaM OCTaJIOCI, B <paiine paint.cpp y.z:laJIHTb KO.LI nporpaMMbl, 

OIIHCblBaIOIQHH CTpyKTypy OKHa, IIO,LIKJIIOqHTI, 6tt6JIHOTeqHblH OKOHHbIH <paiin 

win.h H nepenttcaTb cTpyKrypy <pyHKQHH main(): 
#include <windows.h> 

#include "win.h" 

LONG WINAPI WndProg (HWND,UINT,WPARAM,LPARAM); 

int WINAPI WinMain(HINSTANCE hlnstance, HINSTANCE hPrevlnstance, 

LPSTR lpCmdLine, int nCmdShow) 

{ 

MSGmsg; 
• Win Class main Wnd('TpacpttKa", hlnstance, nCmdShow, WndProg, NULL, 

10, IO, 400,300); 

} 

while (GetMessage(&msg, NULL, 0, 0)) 

{ 

TranslateMessage( &msg); 

DispatchMessage( &msg); 

} 

return msg.wParam; 

I I==== OKOHHilll np0Qe.z:1ypa ====I I 

LONG WINAPI WndProg(HWND h Wnd, UINT msg, WPARAM wParam, 

LPARAM lParam) { 

PAINTSTRUCT ps; 

HDC hDC; 

switch(msg) 

{ 

case WM _PAINT: 

hDC = BeginPaint(h Wnd,&ps ); 

II ebl600 meKcma c 3aoa1111ou no3UlfUU 

TextOut(hDC, I 00,90," Pa.3pa6oTKa Windows-npttJIO)Kettm1" ,28); 

II co3oa11ue flUHUU c 3aoa1111ou no3UlfUU 

MoveToEx(hDC, IO, 10, NULL); LineTo(hDC, 600,400); 

MoveToEx(hDC, 300, 10,NULL); LineTo(hDC, 50,300); 
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} 

} 

II co3oa11ue npR.Moy20J1bHUKa 

Rectangle(hDC, 200,500,500,400); 

I I co3oa11ue 3Jlflunca 

Ellipse(hDC, 550, 500, 650, 400); 

EndPaint(h Wnd,&ps ); 

break; 

case WM DESTROY: 

PostQuitMessage(0); 

break; 

default: 

return (DefWindowProc(h Wnd,msg,wParam,lParam)); 

return(0); 

3.13. Kol\mouenTLI rpa<pn'lecKnx JJieMeHTOB e Win API-npnJio-Keunn 

3.13.1. Co1.z:1aune rpa<lmqecKnx o6'heKToe no Koop.z:1nuaTaM, eeo.z:1nMLIM 

C UOMO~hlO MbIWH 

B cpe.r1e Visual C++ MbI ttayqHMCH pa.3pa6aTnrnaTn nporpaMMbI Windows

npttJIO)KeHHii, co.r1ep)KaIQHe OCHOBHbJe THnbI OKOH (po,LIHTeJibCKHe, .z:1oqepHHe, 

,LIHaJIOroBbie), pa.3JIJiqHI,Je KOMnOHeHTI,I pecypCOB (Memo, nmcrorpaMMbI, KypCOpbI, 

KJiaBHIIIH H T. n.), peaJIH3YJOUUie onepaQHH no BbIBO.z:IY TeKCTa H rpacpHqecKHX 

JJieMeHTOB c noM0IQbIO q>yttKQHii GDI. B JTOM pa1.r1ene pa16epeM ocH0BHnie 

np0Qe.z:1yp1,1 H Mem.z:11,1 co1.z:1attHH Windows-npHJIO)KeHHii c o6pa6oTKoii 

coo6IQeHHH OT MblllIH. 

06pa6om«a coo6U{enuii om «nono« Mbttuu 

qT061,1 C03,LlaTb rpacpHqecKHH o6'I>eKT no KOOp,LIHHaTaM, BBO,LIHMbIM C 

noMOIQI,IO MbIIIIH, He06XO,LIHMO HanHcaTb cneQHaJibHbIH nporpaMMHbIH KO.LI, 

o6pa6aThlBaIOIQHH nocrynaIOIQHe coo6IQeHHH OT MblllIH. ECJIH KHOnKa MblllIH 

Ha:»CUMaemc5l HJIH omnycKaemcR BHYTPH KJIHeHTCKOH o6naCTH OKHa, TO 
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q>yHKU:HH OKOHHOH npm:.1;e.eypbI nonyqaer coo6ru:eHH}l: WM_LBUTIONDOWN 

mrn WM_LBUTTONUP. Ecnn )Ke MbIIIIb nepeMeru:aercH, TO OKOHHaH npou:e.eypa 

nonyqaeT coo6ru:eHne WM_ MOUSEMOVE. 

B HaIIIeM npnJio)KeHnn MOUSE npn Ha)KaTnn Ha neByIO KJiaBnIIIy MbIIIIH 

OKOHHaH npou:e~ypa nonyqaeT coo6ru:eHne 

case WM_LBUTTONDOWN: 

• strcpy(Text,"Ha,Karn: neBaH KJiaBnIIIa"); 

• InvalidateRect(); 

me B nporpaMMHOM KO~e no ero o6pa6oTKe npn UOMOIQH q>yHKU:HH strcpy() B 

nepeMeHffYIO Text Tnna string KonnpyeTcH KOHCTaHTHaH cTpoKa "Ha,KaTa neBaH 

KJiaBHIIIa", KOTOpaH 3aTeM BbIBO~HTCH Ha 3KpaH npn o6pa60TKe coo6ru:eHH}l 

WM PAINT: 

case WM PAINT: 

{ 

PAINTSTRUCT ps; 

HDC hDC; 

hDC = BeginPaint(hWnd,&ps); 

i+ TextOut (hDC,300,500,Text,23); 

EndPaint(h Wnd,&ps ); 

} 

<l>yHKU:ll}l InvalidateRect(), BbI3bIBaH q>yHKU:HIO Update Window(h Wnd), 

nepepnCOBbIBaeT co~ep)KHMOe KJineHTCKOH o6naCTH ~JI}l BI,IB0~a coo6ru:eHnH OT 

KHOTIKH. Htt)Ke npnBe~eH KO~ OKOHHOH npou:e~ypbl nporpaMMbl mouse.cpp no 

o6pa6oTKe coo6ru:eHHH OT KH0TIOK MbIIIIH: 

LONG WINAPI WndProg(HWND h Wnd, DINT msg, WPARAM wParam, 

LPARAM IParam) 

PAINTSTRUCT ps; 

HDC hDC; 

switch(msg) { 

case WM PAINT: 

{ 
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hDC = BeginPaint(hWnd,&ps); 

• TextOut (hDC,300,500,Text,23); 

EndPaint(h Wnd,&ps ); return 0; 

} 

> case WM LBUTTONDOWN: 

{ 

• strcpy(Text,"Ha)Karn: neBaH KJiaBnIIIa "); 

• InvalidateRect(hWnd,0,TRUE); return 0; 

} 

> case WM RBUTTONDOWN: 

{ 

• strcpy(Text,"Ha)Karn: npaBaH KJiaBnIIIa"); 

• InvalidateRect(hWnd,0,TRUE); return 0; 

} 

3.13.2. Co3.r.auue 3Jl8CTUqHblX rpa<J>uqec1mx 061.eKTOB C IlOMOr._blO MhlIDH 

ITpn C03~8.HHH )JiaCTHqHI,JX rpaqmqecKHX 061,eKTOB C IlOM0IQbIO Mbllllll 

Heo6xo~nMO nocne nonyqeHnH coo6ru:eHnH WM_MOUSEMOVE cTepeTb 

npe~IIIeCTBYIQru:ee H306pa)KeHne 061,eKTa, a 3aTeM, IlOJiyqHB HOBbie Koop~nHaTbl 

II03HU:Hll MbIIIIH, nepepncoBaTb ero H3o6pa)KeHne, HCilOJib3YH ~JI}l )Toro 

nonyqeHHbie K0Op~1rnaTbl. 

,[(ml CTttpaHH}l TeKyru:ero H3o6pa)KeHH}l o6oeKTa B KOHTeKcTe ycTpOHCTBa 

yCTaHaBJinBaercH pe)KttM pncoBaHH}l R2_NOTXORPEN. B 3TOM pe)KttMe 

IIOBTOpHblH BI,130B qiyma.1;nn BblBO~a o6oeKTa npttBO~HT K BOCCTaHOBJieHHIO 

COCTOHHH}l KJIHeHTCKOH o6nacTH 0KHa, K0TOpoe 6blJIO nepe~ nepBbIM ero BI,IBO~OM. 

qTOfibI pncyeMbie o6oeKTbl 61,mn npmpaqHI,IMH (T. e. He 3aKpaIIIeHHblMH), 

B Haqane nporpaMMbI npn o6pa6oTKe coo6ru:eHH}l WM_ CREATE B KOHTeKcTe 

ycTpOHCTBa e1,16npaeTCH nycTaH KHCTb (HOLLOW _BRUSH). 

B npHJio)KeHnn ELASTICRECT ~ cm~aHH}l 3JiacTnqHI,IX rpaqinqecKHX 

o6oeKTOB BbI6npaercH ~eCKpHIIT0p o6oeKTa ~HCTIJie}l _hDC co cneu:nqinKaTOpOM 

63 



static. I1pHJIO)KeHHe Il0Jiyqaer 1-pe6yeMI>IH K0HTeKCT yc1-poiicrna npH IlOMOIIIH 

4JYHKQHH GetDC B 6JioKe o6pa6oTKH coo6IIIeHIDI WM_ CREATE, a ocBo6mK)],aeT 

ero c noMo~ro qiyttKQHH ReleaseDC B 6noKe o6pa6oTKH coo6IIIeHIDI 

WM DESTROY: 

case WM_ CREATE: 

• hDC = GetDC(h Wnd); 

case WM DESTROY: 

• ReleaseDC(h Wnd, hDC); 

3To Il03B0mreT o6HOBJIHTl> KJIHeHTCKYIO o6JiaCTl> HenocpeJJ;CTBeHH0 B 0TBeT Ha 

IlOJII,3QBaTeJII,CKHH BBQ)], HHqJOpMaQHH C Il0M0IIIl>IO Ml>IIIIH, He npu6e2aR K 

MexaHU3MaM, 2eHepupy10UfUM coo6UfeHue WM_PAINT. 

CrnTH'IeCKHH KJiacc naMHTH )],JIH nepeMeHHOH hDC 3)],ecI> Heo6xo)],HM 

Il0TOMY, qTQ Tpe6yeTCH coxpaHHTI, 3HaqeHHe a1-pn6yrn «TeKyIIIaH Il03HQHH 

nepa», ncnon1,3yeMoro H MO)],HqJHQupyeMoro qiyHKQHeii LineTo, Me)K)],y )],BYMH 

nocne)],OBaTeJII>HI>IMH BI>I30BaMH qiyHKQHH WndProg. 

ITpoQecc C03)],aHHH 3JiaCTHqHI,IX npHMoyroJII>HHKOB HaquHaeTCH C 

Ha)KaTHH JieBOH KHOilKH Ml>IIIIH. ITporpaMMa o6pa60TKH coo6IIIeHHH 

WM_LBUTTONDOWN ycrnHaBJIHBaeT qinar cJie)KeHHH 3a Ml>IIIII>IO bTracking 

B 3HaqeHue TRUE u Haqan1,Hy10 no3HQHIO nepa xi = x2 = LOWORD(lParam), 

yl = y2 = HIWORD(lParam). JJ:nH Toro qrn61,1 npHMoyroJII>HHKH pnc0Banuc1, 

pa3JIHqHI>IM QBeTOM, 3a)],aeM QBeT nepa HPEN hPen =CreatePen (PS_SOLID, 

3,color), r)],e long color = RGB(red,green,blue), a QBeToByIO raMMY BI>I6npaeM 

cnyqaiiHI>IM o6pa30M - BYTE red= rand()%256; BYTE green= rand()%256; 

BYTE blue= rand()%256. I1pu o6pa6oTKe coo6IIIeHHH WM MOUSEMOVE 

nporpaMMa pucyeT npHMoyroJII>HHK Rectangle(hDC, xi, yl, x2, y2), ncnon1,3yH 

nonyqaeMI>re TeKyIIIne no3HQHH Kypcopa Ml>IIIIH: x2=LOWORD(1Param), 

y2= HIWORD(lParam). Koma noJII>30BaTeJII> oTnycKaeT KHOnKy MI>IIIIH, qinar 

bTracking c6pac1,rnaeTCH B FALSE u pncoBaHne npeKpaIIIaeTCH. 
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I1pn o6pa6oTKe coo6IIIeHHH WM_LBUTTONUP nporpaMMa, nonyqnB 

KoHeqH1,1e no3HQHH Kypcopa: x2=LOWORD(1Param), y2= HIWORD(!Param), 

B03BpaIIIaeT pac1-p0By10 onepaQHIO no yMOJI'IaHHIO R2_COPYPEN u pncyeT 

oKoHqaTeJII>HI>IH BH)], npHMoyronI>HHKa c nepoM (hOldPen). 

dlmllt:i 

Pttc.9. OKHO Windows-npttJIO)KeHHH ELASTICRECT 

Btt)], OKHa npttJIO)KeHIIH ELASTICRECT TI0Ka3aHo Ha pttc.9, a noJIHI>IH 

TeKCT K0)],a OKOHHOH np0Qe)],yp1,1 npttBe)],eH HII)Ke: 

II ElasticRectangl.cpp: 

LRESULT CALLBACK WndProg(HWND h Wnd, UINT msg, WP ARAM 

wParam, LPARAM lParam) 

{ 
static HDC hDC; int i; 

static int xl, yl, x2, y2, N=12; 

static BOOL bTracking = FALSE; 

static HBRUSH hOld, hNew; 

static HPEN hOldPen, hNewPen; 

switch (msg) 

{ 
>- case WM_CREATE: 

• hDC= GetDC(hWnd); 
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• hOld = (HBRUSH)SelectObject(hDC, 
GetStockObject(HOLLOW _ BRUSH)); 

break; 

>- case WM_LBUTTONDOWN: 

• bTracking = TRUE; 

• SetROP2(hDC, R2 _ NOTXORPEN); 

for (i=O; i<N; i++) 

{ 

BYTE red= rand ()%256; BYTE green= rand()%256; 

BYTE blue = rand()%256; 

long color= RGB(red,green,blue); 

HPEN hPen = CreatePen(PS_SOLID, 3,color); 

HPEN hOldPen = (HPEN) SelectObject(hDC, hPen); 

} 

• xl = x2 = LOWORD(IParam); 

• yl = y2 = HIWORD(IParam); 

break; 

► case WM LBUTTONUP: 

if (bTracking) { 

bTracking =FALSE; 

• SetROP2(hDC, R2_COPYPEN); 

• x2 = LOWORD(IParam); y2 = HIWORD(IParam); 

SelectObject(hDC, hOldPen); 

• Rectangle(hDC, xl, yl, x2, y2); 

} 

break; 

► case WM_MOUSEMOVE: 

if (bTracking) { 

• Rectangle(hDC, xl, yl, x2, y2); 

I I Hapucoeamb HOBbzu np5UWoy20JZbHUK 

• x2 = LOWORD(IParam); y2 = HIWORD(IParam); 

• Rectangle(hDC, xl, yl, x2, y2); 

} 

break; 
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} 

>- case WM DESTROY: 

default: 

SelectObject(hDC, hOldPen); 

• ReleaseDC(h Wnd, hDC); 

PostQuitMessage(0 ); 

break; 

return DefWindowProc(h Wnd, msg, wParam, IParam); 

} 

return 0; 

AmmomqHo BbmonmreTcH nporpaMMa npoeKTa LINE, KOTOpaH pncyeT 

nHHHH no Koop,n:HHaTaM, BBO.r(HMI,IM c ITOMOI.QI,JO MblllllI. 11pou:ecc pHCOBaHWI 

oqepe,n:HOll nHHHH HaqnHaeTC5I C Ha)KaTH5I neBOll KHOITKH MI,IIIIH. B q>yHKU:HlI 

WM_LBUTTONDOWN ycraHaBnHBaIOTCH HaqanbHble Koop.n;HHaTbI nHHHH 

MoveToEx(hDC, x, y, NULL), a TeKyI.Qne H KOHeqH1,1e MbI nonyqaeM B 

npou:ecce o6pa60TKH coo6ru:eHH5I WM_MOUSEMOVE(). l1ocne ornycKaHHH 

KHOITKH MbIIIIH q>nar b Tracking c6pac1,rnaeTcH B FALSE H npou:ecc pncoBaHHH 

npeKparu:aeTcH. Hn)Ke npHBe,n:eH q>parMeHT onncamrn Ko,n:a 06pa6aT1,rnaeM1,rx 

q>YHKU:Htt ,n:nH ::noil: nporpaMMI,I: 

switch (msg) 

{ 

>- case WM PAINT: 

{ 

} 

hDC = BeginPaint(hWnd,&ps); 

MoveToEx(hDC, xl, yl, NULL); LineTo(hDC, x, y); 

EndPaint(hWnd,&ps); return 0; 

> case WM_LBUTTONDOWN: 

bTracking = TRUE; 

• xl = LOWORD(IParam); yl= HIWORD(IParam); 

break; 
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} 

3.14. 

> case WM_LBUTIONUP: 

if (bTracking) 

bTracking =FALSE; 

break; 

> case WM_MOUSEMOVE: 

if (bTracking) 

{ 
• x = LOWORD(lParam); y = HIWORD(lParam); 

• InvalidateRect(h Wnd,0, TRUE); 

} 

break; 

,U:uaJIOrOBble OKHa 

3.14.1. Moi:.am,u1,1e i:.uaJioroBble OKHa 

B Windows-npHJIO)Kemrnx, KpoMe rnaBHOro OKHa co cTpoKoii Memo H 

cneu,mpwi:eCKHM )],ml npHJIO)KeHHH CO)].ep)KHMbIM, )],JIH B3aHMO)],ellCTBHH Me)K)],y 

I10Jlb30BaTeJieM ll nporpaMMOll npHMeHHIOTCH )],llaJIOrOBbie OKHa. )];uanoroBoe 

OKHO, KaK npaBHJIO, CO)].ep)KHT Ha6op :meMeHTOB ynpaBJieHHH, KOTOpbie no THI1Y 

HBJIHIOTC51 )],oqepHHMH OKHaMH. C HX IlOMOIQbIO I10Jib30BaTeJib npOH3BO)],HT 

onpe)].eJieHHbie ynpaBJI5IIOIQHe B03)],eHCTBHH Ha pe)KHM pa60TbI nporpaMMbI. 

B Win32 API ecTb Ha6op q>YHKIJ,HH )].JIH co1)].aHHH oT06pa)KeHHH H 

ynpaBJieHHH CO)].ep)KHMbIM )],llaJIOroBOro OKHa. BHeIIIHllll Bll)], )],llaJIOroB0ro 

OKHa pa1pa6aTbrnaeTCH c noM0IQbIO pe)].aKTopa pecypcoB Visual C++. 

)];uanorOBbie OKHa Windows 6bIBaIOT rpex THilOB: M00(1J/bHble 

(npHJIO)KeHHe npHOCTaHaBJIHBaeT pa6oTy Ha BpeMH aKTHBall,Hll )],llaJI0roBoro 

OKHa); cucmeMHble MOO(lf/bHble (nocJie 3anycKa 3TOro OKHa npH0CTaHaBJIHBaIOT 

pa6oTy Bee npHJIO)KeHHH); HeMOO(lf/bHble (He 6JIOI<IIpyIOT pa6ozy npHJIO)KeHHH). 

,ll;uanoroBbie OKHa 1-ro ll 2-ro THn0B )],JIH 3aBeprneHHH co6cTBeHHOro l.UfKJia 

o6pa60TKH coo6IQeHHll B TeJie q>yHKIJ,llll CBoero OKHa )],OJI)KHbl CO)].ep)KaTb 
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Bhl30B q>YHKIJ,HH EndDialog(). HeMO)].aJibHOe )].HaJioroBoe OKHO 3aKpbrnaeTcH c 

noM0IQbIO BbI30Ba q>yHKIJ,HH DestroyWindow(). 

IlpH OT06pa)KeHHH MO)],aJibH0ro )],llaJI0rOB0ro OKHa ero OKH0-6JlQOeJlelf 

npH0CTaHaBJIHBaeT pa6ozy npHJI0)KeHHH. fIOJib30BaTem, CMO)KeT npO)].OJI)KllTb 

pa6ozy C npHJIO)KeHHeM TOJibKO Il0CJie 3aBeprneHHH pa6oTbI C MO)],aJibHbIM 

OKHOM. ,ll;JIH C03)],aHHH ll aKTHBH3aIJ,Hll M0)],aJibHOrO OKHa npe)],Ha3HaqeHa 

qiyHKIJ,HH DialogBox. 3m q>YHKIJ,HH co1,naeT )].HaJioroBoe OKHO no )].aHHhIM H3 

pecypcHoro qiaiiJia ll BbIBO)],HT 3TO OKHO Ha 3KpaH B MO)],aJILHOM pe)KHMe. 

TTpnJio)KeHHe npu o6paIQeHHH K DialogBox() nepe)].aeT eii a)].pec q>yHKIJ,HH 

o6parnoro Bbl30Ba. 3m q>yHKIJ,llH (npou,e)],ypa )],llaJIOroBoro OKHa) HBJIHeTCH 

OKOHHOH npou,e)].ypoii. DialogBox() B03BpaIQaeT ynpaBJieHHe npHJIO)KeHHIO 

TOJibKO nocJie 3aBeprneHH51 npou,e)].ypbl )],llaJIOroBoro OKHa. O6bJqHo 3TO 

)].eJiaeTCH c noMOIQhIO q>YHKIJ,HH EndDialog npu o6pa6oTKe KaKoro-TO 

coo6IQeHHH OT nOJib30BaTeJI51, HanpnMep, no Ha)KaTHH KHOnKH OK. 

3.14.2. HeMoi:.aJILHble i:.uaJioroBble OKHa 

fipH oT06pa)KeHHH HeM0)],aJibHOro )],llaJI0rOBOro OKHa (B ornnque OT 

M0)],aJibHbIX OKOH) pa6om ero OKHQ-6JlQOeJzelfa He npephrnaeTC51, T. e. 

npHJIO)KeHHe npO)].OJI)KaeT pa6oTaTb B o6hJqHOM pe)KttMe. Ho HeMO)],aJibHOe 

OKHO BbIB0)],HTCH noBepx CB0ero BJia)],eJihIJ,a, )],a)Ke KOr)],a OKHO-BJia)],eJieIJ, 

noJiyqaeT q>oKyc BBO)],a. HeMO)],aJibHbie 0KHa y)].06Hbl )],JIH HenpepbIBHoro 

OT06pa)KeHHH Ba)KHOH )],JIH noJib30BaTeJIH HHq>OpMaIJ,Hll. 

HeMO)].aJihHoe OKHO c03)].aeTcH q>yHKIJ,HeH CreateDia/og. B Win32-API 

HeT aHaJI0ra q>yHKIJ,llll DialogBox() )],JIH HeMO)],aJibHbIX OKOH, CJie)],OBaTeJibHO, 

npHJIO)KeHHe caMOCTOHTeJibHO )],OJI)KHO o6pa6aTbIBaTb )],HCneTqepH3all,HIO ll 

noJiyqeHHe coo6IQeHHll )],JI51 HeMO)],aJibHbIX OK0H. nOJibllIHHCTBO npHJIO)KeHHH 

)],eJiaIOT 3TO B CBOeM rnaBHOM Il,HKJie o6pa6oTKH coo6IQeHHll C noM0IQbIO 

qiyHKIJ,HH IsDia/ogMessage. 3m q>yHKIJ,HH npoBepHeT, npe)].Ha3HaqeHo JIH 
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[ 

C006IIIeHIIe 3a,n;aHH0MY ,n;mu:mroB0MY OI<HY, H npH Heo6xo,n;HMOCTH nepe,n;aeT 

ero B npoQe,n;ypy ,n;mumroBoro oKHa. 

HeMO,D;aJibHOe OKHO He B03Bpall.(aeT HHKaKoro 3Haqemur CB0eMY Bna,n;enbQY, 

HO nptt Heo6xo,n;HMOCTH HeM0,D;aJibH0e OKH0 H ero Bna,n;eneQ M0ryT B3aHM0-

.n;ettCTBOBaTb c noMOIIIbIO q>yHKQHH SendMessage. B npoQe,n;ype HeMo,n;anbH0ro 

,n;nanoroBoro 0KHa He Ha.n;o BbI3bIBaTb q>yttKQHIO EndDialog. TaKHe 0KHa 

yttnqTO)KaJOTCH BbI30B0M q>yttKQHH Destroy Windows. 

3.14.3. Onncauue npoue.n;yphl ,n;uaJioroeoro mma 

,[(nanorOBbre OKHa B cpe,n;e Visual C++6 nerno c03,n;aroTcH c noM0IIIbIO 

pe,n:aKTopa pecypcoB. J,fayqeHHe npoQe,n;ypbI C03,D;aHHH ,D;HaJIOrOBbIX 0K0H, HX 

BKmoqeHHe B KO):( nporpaMMbI npttn0)KeHHH Mbl c.n:enaeM B pa3,n:ene «C03,n:aHHe 

npttno)KeHHH C BB0,D;OM II0llb30BaTenbCKHX ,n:aHHbIX B ,D;HaJIOroB0M 0KHe». B 

:noM nyHKTe Mbl TOllbKO paCCM0TPHM C03,D;aHtte KO,D;a npoQe,n:ypbI OUClJl0206020 

OKHa Ha npnMepe rrpoeKTa DIALOG. 

C03,n:a,D;HM c II0MOIIJbIO Visual C++ 6 HOBbitt npoeKT DIALOG, ncnonh3YH 

onQHIO Memo Projects---+Add To Projects ---+ new ---+Files. ,[(o6aBnHeM B Hero 

,n:Ba «nycTbIX» qiaiina dialog.cpp H Resource.re H rro,n:KnroqaeM co3,n;aHHhitt 

OKOHHbitt Knacc (.n:o6aBnHeM B npoeKT DIALOG qiaiinhI win.cpp H win.h). 3aTeM 

KonnpyeM B Harn qiaiin pecypcoB co,n:ep)KttMoe qiaiina Resource.re: 

II Resource.re. 

#include "resource.h" 

#define APSTUDIO _ READO NL Y _ SYMBOLS 

#include "afxres.h" 
#undef APSTUDIO_READONLY_SYMBOLS 

#if!defined(AFX_RESOURCE_DLL) II defined(AFX_TARG_RUS) 

#ifdef WIN32 
LANGUAGE LANG_ RUSSIAN, SUBLANG _ DEFAULT 

#pragma code_page(1251) 

#endif II WIN32 
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II Dialog 

IDD_DIALOGl DIALOG DISCARDABLE 0, 0, 186, 90 

· STYLE DS_MODALFRAMEjWS_POPUPjWS_CAPTION I WS_SYSMENU 
CAPTION "Dialog" 

FONT 8, "MS Sans Serif' 

BEGIN 

DEFPUSHBUTTON "OK",IDOK,129,7,50,14 

PUSHBUTTON "Cancel",IDCANCEL,129,24,50,14 

EDITTEXT IDC_EDITl,53,42,60,14,ES_AUTOHSCROLL 

LTEXT "Data",IDC_STATIC,23,46,16,8 

END 

#if def AP STUDIO_ INVOKED 

GUIDELINES DESIGNINFO DISCARDABLE 

BEGIN 

END 

IDD _ DIALOG 1, DIALOG 

BEGIN 

END 

LEFTMARGIN, 7 

RIGHTMARGIN, 179 

TOPMARGIN, 7 

BOTTOMMARGIN, 83 

#endif II APSTUDIO INVOKED 

II Menu 

IDR MENUl MENU DISCARDABLE 

BEGIN 

MENUITEM "menu", ID_MENU 

END 

#if def AP STUDIO_ INVOKED 

1 TEXTINCLUDE DISCARDABLE 

BEGIN 
"resource.h\0" 

END 
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2 TEXTINCLUDE DISCARDABLE 

BEGIN 

"#include ""afxres.h""\r\n" 

"\O" 

END 

3 TEXTINCLUDE DISCARDABLE 

BEGIN 

"\r\n" 

"\O" 

END 

#endif II APSTUDIO_INVOKED 

#endif I I Russian resources 

#ifndef APSTUDIO INVOKED 

#endif II not APSTUDIO INVOKED. 

KormpyeM co,L\ep)I(IIMoe cpaiina swa.cpp B nycrnii cpaiin dialog.cpp, 

.L(06aBn.si:eM B Hero OKOHHYIO npou;e,L\ypy o6pa6oTKII coo6rn:eHIIB COMMAND II 

cpyHKQIIIO o6pa6oTKII .L(HanoroBoro oKiia ViewDlgProc(). HII)I(e npIIBe.L(eH KO.L\ 

nonyqeHHoro cpaiina nporpaMMbI dialog.cpp. 

II dialog.cpp 

#include <windows.h> 

#include "win.h" 

#include "resource.h" 

static HDC hDC; 

char Buff[21]; 

II Ilpomomunb1 OKOHHOU npolfeOypbl u pyHKlfUU ouaJlo2oeo20 OKHa 

LONG WINAPI WndProg (HWND,UINT,WPARAM,LPARAM); 

., BOOL CALLBACK ViewDlgProg(HWND, UINT, WPARAM, LPARAM); 

> int WINAPI WinMain(HINSTANCE hlnstance,HINSTANCE hPrevlnstance, 

LPSTR lpCmdLine, int nCmdShow) 

{ 

MSGmsg; 
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• WinClass mainWnd(".D:IIanoroBoe OKHo B npIIno)I(eHIIH Windows ", 

hlnstance, nCmdShow, WndProg, MAKEINTRESOURCE (IDR_MENUI), 

I 00, I 00, 400, 300); 

} 

while (GetMessage(&msg, NULL, 0, 0)) { 

TranslateMessage( &msg); 

DispatchMessage( &msg); } 

return msg.wParam; 

I I==== OKOHHa.si: npou:e.L\ypa ====I I 

LONG WINAPI WndProg(HWND hWnd, UINT msg, WPARAM wParam, 

LPARAM lParam) 

{ 
HINSTANCE hinst; 

switch(msg) 

> IIIIpolfeOypa o6pa6omKu coo6UJemm COMMAND om ouaJlo2oeo20 OKHa 

{ 

case WM_CREATE: 

hDC = GetDC(h Wnd); 

break; 

• case WM_COMMAND: 

switch (LOWORD(wParam)) 

{ 
case ID MENUI: II Memo 

} 

hinst = GetModuleHandle(NULL ); 

• DialogBox(hlnst, MAKEINTRESOURCE 

(IDD_DIALOGI), hWnd, ViewDlgProg); 

break; 

break; 

case WM_DESTROY: 

PostQuitMessage(0); 

break; 

default: 

return (DefWindowProc(h Wnd,msg,wParam,lParam)); 

} 
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return(0); 

> II==== <l>yHKIJ,IDI o6pa6oTKII )];muroroBoro OKHa ====II 

BOOL CALLBACK ViewDlgProg(HWND hDlg, UINT msg, WPARAM 

wParam, LPARAM lParam) 

{ 
char Title[]="BBe,rr;eHHbie ,rr;aHHbie", text[200]; 

switch (msg) 

{ 

• case WM COMMAND: 
switch (LOWORD(wParam)) 

• case IDOK: 
{ 
• GetDlgltemText(hDlg, IDC_EDITI, Buff, 20); 

• sprintf(text, "% s", Buff); 

• TextOut(hDC, 200,200, text, strlen(text)); 

• InvalidateRect(hDlg,0, TRUE); 

return 0; 

• case IDCANCEL: 

EndDialog(hDlg, TRUE); 

return TRUE; 

} 

} 

return FALSE; 

} 

BbIIIOJIHeHue pa6oTbl ,rr;uarroroBoro OKHa Ha1mHaeTC5I B OKOHHOH 

rrpou,e,rr;ype WndProg(), Kor,rr;a rrpu Bb16ope KOMaH,[(bI «Memo» reHepupyeTc5I 

coo6IIJ,eHIIe WM_COMMAND. Ecnu :no coo6rn:eHue IIMeeT rro,rr;Turr case: 

ID_ MENU, TO Bbl3bIBaeTc5I <pyHKIJ,IDI ,rr;uarroroBoro OKHa ViewDlgProc(), 

KoTopaH o6pa6aTbrnaeT coo6rn:eHIDI WM_ INITDIALOG u WM_ COMMAND. 

B oTBeT Ha coo6rn:em1e WM_INITDIALOG BbIIIOJIHHeTC5I IIHIIIJ,IIaJiu3aIJ,u5I 

3JieMeHTOB yrrpaBnemrn ,rr;uarroroBoro OKHa u BbIBO,rr; ero Ha 3KpaH. 
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nOJibIIlllHCTBO 3JieMeHTOB yrrpaBJieHIDI ,rr;uarroroBoro OKHa IIOCbIJiaIOT 

CBOIIM OKHaM-BJia,rr;eJibIJ,aM coo6IIJ,eHII5I WM_COMMAND. IIporpaMMa ,rr;uarro

roBoro OKHa aHaJill3IIpyeT ero C TeM, qT06b1 orrpe,rr;eJIIITb, KaKOH IIMeHHO 

3JieMeHT IIOCJiaJI 3TO coo6IIJ,eHue II KaKoe ,rr;eHCTBIIe ,[(JI5I 3TOro Heo6xo,rr;IIMO 

BblIIOJIHllTb. )];JI5I 3TOro BblIIOJIH5IeTC5I aHaJill3 3HaqeHII5I ll,[(eHTllq>IIKaTopa 

«wParam» B rrapaMeTPe (LOWORD(wParam)). Ecnu coo6IIJ,eHIIe IIMeeT 

rro,rr;Turr case: IDOK, BbIIIOJIHHeTc5I rrpou,e,rr;ypa <pyHKIJ,IIII ,rr;uarroroBoro OKHa. B 

HaIIIeM rrpIIJIOiKeHllll CTPOKa Ha6paHHOro B ,rr;uarrorOBOM OKHe TeKCTa rrpu 

rroMOIIJ,II q>YHKIJ,IIII TextOut(hDC, 200,200, text, strlen(text)); BbIBO,[(IITC5I Ha 

3KpaH. 3m CTPOKa orrpe,rr;eJI5IeTC5I no u,rr;eHTII<pIIKaTOpy IDC EDIT! Bbl30BOM 

<pyHKIJ,llll GetDlgltemText(hDlg, me_ EDIT!, Buff,20). 

1234 

,<ti!:1:1 

Puc.IO. OKHo rrpuJioiKeHIIH rrporpaMMbI DIALOG 

.~ 
~ 

~

;)) 

Ilo 3aBepIIIeHIIII pa6oTbI c ,rr;uarroroBbIM OKHOM <pyHKIJ,II5I DialogBox 

B03BpaTIIT yrrpaBJieHIIe rrpou,e,rr;ype WndProg(). 3TO BbIIIOJIH5IeTC5I C IIOMOIIJ,bIO 

q>YHKIJ,IIII EndDialog unu HaiKaTIIeM Ha KHOIIKY Cancel (case: ID_CANCEL). 

Ha 3TOM rrpou,e,rr;ypa pa60Tbl C ,[(llaJIOrOBbIM OKHOM 3aKaHquBaeTC5I. IIocJie 

c03,rr;aHIDI Ko.rr;a ucrroJIHHeMoro <paiina dialog.exe, 3arrycKaeM HaIIIY rrporpaMMY, 

II Ha 3KpaH BbIBe,rr;eTC5I OKHO C03,[(aHHoro rrpIIJIOiKeHIDI (puc.10). 
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-I. 
3.15. Hmj1opMaQHOHHblC OKHa 

3To crre.QHaJibHhie M0,U:a.JlbHbie ,n:na.rror0Bhie 0KHa, B K0T0pbIX BbIB0,U:HTCH 

K0p0TK0e coo6I.QeHHe ,n:Jrn II0Jib30BaTeJIH, HanpHMep 3arOJI0B0K HJIH HeK0T0pM 

KOM6HHa.QHH CTaH,n:apTHbIX KH0II0K n IIHKT0rpaMM. 3TH 0KHa rrpe,n:Ha3HaqeHbI 

,U:JIH BbIB0,n:a K0p0TKHX TeKCT0BbIX coo6I.QeHHH H 3anpoca y II0Jib30BaTeJIH 

ornern H3 HecK0JihKHX crnH,n:apTHhIX BapnaHTOB (/fa, Hem, OmMeHa, OK). 

HarrpHMep, nmpopMa.QHOHHbie 0KHa qacT0 rrpHMeHHIOTCH ,U:JIH yBe,n:0MJieHHH 

rroJih30BaTeJIH 06 onrn6Kax rrporpaMMhI H ,n:JIH 3arrpoca BapHaHrn peaKQHH Ha 

onrn6Ky: II0BTOpeHHe HJIH 0TMeHa orrepa.QHH. 

ilmpopMaQHOHHOe 0KH0 co3,n:aeTCH H BbIB0,U:HTCH Ha 3KpaH <pyHKQHeii 

MessageBox. Ilpo.Qe,n:ypa HaqwHaeTCH c coo6I.QeHHH WM_INITDIALOG, a rrpH 

BbI30Be q>yHKQHH MessageBox rrpttJio)KeHHe rrepe,n:aeT eii cTpoKy coo6I.QeHHH H 

Ha6op <pJiaroB, orrpe,n:eJIHIOI.QHX THII tt BHeIIIHHH BH,n: HHq>OpMa.QHOHHOro 0KHa. 

.L(a.rree tt,n:eT o6pa6oTKa coo6I.QeHHH MessageBox(). EcJIH mraarn KJiaBnma YES 

(wParam = IDYES), TO BbIII0JIHHeTcH rrpoQe,n:ypa «YHnqTO)KeHne oKHa»: 

11·======ilH<popMa.QHOHHOe 0KH0 ======= 

> 

> 

switch(msg) 

{ 

case WM INITDIALOG: 

return FALSE; 

case WM CLOSE: 

II EcJIH Ha)Karn KJiaBnma YES (wParam =IDYES) 

it if (MessageBox (hWnd,"3aKphITh 0KH0 ?", 

MB_ YESNOCANCEL) == ID YES) 

• DestroyWindow(hWnd); II YHu'lmo:»ceHue 0KHa 

else 

return 0; 

break; 

76 

"Yxo,n:nM", 

I 

I 
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I 

I 

,L(JIH ,n:eM0HCTpa.QHH pa60TbI HH<pOpMa.QHOHHoro 0KHa ,n:o6aBHM 3TY 

rrpoQe,n:ypy B co3,n:aHHhIH rrpoeKT PAINT B 0K0HHYIO rrpoQe,n:ypy WndProg(): 

II==== OKoHHM rrpoQe,n:ypa ====II 
LONG WINAPI WndProg(HWND h Wnd, DINT msg, WPARAM wParam, 

LPARAM IParam) 

{ 

PAINTSTRUCT ps; 

HDC hDC; 

> 

switch(msg) 

{ 

case WM PAINT: 

hDC = BeginPaint(hWnd,&ps); 

TextOut(hDC,I00,90,"Propa6oTKa windows-rrpnJio)KeHnii",28); 

MoveToEx(hDC, 10, 10, NULL);LineTo(hDC, 600,400); 

MoveToEx(hDC, 300, 10,NULL); LineTo(hDC, 50, 300); 

Rectangle(hDC, 200,500,500,400); 

Ellipse(hDC, 550, 500, 650, 400); 

EndPaint(h Wnd,&ps ); 

break; 

ll'====ilH<pOpMaQHOHHOeOKHo==== 

• case WM_INITDIALOG: 

return FALSE; 

• case WM_CLOSE: 

if(MessageBox (hWnd,"3aKphITh 0KH0 ?", "Yxo,n:nM", 

MB_YESNOCANCEL) = IDYES) 

DestroyWindow(h Wnd); 

else 

return 0; 

break; 

case WM DESTROY: 

PostQuitMessage(0); 

break; 

default: 
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return (DefWindowProc(h Wnd,msg,wParam,IParam)); 

} 

retum(0); 

•I! 

j;,l\a·•I Hei:.: OTMeHa J 

PHc. I I. HmpopMaU:HOHHOe OKHO rrpHJIO)KeHHH PAINT 

BH,n: lIHq>OpMaU:HOHHOro OKHa 3TOro rrpHJIO)KeHHH llOKa'.3aH Ha pHC. I 1. 

3.16. Pa3pa6oTKa npHJIO;KeHHH ~JIH BblBO~a rpa<J>uqec1rnx o6'heKTOB C 

BBO~OM llOJlb30BaTeJibCKHX ~aHHblX B ~HaJiorOBOM OKHe 

Co3,n:a,n:HM Ha 6me OKOHHoro KJiacca win.h HOBoe Windows-rrpHJIO)KeHHe 

PAINT_ DIALOG .n:mi: Bbrno.n:a rpaq>HKa 3HaqeHHH q>YHKU:Hii: F; = sin( x) x Ai> 

F; = cos( X) X A2 lI F; = F; + F; B ,n:Halla30He yrnoB <p = o0
-',-700°. BBo,n: 

rrapaMeTJ)OB B 3TOM rrpHJIO)KeHHlI BhlllOJIHHeTCH llOJib30BaTeJieM B ,ll;liaJIOrOBOM 

OKHe, a rrpou:e.n:ypa C03,ll;aHHH rpaqittqeCKJIX ofo,eKTOB BblllOJIHHeTCH B KOHTeKCTe 

ycrpoiicTBa c HCITOJib30BaHHeM q>YHKU:HH rpaqittqeCKoro MO,ll;yJIH GDI. O6pa6oTKa 

coo6ru;eHHH WM _PAINT B OKOHHOH rrpou:e.n:ype WinProg() rrpHJIO)KeHHH 

PAINT_ DIALOG BbIITOJIHHeTCH c rroMoru;blo KOHCTIJYKU:HH switch: ' 

switch(msg) 

{ 

> case WM_PAINT: 

} 

> hDC = BeginPaint(hWnd, &ps); 

• DrawGraph (h Wnd, hDC); ll<jJynKlfWl pucoBanwt 2pa<jJuK06 

it Draw Axis (h Wnd, hDC); I I </JYHKlfWl pucoBaHWl oceu 

> EndPaint(hWnd, &ps); 
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B 3TOH KOHCTIJYKU:lilI BblqlICJieHHe q>yHKU:lIH lI rmcrpoeHHe rpaq>HKOB no 

MX 3HaqeHHHM BbIITOJIHeHo B q>YHKU:HH DrawGraph(), a ocetl: Koop,n:HHaT - B 

<pyHKU:HH DrawAxis(). KoHTeKCT ycrpoiicrna, KpoMe xapaKTepHCTHK Bhrno.n:a 

rpaqiHqecKHX rrpHMlITlIBOB, co,n:ep)KlIT YKa3aTeJIH Ha BbI6paHHble B KOHTeKCTe 

HHcrpyMeHTbI ,n:JIH pHcoBaHHH, TaKHe KaK Pen, Color, Width, Style. C HX 

llOMOru;bIO 3a,n:aeTC.sI HaCTpOHKa U:BeTa rpaqiHqecKHX lI TeKCTOBbIX ofo,eKTOB. 

.D:n.sr Bb16opa U:BeTa BbI3bIBaeTc.sr q>YHKU:HH COLORREF() HJIH DWORD(): 

static DWORD dwColor[7]= 

{ 

}; 

RGB(0, 0, 0), 

RGB (245,0, 0), 

RGB(0, 245, 0), 

RGB(0, 0, 245), 

RGB(245,245, 0), 

RGB(127,127, 127), 

RGB(245, 245, 245) 

11 'lepnbzu 

I I KpGCHblU 

II 3eflenb1u 

II CUHUU 

II :J/Cellmbzu 

II cepbzu 

II 6ellbZU 

KOTOpbie B03Bparu;aIOT 3HaqeHHe U:BeTa B BH,n:e lIHTeHClIBHOCTlI KpaCHOH (R), 

3eJieHoH (G) H rony6otl: (B) cocTaBJIHIOru;Hx n;BeTa. llHTeHCHBHOCTb cocrnBJIH-

10ru;Hx U:BeTa MO)KeT 6bITb B ,n:Halla30He OTO .n:o 255. Ilepo plICOBaHHH 3a,n:aeTCH 

q>YHKU:Heii CreatePen(fuPenStyle, n Width, crColor), r,n:e fuPenStyle - THIT 

JIHHHH (Mo)KeT 6bITb PS_SOLID - crrnornHa.sr, PS_DOT - rryHKTHpHa.sr H.T. ,n:.), 

n Width - IIIHpHHa JIHHHH H crColor - THIT U:BeTa. Bb16op rrepa ,n:n.sr pHcoBaHHH 

BblllOJIH.sreTc.sr BhI30BOM qiyHKU:HH SelectObject(hDC, hPen0). HarrpHMep, .n:n.sr 

crrnoIIIHOH JIHHHH 3eJieHoro U:BeTa H rnHplIHOH nWidth =3: 

HPENhPen = CreatePen(PS_SOLID, 3, RGB(0, 245,0)); 

HPEN hOldPen = (HPEN)SelectObject(hDC, hPenl); 

a 3a.n:aHHe n;BeTa ,n:JI.sr TeKCTOBOH CTJ)OKH - Bbl30BOM q>yHKU:HH SetTextColor(): 

SetTextColor(hDC, RGB(245,0,245)). 
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B cpyHKU:IIII void DrawGraph() 3HaqeHIIe cpyHKU:HH F; = sin( x) x A, II 

F2 = cos(x)x A2 B ,n:IIaila30He yrnoB <p = 0:::; i < 700 3aHOCHM B MaCCIIBhl 

buf1[1024), buf2[1024] cne,n:yioll(IIM o6pa3oM: 

void DrawGraph (HWND h Wnd, HDC hDC) 

{ 
double buf1[1024], buf2[1024]; 

inti; 
► I I 3anUCb oaHl-lblX 6 MaCCU6 

al = atoi(Buff3); a3 = atoi(Buff4); 

for (i=0; i < 700; i++) 

{ 

• yl=(sin(al *i*pil180)); 

• y2=(cos(a3*i*pi/180)); 

}; 

bufl[i] =yl; 

buf2[i] = y2; 

qaCTOTHhie napaMeTPhI cpyHKU:IIH al II a2 3a,n:aeM B ,[IIIaJIOroBOM OKHe. 3aTeM, 

BbI6IIpm1 TPe6yeMoe nepo ,n:m1 pIICOBaHII51, CTpOIIM rpacpIIKII cpyHKU:IIH, 

IICilOJih3Y51 ,n:aHHhie II3 MaCCIIBOB bufl II buf2: 

>- II nocmpoeHue 2paqmKa cuHycouobl 

HPEN hPen0 = CreatePen(PS_SOLID, 3, RGB(0, 160, 0)); 

HPEN hOldPen = (HPEN)SelectObject(hDC, hPen0); 

MoveToEx(hDC, 100,200, NULL); 

for (i=0; i < 700; i++) 

{ 

• yl = bufl [i)*a2; 
• LineTo(hDC, i+l00, (int)(200.0 -yl)); 

} 
IlapaMeTPhI Macuna6IIpoBaHII51 ,n:rrH cpyHKU:IIH al ➔ yl = bufl[i] x a2 , 

a2 ➔ yl = buf2[i] x a4 TaIOKe 3a,n:aeM B ,n:n:anoroBoM oKHe. B cpyttKit:IIII DrawAxis 

BhlilOJIH51eM IlOCTPOeHIIe oceii KOOp,n:IIHaT II Ha,n:nIIceii ,[IJl51 BhIBO,[IIIMhIX 

rpacpII1IeCKIIX o6oeKTOB: 
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void Draw Axis(HWND h Wnd, HDC hDC) 

{ 

} 

>- I I Bbzeoo meKcma 

• TextOut (hDC,70,200,"0",1); TextOut (hDC,70,150,"100",3); 

• SetTextColor(hDC, RGB(245,0, 245)); 

• TextOut (hDC,250,20,'TpacpIIK cpyHKU:IIii",14); 

> I I 6bl600 oceu KOOpow-iam 

HPEN hPen3 = CreatePen(PS_SOLID, 2, RGB(127,127, 127)); 

SelectObject(hDC, hPen3); 

• MoveToEx(hDC, 100,200, NULL); LineTo(hDC, 800,200); 

it MoveToEx(hDC, 100, 20, NULL); LineTo(hDC, 100,400); 
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PIIc.12. C03,n:aHIIe ,[IIIaJIOroBoro OKHa C IlOMOII(hlO pe,n:aKTOpa pecypcoB 

C rroMOII(hIO pe,n:aKTopa pecypcoB c03,n:aeM B rrpIIJIO)KeHIIII Paint_ dialog 

,n:IIanoroBoe oKHO II OKHO MeHIO. ~51 :noro B MeHIO Visual C++6 (pIIc.12) 

BhI6IIpaeM OITU:HIO Insert II KOMaH,n:y Resource. 3aTeM m CilIICKa BhI6n:paeM 
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Heo6xo,DJIMhiii nm pecypca «Menu» (pnc.12), a B pe~aKTope csoiicrn (pnc.13) 

3a~aeM HMj{ cncTeMHoro n~eHTmpnKarnpa Memo ID_ MENU. 

r.:J 

~ f G~el :I ExtendedSl)'le:.J 

ID: lll!Elm!I i.J · !;aption: 

r Sepljralor r P.QP-l.lp r '.1~aciive Jl.reak: I None i.J 
r Checked r .{irey~d r He]p 

Prompt: 

Pnc.13. CncTeMHhiii n~eHTmjmKaTOp «Menu» 

Aml.JlornqHo, B pe~aKTope pecypcos co3~aeM ~narrorosoe OKHo II 

rrpncsansaeM eMy cncTeMHhiii II~eHTmpnKarnp IDD _ DIALOG 1. 3aTeM s 

~IIarrOrOBOM OKHe, IICIIOJib3Yj{ rraHeJib IIHcrpyMeHTOB, C03~aeM qeTb1pe 

TeKCTOBbIX IIOJlj{ pe~aKTHpOBaHHj{ (pnc.12) ~Jlj{ BBO~a 3HaqeHHH rrapaMeTpOB 

q>yma~nii, KOTOpb1e Heo6xo~HMhI rrporpaMMe. Pe~aKTop pecypcos asToMaTnqecKH 

rrpncsansaeT HM n~eHTIIq>HKaTOpb1: IDC_EDITl, IDC_EDIT2, IDC_EDIT3, 

IDC_EDIT4 coorneTcTBeHHO. TiocKOJihKY 3TH rrapaMerpb1 6y~yT ~ocTyrrHbI s 

rrpHJIO)I<eHHlI TOJibKO IIOCJie OKOHqafflij{ pa60Tbl C ~narrorOBbIM OKHOM, TO 

ncrroJih3yeM ~Jij{ 3Toro KHOIIKH OK n Cancel. 

Tipn Ha)KaTnn KHOIIKH OK 3arrycKaeTCj{ rrpoQe~ypa o6pa6oTKn ~aHHhIX, 

BBe~eHHblX IIOJib30BaTeJieM, TOr~a KaK rrpn Ha)KaTIIII KHOIIKH Cancel 

rrporpaMMa B03Bparn;aeTCj{ K IICXO~HOMY COCTOj{HlIIO, a see BBe~eHHbie ~aHHbie 

OTMeHj{IOTCj{. B pe~aKTope Visual C++6 c KHOIIKaMn OK n Cancel CBji3aHbI 

craH~apTHbie n~eHTHq>HKaTOpbI IDOK n IDCANCEL. Tiocne oKoHqaHttj{ 

pa6oThI B pe~aKTOpe pecypcos, BhI6IIpM B MeHIO - File KOMaH~Y - Save As, 

coxpaHj{eM 3TOT q>aiin pecypcos B HarneM rrpoeKTe c nMeHeM «resource.re». 

Tiocne co3~aHHj{ q>aiina pecypcos B rrporpaMMY OKOHHoii rrp0Qe~ypb1 

WinProg() BKJIIOqaeM KO~ o6pa6oTKH ~narrorosoro OKHa, T. e. rrporpaMMy 

o6pa6oTKH coo6rn;eHttj{ WM_ COMMAND rromnrra case: ID_ MENU, KOTopM 
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BhI3bIBaeT rrpoQe~y ViewDlgProc(), BhIIIOJIHjiIOI.QYIO HHHQIIaJIII3aQHIO 

3JieMeHTOB ~narrorosoro OKHa. 

Tiocne sso~a rrapaMerpos npoQe~ypa ~narrorosoro OKHa aHarrtt3IIpyeT 

coo6rn;eHIIe ·wM_COMMAND c TeM, qro6b1 orrpe~eJIHTh, KaKoe ~eiicTBIIe 

Heo6xo~nMo BhIIIOJIHHTh. Ecnn 3TO coo6rn;eHne nMeeT no~Tnn case: IDOK, TO 

BblIIOJIHjieTCj{ npoQe~pa rrpncsoeHlij{ 3HaqeHHH TeKCTOBOH CrpOKlI B OKHe 

pe~aKTnposaHHj{ nepeMeHHoii Tnna char n TeM caMbIM B nporpaMMY 

npHJIO)KeHIIj{ BBOMTCj{ napaMerpbI ynpaBJieHHj{: 

GetDlgltemText(hDlg,IDC _ EDITl, Buffl ,5); 

GetDlgltemText(hDlg, IDC_EDIT2, Buff2, 5); 

G_etDlgltemText(hDlg, IDC_EDIT3, Buff3, 5); 

GetDlgltemText(hDlg, IDC_EDIT4, Buff4, 5); 

,z:i:nj{ lICilOJib30BaHHj{ 3TlIX napaMerpoB B Kaqecrne Macrnra6ttpyIOIQIIX 

K03q>q>lIQIIeHTOB Heo6xo~HMO BblIIOJIHlITb npeo6pa3oBaHne TIIIla nepeMeHHbIX: 

al= atoi(Buffl); a2 = atoi(Buff2); a3 = atoi(Buff3); a4 = atoi(Buff4). 

( -,ii 

Pnc.14. OKHO npHJIO)KeHHj{ ~Jlj{ BbIBO~a rpaq>HKH <PYHKQHH F; = F; + F; 
n ~narrorosoe OKHO ~Jij{ BBo~a napaMerpos ynpasneHIIj{ 

". 

Ha pnc.14 noKroaHo oKHo npnno)KeHHj{ ~Jij{ BhIBo~a rpaq>nKn <PYHKQHii 

F = F + F n OTKphITOe ~narrorosoe OKHo ~Jij{ BBo~a ~aHHhIX, a JIHCTIIHr 3Toii 3 I 2 

nporpaMMhI npnse~eH Htt)Ke. 
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IIJiucmuH2 npo2paMMb1 OflR 6bl600a 2parjJUKU ,PyHKlfUU F; = F, + F2 : 

#include <windows.h> 

#include "win.h" 

#include "resource.h" 

#include <math.h> 

char Buffl [5],Buf:t2[5],Buff3[5],Buff4[5]; 

int al, a2, a3, a4; 

LONG WINAPI WinProg (HWND,UINT,WPARAM,LPARAM); 

BOOL CALLBACK ViewDlgProg(HWND, UINT, WPARAM, LPARAM); 

void DrawGraph(HWND, HDC); 

void DrawAxis(HWND, HDC); 

int WINAPI WinMain(HINSTANCE hlnstance, HINSTANCE hPrevlnstance, 

LPSTR lpCmdLine, int nCmdShow) 

{ 

MSGmsg; 
WinClass mainWnd("Graphic Functions", hlnstance, nCmdShow, WinProg, 

MAKEINTRESOURCE (IDR_MENUl)); 

} 

while (GetMessage(&msg, NULL, 0, 0)) { 

TranslateMessage( &msg); 

DispatchMessage( &msg); 

} 

return msg.wParam; 

I I==== OKoHHa51 npou:e~ypa ====I I 

> LONG WINAPI WinProg (HWND h Wnd, UINT msg, WPARAM 

wParam, LPARAM lParam) 

{ 

PAINTSTRUCT ps; 

HDC hDC; 

HINSTANCE hlnst; 

switch(msg) 

{ 

> case WM PAINT: 
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} 

hDC = BeginPaint(hWnd, &ps); 

i+ DrawGraph(h Wnd, hDC); 

at DrawAxis(hWnd, hDC); 

EndPaint(h Wnd, &ps ); 

break; 

> case WM_COMMAND: 

switch (LOWORD(wParam)) 

{ 

• case ID_ MENU: // Memo 

hlnst = GetModuleHandle(NULL ); 

• DialogBox(hlnst,MAKEINTRESOURCE 

(IDD_DIALOGl), hWnd, ViewDlgProg); 

• InvalidateRect(h Wnd,0, TRUE); 

break; 

} 

break; 

> case WM DESTROY: 

PostQuitMessage(0); 

break; 

default: 

return (DefWindowProc(h Wnd,msg, wParam,lParam) ); 

} 

return 0; 

> II==== <l>yttKU:II51 DrawGraph ====II 

void DrawGraph(HWND h Wnd, HDC hDC) 

{ 

double yl, y2, y3; 

const double pi= 3.14159265359; 

double buf1[1024], bu:t2[1024]; 

inti; 

al= atoi(Buffl); a2 = atoi(Buf:t2); a3 = atoi(Buff3); a4 = atoi(Buff4); 

> I/ 3anucb oaHHblX e Maccue 
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} 

for (i=0; i < 700; i++) 

{ 
yl =(sin(al *i*pill 80)); bufl [i]=yl; 

y2=(cos(a3*i*pi/180)); buf2[i]=y2; 

} 

> II nocmpoe11ue cu11ycouob1 

HPEN hPen0 = CreatePen(PS_SOLID, 3, RGB(0, 160, 0)); 

HPEN hOldPen = (HPEN)SelectObject(hDC, hPen0); 

MoveToEx(hDC, 100, 200, NULL); 

for (i=0; i < 700; i++) 

{ 
yl = bufl [i]*a2; LineTo(hDC, i+ 100, (int) (200.0-yl )); 

} 

HPEN hPenl = CreatePen(PS_SOLID, 3, RGB(0,0,245)); 

SelectObject(hDC, hPenl ); 

MoveToEx(hDC, 100, 200, NULL); 

for (i=0; i < 700; i++) 

{ 

y2 = buf2[i]*a4; LineTo(hDC, i+ I 00, (int) (200.0-y2)); 

} 
HPEN hPen2 = CreatePen(PS_SOLID, 5, RGB(245,0, 0)); 

SelectObject(hDC, hPen2); 

MoveToEx(hDC, 100,200, NULL); 

for (i=0; i < 700; i++) 

{ 

y3 = buf2[i]*a4+bufl [i]*a2; 

LineTo(hDC, i+ 100,(int) (200.0-y3)); 

} 

> II=== <l>yHKQIUI Draw Axis ===II 

void DrawAxis(HWND hWnd, HDC hDC) 

{ 

II 6bl600 meKcma 

TextOut (hDC, 70,200, "0", 1 ); TextOut(hDC,70,150,"100",3); 
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TextOut (hDC,70,100,"150",3); TextOut (hDC,70,50,"200",3); 

TextOut (hDC,70,250,"-100",4); TextOut (hDC,70,300,"-150",4); 

TextOut (hDC, 70,350, "-200" ,4 ); TextOut (hDC,275,200," 180" ,3); 

TextOut(hDC,450,200,"360",3); TextOut(hDC,625,200,"540",3); 

SetTextColor(hDC, RGB(245,0, 245)); 

TextOut (hDC,250,20,'TpaqmK cpyttKQHtt",14); 

II 6bl600 oceu KOopou11am 

HPEN hPen3 = CreatePen(PS_SOLID, 2, RGB(127,127, 127)); 

SelectObject(hDC, hPen3); 

MoveToEx(hDC, 100,200, NULL); LineTo(hDC, 800,200); 

MoveToEx(hDC, 100, 20, NULL); LineTo(hDC, 100,400); 

HPEN hPen4 = CreatePen(PS_SOLID, 1, RGB(0,0, 0)); 

SelectObject(hDC, hPen4); 

MoveToEx(hDC, 100, 50, NULL); LineTo(hDC, 800,50); 

MoveToEx(hDC, 100, 100,NULL ); LineTo(hDC,800, 100); 

MoveToEx(hDC, 100, 150, NULL); LineTo(hDC, 800,150); 

MoveToEx(hDC, 100,250,NULL ); LineTo(hDC,800,250); 

MoveToEx(hDC,100,300, NULL); LineTo(hDC, 800,300); 

MoveToEx(hDC, 100, 350, NULL); LineTo(hDC, 800,350); 

MoveToEx(hDC, 150, 50, NULL); LineTo(hDC, 150,350); 

MoveToEx(hDC, 200, 50, NULL); LineTo(hDC, 200,350); 

MoveToEx(hDC, 250, 50, NULL); LineTo(hDC, 250,350); 

MoveToEx(hDC, 300, 50, NULL); LineTo(hDC, 300,350); 

MoveToEx(hDC, 350, 50, NULL); LineTo(hDC, 350,350); 

MoveToEx(hDC, 400, 50, NULL); LineTo(hDC, 400,350); 

MoveToEx(hDC, 450, 50, NULL); LineTo(hDC, 450,350); 

MoveToEx(hDC, 500, 50, NULL); LineTo(hDC, 500,350); 

MoveToEx(hDC, 550, 50, NULL); LineTo(hDC, 550,350); 

MoveToEx(hDC, 600, 50, NULL); LineTo(hDC, 600,350); 

MoveToEx(hDC, 650, 50, NULL); LineTo(hDC, 650,350); 

MoveToEx(hDC, 700, 50, NULL); LineTo(hDC, 700,350); 

MoveToEx(hDC, 750, 50, NULL); LineTo(hDC, 750,350); 

MoveToEx(hDC, 800, 50, NULL); LineTo(hDC, 800,350); 

} 
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> // ==== <DyHKU:HH o6pa60TKH .n:uanoroBoro OKHa ====// 
BOOL CALLBACK ViewDlgProg(HWND hDlg, UINT msg, WPARAM 

wParam, LPARAM lParam) 

{ 

switch (msg) 

{ 

C03)],aBaTb co6cTBeHHbie :meMeHTbI ynpaBJJeHHH (pa3pa6aTbIBaTb "c HyJrn"), HJIH 

HX MO)KHO HacJie,l],OBaTb OT CTaH,1],apTHbIX OKOHHbIX KJiaCCOB. 

PaccMOTPHM npou;e,ll,ypy C03,l],aHHH 3JieMeHTa KHonKa. KHonKa c 

He3aBHCHMOH <pnKcau:Hett MO)KeT npe6bIBaTb B 0,1],HOM H3 )],Byx COCTOHHHH: 

6Kll10'leHHOM HJIH 6blKJl10'leHHOM (KHOIIKH C 3Q6UCUMOU </JUKCQlJUeU 'IaCTO 

case WM COMMAND: 

switch (LOWORD(wParam)) 

case IDOK: 

{ 

(I HCIIOJih3YIOTCH B BH,ll,e rpynnhI KHonoK, II03BOJIHIOrn;ei1 BbI6paTb O,ll,HO m 

HeCKOJibKHX B3aHMHO HCKJIIO'IaIOrn;Hx COCTOHHHtt). .ll:JIH C03)],aHHH o6pa3a 

KHOTTKH Bhl3bIBaeM <pyHKU:HIO CreatWindow(): 

} 

GetDlgltemText(hDlg, IDC _ EDITl, Buffl, 21 ); 

GetDlgltemText(hDlg, IDC_EDIT2, Buff2, 21); 

GetDlgltemText(hDlg, IDC_EDIT3, Buff3, 21); 

GetDlgltemText(hDlg, IDC_EDIT4, Buff4, 21); 

return O; 
case IDCANCEL: 

EndDialog(hDlg, TRUE); 

return TRUE; 

} 
break; 

return FALSE; 
} 

3.17. 3JieMeHThl ynpaBJieHHH 

3.17.1. Co3)),anue o6pa3a KnonKn 

3JleMeHm ynpa6JleHZm - 3TO ,[(O'IepHee OKHO cneQHaJibHOro THIIa, 

npHMeHHeMoe ,[(JIH Toro, 'IT06b1 nOJih30BaTeJih Mor c ero IIOMOrn;hIO BhIIIOJIHHTh / 

KaKoe-TO npocrne )],ettcrnue. B pe3yJihTaTe 3TOro ,[(ettCTBHH 3JieMeHT ynpaBJieHHH 

IlOCbIJiaeT OKtty-BJia,[(eJihQY coo6rn:eHHe. HanpnMep, y HQ:JICUMQeMOU KHOnKU -

KOr,[(a IlOJib30BaTeJih Ha)KHMaeT KHOilKY, TO OHa IIOCbIJiaeT CBOeMY OKtty-BJia,[(eJibQY 

HJIH ,[(nanoroBOMY OKHY coo6rn:eHne WM_ COMMAND. B npnJio)KeHnn MO)KHO , 
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Button = CreateWindow(lpszClassName,ProgName,WS_CHILDJWS_ VISIBLEI 

BS_DEFPUSHBUTTON, 0, 0, 200, 30, hWnd, (HMENU)ID_BUTTON, hlnstance, 

NULL), 

me apryMeHT lpszC/assName 3a)],aeT HMH KJiacca BUTTON, a ProgName 

onpe)],eJIHeT Ha,l],IIHCb Ha KHOIIKe. ApryMeHT style 3a,l],aeT CTHJib KHOIIKH: 

WS_CHILDJWS_ VISIBLEJBS_DEFPUSHBUTTON (T. e. )],O'IepHee/BH,ll,HMoe 

/HMeeT 'IepHyIO TOJICTyIO o6BO)],Ky). Cne,[(ywrn:ue 'IeThipe apryMeHTa - 3TO 

KOOp,ll,HHaTbI IIpHMoyroJibHHKa, OIIHCbIBaIOrn:ne KHOilKY, 3aTeM )],eCKpHIITOp 

)],O'IepHero OKHa - h Wnd u H,[(eHTH<pHKaTOp KHOilKH - ID_ BU1TON, c noMOII.J:bIO 

KOToporo paCII03HaeTCH KHOilKa. il)].eHTH<pHKaTOp OilHCbIBaIOT CJie,l],yIOrn;HM 

o6pa30M: 

#define ID BUTTON 3330. 

.lJ:ecKpHIITOp )],O'IepHero OKHa OIIHChIBaIOT B TeJie <pyttKU:HH pO,ll,HTeJihCKOro 

OKHa: static HWND hButton. Ilpu noMorn:0 <pyHKU:HH SetFocus(hButton) 

C03,[(aeTCH coo6rn:eHne ,[(JIH rnaBHOro OKHa O TOM, 'ITO OHO IlOJIY'IHJIO <poKyc 

BBO,[(a OT KHOilKH. Hu)Ke np1rne,[(eHa OKOHHaH npou:e.[(ypa npnJIO)KeHHH 

BUTTON ( <pann button.cpp ): 

LONG WINAPI WndProg (HWND h Wnd, UINT msg, WPARAM wParam, 

LPARAM lParam) 

{ 
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static HWND hButton; 

switch(msg) 

{ 

case WM CREATE: 

{ 

no aHaJIOrHII C npHJIO)KeHileM BUTTON, B OKOHHOH npone,n;ype WinProg() 

c noMOIT(hIO cpyttKQIIII CreatWindow() co3,n;aeM ,n;Be KHOTIKII: «BepxHHH KHonKa» II 

«Hil)KHAA KHOnKa». <l>yttKQIIH OKOHHoii npone,n;yphI WinProg() nonyqaeT 

coo6IT(eHI1e OT 3TIIX KHonoK WM_ COMMAND, KOTOpoe I1mpopMI1pyeT 

• hButton = CreateWindow("BUTTON","KttonKa",WS_CHILDI 1 nporpaMMY o TOM, 'ITO c HIIMII c,n;eJiarrII, r,n;e napaMeTp wParam onilchrnaeT 

WS_ VISIBLEIBS_DEFPUSHBUTTON,0,0,200,30,hWnd,(HMENU), I1,n;ettrnqrnKarnp KHOnKII, ttanpIIMep wParam = ID_BUTTONl, a lParam 

} 

} 

ID_BUTTON, hlnstance, NULL); 

if(!hButton) return 1; 

SetFocus(hButton);return 0; 

case WM DESTROY: 

PostQuitMessage(0); 

break; 

default: 

return (DefWindowProc(h Wnd,msg, wParam,lParam) ); 

return 0; 

3.17.2. O6pa6oTKa coo6~euuii OT KH0DKH 

onIICbIBaeT KO,ll; II3BeIT(eHII5I, no KOTOpoMy cy,n;HT O COBeprneHHOM Ha,n; KHOnKOH 

,n;eiicTBIIII. Ha)KaTOe cocTOHHile KHOTIKII nepe,n;aeT coo6IT(eHIIe BM_ SETST A TE 

c napaMeTpaMII: wParam = TRUE II IParam = 0 . .ll:nH nonytJeHIIH 3HatJeHil5I 

napaMeTPa o cocTOHHIIII KHOnKII nocbma10T coo6IT(eHIIe BM_ GETS TA TE, 

ttanpI1Mep, SendMessage(hButtonl, BM_GETSTATE, 0, 0L), a c noMOIT(hIO 

cpyttKQIIII BM_ SETS TATE ycTaHaBJIIIBaIOT cocTOHHIIH 3TIIx KHonoK, ttanpIIMep, 

SendMessage(hButtonl, BM_SETSTATE, FALSE, 0L). 

EcJIII Ha)KaTI, Ha HU:JICH1010 KHOnKJl, TO q>yttKQH5I OKHa TIOJIY'IIIT coo6IT(eHI1e 

WM_ COMMAND c napaMerpoM LOWORD(wParam) = ID_ BUTTON2. IlpII ero 

o6pa6oTKe npIIJIO)KeHIIe ·BhI,n;acT coo6IT(eHIIe MessageBox(hWnd, "Ha)KaTa 

Hil)KH5IH KHOnKa", MB_ OK), Kornpoe no napaMeTpy lParam nocbmaeTcH 

PaccMOTPIIM npIIMep o6pa6oTKII coo6IT(eHIIii ,n;Byx KHonoK (cpaiinl KHonKe2 -+ SendMessage((HWND)lParam, BM_SETSTATE, TRUE, 0L). Ilo 

two_ button.cpp ). Ha pIIc.15 noKa:mH npIIMep npIIJIO)Kemrn TWO_ BUTTON c 1 3TOMY coo6IT(eHIIIO HU:JICHRR KHOnKa ycrnttaBJIIIBaeTcH B tta)KaTOe cocTOHHile. 

.D:BYM5I KHOnKaMII ynpaBJieHH5I. 

, 
-··· Aec K11on1<11 '?ql 

BepxH!lll l<IIORKa 

HHllOIH>I 1:11iimc,i . 

'J OK, 'f 

.<1-:11:li ,>1-
."I:, 

Puc.15. IlpIIJIO)KeHIIe TWO_ BUTTON c .D:BYMH KHOnKaMII ynpaBJieHIIH 
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3aTeM npOII3B0,ll;IITC5I aHa.JIII3 COCT05IHII5I eepxHeu KHOnKU. EcJIII OHa HaXO,ll;IITC5I 

B Ha)KaToM cocToHHIIII, T. e. if(nSt=BST_PUSHED), TO nepeBO.D:IITCH B 

OT)KaTOe cocTOHHile-+ SendMessage(hButtonl, BM_SETSTATE, FALSE, 0L). 

HII)Ke npIIBe,n;eHa nporpaMMa OKOHHoii npone,n;yphI (two_button.cpp) no 

o6pa6oTKe coo6IT(eHIIH OT KHOTIOK: 

II > LONG WINAPI WndProg(HWND hWnd, UINT msg, WPARAM wParam, 
LPARAM IParam) 
{, 

static HWND hButtonl, hButton2; 
switch(msg) 
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{ 
> case WM CREA TE: 

{ 
• CreateWindow("BUTION","~e KHOITKII",WS_CHILD)WS_ VISIBLE! 

BS_GROUPBOX,30,25,190,120,hWnd,(HMENU)0,hlnstance,NULL); 

• hButtonl= CreateWindow("BUTTON","Bepxmrn: KHOITKa", WS_CHILDI 
WS _ VISIBLE)BS _PUSHBUTTON,50,50, 150,30,h Wnd,(HMENU) 

ID_ BUTTON I, hlnstance,NULL ); 
• hButton2 =Create Window("BUTTON", "HmKmu1 KHonKa", WS _ CHILD) 

WS _ VISIBLE)BS _PUSHBUTTON,50, 100, 150,30,h Wnd,(HMENU) I 
ID_BUTTON2, hlnstance,NULL); return 0; 

} 
> case WM COMMAND: 

{ 

WORDnSt; 
switch(LOWORD(wParam)) 

{ 
> case ID BUTTON!: 

{ 
• MessageBox(hWnd," Ha)KaTa Bepxmrn: KH0ITKa ", 

"Coo6:meHue OT rrepBoii KHOrrKII" ,MB_ OK); 

• SendMessage((HWND)lParam,BM_SETSTATE,TRUE,0L); 
• nSt=(WORD)SendMessage(hButton2,BM _ GETSTATE,0,0L ); 

• if(nSt=BST_PUSHED) 

} 

SendMessage(hButton2,BM _ SETS TA TE,F ALSE,0L ); 

return 0; 

> case ID BUTTON2: 

{ 
• MessageBox(hWnd,"Ha)KaTa HH)KHIDI KHOITKa", 

"Coo6:meHue OT rrepBoH KHOITKH" ,MB_ OK); 

• SendMessage((HWND)lParam,BM _ SETS TATE, TRUE,0L ); 

l 
) 

• nSt=(WORD) SendMessage(hButtonl ,BM_ GETSTATE,0,0L ); 

• if(nSt=BST_PUSHED) I 
SendMessage(hButton 1, BM_ SETST ATE,F ALSE,0L ); 
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} 

} 

} 
return 0; 

return 0; 

case WM DESTROY: 
PostQuitMessage(0); 

break; 
default: 

return (DetWindowProc(h Wnd,msg,wParam,lParam)); 

} 
return 0; 
} 

3.18. Co1~auue npm10meuun co cneQuaJ1u1uponaum.1M 3JieMeHT0M 

ynpanJieHHH u c HMHTaQueii ~numeuun rpa$uqecKoro o6beKTa 

B npaKTHqecK0M rrpHMeHeHHH 110 rrporpaMMHp0BaHHIO qacT0 B03HHKaeT 

Heo6xo~HMOCTb BH3YaJibH0ro aHaJIH3a Il0Be~eHHH uccne~yeMoro o6oeKTa BO 

BpeMeHH Hllll B rrp0CTPaHCTBe. 3TO TPe6yeT B rrporpaMMe rrpuno)KeHHH 

H3MeHHTb Il0ll0)KeHHe rpaqmqecKoro . o6oeKTa Ha . 3KpaHHOll o6naCTH C 

rrocne~yi:o:meii ee rrepepHCOBKOll. ,Z:(.rrn TOro qrn6bl Il0HHTb, KaK BbIIl0llHHeTCH 

3Ta rrpo~e~a, paccM0TPHM rrpuMep pa1pa60TKH rrpuno)KeHHH MOVE_ OBJECT 

C HMHTa~ueii ~BH)KeHHH rrpHMoyronbHHKa B 3a~aHH0M .. HarrpaBneHHH H 

3anycK0M ~BH)KeHHH o6oeKTa OT 3lleMeHTa yrrpaBneHHH KH0ITKa «IlycK» . 

Ha puc.16 rroKaJaHo 0KH0 rrpuno)KeHHH MOVE_OBJECT c KHorrKoii 

ynpaBneHHH «IlycK». B 3TOH rrporpaMMe HMHTa.l~HH ~BH)KeHHH o6oeKTa 

BbIIl0llHeHa 3a cqeT: 

• cTupaHHH rrpe~rnecrny10mero H3o6pa)KeHHH rrpHMoyronnHHKa Rectangle 

(hDC, xl, yl, x1+20, (y1+20)) Ha 3KpaHe c Koop~HHaTaMH rrono)Kemrn: xl, yl; 

• rrepepucoBKH H3o6pa)KeHHH Rectangle(hDC, x + xl, y(x, a)+ yl, x + 20 + xl, 

(y(x, a)+ 20 + yl)) rrocne rronyqeHHH H0BbIX TeKyIIJ,HX K00p~HHaT x, y. 
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x=122,y=73 

Pn:c, 16. ITpttJIO)KeHn:e MOVE_ OBJECT c HMHTau;n:eii ,n;Btt)Kemrn 

061,eKTa H KHOTIKOH ynpaBJieHHH 

TaK KaK Mhl pn:cyeM npHMoyrorrhHHK qepHbIM nepoM Ha 6eJIOM 3KpaHe, TO 

\I 8 coorneTCTBIUI c Ta6n.4 Heo6xo.n;ttMO n:cnoJih3oBaTh 6n:HapHy10 pacTposy10 

· onepau;010 R2_NOTXORPEN. Ecn0 MhI p0cyeM u;seTHhIM nepoM B cpopMaTe 

RGB, TO B cnyqae R2 _ NOTXORPEN 3HaqeHIIH o,n;Horo 6n:rn, npttBe,n;eHHhie B 

rn6JI.4, npocTO TIIpa)KttpyIOTCH no BCeM pa3pH,n;aM, B HaIIIeM npIIJIO)KeHIIII 

MOVE_ OBJECT ,n;JIH y,n;aneHIIH 0 nepep0coBKII npHMoyrorrhHIIKa MhI 

0cnoJih30BaJIII cpyHKu;010 SetROP2(hDC, R2 _ NOTXORPEN): 

• SetROP2(hDC, R2_NOTXORPEN); 
for(x = O; abs(x) <= (int)x3; x++) 

{ 
CTttpaHHe H306pa)KeHHH 061,eKTa B rrpttJIO)KeHHII MO)KeT 6hITh 

opraHH30BaHO, eCJIII B nporpaMMe ,IJ;JIH KOHTeKCTa ycrpoiicrna hDC ycrnHOBJieH. 

pe)KHM pn:coBaHHH R2_XORPEN IIJIH R2_NOTXORPEN. B 3TOM cnyqae, 

• Rectangle(hDC, -x + xl, y(x, a)+yl, -x +20+xl, (y(x, a) +20 +yl)); 
Sleep(8); 

• Rectangle(hDC, -x + xl, y(x, a)+ yl, -x +20 + xl, (y(x, a) +20 + yl)); 
} 

Rectangle(hDC, -x + xl, y(x, a)+ yl, -x +20 + xl, (y(x, a) +20 + yl)); 
return O; 

ITo aHaJIOrIIH C npe,n;hl,n;yiu;IIM npttMepoM C IIOMOiu;hIO cpyHKll;IIII 

CreatWindow() coJ,n;aeM KHOIIKY «ITycK» c 0,n;eHTHq>IIKarnpoM ID_ BUTTON 1. 

ITpn: Ha)KaTHH Ha KHOIIKY OKHO rronyqn:T coo61u;eH0e WM_ COMMAND c 

.----------,------~=-=--===--:====------71 napaMeTpOM wParam, 110 KOTOpOMY 3anycKaeTCH nporpaMMa IIMIITall;IIII PeJyJihTaT onepau;00: 

IIOBTOpHbIH BhIBO,ll; 061,eKTa rrpHBO,ll;HT K BOCCTaHOBJieHHIO Toro COCTOHHHH 

3KpaHa, KOTOpoe 6bIJIO nepe,n; nepBhIM BhIBO,ll;OM 3TOro 061,eKTa. Pe3yJihTaThI 

pacTpOBhIX orrepau;n:ii rrocne rrp0MeHeHttH cpyHKu;ttii R2 _XORPEN n: 

R2 _ NOTXORPEN npttBe,n;eHhI B rn6n. 4. 

Ta6nn:u;a 4. Orrepau;HH R2 _XORPEN tt R2 _NOTXORPEN 

061,eKT R2 XORPEN R2 NOTXORPEN ,ll,BII)KeHIIH IIpHMoyroJihHHKa. Htt)Ke np0Be,1J,eH JIIICTIIHr .n;aHHOH rrporpaMMhI. 

0 0 1 , // JI0crnttr nporpaMMhI rrpn:Jio)KeHIIH Move_ Object.cpp 
[(BeT 3KpaHa #include <windows.h> 

1 [(BeT nepa O #include <stdio.h> 

[(seT 3KpaHa O 1 O #include <stdlib.h> 

I [(BeT rrepa 1 #include "win.h" 

[(BeT 3KpaHa 1 1 O #define ID_BUTTONI 3001 
I [(seT rrepa O char text[50]; 

[(seT 3KpaHa I O I LRESULT CALLBACK WndProg(HWND, UINT, WPARAM, LPARAM); 

I [(BeT nepa I int WINAPI WinMain(HINSTANCE hlnstance, HINSTANCE hPrevlnstance, 
MOHoxpoMHaH cn:cTeMa c Ko,n;0poBKOH I 6HT/rrttKceJih LPSTR lpCmdLine, int nCmdShow) 

«O» - qepHhiii u;BeT, «I» - 6eJihiii u;BeT { 
np0MeqaHtte 
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MSGmsg; 
WinClass mainWnd("Move Object", hlnstance, nCmdShow, WndProg); 

} 

while (GetMessage(&msg, NULL, 0, 0)) 

{ 
TranslateMessage( &msg); 

DispatchMessage( &msg); 

} 

return msg.wParam; 

int y (int x, float a) 

{ 
return (int)(a * x); 

} 
//==OKoHHax npou:e.r1ypa1============ 
LRESULT CALLBACK WndProg(HWND h Wnd, UINT msg, WPARAM 

wParam, LP ARAM lParam) \ 

{ 
static HDC hDC; static int xl, yl, x2, y2; 

static BOOL bTracking = FALSE; 
static HBRUSH hOld, hNew; static HPEN hOldPen, hNewPen; 

static HWND hButton 1; 

inti= 0, x = 0; 
float a= 0, x3 = 0, y3 = 0; 

static int N=l2; 

switch (msg) 

{ 

case WM_CREATE: 

hDC = GetDC(h Wnd); 

1 

hOld=(HBRUSH)SelectObject(hDC, GetStockObject(WHITE _BRUSH));\ 

CreateWindow("BUTTON","KHonKa ynpaBnemrn", 1 

WS _ CHILDIWS _ VISIBLEIBS _ GROUPBOXIBS _ DEFPUSHBUTTON, 

30, 25,190,80, hWnd, (HMENU)0,NULL,NULL); 

hButtonl = CreateWindow("BUTTON","IlycK", 
ws_ CHILDIWS - VISIBLEIBS_ DEFPUSHBUTTON, 
50,50,150,30,hWnd,(HMENU)ID_BUTTONl,NULL,NULL); 
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break; 
case WM_COMMAND: 

{ 

switch(LOWORD(wParam)) 

{ 

case ID_BUTTONl: 

{ 

for (i=0; i<N; i++) 

{ 

BYTE red= rand()%256; BYTE green= rand()%256; 

BYTE blue= rand()%256; 

long color= RGB(red,green,blue); 

hNew = CreateSolidBrush (color); 

hOld = (HBRUSH)SelectObject(hDC,hNew); 

HPEN hPen = CreatePen(PS_SOLID, 3,color); 

HPEN hOldPen=(HPEN)SelectObject(hDC, hPen); 

} 

x3 = (float)abs(x2 - xl); y3 = (float)(y2 - yl); a= y3 / x3; 

SelectObject(hDC, hOld); 

for(x = 0; abs(x) <= (int)x3; x++) 

{ 
if(x2 < xl) 

{ 

Rectangle(hDC,-x+xl, y(x, a)+yl,-x+20+xl,(y(x, a)+20+yl)); 
Sleep(6); 

if(abs(x) != x3) Rectangle(hDC,-x+xl,y(x,a)+yl,-x+20+xl, 

} 

else 

(y(x, a)+20+yl)); 

sprintf(text, " "); 

TextOut(hDC, 300, 60, text, strlen(text)); 

sprintf(text, "x = ¾d, y = ¾d",-x, y(x, a)); 

TextOut(hDC, 300, 60, text, strlen(text)); 

{ 

Rectangle(hDC,x+xl,y(x,a)+yl,x+20+xl,(y(x,a)+20+yl)); 
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E 

r 

Sleep(6); 
if( abs(x) !=x3) Rectangle(hDC,x+x l ,y(x,a)+y l ,x+ 20+x 1, 

(y(x,a)+20+ yl)); 

sprintf(text, " "); 
TextOut(hDC, 300, 60, text, strlen(text)); 
sprintf(text, "x = ¾d, y = ¾d", x, y(x, a)); 
TextOut(hDC, 300, 60, text, strlen(text)); 

} 

} DeleteObject(hNew); 

} 

} break; 

} 
case WM LBUTTONDOWN: 

bTracking = TRUE; 
SetROP2(hDC, R2 _ NOTXORPEN); 
xl = x2 = LOWORD(lParam); yl = y2 = HIWORD(lParam); 

break; 
case WM LBUTTONUP: 

if (bTracking) 
{ 

break; 

bTracking = FALSE; 
x2 = LOWORD(IParam); y2 = HIWORD(lParam); 
HPEN hPen = CreatePen(PS_DOT, 1,RGB(0,0,245)); 
HPEN hOldPen = (HPEN)SelectObject(hDC, hPen); 

MoveToEx(hDC, xl, yl, NULL); 
LineTo(hDC, x2, y2); DeleteObject(hNew); 

} 

case WM_DESTROY: 
SelectObject(hDC, hOld); SelectObject(hDC, hOldPen); 

ReleaseDC(h Wnd, hDC); 
PostQuitMessage(0); 

break; 

default: 
return DefWindowProc(h Wnd, msg, wParam, lParam); 
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} 

return 0; 
} 

Ha 3TOM MhI 3aKaHq1rnaeM rrepB9Itt 3TaII ll3yqeHmI pa3pa6oKH Windows

rrpmIO)KeHHH c ncrroJih30Bam1eM API-HHTep<j:>enca. 
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