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BcTyn

3rigHO pPo60YOro HaABYANLHOTO MNAAHY KpeauTHui moaynb «lpuKknagHe
nporpamHe 3abe3neyeHHs - 3. [POeKTyBaHHA NPOrPamMHUX A04AHKIB» AUCUMMIHN
«MpuKknagHe nporpamHe 3abe3neyeHHA» BUKNA[AETbCA CTYAEHTAM YETBEPTOrO POKY
niarotoBkn OKP «b6akanasp» cneuianbHocTi 151 «ABTOMaTK3alis Ta KOMN'tOTEPHO-
IHTErpoBaHi TEXHONOrI» Y BOCbMOMY HaBYaNbHOMY cemecTpi. MaTepian KpeguTHOro
Mmoayna 6asyerbca Ha aucumnnniHax «Komn'toTepHi TeEXHONOTIT Ta NporpamyBaHHsA - 1.
OcHoBM anroputmiszauii», «Komn'toTepHi TexHonorii Ta nporpamyBaHHs - 2.
MporpamyBaHHA TUNOBUX 3aday», «Komn'toTepHa TexHiKa Ta oOpraHisauia
obumcntoBanbHUX pobitT», «Komn'toTepHi TexHoNorii Ta nporpamyBaHHA - 3. Po3pobka
iHTepdency KopuctyBaya», «lHGopmauinHi cnctemm Ta Komnaekcu», «lMpuknagHe
nporpamHe 3abesneyeHHs - 2. TexHoNorii 06'eKTHO-OPIEHTOBAHOrO NPOrpamyBaHHAY.
3HAHHA YMIHHA Ta HAaBMYKKU, OAepXaHi nig 4Yac BMBYEHHA AQHOrMO MoAynsa, y
No4anblOMy BMKOPUCTOBYHOTLCA B YCiX AMCUMNAIHAX, AKI NOTPebytoTb NporpamHoi
peani3aL,ii po3paxyHKiB Ha KOMN'IOTEPI, | B NepLUy Yepry — B Kypcax «laeHTudikauis 1a
MoaentoBaHHsA 00'eKTiB  aBTomMaTtm3auii», «OCHOBM MPOEKTYBAHHA  CUCTEM
aBTOMaTM3aLl | CUCTEeM KepyBaHHA eKcnepumeHTom», « MeToau WTYYHOrO IHTeNeKTy
Ta iX 3aCTOCyBaHHA B XiMiYHiA TEXHOJOrii», B KypPCOBMX i AMNAOMHUX poboTax i
NpPOEeKTax.

MeToto HaBYaNbHOI AMCUMNAIHN € GOPMYBAHHA Y CTYAEHTIB 34ibHOCTEN:

MK-2 - 3gaTHicTb po3p06NATH, NPOEKTYBATM Ta BAOCKOHA/IIOBAaTU EIEMEHTU
KOMN’IOTEPHO-IHTErPOBAHUX CUCTEM YNPABAIHHA 06’EKTamu i npoL.ecamm,
aNropuTMM ix GYHKLiIOHYBaHHS.

MK-3 - 3gaTHICTb BUKOPUCTOBYBATM Cy4acCHi MeToaM i 3acobu NpoeKTyBaHHA B
pPO3po6LLi aATOPUTMIYHOIO Ta NPOrpaMHOro 3abesneyeHHA cuctem
aBTOMaTM3aL,ii Ta KOMN'IOTEPHO-IHTENPOBAHMX TEXHO/IOTIN.

MK-5 - 3aaTHicTb po3p06nATH, HaNaAroAKyBaTH Ta BAOCKOHANHOBATH
nporpamHe 3abesnevyeHHA KOMM IOTEPHO-IHTErPOBAHMX CUCTEM.

MK-11 - 3gaTHiCTb 3aCTOCOBYBATN KOMMN'IOTEPHY TEXHIKY Ta pO3p0ob.aaTh
NPUKNagHI NPOrpamHi NPoAYyKTU ANA BUPILLEHHA BUPOOHMYO-TEXHIYHUX 3a4au.

MK-12 - 3paTHicTb po3p0b6ATM NPOrpaMHO-anropUTMIYHI 3acobu peanizauii
MEeTOAiB yNpaBAiHHA B aBTOMAaTM30BaHUX CUCTEMAX Ta KOMN OTEPHO-
IHTerpoBaHUX TEXHONOTIAX.
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3riagHO 3 BUMOramm OCBITHbO-NPOdECIMHOT NPOrpamm CTyAEHTU NicNs 3aCBOEHHSA
HaBYa/IbHOI AMCUMNNIHN MatOTb NPOAEMOHCTPYBATU TaKi pe3ynbTaT HAaBYAHHA:

3HAHHA:

CTAHAApPTIB Cy4acHMUX 06’ EKTHO-OPIEHTOBAHMX MOBM NporpamyBaHHA C++;

IHTEerpoBaHOro cepeaoBmLLa Po3pobKM nporpamHux goaaTkis Microsoft Visual
Studio;

Cy4aCHMX MEeTOZiB KOHCTPYIOBaHHA Nporpam 3acobamm 06'eKTHO-OpPiEHTOBAHOI
MOBM nporpamyBaHHA C++;

edeKTUBHNX MeTo/iB 36eperkeHHA i 06pobKM iHpopMmaLli;

YMIiHHA:

CaMOCTIMHO po3pobaATN ePeKTUBHI aITOPUTMM | NPOTrPaMM Ha Cy4acCHil
aNrOPUTMIYHIN MOBI ANA BUPILLEHHA NOCTAaB/IEHOI 3a4avi;

HanarogXKyBsaTh nporpamm Ha MK go HagiMHoI Npaue3naTHoCTI;

CTBOPOBATU A0AATKM 3 BUKOPUCTAaHHAM TexHoorii Windows Form;

docsio:

BMKOHYBATM Ha/lalWITyBaHHA CepeaoBMLLa NPOrpamMyBaHHA A1a ePeKTUBHOI
poboTu;
odopmnATM po3pobaeHi nporpamum 3rigHo Bumoram €CIA.
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MPOrPAMHHX /I0IAHKIB pe
CTpyKTypa KpeAWTHOro MoAayns
JleKuinHi 3aHATTA
Ne .
3/n Ha3sBa Temu nekKuii Ta nepenik 0CHOBHUX NUTaHb

Po30din 1 OcHosu npo2pamysaHHsa Ha C++/CLI

1 Tema 1.1. Ocobausocmi npoepamysaHHA 8 C++/CLI. Cneumndika C++/CLI: 6a3oBi
™M AaHux. CTBOpeHHA KoHconbHoro aoaatky CLR. BusepeHHs C++/CLI B
KOMaHAHUIA pAagok. Cneuudika C++/CLI: dopmaTyBaHHA BMBEAEHHS.
BiacTtexxyBaHi geckpuntopu. BiactexyBaHi NOCUNAHHA. 3araabHi BIi4OMOCTI Npo
macuen. CopTyBaHHA OAHOMIPHMX MacuBiB. lNOWyK B OA4HOMIPHOMY MacuBi.
BaratomipHi macusu. Macue macusiB. O6'ektn Knacy String. O6'egHaHHA pAAKiB.
3MiHa pagkis. MNopiBHAHHA pAgKiB. NowWwyK pagKis.

Jlimepamypa: [1, c. 63-107, 127-142, 237-268, 2, c. 47-56, 3, c. 175-183].

3a80aHHA Ha CPC: KnasiaTtypHe BBeaeHHA B C++/CLI. 3acTocyBaHHA onepaTtopa
safe_cast. 36upaHHa «cmitTa» B C++/CLI.
Jlimepamypa: [1, c. 127-145].

2 Tema 1.2. ®yHKUii 8 npoepamax C++/CLI ma npozpamysaHHA Kaacie. OCHOBHI
BiaMiHHOCTI ¢yHKUiM CLR. ®DyHKUii 3i 3MiHHOK Ki/IbKICTIO aprymeHTiB.
OcobausocTi knacis B C++/CLl. BU3HaueHHA TMMiB KnaciB 3HaYyeHb. BU3HavyeHHA
KNacis nocuaaHb. BU3HaYeHHA KOHCTPYKTOPA KONitOBAHHA ANA KacCiB NOCUNAHb.
BnactusocTi Knacis.

Jlimepamypa: [1, c. 270-310, 352-364, 418-442, 541-551].

3a080aHHA Ha CPC: ®yHKuia Knacy ToString(). Bu3HayeHHA CKanApHUX
B/IaCTUBOCTEN. TpuBIa/HIi CKanApHi BAAcTUBOCTI. BM3HaYyeHHA iHAEKCOBaHUX
Bnactusocten. CtatuyHi BractusocTi. Mons initonly. CTaTUYHI KOHCTPYKTOPM.
Jlimepamypa: [1, c. 418-444].

3 Tema 1.3. OcHosu pobomu 8 iHmMez2pos8aHoMy cepedosuwi pPo3pobKu.
IHTerpoBaHe cepeaoBulle pPo3pobku. BukopucrtaHHa IDE. TexHonoria Windows
Forms. CtBopeHHA HoBoro npoeKkty CLR. JopaBaHHAa ¢opmu y npoekTt CLR.
CtBopeHHs wabnoHy npoeKkty CLR. OcHoBHi BikHa IDE. PoboTta 3 gogatkamm
Windows Forms. [logaBaHHA ronoBHOro MeHto. CTBOPEHHA KOHTEKCTHOTO MEHHO.
JopasaHHA NaHeni iIHCTPYMEHTIB.

Jlimepamypa: [1, c. 29-62, 925-942, 3, c. 223-254, 288-440].
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HPUKJ/IAZHE IIPOTPAMHE 3ABE3IIEYEHHA - 3. IPOEKTYBAHHA
IIPOrPAMHHX /10JAHKIB

BCTYN
3a80aHHA Ha CPC: IHtepdeinc APl Windows. CmeopeHHA iHMepaKkmueHux
doodamekis. CmaHoapmHi npocmopu imeH 6ibaniomexu .NET. 3miHa BnacTMBOCTEM
dopmun.

Jlimepamypa: [1, c. 29-62]

4 Tema 1.4. Poboma 3 mexkcmosumu | 6iHapHUMu alinamu, pedacy8aHHs
epagiyHux OaHux. [ianoroBi BiKHa BIiAKPUTTA Ta 306epexeHHA ddanny.
MepexonneHHsA NOMUIOK onepaTopom try catch. [ianorose BikHO NoBigomaeHb
Knacy MessageBox. lMpoctui TekctoBuin pepakTtop. MNogia ¢opmu Closing.
3unTyBaHHA Ta 3anuc OGiHApPHUX ¢anniB 3 BUMKOPUCTAHHAM MNOTOKY AaHMX.
TabnnyHe BBeAEHHA AAHMX. IHCTPYMEHT ana ctBopeHHa panny XML. Nobyaosa
rpadiky 3a TabAMYHMMM [JaHUMKM 3  BUKOPUCTAHHAM enemeHTy Chart.
BukopuctaHHs enemeHTy PictureBox ana BigobpakeHHAa pactpoBoro ¢danny 3
MOX/INBICTIO NPOKPYTKKU. pyK rpadiyHoro ¢panny. Nobyaosa rpadiky metoaamm
Knacy Graphics.

Jlimepamypa: [1, c. 993-1007, 2, c. 77-177, 3, c. 282-287].

3a80aHHA Ha CPC: CiBopeHHA npoctoro RTF-pegaktopy. ®yHKUis
GetExtension(). MantoBaHHA B ¢opmi rpadiyHux npumitusis (¢iryp). Bubip
KO/ZIbOPY 3 BUKOPUCTAHHAM nepeniky. MantoBaHHA Yy GOPMi MOKAXKYMKOM MULLI.
Jlimepamypa: [2, c. 77-109]

5 Tema 1.5. Poboma 3 6a3amu OQHUX Ma BUKOPUCMAHHA GYHKYil 308HIWIHIX
npoepam. TexHonoria ADO.NET. CtBopeHHA 6a3u pgaHux MS Access. 3anuc
CTPYKTYpU Tabaunui B NopokHio 6a3y aaHux MS Access. [JoaaBaHHA 3anucis B
Tabanuto 6a3m aaHmux MS Access. 3unTyBaHHSA BCix 3anuciB 3 Tabauui 6asmn gaHux
3a gonomoroto 06’ekTiB Knacie Command, DataReader Ta enemeHTy KepyBaHHA
DataGridView. 3umTtyBaHHA paHmx 3 b B ciTKy agaHux DataGridView 3
BUKOPUCTAaHHAM 06’ekTiB Knacie Command, Adapter Ta DataSet. OHOB/EHHA
3anucis B Tabauui 6a3m gaHmux MS Access. lNepeBipka npasonucy 3acobamum MS
Word. BuBeaeHHa Tabanui y MS Word. BukopuctaHHa ¢iHaHcoBOT PpyHKUiT MS
Excel. PiwweHHs cuctemn piBHAHBb 3a Agonomoroto ¢yHKuin MS Excel. Mobyaosa
Aiarpam 3acobammn MS Excel.

Jlimepamypa: [2, c. 190-251].

3as0aHHA Ha CPC: BuaaneHHs 3anucis 3 Tabaunui 6a3mn gaHuUx 3 BUKOPUCTAHHAM
SQL-3anuTy i 06'ekTa Knacy Command.
Jlimepamypa: [2, c. 229-241]
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IIPOrPAMHHX /10JAHKIB

Komn’wTepHUil NpakTUKYM

Komn'toTepHin nNpakTMKym MpoBOAMTLCA 3 METOK 3aKpinJeHHA 3HaHb,
OAEepXKaHUX NPU YMTAHHI NeKUih Ta CaMOCTIHIN poboTi Ta BMPOOJEHHA BMIiHb i
[0CBigy CTBOPEHHA NPOrpaMHMX A0LATKIB 3 BUKOPUCTAHHAM MOBWM NPOrpamyBaHHSA

C++.
Ne HasBa Komn’lOTEePHOro NPaKTUKYyMy KinbkKictb
3/n aya.
roguH
1 Poboma 3 macusamu 8 KoOHconbHoMy 0ooamky CLR. 4
2 CmeopeHHA 0o0amKy Windows Forms. 4
3 CmeopeHHA MeHo ma naHenel iHcmpymeHmis. 4
4 TabrauuyHe see0eHHA OQHUX. 4
5 PedazysaHHA epaghiyHUX OGHUX. 4
6 Poboma 3 6a3zamu OaHux. 4
7  BukopucmaHHA pyHKUili 308HIWHIX MPO2paM. 4

IHauBiAya/ibHI 3aBAAHHA

3 MeTOolo 3aKpiNAeHHA OTPMMaHUX 3HaHb Ta HABUYOK, B PaMKax KpeauTHOro
Mmoayto nepenbayeHe BUKOHAHHA Po3paxyHKoBO-rpadivyHoi poboTn. Po3paxyHKoBO-
rpadiyHa poboTa BUKOHYETbCA 3a Temot: «CTBOPEHHA He3aNeKHOoro Ao4aTky
Windows Forms». [OnA BWKOHaHHA poboTM cTyaeHTam BMAAOTbCA A040MY
iHAMBIAYanbHi 3aBAAHHA. 33 pe3y/bTaTaMu  PO3paxyHKoBO-rpadivyHoi poboTtu
POBUTLCA BUCHOBOK NPO [I0CTaTHE (HEAOCTATHE) BONOAIHHA CTYAEHTOM MaTepia/lom
ANCUMNNIHN.

KoHTpoJibHI po60oTH

B meXax [aHOro KpeauTHOro MoAy/A, 3 Orfaay Ha HEBENWUKY KiNbKicTb
KpeauTiB, KOHTPO/IbHI 3aX0AM NepeBiPKM NOTOYHMX 3HAHb He nepeabayeHi.

PelTHHroBa cucreMma OLIIHIOBAHHSI pGSYJIbTaTiB HaBYaHHA

PENTUHT cTyaeHTa 3 AUCUNNNIHW CKNagaeTbea 3 6anis, WO BiH OTPUMYE 3a:

1) BMKOHAHHA Ta 3aXUCT KOMN'FOTEPHUX NPAKTUYHUX POOIT;
2) BMKOHaHHA po3paxyHKoBO-rpadiyHoi poboTu.

1. Komn’oTepHi npakTU4Hi poboTun.
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HPUKJ/IAZHE IIPOTPAMHE 3ABE3IIEYEHHA - 3. IPOEKTYBAHHA

IIPOrPAMHHX /10JAHKIB

Barosuit 6an — 10.

PenTuHrosi 6ann Komn'toTepHOI NPaKTUYHOI PoboTU cKNapatoTbea 3 6anie 3a
NiAroTOBKY Ta BUMKOHAHHA poboTu (Big 1 Ao 2), 6anis 3a opopmaeHHA NPOTOKONY
pobotu (Big 1 ao 2 6anis) i 6anis 3a 3axmcT poboTH (Big 4 A0 6). TaKMM YMHOM 33
pe3yibTaTamu poboTn CTyAeHT MoXKe oTpumaTh Big 6 oo 10 6anis.

3a BUKOHaAHHA pO6OTM 6ann BUCTaBNAOTbCA HaAaCTYNMHUM HNHOM:

2. poboTa NoBHICTIO i BipHO BUKOHaHa Y BigBeaeHMI yac — 2 6anu;

Y. poboTa BUKOHaHa Yy BigBeAeHMI Yac, ane He NOBHICTIO BUCBIT/IIOE AEAKi acneKTu
3aBaaHHA — 1 6an;

2. poboTa BUKOHaHa HeBYacHO abo mMae cyTTeBi Heaoniku — 0 6anis.

3a opopmneHHs NpoToKoay poboTn 6ann BUCTAaBAAOTLCA HACTYNMHUM YAHOM:

2. NPOTOKOAN Bignosigae Bumoram, obopmneHuit oxaHo, 6e3 BUNPaBAEHb |
NOMapoK (gonycKaeTbca He 6inbwe 1 BUNpaBaeHHA Ha 1 cTOpiHLi npoToKoAy)
-2 6anu;

Y. NPOTOKOA BiANOBiAa€ BUMOram, NpoTe € NesHi Hefonikn — 1 6an;

Y. MPOTOKOA He BiAMNoBiAaE OCHOBHMM BUMOram Ao opopmaeHHa — 0 banis.

3a 3axucT poboTn 6anm BUCTaBAAOTLCA HACTYNMHUM YUHOM:

Y. CTyAeHT BipHO | MOBHICTIO BiANOBIB Ha BCi MOCTaBlE€Hi MOMY 3anuTaHHA
(BMKOHaB HagaHi A4Nna 3axXncTy poboTn 3aBaaHHA) — 6 banis;

Y. CTY[AEHT BiANOBIB Ha 3anUTaHHA B LiNOMY BipHO, MpoTe NpW BiAnoBiAAX
NPUNYCKaBCA HECYTTEBUX NOMMUAOK — 4-5 Banis;

2. CTY[AEHT MPUMyCTMBCA MOMMUIOK MPMW Bignosigax Ha 6inbliicTb nuTaHb abo
B3ara/i He BignoBiB Ha Binbluy YacTUHY 3anuTaHb — (0 6anis);

2. npu otpumaHHi O 6aniB 3a 3axuCT, CTYAEHT Ma€ MOBTOPHO 3axuLaTH
NnabopaTtopHy pobOTy Ha HAaCTYMHOMY 3aHATTI.

2. Po3paxyHKoBo-rpadiyHa poboTa

Barosuu 6an — 30.

Po3paxyHKoBO-rpagiyHa poboTa ABnAe coboto NpakTUYHE 3aBAAHHA — CTBOPEHHA
NPOrpamHOro MoAyn Ha MOBI nporpamysaHHA C++ 3rigHO OTPUMAHOrO BapiaHTy
iHAMBIQyanbHOro 3asAaHHA. OuiHIOBaHHA Takoi poboTi NPOBOAUTLCA 3@ HACTYMHOLO
LUKaNoto:

2. CTYAEeHT NOBHICTIO BipHO i y NnoBHOMY 06cA3i BUKOHAB NOCTaB/eHe 3aBAaHHA Ta
BifnoBiB Ha AoAaTKoBi NUTaHHA (27-30 6anis);
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HPUKJ/IAZHE IIPOTPAMHE 3ABE3IIEYEHHA - 3. IPOEKTYBAHHA

IIPOrPAMHHX /10JAHKIB

¥ 8 b3 2

CTYAEHT NOBHICTIO BipHO i Yy NOBHOMY 06CA3i BUKOHAB NOCTaB/iIeHe 3aBAaHHSA ane
He BiNOBiB Ha A0AaTKOBI NUTaHHA (Big 23 A0 26 6anis);

CTYAEHT B LiNoMy BipHO Ta MOBHICTIO BWMKOHAB MOCTaB/leHe 3aBAaHHA ane
NPUNYCTUBCA HECYTTEBUX NOMUNOK (Big 18 no 22 6anis);

CTYAEHT BUKOHAB 3aBAaHHA HEMOBHICTIO Ta (abo) npunycTnBca Npu BUKOHAHHI
cyTTeBMX Nnommuaok (0 6anis);

CTYAEHT He 34aB po3paxyHKoBo-rpadiyHy poboTy y BiaBeaeHwui vac bes
NoBa*KHOI NpMUNHU (— 1 6an 3a KOXKEH TUNKAEHb 3aTPUMKM).
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HPUKJ/IAZHE IIPOTPAMHE 3ABE3IIEYEHHA - 3. IPOEKTYBAHHA

[IPOTPAMHHX JI0JAHKIB KOMM'IOTEPHUM NPAKTUKYM Nel

Komn’ oTepHuin npakTukym N1
Po6boTa 3 MacuBaMm B KOHCOJIbHOMY popaTtky CLR

Merta: BUBUMTM NPUNOMM CTBOPEHHA HOBOIO KOHCObHOrO AoaaTKy CLR B Visual C++.
3acBOITM MeToAu 8usedeHHA ma 88e0eHHA AaHWX B KOHconbHoMy aoaaTky CLR.
BrBUMTKM 3aco6m ynpaBaiHHA hopmamom susedeHHA JAHUX B KOHCOIbHUX A0AaTKaxX
CLR. O3HaoMuUTHCb 3 0OHOMIpHUMU ma bazamomipHumu macusamu mosu C++/CLI.
BianpautoBaTM HaBWYKM MowyKy 3Ha4yeHb B macuBax C++/CLI. O3HaliomuTuCb 3
npUMoMamu copmyeaHHA AaHnx B macmsax C++/CLI.

3aBAaHHA: CTBOPUTU HOBWUIA KOHCONbHUI goaaTok CLR, AoaaTn B HbOro HeobXxiaHMM
NPOrpamMHMUN Koa ANA CTBOPEHHA [ABOMIPHOrO MacuBy, BBEAEHHS HeOoOXiaAHMX
3Ha4YyeHb Ta BMBEAEHHA MAaCUBY Ha eKpaH nicna peanisauii NoCcTaBaAeHOl 3a4a4i 3rigHo
OTPUMAHOrO BapiaHTy 3aBAaHHA.

3a2anbHi sumozu.

1) CTtBOpPUTM KOHCONbHMI aoaaTok CLR.
2) Tlepenbauntn BBEAEHHA BCiX HEOOXiAHWX AaHUX, B TOMY YMUCNi PO3MIPHOCTI
MacuBy.

3) TlporpaMHuMit Kog Ma€E BYTU YITKO CTPYKTYPOBaHWUIA.

4) ImeHa 06’€KTiB MatoTb HECTM CEHCOBI HaBaHTaXEHHA.

5) [MMporpamHuit Kog Mae cynpoBOAXKYBaTUCb KOMEHTAPAMM B TEKCTI Nporpamu.
6) OpraHisyBaTu CTpyKTypoBaHe dopmaToBaHe BUBEAEHHS MAacUBY B

KOHCO/IbHOMY A0AaTKY.
Bumoau 00 8UKOHOHHA.

1) Po3MmipHicTb MacuBy BBOAMTM Yepes 3anuT 40 KOpUCTyBaYa.

2) MacuB 3HaueHb 36epirat y ctBopeHomMy macusi C++/CLI 3 paHrom 2.

3) 3HayeHHA enemeHTiB MacuMBy 3aJaBaTM 3a [JAOMNOMOrOK reHepaTopa
BMNAAKOBUX YNCEN YM 3 30BHILLHBOTO dainy.

4) 3HayeHHA MacuBy BUBECTM B KOHCOJIbHOMY BiKHi Y $pOpMaTOBaHOMY Ta YiTKO
CTPYKTYPOBaHOMY BUTNAA,.

5) Bci3HanaeHi 3rigHo 3aBAaHHA 3HaYEeHHA BUBECTU Ha eKpaH Y dopmaToBaHOMY
BUTNALI 3 NOACHEHHAMMW.
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TeopeTuyHi BipgomocTi

1.1 CTBOpeHHA KOHco/sibHOro goaaTtky CLR

CTBOpPITb HOBMI NPOEKT i BUBepiTb B AKOCTi TMNy npoekTy CLR, a AK wabnoH -
CLR Console Application (KoHconbHe pogaTok CLR). MoTtim BBEAiTH iM'S
npoekTty Mpi3suwe KMP1, Ak noKka3aHo Ha pwuc. 1.1.

b Mocnearine daiine: MET Framework 452 - CopTupoeka no: [No ymonuanmo v i i= noHel — nowck (Ctr S ~
4 YcTaHoBnEHHBIE 44 Tum: Visual C
E‘Li! BuBnnoTexa knaccos Visual C++ e
a %
4 |laBnoHb MpoekT No Co333HNHD KOHCONBHOTO
-+ -
h KoHconsHoe npunoxenne CLR Visual C++ NPHACKEHNS
I Visual Basic
. -+
‘ujsual F_‘“‘ h I MycToii npoext CLR Visual C++
4 Visual C++
I Windows
ATL
CLR
Obwme
MFC
Tecr

Cross Platform

I JavaScript
b P

Game
Build Accelerator

b Mrrrue Tane nRnsrTnR
b B cetn
nan: Mpzenwe_KMP1

Pacnonoxenne: d:! visual studio 2015\Projects

Wma pelierna: Mpizenwe_KMP1 aTh KaTanor AnA peLleHiA

BWTb B CUCTEMY YNPaBNEHWA BEQCHUAMN

PucyHok 1.1 — BiKHO CTBOpeHHA KOHCObHOTo aoaatky CLR

Micna KnauyaHHA Ha KHonui OK manctep pomatkie Application Wizard
CTBOPIOE MPOEKT, WO MiCTUTb HAaCTYNMHUI Koa,

// MNpizsBuwe KMP1.cpp: rnaBHbli dain npoekTa.
#include "stdafx.h"

using namespace System;

int main(array<System::String ~> “args)

{

Console: :WriteLine(L"3apaBcTBYil, mup!");
return 0;

®yHkyia WriteLine() - ue ¢yHkuia C++/CLI, AKka BM3HayeHa B KAaci
Console npoctopy imeH System. Knac Console Haga€e cTaHZapTHI NOTOKM

METOAUWYHI BKA3IBKHU /10 KOMIT'IOTEPHHUX TIPAKTUYHUX POBIT
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BBeAEHHA | BUBeAEHHA, BiANOBIAHI KnasiaTypi i KOMaHAHOMY pPAAKY KOHCO/IbHOro
BikKHA. [HWMMKM cnoBamu, PpyHKuUis WritelLine() nuwe Bce, WO 3HaXo04UTbCA MiXK
AY*KKaMU, HaCTYMHUMM 33 iT iM'AM, B KOMaHAHWUIM PAAOK, 4043H04N NPU LLbOMY CUMBO/
HOBOTrO PsiAKa, o6 NepemMicTUTU Kypcop B NOYATOK HACTYMHOrO paZiKa eKkpaHy. Jlitepa
L nepen psaKom BKasye Ha Te, WO Ue PAAOK, AKUIMA CKNAOAETbCA 3 KLLIMPOKUXY
CMMBOIB, KOXKEH 3 AKUX 3aimae 2 bainTa.

Tako B C++/CLI icHye ¢pyHKyis Write () knacy Console - ue, no cyTi, Te X
came, wo ¢yHKuUia WritelLine(), 3 eguHOO BiAMIHHICTIO - BOHA He A0Aa€E A0
3a3HaYeHOro BMBOAYY CMMBON HOBOro psagaKa. Tomy BMKOpUCTOBYMTE ¢YHKLiO
Write(), konn notpibHo BMBECTM ABa abo binblue enemeHTiB 4aHUX B OANH PAAOK
OEKINbKOMa OKpeMUMM OnepaTopamm.

3HauYeHHs, AKi BM CTaBUTE B AYXKaX, WO CAigylTb 3a im'am O yHKUii,
Ha3MBalOTbCA apaymeHmamu. 3aNeXKHO Bif, TOro, AK HanncaHa QyHKLiA, BOHA MOXKe
OTPMMYBATM NMPU BUKAMKY OAMH, KifibKa aprymeHTiB abo B3arani He OTpMMYyBaTU
aprymeHTiB. AKwWoO noTpibHO nepegatn Ginblie O4HOrO aprymeHTy, po3ainamre ix
Komamu. yHKUji BUBOoAyY Knacy Console 3acnyroBytoTb binbll A4eTaNbHOMO PO3rAaay,
TOMY ONMLWEMO IX AOKNAA4HO.

1.2 Cneundpika C++/CLI: dopmaTyBaHHA BUBELEHHS

O6uagi dpyHKLii - i Console: :Write(), i Console: :WritelLine() - matoTb
3acobu ynpaBniHHA GOpMaTOM BMBEAEHHA, i LEN MexaHi3m npaute abcontoTHO
04HaKoBO B 060x GyHKUiAX. HanpocTiwe 3po3ymiTi Moro Ha npukaaai. Ana noyvatky
NoAMBMMOCA, AK MOXHa 33 AOMOMOIOK OAHOro ornepaTopa OTPMMATU BUBELEHHS,
AKe B nonepeaHboMy NpuKaaai ¢opmysaBca TPbOMa OonepaTopamum.

int packageCount = 25;
Console: :WritelLine(L"HasBHi {©} nakeTiB.", packageCount);

Tyt apyrmin onepatop 3abe3neunTb TaKe K BMBEAEHHA, AK BU Haumam B
nonepeaHboMy NpuKknaai. Nepwuii aprymeHT dpyHKuii Console: :WritelLine() - ue
pagok L"HaasHi {©} nakeTiB.", B Akomy dparmeHT {@} nosHauae micue, Kyam
byae nomiweHn apyruii aprymenT. Liei dpparmeHT micTuTb B CO6i dopmaTHUIN pALOK,
AKUIM 3aCTOCOBYETLCA A/1A BUBEAEHHA APYroro aprymeHTy, Xoya B AaHOMY BUMAOKY
BiH rPAaHWUYHO NMPOCTUI i CKNAZAETbCA 3 OAHOMO HyAA. APryMeHTH, AKi NPAMYIOTb Y
¢yHKuUii Console::WriteLine() 3a nepwum, NPOHYMEpPOBaHi MO MNOPAAKY,
MOYMHAKYM 3 HYAS.

// TNopapok aprymeHTiB: © 1 2 i T.4.
Console::WritelLine("Psgok ¢opmaty", arg2, arg3, argd, ...);
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TaknM YNHOM, HYNb, YKNAAEeHWUIN y QirypHi Ay*KKM B nonepeaHboMy GpparmMeHTi
KoA4y, BKa3ye Ha Te, WO aprymeHT packageCount noBuHEH 3aMiHUTU Mmicue
¢parmeHTa {@} B pPAAKOBOMY aprymeHTi Npy BUBEAEHHI MOro Ha KOHCOb.

AKLLO 3axo4eTe BUBECTU Le W Bary NakeTiB pa3oM 3 KifbKiCTio, HaNnUWITb TaK.

int packageCount = 25; double packageWeight = 7.5;
Console: :WritelLine(L"HasBHi {0} nakeTiB Barow {1} kinorpam.", packageCount, packageWeight);

Tenep onepaTop BMBEAEHHA MA€E TPU apryMeHTH, i 40 APYroro i 4o TPeTboro B
dbopmaTHOMY PAAKY BUKOHYETLCA 3BEPHEHHA 3@ HOoMepamu O i 1 BianosigHo. Tomy ue
[acCTb HAaCTyMNHe BUBEAEHHS.

HasBHi 25 nakeTiB Barow 7,5 kinorpam.

MorKeTe TaKoXK HanmcaTu onepaTop, AKMMA BUBOAMUTb ABa OCTAHHIX apryMeHTy B
3BOPOTHOMY NOPAAKY:

Console: :WriteLine(L"HanaBHi {1} nakeTiB Barow {0} kinorpam.", packageWeight, packageCount);

Tenep O B paaky ¢opmaty BigHOCMTbCA A0 3MiHHOT packagelWeight, a 1 - go
packageCount; BuBegeHHA byae TOUHO TAKMMO XK, AK paHille.

Bu TakoX MOXKeTe BKasaTu, AK OyayTb NpeacTaBneHi gaHi B KOMaHAHOMY
paaky. [llpunyctMmo, MOTPIGHO BMBECTM 3HAYEHHA 3  MN1ABAlOYOKD  KOMOIO
packageWeight 3 pgBoma aecATKOBMMM po3psgamu nicns TOYKKU. Lle moXkHa
3p0OUTN HACTYNHUM YMHOM:

Console: :WriteLine(L"HanaBHi {0} nakeTiB Barow {1:F2} kinorpam.", packageCount, packageWeight);

Y nigpagky {1:F2} QABOKpanka BiAOKPEMOE 3HauyeHHs iHaeKkcy 1, wo
i4eHTUPIKYE apryMeHT, Bifg, HAaCTYNMHOrO 3a HMM BKasiBHMKA ¢opmaTty F2. Jlitepa F B
BM3HA4YeHHI popmaTy BKa3YE, WO BUBEAEHHA NOBUHHE byTn B dopmi «xddd.dd .. .»
(ne d npeacrtaBnsae pgecatkoBy umopy, a 2 - Ue KinbKiCTb po3pAdiB Nicna TOYKKM).
BuBeaeHHA uboro onepatopa byae TakmMm:

HaaBHi 25 nakeTiB Barow 7,50 kinorpam.

Y 3aranbHOMY BMNAAKY, MOXETe BUKOPUCTOBYBATK cneumdikauito popmaTty y
Burnagi {n,w:Axx}, ge Nn - 3HaYeHHA iHAEKCYy, WO BKa3ye HOMEpP aprymeHTy,
HACTYNHOro 3a ¢opmMaToBaHMM pPAAKOM; W - HeoboB'A3KoBa cneundiKaLia WNPUHU
nonda; A - ogHOCMMBO/IbHA cneuundikayia ¢opmaTty 3HauYeHHA; XX - HeoboB'A3KoBe
0AHO- abo ABO3HAYHE YNCNO, LLLO 3343€ TOUYHICTb BUBEAEHHA 3HaYeHHA. Cneundikauin
WMPUHW NOAA - Uine 3i 3HaKoM. 3HayeHHA 6yae BUPIBHAHO BNPaBO B NOAI W, AKLLO
WMPUHA MNO3UTMBHA, | BNIBO - AKWO HeraTMBHA. AKWO 3HAYEHHA 3aMMA€E MeHLe
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3HaKiB, HiX 3a3HAYEeHO B apPryMeHTi W, TO BUBEAEHHA A0NOBHIOETLCA NPO6iNamm; AKLLO
3HAYEHHS He BMILLLYETbCA B LUMPUHY W, TO cneundikauia WwmpuHu irHopyetbea. Ocb we
O4MH NpUKNaga,.

Console: :WritelLine(L"MakeTiB:{0,3} Bara:{1,10:F3} kinorpam.", packageCount, packageWeight);

KinbKicTb NaKeTiB BUBOAUTLCA B NMONE WMPUHOK TPM 3HAKA, @ Bara - B nosne
LWMPUHOLIO AEeCATb 3HaKIB, TOMY B pe3y/abTaTi OTPUMAEMO:

NakeTiB: 25 Bara: 7,500 kinorpam.

ICHYIOTb i iHWI cneundikaTopm dopmaty, AKi 403BONAIOTb NPEACTABAATU Pi3Hi
TUMNKU AAHUX PiIBHOMAHITHUMM cnocobamun. HuxKue HaBeaeHi AesAki 3 Hanbinbll YacTo
BUKOPUCTOBYBaHUX cneundikaTopis (tabn. 1.1).

TabauyAa 1.1 — OcHoBHi cneymdikaTopn GopmaTyBaHHA KOHCONbHOTO BUBeAeHHA C++/CLI

Cneuudikatop Onwuc
dopmarty

Cabo c B1MBOANTb 3HaYeHHA B rpowosoMy popmari

D abo d BnMBOANTb Uine 4YMcno B AECATKOBOMY BUIAsAj. AKWO BKa3aTtu 6inbll BUCOKY
TOYHICTb 1€CATKOBUX 3HaAKIB B YMC/i, TO BOHO byae AONOBHEHO HYASIMU 311iBa

E abo e BMBOAWNTb 3HAYEHHA 3 M1aBAKOYOD KOMOK B HAyKOBilM HoTauii, To6TO 3
€KCMOHEHTO. 3HAYeHHA TOYHOCTI BKA3YE Ki/IbKiCTb AECATKOBUX PO3PALIB
nicna TOYKM

F abo f BMBOAMTb 3HAUYEHHA 3 M1aBalOYO0 KOMOIO AK YMCI0 3 $iKCOBaHO KOMOIO B
Burnaai +ddd.dd. ..

Gabo g BMBOANTb 3HaYeHHSA B HallbiNbLl KOMNAaKTHOMY BUTAAA), B 3a1€XHOCTI Bif, Moro

TMMNY i 3a3HayYeHoi TOYHOCTI. AKLWO TOYHICTb He BKasaHa, MPUMMAETbCA
3HaYeHHA TOYHOCTI, 3a4aHe 33 3aMOBYYBaAHHAM

Nabo n BMBOAUTb AECATKOBE 3HAUYEHHA 3 M1aBalOYO0 KOMOK, BUKOPUCTOBYHOUYN NpPKU
HeobXiAHOCTI PO3AiIbHUK - KOMY MiXK rpynamu no Tpu pospaam
X abo x BnBoauTtb uine umcno B WiCTHaguATKoBOMY BuUraaai. LUicTHaguATUPUYHI

uMdpu BBOAATHCA B BEPXHbOMY ab0 HUXKHbOMY PEricTpi B 3a/1€XKHOCTI Bia, TOro,
3a3HayeHU 3HaK X abo x

Lle pae pocTaTHi 3HaHHA WOAO BMBeAEHHA, W06 npoaoBXUTU BMBYATU
npuknaau C++/CLI. Tenep noanBMMOCA Ha 3aCTOCYBaHHA ONUCAHOrO B Al.

Hu)Kye HaBeaeHO AEMOHCTPaUiMHUIA NPUKNAL, BUBEAEHHA KOHCO/bHOI
nporpamu CLI, wo o64ncnioe LiHy KWANMOBOIO NOKPUTTA.

int main(array<System::String ~> “args)
{
double carpetPriceSgMt = 27.95;
double roomWidth = 13.5; // B meTpax
double roomLength = 24.75; // B meTpax
const int feetPerMeter = 3;
double roomWidthMts = roomWidth / feetPerMeter;
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double roomLengthMts = roomLength / feetPerMeter;

double carpetPrice = roomWidthMts * roomLengthMts * carpetPriceSgMt;

Console: :WriteLine(L"Po3mip kimHaTu {@:F2} meTpiB Ha {1:F2} meTpiB", roomLengthMts,
roomWidthMts);

Console: :WriteLine(L"Mnowa kimHaTu {O©:F2} kBagpaTHuX mMeTpiB", roomLengthMts *
roomWidthMts);

Console: :WriteLine(L"UiHa kunumoBoro nokputta ${0@:F2}", carpetPrice);

return 0;

BuBeaeHHA B KOHCONI L€l nporpamu byae HacTynHUM

Po3mip kimHaTu 8,25 meTpiB Ha 4,50 meTpiB
Mnowa kimHaTu 37,13 kBagpaTHUX MeTpiB
LUiHa kunumoBoro nokputTa $1037,64

OnepaTopu BUBEAEHHA BMKOPUCTOBYIOTb crneundikatop ¢opmaty F2, wob
0ObMeXNTU BUXiQHI 3HAYEHHA ABOMA AECATKOBMMM 3HAKaMM Nicaa Kpanku. bes uporo
Yy BUBEAEHHI MOXKe BUNTK Binblue 3HaKIB, WO HebaxaHo, 0co61MBO KoM MoBa iMae
npo uiHy. o6 nobauntn pisHunuto, BuAanite cneymndikatop popmarty.

OnepaTop BMBEAEHHA NOLLI BUKOPUCTOBYE apUPMETUUYHMIN BUPA3 Y APYromy
aprymeHTi pyHKUii WriteLine (). Komninatop cno4yaTky BUpaxye Le BMpas, a NOTiMm
nepenactb pesynbTaT Yy BUIAAAI aprymeHTy ¢yHKUii. Y 3ara/ibHOMy BMMNAAKY BWM
3aB)KAMN MOXKETe BUKOPUCTOBYBATM BMPA3 K apryMeHT QYHKL,iT - 40 TUX Nip, NOKKU TN
OTPMMAHOTO pe3y/ibTaTy Y3roAXKYETbCA 3 TMNOM napameTpa GyHKU,i.

1.3 KnasiaTypHe BBeaeHHs B C++/CLI

MOoNMBOCTI BBeAEHHA 3 KiaBiaTypu, AKI € y KOHCOAbHMX nporpam .NET
Framework, gewo obmexeHi. B moxete npoynTaTtv NOBHWUI PALOK BBEAEHHS AK
TEKCTOBUI PAAOK, BUKOPUCTOBYOUM ANA LbOro ¢yHKyito Console: :ReadLine( ),
abo K npouynmTaTM OKPEMWUIA CMMBOJI, 3aCTOCOBYIOYM AN UbOFO  QPYHKYiO
Console: :Read(). MoxHa TaKOX NPOYMTATU HATUCKAHHA KNaBilli 3a LONOMOTO0
¢yHKUii Console: :ReadKey ().

®yHKuisa Console: :ReadLine () BMKOPUCTOBYETLCA HACTYMHUM YUHOM.

String” line = Console::ReadLine();

Lleii onepaTop YMTa€ BeCb BXiAHWI PAAOK TEKCTY, 3aBepLUEHU HAaTUCKAHHAM
Knagiwi <Enter>. 3miHHa 1ine mae Tun String” i 36epirae nocMnaHHA Ha PAAOK,
AKUIN BUXOAUTb B pe3ybTaTi BUKOHaHHA QyHKLUii Console: :ReadLine (). Cumson
A nicna imeri Tuny String BKasye, wo ue - deckpunmop (handle), Aknii nocnnaeTbea
Ha 06'ekT TNy String.

OnepaTtop, AKWUIMA YMTAE OAMH CMMBOJSI 3 KAaBiaTypu, BUIIALAE HACTYNMHUM
YNMHOM.
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char ch = Console::Read();

3a ponomoroto ¢yHKUii Read() moxkeTe uMTaTM BXiAHI AaHi cMmBOA 3a
CMMBO/ZIOM, a MOTIM MNpPOaHanNizyBaTM MNPOYUTaHi CMMBOAM | NEepeTBOpPUTU iX Yy
BiANOBIAHI YMCNOBI 3HAYEHHH.

®yHKuia Console: :ReadKey() noBepTae HaTUCHYTY KnaBiwy Yy BUIAAAj
06'ekta Knacy ConsoleKeylnfo, akuii npeacraBnse coboto Knac TUMNy 3HAYEHHS,
BM3HAYeHUM y npocTtopi imeH System. Huxkye HaBegeHO onepaTtop YMTAHHA
HATMUCHYTOI KNasiLui.

ConsoleKeyInfo keyPress = Console::ReadKey(true);

AprymeHT true ¢yHkuii ReadKey() npurHiuye BigobpaxkeHHA HATUCHYTOI
KNaBilli B KOMaHAHOMY paaky. AprymeHT false (abo BigCyTHICTb apryMeHTy) 3myLUye
bYHKUi0 BigobparkaT CMMBOJ1 HAaTUCHYTOI KnaBsiwi. Pe3ynbTaT BUKOHAHHA YHKUIT
36epiraetbcA B 3MiHHIN keyPress. Wo6 igeHTMdiKyBaTM cMmBOA, BignOBiAHWUIN
HaTUCHYTIM  Knasiwi (abo Knasiwam), HeobxigHO 3acTocoByBaTM  BUPa3
keyPress.KeyChar. Takum uymHOM, w06 BMBECTM MOBIAOMIEHHSA, AKE MOKA3YE
CMMBO/1 HATUCHYTOI KNaBilli, CKOPUCTANUTECA HACTYNHUM ONEPaTOPOM.

Console: :WriteLine(L"HaTucHyTa knaBiwa BignoBipae cumBony: {0}", keyPress.KeyChar);

HaTucHyTa KHOMKa iaeHTMiKyeTbcA BMpasom keyPress.Key. Uein Bupas
NMOCUNIAETbCA Ha 3HA4YeHHs 3 nepepaxyBaHHA C++/CLI, wo ineHTUdIKye HATUCHYTY
Knasiwy.

Xoya Te, WO B KOHcoAbHMX nporpamax C++/CLI Hemae ¢opmaTyBaHHA
BBEAEHHSA, MOXKe 34aTUCA HE3PYYHMM Mif YaC BUBYEHHSA, HA NPAKTULI Le 0bMeXeHHS
HecyTTeBe. MaWKe BCi peasibHi Nporpamu, siki Bam A0BeAETbCA NUcaTu, NPMNMatoTb
BBEAEHHA Yepe3 KOMMNOHEHTU BiKHA, TOMY 3a3BUYali HEMA€E HEODOXiAHOCTI YNTaTK AaHi
3 KOMaHAHOTOo pAAKa.

YnTaHHA YNCNOBUX 3HAYEHb 3 KOMAHAHOIO pAAKa nepeabavyae BUKOPUCTAHHA
AesaKknx 3acobis.

AKWO BM uYMTa€ETE PpALAOK, WO MICTUTb LUiNoYUCenbHe 3HAYeHHA 3
BUKOpPUCTaHHAM dyHKLUii Console: :ReadlLine( ), ¢pyHkyia Parse() B knaci Int32
NepeTBOPOE MOro aBTOMATMYHO B 32-6iToBe uine. Ocb AK MOXHA YUTaATU
LizioumcenbHe 3HaYeHHA.

Console: :Write(L"BBeaiTb uine uucno:");
int value = Int32::Parse(Console::ReadLine());
Console::WriteLine(L"Bu BBenn {0}", value);

Mepwmn onepatop NPOCTO 3aNpoLly€E BBECTM HEOOXigHe 3HAUYEHHA, @ 4 PYrni
yMTaEe BBEAEHHA. PAOOK, AKMI noBepTaeTbca ¢yHKuUieto Console: :ReadlLine(),
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nepenaeTbeca y BUrAagi aprymeHty ¢yHkuii Parse(), Wwo BigHOCMTbCcA A0 Kaacy
Int32. LUe nepetBoptoe pagok y 32-6itose uine i 36epirae pesynbraT y 3MiHHIN
value. OcTaHHiIn onepaTtop BMBOAUTb 3HAYEHHA, WOO NOKasatu, WO BCe NPOMLLNO
npaBu/bHO. 3BMYAMHO, AKLLO BM BBeAeTe WOChb BiAMiIHHE Bif, LWifIOro Yncna, BUHUKHE
NOMMUAKaA.

IHWIi Knacu 3Ha4YeHb, WO BianoBigatoTb 6a3oBUM «pigHUM» TUNam C++, TaKoXK
BM3HayaloTb ¢yHKuUito Parse(), Tomy, Hanpuknag, KoM 3axo4yeTe npoYUTaTH
3HQYeHHA 3 NNaBal4Yod KOMOK 3 KnasiaTypu, nepegamte  QyHKU,i
Console::Parse() psagok, Akuii nosepTae o¢yHKuia Console: :ReadlLine().
Pesynbtatom 6yae 3HauyeHHs Tuny double.

1.4 MacuBu cepepoBuila CLR

Macusu cepegosuuia CLR BiapisHAtoTbCA Big macuBiB «pigHoro» C++. Mam'atb
ana macmy CLR BMAinA€eTbca B ounLyBaHIN AMHAMIYHIM Nam'aTi, ane ue Wwe He Bce.
AK BM He3abapom nobaunte, macnsn CLR BonoAi0Tb BOYAOBAHMMU MOKANBOCTAMM,
AKMX Hemae y macusiB «pigHoro» C++. Tvn 3MiHHOI MacMBY BKa3aHO KAOYOBUM
cnoBom array. Mpu uboOMy BM TaKOX MOBMHHI BKA3aTW TUN eNleMeHTIiB MacuBy B
KYTOBMX AY*KKaxX, HACTYyMHWUX 33 KAKOYOBMM CNOBOM array, TOMy 3arajibHa ¢opma
3MiHHOI, WO MOCWUAAETLCA Ha OAHOBUMIPHMUMA MACUB, - array<TuUn_enemMeHTy>".
Ockinbkn macuem CLR cTBOpPIOIOTLCA B AMHAMIYHIA Nam'ATi, 3MiHHI MacuBiB - ue
3aBXAM BiacTexKyBaHi geckpuntopu. Ocb NpMKAaL OroNoWweHHA 3MIHHOT MacuBy.

array<int>” data;

3miHHa macmBy data moxke 36epirat¥ NOCMAAHHA Ha OAHOBMMIPHUIA MacuB
enemeHTiB TMny int.

Bu moxete ctBoputM macme CLR, BMKOPUCTOBYHOUM oOnepaTtop gChew,
O4HOYaCHO 3 Oro/I0WEHHAM 3MiHHOT MacuBy.

array<int>”~ data = gcnew array<int>(100); // CTBOpUTM MacuB Ana 36epiraHHAa 100 uinux 4ucen

Lleit onepaTop cTBOpPIOE OAHOBUMIpHUIA MacuB data (3BepHiTb yBary: 3amiHHa
MaCUBY - BiACTEXKYBaHWI AECKPUNTOP, TOMY HE MOXHa 3abyBaTh NPO CMMBOA *, AKNUIA
cniaye 3a BKasyBaHHAM TUMY e/IeMEHTa, YKNAAEHOro B KyToBi Ay*KKM). KinbkicTb
€/1eMEHTIB BKA3YETbCA B KPYI/INX AYKKaX, HACTYNHMX 3a cneundikaliero TMny macmsy,
TAKOXX YKNAAEHOM B KYTOBiI Ay*KKM, TOOTO B AaHOMY BMNagKy ue byae macus, WO
MicTUTb 100 enemeHTiB TNy int.

Be3symoBHO, Ans iHiuiani3auii 3miHHOT data MOKHa TaKOXX BMKOPMCTOBYBATH
bYHKUioHanbHY Gopmy 3anucy.

array<int>”~ data(gcnew array<int>(100)); // CTBOpUTM MacuB Aas 36epiraHHA 100 uinux uducen
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AK 1 B macmBax «pigHoro» C++, enemeHTM macmsiB CLR iHAeKcytoTbCA
MOYMHAKOYM 3 HYNA, TOMY MOXKEeTe BCTaHOBUTM 3HAYEHHs enemeHTiB macuBy data
HACTYNMHUM YUHOM.

for (int i = @; i <100; i++)
data[i] =2 * (i + 1);

Llnkn BCTAaHOBAIOE A1 eNeMeHTIB 3Ha4eHHA 2, 4, 6 i TaK gani oo 200. EnemeHTHn
macuy CLR € 06'ektamu, Tomy TyT BM 36epiraete B macusi 06'ektn Tuny Int32. BoHu
NoBOAATLCA NOAIOGHO 3BUYANHUM LiANM YMCAaM B apuPMETUYHUX BUPA3aX, TOMY TOM
$aKT, WO BOHU € 06'eKTaMK, B TaKUX CUTYaLLifX HE BaXK/IUBUNA.

Y nonepeaHbOMY UMKAi KinbKicTb 06pob6atoBaHMX enemeHTiB  3a4aHo
NiTepaNbHUM 3HavyeHHAM. Afle Kpalle BWMKOPUCTOBYBaTM BnaactmeicTb Length
MacuBY, sika 36epirae KiNbKicTb NOro eNemeHTiB.

for (int i = @; i < data->Length; i++)
data[i] =2 * (i + 1);

[lna 3BepHeHHsA A0 BnactuBocTi Length TyT BUKOPUCTOBYETLCA OonepaTop - >,
Tomy wWwo data - BiacTexyBaHWI AECKPUNTOP, AKUIA NpaLOE NoAiGHO NOKaXuMKy. Lis
B/IAaCTUBICTb 36epira€e KiNbKicTb 3HayYeHb AK 32-6iToBe uine. Y mipy HeobxigHoCTi BK
MOXKeTe OTPUMATK AO0BXKMHY MacuBy ik 64-6iToBe Line 3a 4ONOMOrow BAaCTUBOCTI
LongLength.

MoKkHa TaKoX nepebpaTu BCi e1eMEHTM MAcKBY, CKOPUCTABLUUCL YUKaom for
each cepepoBuwa CLR. JaHuM LMKN € NEBHMM aHANOrom cepiliHo2o onepamopa
for «pigHoro» C++, AKUIN NpU3Ha4YeHUN gNA BUKOPUCTaHHA 3 macuBamu CLR.

array<int>” values = { 3, 5, 6, 8, 6 };
for each (int item in values)

!
item = 2 * item + 1;
Console: :Write("{0,5}", item);

Mepwnin onepaTtop AEMOHCTPYE MOXKIMBICTb iHiLiani3aLil AeCKpUNTopa Mmacusy
3a [AONOMOrol0 MacuBy, BWM3HAYeHOro Habopom 3HayeHb. Po3mip macusy
BM3HAYAETbCA KiZIbKICTIO BUXiIAHMX 3HAYEHb B PirypHUX AyKKax (B AaHOMY BUMAAKY 5),
a 3Ha4YeHHA MPUCBOIOKOTLCA enemMeHTaM MOCNIAO0BHO. TaKMM YMHOM, AECKPUNTOpP
values nocunatMmetbcs Ha mMacuB 3 5 LiAMX YMcen, enemeHTM AKOro MicTATb
3Ha4yeHHA 3, 5, 6, 8i 6. Y UMKAi 3MiHHa 1tem nocunaeTbca Ha KOXKEH eNeMeHT Macusy
no yepsi. Mepwmnn onepaTop B TiNi UMKAY 3aMiHIOE 3HAYEHHA NMOTOYHOrO e/leMeHTa
MOro NOABOEHMM CTAapMM 3HadyeHHAM natoc 1. [pyrnii onepatop UWKAY BUBOAWUTb
HOBE 3HAY€HHS, BUPIBHIOKOYM MOro MO NpaBi CTOPOHI NOANA, WMPUHO 5 cnumBonis,
TOMY B pe3y/ibTaTi BUXOAUTb HACTyNHe BUBEAEHHA.
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7 11 13 17 13

Te, Wwo BiabyBaeTbCA TYT He oveBMAHO. Linkn for each He 3amiHIOE enemeHTH
B MacuBi value. 3miHHa 1tem 3BepTa€eTbCA A0 3HAYEHHA KOXKHOMO e/leMeHTa MacuBy
Mo 4yepsi, asie BOHa HE NOCMIAETLCA Ha eleMeHTM Mmacusy be3nocepenHbO.

3miHHa macuBy MoXKe 36epiratm agpecy 6yab-SKOro MacmMBy TOTO K PaHry (paHr
- e KiNbKicTb BMMiptoBaHb, AKMI B pa3i macusy data gopisHioe 1) i TNy enemeHTis.
Po3srnaHemo npuknag,.

data = gcnew array<int>(45);

Llei onepaTop CTBOPIOE HOBWUIA OAHOBUMIPHMIA MacKB 3 45 enemeHnTiB TNy int
i 36epirae noro agpecy B aeckpuntopi data. BuxiagHmin macus, Ha AKMIA NocMnaBcs
aeckpuntop data, Bigknaaerbca.

3BMYaANHO, eIEMEHTN MAaCUBY MOXKYTb BYTH ByAb-AKOro TUMY, TOMY AY*Ke Nerko
MO>KHa CTBOPUTM MaCUB PALKIB.

array<String”>”~ names = { "Jack", "Jane", "Joe", "Jessica", "Jim", "Jamala" };

EnemeHTM UbOro mMacuBy iHiLiani3ylOTbCa pAAKaMMU, AKi YKnagaeHi y ¢irypHi
AYXKKW, | KiAbKICTb UMX PAAKIB BU3HAYAE YMCI0 eneMeHTiB B MacuBi. 06'ektn String
PO3MILLYOTbCA B AMHAMIYHIM nam'aTti cepeposuwa CLR, Tomy TMnom enemeHTis
LLbOro MacuBY € TUN BiACTEXYBaHUX AecKpunTopis - String”.

AKWO BM oronocute 3miHHY MacuBy, He iHiuianisyBasLmn ii, TO NOBUHHI NOTIM
ABHO CTBOPUTM MACUB 3 Nepenikom iHiuianisyoumnx sHayeHb. Po3rnaHemo nNpuknaa.

array<String”~>”~ names; // OronoweHHA 3MiHHO1I MacuBy
names = gcnew array<String~>{"Jack", "Jane", "Joe", "Jessica", "Jim", "Jamala"};

Mepwuin onepaTtop CTBOPKE 3MiHHY names Tuny Array, AKa 3a
3aMOBYYyBaHHAM Oype iHiuianizoBaHa 3HayeHHAm nullptr. [pyruii onepatop
CTBOPHOE MAcCKB i iHiLianisye noro pagkamm B GirypHux ay*Kax. bes ABHOro BUKANKY
onepatopa gCnew Len Koa He KOMMINETbCA.

Ona obHyneHHs 6yab-AKOT NOCNIAOBHOCTIi YNCNOBUX €/IEMEHTIB MaCUBY MOKETE
BMKOpucTOBYBaTH OyHKUito Clear (), Aaka BU3HayeHa B Knaci Array. Mpu BUKAUKY
CTaTUYHOT PYHKLiT BKa3yoTb iM'Aa Knacy. Huxuye noKkasaHuU NpuKknag BUKAUKY PYyHKL,iT
Clear().

Array::Clear(samples, @, samples->Length); // O6bHynuTu BCi enemeHTH

Mepwwuit aprymeHT ¢yHKUii Clear() - ue macuB, AKMN NOBUHEH 6yTu
0bOHYyNEeHWI; ApYrMi - iHAEKC NepLoro eeMeHTa, 3 AKOro NOYMHAETLCA OOHYNEHHS;
TPETIN - KiNbKICTb €NeMEeHTiB, WO NiANAraloTb OYMCTUi. TaKMM YMHOM, B LbOMY
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NPUKAaAi BCiMm enemeHTaM macmBy samples npucBoOETbCA 3HAUYeHHA ©. 0. AKLLO BK
3actocyete ¢yHKuito Clear() oo macuBy AecKpunTopiB, Takux sAK String”, To
enemeHTn OyayTb BCTAHOBAEHi B 3HayeHHA hullptr, a Akwo 3actocyBatu ii Ao
macuBy 06'ekTiB TMNy bool, To BOHM OTpMMatoTb 3HaAYeHHA false.

Tenep came Yac po3rnAHYTU NPUKIAL BUKOPUCTaHHSA macuBy CLR.

// NMpoekT_KMNP1 1.cpp: rnaBHbll ¢ann npoekTa.

#include "stdafx.h"
using namespace System;

int main(array<System::String ~> “args)

{
array<double>” samples = gcnew array<double>(50);
// CTBOpUTU BUNALKOBi 3HAYeHHA enemeHTiB
Random” generator = gcnew Random;
for (int i = @; i < samples->Length; i++)
samples[i] = 10@.0*generator->NextDouble();
// BuBecTu BMicT samples
Console: :WriteLine(L"MacuB MicTUTb HacTynHi 3HayeHHA:");
for (int i = @; i < samples->Length; i++)
i
Console::Write(L"{0,10:F2}", samples[i]);
if ((i +1) %5 ==0)
Console: :WriteLine();
y
// 3HaWTU MakCuManbHe 3Ha4YeHHA
double max(0);
for each(double sample in samples)
if (max < sample)
max = sample;
Console: :WritelLine(L"MakcuMmManbHe 3Ha4eHHs B mMaccuBi popiBHiwe {0©:F2}", max);
return 0;
}

TunoBe BUBeAEHHA AaHOI nporpamum snrnagatnme HaCtynHMm HNHOM:

MacuB MicTuTb HaCTyI'IHi 3Ha4YeHHA:

94,87 37,68 12,86 44,02 95,27
27,29 24,43 70,93 87,90 57,73
11,26 90,93 71,48 19,60 78,37
85,04 34,81 17,36 48,42 70,81
68,88 45,75 15,24 24,67 95,56
96,99 40,96 71,64 76,24 36,98
77,48 25,91 11,67 43,61 56,56
8,04 20,27 44,23 74,99 15,14
9,33 92,48 56,99 25,00 43,81
72,51 92,15 27,52 12,40 26,37

MakcuMManbHe 3Ha4yeHHA B MaccuBi popiBHWE 96,99

Cno4aTKy CTBOPHOETLCA MacuKB, 34aTHMI 36epirati 50 enemeHTis TMny double.

array<double>” samples = gcnew array<double>(50);
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3mMiHHa samples Tuny array noBMHHA ByTWU BIACTEXYBAHMM AECKPUMNTOPOM,
60 macueu CLR cTBOplOIOTLCA B AMHAMIYHIA Nam'aTi, KOHTPO/LOBAHIN 36npavem
KCMITTAN.

HacTynHi onepaTopu 3anoBHIOOTb MAacMB NCEBAOBUNAAKOBMMU 3HAYEHHAMM
Tuny double.

Random” generator = gcnew Random;
for (int i = @; i < samples->Length; i++)
samples[i] = 100.0*generator->NextDouble();

Mepwmnin onepaTop CTBOPIOE B AMHami4yHOi nam'ati cepepoBuwa CLR 06'eKT
TMny Random. O6'ekt Random mae QyHKL,ii CTBOPEHHS NceBA0BMMNaAKOBUX 3HAUYEHD.
TyT B umkni BuKopuctoByeTbesa ¢yHKuia NextDouble (), Aska nosepTae BMnNaaKoBe
3HayeHHs Tuny double, wo nexuntb B mexkax Big 0,0 Ao 1,0. NOMHOXMBLIK LEe
3HayeHHA Ha 100,0, oTpMmMaemo 3HayeHHs 0,0 - 100,0. Uukn for 36epirae
BMMNAAKOBE 3HAYEHHSA B KOXKHOMY e/leMeHTi macmBy samples.

O6'ekT Random mae Takox ¢yHKuUito Next(), Aka noBepTae BMNaaKoBe
NO3UTUBHE 3HayeHHA Tuny int. AKWO nepeaaty UinOYMCENbHUIA aprymeHT npwm
BMKOHaHHI ¢yHKUii Next(), To BOHa noBepHe BMMaAKOBE MO3UTUBHE 3HAYEHHS,
MEHLUE 3HAYeHHA LUbOro aprymeHTty. MoOXKHA TaKOX nepeaatm ABa LiNIOYMCENbHUX
APryMeHTH, WO NPeacTaBAATb MiHIMAIbHE | MaKCUMaibHE 3HAYEHHSA, B MeXaX AKUX
MAE 3HAaX0AUTMUCA BUMALKOBE YMCAO.

HacTynHUM UMKA BUBOAUTb BMICT MAcuBY MO N'ATb €N1€MEHTIB B PAAKY.

Console: :WriteLine(L"MacuB MicTuTb HacTynHi 3HayeHHs:");
for (int i = @; i < samples->Length; i++)

{
Console: :Write(L"{0,10:F2}", samples[i]);
if ((i +1) %5 ==0)
Console: :WriteLine();
}

Y UMKAi 3HAYEHHA KOXHOrMO enemeHTa BMBOAUTLCA B Nose wWupuHow 10
CMMBO/IB 3 ABOMA AECATKOBUMM po3pAgamMu. MOKaXKUMK WUMPUHM MOAA FapaHTyeE
BMPIiBHIOBAHHA 3Ha4yeHb B cTOBMUAX. CMMBOM HOBOrO psAKa BMBOAUTHLCA LLOpPas3y,
Konm Bupas (i + 1)%5 nosepTae 3HauyeHHA O, WO BiAOYBAETLCA MicNA BUBEAEHHA
3HAYeHHA KOXXHOro N'ATOro efleMeHTa, TOMYy BUXOAWUTb MO N'ATb 3HAYEHb B PAAKY.

| HapewTi, MaKcMManbHe 3HA4YeHHA eNeMeHTIB MacuMBYy BW3HAYAETLCA
HACTYyMHUM YNHOM.

double max(9);
for each(double sample in samples)
if (max < sample)
max = sample;
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Tyt uukn for each 3acTtocoByeTbcsi TiNbKM AnA  AeMOHCTpaLii Moro
MOXKIMBOCTEN. LIMKN MOPIBHIOE 3HAYEHHS 3MIHHOT MAaX 3 KOXXHUM €NeMeHTOM Mo
yepsi, i KoKW BUABNAETLCA, WO e/leMeHT biniblie NOTOYHOro 3HaYeHHS 3MiHHOI max, To
MOro 3HaYeHHA NPUCBOKOETLCA 3MIHHIM MaX, i B KiHLEBOMY MigCYMKYy 3MiHHa max
MICTUTb MAaKCMMa/ibHE 3 YCiX 3HAaYEeHb €1€MEHTIB MacuBy.

MorKeTe BUKOPUCTOBYBATM TYyT UMKA fOr, AKWO Xxo4yeTe 3anmMcaty Mo3ulLito
iHAEKCY MaKCMMaibHOTO e/IeMEHTA Pa30M 3 MOro 3HAYEHHSAM.

double max = 0;
int index = 0;
for (int i = @; i < samples->Length; i++)
if (max < samples[i])
{
max = samples[i];
index = i;

1.5 CopTyBaHHfi OAHOMipHMX MacuBiB

Y Knaci Array 3 npoctopy imeH System Bu3HauyeHa ¢yHKuUia Sort(), aKa
COPTYE eNemMeHTM O4HOBUMIPHOTrO MACMBY TaK, LLLO BOHM PO3TALLOBYHOTLCA B NOPALKY
3pocTaHHA. LLo6 BnopaaKkyBaTn macus, AOCUTb NepeaaTty Moro Aeckpuntop GyHKLUi

Sort (). MpuKknag HaBeAEHO HUXKYE.

array <int>” samples = { 27, 3, 54, 11, 18, 2, 16 };
Array::Sort(samples); // CopTyBaTu eneMeHTU Macusy
for each (int value in samples) // BuBecTM enemeHTU MacuBy

Console: :Write(L"{0, 8}", value);
Console::WritelLine();

Buknank o¢yHKuUii Sort() nepeBnopsaKoBYE 3HAYEHHA eNeMEeHTIB MacuBy
samples 3a 3pocTaHHAM. Pe3ynbTaT BUKOHAHHSA Lboro ¢pparmeHTa byae Takmum.

2 3 11 16 18 27 54

MoOXHa TaKOX COpTyBaTW Aiana3oH efieMeHTiB MacuBy, nepeaaslin B ABOX
aprymeHTax ¢yHKUii Sort() iHAEKC Neplworo enemeHTa i KinbKiCTb eNemMeHTiB, Lo
NigNAratoTb COPTYBaHHIO. Po3rnaHemo npuknaa.

array <int>” samples = { 27, 3, 54, 11, 18, 2, 16 };
Array::Sort(samples, 2, 3); // CopTyBaTu efeMeHTu 3 2 no 4

Llen Kop, copTye TpM eneMeHTM MacuBy samples, noumHatoum 3 nosuuii 2. Micna
BMKOHAHHA HAaBEeAEHMX BULLE ONEpPaTopiB eneMeHTU macusy byayTb MaTM HACTYMHI
3HAYEeHHSA.

27 3 11 18 54 2 16
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ICHYE TaKOXK KifNbKa iHLWKX Bepciin dyHKLii Sort (), Aki onucaHi B 4oKymeHTaL,i,
PO3rNAHEMO OAHY 3 HUX, AKa 0c06AMBO KOpUCHa. Lia Bepcis npunyckae, Wo y Bac €
ABa MacCuBW, AKi acOLiMOBaHi TaK, WO €/1eMeHTU Meploro 3 HUX NpeacTaBAAalTb
coboto KAKoui A0 BiANOBIAHUX eIeMEeHTIB ApYyroro macmBy. Hanpuknag, imeHa ntogemn
MOXHa 36epertu B 04HOMY MacuBi, a Bary KOKHoro - y apyromy. ®yHkuia Sort()
COPTYE MacMB hames B NOPAAKY 3POCTAHHA | TAKOX 3MIHIOE MOPALOK enemMeHTIB
MacuBy weights, TaK L0 NOKa3HMKKM Baru AK i paHilwe BiAHOCATLCA 40 BiAMNOBIAHMX
NepcoH. Po3rnaHemo Le Ha Npuknag,i.

HacTynHuMi npuknag CTBOPHOE MAcuMB iMeH, 36epirae Bary KOXKHOI NHOAUHU Y
BiANOBIAHOMY enemeHTi Apyroro macusy, a NOTIM COPTYE obuaBa MacuMBM B OAHIN
onepau,ii.

// MNpoekT_KMP1 2.cpp: rnaBHbli dain npoekTa.

// CopTyBaHHA MacuBiB 3a kawyem (imeHa) Ta MOB'A3aHOro 3 HWM MacuBy Bara
#include "stdafx.h"

using namespace System;

int main(array<System::String”> “~args)
{
array<String”>” names ={"3axap", "Opwuca", "Octan", "PocaBa", "Hasap", "Omapka", "Hectop"};
array<int>” weights = { 87, 58, 83, 66, 74, 61, 78 };
Array::Sort(names, weights); // CopTyBaTu mMacusu
for each(String” name in names) // BuBecTn imeHa
Console::Write(L"{©, 10}", name);
Console: :WriteLine();
for each(int weight in weights) // BuBecTu Bary
Console: :Write(L"{0@, 10}", weight);
Console: :WriteLine();
return 0;

BuBeaeHHA AaHoi nporpamm byae HacTynHUM.

3axap Hasap HecTop Opapka Opucs OcTan Pocasa
87 74 78 61 58 83 66

3HayeHHA macuBy weights BignoBigatoTb Basi NepcoH B TUX *Ke MO3MLiAX iHAEKCY,
Wwo i ix imeHa B macuBi names. BuKAMKaHa TyT ¢yHKuia Sort() coptye obuasa
MacCuBM, BUKOPUCTOBYIOYM NEPLLUMI 3 HUX (NAmes) AK KAtoY COPTYBaHHS, WO BU3HAYaE
nopsAoK 060x macusiB. 3 pe3ynbTaTy poboTH NPOrpamm BUAHO, WO NiCAA COPTYBAHHA
IMEHI KOXKHOI NepCoHM BiANOBIAAE 1 Bara 3 A4pyroro macmsy.

1.6 Mowyk B OAHOMipHOMY MacuBi

Y kKnaci Array nepepbaveHi TaKoOXK YHKLUIT NOWYKy enemeHTiB B
ogHoBMMipHOMY Macwmei. Bepcii ¢yHKuii BinarySearch() BukopuctoByloTb
anropuTm 6iHApPHOro NOLWYKY ANA 3HAX0AXKEHHA NO3uL,i iHAEeKCY 3a4aHOr0 efleMeHTa
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B YCbOMY MacuBi abo B 3a3HaYeHOMY Aiana30Hi Moro enemeHTiB. Anroputm b6iHapHoro
MOLWYKY BMMara€, wob enemeHtTM 6ynn BNOPSAAKOBaHI, TOMy nepes BUKOHAHHAM
MOLUYKY B MACUBI iX CAig BNOPAAKYBATH.
[MowWwyK B yCbOMY MACMBi MOXKHA BUKOHYBATM TaK.
array<int>” values = { 23, 45, 68, 94, 123, 127, 150, 203, 299 };
int toBeFound = 94;
int position = Array::BinarySearch(values, toBeFound);
if (position < @)
Console::WriteLine(L"{@}, He 3HaipeHo.", toBeFound);

else
Console::WritelLine(L"{@} 3HaigeHo B mo3uuii iHgexkcy {1}.", toBeFound, position);

LlykaHe 3HauyeHHA 36epiraeTbca B 3MiHHIM toBeFound. Mepwuin aprymeHT
¢yHKuUii BinarySearch() - ue AeckpunTop MacuBy, B AKOMY BUKOHYETbCA NOLLYK, a
APYrMin BKa3ye Te, Wo HeobXxigHO 3HaTU. Pe3ynbTaT NowyKy NoBepTaETbCA GYHKLIEKD
BinarySearch() sk 3HayeHHa Tuny int. AKwWo ApyrMin aprymeHT OyHKUji
3HaNAEHMN B MAcWBi, 3a3HAaYEHOMY B ii NepLIOMY apryMeHTi, NOBEPTAETLCA iHAEKC
MOro no3uuii, B iHLWOMY BUMaAKy NOBEPTAETbCA Bif'EMHE 3HA4YeHHA. TaKMM YNHOM, BU
MOXKeTe NepeBipUTU 3HAaYEHHA NOBEPHEHHSA, LWOO BU3HAUYUTK, YN 3HANAEHO NOTPiOHE
3HayeHHA B macumBi. OCKiIbKM 3HaYeHHA B MacuBi values ByKe BNopAAKOBaHi 3a
3POCTaHHAM, HemMa€ HeobXigHOCTIi copTyBaTM MOro nepes MNOYATKOM MOLUYKY.
HaBeaeHu pparmeHT Koy CTBOPHOE HAaCTyNMHE BUBEAEHHA.

94 3HaWpgeHo B no3uuii iHpekcy 3.

o6 wyKaTn B 3agaHOMY Aiana3oHi enemeHTiB MacMBY, MOXHa 3acCTOCyBaTH
Bepcito ¢pyHKUii BinarySearch() 3 yotupma aprymeHTamu. Meplumii aprymeHT - e
OECKPUNTOP MacuMBy, B AKOMY BWMKOHYETbCA MNOLIYK; APYrMM - no3uuia iHOeKcy
€N1eMEeHTa, 3 AKOro NOTPIOHO NOYMHATU NOLUYK; TPETIN - KiNbKICTb eNeMeHTIB, cepes,
AKMX NOTPIOHO WYKATU; YETBEPTUM - BNACHE LIYKaHe 3HaYeHHSA. HMK4Ye NoKasaHo, aK
e MOXHA BUKOPUCTOBYBATMW.

array<int>» values = { 23, 45, 68, 94, 123, 127, 150, 203, 299 };
int toBeFound = 127;
int position = Array::BinarySearch(values, 3, 6, toBeFound);

TyT 3A4IMCHIOETCA NOLWYK B MAcKBi, MOYMHAOUM 3 MOrO YETBEPTOrO e/IeMEHTa i
[0 OCTaHHbOrO. Pe3ynbTaTom NoLyKy byae HacTynHe:

127 3HaWpeHo B no3uuii iHpgekcy 5.

AK i nonepeaHa Bepcia dyHKuUii BinarySearch(), nosBeprtae nosuuito iHgeKcy
3HaNAeHOro efiemeHTa abo HeraTMBHE 3HAYEHHSA, AKLLO MOLWYK He BAABCA.
Po3rnaHemo npuknaa,.
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// NpoekT_KMNP1 3.cpp: rnasBHbll Gann npoekTa.
// Towyk B MacuBax

#include "stdafx.h"
using namespace System;

int main(array<System::String ~> “args)
i
array<String”>” names = { "3axap", "Opuca", "Octan", "Pocasa", "Hazap", "Ogapka",
"HecTtop", "BorycnaBa", "[OaHuno", "Tapac" };
array<int>~ weights = { 87, 58, 83, 66, 74, 61, 78, 57, 85, 72 };
array<String”>~ toBeFound = { "Opucsa", "Hasap", "Borycnaea", "Kupuno" };

Array::Sort(names, weights); // BipcopTyBaTu mMacueu

int result(9); // 36epirae pe3ynbTyw4e 3HAYEHHS
for each(String” name in toBeFound) // TMowyk Baru 3a imeHem

{

result = Array::BinarySearch(names, name); // Mowyk imeHi B macuBi imeH
if (result<o) // NepeBipka pe3ynbTaTy MOWYKY
Console: :WriteLine(L"{@} He 3HailgeHwuii.", name);
else
Console::WriteLine(L"{@} mae Bary {1} kr.", name, weights[result]);

}

return 0;

Pe3ynbTaT BUKOHAHHA LLiEI NporpaMmn HaBeAeHU HUXKYe

Opuca mae Bary 58 «kr.
Hasap mae Bary 74 kr.
BorycnaBa mae Bary 57 kr.
Kupuno He 3HaWAeHuUn.

CTBOpPIOOTLCA ABa NOB'A3aHMX MAacuBM (MacMB iMeH Ta MacuB BigNOBIAHWX Bar
B Kiflorpamax). Kpim Toro, ctBoptoeTbes macus toBeFound, wo mictutb imeHa ntoaen,
Bary s\kMX NOTPIOHO Ai3HATUCA.

Macueu names i weights ynopaakoBaHO 3 BUKOPUCTaHHAM MacMBy hames sk
KNtoya copTyBaHHA. MoTim B uukni for each BMKOHYETbCA NOLWYK B MAacuBi hames
KOXXHOTO 3 iMeH, Wo mictaTbeca B macusi toBeFound. 3miHHa uukny name no yepsi
OTPUMYE 3HAYEHHA KOXHOro 3 imeH macupy toBeFound. Y uukni 3gilicH0€ETbCA
NOLWYK NOTOYHOTrO iMEeHi 32 ZONOMOTO0 onepaTopa

result = Array::BinarySearch(names, name); // Mowyk imeHi B mMacuBi imeH

B pe3ynbTaTi NOBEpPTAETLCA iHAEKC eleMeHTa 3 MacMBY names, AKUN A0PIBHIOE
name, abo HeraTMBHE 3HAYEHHS, AKLLO TAaKOro He 3HanaeHo. Pe3ynbTaT MOLWYKY
nepesipAETbCA | BUBOAUTLCA BigNOBIAHE NOBIAOMIEHHA.

if (result<®) // MepeBipka pe3ynbTaTy nowyky
Console::WriteLine(L"{@} He 3HalgeHuii.", name);
else
Console::WriteLine(L"{@} mae Bary {1} kr.", name, weights[result]);
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OCKinbKM nopsfoK enemeHTiB macuy weights Bu3HauaeTbcs nopaakom
e/leMeHTiB hames, AnAa OTPMMAHHA pe3yabTaTy 3 macuBy weights morkHa
3BEPHYTMCA A0 €1eMEHTY LbOro MacuBy 3a iHAEKCOM, 3HAWAEHMM NPU MOLUYKY
3MiIHHOI hame B MmacuBi hames. 3 BMBEAEHHA NpPOrpamu BMAHO, WO 3HAYEHHA
"Kupunno" He 6yno 3HaliaeHo B macmBi hames.

Konu 6iHapHWIA NoLWyK 3aBepLUyETLCA HEBAANO0, MOBEPTAETLCA HE NPOCTO AAIKECh
BMNAagKOBE HeratMBHe 3HayeHHA. Hacnpasai ue 3HauyeHHA aBnAe coboto bitoBe
AONOBHEHHA NO3ULLT iIHAEKCY NepLloro eNemeHTa, AKUIM binblue WyKaHoro 3Ha4eHHsA.
3HalouM ue, ckopwucTailteca ¢yHKuieto BinarySearch(), wob 3HaliTM micue B
MacuBi, Kyau cnig 6yno 6 BCTaBUTM HOBWMIA O6'EKT, HE MOPYLUIMBLUM MNPU LibOMY
NOpAAOK COPTYBaHHA enemeHTiB. [lpMnycTMmo, BM XO4veTe BCTAaBUTM 3HAYEHHA
"Kupuno" B macus names. MNo3unuito iHAeKCY, Kyan BiH NMOBUHEH GYyTU BCTaBAEHUN,
MOXKHa 3HaWTW 33 4ONOMOrOK HACTYNMHMX ONEPATOPIB.

array<String”>~ names = { "3axap", "Opuca", "Octan", "PocaBa", "Hazap", "Ogapka", "HecTtop",
"borycnaea", "[daHuuno", "Tapac" };
Array::Sort(names); // CopTyBaTu Macus
String”® name = L"Kupwuno";
int position = Array::BinarySearch(names, name);
if (position <@) // Akwo pe3ynbTaT HEraTUBHWIA,
position = ~position; // NMepekuHyTu 6iTu, wWo6 oTpumaTu iHAEKC BCTaBKMU

AKWO pe3ynbTaT NOLWIYKY HeraTMBHWM, 3aMiHa BCiX OiTiB Ha nNpoTuaexHe
3Ha4yeHHA (0 Ha 1 i HaBNakK) Aa€ NO3ULitO iIHAEKCY, KyaWu cig BCTaBUTU HOBe iM'A.
AKWO pe3ynbTaT NO3UTUBHUI, 3HAYUTb, HOBE iM'A iAEHTMYHO iMeHi B no3uuii 3
iHOEKCOM, pPIBHMM pe3ynbTaTy, TOMY L€ 3HAa4YeHHSA MOXXHa BWKOPUCTOBYBATU
6e3nocepeaHbo.

Tenep mMo’KHa CKOMitoBaTU MacmMB hames B HOBMN MAaCKB, PO3Mip AKOFro Ha OANH
enemMeHT binblue, i 3acTocyBaTh 064McNeHyY NO3ULiIO AN BCTaBKU iMeHi y BignoBigHe
micue.

array<String”~>” newNames = gcnew array <String”>(names->Length + 1);
// KoniwBaTu enemeHTM 3 names B newNames
for (int i = @; i <position; i++)
newNames[i] = names[i];
newNames [position] name; // KoniwBaTu HOBWUIA €NeMeHT
if (position <names->Length) // AKwo we 3anuwuaucs enemeHTM names
for (int i = position; i < names->Length; i++)
newNames[i + 1] = names[i]; // KoniwBaTu ix B newNames

Lle cTBOPIOE HOBWUIA MACMB A0BXUHOK Ha OAUH eNeMeHT binblue, HiXK CTapui.
MoTim KOMitOIOTbCA €N1EeMEHTU 3i CTaporo MacuBy B HOBMI MacuB - Bif NOYaTKy A0
nosuuji iHaekcy position - 1. Micnha uboro KOMItOETLCA HOBE iM'A, @ 38 HUM - peLUTa
efleMeHTiB 3i cTaporo macusy. LLLo6 BigKMHYTU CTapuih MacuMB, MOXHaA HanucaTu
npocTo.
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names = nullptr;

[ns BUBeAEHHS 3HaUYeHb CTBOPEHOro macney newNames BUKOPUCTAEMO LUK
for each.

for each(String” name in newNames)
Console::Write(L"{0,10}", name);

Pe3synbTtatom byae HacTynHe BUBEAEHHS.

borycnaea faHuno 3axap Knpuno Hasap HecTop Opapka Opucsa OcTan
PocaBa Tapac

MOBHWUI TEKCT NPUKNAAa HaBEAEHU HUMKYE.

// TNpoekT_KMP1 4.cpp: rnaBHbli dain npoekTa.
// BCTaBKa 3HaYeHHA y BiAcopToBaHU MacuB

#include "stdafx.h"
using namespace System;

int main(array<System::String ~> “args)
{

array<String”>”~ names = { "3axap", "Opuca", "Octan", "Pocasa", "Hazap", "Ogapka",
"HecTop", "Borycnasa", "[Oauuno", "Tapac" };

Array::Sort(names); // CopTyBaTu Macus

String”® name = L"Kupwuno";

int position = Array::BinarySearch(names, name);

if (position <©) // fkwo pe3ynbTaT HEraTUBHWIA,

position = ~position; // MepekuHyTu 6iTn, wWob6 OoTpMMaTM iHAEKC BCTaBKMU

array<String”>”~ newNames = gcnew array <String”>(names->Length + 1);
// KoniwBaTu enemeHTM 3 names B newNames
for (int i = @; i <position; i++)
newNames[i] = names[i];
newNames[position] = name; // KoniwBaTu HOBWUIA eneMeHT
if (position < names->Length) // flkwo we 3anvMuMAuCA eNeMeHTU names
for (int i = position; i < names->Length; i++)
newNames[i + 1] = names[i]; // KoniwBaTu ix B newNames
names = nullptr;
for each(String” name in newNames)
Console: :Write(L"{0,10}", name);
return 0;

1.7 baraTtomipHi macuBm

Bu morkeTe CTBOPHOBATM MacuMBM 3 ABOMaA i Hinble BUMipamMn; MakCMMaabHa
KiNbKicTb BMMIipiB mMacuBy - 32, 4Oro Ui/IKOM AOCTaTHbO B OinblIOCTi BMNaAKiB.
KinbKiCTb BUMIPIB MacMBY BKA3yETbCA B KYTOBUX AYXKKaX Bigpasy Nicna TMNy enemeHTa
I BiAAINAETbCA Bi4 HbOrO KOMOK. 33 3aMOBYYBAaHHAM MAacUB MAa€E O4AMH BUMIP, OCb
YOMY MM He BKa3lyBa/M MO0 A0 CuX Mip. AK MOXKHA CTBOPUTU ABOBMMIPHUN MaCKB
LiNOYNCENbHUX eNeMEHTIB, MOKA3aHO HUXKYe.
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array<int, 2>~ values = gcnew array<int, 2>(4, 5);

Lleit onepaTop CTBOPIOE ABOBUMIPHMM MacMB 3 YOTUPbLOX PAAKIB i N'ATU
CTOBML,iB, TaK WO BCbOro BiH BMilLye 20 enemeHTiB. LLLo6 3BepHYTMCA A0 eNeMeHTy
6araToBMMIpHOro macuBy, BM 3aAa€Te Habip 3HayeHb iHAEKcy - Mo oAHOMY ANA
KOXXHOTO BUMipY; BOHM BKA3ylOTbCA B KBAAPAaTHUX AYXKKax CNigom 3a im'AM macuBy i
po3ainATbcd Komamu. OCb AK MOMKHA BCTAQHOBUTWU 3HAYEHHA €1eMEHTIB
ABOBMMIPHOIO MAaCUBY LiIUX YMCeN.

int nrows(4);
int ncols(5);
array<int, 2>~ values(gcnew array<int, 2>(nrows, ncols));
for (int i = @; i < nrows; i++)
for (int j = @; j < ncols; j++)
values[i, j] = (i + 1) * (j + 1);

BKknageHMn UMKn nepebupae BCi enemeHTM MacmBy. 3O0BHIWIHIA UWKA
nepebupae pALKN, a BHYTPILWHIA - KOXKEH e/IeMeHT B NOTOYHOMY pAaKyY. AK 6auuTe,
3HAYEHHA KOXXHOr0 enemeHTa BCTAaHOB/IKOETbCA PIBHUM 3HAYEHHIO, OTPUMAHOMY B
pe3ynbTati obuncneHHs supasy (i + 1) * (j + 1). B pesynbrati enemeHTH
neploro pagka 6yaytb mati 3HayeHHA 1, 2, 3, 4, 5, enemeHTn gpyroro pagka - 2, 4,
6, 8, 10 i T.4., a’K 40 OCTAaHHbOrO PAAKA, eNeMeHTH AKOoi byayTb MICTUTU 3HAYEHHA 4,
6,12, 16, 20.

Bu HaneBHO nomituan, wo d¢opma 3anucy [OCTyNny A0 €e/IeEMEHTIB
ABOBMMIPHOTO MacuBY BiAPI3HAETLCA BiJ BUKOPUCTOBYBAHOI 3 MAaCMBaMM «PiAHOIroO»
C++. Ue He Bunagkoso: macmB C++/CLI He € macuBom, NoAdibHMMm macuBy
«pigHoro» C++. AK y»Ke 3ragyBanoca, po3mMipHiCTb MacMBY HAa3NMBAETLCA NOFrO paHa2oM
(rank), Tomy paHr macuBy values 3 nonepegHbOro npuKAagy AOPIBHIOE 2.
3BMYaliHO, BM MoxKeTe oronolwysatn macmsmn C++/CLI 3 paHrom 3 i binblie, ax 4o
MacuBiB 3 paHrom 32. Ha BiaMiHy BiA, LbOro macusu «pigHoro» C++ B AINCHOCTI
3aBXKAM MalOTb pPaHr 1, ockinbku «pigHi» macusu C++ 3 gBoma i Hinbwe BUMipamu
HacnpaBAi € macMBamu macuBiB. AK BUM nobaumTe nisHille, MacMBM MACUBIB TAaKOXK
MO¥Ha oronowyBaTtn i 8 C++/CLI.
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Mpuknag nporpamHoi peanisauii

lMpuknap cTBOpeHHA KOHco/bHOro popaTtky CLR.

HeobxiAHO CTBOPMUTM KOHCONbHMW A0AATOK, SAKUIMA CTBOPKOE Tabauuto
MHOeHHA 12X12 B 4BOBMMIPHOMY MaCMUBI.

Cnpobyemo ckopuctatmca 6araToBUMipHMM MACMBOM B HAaCTyMHOMY NMPUKAAAI.

3a A0OMNOMOro0 HaBeAEeHUX HWUKYEe OMNepaTopiB CTBOPHETLCA ABOBMMIPHUM
MacumBs.

const int SIZE(12);
array<int, 2>~ multiplicationTable (gcnew array<int, 2>(SIZE, SIZE));

Mepwnn pagoK BM3HAYAE KOHCTAHTHE LiN0YMCeNbHE 3HAYeHHS, AKe 3a4a€
KiNIbKiCTb e1eMEHTIB B KOXHOMY BUMIipPi MacuBy. [Apyrnin pagoK BU3Ha4YaE MAacUB PaHry
2, WO CKAagaetbca 3 12 paakis i 12 ctoBnuiB. Y HbOMY PO3MILLYIOTbCA 3HAYEHHA
AO00YTKIB TabAMLi MHOXKEHHA po3mipom 12x12.

3Ha4YeHHA enemMeHTiB MacnBy GOPMYHOTbCA Y BKIAAEHOMY LKA,
for (int i = @; i < SIZE; i++)

for (int j = @; j < SIZE; j++)
multiplicationTable[i, j] = (i + 1)*(j + 1);

30BHILHIA UMKA Nnepebupac paaKku, BHYTPILWHIA - CTOBMLi. 3HAaYEHHA KOXHOTO
enemeHTa A0pPiBHIOE A0OYTKY iHAEKCY PAAKA Ha iHAEKC CTOBNUA MiCAA TOTrO, AK KOXKEH
3 HuUX 36inbweHnii Ha 1. Pewta Kogy oyHKUii main() 3aMaeTbca BUKAOYHO
BUBEAEHHAM Ha eKpaH. llicha BuBeAeHHs 3arosoBKa Tabauui GopmMmyeTbea NiHiA, Wwo
NMO3HAYaE Wanky Tabamui HaCTyNHUM YAHOM.

for (int i = @; i <= SIZE; i++) // BMBeCTU ropu3oHTasbHYy po3AifbHY NiHitk
Console: :Write(L"____ ");
Console: :WritelLine(); // BuBecCTM HOBUIA pAdOK

KoxHa iTepauis umkny BUBOAUTb N'ATb CUMBOIB MigKpecneHHA. 3BepHiTb yBary
Ha Te, LLLO BEPXHIO MEXKY NIUYNIbHUKA LIMKAY BU3SHAYEHO AK 3HAYEeHHA KOHCTaHTn SIZE
BKAOYHO, TOH6TO BMBOAUTLCA 13 HabopiB 3HAKIB NigKpecneHHsA, wob Ha A0AaTOK Ao
12 ctoBnuiB 3Ha4YeHb cPoOpPMyBaTU NOYATKOBUIN CTOBMNEL,b 3ar0/10BKIB PAAKIB.

Y HacTynHOMY UMK BUBOAUTBLCA PALAOK 3aro/I0BKiB CTOBNLiB TabanLi.

Console: :Write(L" [} // BuBecTu BepxHii papok Tabnauui
for (int i = 1; i <= SIZE; i++)

Console: :Write(L"{0,3} |", i);
Console: :WriteLine(); // BuBecTu HOBUI pAJOK

CnoyaTKy nepea, BMBeAEHHAM 3aro/I0BKIB CTOBMLIB OKPEMO BMBOAUTLCA rpyna
npobinis, Tomy WO Le - cnewuianbHMN BUNAA0K 6e3 BUXiAHOro 3HaYeHHs; AaHi npobinu
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3HaxoA4ATbCA HaJ, NOYAaTKOBMM CTOBMLLEM 3aro/IOBKiB pAAKiB. KoXHa MiTKa cTtoBnuA
BMBOAUTLCA B LMKAI, NOTIM ide CUMBO/1 HOBOFO pPAAKa, roTyoYM HACTYNMHUN PALOK
BUBOAY.

PagKu 3HaYeHb BUBOAATHCA 33 4OMNOMOTIOI BKAAAEHOTO LMKAY.

for (int i = @; i<SIZE; i++) // BuBecTu iHwWi pagku
{
Console: :Write(L"{0,3} |", i + 1);
for (int j = ©; J<SIZE; j++)
Console: :Write(L"{0,3} |", multiplicationTable[i, j]);
Console: :WritelLine(); // BuBECTM HOBUII pALOK

30BHIWHIA UMKN nepebupae pAaKM, a KOA B 30BHILHbOMY UUKAI OpmMYE
BUBEAEHHA BCbOro psAAkKa, BK/HOYAOUYM MOTOo MITKY B NiBiA YaCTUHI. BHYTPIWHIN UMKA
BMBOAWUTb 3HAYEHHA enemeHTiB macmBy multiplicationTable, signosigHux i-my
PAOKY, PO34INAYN IX BEPTUKAIBHUMU NiHIAMN.

Mopanblunii Ko BUBOAUTb HUMKHIO NiHito Tabaunui.

[daHni npuknag GopmMye HacTynHe BUBELAEHHSA.

Tabnuua MHOXeHHA po3mipom 12:

| 2| 2| 3| 4| 5| 6| 7| 8| 9] 10| 11 | 12 |

| SSI— R sl [T | [
1] 1] 2| 3| 4| 5| 6] 7| 8] 9] 10| 11 ] 12 |
2] 2] 4] 6| 8|10 | 12 | 14 | 16 | 18 | 20 | 22 | 24 |
3] 3| 6| 9|12 | 15| 18 | 21 | 24 | 27 | 30 | 33 | 36 |
4| 4| 8|12 |16 | 20| 24 | 28 | 32 | 36 | 40 | 44 | 48 |
5| 5]10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 6@ |
6| 6| 12| 18 | 24 | 36 | 36 | 42 | 48 | 54 | 60 | 66 | 72 |
7] 7|14 ] 21| 28| 35| 42 | 49 | 56 | 63 | 70 | 77 | 84 |
8| 8|16 | 24 | 32 | 40 | 48 | 56 | 64 | 72 | 80 | 838 | 96 |
9| 9| 18 | 27 | 36 | 45 | 54 | 63 | 72 | 81 | 90 | 99 |1e8 |
10 | 10 | 20 | 30 | 406 | 50 | 60 | 70 | 80 | 90 |100 |110 |120 |
11 | 11 | 22 | 33 | 44 | 55 | 66 | 77 | 88 | 99 |11e |121 |132 |
12 | 12 | 24 | 36 | 48 | 60 | 72 | 84 | 96 |1e8 |120 |132 |144 |

TeKcT nporpamMHoOro Koay A4aHoro Moayna HaBeaeHu B Nictuhry 1.1.
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1)
2)

3)
4)
5)
6)

7)

17)
18)

KOHTpONbHL NUTaHHA

LLlo Take cepepoBuue CLR? AK cTBOpUTU KOHCONbHMI aoaaTok CLR?

[na yoro notpibHa pyHKuisa WriteLine() mosu C++/CLI? B akomy npocTopi
iMeH BOHa 3Haxo4uTbcA?

[na voro notpibHa pyHKuia Write () mosu C++/CLI? B skomy npocTopi imeH
BOHa 3Haxo4UTbCA?

AK opraHi3yBaTn popmaToBaHe BMBELAEHHA TEKCTOBUX PALKIB 32 4,OMNOMOroH
oyHKuin Write() TaWritelLine()?

[na yoro BUKOPUCTOBYETLCA cneuundikaLia dopmaty y Burnagi {n,w:Axx} Ta
LLLO BOHA O3HA4YaE?

HaseaiTb 0CHOBHI cneymdikatopn GopmaTyBaHHA KOHCO/IbHOTO BUBEAEHHA
C++/CLI?

[na yoro BUKopucToBytoTbCa GyHKUii Console: :ReadLine() Ta
Console::Read()?

[na yoro BuKopucToByeTbea dyHKLia Console: :ReadKey()?

[ina yoro BUKopUcToBYEeTbCA GYHKLiA PyHKLiA Parse()?

B yomy BigmiHHicTb macuBiB C++/CLI Big maciBiB «pigHoro» C++7?

Ak ctBopuTn macue C++/CLI?

Ona yoro BUKopucToByeTbCcAa Uukn for each cepeposuiia CLR?

[na yoro BuKopucToByeTbea GyHKUiA Array : :Clear () Ta AK BOHa npauoe?
AK 3a4aTn macmB BUNAAKOBUX Yncen?

AK opraHi3yBaTn COPTyBaHHA OAHOMIPHOFO MacuBy?

AK opraHi3yBaT cCOpPTyBaHHA AaHUX Y ABOX NOB’A3aHMX MacMBax?

[na yoro BukopuctosyeTbca GyHKLia BinarySearch() Ta ak BoHa npauoe?
AK 3apatoTbea 6baratomipHi macmeum B C++/CLI? AKNIA MaKCMMabHO MOXKAUBUM
paHr macuey?
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MporpamMmHuin Kop,
NictuHr 1.1

// BWKOpPUCTAHHA ABOMipHOro MacuBy
// NpoekT_KMNPl.cpp: rnaBHbini Gain npoekTa.
#include "stdafx.h"

using namespace System;

int main(array<System::String ~> “args)

{
const int SIZE(12);
array<int, 2>” multiplicationTable(gcnew array<int, 2>(SIZE, SIZE));
for (int i = @; i < SIZE; i++)
for (int j = @; j < SIZE; j++)
multiplicationTable[i, j] = (i + 1)*(j + 1);
Console: :WriteLine(L"Tabnmua mMHoxeHHs po3mipom {@}:", SIZE);
for (int i = @; 1 <= SIZE; i++) // BuBeCTW ropu3oHTanbHy po3AinbHYy NiHiiw
Console::Write(L"___");
Console: :WriteLine(); // BuBecTu HOBUI pAJOK
Console: :Write(L" ["); // BuBecTu BepxHii pspok Tabauui
for (int i = 1; i <= SIZE; i++)
Console: :Write(L"{0,3} |", i);
Console: :WriteLine(); // BuBecCTM HOBUI pAfOK
for (int i = @; i <= SIZE; i++) // BuBeCTM ropusoHTasibHy po3AinbHy niHiw 3
// BepTUKaNbHUMU pUCKaAMU
Console::Write(L"___ _|");
Console::WriteLine(); // BuBecCTu HOBUI psafoOK
for (int i = @; i<SIZE; i++) // BuBecTu iHWi pagkwu
{
Console::Write(L"{0,3} |", i + 1);
for (int j = @; J<SIZE; j++)
Console::Write(L"{0,3} |", multiplicationTable[i, j]);
Console: :WriteLine(); // BuBecTM HOBUI pAdOK
}
for (int i = @; i <= SIZE; i++) // BMBECTU ropu3oHTaNbHYy po3AiNbHY NiHilk
Console: :Write(L"__ ");
Console::WriteLine(); // BuBecCTu HOBUI pAfOK
return 0;
}
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Komn’ oTepHUin npakTUKym N°2
CTtBopeHHA poaatky Windows Forms

Merta: BMBUYNTU NPUIAOMM CTBOPEHHSA HOBOro aoaatky Windows Forms B Visual C++.
3acBOITU MeTOAU KOMMIiNAuii, 3anycKy Ta 8iona200xcysaHHA npoekty Windows Forms.
O3HamomuTucb 3 Knacamu Form, GroupBox, Panel, Lable, TextBox, Button,
RichTextBox, ix BnacTuBoctamu Ta metogamu. BUBUMTK onepaTopu nepeTBOpPeHHA
TMNiB Npu poboTi 3 npoektamn Windows Forms B Visual C++.

3aBpaHHA: cTBOPUTU HOBMI nycTuii npoekT CLR, goaatm B Hboro ¢opmy Windows
Forms. CtBoputn wabnoH goaatky Windows Forms. [logatm HeobxigHi enemeHTH
iHTepdency y popmy 3rigHO OTPUMAHOIO BapiaHTy 3aBAAHHA.

3a2anbHi sumozu.

1) CrtBopuTK npoekT Windows Forms.

2) [opatu B HbOro HeobXiAHI eneMeHTM KepyBaHHA Ta NPOrpamMmHuii Koa ana
peanisauii nocTaBneHol 3a4a4i 3rigHO OTPUMAHOIO BapiaHTy 3aBAAHHA

3) [lporpamMHuin Kog Ma€E BYTU YiTKO CTPYKTYPOBaHUN.

4) ImeHa 06’eKTiB MatOTb HECTU CEHCOBI HaBaHTAXEHHS.

5) MporpamHuii Kog Ma€ CynpoBOAKYBATUCb KOMEHTAPAMM B TEKCTI MPOrpamu.

Bumoau 00 BUKOHAHHA.

1) CrtBopuTM HOBMI nycTuit npoekT B Visual C++ tuny CLR = [llycTui
npoekT CLR 3im’am suay Windows Forms.

2) [dopatn B npoeKT 06’ekT Popma Windows Forms.

3) BuMKOHaTW HerobxigHi HanawTyBaHHA BAACTMBOCTEM MNPOEKTY Ta BHECTU
HeobXxigHi 3MiHW A0 NPOrPamMHOro Koay AANA MOMKAMBOCTI Komninauii Ta
3anyCcKy 404aTKy 3 nycToto dopmoto.

4) Ticha nepeBipKM 3anyweHoro AoAaTKy CTBOPUTUM HOBWUM LWABAOH 3 im'am
Windows Forms B nepeniky HoBux npoekTiB Visual C++.

5) CrtBopuTn HOBMIM NycTuin npoeKkT B Visual C++ 3 BUMKOPUCTAHHAM HOBOTO
cTBOpeHoro wabnoHy npoektie Windows Forms 3 im'am Buay
Mpizsnwe KIP2.

6) Po3pobuUTHM anropuTM Po3paxyHKy 3a/1€XKHOCTI 3rigHO CBOro BapiaHTY.

7) [dopatn HeobxigHi BisyanbHi enemeHTH iHTepdency A40AaTKy CKOPUCTABLUUCH
ob6’ekTamum Knacis GroupBox, Panel, Lable, TextBox, Button Ta
RichTextBox.
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8) Migknountn 3a HeobxigHOCTi 6ibnioTeKy MaTemaTuyHMX OJYHKLUIN a0
3aronoBoYHOro daiiny popmu.

9) OpraHi3dyBaTK BBeAEHHA BXiAHMX AaHUX 33 Aonomoroto 0b6’ekty TextBox 3
nosicHeHHaMU B 06’ekTax Lable.

10) OpraHisyBaTu BMBEAEHHA BUXIAHWUX AaHWUX Ta PE3yNbTaTiB PO3PaxyHKy B
OoKpeMux pagkax 06’ekTy kKnacy RichTextBox.

11) BuBecTn AianoroBe BIKHO 3 OCTAHHIM PO3pPaXOBaHWMM 3HAYEHHSAM LUYKAHOI
3MiHHOI.

TeopeTn4yHi BigomocTi

2.1 CtBOpeHHA HoBoro paoaaTtky Windows Forms

Ona Toro, wob6 CTBOPUTU NMPOEKT A0AaTKa Ha ocHoBi TexHosorii Windows
Forms HeoaxiaHO BUMKOHATK HACTYMHI onepadiii.

1) Bnbpati B ronoBHOMY MeHto NyHKT ®ann = CTBOpuUTM = [lpoekT..(File
= New = Project..).

2) B pianorosomy BikHi CTBOpeHHA npoekTy (New Project) B niBii YacTuHi
BikHa o0bpatu BcTaHoBneHi = lWabnoHn = Visual C++ = CLR
(Installed = Templates = Visual C++ = CLR).

3) B ajanoroBomy BikHi CTBOpeHHA npoekTy (New Project) B ueHTpanbHil
YacTWHI BikHa 06paTu NyHKT MycTnin npoekT CLR (Empty Project CLR).

4) 3apatv im'a HoBoro npoekty y noni Im'a: (Name:).

5) 3apatn micue 36epeeHHss HOBOMO pileHHA y noni Po3TawyBaHHA:
(Location:).

6) 3agat im'a HoBoro piweHHA Yy nosi IM'A piweHHA: (Solution name:) Ta
HATUCHYTU KHONKY OK.

B pesynbTaTi BULE 3a3HayYeHux A byae ctBopeHuin nyctuin npoekt CLR vy
AKOro BiACYTHi 6yab-AKi enemeHTH (puc. 2.1).

Ona MOMKNAMBOCTI MOAANbLIOrO CTBOPEHHs BiKOHHOro goaaTtky Windows 3a
TexHonorieto Windows Forms y ctBopeHuin nyctmin npoekt CLR HeobxigHo aoaaTtu
nycty ¢opmy (Form), aka 6yae BikHOM ManbyTHbOro A0AATKY.

7) 06paTv B MeHIo NyHKT MpoekT = [JopaTu HoBuh enemeHT.. (Project

= Add new item..).
8) 3'aBuTbCA Aianorose BikHO JogaTu HoBui enemeHT (Add New Item.),
B NiBilA YaCTUHI AKOro cnig 06paTn NyHKT BcTaHoBneH1 = Visual C++ =
UI (Installed = Visual C++ =UI).

9) Hapgani B LEHTPaNbHIl YaCTUHI Aianorosoro BikHa [JoAaTU HOBUWA eneMeHT
(Add New Item) o6bpatu nyHKT dopma Windows Forms (Form Windows
Forms).
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10) Y noni Im'a: (Name:) 3apati im's HoBOi dopmu (dain 3aroNoBKy 3
po3wWwmnpeHHsam . h).

w Mpoekr! - Micr o Yg .',:‘ BeicTpeii 3anyck (Ctrl+ Q) P o B
®aiin  [Mpaska 3 o Coopka  Ovnagka Komanga Cepenc Tecr  Awaims  Oxno  Cnpaska Bendyug Vladyslav ~

i = J Debug -~ xB86 = P fokansHbiii otnagunk Windows ~ Sl _

MaHens 3nemeHTo OBospesarens obwexkTos ~  Obospesatens pewueHnii
Mowck no navenn 3nementoe 2+ Ofzep: Moe PELUEHKE

4 OBwme Mowcks

=B mscorlib 3] Pewenme "Mpoextl” (npo
I [l Npoexrl 4 5| DyrEm
[+ =B Cceinkn
b NE BHewhwe 3aBucumMocT

=B Daiinel
= Daiinel pecypco

CBopka mscorlib
YneH
YeegomneHna

CA\Program Fi \Reference

CeoicTea
> 0 X 3aronosounbie daiinbi MNapametpel dunstpa

" [EEn #

B Jonoanwtensno
Gaitne SCC True
E O6wme
(Wnas) 3aronosoyHsle daiine
(Minas)
ONpEJENAET MMA HUALTPA.

Cnncok owmBok

PucyHok 2.1 — BikHo cepegosuita Visual Studio 3ictBopeHum nyctum npoektom CLR

11) Y noni Po3TawyBaHHA: (Location:) 3agaetbca micue 36epexkeHHs dpainy
HOBOT popmu.

12) Mo 3aBepLieHHto BUBOpY HaTUCHYTM KHonKy JoaaTtu (Add) gna popasaHHA
HOBOT GOpPMU Yy NPOEKT (puc. 2.2).

Mpy BMHMKHEHHI MOMW/IKM BHACNiAOK AopaBaHHA ¢dopmum Ao npoekty CLR
(Visual Studio 2015) abo npu 3anycKy CTBOPEHOIO NPOEKTY 3 A0AaHOo GopMOoto
(Visual Studio 2013) ana moxknmsocTi po3pobku npoekty Windows Forms
HeobXxiaHO AOAATKOBO BMKOHATM NeBHWUIA Habip onepauii.

1) [oAaaTti HacTynHWI NporpamHuii Kogy daiin popmm 3 poswMpeHHsm . cpp (3a
3amoBuYyBaHHAM daiin MyForm. cpp), sknin obupaetbca B Ornagadi piweHb

(Solution Explorer).

#include "MyForm.h"//im’a 3aronoBky ¢awoi ¢opmu
using namespace MNpoekTl; //im’A Baworo npoekTy

[STAThreadAttribute]
int main(array<System::String ~> “args)
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Application::EnableVisualStyles();
Application::SetCompatibleTextRenderingDefault(false);
Application: :Run(gcnew MyForm());

return 0;

JoBaenTe HOBBIA 2nemenT - MpoexT]
4 YcraHoeneHHele Coptupoeka no: Mo ymonqanuio FH Yetanosneno: Wabnone — newck (Ctr P =

4 Visual C++
ul
KD..'J'

Popwma Windows Forms Visual C++ Tan: Visual C++
Cozpaer popmy CLR, cogepxawyro
Apyrue 3nemenTbl ynpasneHna Windows.

& I Monbzoeatensckmii 3nemenT ynpaenedna CLR Visual C++

JaHHble
Pecypchl
Web
Cnys#ebHble nporpammel
Tabnuuel CcBORCTE
Tect
HLSL
Ipadmka

b B cetw

Wnas: MyForm.h
Pacnonoxenne: D\DownLoad\C++CLR\Npoet I\ Mpoerr1y -

PucyHoK 2.2 — [lianorose BiKHO A04aBaHHA HOBOTO enemeHTy A0 npoekty CLR

2) O6patu NyHKT meHto MpoekT = BnactuBocTi: MpoekTl (Project =
Projectl Propeties..), nicna yoro 3'aButbca gianorose BikHO CTOPiHKMY
BnactusocTei MNpoekTtl (Projectl Property Pages).

3) B niBin yvacTMHi pianoroBoro BiKHa 060Mpaemo nNyHKT BnacTuBoCTi
KoHbirypauili = KomnoHyBanbHuUK = Cuctema (Configuration
Properties = Linker = System).

4) B npaBii YacTMHi Ajanorosoro BikHa y noni Miacuctema (SubSystem)
3agaemo Windows (/SUBSYSTEM:WINDOWS ), Ak BKa3aHO Ha pwc. 2.3.

5) B niBih 4acTuHi AgianoroBoro BiKHA 06Mpaemo NyHKT BnacTuBoCTi
KoHdirypauii = KomnoHyBanbHuKk = [JopatkoBo (Configuration
properties = Linker = Advanced).

6) B npaBiit YacTuHi gianorosoro BikHa y noni Touka Bxoay (Entry Point)
334a€EMO Main, AK BKasaHO Ha puc. 2.4 i HaTUCKaemo KHonky OK ans
3aCTOCYBaHHA 3MiH.
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Crpauykl ceoiicte Windows Forms ? >
Kondurypauma: | Axtmenas (Debug) ~ | [Nnardopma: | Axtwenaa (Win32) V| | Awucnetyep KoHdUrypauni..
4 CeoiicTea KoHGHUMypaLmm Windows (/SUBSYSTEM:WINDOWS) v
QBwme MuHumansHans Tpebyeman sepona
Ornaaxa Pesepenpyemelii pasmep kyun
Katanoru VC++ DukcHpyembli pasMep Kydun
boC/Ces Pezepeupyemelii pazmep cTeka
4 Kowmnorosuyk TukcHpyembIi pasMep cTeka
Dot Brntounte Bonelumne agpeca
Beoa Cepeep TepmuHance
Qain manndecra
3anyckaTe € KOMNAKT-ANCKA C NoMoLs d| Her
Ornaaca 3anyckate M3 ceTM € nomoLUeto daitna noge Her
Cucrema -
Ty e a— Opaiieep He zagano
Breapennend IDL
MeTaganHeie Windows
JdononHutensHo
Bce napametpel
KomaraHaa cTpoka
B VIHETpyMeHT maHndecTa
b Tenepatop XML-aokymern
I Mndopmauma o6 ncxogHo|
b Cobeitna cBopkw
I Hactpaneaembiii 31an cbo|
I Ananws koga
NMogcucrema
Mapamerp /SUBSYSTEM npesnucelBacT onepaunoHHoil cMcTeMe Nopagok Beincadesna EXE-daiina. BeiBop
< 3 | | MoACKETEMBI BAWAET HA CUMBO TOUKWN BXOA (MM dyHKLNKD TOMKWN BX0A3), KOTOPLIi BEIGEPET KOMNOHOBLLMK.
I oK I | Otmera | MprrMeHnTE
PucyHok 2.3 — 3apaBaHHA 3Ha4YeHHsA nona MNigcucTema y BAacTMBOCTAX NMPOEKTY
Crpannyel ceoiicts Windows Forms ? X
Kondurypaurs: | Axtvedan (Debug) ~ | Mnargpopma: | AkTueHas (Win32) V| | Auncnetyep KoHGUrypaumi..,
4 CgoicTea KoHdMrypaumn ~
OBwpe Bes Toukw Bxoga Her
Otnaaka YCTaHOBUTE KOHTROMBHYHE CYyMMY Her
Karanorm VC++ Basoskiii agpec
B GG+ BHeceHne cayyaiinocTv B Bazoeelid agpec | JJda (/DYNAMICEASE)
4 Kowmnonosuyk DukcnposanHbid Basoseiid agpec Her (/FIXED:NC)
Obyne MpegoTepawienne nenoanedna aadnex (DE| Jda (/NACOMPAT)
Beoa OTkntounTe cozganne cBoprm Her
Daiin manndecta
Brirpysute oTnomeHo sarpysaemble DLL
g;:j:z He Bknroyate oTnoseHo sarpysaemele DLL
BuBnuoTteka nmnopTa
QnTumuzauma
Breapenmisiii DL OfbeanHuTs pasaens
Meraarrsie Windows KoHEYHEIR KomnsroTEp MachineX86 (/MACHINE:X86)
Mpoune Her
Bce napameTpe ATpwByT notoka CLR
Komananan cTpoka Tun CLR-cBpaza Tun oBpaza no yMoA4aHu
I VIHCTpymeHT maHudecTa Daiin knroua
I» Menepatop XML-gokymen KoHTedAHep kntoYeid
I Mudopmauma ob nexogHo! OTnoXEHHAA NOANKCE
I» CoBbrrua chbopkm Mpoeepka CLR Ha Heynpaenaemelii kog
I Hactpaueaemeii 31an cBo Otuer ob owmbre 3anpocuTe HesamegnuTensHe (/ERRORREPORT:PROMPT)
I+ AHanws koga BripaeHWBaHME pazgena v
Touka Exopa
Mapametp /ENTRY 3agaeT yHrUn ToYkW BX04a B Ka4ECTEE HavanbHoro agpeca ans EXE-daina won DLL.
£ >
| oK I | OtmeHa | MpumMeHnTs

PucyHoK 2.4 — 3apaBaHHA 3Ha4YeHHA nond ToYyka BXOAY Y BNACTUBOCTAX NMPOEKTY
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2.2 CTBOpEHHA HOBOro wabnoHy AoaaTky

Ana Toro, wWob He NOBTOPHOBATU KOXKHOMO pasy AaHUMN Nepenik onepauin npu
CTBOPEHHi HOBOTO BiKOHHOTO goaaTKy Windows Forms noTpibHoO cTBOpeHMM NpoeKT
Aoaatn o wabnony npoekTie Visual C++. A uboro BUKOHYEMO HACTYMHI Ail.

1) Obupaemo NyHKT meHto ®an = EkcnopT wabnony.. (File = Export

Template..).

2) 3’aButbca MaiicTep ekcnopTy wabnoHiB (Export Template Wizard).

Y BiKHi manctpa Bubip Tuny wabnoHy (Choose Template Type)

3a/IMIAEMO BCe 32 3aMOBYYBAHHAM Ta HaTUCKAaemo KHonky fani (Next) sk

NOKa3aHo Ha puc. 2.5.

MacTep a3kcnopTa WabnoHoe ? x

@ Bribop TMna wabnona

JTot MACTEQR NOIBXIAET FKCNOPTUPCEATE NPOEKT MKW ZAEMEHT NPOEKTE M3 TEKYLLEND DELLIEHWA B LI.IEﬁﬂIZIH, Ha OCHOEBE
KOTOPOrD MOMHO ETAET CO38a8Tbh HOBBIE NPOEKTHI,

Bribepute TUN wWabnoxa, KoTopeli TpebyeTcA co3gate
(®) LlaGnon npoekTa

C nomoLLksr WabnoHa NPoekTa NoE30B3TENE MOXET CO343TE HOBLIA NMPOEKT HA3 OCHOBE 3KCNOPTHMPOBAHHOC NPOEKTA.
Monk30BaTENE CMOMXET MCNONL30BATE BALW WAGBNOH B AMANCrOBOM OKHE "HoBbIA NpoekT” ANA KAWEHTCKMX NPOEKTOE W B
ananorosom okHe "Hoeelil 6eB-cait” gna eed-caiTos.

() WaBnon 3nemerTa

LaGnoH 3nemMeHTa NOIECANT NONE30EATEND ACBABNTE BALU 3NEMEHT B 04WH W3 CYLLIECTBYHOLLMX NpoekToE. Baw wiatnow
BYJEeT AOCTYMNEH NOALICEATENH B JUancrosom okHe " JoBaBnTe HOBBIN 3nemMeHT".

BblﬁEFIHTE NpOEKT, HA OCHOBE KOTOPROro CNEIYET CO30aTh LwiabnoH

Windows Forms ~

lanee = Otmena

PucyHok 2.5 — BikHo Bubip Tuny wabnoHy maicTpa AoAaBaHHA WabaoHiB

3) B apyromy BiKkHi Mmalictpa Bubip napametpiB wabnoHy (Export
Template Wizard) poaaemo HacTynHe:
a) y noni Im’A wabnoHy: (Template name:) 3anucyemo Windows
Forms;
b) y noni Onuc wabnoHy: (Template description:) 3anucyemo

TEKCT NoACHeHHsA «CTBOpPeHHA BiKoHHoro goaaTtky Windows Forms
(CLR)»;
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c) y noni 306paxeHHAa 3Ha4dka: (Icon Image:) 3a baxkaHHAM ANS
MOK/INBOCTI LUBMAKOIO 3HAaXO4KEeHHA WaboHY NPOEKTY cepen, nepeniky
wabnoHiB Visual C++ gogaemo rpadiyHe 306parkeHHs;

d) nepesipsemo Bibip onuii ABTOMAaTU4YHO imMnopTyBaTu WabnoH y
Visual Studio (Automatically import the template into
Visual Studio) Ta HaTuckaemo KHonky FotoBo (Finish) sk
306parkeHo Ha pwuc. 2.6.

Macrep 3kcnopTa wabnoHoe ? *

@ Bribop napametpoe wabnona

Mma watnoHa:

|Wind0w5 Forms |

Onucanne wabnoHa:

|CTEDpEHHa BikoHHoro gogatky Windows Forms (CLR) |

MzobpameHne 3Ha4Ka:

|C:\Users\Bend}r\Pictures\\risual_studio.png | | Ogsop... |

MpocmoTp nsobpaxenuns:

| | OBzop...
MecTononoxeHne EpxogHEX fainos:
|D:\D0cuments\‘u‘isua| Studio 2015\ My Exported Templates\Windows Forms.zip
ABTOMATMYECKH MMNopTMpCEaTe WatnoH B Visual Studic
OTKpBITE OKHO NPOBOAHWES B NANKE BRIXCAHLE Gainos
< Hazag loToBO CTmeHa

PucyHok 2.6 — BikHo Bubip napameTpiB wabnoHy maictpa goaasaHHA WabnoHiB

Micna poaasaHHA WabnoHy, ana cTBOpeHHs HoBoro npoekty Windows Forms
HeobxigHo byae BUKOHATU HACTYMHMIN Nepenik Aii.

1) O6paTt B ronoBHOMY MeHt0 NyHKT ®ann = CTBOopuTU = [poekT..(File =
New = Project..).

2) B pianoroBomy BikHi CTBOpeHHA npoekTy (New Project) B niBiii YacTuHi
BiKHa 06paTn BcTaHoBneHi = WlabnoHn = Visual C++ (Installed =
Templates = Visual C++).

3) B mianorosomy BikHi CTBopeHHs npoekTy (New Project) B ueHTpanbHi
YaCTUHI BiKHA 3'ABUTbCA NYHKT CTBOPEHOro Hamu wabnoHy Windows Forms,
AKMN | NOTPiI6HO 06paTH (puc. 2.7).
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CozgaHue n

P Mocnegnne paiine NET Framework 4.5.2 -~ Coptupoeka no: [Mo ymonuaHno - Y¥cranosneno: WaGnone — nouck (Ctr O =

4 YcTaHOBNEHHBIE

++
E‘I[!! Bubanotexa DLL (yHneepcansHele npunoxedna gna Wind... Visual C++ Tun: Visual C++

4 |laGnoHe: Creopenna sikonHoro gogatky Windows

++
P Visual C# !E | Cratnueckan GrnGnnoTeka (YHNBEPCaNbHBIE NPUNCKEHNA 4. Visual C++ Forms (CLR)

b Visual Basic

++
Visual F# ‘ﬂ[!! KomnoeHT cpegbl BoinonHerna Windows (yHueepcanehbl... Visual C++
Ly

4 Visual C++

b Windows E:l

ATL

CLR Windows Forms
CBwme
LY [ =y

Mpoext Makefile Visual C++

Visual C++

b Bcem

Wnan:
Pacnonoxerne:

Wma pelueqms:

Windows Forms1
D:\DownlLoad\C++CLR\

Windows Forms1

OBsop...

Co3aaTh KATANor 4NA PELLEHKA

[[] foBaeuTs B cHCTEMY YNPaBIEHAA BEPCUAMM

PucyHok 2.7 — [lianoroBe BiKHO CTBOPEHHA HOBOTO NMPOEKTY 3 AoAaHUM WwabnaoHom Windows
Forms

Micna uboro B IDE BiAKPMETLCA HOBWUI NPOEKT, AKUN BXKE MICTUTUME MyCTy
dopmy (puc. 2.8).

w Windows Forms1 - Microsoft Visual Studio Y@ &  Beicipwiisanyck (Cirl+Q) P - 0O x
Qaiin  [Npaeka Bug
H-aOHE D -

Mpoekr Coopka Otnagka Komanga  @opmar  Cepewc  Tecr  Ananms  Okdo  Crnpaexa Bendyug Vladyslav = BV

Debug ~ x86 ~ P Nokaneheii otnagune Windows ~ Sl _

Nanens anemeqTos * 0 X |[MyForm.h [Kencrpykrop]® & X Obospesarens obwektos ¥ OBospeBaTent peLLEHMil

m o-sSaBE o =

OBospesarens pewennii — nownck (Ctrl+xx)

MNMowWck No NaHenn 3NeMEHTOB p -

4 Bee dopmbl Windows Forms a5 MyForm

¥kasatene X
] Pewenne "Windows Forms1" (npoexros: 1)

4 [%] Windows Forms1
BindingMavigator b =B Coounkn

BackgroundWorker

BindingSource b NE BrewwHwe 3asncumocty
Button
CheckBox
CheckedListBox

4 L] 3aronoBodHble $aine
4 MyForm.h
[ MyForm.resx
5 Daiinel ncxogHoro Koga

ColorDialog * Daiine pecypcos

ARNTED T~

ComboBox
ContextMenuStrip
DataGridView
Data5et

¥ BEAOMAEHNA

CeoiicTea

L

MyForm Systemn.Windows.Forms.Form

DateTimePicker o W F #

DirectoryEntry Default

Microsoft Sans Serif; 8,25pt
ForeColor Control Text
FormBorderStyle Sizable

RightToLeft Mo

RightToLeftLayout False

Text MyForm

TR TR oo
» Text
The text associated with the control.

Cursor

DirectorySearcher v x Font

DomainUpDown
ErrorProvider
EventlLog
FileSystemWatcher

NESL v fE

FlowLayoutPanel
FolderBrowserDialog
FontDialog

GroupBox Cnucok ownbok

PucyHok 2.8 — BikHo IDE 3 Bigkputnm npoektom Windows Forms
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Mpuknaa nporpamHol peanisauii

Mpuknald CTBOpeHHA npoekTy Windows Forms 3 BUKOPUCTAHHAM Knacis
Form, GroupBox, Panel, Lable, TextBox, Button, RichTextBox.

HeobxiagHO CTBOpUTM [0AAQTOK, AKMM PO3paxoByBaTUMeE NAOLWY KOAOBOrO
cermeHTy. Y KOCTi BUXigHUX AaHUX NOBUHHI 3343aBaTUCb pagiyc Koaa, NOYaTKOBUI KyT
CErMeHTY, KiHLEBMIN KYT CErMEHTY, KPOK 3MiHW KyTa. PO3paxyHOK M/OLWi CerMmeHTy
NOTPIOHO OpraHiayBaTV B LMK 3MiHIOOUYM KYT KOJIOBOrO CEFMEHTY Ha 3a4aHMN KPOK
3 KOXKHOLO iTepaui€to.

[nA cTBOpeHHA J04aTKy A04aNTe B HbOrO 3a3HayeHi KOMNOHEHTH iHTepdency
Ta NPUCBOMNTE IM NOTPIOHI BNACTUBOCTI CyBOPO Y NOPAAKY BKazaHOMY B Tabn. 2.1 ans
BipHOro po3TalyBaHHA 06’eKTiB B Mexax GopmMu.

Tabauys 2.1 — 06’ektn goagaTtky Windows Forms Ta ix BnacTuBocTi

Ne O6’eKkr Im’a Bnactusictb Text IHWi BnacTuBoCTi

1 Forms MyForm Mnowa cermeHTy StartPosition:
CenterScreen

2 Panel panel_inp Dock:Left

3 Panel panel_out Dock: Fill

4 GroupBox groupBox_input Po3paxyHOK naoLi KoNoBOro Dock: Fill

CermeHTy

5 Button buttonCalc Po3paxyBaTtu nnouy Dock: Bottom

6 Label label_a_beg Mo4aTKOBUIA KyT a, rpaaycis Dock: Top

7 TextBox textBox_a_beg Dock: Top

8 Label label_a_end KiHueBwi KyT a, rpagycis Dock: Top

9 TextBox textBox_a_end Dock: Top

10 Label label _a_step KpoK 3MiHu KyTa a, rpaaycis Dock: Top

11 TextBox textBox_a_step Dock: Top

12  Label label_r Pagiyc r, mm Dock: Top

13 TextBox textBox_r Dock: Top

14 Button button_close 3aKpuUTU nporpamy Dock: Bottom

15 RichTextBox  richTextBox_result Dock: Fill

Micna popaBaHHA BCiX KOMMNOHEHTIB BIKHO KOHCTpYKTOpa maTume BUrNA4, AK
306parkeHo Ha puc. 2.9.
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"d Windows Formsd

MyForm.h [KoncTpykrop] & X

1= Mnowa cermenTy

PospanoyHok NnowLi Konosoro CermMeHTy
[MoyaTKoBWA KYT 8, rpanycis

KiHueEWA kyT 3, rpagycie

Kpok smiHW KyTa a8, rpanycis

Pagivc r, mm

FospaxyEana nnowyy 33KpWT Mparpany

PucyHok 2.9 — BikHo KOHCTpyKTOpa ¢opmu 3 40AaHUMM eNneMeHTaMu iHTepdericy

ABivi KnauHiTb No 06’ekTy buttonCalc y BikHi KOHCTpyKTOpa ¢popmu. Micna
LbOro BigKPUETLCA BiIKHO PegakTopa 3 nycroto nogieto (puc. 2.10).

Dd Windows Formsd

MyForm.h* B X
¥ Windows Forms4

PucyHok 2.10 — BikHo PefakTopa Kogy 3 nyctoto nogieto buttonCalc_Click

Hapgani BnnwitTh nporpamHunii Kog Ans po3paxyHKy NAOLLi KOJIOBOIO CErMEHTY Y
nogito buttonCalc_Click.

private: System::Void buttonCalc_Click(System::0bject”
double r, s;

int a_beg, a_end, a_step, a;
//TlepeTBOpPWE pAAKOBE MpeACcTaBAEHHA 4Yucaa B uine

sender, System::EventArgs® e) {
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a_beg = int::Parse(textBox_a_beg->Text);

a_end = int::Parse(textBox_a_end->Text);

a_step = int::Parse(textBox_a_step->Text);

r = double::Parse(textBox_r->Text); //MepeTBOpHE pAAKOBE MpeACTaBAEHHS 4Yucsa B AilicHe

a = a_beg;

//ofa€e TeKCT, NepeTBOpWE AiCHe 3HavyeHHA B pAAKOBE Ta AOAAE CUMMBOJN KiHUA pAgka

richTextBox_result->AppendText("[na poBxuHu pagiycy r = " + r.ToString("F") +
"\r\n");

while (a <= a_end)

{

s = 0.5*%pow(r, 2)*(a - sin(a)); //Po3paxoBy€E nJjowWy KONOBOrO CErMEeHTY

richTextBox_result->AppendText("npu 3HadyeHHi kyTa a = "+ a.ToString("F") +
po3paxoBaHa Mnjowa KoNoBOro cermMeHty S = " + s.ToString("F") + " mm" + "\r\n");

a += a_step;

}

//BuBoAnMTb AianoroBe BikHO 3 MOBifoOMAEHHAM

MessageBox: :Show("[Ana poBxuHu pagiycy r = " + r.ToString("F") + " npu 3HayeHHi kyTa a
=" + (a - a_step).ToString("F") + "\r\n" + "po3paxoBaHa njowa KOJNIOBOFO cCermMeHTy S = " +
s.ToString("F") + " mm");

}

[Bivi KnauHiTb No 06’ekTy button_close y BikHi KOHCTpyKTOpa dpopmu.
lMicna uboro BiAKPUETLCA BIKHO PeaKTopa 3 NycToto Nojji€to
button close Click. BnuwiTb AK peakuito Ha Lo nogito GYHKLiO 3aKpUTTA
nporpamm.

private: System::Void button_close_Click(System::0bject® sender, System::EventArgs” e) {
Close(); //3akpuBa€e BikHO mporpamu

}

3anycTiTb NPOEKT Ha BUKOHAHHSA Ta NPOBEAiTb PO3PaxyHKM, YBIBLUM HEOOXiAHI
BUXiAHi AaHi. BIKHO AoAaTKy NOBUHHE MAaTK BUIAaA, AK 306pakeHo Ha puc. 2.11.

85 Mnowa cermenty — O *
PospaxyHoK nnolli KonoBora cermeHTy [nA nosxHm pagiycy r = 95,50

MNoyaTkoBWA KyT &, rpaaycis npw zHaveqH kyTa a = 25,00 pospaxosana nnowa

|25 konosoro cermerTy 5 = 11460667 ram

e npu sHadyeHHi kyTa a = 30,00 pospaxosada nnowa
- : konosaro cermeHTy S5 = 14130930 M
| 5 npwW zHaveqH kyTa a = 35,00 pospaxosana nnowa
Kpow smiHW KyTa a, rpagycis konosoro cermeHTy 5 = 161556,94 pm
npi sHadeHHi kyTa a = 40,00 pospaxosara nnowa

5
|P - | konosoro cermeHTy S = 179007,15 mm

ELiEs Lt npw sHadveqH kyTa a = 45,00 pospaxosana nnowa
|55.5 | konosoro cermenTy 5 = 20132540 ram

npw zHaveqH kyTa a = 50,00 pospaxosana nnowa
konosoro cermeHTy S = 22520271 mm
npu sHauYeHHi kyTa a = 55,00 pospaxosada nnowa
konosoro cermedTy S = 255365,88 mm
npw sHadveqH kyTa a = 80,00 pospaxosana nnowa
konosaro cermMeHTy S5 = 274557 47 mm
npwW zHaveqH kyTa a = 65,00 pospaxosana nnowa
konosoro cermMeHTy S = 25263768 mm
npu sHauYeHHi kyTa a = 70,00 pospaxosaHa nnowa
konosoro cermeHTy S = 315679,71 mm
npw sHayveqH kyTa a = 75,00 pospaxosana nnowa
konosaro cermeHTy 5 = 3777 71 mm

| Pospaysami nnowy | 3aKkpuTW Nparpamy
PucyHok 2.11 — BikHO JoAaTKy 3 pe3y/ibTaTaMu poO3paxyHKY
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OKpim LbOro NO 3aBEpPLUEHHIO PO3PaXyHKIB HA eKpaH BUBeAETbLCA Aianorose
BIKHO 3 pe3y/1bTaToOM PO3paxyHKy OCTaHHbOI iTepauii (puc. 2.12).

et

Ana gosxvHmn pagiycy r= 93,50 npw 3HavedHi kyTa a = 73,00
pO3PaxcEaHa NACLE KONoBOrD CEMMERTy 5 = 34377771 mm

oK

PucyHok 2.12 —[lianorose BiKHO 3 pe3y/1bTaTOM PO3pPaXyHKYy OCTaHHbOI iTepauii

MOBHMI KOA, NPOEKTY HaBeAEHUM HUXKYE B NiCTUHTax 2.1 Ta 2.2.
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KOHTpONbHIL nNUTaHHA

1) Lo take gopatok Windows Forms?

2) Ak ctBOopUTK HOBUI NpoeKT Windows Forms?

3) Ak popatv Hosy dopmy y npoekT Windows Forms?

4) AK ctBOpPUTM WABNOH NPOEKTY?

5) LUWo take KOHCTpyKTOp $OpMU, K AO0AABATU HOBI enemeHTH iHTepdeincy y
dopmy?

6) [Onsdoro noTpibHe BikHO PegokTopa?

7) [Onadoro notpibeH Ornapad piweHb?

8) AK 3mMiHUTK BNacTUBOCTI 06’eKTY? AK A0AaTH peaKLito Ha noaito ansa 06’ekty?

9) AK opraHi3yBaTK NEepPeTBOPEHHA TUMIB NPWU 34YNTYBaHHI BBEAEHUX AAHUX 3
o6’ekty TextBox?

10) AK opraHi3yBaTV NepeTBOPEHHA TUNIB NPU BUBEAEHHI Ppe3ynbTaTiB PO3PaxyHKY B
06’ekT RichTextBox?

11) AK cTBOPUTU AianoroBe BiKHO 3 NOBIAOMIEHHAM?
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MporpamHun Kop
Nictunr 2.1

//NporpamHuii kop mogyna MyForm.cpp
#include "MyForm.h"

using namespace WindowsForms; //im’a Baworo npoekTy
//#include <math.h>

[STAThreadAttribute]

int main(array<System::String ~> “args)

{
//AkTuBizauia Bi3yanbHux edekTiB Windows ANA CTBOpPEHHA eNieMeHT1iB KepyBaHHSA
Application::EnableVisualStyles();
Application::SetCompatibleTextRenderingDefault(false);
//CTBOpPEHHA TFONOBHOrFO BikHa Ta MOro BUKOHAHHA
Application: :Run(gcnew MyForm());
return 0;
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NicTtuHr 2.2

//MNporpamHuin Kog 3aronoBky MyForm.h

#pragma once
namespace WindowsForms {

using namespace System;

using namespace System::ComponentModel;

using namespace System::Collections;

using namespace System::Windows: :Forms;

using namespace System::Data;

using namespace System::Drawing;

#include <math.h> //NipknoyeHHs 6i6nioTekn MaTeMaTUYHUX QYHKUI

/17
/// CBomaka ana MyForm
/17
public ref class MyForm : public System::Windows::Forms::Form
{
public:
MyForm(void)
{
InitializeComponent();
//
//TODO: pobaBbTe KOJ KOHCTpPYyKTOpa
1
}
protected:
/s
/// OcBob6oOAMTb BCE WCMONb3YyEeMble pecypchl.
/1]
~MyForm()
if (components)
{
delete components;
}
}
private: System::Windows::Forms::Panel” panel _inp;
protected:

private: System::Windows::Forms::Button”® buttonCalc;
private: System::Windows::Forms: :GroupBox” groupBox_input;
protected:

private: System::Windows::Forms::TextBox” textBox_r;
private: System::Windows::Forms::Label”~ 1label r;

private: System::Windows::Forms: :TextBox” textBox_a_step;
private: System::Windows::Forms::Label” 1label a_step;
private: System::Windows::Forms::TextBox” textBox_a_end;
private: System::Windows::Forms::Label”~ 1label a_end;
private: System::Windows::Forms::TextBox” textBox_a_beg;
private: System::Windows::Forms::Label” 1label a_beg;
private: System::Windows::Forms::Panel”® panel out;
private: System::Windows::Forms::RichTextBox” richTextBox_result;
private: System::Windows::Forms::Button”® button_close;
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private:
/17
/// 0Obs3aTenbHasA nepemMeHHas KOHCTPyKTopa.

/17

System: :ComponentModel: :Container ~components;

#pragma region Windows Form Designer generated code
11/
/// Tpebyembii MeToh ANA MNOALEPXKM KOHCTPYKTOpa — He WU3MeHAlTe
/// copepxumoe 3TOro MeToAa C MOMOWbH pefakTopa Koja.
/17
void InitializeComponent(void)
{
this->panel_inp = (gcnew System: :Windows::Forms::Panel());
this->buttonCalc = (gcnew System::Windows::Forms::Button());
this->groupBox_input = (gcnew System::Windows: :Forms::GroupBox());
this->textBox_r = (gcnew System::Windows::Forms::TextBox());
this->label_r = (gcnew System::Windows::Forms::Label());
this->textBox_a_step = (gcnew System::Windows: :Forms::TextBox());
this->label_a_step = (gcnew System::Windows::Forms::Label());
this->textBox_a_end = (gcnew System::Windows::Forms::TextBox());
this->label_a_end = (gcnew System::Windows::Forms::Label());
this->textBox_a_beg = (gcnew System::Windows::Forms::TextBox());
this->label_a_beg = (gcnew System::Windows::Forms::Label());
this->panel_out = (gcnew System::Windows::Forms::Panel());
this->button_close = (gcnew System::Windows::Forms::Button());
this->richTextBox_result = (gcnew
System: :Windows: :Forms::RichTextBox());
this->panel_inp->SuspendLayout();
this->groupBox_input->SuspendLayout();
this->panel_out->SuspendLayout();
this->SuspendLayout();
1k
// panel_inp
//
this->panel_inp->Controls->Add(this->buttonCalc);
this->panel_inp->Controls->Add(this->groupBox_input);
this->panel_inp->Dock = System::Windows::Forms::DockStyle::Left;
this->panel_inp->Location = System::Drawing::Point (@, 0);
this->panel_inp->Name = L"panel inp";
this->panel_inp->Size = System::Drawing::Size(324, 263);
this->panel_inp->TabIndex = 1;
//
// buttonCalc
//
this->buttonCalc->Dock = System::Windows::Forms::DockStyle::Bottom;
this->buttonCalc->Location = System::Drawing::Point (@, 240);
this->buttonCalc->Name = L"buttonCalc";
this->buttonCalc->Size = System::Drawing::Size(324, 23);
this->buttonCalc->TabIndex = 10;
this->buttonCalc->Text = L"Po3paxyBatu njaowy";
this->buttonCalc->UseVisualStyleBackColor = true;
this->buttonCalc->Click += gcnew System::EventHandler(this,
&VlyForm: :buttonCalc_Click);
//
// groupBox_input
//
this->groupBox_input->AutoSize = true;
this->groupBox_input->Controls->Add(this->textBox_r);
this->groupBox_input->Controls->Add(this->label_r);
this->groupBox_input->Controls->Add(this->textBox_a_step);
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this->groupBox_input->Controls->Add(this->label a_step);
this->groupBox_input->Controls->Add(this->textBox_a_end);
this->groupBox_input->Controls->Add(this->1label_a_end);
this->groupBox_input->Controls->Add(this->textBox_a_beg);
this->groupBox_input->Controls->Add(this->1label_a_beg);
this->groupBox_input->Dock = System::Windows::Forms::DockStyle::Fill;
this->groupBox_input->Location = System: :Drawing::Point(@, 0);
this->groupBox_input->Name = L"groupBox_input";
this->groupBox_input->Size = System: :Drawing::Size (324, 263);
this->groupBox_input->TabIndex = 1;
this->groupBox_input->TabStop = false;
this->groupBox_input->Text = L"Po3paxyHoK njiowi KOnoOBOro cermeHTty";
//

// textBox_r

//

this->textBox_r->Dock = System::Windows::Forms::DockStyle::Top;
this->textBox_r->Location = System::Drawing::Point (3, 128);
this->textBox_r->Name = L"textBox_r";

this->textBox_r->Size = System::Drawing::Size(318, 20);
this->textBox_r->TabIndex = 8;

//

// label_r

//

this->label_r->AutoSize = true;

this->label_r->Dock = System::Windows::Forms::DockStyle::Top;
this->label_r->Location = System::Drawing::Point(3, 115);
this->label r->Name = L"label r";

this->label_r->Size = System::Drawing::Size(67, 13);
this->label_r->TabIndex = 7;

this->label_r->Text = L"Pagiyc r, mm";

//

// textBox_a_step

1k

this->textBox_a_step->Dock = System::Windows::Forms: :DockStyle::Top;
this->textBox_a_step->Location = System::Drawing::Point(3, 95);
this->textBox_a_step->Name = L"textBox_a_step";
this->textBox_a_step->Size = System::Drawing::Size (318, 20);
this->textBox_a_step->TabIndex = 6;

//

// label _a step

//

this->label a step->AutoSize = true;

this->label_a_step->Dock = System::Windows::Forms: :DockStyle::Top;
this->label a_step->Location = System::Drawing::Point(3, 82);
this->label_a_step->Name = L"label_a_step";

this->label a_step->Size = System: :Drawing::Size (148, 13);
this->1label_a_step->TabIndex = 5;

this->label_a_step->Text = L"Kpok 3mMiHu kyTa a, rpagycis";

//

// textBox_a_end

//

this->textBox_a_end->Dock = System::Windows: :Forms::DockStyle::Top;
this->textBox_a_end->Location = System::Drawing::Point(3, 62);
this->textBox_a_end->Name = L"textBox_a_end";
this->textBox_a_end->Size = System::Drawing::Size(318, 20);
this->textBox_a_end->TabIndex = 4;

//

// label_a_end

//

this->label _a_end->AutoSize = true;

this->label _a_end->Dock = System::Windows::Forms::DockStyle::Top;
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this->label_a_end->Location = System::Drawing::Point(3, 49);
this->label_a_end->Name = L"label a_end";
this->label_a_end->Size = System::Drawing::Size(128, 13);
this->label_a_end->TabIndex = 3;
this->label_a_end->Text = L"KiHueBui kyT a, rpapycis";
this->label a_end->TextAlign =
System: :Drawing: :ContentAlignment: :BottomCenter;
//
// textBox_a_beg
//
this->textBox_a_beg->Dock = System::Windows: :Forms::DockStyle::Top;
this->textBox_a_beg->Location = System::Drawing::Point(3, 29);
this->textBox_a_beg->Name = L"textBox_a_beg";
this->textBox_a_beg->Size = System::Drawing::Size(318, 20);
this->textBox_a_beg->TabIndex = 2;
//
// label_a_beg
//
this->label_a_beg->AutoSize = true;
this->label_a_beg->Dock = System::Windows::Forms::DockStyle::Top;
this->label a_beg->Location = System::Drawing::Point(3, 16);
this->label_a_beg->Name = L"label_a_beg";
this->label_a_beg->Size = System::Drawing::Size(146, 13);
this->label_a_beg->TabIndex = 1;
this->label_a_beg->Text = L"MoyaTkoBuit KyT a, rpagycis";
//
// panel out
//
this->panel_out->Controls->Add(this->button_close);
this->panel_out->Controls->Add(this->richTextBox_result);
this->panel_out->Dock = System::Windows::Forms::DockStyle::Fill;
this->panel_out->Location = System::Drawing::Point (324, 0);
this->panel_out->Name = L"panel out";
this->panel_out->Size = System::Drawing::Size(229, 263);
this->panel_out->TabIndex = 2;
//
// button_close
//
this->button_close->Dock = System: :Windows::Forms: :DockStyle::Bottom;
this->button_close->Location = System: :Drawing::Point(@, 240);
this->button_close->Name = L"button_close";
this->button_close->Size = System::Drawing::Size(229, 23);
this->button_close->TabIndex = 1;
this->button_close->Text = L"3akputu nporpamy";
this->button_close->UseVisualStyleBackColor = true;
this->button_close->Click += gcnew System::EventHandler(this,
&VyForm: :buttonl_Click);
//
// richTextBox_result
//
this->richTextBox_result->Dock =
System: :Windows: :Forms::DockStyle: :Fill;
this->richTextBox_result->Location = System::Drawing::Point(0, 0);
this->richTextBox_result->Name = L"richTextBox_result";
this->richTextBox_result->Size = System::Drawing::Size(229, 263);
this->richTextBox_result->TabIndex = 0;
this->richTextBox_result->Text = L"";
//
// MyForm
//

this->AutoScaleDimensions = System::Drawing::SizeF(6, 13);
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this->AutoScaleMode = System::Windows: :Forms::AutoScaleMode: :Font;
this->ClientSize = System::Drawing::Size(553, 263);
this->Controls->Add(this->panel_out);
this->Controls->Add(this->panel_inp);
this->Name = L"MyForm";
this->StartPosition =

System: :Windows: :Forms::FormStartPosition: :CenterScreen;
this->Text = L"Mnowa cermeHTy";
this->panel_inp->ResumelLayout(false);
this->panel_inp->PerformLayout();
this->groupBox_input->ResumelLayout(false);
this->groupBox_input->PerformLayout();
this->panel_out->ResumeLayout(false);
this->ResumelLayout(false);

}

#pragma endregion
private: System::Void buttonCalc_Click(System::0bject”® sender, System::EventArgs”

e) {

double r, s;

int a_beg, a_end, a_step, a;

a_beg = int::Parse(textBox_a_beg->Text); //MepeTBopwE psAAKOBE MpeACTaBAEHHA
yucna B uine

a_end = int::Parse(textBox_a_end->Text);

a_step = int::Parse(textBox_a_step->Text);

r = double::Parse(textBox_r->Text); //lMepeTBOpWE pAAKOBeE MpPeACTAB/EHHS 4YuC/a B

nincHe
a = a_beg;
//0opa€e TeKCT, MepeTBOPHE AilCHe 3HAaYeHHA B psAAKOBE Ta AOAAE CUMBON KiHuA
pagka
richTextBox_result->AppendText("Ana poexuHu pagiycy r = " + r.ToString("F") +
"\r\n");

while (a <= a_end)
{
s = 0.5*pow(r, 2)*(a - sin(a)); //Po3paxoBy€E nJjouwy KOJIOBOrO CErMeHTYy
richTextBox_result->AppendText("npu 3HayeHHi kyTa a = "+
a.ToString("F") + " po3paxoBaHa naowa KoNOBOro cermeHTty S = " + s.ToString("F") + " mm" +

"\r\n");
a += a_step;
}
//BuBoanTb AianoroBe BiKHO 3 MoBifoMaeHHAM
MessageBox::Show("Ana poBxuHu pagiycy r = " + r.ToString("F") + " npu 3HayveHHi
Kyta a = " + (a - a_step).ToString("F") + "\r\n" + "po3paxoBaHa njowa KOJOBOr0 CErmMeHTty S =

+ s.ToString("F") +
¥

Mm") ;

private: System::Void button_close_Click(System::0bject”® sender, System::EventArgs”® e) {
Close(); //3akpuBa€e BikHO nporpamu
}

55
}
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Komn’ wTepHnin npakTtukym N3

CTBOpEHHA MEeHW Ta naHenem iHCTpyMeHTiB

Merta: BMBYMTU NPUMOMM CTBOPEHHS MEHIO Ta MaHesieh iHCTPYMEHTIB B HOBOMY
nopatky Windows Forms B Visual C++. 3acBoith metogu 0o0asaHHA Ta
8UO00A/1IeHHA KOMMNOHEHTIB MEHI0 Ta NaHenen ictpymeHTiB y npoekTi Windows Forms,
3MiHy 8nacmusocmeli 0O6’€KTIB rONOBHOrO, KOHTEKCTHOINO MEHIO Ta MaHenemn
IHCTPYMEHTIB, Mpu3Ha4YeHHA 0b6pobHUKI8 rnodili BUKNNKY MYHKTIB MEHIO YU KOMaHA,
naHeni iHCcTpymeHTiB. O3HallOMUTUCL 3 eNleMeHTamMu ynpasaiHHA MenuStrip 1
ContextMenuStrip Ta ix o6’ektamm Menultem, ComboBox, Separator Ta
TextBox, ix nNpu3HaA4YeHHAM Ta BAacTMBOCTAMU. O3HAMOMMUTUCL 3 €/IEMEHTOM
ynpasaiHHA ToolStrip Tta Moro ob6’ektamm Button, Label, SplitButton,
DropDownButton, Separator, ComboBox, TextBox, ProgressBar, ix
NPU3HAYEHHAM Ta BNAaCTUBOCTAMM.

3aBAaHHA: CTBOPUTU HOBUI NycTuin npoekT CLR, aoaaty B Hboro dopmy Windows
Forms. Jogatny popmy enemeHTU ro0BHOr0 MEHH, KOHTEKCTHOIO MEHIO Ta NaHeni
iHCTpymeHTIB. Joaatm HeobxigHi enemeHTH iHTepdency Ta NporpamHy peanisawito
NOCTaBAEHOI 334a4i 3rigHO OTPUMAHOrO BapiaHTy 3aBAAHHSA.

3aaasnbHi sumozau.

1) CrtBopuTK npoekT Windows Forms.

2) [opatv B HbOro HeObXiAHI eneMeHTU KepyBaHHA Ta NPOrpaMHUiA Ko Ana
peani3aLii nocTaBneHoi 3a4a4i 3rigHO OTPUMAHOIO BapiaHTy 3aBAaHHA

3) MporpamHuii Kog Ma€e ByTn YiTKO CTPYKTYPOBAHUA.

4) ImeHa 06’€KTiB MatoTb HECTM CEHCOBI HaBaHTaXEHHA.

5) MporpamHuii Kog, Ma€ CynpoBOAKYBATUCb KOMEHTAPAMM B TEKCTI NPOrpamu.

Bumozau 00 BUKOHAOHHA.

1) CtBOopuTM HOBWI NycTUiA NpoekT B Visual C++ 3 BUKOPUCTAHHAM HOBOTO
CTBOpeHOro wabsoHy npoektisB Windows Forms 3 im'am Buay
Mpizsnwe KIP3.

2) Po3pobuTh anropmuTm po3paxyHKy 3aneKHOCTi 3riAHO CBOro BapiaHTy.

3) [doaatv HeobxiaHi Bi3yanbHi enemeHTH iHTepdency AoaaTKy CKOPUCTABLLMCD
o6’ektamm Knacie GroupBox, Panel, Lable, TextBox, Button Ta
RichTextBox.

4) TMigkntounTn 3a HeobxiaHoCTi 6ibnioTeky MaTemMaTUYHUX YHKUiN Ao
3aro/1IoBoYHoro ¢amny ¢opmu.

METOAHWYHI BKA3IBKHU /10 KOMIT'IOTEPHHUX TPAKTUYHUX POBIT



HPUKJIAZHE IIPOTPAMHE 3ABE3IIEYEHHA - 3. IPOEKTYBAHHA «
[IPOrPAMHHX JIO/JAHKIB CTBOPEHHA MEHIO TA NAHENEWU IHCTPYMEHTIB

5) OpraHidyBaTh BBeAEHHA BXiAHUX AaHUX 3@ Aonomoroto o6’ekty TextBox 3
noAcHeHHAMM B 06’ekTax Lable.

6) OpraHizyBaTn BMBEAEHHA BUXIAHUX AaHUX Ta Pe3ynbTaTiB PO3pPaxyHKy B
OKpeMux psaakax o6’ekty knacy RichTextBox.

7) [Oopatn go dopmum 06’ekT ronoBHOro meHto MenuStrip Ta 3 ioro gonomoroto
CTBOPUTM FrO/IOBHE MEHIO NMPOTrPamm.

8) [Oopatn oo dopmn 06’eKT KOHTEKCTHOTO MeHto ContextMenuStrip Ta 3 iforo
A,0MOMOrOH0 CTBOPUTU KOHTEKCTHE MEHHO MPOrpamu.

9) [fopatm po dopmm 06°ekT naHeni ynpasniHHa ToolStrip Ta 3 Woro
A,0MNOMOrOK0 CTBOPUTU NaHeNb YNPaBAiHHA NPOrpamm.

10) BuBecTn AianoroBe BiKHO 3 OCTAHHIM PO3PaXxOBaHMM 3HAYEHHAM LUYKAHOI
3MiHHOI.

TeopeTndHi BigomocTi

3.1 JlonaBaHHA roJIOBHOro MeHH

Cepeposuwe IDE nponoHye cTaHgapTHUIA Habip enemeHTiB ynpaBaiHHA, AKi
MOHa iHTEPaKTUBHO A04aBaTU B NpOrpamy 3a AONOMOroto BikHa KOHCTpyKTopa
(Design). HatucHiTb KombiHauito knasiw <Ctrl+Alt+X> abo BubepiTb
BignoBigHMI NYHKT meHio Bug (View), wob Bigkputn BikHO MaHenb enemMeHTiB
(Toolbox) 3i cnuckom BCix AOCTYNHUX eNemMeHTiB ynpasaiHHA (puc. 3.1).

HA3PTHEIE 3NEMEHTBI YNPAE...

{OHTEAHEpEI

TableLayoutPanel

K 1 N3HENW UHCTPYMEHTOE

K
L3

Ykazatens

—y

B[

ContextMenuStrip
MenuStrip
StatusStrip
ToolStrip
ToolStripContainer

- HaHHBIE

FE O

MIOHEHTEI
aTh
I» [nanoroseie okHa

wogeiictene WPF

PucyHok 3.1 — BikHo NaHenb enemeHTiB (Toolbox) 3 Habopom o6’eKTis

METOAHWYHI BKA3IBKHU /10 KOMIT'IOTEPHHUX TPAKTUYHUX POBIT



HPUKJIAZHE IIPOTPAMHE 3ABE3IIEYEHHA - 3. IPOEKTYBAHHA
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Ak BmaHO Ha puc. 3.1, nepwun posain y BiKHI [aHenb enemeHTiB
Ha3uBaeTbca Bci ¢opmn Windows Forms (All Windows Forms) i mictutb
nepenik BCiX €NeMEeHTIB ynpaB/iHHA, AOCTYMHUX ANA BUKOPUCTAHHA B (POopMi.
KnauaHHAa Ha BigobparkeHOMy 37iBa Bifg 3aronoBKa LbOrO pPO34iny TPUKYTHUKY
A03BO/IUTb PO3rOPHYTU MOTO, a AKLLO BiH PO3rOPHYTUIA, TO 3TOPHYTM MOTO | No6aunTn
O BiH Le TaKOXK € rPynoto MeBHOro TUMY B CMMUCKY, AKMMA MOYMHAETLCA 3 pO34iny
CtaHpapTHi enemeHTn ynpaBniHHA (Common Controls).CnoyaTKy Bam byae
3pYYHille KOPUCTYBATUCA TiIbKM LLIEID rPynoto, NPONOHOBAHOI HA CaAaMOMY MOYaTKY
CMUCKY, AKa MiCTUTb BCi e1eMeHTU ynpaBAaiHHA. [licna 03HaMOMIEHHA 3 AOCTYMHUMM
enemMeHTaMM ynpas/iHHA npocTiwe 6yae 3ropTaTtv rpynu i 3aAKUWATU PO3rOPHYTOI
TiINbKM AKYCb OAHY KOHKPETHY rpyny.

KoHTeMHepoM ANA NYHKTIB MEHIO CAYXWUTb CMyra MeEHI0, TOMy JoJanTe
eNemeHT ynpasniHHAa MenuStip B popmy, nepetarHyswmn Moro 3 po3ainy MeHw i
naHeni iHcTpymeHTiB (Menus & Toolbars) y BikHi [laHenb enemeHTiB
(Toolbox). BiH aBTOMATUYHO PO3MICTUTLCA Y BEPXHiN YacTUHI dopmu NpsaMo nig,
PALKOM 3aro/s1oBKa. Y NiBOMy BEPXHbOMY KYTKY LLbOrO efiemeHTa byae Bigobparkatuca
none Beoay 3 nepenikom. B Hbomy b6e3nocepeHbO MOXKHA NOYATM 3a4aBUTU NYHKTH
MeHt0, abo HATUCHYTM Ha HEBENUKY CTPINKY 6ina nons BBoay Ta 06patn NOTPibHMN
NYHKT AK NOKa3aHo Ha puc. 3.2.

g5 MyForm (o |[= | =]

[_TypeHee W

Menultem

ComboBox
TextBox

PucyHok 3.2 — BikHo popMn 3 po3miweHum enemeHToM MenuStip

3i cnagalyoro MeHK MOXKHa 06paTu AKUM came eNeMeHT BM XOo4veTe
PO3MICTUTM B TOJIOBHOMY MEHIO BALWIOro BiKHA: MNYHKT meHo Menultem; none
BBeAeHHA 3i cnagatoumm cnnckom ComboBox; TekctoBe none TextBox. Lii enemeHTH
MOXKHa 6e3nocepefHbO PO3MIlLYBATM Yy CMy3i MeHto. OKpim TOro y cnagaroyomy
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MEHIO MOXHa PO3MICTUTU enemMmeHT Separator — ue po3aisibHa AiHIA MiXK NYHKTaMu
MeH1o (puc. 3.3).

o MyForm |o || = | &

Dsiin | M

Hosun

Bigkputin

B

[_Type Here ]

Menultern

ComboBox

Separator

TextBox

PucyHok 3.3 — CTBOpeHHA MEH}0 3a J0NOMOrO KOHCTPYKTOpa

Ha puc. 3.3 y KOXXHOMY 3 NYHKTIB MEHI0 NigKpecaeHa nesHa nitepa. Lie o3Hayvae,
LLLO NPW HAaTUCKAHHI KombiHauii Knasiw Alt+/1iTepa 6yae BUKOHYBATUCh 3a3HAUYEHW
NYHKT MeHto. LLLo6 3pobutn nesHy nitepy NigKPeCNeHO B NYHKTI MeHO NoTpibHO
nepen, UIEl0 NiTepoo BBecTM 3HAK &, Hanpuknag &HoBui. 3Hak & B MeHIo
BigoOparkaTUCh He byae.

Y BikHi BnactuBocti (Properties) BigobparkaTumyTbcA BAACTUBOCTI
KOHTeHepa MeHl Knacy MenuStrip, abo BAacTMBOCTI eneMeHTiB MeHIo, SKi
HafexaTb A0 Knacy Menultem, B 3aneXKHOCTI Big TOro, AKNMMN enemeHT ob6paHui y
KOHCTpYKTOpi umM y BiKHi BNacTMBOCTEM 3i CNAagarYOro CNUCKY PO3MILLEHUX Y
A00aTKy enemeHTiB. MpU3HaAYeHHA AeAKUX BnactuBocTer ana ob'ektisB Menultem
HaBeaeHe B Tabauui 3.1.

Tabauya 3.1 — BnacTMBOCTI NYHKTIB MEH!O

Mpocrip imeH Onwuc

Name IM’a 06’eKTy

Checked Mpyn 3HaYeHHi True NYHKT MeHI0 BigobparkaTUMeTbCA BigMmiueHUm, npu
3HauveHHi False - Hi

DisplayStyle 3a 3aMOBYYBaHHAM Ma€ 3HayeHHs ImageAndText, wo po3Bonse

BifloOparkaTh y MYHKTI MEHIO K MaJIlOHOK, TaK i TeKcT. Moxe TaKoxK
npunmatn 3HavyeHHA None, Text, Image

Image [Jo3Bonse obpatv MantoHOK ANA BiaobparkeHHA B MYHKTi MEHO
Text TeKCT, AKMI BiA0OpPaKaTUMETBLCA AK iM’'S NYHKTY MEHIO
ToolTipText Jo3Bonse nncatu TeKCT cnAnBaloyol nigKasKu, AKUN

Bigo6parkaTMmeTbCA Npu HaBeAEeHH I BKa3iBHUKA MULLI HA MYHKT MEH0
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CheckOnClick 3HayeHHA True No3Ha4yaTM NYHKT MEHIO HAaTUCKAaHHAM MULWi abo 3HIMaTK
NO3HauKy. 3HauyeHHn False 32 3aMOBYYBaHHAM i HE LO3BO/IAE MO3HAYATH
MYHKT HAaTUCKAHHAM MU Wi

Enabled 3HavyeHHA True pobuTb NYHKT MEHIO AOCTYNHMM ANA BUOOPY, 3HAYEHHS
False — pobuTb 10ro HeakTMBHUM (Big0bOpParkaeTbCA CipUM KONbOPOM)

Visible 3HayeHHA True pobUTb NYHKT MEHI0 BUAMMUM, 3Ha4YeHHA False npuxoBye
noro

ShortcutKeys [o3BONA€E 3a4aBaTN CNOJYYEHHA rapAYMX KNaBill ANA BUKAWUKY NYHKTY
MEHI0

3.2 JlogaBaHHA 06po6HMKiB NoAii A0 NMYHKTiB MEHH

B nporpami C++/CLI o06pobHMKM nogin € peneratamu. fenezamu - ue
06'eKTHO-OpPIEHTOBAHI MOKAXXYMKN Ha PYHKLT, AKi BUKOopucToBYtOTbCA ANna callback-
BUKAUKIB B cepegoBuuli CLR ¢ipmm Microsoft. [lenerat mokHa nos'a3atu 3i
CTaTUYHOW YHKLUiE abo 3 HECTaTUYHUM MEeToA0M byAb-AKOro Knacy (eanHa ymoBsa
- 36ir curHaTypu MmeToay 3 CUrHATypolo, 3a3HayeHoi B onuci generata). Motim
nos'A3aHy 3 Aeneratom ¢QyHKLUil0O abo MeTon MOXKHA BUKAMKATU, BUKOPUCTOBYHOUM
CTaHAAPTHMIN CUHTAKCUC BUKINKY GYHKLUIT B C++.

OnAa popaBaHHA peakuii Ha noaito A0 eneMeHTy MeHK HeobxiaHo ABidi
KNAUHYTU MULLEI0 Ha NOTPiGHOMY MYHKTI MeHto y BikHi KOHCTpykTopa (Design).
MO’KHa TaKOX BUAIANTU NMYHKT MEHI0 Yy BikHi KOHCTpYKTOpa Ta nepenTtn A0 BiKHA
BnactuBocti (Properties). Y BikHi BnacTtuBoCcTi HeobXiAHO HaTMUCHYTU
KHonky Events (Mogii) gns siakpwutTa BignosiaHoi BKNagku. Ha Bknaaui Events
BikHa BnacTtuBocCcTi noTpibHOo B po3aini Action obpatn noaito Click i AaBiui
KNauHyTM y nycToMy noi npasopyu (puc. 3.4).

PesynbTaTtom umMx Ain 6yae cTBOpeHHA NycToi PyHKUiiT — 06bpobHMKa noaii
Click, To6To peakuii Ha KNaLaHHA MULIEIO MO AAHOMY MYHKTY MeH. lNpu ubomy
BiAKPUETbCA BIKHO peaaKTopy KoAy 3 KYPCOPOM BCEPEAMHI Tina i€l GyHKLIT.
private: System::Void BuxiaToolStripMenuItem_Click(System::0bject” sender,

System::EventArgs® e) {
}

Tenep nicna BiaKpUTOi irypHOI AYXKKN MOXKHA NUCATM KOA peaKkuii Ha AaHy
NoAit0 — BUKIUK BiANOBIAHOMO NYHKTY MEHIO.

Mepwnin napameTp CTBOPEHOI QYHKUiI BKAa3ye Ha A)Kepeno noaii, AKMm B
OAHOMY BMMNAAKY € 06’ EKT NYHKTY MEHI0, @ APYrMi NnapameTp Hagae iHpopmalito, AKa
BiAHOCUTbLCA A0 Ui€i noa,il.
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rY

nuxip,TooIStripMenulte

DoubleClick
DropDow
DropDownltemClicked
DropDownOpened
DropDownOpening
Appearance
ET
Behavior
OwnerChanged
QueryAccessibilityHelp
Layout
LecationChanged
Misc
CheckedChanged
eckStateChanged
eChanged

E Mouse
Click
Occurs when the item is clicked.

OBospesaTent peLlEHHA

PucyHok 3.4 — Bknagka Events BikHa BnacTtusocTi 3 06pobHMKom nogiji Click

[JaHa PyHKUia aBToOMaTM4HO Byna npu3HavyeHa 06pobHMKOM noaii Ana NyHKTY
MeHlo Buxig 3a pgonomorod  KoAdy, SKUMMA MicTUTbCA Yy DYHKU,i
InitializeComponent () 3aronosouHoro ¢ainy dopmu.

// BuxipToolStripMenuItem

//

this->BuxipToolStripMenuItem->Name = L"BuxinToolStripMenultem";
this->BuxipToolStripMenuItem->Size = System::Drawing::Size(152, 22);
this->BuxigToolStripMenuIltem->Text = L"Bu&xin";
this->BuxiaToolStripMenuItem->Click += gcnew System::EventHandler(this,
&VyForm: :BuxinToolStripMenultem Click); //MNpu3HayeHHA ob6pobHuka noaii

TaknuM e YNHOM MOPKHA MPU3HAYUTU 0OPOOHMKM NOAIN ANA iHWMX NYHKTIB
MeH10. TaKOoX Le MOXHa 3pobutn obpasLum NOTPIOHUIA NYHKT MEHIO 3i Cnagato4oro
CNUCKY Y BEPXHi YacTUHI BikHa BnacTuMBOCT1 npu BiAKPMTOMY BiKHi KOHCTPYKTOpaA
dopmu (puc. 3.5). Hapgani noTpibHO nepeiitn Ha BKNaaky Events (Moaii) ta obpatu
HeobXxigHy Noaito, peakuito Ha Ky MM XO4EeMO 3anporpamyBaTu.
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Ceoiictea
anmlShquumllun System.Windows.Forms. Tool5 ~

orms.Menu5trip

toolStripS eparatcr1 Sy

euxigToolStripMenultem Sys ns. ToolStripMenultem
sigkpumuToolStripMenultem Systern Windows.Forms. ToolStripMenultem
noeuii ToolStripMenultem . nlbtn pMenultern
fpannToolStripMenultem 5, Wi ms. ripMenultem
UropUownUpened
DropDownOpening
E Appearance
Paint
E Behavior
OwnerChanged
ssibilityHelp

LocationChanged
Misc
CheckedChanged

EnabledChanged
EH Mouse
Click
Occurs when the item is clicked.

(O6o3pesatent peLLEHNIA

PucyHok 3.5 — Bnbip notpibHoro o6’ekTy y BikHi BnacTuBocT1

[0ON0BHE MEHI0 MOXe PO3TalloBYBAaTUCL JiNLWE Y BiKHI NpPOrpamu i He MmoXe
pO3TalloBYBaTUCb BCepeamHi okpemux o6’eKkTiB. MpoTe dopma MOXKe MaTK KinbKa
06’€KTiB r0I0BHOIO MeHto — 06’eKTiB Knacy MenuStrip. B KoxkeH neBHWUI nepiog vacy
Yy BiKHi nporpamm Mmoxe OyTM /Auwe OAHEe roJIOBHE MEHHD, ane MOro MOXKHa
3aMiHIOBATW Ha iHWe Yy Mpoueci BUKOHAHHA nporpamu. Tomy y ob’ekta popmu €
BNactTuBicTb MainMenuStrip B AKiM 3agaeTbca im's 06’€KTy FOIOBHOMO MEHHO.
HasaBHICTb KinbKOX 06’€EKTIB FOIOBHOrO MEHIO B Nporpami HeobxigHa B TUX BUNaAKaX,
KO/ CKNag roN0BHOMO MEHIO MAE CYTTEBO MIHATMUCA B 3aNeXHOCTI Bif, NOTOYHOrO
CTaHy nporpamu. B Takih cuTyauii Habarato NpocCTiwe CTBOPUTM [ABa OKPEMMX
FONOBHMX MEHIO Ta 3aMiHIOBATU iX, HiXK NPUXOBYBATU NEBHY Ki/IbKiCTb OAHUX NYHKTIB
Ta BigoOOpa)kaTM MNeBHY KiNbKIiCTb iHWWX KOXHOFO pasy, KOAM ue BMMaratmme
nporpama.

3.3 CTBOpEHHA KOHTEKCTHOro MeHK

[nA CTBOPEHHA KOHTEKCTHOTO MEHIO — MEHIO AAKE BUK/IMKAETLCA NPU HATUCKAHHI
NMpPaBoOi KHOMKWM MWL B MeKax BiKHa NpOrpamun 4m AKOrocb enemeHTy iHTepdelcy,
HeobxiaHO y BikHi MaHenb enemeHTiB (Toolbox) 3 po3giny MeHw i naHeni
iHcTpymeHTiB (Menus & Toolbars) obpaTtn enemeHT ContextMenuStrip Ta
PO3MICTUTK MOTO Yy BiKHI pegaktopa popmu.
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CTBOpPEHHA NYHKTIB KOHTEKCTHOrO MEHKO MOBHICTO aHa/0rM4YHO CTBOPEHHIO
MYHKTIB rONOBHOro MmeHw (puc. 3.6). T[Micha popaBaHHA 06’ekTy  Knacy
ContextMenuStrip po BikHa npoekTyBasbHMKA ¢opmu, Ha ¢Gopmi 3'ABUTLCA
KOHCTPYKTOP MEHI0.

Ha BiaMiHy Bifg ron0BHOIrO MeHH0, KOHTEKCTHE MEHIO A0 MOTro BUKINKY Ha GOpPMi
He BigobparkaeTbca. Tomy WOO NPOAOBKUTM CTBOPEHHSA UM penaryBaHHA
KOHTEKCTHOTO MeHI0 MOTPIOHO y HUMKHIM YacTuHi BikHa KOHCTpyKTOpa Bubpatu
BignoBiaHMI 06’ekT Knacy ContextMenuStrip.

!

=/ MyForm SR ECR =

@arn  Peparyeanna  [Josigka

ContextMenuStrip

Hoenii

Biarputi

Buxig

PucyHoK 3.6 — CTBOpEHHA KOHTEKCTHOTO MEHIO Y BiKHi pegaKktopa ¢popmmu

O6’ekth  menuStripl T1a contextMenuStripl € Tak 3BaHuMMHM
Hesi3yanbHumu ob6’ekmamu. Tob6TO Ui 06’€KTH, AK | Aeski iHWI, HanpuKknaa 06’ ekTu
Aianorosux BiKOH, He BigobOparkatoTbCs Yy BiKHI 3anyLleHoi nporpamu. Tak 06’ekTn
menuStripl ta contextMenuStripl BMKOPMCTOBYIOTLCA NS CTBOPEHHA MYHKTIB
MeHto, 06’eKTiB Knacy Menultem, Ta Ana 3agaBaHHA 3arasibHMX BAaCTUBOCTEN ANA
BCbOro MeHto. HeBisyanbHi 06’eKkTM He po3milatoTbca 6e3nocepegHbo Ha popmi, a
pO3TaloBaHi B oKpemiin obnacti nig Heto y BikHi KOHCTpyKTOpa (puc. 3.7).

OCKiNbKM NYHKTN KOHTEKCTHOFO MEHIO € e/1IEMEHTAaMM TOFO XK K/1acy, WO i MyHKTK
FrON0OBHOTO MEHI0, TO CTBOPEeHHA 06poOHMKa noAii ANA KOHTEKCTHOIO MEHH
BiAOYBAETLCA TaK CamMo, fiK i By10 onncaHo ana 06pobHMKIB NOAi FONOBHOTO MEHHO.

Ha BiamiHy Big ronoOBHOro MeEHIO, fIKe MOXe Matu nunwe ¢Gopma, PisHi
KOHTEKCTHI MEHIO MOXYTb MaTW Pi3Hi BidyanbHi 06’€KTW, HaNpPUKNag Taki AK panel,
groupBox, button Ta iHwWi. BianosigHo, wo6 38’A3aTK NEBHE KOHTEKCTHE MEHIO 3
NeBHMM OO’EKTOM, Yy KOXHOro 00’€KTy, AKIM MOXKe MaTU KOHTEKCTHE MeHlo, €
BnactuBictb ContextMenuStrip, B AKilA BKa3yeTbCA KOHTEKCTHE MEHI, LWoO
BiA0OpPaXKaTUMETbCA NPU HAaTUCKAHHI NPaBOT KHOMKM MULLI Ha LUbOMY 00’ €EKTi.
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CTBOPEHHSA MEHIO TA NAHENEN IHCTPYMEHTIB

Dd Windows Forms?

MyForm.h [Koncrpykrep]™ & X

?nj MyForm EI =5 @

®ain  PegarysanHa  Josigka

menuStrip1 contextMenuStrip]

PucyHok 3.7 — BikHO KOHCTpyKTOpa 3 HeBi3yanbHUMM o6’ektammn menuStripl Ta
contextMenuStripl

3.4 [logaBaHHA nNaHeni iHcTpymeHTiB

[ONna CTBOPEHHS Yy BiKHIi Mporpamun naHesni iHCTPYMEHTIB, HeobXiAHO Yy BiKHiI
NaHenb enemeHTiB (Toolbox) 3 po3giny MeHw i naHeni iHCTpymeHTiB
(Menus & Toolbars) obpatn enemeHT ToolStrip Ta po3mictuth ioro y BiKHi
peaaktTopa ¢opmu (puc. 3.8).

Button

Label

SplitButton
CropDownButton
Separator
ComboBox

TextBox

ProgressBar

PucyHok 3.8 — CTBOpPEHHS NaHeni iHCTPYMEHTIB Y BiKHi pegakTopa dopmu
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AK BUAHO 3 puc. 3.8, Ha NaHeNi iIHCTPYMEHTIB MOXKHa PO3MICTUTU 06’ EKTH
KnaciB, HaBeaeHux B Tabn. 3.2.

Tabauysa 3.2 — O6’eKTN NaHeni iHCTPYMeHTiB

Im’a Knacy Onuc

ToolStripButton flBnAae coboto obupaHuin enemeHt ToolStripItem ta moxe
MiCTUTM TEKCT i 300parkeHHs.

ToolStriplLabel MpeacTaBnae enemeHT ToolStripItem, aknii He BUAiINAETLCA,

Biflobparkae TeKCT i 306paxeHHA Ta MOXKe Bigobpaxkatu
rinepnocunaHHA.

ToolStripSplitButton flBNse NOEAHAHHA CTAHAAPTHOI KHOMKW 37iBa i KHOMKKU 3
nepenikom npaBopy4 abo HaBNaku, AKWO 3HAYEHHA
BnactmsocTi RightTolLeft € Yes.

ToolStripDropDownButton [peactaBnse enemeHT KepyBaHHA, AKUWA NPU  HATUCKaHHI
noKasye nos'a3aHunit enemeHT ToolStripDropDown, 3 sikoro
KOpUCTYyBay MOXKe BUOpaTh OaUH eNeMEHT.

ToolStripSeparator ABnne coboo po3AiNbHUK-NIHIIO, AKNMIA BUKOPUCTOBYIOTLCA AA
rpynyBaHHA enemeHTiB 3 ToolStrip abo enemeHTiB cnncky
MenuStrip abo  ContextMenuStrip abo  iHwWwMx
ToolStripDropDown enemeHTiB ynpaBaiHHA.

ToolStripComboBox flenae coboto enemeHT ComboBox, AKui nNpaBUAbHO
npomanboByeTbcA B ToolStrip.

ToolStripTextBox flense cobot TekctoBe none B ToolStrip, wo aossonse
KOpUCTyBa4veBi BBOOUTU TEKCT.

ToolStripProgressBar flBnse coboto naHenb ynpaBniHHA XoAy BUKOHaHHA Windows,

wo mictutbea B StatusStrip.

Ona popaBaHHA peakuii Ha MNOAI0 [0 enemeHTy naHeni IHCTPYMEHTIB
HeobXigHO ABiYi KNAUHYTM MMULUEID Ha MNOTPIBHOMY enemeHTi naHeni y BiKHI
KoHcTpykTopa (Design) ¢opmu. MoKHa TaKoX BUAIAUTU eNeMeHT naHeni
iHCTPpyMeHTiB Yy BiKHi KOHCTpyKTOpa Ta nepenWtM A0 BikHAa BnacTtuBocTi
(Properties). Y BikHi BnacTuBoCcTi HeobxigHO HaTUCHYTM KHonKy Events
(Mopii) pna BigkputTA BignosiaHOI BKNagku. Ha Bknagui Events BikHa
BnactmnBocTi notpibHo B po3aini Action obpatu nogito Click i Agivi KnauHyTH y
nyctomy noi npasopyuy (puc. 3.4).

Pe3ynbTaToM UMX Ain 6yae cTBOpeHHA nycTtoi pyHKUii — 06bpobHMKa noaii
Click, To6To peaKuii Ha KnauaHHA MULLEID NO AaHOMY eneMeHTy naHeni. Mpu ubomy
BiAKPUETbCA BIKHO pefaKTopy KOAY 3 KYPCOPOM BCEpPeaMHI Tina ui€i QyHKLii.

private: System::Void toolStripComboBox1l Click(System::0bject” sender, System::EventArgs”
D,
)

Tenep nicna BigKpPUTOI QirypHOI AYXKWU MOXHa NMMCATU KOoA Peakuii Ha AaHy
noaito.
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Mpuknag nporpamHoi peanisauii

Mpuknad cTBOpeHHA npoekTy Windows Forms 3 BUKOPUCTAHHAM Knacis
MenuStrip, ContextMenuStrip Ta ToolStrip.

HeobxiaHO cTBOPUTM A04aTOK, AKUIM PO3paxoByBaTUME BUTPATY NOTYXHKHOCTI Ha
nepemilwyBaHHA ANA NponenepHoi Miwanku. Y AKOCTI BUXIHUX OaAHUX MOBUHHI
3a,aBaTUCb 3MiHHI 32 ONOMOrOl TEKCTOBUX NONIB.

[Ona BBeAEHHS BXiAHUX AaHUX A0AQEMO A0 dopmu 4 06’ekTn Knacy TextBox
Ta 4 06’ekTn Knacy Label pana nignucy nonis BBeAeHHA. [JaEmMo imeHa AO0AaHUM
06’eKTaM B 3aN1€XKHOCTI Big 3MiHHMX, AKi OyayTb BBogMTCh: label Kn; textBox Kn;
label n; textBox_n; label Rc; textBox Rc; label dm; textBox_dm.

Y BnactmsocTi Text o6’ektiB 1abel 3anncyemo nosicHEHHA A0 KOXHOro nonsa
BBeAeHHA. Y ¢anni MyForm. h BHacnifoK Lboro no4anyTbCA HAaCTYNHi PAAKK Koay Y
BiANOBIAHMX pO34inax:
this->label Kn->Text = L"KoepiuieHT Kn";
this->label n->Text = L"lWlBuakicTb miwanku, o6/c";

this->label Rc->Text L"TycTuHa piauHm, kr/m3";
this->label_dm->Text L"OiameTp miwanku, m";

Hagani gopgaemo enemeHT ronoBHoro meHwo MenuStrip po ¢opmu. 3a
AO0MNOMOrOl0 KOHCTPYKTOPA MEHI AOAAEMO YOTPUPM MYHKTU FONOBHOTO MEHI Ta
O0AMH po3ainbHUK (y Bnactusocti Text ana uporo 06’ekTy CTaBUTbLCA CUMBOA « -») -
06’ekTM Knacy ToolStripMenuItem. Hassu nyHKTIB MmeHto 36epiratoTbca vy
BnactmsocTi Text o6’ektiB ToolStripMenuItem. LWo6 gogatm 40 NYHKTIB MEHIO
CNOJIYYEeHHA LWBUAKIX KNaBill ANA MOMKAMBOCTI BUKAMKY noaii o6pobkn Bubopy
MEBHOro MYHKTYy MeH0, HeobxigHO cKopucTaTucb BaactueicTio ShortcutKeys
06’ekTiB ToolStripMenultem. [na gopaBaHHA MIKTOrpam MiAKAa3oOK A0 MYHKTIB
MeHI0 cnig, y BnactmsocTi Image o6patv noTpibHMn daiin rpadivHOro 306 pa*keHHs.

o6 pnogat 06pobHMK Noaih ANAa NYHKTY MeHK HeobxigHO ABiYvi KnayHyTu
MULLEIO MO HbOMY Y BiKHi pegaktopa ¢opmu abo o6pat NOTPIOHMI NYHKT MEHtO Ta
Ha Bknaaui Events (Moaii) sikHa BnactuBocTi (Properties) Tta B posgini
Action obpaTtun nogaito Click i aBivi KnauHyTM y nyctomy noni npasopyy (puc. 3.4).
AK Hacnipok, 3'aBuTbca nycta PpyHKuisa 0b6pobHuKa nogii Click pana signosigHoro
NYHKTY MEHI0, Ae B NoAa/ibliomMmy NoTpibHO byae A4oAaTM NPOrpaMmHUM Kog,.

Micna BMKOHAHHA BCiX umx Ain, y ¢anni MyForm.h gopsactbca aBToMaTU4HO
HACTYMHUN KOA:

//
// menuStripl
e
this->menuStripl->Items->AddRange(gcnew cli::array<
System: :Windows: :Forms::ToolStripItem® >(1) { this->po3paxyHokToolStripMenuItem });
this->menuStripl->Location = System: :Drawing::Point(@, 0);
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HPUKJIAZHE IIPOTPAMHE 3ABE3IIEYEHHA - 3. IPOEKTYBAHHA CTBOPEHHS MEHIO TA NAHENEI IHCTPYMEHTIB

IIPOrPAMHHX /10JAHKIB

this->menuStripl->Name L"menuStripl";
this->menuStripl->Size = System::Drawing::Size (491, 24);
this->menuStripl->TabIndex = 0;
this->menuStripl->Text = L"menuStripl";
//
// po3paxyHokToolStripMenuItem
/4
this->po3paxyHokToolStripMenultem->DropDownItems->
AddRange(gcnew cli::array< System::Windows::Forms::ToolStripItem® >(5) {
this->TecTtToolStripMenuItem,
this->o4nctutuToolStripMenultem,
this->po3paxyBaTuToolStripMenultem,
this->toolStripMenuIlteml,
this->BuxinToolStripMenuItem
})s
this->po3paxyHokToolStripMenuItem->Name L"po3paxyHokToolStripMenultem";
this->po3paxyHokToolStripMenultem->Size = System::Drawing::Size(82, 20);
this->po3paxyHokToolStripMenultem->Text = L"Po3paxyHok";
it
// TecTtToolStripMenuItem
//
this->TecTtToolStripMenuIltem->Image = (cli::safe_cast<System::Drawing::Image”>
(resources->GetObject(L"TecTToolStripMenuItem.Image")));
this->TecTtToolStripMenultem->Name = L"TecTToolStripMenuIltem";
this->TecTToolStripMenuItem->ShortcutKeys =
static_cast<System::Windows: :Forms::Keys>((System: :Windows: :Forms: :Keys: :Control |
System: :Windows: :Forms::Keys::T));
this->TecTtToolStripMenuItem->Size = System::Drawing::Size(206, 22);
this->TecTtToolStripMenultem->Text = L"&TecT";
this->TecTtToolStripMenuItem->Click += gcnew System::EventHandler
(this, &MyForm::TecTToolStripMenuItem_Click);

//
// ouncTutTUToolStripMenuItem
/i
this->ouncTutnToolStripMenuItem->Image = (cli::safe_cast<System::Drawing::Image”>
(resources->GetObject(L"ounctutuToolStripMenuIltem.Image")));
this->o4ncTuTuToolStripMenuIltem->Name = L"ounctutuToolStripMenuItem";
this->o4nctutuToolStripMenultem->ShortcutKeys =
static_cast<System::Windows: :Forms::Keys>((System: :Windows: :Forms: :Keys: :Alt |
System: :Windows: :Forms::Keys::0));
this->ounctutuToolStripMenultem->Size = System::Drawing::Size(206, 22);
this->ounctuTuToolStripMenultem->Text = L"&4nctutn";
this->o4ynctntnToolStripMenultem->Click += gcnew System::EventHandler
(this, &MyForm::o4nctutTnToolStripMenultem Click);
//
// po3paxyBaTuToolStripMenuItem
//
this->po3paxyBaTuToolStripMenultem->Image =
(cli::safe_cast<System::Drawing: :Image”>
(resources->GetObject(L"po3paxyBaTuToolStripMenuItem.Image")));
this->po3paxyBaTuToolStripMenuIltem->Name = L"po3paxyBatuToolStripMenultem";
this->po3paxyBaTnToolStripMenuItem->ShortcutkKeys = static_cast<System: :Windows::Forms: :Keys>
(((System: :Windows: : Forms: :Keys: :Control | System::Windows::Forms::Keys::Alt) |
System: :Windows: :Forms::Keys::C));
this->po3paxyBaTuToolStripMenultem->Size = System::Drawing::Size(206, 22);
this->po3paxyBaTnToolStripMenultem->Text = L"&Po3paxyBatu";
this->po3paxyBaTtuToolStripMenuIltem->Click +=
gcnew System::EventHandler(this, &MyForm::po3paxyBaTuToolStripMenuItem_Click);
//
// toolStripMenuIteml
//
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IIPOrPAMHHX /10JAHKIB

CTBOPEHHSA MEHIO TA NAHENEN IHCTPYMEHTIB

this->toolStripMenuIteml->Name = L"toolStripMenuIteml";
this->toolStripMenulteml->Size = System: :Drawing::Size(203, 6);
//
// BuxipToolStripMenuItem
//
this->BuxiaToolStripMenuItem->Image = (cli::safe_cast<System::Drawing: :Image”>
(resources->GetObject(L"BuxigToolStripMenuIltem.Image")));
this->BuxipToolStripMenuItem->Name = L"BuxinToolStripMenuItem";
this->BuxinToolStripMenuItem->ShortcutKeys = static_cast<System::Windows::Forms: :Keys>
((System: :Windows: :Forms::Keys::Alt | System::Windows::Forms::Keys::F4));
this->BuxiaToolStripMenuItem->Size = System: :Drawing::Size(206, 22);
this->BuxipToolStripMenuItem->Text = L"Bu&xin";
this->BuxigToolStripMenuItem->Click += gcnew System::EventHandler
(this, &MyForm::BuxiaToolStripMenuItem Click);

BHacnigoK BUKOHaHHA BULLE 3a3HAYEHWUX A, pegakTop ¢opmu matume
HacTynHui Burnag (puc. 3.9).

b Windows Forms

MyForm.h [KoncTpykrop] & X

o5 BUTpaTk NOTyHOCTI MiLLENKN | =] || (=] ||&|

Pozpaxynok |
|% Tecr Ctrl+T
-~

OuyncTHTI Alt+0

[vocTHa pimaHn, krmd
Pozpaxysatm  Ctrl+Alt+C

Buxia Alt+Fd | |

LiameTtp miwanka, m

menuStrip]

PucyHoK 3.9 — CTBOpeHHSA FON0BHOIO MEHIO Y BiKHI pegakTtopa ¢popmu

[na poaaBaHHA KOHTEKCTHOTO MeHI0 HeObXiAHO PO3MICTUTK Y BiKHI peaaKkTopa
dopmu 06’ekT Knacy ContextMenuStrip. LWlo6 KOHTEKCTHE MeHto Bigobparkanoca
nicns HaTUCKaHHA NPaBOi KHOMKM MWL y MeXax BiKHa nporpamu, HeobxigHo y
Bnactusocti popmn ContextMenuStrip obpati BignoBiaHUI 06’EKT KOHTEKCTHOrO
MEHI0.

CTBOpPEHHA NYHKTIB KOHTEKCTHOrO MEHIO MOBHICTHO aHANOrIYHE CTBOPEHHIO
MYHKTIB TONOBHOTO MeHI. [lyHKTM KOHTEKCTHOTO MEHIO 3a3BMYaMl MOXKYTb
NOBTOPIOBATU Aii, WO BUKOHYIOTbCA B rOJIOBHOMY MeH. B upomy Bunaaky Ana
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HPUKJIAZHE IIPOTPAMHE 3ABE3IIEYEHHA - 3. IPOEKTYBAHHA
IIPOrPAMHHX /10JAHKIB

CTBOPEHHSA MEHIO TA NAHENEN IHCTPYMEHTIB

CTBOpPEHHA 06pobHMKa noaii He NOTPiIGHO 3aHOBO NUCATU TOM camMuit Koa,. AnA NyHKTY
KOHTEKCTHOro MeHlo Tpeba nepeltn po BKnaaku Events (Moaii) BikHa
BnactuBocti (Properties) Ta B posgini Action obpatu nogio Click. Y
MNyCcTOMy NoOAi NpaBopyy BXe byae BMNagarouni nepenik icHyrumx GyHkLin o6pobkn
NoAin roNoBHOro MeHH0. I3 Lboro nepeniky noTpibHo o6paTu BignosiaHY GYHKLUItO, L0
byna cTtBopeHa A1a 06pobKu noaii aHaNoriYHOro NyHKTY ronoBHOro meHto (puc. 3.10).

CeoicTBa -

tectloolStripMenultem1 Sys

o= |3 ¥ F| #

Bl Action
Click ToolStripMenultem_Clickig
DoubleClic recrToolStripMenultem_Click
DropDown cunctutuToolStripMenultern_Click
DropDown| pospaxysatuToolStripMenultern_Click
DropDown| B nxig ToolStripMenultern_Click
DropDown MyForm_Load
Appearance
Paint
Behavior
OwnerChanged

QueryAccessibilibyHelp

Layout

LocationChanged
B Misc

CheckedChanaed
Click

Cccurs when the item is clicked.

T OnyBnukoeaTe «

PucyHok 3.10 — Bubip 06pobHUKa NoAii AnA NYHKTY MeHto

Mo 3aBepLUEHHIO CTBOPEHHS MYHKTIB KOHTEKCTHOrO MEHI0, BiKHO peaaKTopa
dbopmMM NOBMHHE MaTW BUIIAL, AK 3006paXkeHo Ha puc. 3.11.

Micna BUKOHaHHA BCiX HEOOXiAHWX AiN NO CTBOPEHHIO KOHTEKCTHOrO MEHI0, A0
¢danny MyForm.h noaactcs aBTOMaTUYHO CTBOPEHUIM NPOrPamMHUIN KOA.

//
// contextMenuStripl
//
this->contextMenuStripl->Items->AddRange(gcnew cli::array<
System: :Windows: :Forms::ToolStripItem® >(3) {
this->TecTToolStripMenuIlteml,
this->o4ynctutuToolStripMenuIteml, this->po3paxyBaTuToolStripMenuIteml

s

this->contextMenuStripl->Name = L"contextMenuStripl";

METOAHWYHI BKA3IBKHU /10 KOMIT'IOTEPHHUX TPAKTUYHUX POBIT



HPUKJIAZHE IIPOTPAMHE 3ABE3IIEYEHHA - 3. IPOEKTYBAHHA CTBOPEHHS MEHIO TA NAHENEI IHCTPYMEHTIB

IIPOrPAMHHX /10JAHKIB

this->contextMenuStripl->Size = System::Drawing::Size(207, 70);
//
// TectToolStripMenuIteml
A
this->TecTtToolStripMenuIteml->Image = (cli::safe_cast<System::Drawing::Image”>
(resources->GetObject(L"TecTtToolStripMenulteml.Image")));
this->TecTtToolStripMenuIteml->Name = L"TecTtToolStripMenuIteml";
this->TecTToolStripMenuIteml->ShortcutKeys =
static_cast<System::Windows: :Forms::Keys>((System: :Windows: :Forms: :Keys: :Control |
System: :Windows: :Forms::Keys::T));
this->TecTtToolStripMenuIteml->Size = System: :Drawing::Size(206, 22);
this->TecTtToolStripMenuIteml->Text = L"&TecT";
this->TecTtToolStripMenuIteml->Click += gcnew System::EventHandler(this,
&VlyForm: :TecTtToolStripMenuItem_Click);
//
// ouncTutTUToolStripMenuIteml
//
this->o4unctutuToolStripMenuIteml->Image =
(cli::safe_cast<System::Drawing::Image”>(resources-
>GetObject(L"ouncTuTuToolStripMenuIteml.Image")));
this->o4ncTuTuToolStripMenulteml->Name = L"ounctutuToolStripMenulteml";
this->o4nctutnToolStripMenulteml->ShortcutKeys =
static_cast<System::Windows: :Forms::Keys>((System: :Windows::Forms: :Keys: :Alt |
System: :Windows: :Forms::Keys::0));
this->ouncTutnToolStripMenulteml->Size = System: :Drawing::Size (206, 22);
this->o4ynctntTnToolStripMenulteml->Text = L"&04yuctutn";
this->o4yunctutuToolStripMenuIteml->Click +=
gcnew System::EventHandler(this, &MyForm::o4yncTtuTuToolStripMenuIltem Click);
//
// po3paxyBaTuToolStripMenuIteml
//
this->po3paxyBaTuToolStripMenuIlteml->Image =
(cli::safe_cast<System::Drawing::Image”>(resources->
GetObject(L"po3paxyBaTtuToolStripMenuIteml.Image")));
this->po3paxyBaTnToolStripMenulteml->Name = L"po3paxyBaTuToolStripMenulteml";
this->po3paxyBaTtuToolStripMenuIteml->ShortcutKeys =
static_cast<System::Windows: :Forms::Keys>(((System::Windows: :Forms::Keys::Control |
System::Windows: :Forms::Keys::Alt) | System::Windows::Forms::Keys::C));
this->po3paxyBaTuToolStripMenuIlteml->Size = System::Drawing::Size(206, 22);
this->po3paxyBaTuToolStripMenuIteml->Text = L"&Po3paxyBaTtu";
this->po3paxyBaTtuToolStripMenuIteml->Click +=
gcnew System::EventHandler(this, &MyForm::po3paxyBaTuToolStripMenuItem_Click);

Hapgani Ham HeobxigHO A04aTU NaHeNb iHCTPYMEHTIB A0 BiKHa Haloi
nporpamu. [na Ubro pPO3MILLYEMO Y BiKHIi pegaktopa ¢opmm 006’ekT Knacy
ToolStrip. Ypeaaktopi naHeni iHCTPyMeHTIB AOAAEMO YOTUPU KHOMKU — 06’€EKTH
Knacy ToolStripButton, oanH po3ginbHuK - 06’ekT Knacy ToolStripSeparator,
oAHe TekcTtoBe nose — 06’ekT Knacy ToolStriplLabel Tta ogHe none BBegeHHA -
06’eKT Knacy ToolStripTextBox. YoTMpu KHOMKW MaHeni iHCTpymeHTiB 6yayTb
BiAANOBIAATN YOTUPBLOM NYHKTAaM FOJI0BHOFO MEHIO, SIKi byae BiaainAT po3aifbHUK Bif
nonsa Label ta nona TextBox. O6’ekTam naHeni iHCTPYMEHTIB HaJaEMO iMeHa B NoJi
Name B 3an€eXKHOCTI Bif, X NPU3HAYEHHA.

Ana Toro, wob Ha KHonkax ToolStripButton naHeni iHcTpymeHTiB
Big06payKaBCA OKPIM Ma/tOHKa e M TeKCT, 3Ha4YeHHs BaactmeocTti DisplayStyle
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HPUKJIAZHE IIPOTPAMHE 3ABE3IIEYEHHA - 3. IPOEKTYBAHHA

[IPOTPAMHHX JI0JAHKIB CTBOPEHHA MEHIO TA NMAHE/IEMN IHCTPYMEHTIB

ANA YOTUPbOX KHOMOK NaHeni iHCTpymeHTiB y BikHi BnactuBocti (Properties)
MiHAeEmMO Ha ImageAndText. Micha uboro y BnactMBocCTi Text BKa3zyemo TeKCT, a y
BNACTMBOCTI Image ob6Mpaemo mantoHOK, AKi OyayTb Bigobparkatmca Ha KHoNu,.

b Windows Forms

MyForm.h [Koncrpykrop] + X

o5 BuTpaTi NoTyKHOCTI MiLLENKK |- B | [

PozpaxyHok

ContextMenuStrip

|% Tect Ctrl+T  » |
= Ounctumwn Alt+0 I |

@ Pospaysatm  Cirl+Al+C DiameTp Miwanku, m

menustrip] 18 contextMenuStri pl

PucyHok 3.11 — CTBOpPEHHSI KOHTEKCTHOTO MEHIO Y BiKHI pegakTopa ¢opmu

O6pOo6HMK HATUCKAHHA Ha KHOMKY naHeni iHcTpymeHTiB - nogia Click
po3TalwoBaHa y Bknaaui Events (Moaii) sikHa BnactuBocti (Properties) B
po3aini Action. Ockinbku 0B6POOHUKWM NOAIA y HAc BXe CTBOPEHi ANA MYHKTIB
rO/IOBHOTO MeHI0, y nyctomy noni npasopyy noaii Click 3 Bunagatovoro nepeniky
iCHYtoUMX GYHKLiN 06pobKM NoAi obnpaemo NoTpibHY. aHy onepaL,ito NOBTOPOEMO
ONA BCIX YOTUPbOX KHOMOK MaHei iHCTPYMEHTIB.

Mo 3aBepLlIEeHHIO CTBOPEHHA NaHeni iHCTpymeHTiB Ao danny MyForm. h
aBTOMaTU4YHO byae A40AaHO HAaCTyNMHWUIA NPOrpPamMHUiA Koga,

//

// toolStripl

//

this->toolStripl->Items->AddRange(gcnew cli::array<
System: :Windows: :Forms::ToolStripItem® >(7) {
this->toolStripButton_TecT,
this->toolStripButton_Po3paxyHok,
this->toolStripButton_O4uweHHs,
this->toolStripButton_Buxipg,
this->toolStripSeparatorl,
this->toolStripLabel N,
this->toolStripTextBox_N

1)
this->toolStripl->Location = System::Drawing::Point(0, 24);
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HPUKJIAZHE IIPOTPAMHE 3ABE3IIEYEHHA - 3. IPOEKTYBAHHA CTBOPEHHS MEHIO TA NAHENEI IHCTPYMEHTIB

IIPOrPAMHHX /10JAHKIB

this->toolStripl->Name L"toolStripl";
this->toolStripl->Size = System::Drawing::Size (491, 25);
this->toolStripl->TabIndex = 2;
this->toolStripl->Text = L"toolStripl";
//
// toolStripButton_TecT
/4
this->toolStripButton_TecT->Image = (cli::safe_cast<System::Drawing::Image”>
(resources->GetObject(L"toolStripButton_Tect.Image")));
this->toolStripButton_TecT->ImageTransparentColor = System::Drawing::Color::Magenta;
this->toolStripButton_TecT->Name = L"toolStripButton Tect";
this->toolStripButton_TecT->Size = System::Drawing::Size(51, 22);
this->toolStripButton_Tect->Text = L"TecT";
this->toolStripButton_TecT->Click += gcnew System::EventHandler(this,
&VyForm: :TecTtToolStripMenuItem_Click);
//
// toolStripButton_Po3paxyHok
//
this->toolStripButton_Po3paxyHok->Image = (cli::safe_cast<System::Drawing::Image”>
(resources->GetObject(L"toolStripButton_Po3paxyHok.Image")));
this->toolStripButton_Po3paxyHok->ImageTransparentColor = System::Drawing::Color::Magenta;
this->toolStripButton_Po3spaxyHok->Name = L"toolStripButton_Po3paxyHok";
this->toolStripButton_Po3paxyHok->Size = System: :Drawing::Size (94, 22);
this->toolStripButton_PospaxyHok->Text = L"Po3paxyBatun";
this->toolStripButton_Po3paxyHok->Click +=
gcnew System::EventHandler(this, &MyForm::po3paxyBaTuToolStripMenuItem_Click);
1y
// toolStripButton OuuweHHSA
//
this->toolStripButton_OuunweHHa->Image = (cli::safe_cast<System::Drawing::
Image”~>(resources->GetObject(L"toolStripButton_OunweHHsa.Image")));
this->toolStripButton_O4uwyeHHa->ImageTransparentColor = System::Drawing::Color::Magenta;
this->toolStripButton_O4uyeHHa->Name = L"toolStripButton_OunweHHA";
this->toolStripButton_O4yuweHHA->Size = System::Drawing::Size(80, 22);
this->toolStripButton_OuyuyeHHAa->Text = L"OuucTtutn";
this->toolStripButton_O4uyeHHa->Click +=
gcnew System::EventHandler(this, &MyForm::o4ucTutuToolStripMenuItem Click);
//
// toolStripButton_Buxipg
S
this->toolStripButton_Buxip->Image = (cli::safe_cast<System: :Drawing::
Image”>(resources->GetObject(L"toolStripButton_Buxip.Image")));
this->toolStripButton_Buxig->ImageTransparentColor = System::Drawing::Color::Magenta;
this->toolStripButton_Buxip->Name = L"toolStripButton Buxin";
this->toolStripButton_Buxip->Size = System::Drawing::Size(55, 22);
this->toolStripButton_Buxip->Text L"Buxig";
this->toolStripButton_Buxip->Click += gcnew System::EventHandler(this,
&VyForm: :BuxinToolStripMenultem_Click);

I

// toolStripSeparatorl

//

this->toolStripSeparatorl->Name L"toolStripSeparatorl”;
this->toolStripSeparatorl->Size = System::Drawing::Size(6, 25);
14

// toolStriplLabel N

//
this->toolStripLabel N->Name
this->toolStripLabel N->Size
this->toolStripLabel N->Text
0

// toolStripTextBox_ N

L"toolStripLabel N";
System: :Drawing::Size (10, 22);
T
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HPUKJIAZHE IIPOTPAMHE 3ABE3IIEYEHHA - 3. IPOEKTYBAHHA
IIPOrPAMHHX /10JAHKIB

CTBOPEHHSA MEHIO TA NAHENEN IHCTPYMEHTIB

//
this->toolStripTextBox_N->Name
this->toolStripTextBox_N->Size

L"toolStripTextBox_N";
System: :Drawing::Size (100, 25);

Micna 3anycky BiKHO HALWOi NPOrpamn 3 roIOBHMM Ta KOHTEKCTHMM MEHIO Ta
NaHenN o iIHCTPYMEHTIB MaTUMe BUMNA4, AK 306paxkeHo Ha puc. 3.12.

a5 BuTpati moTyHOCTI MiLLEAKK — O x

PospaxyHok
%TECT @ PospaxysaT s QuUCTUTRI @ani,a,

KoediwenT Kn MycTHa pimaHm, krimd
| | % Tecr Ctrl+T
| & Ouncrumw Alt+O
WemaKicTe Miwank, ob./c
@ Pozpaxyeatw  Ctrl+Alt+C

g BuTpati noTysHOCTI MiLuankm — O et
PozpaxyHok

|% Tecr Ctrl+T |iTI."I @ Buig,

2 Ouncrutw Alt+0

MycTiHa pimaHe, kr/m3
@ Pospaxyeatn  Ctrl+Alt+C

@ Buag Alt+F4 | |
[llewaKicTe MiLanKM, obc iameTp MilLanKK, M

PucyHoK 3.12 — BikHO nporpamm 3 NaHeto iHCTPYMEHTIB Ta MeHI0

Ona Toro, wob obpobHMKM NoAih rONOBHOMO MEHO 3anpaltoBann, HeobxiaHo
[O0AATU B HUX BiANOBIAHMI NPOrPaMHUN KOA, AK NMOKa3aHO HUXKYeE.

#pragma endregion

private: System::Void TecTToolStripMenuItem_Click(System::0bject” sender,
System::EventArgs® e) {
//3apaBaHHA 3Ha4eHb 3MiHHWX ANA TECTOBOro po3paxyHKY
textBox_Kn->Text = "0,32";
textBox_n->Text = "3,96";
textBox_Rc->Text = "1200";
textBox_dm->Text = "2,8";
}
private: System::Void oyncTuTuToolStripMenuItem_Click(System::0Object” sender,
System::EventArgs® e) {
//04uleHHa nona BBeAeHHA
textBox_Kn->Text = "";
textBox_n->Text = "";
textBox_Rc->Text
textBox_dm->Text = "";
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CTBOPEHHSA MEHIO TA NAHENEN IHCTPYMEHTIB

toolStripLabel N->Text = "";
toolStripTextBox_N->Text = "";
}
private: System::Void po3paxyBaTuToolStripMenuItem_Click(System::0bject® sender,
System::EventArgs”® e) {
float Kn, n, Rc, dm, N;
//MNepeTBOpE pAAKOBE MpeACcTaBlEHHA 4Yucna B AikcHe
Kn = float::Parse(textBox_Kn->Text);
n = float::Parse(textBox_n->Text);
Rc = float::Parse(textBox_Rc->Text);
dm = float::Parse(textBox_dm->Text);
N = Kn*pow(n, 3)*Rc*pow(dm, 5);
toolStripLabel N->Text = "BuTpaTu NOTYXHOCTi Ha nepemiwyBaHHA “;
MessageBox: :Show("BuTpaTu noTyxHocTi Ha nepemiwyBaHHs = " + N.ToString("F"));
toolStripTextBox_N->Text = N.ToString("F");

}
private: System::Void BuxiaToolStripMenuItem_Click(System::0bject” sender,
System::EventArgs® e) {

Close(); //3akpuTu nporpamy

}

AK BUAHO 3 NPOrpamHoro Koay 06pobKM noAii
po3paxyBaTuToolStripMenuItem Click, po3paxoBaHe 3HayeHHA BTpaTU
MOTYXKHOCTI MillaKN MW BUBOAUMMW B Aianorosomy BikHi MessageBoXx, a TakoX y
noni toolStripTextBox N 3 noacHeHHam B toolStriplLabel N Ha naHeni
iHCTPYMeHTIB. Pe3ynbTaT pob0oTH Nporpamu HaseaeHU Ha puc. 3.13.

o) Butpati noTysHOCTI MiLLENKK — O >

PozpaxyHok
L Tecr @ Pospaxysatn ¥ Ouncrimi @ani,ﬂ, BuTpaTi noTysHocTi Ha nepemiwyeanna 4103996 00

KoesiujenT Kn MycTaHa pimaku, kr/m3
[0.32] | | 1200 |
WemaxicTs Miwankw, o6/ [iameTp Miwaniu, m
|3.96 | 28 |

PucyHoK 3.13 — BikHO nporpamu 3 pesyabTaTaMn PO3PaXyHKY

lNMoBHWI KOA, CTBOPEHOrO NPOrPaMHOro MoAyNs HAaBEAEHUN HUXKYE B NiCTUHTY
3.1 — ¢ann MyForm. cpp, Ta nictuHry 3.2 — 3aronosodnui ¢amn opmu MyForm. h.
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KOHTpONbHL NUTaHHA

1) Ak popatT 06’eKT roIoBHOrO MeHto y popmy? AKi enemMeHTU MOoXKe MICTUTH
roO/I0BHE MeHI0? B Yyomy ix Nnpu3Ha4YeHHA?

2) AK poaaTtv 06’eKT NaHeni iIHCTpPyMeHTIB Y popmy? AKi enemeHTU MoXKe MiCTUTU
NnaHeNb iIHCTPYMEHTIB? B YoMy ix Npu3HayYeHHA?

3) MNepepaxyiiTe OCHOBHI BNACTMBOCTI MYHKTIB MEHIO Ta iIX NPU3HAYEHHA.

4) MepepaxynTe OCHOBHI BNACTUBOCTi e/1eMEHTIB NaHeni iHCTPYMEHTIB Ta iX
NPU3HAYEHHA.

5) EnemeHTamm AKOro Kiacy € NyHKTU MeHI0? AK 1o0aaTu 06pobHUK noait Ao
NYHKTY MEHI0?

6) Y1 moxke popma micTuTK Binblie oaHOTO 06’EKTY roIOBHOrO MeH0? AKLLO
TaK, TO 414 YOro ue NoTpibHo?

7) AIK CTBOPUTM KOHTEKCTHE MeHI0? fIK OpraHisyBaTh NosBy Pi3HUX KOHTEKCTHUX
MEHI0 ANA Pi3HUX BidyanbHUX 06’eKTiB dopmmn?
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MporpamHun Kop
NicTtunr 3.1

//MNporpamHuii kop mogyna MyForm.cpp
#include "MyForm.h"

using namespace WindowsForms; //im’sa Baworo npoekTy

[STAThreadAttribute]

int main(array<System::String ~> ~args)

{
Application: :EnableVisualStyles();
Application::SetCompatibleTextRenderingDefault(false);
Application: :Run(gcnew MyForm());
return 0;
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NicTuHr 3.2

//NMporpamHuin kog moayna MyForm.h
#pragma once

namespace WindowsForms {

using namespace System;

using namespace System::ComponentModel;
using namespace System::Collections;
using namespace System::Windows: :Forms;
using namespace System::Data;

using namespace System::Drawing;

#include <math.h> //NipaknwyeHHs 6i6bnioTekn maTemaTwu

/1Y
/// CBopgka pna MyForm
4id
public ref class MyForm : public System::Windows::F
{
public:
MyForm(void)
{
InitializeComponent();
//
//TODO: pobaBbTe KOO KOHCTPYKTOpa
/Y
}
protected:
/1/
/// 0cBob6oAMTb BCE WUCMONAb3YyeMble pecypchl.
Al
~MyForm()
if (components)
!
delete components;
}
}
private: System::Windows::Forms::MenuStrip”® menuSt
private: System::Windows::Forms::ContextMenuStrip”
private: System::Windows::Forms::ToolStrip”® toolSt
private: System::Windows::Forms::ToolStripButton”
private: System::Windows::Forms::ToolStripSeparator
private: System::Windows::Forms::ToolStripMenultem”
private: System: :Windows::Forms::ToolStripMenultem”
private: System::Windows::Forms::ToolStripMenultem”
private: System::Windows::Forms::ToolStripMenultem”
private: System::Windows::Forms::ToolStripSeparator
private: System::Windows::Forms::ToolStripMenultem”
private: System: :Windows::Forms::ToolStripButton”
private: System::Windows::Forms::ToolStripButton”
private: System::Windows::Forms::ToolStripButton”
private: System::Windows::Forms::ToolStripTextBox”
private: System::Windows::Forms::Label” 1label Kn;
private: System::Windows::Forms::TextBox” textBox_|
private: System::Windows::Forms::TextBox” textBox_
private: System::Windows::Forms::Label” 1label nj;
private: System::Windows::Forms::TextBox” textBox_|

YHUX OYHKUiN

orms: :Form

ripi;

contextMenuStripil;

ripl;
toolStripButton_TecT;

~  toolStripSeparatori;
po3paxyHokToolStripMenuItem;
TecTToolStripMenultem;
ounctutTuToolStripMenuItem;
po3paxyBaTuToolStripMenuItem;
toolStripMenulteml;
BuxiaToolStripMenuItem;
toolStripButton_Po3paxyHok;
toolStripButton_OuuweHHs;
toolStripButton_Buxia;
toolStripTextBox_N;

N

Kn;
n;

Rc;
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private: System::Windows::Forms::Label” 1label Rc;

private: System::Windows::Forms::TextBox” textBox_dm;

private: System::Windows::Forms::Label” 1label_dm;

private: System::Windows::Forms::ToolStripLabel” toolStripLabel N;

private: System::Windows::Forms::ToolStripMenultem” TecTToolStripMenuIteml;
private: System::Windows::Forms::ToolStripMenultem” o4ucTuTUTOo0lStripMenuIteml;
private: System::Windows::Forms::ToolStripMenuItem” po3paxyBaTuToolStripMenuIteml;
private: System::ComponentModel::IContainer® components;

protected:

private:
/1]
/// 0Obs3aTenbHasaA nepemMeHHas KOHCTpPyKTopa.

(ke

#pragma region Windows Form Designer generated code
"y
/// Tpebyembii meTon AnA MOALEPXKM KOHCTPYKTOpa — He WU3MeHANTe
/// copepxumoe 3TOro mMeTofa C MOMOWbK pefakTopa Koja.
/1/
void InitializeComponent(void)
{
this->components = (gcnew System::ComponentModel::Container());
System: :ComponentModel: : ComponentResourceManager”® resources = (gcnew
System: :ComponentModel: : ComponentResourceManager (MyForm: :typeid));
this->menuStripl = (gcnew System::Windows::Forms::MenuStrip());
this->po3paxyHokToolStripMenultem = (gcnew
System: :Windows: :Forms::ToolStripMenultem());
this->TecTToolStripMenuIltem = (gcnew
System: :Windows: :Forms::ToolStripMenuItem());
this->ounctutuToolStripMenultem = (gcnew
System: :Windows: :Forms::ToolStripMenuItem());
this->po3paxyBaTuToolStripMenultem = (gcnew
System: :Windows: :Forms::ToolStripMenuItem());
this->toolStripMenuIteml = (gcnew
System: :Windows: :Forms::ToolStripSeparator());
this->BuxiaToolStripMenuItem = (gcnew
System: :Windows: :Forms::ToolStripMenuItem());
this->contextMenuStripl = (gcnew
System: :Windows: :Forms:: ContextMenuStrip (this->components));
this->TecTtToolStripMenuIteml = (gcnew
System: :Windows: :Forms::ToolStripMenultem());
this->ouncTuTuToolStripMenuIteml = (gcnew
System: :Windows: :Forms::ToolStripMenultem());
this->po3paxyBaTuToolStripMenuIteml = (gcnew
System: :Windows: :Forms::ToolStripMenuItem());
this->toolStripl = (gcnew System::Windows::Forms::ToolStrip());
this->toolStripButton_TecT = (gcnew
System: :Windows: :Forms::ToolStripButton());
this->toolStripButton_Po3paxyHok = (gcnew
System: :Windows: :Forms:: ToolStripButton());
this->toolStripButton_OuuweHHa = (gcnew
System: :Windows: :Forms::ToolStripButton());
this->toolStripButton_Buxip = (gcnew
System: :Windows: :Forms::ToolStripButton());
this->toolStripSeparatorl = (gcnew
System: :Windows: :Forms:: ToolStripSeparator());
this->toolStripLabel N = (gcnew
System: :Windows: :Forms::ToolStriplLabel());

METOAHWYHI BKA3IBKHU /10 KOMIT'IOTEPHHUX TPAKTUYHUX POBIT



HPUKJIAZHE IIPOTPAMHE 3ABE3IIEYEHHA - 3. IPOEKTYBAHHA CTBOPEHHS MEHIO TA NAHENEI IHCTPYMEHTIB

IIPOrPAMHHX /10JAHKIB

this->toolStripTextBox_N = (gcnew
System: :Windows: :Forms::ToolStripTextBox());
this->label Kn = (gcnew System::Windows::Forms::Label());
this->textBox_Kn = (gcnew System::Windows: :Forms::TextBox());
this->textBox_n = (gcnew System::Windows::Forms::TextBox());
this->label n = (gcnew System::Windows::Forms::Label());
this->textBox Rc = (gcnew System::Windows::Forms::TextBox());
this->label Rc = (gcnew System::Windows::Forms::Label());
this->textBox_dm = (gcnew System::Windows: :Forms::TextBox());
this->label _dm = (gcnew System::Windows::Forms::Label());
this->menuStripl->SuspendLayout();
this->contextMenuStripl->SuspendLayout();
this->toolStripl->SuspendLayout();
this->SuspendLayout();
//
// menuStripl
//
this->menuStripl->Items->AddRange(gcnew cli::array<
System: :Windows: :Forms::ToolStripItem® >(1) { this->po3paxyHokToolStripMenuItem });
this->menuStripl->Location = System::Drawing::Point(0, 0);
this->menuStripl->Name = L"menuStripl";
this->menuStripl->Size = System: :Drawing::Size (491, 24);
this->menuStripl->TabIndex = 0;
this->menuStripl->Text = L"menuStripl";
//
// po3paxyHokToolStripMenuItem
//
this->po3paxyHokToolStripMenuItem->DropDownItems->AddRange(gcnew
cli::array< System::Windows: :Forms::ToolStripItem® >(5) {
this->TecTtToolStripMenuIltem,
this->ouncTuTuToolStripMenultem, this-
>po3paxyBaTuToolStripMenuItem, this->toolStripMenulteml, this->BuxipToolStripMenuItem
1)
this->po3paxyHokToolStripMenuItem->Name
L"po3paxyHokToolStripMenuItem";
this->po3paxyHokToolStripMenuItem->Size = System::Drawing::Size(82,

20);

this->po3paxyHokToolStripMenultem->Text = L"Po3paxyHok";

//

// TecTToolStripMenuItem

//

this->TecTToolStripMenultem->Image =
(cli::safe_cast<System::Drawing: :Image”>(resources-
>GetObject(L"TecTToolStripMenuIltem.Image")));

this->TecTtToolStripMenuItem->Name = L"TecTtToolStripMenuItem";

this->TecTtToolStripMenuItem->ShortcutKeys =
static_cast<System::Windows: :Forms::Keys>((System: :Windows: :Forms: :Keys: :Control |
System: :Windows: :Forms::Keys::T));

this->TecTToolStripMenultem->Size = System::Drawing::Size(206, 22);

this->TectToolStripMenultem->Text = L"&TecT";

this->TecTToolStripMenuItem->Click += gcnew System::EventHandler(this,
&VlyForm: :TecTToolStripMenuItem_Click);

//

// ouncTutUToolStripMenuItem

//

this->o4unctutnToolStripMenultem->Image =
(cli::safe_cast<System::Drawing::Image”>(resources-
>GetObject (L"ounctutnToolStripMenuItem.Image")));

this->ouncTuTnToolStripMenultem->Name = L"o4yuctutuToolStripMenultem";
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this->ouncTutTnToolStripMenultem->ShortcutKeys =
static_cast<System::Windows: :Forms::Keys>((System: :Windows::Forms: :Keys: :Alt |
System: :Windows: :Forms::Keys::0));

this->ounctuTnToolStripMenultem->Size = System::Drawing::Size(206, 22);

this->ounctutuToolStripMenultem->Text = L"&unctutn";

this->ounctuTnToolStripMenultem->Click += gcnew
System: :EventHandler (this, &MyForm::o4ynctutuToolStripMenuItem Click);

//

// po3paxyBaTuToolStripMenuItem

//

this->po3paxyBaTnToolStripMenultem->Image =
(cli::safe_cast<System::Drawing: :Image”>(resources-
>GetObject (L"po3paxyBaTtuToolStripMenuItem.Image")));

this->po3paxyBaTtuToolStripMenuIltem->Name =
L"po3paxyBaTtuToolStripMenultem";

this->po3paxyBaTuToolStripMenuIltem->ShortcutKeys =
static_cast<System::Windows: :Forms::Keys>(((System::Windows: :Forms::Keys::Control |
System: :Windows: :Forms::Keys::Alt)

| System::Windows: :Forms::Keys::C));

this->po3paxyBaTtuToolStripMenultem->Size = System::Drawing::Size (206,
22);

this->po3paxyBaTtuToolStripMenuIltem->Text = L"&Po3paxyBaTtun";

this->po3paxyBaTtuToolStripMenuIltem->Click += gcnew
System: :EventHandler(this, &MyForm::po3paxyBaTtuToolStripMenuItem_Click);

//

// toolStripMenuIteml

//

this->toolStripMenuIteml->Name L"toolStripMenuIteml";

this->toolStripMenuIlteml->Size = System::Drawing::Size(203, 6);

//

// BuxipToolStripMenuItem

//

this->BuxinToolStripMenuItem->Image =
(cli::safe_cast<System::Drawing::Image”>(resources-
>GetObject(L"BuxinToolStripMenultem.Image")));

this->BuxipToolStripMenuItem->Name = L"BuxinToolStripMenuItem";

this->BuxiaToolStripMenuItem->ShortcutKeys =
static_cast<System::Windows: :Forms::Keys>((System: :Windows: :Forms: :Keys: :Alt |
System: :Windows: :Forms::Keys::F4));

this->BuxipToolStripMenuItem->Size = System::Drawing::Size(206, 22);

this->BuxinToolStripMenuItem->Text = L"Bu&xin";

this->BuxipToolStripMenuItem->Click += gcnew System::EventHandler(this,
&VyForm: :BuxigToolStripMenuItem_Click);

//

// contextMenuStripl

//

this->contextMenuStripl->Items->AddRange(gcnew cli::array<
System: :Windows: :Forms::ToolStripItem® >(3) {

this->TecTToolStripMenuIlteml,
this->o4ynctntnToolStripMenulteml, this-

>po3paxyBaTuToolStripMenuIlteml

})s

this->contextMenuStripl->Name L"contextMenuStripl";

this->contextMenuStripl->Size = System::Drawing::Size(207, 70);

//

// TecTtToolStripMenulteml

//

this->TecTtToolStripMenuIteml->Image =
(cli::safe_cast<System::Drawing::Image”>(resources-
>GetObject(L"TecTToolStripMenuIteml.Image")));

this->TectToolStripMenuIteml->Name = L"TecTtToolStripMenuIteml";
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this->TecTtToolStripMenuIteml->ShortcutKeys =
static_cast<System::Windows: :Forms::Keys>((System: :Windows: :Forms: :Keys: :Control |
System: :Windows: :Forms::Keys::T));

this->TecTtToolStripMenulteml->Size = System::Drawing::Size(206, 22);

this->TecTtToolStripMenuIteml->Text = L"&Tect";

this->TecTtToolStripMenuIteml->Click += gcnew System::EventHandler(this,
&VlyForm: :TecTtToolStripMenuItem_Click);

//

// oumcTutnToolStripMenuIteml

//

this->o4ynctutuToolStripMenuIteml->Image =
(cli::safe_cast<System::Drawing::Image”>(resources-
>GetObject(L"ouncTutuToolStripMenuIteml.Image")));

this->ounctutuToolStripMenuIteml->Name = L"ounctutuToolStripMenuIteml”;

this->o4unctutuToolStripMenuIteml->ShortcutKeys =
static_cast<System::Windows: :Forms::Keys>((System: :Windows: :Forms: :Keys: :Alt |
System: :Windows: :Forms::Keys::0));

this->ouncTutnToolStripMenuIteml->Size = System: :Drawing::Size (206,
22);

this->o4ynctntnToolStripMenulteml->Text L"&0unctutn";

this->o4ynctutuToolStripMenulteml->Click += gcnew
System: :EventHandler(this, &MyForm::o4ncTutuToolStripMenuItem_Click);

//

// po3paxyBaTuToolStripMenuIteml

//

this->po3paxyBaTnToolStripMenulteml->Image =
(cli::safe_cast<System::Drawing::Image”~>(resources-
>GetObject (L"po3paxyBaTuToolStripMenulteml.Image")));

this->po3paxyBaTtuToolStripMenuIteml->Name =
L"po3paxyBaTtuToolStripMenuIlteml";

this->po3paxyBaTuToolStripMenuIteml->ShortcutKeys =
static_cast<System::Windows: :Forms::Keys>(((System::Windows: :Forms::Keys::Control |
System: :Windows: :Forms::Keys::Alt)

| System::Windows::Forms::Keys::C));
this->po3paxyBaTtuToolStripMenuIlteml->Size = System::Drawing::Size (206,

22);

this->po3paxyBaTnToolStripMenuIteml->Text = L"&Po3paxyBaTu";

this->po3paxyBaTtuToolStripMenuIlteml->Click += gcnew
System::EventHandler (this, &MyForm::po3paxyBaTtuToolStripMenuItem_Click);

//

// toolStripl

//

this->toolStripl->Items->AddRange(gcnew cli::array<
System: :Windows: :Forms::ToolStripItem® >(7) {

this->toolStripButton_TecT,
this->toolStripButton_Po3paxyHok, this-
>toolStripButton_OunweHHa, this->toolStripButton_Buxip, this->toolStripSeparatorl, this-
>toolStriplLabel N,
this->toolStripTextBox_N

})s

this->toolStripl->Location = System::Drawing::Point(@, 24);

this->toolStripl->Name = L"toolStripl";

this->toolStripl->Size = System::Drawing::Size(491, 25);

this->toolStripl->TabIndex = 2;

this->toolStripl->Text = L"toolStripl";

A

// toolStripButton_TecT

//

this->toolStripButton_TecT->Image =
(cli::safe_cast<System::Drawing::Image”~>(resources-
>GetObject(L"toolStripButton_TecT.Image")));
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this->toolStripButton_TecT->ImageTransparentColor =
System: :Drawing: :Color::Magenta;
this->toolStripButton_TecT->Name L"toolStripButton_TecTt";
this->toolStripButton_TecT->Size = System: :Drawing::Size(51, 22);
this->toolStripButton_TecT->Text = L"TecT";
this->toolStripButton_Tect->Click += gcnew System::EventHandler(this,
&VlyForm: :TecTtToolStripMenuItem_Click);
//
// toolStripButton_Po3paxyHok
//
this->toolStripButton_Po3paxyHok->Image =
(cli::safe_cast<System::Drawing::Image”>(resources-
>GetObject(L"toolStripButton_Po3paxyHok.Image")));
this->toolStripButton_Po3paxyHok->ImageTransparentColor =
System: :Drawing: :Color::Magenta;
this->toolStripButton_Po3paxyHok->Name L"toolStripButton_Po3paxyHok";
this->toolStripButton_Po3paxyHok->Size = System: :Drawing::Size(94, 22);
this->toolStripButton_Po3spaxyHok->Text = L"Po3paxyBatun";
this->toolStripButton_Po3paxyHok->Click += gcnew
System: :EventHandler(this, &MyForm::po3paxyBaTtuToolStripMenuItem_Click);
//
// toolStripButton_OuunweHHs
//
this->toolStripButton_O4uumeHHA->Image =
(cli::safe_cast<System::Drawing::Image”>(resources-
>GetObject(L"toolStripButton_OuunweHHna.Image")));
this->toolStripButton_O4uweHHa->ImageTransparentColor =
System: :Drawing: :Color::Magenta;
this->toolStripButton_O4uweHHA->Name L"toolStripButton_OunweHHA";
this->toolStripButton_O4uweHHA->Size = System::Drawing::Size(80, 22);
this->toolStripButton_O4yuyeHHA->Text = L"Ouucturtn";
this->toolStripButton_O4uyeHHA->Click += gcnew
System: :EventHandler(this, &MyForm::ouyncTutuToolStripMenuItem _Click);
14
// toolStripButton_Buxipg
//
this->toolStripButton_Buxip->Image =
(cli::safe_cast<System::Drawing::Image”>(resources-
>GetObject(L"toolStripButton_Buxig.Image")));
this->toolStripButton_Buxia->ImageTransparentColor =
System: :Drawing: :Color::Magenta;
this->toolStripButton_Buxia->Name L"toolStripButton Buxip";
this->toolStripButton_Buxip->Size = System::Drawing::Size(55, 22);
this->toolStripButton_ Buxip->Text = L"Buxin";
this->toolStripButton_Buxia->Click += gcnew System::EventHandler(this,
&VyForm: :BuxipToolStripMenultem Click);
//
// toolStripSeparatorl
//
this->toolStripSeparatorl->Name L"toolStripSeparatorl”;
this->toolStripSeparatorl->Size = System::Drawing::Size(6, 25);
//
// toolStripLabel N
//
this->toolStripLabel N->Name
this->toolStripLabel N->Size
this->toolStripLabel N->Text
//
// toolStripTextBox_N
//
this->toolStripTextBox_N->Name = L"toolStripTextBox N";

L"toolStripLabel N";
System: :Drawing::Size (10, 22);
L s
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this->toolStripTextBox_N->Size = System::Drawing::Size (100, 25);
//

// label_Kn

//

this->label_Kn->AutoSize = true;

this->label Kn->Location = System::Drawing::Point(27, 60);
this->label Kn->Name = L"label Kn";

this->label_Kn->Size = System::Drawing::Size(77, 13);
this->1label Kn->TabIndex = 3;

this->label Kn->Text = L"KoepiuieHT Kn";

//

// textBox_Kn

//

this->textBox_Kn->Location = System::Drawing::Point(30, 88);
this->textBox_Kn->Name = L"textBox_Kn";
this->textBox_Kn->Size = System::Drawing::Size (100, 20);
this->textBox_Kn->TabIndex = 4;

//

// textBox_n

//

this->textBox_n->Location = System::Drawing::Point (30, 146);
this->textBox_n->Name = L"textBox_n";

this->textBox_n->Size = System::Drawing::Size(100, 20);
this->textBox_n->TabIndex = 6;

//

// label_n

//

this->label_n->AutoSize = true;

this->label_n->Location = System::Drawing::Point(27, 118);
this->label n->Name = L"label n";

this->label_n->Size = System::Drawing::Size(133, 13);
this->1label n->TabIndex = 5;

this->label n->Text = L"WBugkicTb miwanku, o6/c";
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// textBox_Rc

//

this->textBox_Rc->Location = System::Drawing::Point(221, 88);
this->textBox_Rc->Name = L"textBox Rc";
this->textBox_Rc->Size = System::Drawing::Size (100, 20);
this->textBox_Rc->TabIndex = 8;

//

// label Rc

//

this->label Rc->AutoSize = true;

this->label_Rc->Location = System::Drawing::Point(218, 60);
this->label Rc->Name = L"label Rc";

this->label_Rc->Size = System::Drawing::Size(118, 13);
this->label_Rc->TabIndex = 7;

this->label Rc->Text = L"lycTuHa piguHu, kr/m3";

//

// textBox_dm

//

this->textBox_dm->Location = System::Drawing::Point(221, 146);
this->textBox_dm->Name = L"textBox_dm";
this->textBox_dm->Size = System::Drawing::Size(100, 20);
this->textBox_dm->TabIndex = 10;

//

// label _dm

//

this->label dm->AutoSize = true;

this->label_dm->Location = System::Drawing::Point(218, 118);
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this->label_dm->Name = L"label dm";
this->label _dm->Size = System::Drawing::Size(108, 13);
this->label_dm->TabIndex = 9;
this->label _dm->Text = L"[iameTp miwanku, m";
//
// MyForm
//
this->AutoScaleDimensions = System::Drawing::SizeF(6, 13);
this->AutoScaleMode = System::Windows::Forms::AutoScaleMode: :Font;
this->ClientSize = System::Drawing::Size(491, 178);
this->ContextMenuStrip = this->contextMenuStripl;
this->Controls->Add(this->textBox_dm);
this->Controls->Add(this->1label _dm);
this->Controls->Add(this->textBox_Rc);
this->Controls->Add(this->1label Rc);
this->Controls->Add(this->textBox_n);
this->Controls->Add(this->1label_n);
this->Controls->Add(this->textBox_Kn);
this->Controls->Add(this->1label Kn);
this->Controls->Add(this->toolStripl);
this->Controls->Add(this->menuStripl);
this->MainMenuStrip = this->menuStripl;
this->Name = L"MyForm";
this->StartPosition =

System: :Windows: :Forms::FormStartPosition: :CenterScreen;
this->Text = L"BuTpaTu moTyxHocTi miwankm";
this->menuStripl->ResumeLayout(false);
this->menuStripl->PerformLayout();
this->contextMenuStripl->ResumeLayout(false);
this->toolStripl->ResumeLayout(false);
this->toolStripl->PerformLayout();
this->ResumelLayout(false);
this->PerformLayout();

}
#pragma endregion

private: System::Void TecTtToolStripMenuItem_Click(System::0bject” sender,
System: :EventArgs® e) {
//3ajaBaHHA 3Ha4YeHb 3MiHHWX ANA TECTOBOro pPoO3paxyHKy
textBox_Kn->Text = "0,32";
textBox_n->Text = "3,96";
textBox_Rc->Text "1200";
textBox_dm->Text 215 2

i
private: System::Void oynctuTuToolStripMenuItem_Click(System::0bject” sender,
System: :EventArgs”® e) {
//04ulLeHHAa nona BBeAeHHSA
textBox_Kn->Text = "";
textBox_n->Text = "";
textBox_Rc->Text =
textBox_dm->Text =
toolStripLabel N->Text = "";

toolStripTextBox_N->Text = "";

wu o,
)

wu o,

}
private: System::Void po3paxyBaTuToolStripMenuItem_Click(System::0bject” sender,
System: :EventArgs® e) {

float Kn, n, Rc, dm, N;

//TNlepeTBOpPHE pAAKOBE MpeAcTaBNEeHHA 4ucna B AilicHe

Kn = float::Parse(textBox_Kn->Text);
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n = float::Parse(textBox_n->Text);

Rc = float::Parse(textBox_Rc->Text);

dm = float::Parse(textBox_dm->Text);

N = Kn*pow(n, 3)*Rc*pow(dm, 5);

toolStripLabel N->Text = "BuTpaTu noTyxHOCTi Ha nepemiwyBaHHA ";
MessageBox: :Show("BuTtpaTu moTyxHOCcTi Ha nmepemiwyBaHHs = " + N.ToString("F"));
toolStripTextBox_N->Text = N.ToString("F");

}
private: System::Void BuxipToolStripMenuItem_Click(System::0bject” sender,

System: :EventArgs® e) {
Close(); //3akpuTu nporpamy
}
}s
}
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Komn’ wTepHunin npakTtukym N4

Tabnn4yHe BBeAeHHA AaHUX
Meta: BuBuUMTM npuiomu poboTn 3 Tabamuamm 3 BUKOPUCTAHHAM 0B6’eKTy
DataGridView. 3acBoiTM meToamM CTBOPEHHSA, 30epekeHHs Ta BiaKpUTTa Tabanub y
dopmati damny XML. O3Hamomutmucb 3 poboTtoto o06’ekty DataSet y npoekrtax
Windows Forms y Visual C++. HaBuuTtuca cteoptoBatn o6’ektn DataTable gna
36eperkeHHs AaHux y TabanyHomy suraagi. O3HanomMMTUCb 3 NpuioMamm Nodyaosum
rpadikis 3 BUKopuctaHHAM 06’ekty Chart.

3aBAaHHA: CTBOPUTU HOBUI NycTuin npoekT CLR, aoaatu B Hboro dopmy Windows
Forms. loaatn HeobxigHi 06’ekT 3 NaHeni enemMeHT1B ANs CTBOPEHHA FO/I0BHOIO
Ta KOHTEKCTHOrO MEHI0, a TaKOXK MaHeni iHcTpymeHTiB. Joaatm Ao popmu 06’ekT
DataGridView gna sigpobparkeHHA Tabauui pesynbTatie y popmi. Joaatn ob6’ekrt
Chart pna crBopeHHA rpadikiB Ha OCHOBI TabanyHux gaHux. CTBOpUTM 06’€KTU
NoTPibHMX KnaciB AnAa peanisaulii NocTaBAeHOi 3a4audi 3rigHO OTPMMAHOro BapiaHTy
3aBaaHHA. [lepenbauntn MoxKAuBicTb 36eperkeHHA Tabauui aaHuUx y obpaHum
Kopuctysayem pann dopmaty XML. Hapatv KopucTyBady MOKAMBICTb BigKpuBaTH
Habip AaHuXx 3 BXKe icHyto4oro panny popmaty XML. OpraHizyBati nobynoBy rpadikis
Ha OCHOBI CTOBMNLB CTBOPEHOI TabauLi 3 BUKopucTaHHam 06’ekTy Chart.

3a2anbHi sumozu.

1) CrtBopuTth npoekT Windows Forms.
2) [opaatu B HbOro HeObXiAHI eneMeHTU KepyBaHHA Ta NPOrpamMmHuii Koa ana
peanisauii noctaBneHoi 3a4a4i 3rigHO OTPUMAHOIO BapiaHTy 3aBAaHHA
3) MporpamHuii Kog Ma€ ByTn YiTKO CTPYKTYPOBAHUA.
4) ImeHa 06’€KTiB MatoTb HECTM CEHCOBI HaBaHTAXEHHA.
5) MporpamHuit Koa Ma€e CynpoBOAXKYBATUCb KOMEHTapPAMMK B TEKCTI MPOrpamu.
Bumoau 00 BUKOHAHHH.

1) CrtBopuTK HoBWI nyctuin npoekT CLR B Visual C++ 3 BUKOpUCTaHHAM
CTBOpeHoro wabsnoHy npoektieB Windows Forms 3 im'am Buay
Mpizsnwe KrP4.

2) [Oopatny dopmy 06’€KT rONIOBHOTO MeHto Knacy MenuStrip.

3) [Oopatny dopmMy 06’€KT KOHTEKCTHOrO MeHto Knacy ContextMenuStrip.

4) [opatny dopmy 06’€eKT naHeni iHcTpymeHTiB Knacy ToolStrip.

5) [Oopatn o6’ekT DataGridView ans BigobparkeHHs Tabauuji gaHUX.

6) J[opaatu iHWi HeobxiaHi 06’eKTM ANA CTBOPEHHA NPOrpamMHoro iHTepdency Ta
3anporpamyBaT ix poborTy.
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7) MNepenbaunTn 36epexkeHHA Tabuui AaHMX Y 30BHILULHbOMY daini.

8) MepenbaunTn MOXKAMBICTb BiaKpUTTS 36epexeHoro panny tabaumui B 06’ ekTi
DataGridView BikHa goaaTky.

9) [Oopatny popmy 06’ekT Chart Ta cTBOPUTM 3a MOro gonomoroto rpadiku y
BiKHi l0/1aTKa Ha OCHOBi TaBNINYHUX AAHUX.

TeopeTn4Hi BigomocTi

4.1 BBegeHHA Tab/AMYHUX AaHUX

IcHye 6e3niy 3aBAaHb, AKi NnepeabayvatoTb BBEAEHHA AaHWUX Yy BUIAAALi Tabamup.
3BMYaMHO, MOXHa U Tabauuto nporpamyBaTM AK CYKYMHICTb TEKCTOBMX MONIB
TextBox, ane B 6inblIOCTi BMNAAKiB 3a34anerigb HEBiAOMO, CKiNbKU pAaAiB AaHUX
byae BBOAUTU KOPUCTYBa4, HEOOXiAHO nepeabaymT CKpoAiHr uiei Tabauui i 1. A.
Tob6T0 Npobem B opraHisaLii BBeAeHHA TabAMYHUX AaHUX AO0CUTb BaraTo.

Mwn nponoHyemMo AnA BBeAeHHA TabANUYHMX AaHUX BUKOPMUCTOBYBATU €1€MEHT
ynpasniHHA DataGridView (CiTka AaHux). Mepl 3a BCe, Lein enemMeHT ynpaBaiHHA
NPU3HayYeHU anA BiaobpaXKeHHsA AaHUX, SKi 3pyYHO NPeacTaBUTU Y BUrNAAI Tabauu,,
HanyacTiwe Axepenom umx aaHux € 6as3a gaHux. OgHak, Kpim BigobparKeHHs,
enemeHT ynpasniHHa DataGridView no3sonAe Takoxk pegaryBatv TabauuyHi gaHi.
DataGridView niaTpumye BUAINEHHSA, 3MiHY, BUAANEHHA, PO3OUTTA HA CTOPIHKM i
COPTYBaHHA.

Mpuknaa nporpamHoi peanisauii

NMpuknap cTBOpeHHA npoekTy Windows Forms pnAa BigobpaxeHHA [aHUX
y TabnaunyHomy Burnaai Ta 36epexeHa faHux y ¢danni XML.

Mporpama, Wo po3rnALa€eTbCA B AaHOMY NPUKAaAi, NPOMNOHYE BamM 3aNOBHUTU
Tabnuuto TenedoHiB 3HalloMmx, CniBPOOITHUKIB, poAMYiB, KOXaHuUX i T. 4. AKLWO
KNALHYTW Ha KHONUi 3annc gaHa Tabanua 3anUCyeTbCcAa Ha AUCK Y ¢ann y dopmari
XML. Ona cnpoleHHA TEKCTY Nporpamn nepeadadyeHnin 3annc B O4NH i TOM ke dpann
D:\tabl.xml. Mpu HacTynHMX 3anycKax AaHoi Nnporpamu Tabauua byae 3untysatmca
3 ¢daiiny, i BU 3MOXKeTe NPOAOBKUTM peparyBaHHA Tabauui. Tomy Ul nporpamy
MOXHa rO/IOCHO Ha3BaTU «TabAMYHMM peaakTopomM». Knauawuu Ha 3arosioBKax
KONOHOK, MOXHa pO3TallyBaTM 3anuCU B KOJIOHKaxX B andasiTHOMY MopagKy Anaa
3py4HOro nowyKy HeobxigHoro TenedoHy.

[na HanucaHHa nporpamum 3anyctumo Visual StudioissikHiNew Project
Bubepemo B cepegosuui CLR By3na Visual C++ popatok wabnoHy Windows
Forms cepeposuuwa Visual C++. [ani noTtpibHO 3 naHeni ynpasniHHA Toolbox
nepeHecT MULLIEID HACTYMHI eNemMeHTU ynpaBAiHHA: CiTKy gaHux DataGridView i
KHonKky Button. Tekct nporpamu npueeaeHMn B HACTYMHOMY NIiCTUHTY.
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#pragma endregion
// Tlporpama npornoHye KOpUCTyBayeBi 3anoBHUTWU Tabauuw TenedoHiB ioro
// 3Hahomux, cniBpob6iTHMKiIB, poAMYiB, KOXaHMX 1 T. 4. AKWO KAAUHYTHU
// Ha kHonui 3anuc paHa Tabnuua 3anuMcyeTbcA Ha Auck y dann y ¢opmaTti
// XML. [ina cnpoweHHA TeKCTy nporpamu nepepbavyeHuMin 3anuc B OAMH 1 ToWM
// Xe ¢ainn C: \ tabl.xml. Mpu HacTynHWX 3anyckax AaHOI mporpamu Tabnuusa
// Byne 34uTyBaTUCA 3 UbOro damny, i KopucTyBay MOXe MPOAOBXYBaTH
// PeparyBaHHA Tabnauui

DataTable” Tabnuusa; // 06'aBneHHA obbekTa "Tabnuua"
DataSet” HabipfaHux; // 06'aBneHHs obbekTa "HabipaHux"
private: System::Void Forml_Load(System::0bject” sender, System::EventArgs” e)

{
this->Text = "MpocTuin Tabnauyuuii pepakTop";
buttonl->Text = "3anuc";
Tabnuua = gcnew DataTable();
HabipllaHux = gcnew DataSet();
if (I0::File::Exists("D:\\tabl.xml") == false)
{
// fAxwo XML-dainny HEMAE:
dataGridViewl->DataSource = Tabnuus;
// 3anoBHeHHA "wanku" Tabauui
Tabauua->Columns->Add("ImeHa");
Tabnuua->Columns->Add("Homepu TenepoHiB");
// DopaTtu o6'ekT Tabnuusa B DataSet
HabiplaHux->Tables->Add(Tabnuua) ;
else // Akwo XML-dann €:
{
HabipllaHux->ReadXml("D:\\tabl.xml");
// BmicT DataSet y Burnagi psaaka XML gna Bipnagku:
String ~ PapokXML = HabipflaHux->GetXml();
dataGridViewl->DataMember = "Ha3Ba Tabauui";
dataGridViewl->DataSource = HabipllaHux;
}
}
private: System::Void buttonl_Click(System::0bject” sender, System::EventArgs” e)
{
// 36eperTtun dann tabl.xml:
Tabnuusa->TableName = "Ha3ea Tabauui";
HabipAauux->WriteXml("D:\\tabl.xml");
}

AK BMAHO 3 TeKcTy nporpamu, Tpeba 6yn0 BCbOro NuMWe KifbKa pPAAKiB
NPOrpamHOro Koay AN1a CTBOPEHHSA TaKoi baratopyHKLiOHaNbHOI nporpamu. Le ctano
MOXMBUM 3aBAAKNM BUKOPUCTAHHIO NOTYXKHOI cyvacHoi TexHonorii ADO.NET. Ha
MOYaTKy Kiacy OorosioleHi ABa 06'eKTU i€l TexHonorii: Habip aaHux DataSet i
Tabnmuya gaHmnx DataTable. O6'ekt knacy DataSet € ocHOBHMM KOMMOHEHTOM
apxitektypu ADO.NET. DataSet npeacrtaBnfe Kew p[aHux, pO3TallOBaHMN B
onepaTuBHi nam'ati. DataSet cknapaerbes 3 KonekKuii 06'ekTiB Knacy DataTable.
Tob670 B 0aAnH 06'ekT Knacy DataSet moxke BXoauTH Kinbka Tabnuup, a iHpopmaliito
NPO HMUX MM MOXKEMO 3anucyBaT B pann Ha AUCK ogHUM onepaTopom WriteXml,
BiAnNoBigHO 4MTaTM - ReadXML. TakMm YMHOM, B LA Nporpami MM MaeEmMo crpaBy
nepeBaHo 3 Tpboma 06'ektamum: DataSet - Kew gaHux, DataTable - npeacrasnse
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OAHY Tabauuo 3 pgaHumm Ta DataGridView - enemeHT ynpasaiHHA Ana
BiAOOpPaXKEHHA AAHWX.

Biapa3y nicna iHiuianis3auii KomnoHeHTIB popmu M ob6pobunn agi cutyauii.
AKWo daiiny, B AKMIA MK 36epiraemo iHpopmauito Nnpo Tabauuij, He icHye Exists (
«D: \\ tabl.xml») == false, To NpM3HAYaEMO B AKOCTi AxKepena AaHux
DataSource gns DataGrid o6'ekt knacy DataTable i 3anoBHIOEMO «lanKy»
Tabaunuj, TO6TO BKa3yeEMO Ha3BM KOJIOHOK: « IMeHa» i «kHomepu TenedpoHiB», a noTim
nopaemo ob'ekt DataTable B 06'ekt DataSet. Tenep kopuctysay 6a4MTb NOPOXKHIO
TabanLto 3 ABOMA KONIOHKAaMM i MOKe noYaTu ii 3anoBHeHHA. AKWo dann icHye (rinka
else), To naHi B 06'ekt DataSet Bianpasnaemo 3 XML-dpaiina (ReadXML). TyT yxe Ak
AKepeno AaHux ana citkm gaHux DataGrid Bkasyemo 06'ekT DataSet.

Mpwn HaTUCKaHHI MmuLwetro Ha KHonui 3anuc (puc. 4.1) - noais buttonl.Click
- BigbyBaeTbca 3anuc XML-danna Ha anck (WriteXml).

g5 Mpoctwil Tabanunmii ., — O Pt
— Homepw
TENEdoHIE
Hanwno 051-359-36-25
[aHHa 055-589-24-73
# BacenwHa 096-321-41-47]
i
Janmc

PucyHoK 4.1 — BikHO nporpamu 3 BBeAeHUMU JaHUMU

TyT BUKOPUCTOBYIOTbCA, TaK 3BaHi, XML-panaun. PopmaTt umx dannis [03BoNAE
JIerKo i HaginHO nepepaBaTW AaHi 33 AONOMOroto |[HTepHETY HaBiTb Ha Komn'toTepu
iHwoi nnatdopmn (Hanpuknag, Macintosh). Mu He ctaBuan nepepn coboro mety
npautoBaT B |HTEPHETI, @ BCbOro /MLWE CKOPUCTANINCA LIED TexHonorien. damnn
dopmaty XML morKHa nepernsaHytm BnoKHOTOM abo 3a gonomoroto MS Word,
OCKinbKM ue TekctoBuin ¢pann. OaHaKk cnig BpaxyBaTu, Wo uen ¢dann 3anncaHuim B
KoayBaHHi UTF -8, ToMy iHWIMMM TEKCTOBUMM peaakTopamu, Hanpuknag edit.com
abo Rpad32.exe (pociicbknit BAOKHOT), Moro npountatn BaxKKo. XML-4OKyMeHT
BiIKpnBa€eTbcA Beb-6paysepom, XML -editor (Bxoantb oo cknagy Visual Studio),
MS Office SharePoint Designer, MS Front Page i iHwumn nporpamamm.
MNpy ubOMy 3acToCyBaHHA BiACTYMiB i Pi3HUX KOMIpHUX piwleHb A03BoAsE binbw
HAO4YHO MPOAEMOHCTPYBATU CTPYKTYpPY AaHoro ¢amny. XML-pann MoOXKHa BiaKputn
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TabanuHum pegaktopom MS Excel, i npm ubomy BiH MorKe BigobpasnTuca y Burnagi
Tabanui. Ha puc. 4.2 HaBegeHo 3pa3ok nogaHHA XML-daiina 8 6pay3sepi.

— O ®
=] Dvtablaeml L2~ & 2 p\tablaml

<?xml version="1.0" standalone="true"?>
- <MNewDataSet>
- «Hazea_x0020_tabnwuui=
<IMmeHa=lanmno< /IMeHas
<Homepu_x0020_tenedoHie>=091-859-36-25</HoMepu_x0020_tenedoHie>
<fHazea_x0020_tabnwui=>
- «<Hazea_x0020_tabnuui=
<IMeHa>=laHHa </IMeHa>
<HomMepu_x0020_TtenedoHie>=099-589-24-78< /HoMepH_x0020_TtenedoHie>
<fHazea_x0020_tabnmui=
- <Hassa_x0020_rtabnwuui>
<IMmeHa>BacenmHa</IMeHa>
<HomMepu_x0020_TtenedoHie>=096-821-41-47 < /HoMepu_x0020_tenedoHie>
< fHazea_x0020_Ttabnuui=>
</NewDataSet

PucyHok 4.2 — ®aiin XML y BikHi bpay3epa

Mpu BUKOpUCTaHHIi Hamu XML-dpanniBe anAa nporpamyBaHHA HaWMPOCTILIOro
TabnnyHoro pepakTopa 30BCiM He 0OO0B'A3KOBO BHMKATM B MOr0 CTPYKTYpPY, TUM
b6inbwe npu BUOOPI iMeHi danny ana 36eperkeHHA 30BCiM He 060B'A3KOBO
BCTAHOB/IOBATU Po3lIMpeHHs danny xml, ¢ann 3 byab-aKMM po3LWIMPEHHAM byae
yntatnca metogom ReadXml sk XML-¢aiin.

Mporpamict moxke oTpMmMmaTu 40CTyn A0 noAis Tabauui. Hanpuknag, goctyn Ao
NiBOi BEPXHbOI KOMipKM (nonda) Tabauui MoOXKHA OTPMMATWU, BUKOPMCTOBYHOUM
Bnactmeictb 06'ekTa Knacy DataTable: TabniuAa.Rows.Item(©).ltem(0).
OpaHaK 3anuc Uboro noas, Hanpwuknag, B NocnigoBHUK ¢dainn 6yae HEKOPEKTHUM
HaBiTb NPV BUKOPUCTAHHI A40AATKOBOI 3MiHHOI Yepe3 Te, wo TexHonoria ADO.NET
nepeabaya€e KewyBaHHA AaHUX. TAKUM YMHOM, YNTAHHA | 3aNUC JAHUX ANS NOAIOHNX
Tabanub cnig opraHisoByBaTH Ti/IbKK Yepe3 meTtoamn 06'ekta DataSet.

BiA3HauMmoO, WO AJaHa nporpama MoXKe TaKoXK OyTuM iHCTpymeHTOM Aans
cTtBopeHHA XML-dannis. TEKCT NPOrpPamMHOro MoaynA HaBeaeHUN B NicTUHry 4.1.

4.2 NobypoBa rpapiky 3 BUKOpUCTaHHAM enemeHTy Chart

Ha MNaHeni enemeHTiB (Toolbox) 3Hapgemo enemeHt Chart. BiH
NPU3HaYeHU oA BMBeAEHHA B eKpaHHy ¢opmy rpadika (giarpamu). [dyxke 3py4HO
byayBaTn ueln rpadik 3 TabANYHUX AaHMX, NPeaCTaBAEHUX Yy BUrAAAI 06'eKTa Knacy
DataTable.

Y nNpuKnagi HaBegeHOMY HMXKYe BUPILMMO HACTynHy 3agadvy. [JaHo BiAOMOCTI
npo obcarn npoaais 3a n'atb micauis. MoTpibHO Hao4YHO Bi3yanisyBaTh Ui AaHi Ha
rpadiky y BUrnagi ricrorpamm.
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B mexax nporpamu TakoX nepenbdaynmmo MOXKAMBICTb 3MiHM TUMY Aiarpamu.
[Ana uboro 3actocyemo enemeHt ComboBoXx 3 AKOro KopuctyBay 3moxke obupatu
NOTPIOHMK TUN Ajiarpamu.

Mpuknag nporpamHoi peanisauii

Mporpama BUKOPUCTOBYE enemMeHTU kKepyBaHHA Chart 1 DataGridView,
BUBOAMTb rpadik (piarpamy) 3anexHcTi obcariB npogaxiB Bipg vacy
3a MicAauamu.

Ona BupilleHHs uboro 3aBAaHHA 3anyctumo Visual Studio i B BiKHi
CtBopeHHA npoekTy (New Project) subepemo B cepeaosuui CLR By3ana Visual
C++ popatok wabnoHy Windows Forms. 3 MNaHeni enemeHTiB (ToolBox)
nepeHecemo B NPOEKTOBaHy eKpaHHy GopMy HAcTynHi enemeHTu: giarpamy Chart,
CiTKy aaHux DataGridView Ta cnagatoumin nepenik pagkise ComboBox. Y nicTuHry
npUBEeAEHUI NPOrPAaMHUIA KOZ BMPILLEHHA 3a4a4i.

#pragma endregion
// Tlporpama BMKOpPUCTOBYE efnieMeHTu kKepyBaHHA Chart i DataGridView, BuBOAUTH
// rpadik (miarpamy) 3anexHcTi obcsriB npogaxiB Bip Yacy 3a micAauamu.
// Tpn uboMy B fKOCTi pxepena paHux BKasyemo 06'ekT knacy DataTable
// CTunb piarpamm MOXHa MiHATKM 3a Jonomorow nepeniky 3 comboBoxl
private: System::Void MyForm_Load(System::0bject” sender, System::EventArgs™ e) {
this->Text = "MobypoBa piarpamu”;
DataTable ~ Tabnuus = gcnew DataTable();
// Y uin Tabnuui 3amoBnAemMo ABi konoHkM "Micsaub" i "06csAr npopgaxiB":
Tabnuua->Columns->Add("Micaub", String::typeid);
// Y C #: Tabniua.Columns.Add("Micaub", typeof(String));
// 3Ha4veHHA B Apyrin konoHui npusHayaemo Tuny long:
Tabnuua->Columns->Add("06car npogaxiB", long::typeid);
// Y C #: Tabniua.Columns.Add("06car npogaxis", typeof(long));
// 3anoBHUTU nepuwuii pagok (pas) B Tabauui:
DataRow ~ Pap = Ta6bauus->NewRow();

Pag[ "Micsaub"] = "TpaBeHb"; Pap["O6car npomaxiB"] = 15;
Tabnuua->Rows->Add(Psg) ;

// Dopaemo Apyrwii paaok B Tabnuui:

Pag = Tabnuua->NewRow();

Pag[ "Micsaub"] = "YepBeHb"; Papg["06car npomaxiB"] = 35;

Tabnuua->Rows->Add (Psg) ;

// Dopaemo TpeTiil pAanok:

Pag = Tabnuua->NewRow();

Paa["Micaub"] = "/lunenb"; Pap["06cAr npopaxiB"] = 65;
Tabnuua->Rows->Add(Psg) ;

// DopaemMo 4eTBEpTUN PALOK:

Pan = Tabnuus->NewRow();

Paa["Micaub"] = "Cepnenb"; Pag["06cAr npogaxiB"] = 85;
Tabnuua->Rows->Add (Pag) ;

// Dopaemo n'ATUN pALJOK:

Pag = Tabnuus->NewRow();

Pap["Micaub"] = "BepeceHb"; Pag["06car npogaxiB"] = 71;
Tabnuua->Rows->Add (Pag) ;

// HaBepeHi Hux4Ye BNacTMBOCTL MOXHa 3adaTu y BikHi BnacTtmBocCTi
// Ans 06'ekty chartl
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// CknapeHy Tabnuuw BKa3yeMO AK [AKepeno AaHWUX:
chartl->DataSource = Tabnuus;

// Ha opHOMy rpadiky MoxHa 306pa3nmTu Kinbka 3aNleXHOCTEW.

// Hanpuknap, nepwa 3anexHicTb - obcArM npogaxiB 3a BKasaHMMU
// MicauiB B 2014 poui, i ppyra 3anexHicTb - npogaxy no

// Tum xe micAuam B 2015 poui.

// B paHomy rpadiky MM noKaxemo Ti/ibku OAHY 3aJiexHicTb, AaHi
// nna BipobpaxeHHA uUieli 3anexHocTi Ha3Bemo "Seriesl™

// Ha ropu3oHTanbHin oci Biaknagaemo Ha3BM MicAuiBs:

chartl->Series["Series1"]->XValueMember = "Micsub";
// A no BepTuKanbHin oci Biaknagaemo obcArn npopaxis:
chartl->Series["Series1"]->YValueMembers = "06bcar npogaxiB";

// HasBa rpadika (miarpamm):

chartl->Titles->Add("06car npogaxiB 3a micsauamu");

// 3apaemo Tun piarpamuM - CTOBMYMKOBA ricrtorpama:

chartl->Series["Series1"]->ChartType = System: :Windows::Forms::
DataVisualization: :Charting: :SeriesChartType::Column;

// Tun piarpamu moxe 6yTu iHwuM, Hanpuknag: Pie, Line i iH.

chartl->Series["Seriesl1"]->Color = Color::Aqua;

// Nerenpy Ha rpadiky He Bipobpaxaemo:

chartl->Series["Series1"]->IsVisibleInLegend = false;

// MNpuB'sa3ka rpadika fo mxepena [aHUX:

chartil->DataBind();

// Dna ciTkyM [aHUX BKa3aTu AXepeno [aHuX

dataGridViewl->DataSource = Tabnuus;

// 3apaemo nepenik TuMniB piarpam y 06'ekTi comboBox1
// Ue moxHa 3apatu y BikHi BnactuBocTei comboBoxl B nmoni Items

comboBox1->Items->Add("To4ykoBa"); //Point
comboBox1->Items->Add("I'padpik™); //Line
comboBox1->Items->Add("3rnagxenuit rpadpik™); //Spline
comboBox1->Items->Add("CekTopHa"); //Pie
comboBox1->Items->Add( "MentwcTkoBa"); //Radar
comboBox1->Items->Add("lFicTorpama"); //Bar
comboBox1->Items->Add("CtoBnyacTa"); //Column
comboBox1->Text = "O6epiTb Tun piarpamu”;

// BCTaHOBMWEMO BUpPiBHWBAHHA 06'€EKTiB B Mexax ¢opmu

chartl->Dock = System::Windows::Forms::DockStyle::Top;
dataGridViewl->Dock = System::Windows::Forms::DockStyle: :Bottom;
chartl->Height = this->Height - dataGridViewl->Height - 40;
comboBox1->Left = 0;

comboBox1->Top = 0;

}

private: System::Void comboBoxl SelectedIndexChanged(System::0bject”® sender,
System::EventArgs”® e) {
// 3MiHWEMO Tun pgiarpamum B 3anexHocTi Bip obpaHoro psgka B 06'ekTi comboBox1
switch (comboBox1->SelectedIndex)
{
case 0:
chartl->Series["Series1"]->ChartType =
System: :Windows: :Forms::DataVisualization: :Charting: :SeriesChartType::Point;
break;
case 1:
chartl->Series["Series1"]->ChartType =
System: :Windows: :Forms::DataVisualization: :Charting: :SeriesChartType::Line;
break;
case 2:
chartl->Series["Series1"]->ChartType =
System: :Windows: :Forms::DataVisualization: :Charting: :SeriesChartType::Spline;
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break;
Gase 3:
chartl->Series["Series1"]->ChartType =
System: :Windows: :Forms::DataVisualization: :Charting: :SeriesChartType::Pie;
break;
case 4:
chartl->Series["Series1"]->ChartType =
System: :Windows: :Forms::DataVisualization: :Charting: :SeriesChartType::Radar;
break;
case 5:
chartl->Series["Series1"]->ChartType =
System: :Windows: :Forms::DataVisualization: :Charting: :SeriesChartType::Bar;
break;
default:
chartl->Series["Series1"]->ChartType =
System: :Windows: :Forms::DataVisualization: :Charting: :SeriesChartType::Column;
break;
}

}

private: System::Void MyForm_Resize(System::0bject” sender, System::EventArgs”® e) {
// Nip6ip Bucotu 06'ekty chartl npu 3miHi po3mipy BikHa
chartl->Height = this->Height - dataGridViewl->Height - 490;

3HaYHY YaCTUHY 3 HaBEeAEHOro KoAy MOXHa CKOPOTUTM LUAAXOM 3a4aBaHHSA
3HayYeHb B/IAaCTMBOCTEN Yy BiKHi BnacTmBocTi (Propeties) nig yac npoekTyBaHHS
iHTepdency. Lle cnpoulye npouec CTBOPEHHA iHTepdency i He BMMArae pPy4vyHoOro
HanucaHHA Koay. Mig Y4ac po3pobKu iHTepdency NpoeKTy NoTPiIbHO MaKcKMMmasibHO
BMKOPMCTOBYBATU MOXKAMBOCTI BikHa BnactmBocTi (Propeties). B HaBegeHOmy
KoA4i BCi BNACTMBOCTI 3a4alOTbCA Ta 3MIHIOIOTbLCA MPOrpamHO A1A MOXKAUBOCTI
LWBMAKOTO BiATBOPEHHA NPUKAAAY LWAAXOM NPOCTOro BCTAaB/AEHHA BULLE HAaBEAEHOIO
KoAy Y HOBWUIA NPOEKT.

Mpn cTBOpPEHHI AAHOI NPOrpamm BMKOPUCTAHO TPWU NOAII, peaKuieo Ha AKi €
HaBeAeHM nporpamHuii  Koa: noaii Load Ta Resize d¢opmu i nogis
SelectedIndexChanged o6’ekty ComboBox.

Y nporpamHomy Koai npu o6pobui noaji 3aBaHTakeHHA GOPMKU Oro0LWYEMO
06'ekT Tabnuua knacy DataTable. Lleit 06'ekT npeacTaBnse oaHy Tabanuio gaHux B
onepaTuBHi nam'aTi. LLLo6 Bi3yanisyBaTu Lo Tabaumuto Ha eKpaHi, BUKOPUCTOBYIOTb
eNleMeHT - ciTKa aaHux DataGridView. O6'ekT knacy DataTable BukopuctoBytoThb
B AKOCTi BUXiAHMX AaHWX i ana ciTkn gaHmx DataGridView, i ana giarpamu Chart.

Y T1abnuui DataTable Bu3Hayaemo 1i cxemy, 3aMOBAAKOYM [Bi KONOHKMU
«Micaub» Ta «06cAr npoAaxiB». A gani 3anoBHIOEMO Tabauuto no i pagKax,
BUKOpUCToBYtouM metog Add. 3anoBHeHy N'ATbMa psaKamu Tabauuto BKA3yEMO K
nxepeno gaHux ana enemeHtis Chart i DataGridView. [ani odopmnaemo
30BHiWHINM BWUrNAA, Adiarpamu, WO AeTaNbHO NPeACTaBNeHO B KOMEHTapAX A0
NPOrpamHoOro Koay.

®PparmeHT pob0OTH Nporpamm NoOKasaHUM Ha puc. 4.3.
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o=l MoByaoea giarpamu — O x
= -

CGCcAr Npona«ie 38 MICALAMMK

MicaLs OBcar _ "~
Mpo Oais
YepeeHe 35
MuneHs 65
CepneHe 85
BepeceHs 71 v

PucyHok 4.3 — lNobynoBa agjiarpam

B 06’ekti ComboBox y BiKHi 3anyleHOro AoAaHKy MOMKHa 3i crnagatoyoro
CNUCKY 06paTh 0AMH 3 ceMu nepeadaveHnx B nporpami Tunis giarpam. lNicna obpaHHnA
TUNy Aiarpamu BUHMKae nogia SelectedIndexChanged, B sikili 34ilMCHIOETbCA 3MiHa
TMNY giarpamu.

MoBHWI TEKCT NPOrpPamMHOro Moaynsa HaBeaeHUM B NiCTUHTY 4.2.
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KOHTpONbHL NUTaHHA

1) OnAavoro BUKopucToByeTbcA 06’ekT DataGridView?

2) Ans 4yoro BUKopuctoByeTbcs 06’ekT DataTable?

3) Anayoro BMKopUCTOBYETbCA 06’eKT DataSet?

4) fIK opraHi3yBaTh BUBEAEHHS TabAMUYHUX AaHUX Y BiKHI AoaaTka?

5) Ak mokHa 36epertu aaHi Tabanui? B akomy popmati BoHM 36epiratoTbea Ta AK
iX MOXHa nepernaHyTn?

6) [ns yoro BuKopuctoBytoTbca 06’ekT Chart? HaBeiTb MOro OCHOBHi
MOX/IMBOCTI.

7) HaBegitb TMNK Aiarpam, AKi moxHa nobyaysaTtu 3a gonomoroto 06’ekty Chart.

8) AKMM YMHOM 3B’A3aTV TabNYHI AaHi 3 06’ekTom Chart?

9) AK MO)KHa NPOrpamHo 3MiHIOBaTK TUN Aiarpammn 06’ekTy Chart?
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MporpamHun Kop
NicTtunr 4.1

//Mporpama inwcTtpauii pob6oTn 3 TAOGAUYHUMKM [AHUMMU

#pragma once
namespace Ta6nBeog {

using namespace System;

using namespace System::ComponentModel;
using namespace System::Collections;
using namespace System::Windows: :Forms;
using namespace System::Data;

using namespace System::Drawing;

/17
/// CBopka pgna Forml
/A
public ref class Forml : public System::Windows::Forms::Form
{
public:
Form1l(void)
{
InitializeComponent();
//
//TODO: pobaBbTe KOJ KOHCTpYyKTOpa
//
l;
protected:
/1]
/// OcBo6oANTb BCE MCMNOJb3yeMble pecypchl.
/17
~Forml()
{
if (components)
{
delete components;
}
}
private: System::Windows::Forms::DataGridView” dataGridViewl;
protected:

private: System::Windows::Forms::Button® buttonl;

private:
1
/// TpebyeTca nepemeHHas KOHCTpPyKToOpa.
/1/

System: :ComponentModel: :Container ~components;

#pragma region Windows Form Designer generated code
/17
/// 0bs3aTenbHbii MeToh AN MOAAEPKKM KOHCTPYKTOpa - He U3MeHanTe
/// copepxumoe LaHHOro MeToja Mpu MoMowuM pefakTopa Koaa.
11/

void InitializeComponent(void)

{

this->dataGridviewl = (gcnew System::Windows::Forms::DataGridView());
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this->buttonl = (gcnew System: :Windows::Forms: :Button());

(cli::safe_cast<System::ComponentModel::ISupportInitialize® >(this-
>dataGridViewl))->BeginInit();

this->SuspendLayout();

//

// dataGridViewl

//

this->dataGridViewl->ColumnHeadersHeightSizeMode =
System: :Windows: :Forms: :DataGridViewColumnHeadersHeightSizeMode: :AutoSize;

this->dataGridViewl->Location = System::Drawing::Point(12, 12);

this->dataGridViewl->Name = L"dataGridViewl";

this->dataGridViewl->Size = System::Drawing::Size(268, 213);

this->dataGridViewl->TabIndex = 0;

//

// buttonl

//

this->buttonl->Location = System::Drawing::Point(12, 231);

this->buttonl->Name = L"buttonl";

this->buttonl->Size = System::Drawing::Size(268, 23);

this->buttonl->TabIndex = 1;

this->buttonl->Text = L"buttonl”;

this->buttonl->UseVisualStyleBackColor = true;

this->buttonl->Click += gcnew System::EventHandler(this,
&Forml::buttonl_Click);

//

// Forml

//

this->AutoScaleDimensions = System::Drawing::SizeF(6, 13);

this->AutoScaleMode = System::Windows: :Forms::AutoScaleMode: :Font;

this->ClientSize = System::Drawing::Size (292, 266);

this->Controls->Add(this->buttonl);

this->Controls->Add(this->dataGridViewl);

this->Name = L"Forml";

this->Text L {ECRMIS:

this->Load += gcnew System::EventHandler(this, &Forml::Forml_Load);

(cli::safe_cast<System::ComponentModel: :ISupportInitialize® >(this-
>dataGridViewl))->EndInit();

VTS o - M

// TlporpamMmHbiii Kog, pacrnosioOXeHHbll Bbiwe, co3aaH cpepon Visual Studio

// aBToOMaTU4ecku, NOSTOMY aBTOPOM He MPUBOAUTCSA

this->ResumelLayout(false);

}
#pragma endregion
// Tporpama MpoMOHYE KOPUCTyBa4eBi 3anoBHMUTU Tabauuw TenedpoHiB Woro
// 3HahomuMx, cniBpob6iTHMKiB, poAMYiB, KOXaHuX 1 T. 4. AKWO KAAUHYTH
// Ha kHomui 3anuc gaHa TabauuAa 3anUMCYeETbCA Ha AUCK y ¢ain y dopmaTi
// XML. [nAa cnpouweHHs TeKCTy mporpamu nepepbadeHuin 3anuc B OAUH 1 Tou
// Xe ¢awn C: \ tabl.xml. Mpu HacTynHMX 3amnyckax AaHOI nmporpamu Tabauus
// byne 34uTyBaTUCA 3 UbOro dainy, i KOpucTyBay MOXe MpoAOBXYyBaTH
// PeparyBaHHA Tabnauui
Wil ~ % R
DataTable” Tabnuua; // 06'aBneHHA obbekTa "Tabauua"
DataSet” HabipfaHux; // 06'aBneHHA obbekTa "HabiplaHux"
private: System::Void Forml_Load(System::0bject” sender, System::EventArgs” e)
{
this->Text = "MpocTun Tabnu4uui pepakTop";
buttonl->Text = "3anuc";
Tabnuua = gcnew DataTable();
HabipfaHux = gcnew DataSet();
if (IO::File::Exists("D:\\tabl.xml") == false)
{
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// fikwo XML-danny HEMAE:
dataGridViewl->DataSource = Tabnuus;

// 3anoBHeHHA "wanku" Tabnauuyi
Tabnuua->Columns->Add("ImeHa");
Tabnuua->Columns->Add("Homepu TenepoHiB");
// DopaTtu 06'ekT Tabnuua B DataSet
HabipllaHux->Tables->Add(Tabauus) ;

}
else // fAxkwo XML-davn €:
{
Habipauux->ReadXml("D:\\tabl.xml");
// BmicT DataSet y Burnapi paska XML gns Bipnapku:
String A PagokXML = HabipfaHux->GetXml();
dataGridViewl->DataMember = "Hasea Tabauui";
dataGridViewl->DataSource = HabiplaHux;
}
}
private: System::Void buttonl_Click(System::0bject” sender, System::EventArgs” e)
{
// 36eperTtun dann tabl.xml:
Tabnuusa->TableName = "Hazsa Tabauui";
HabipAaHux->WriteXml("D:\\tabl.xml");
}

%
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NictuHr 4.2

// NMporpama inwcTpauil CTBOpeHHA piarpam 3a TabAMYHUMM [AHMMU
#pragma once
namespace WindowsForms {

using namespace System;

using namespace System::ComponentModel;
using namespace System::Collections;
using namespace System::Windows::Forms;
using namespace System::Data;

using namespace System::Drawing;

/1Y
/// CBopka pna MyForm
4id
public ref class MyForm : public System::Windows::Forms::Form
{
public:
MyForm(void)
{
InitializeComponent();
//
//TODO: pobaBbTe KOJA KOHCTpPYyKTOpa
/Y
}
protected:
/1/
/// OcBob6oaMTb BCE WCMONb3yeMmble pecypchl.
Al
~MyForm()
if (components)
!
delete components;
}
}
private: System::Windows::Forms::DataVisualization::Charting::Chart”® chartl;
protected:

private: System: :Windows::Forms::DataGridView” dataGridViewl;
private: System::Windows::Forms::ComboBox” comboBox1;

private:

/17

/// 06s3aTenbHasA nepemMeHHas KOHCTpPyKTopa.

/1]
System: :ComponentModel: :Container ~components;

#pragma region Windows Form Designer generated code
/17
/// Tpebyemblii MeTon ANA MOAAEPXKW KOHCTPYKTOpa — He WU3MeHAWTe
/// copepxumoe 3TOro MeToja C MOMOWbLKW pejakTopa Koaa.

/17

void InitializeComponent(void)

{
System: :Windows: :Forms: :DataVisualization: :Charting: :ChartArea”
chartAreal = (gcnew System::Windows::Forms::DataVisualization: :Charting::ChartArea());
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System: :Windows: :Forms: :DataVisualization: :Charting::Legend® 1legendl
(gcnew System: :Windows::Forms: :DataVisualization::Charting::Legend());
System: :Windows: :Forms::DataVisualization: :Charting::Series”® seriesl
(gcnew System: :Windows::Forms: :DataVisualization::Charting::Series());
this->chartl = (gcnew
System: :Windows: :Forms::DataVisualization: :Charting::Chart());
this->dataGridViewl = (gcnew System::Windows::Forms: :DataGridView());
this->comboBox1l = (gcnew System::Windows::Forms: :ComboBox());
(cli::safe_cast<System::ComponentModel::ISupportInitialize”>(this-
>chartl))->BeginInit();
(cli::safe_cast<System::ComponentModel::ISupportInitialize”>(this-
>dataGridviewl))->BeginInit();
this->SuspendLayout();
//
// chartl
//
chartAreal->Name = L"ChartAreal®;
this->chartl->ChartAreas->Add(chartAreal);
legendl->Name = L"Legendl";
this->chartl->Legends->Add(legendl);
this->chartl->Location = System: :Drawing::Point(0, 0);
this->chartl->Name = L"chartl”;
seriesl->ChartArea = L"ChartAreal”;
seriesl->Legend = L"Legendl";
seriesl->Name = L"Seriesl";
this->chartl->Series->Add(seriesl);
this->chartl->Size = System::Drawing::Size(477, 300);
this->chartl->TabIndex = 0;
this->chartl->Text = L"chartl";
//
// dataGridViewl
//
this->dataGridViewl->ColumnHeadersHeightSizeMode =
System: :Windows: :Forms: :DataGridViewColumnHeadersHeightSizeMode: :AutoSize;
this->dataGridViewl->Location = System::Drawing::Point(@, 297);
this->dataGridViewl->Name = L"dataGridViewl";
this->dataGridvViewl->Size = System::Drawing::Size(396, 150);
this->dataGridViewl->TabIndex = 1;
//
// comboBox1
//
this->comboBox1->FormattingEnabled = true;
this->comboBox1->Location = System::Drawing::Point (391, 41);
this->comboBox1->Name = L"comboBox1";
this->comboBox1->Size = System::Drawing::Size(121, 21);
this->comboBox1->TabIndex = 2;
this->comboBox1->SelectedIndexChanged += gcnew
System: :EventHandler (this, &MVyForm::comboBox1_SelectedIndexChanged);
//
// MyForm
//
this->AutoScaleDimensions = System::Drawing::SizeF(6, 13);
this->AutoScaleMode = System::Windows: :Forms::AutoScaleMode: :Font;
this->ClientSize = System: :Drawing::Size (512, 447);
this->Controls->Add(this->comboBox1);
this->Controls->Add(this->dataGridViewl);
this->Controls->Add(this->chartl);
this->Name = L"MyForm";
this->Text L"MyForm" ;
this->Load += gcnew System::EventHandler(this, &MyForm::MyForm_Load);
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this->Resize += gcnew System::EventHandler(this,
&VyForm: :MyForm_Resize);
(cli::safe_cast<System::ComponentModel::ISupportInitialize”>(this-
>chartl))->EndInit();
(cli::safe_cast<System::ComponentModel::ISupportInitialize”>(this-
>dataGridViewl))->EndInit();
this->ResumelLayout(false);

}
#pragma endregion
// Tporpama BMKOPUCTOBYE enieMeHTM KepyBaHHA Chart i DataGridView, BuBOAMTb
// rpadik (piarpamy) 3anexHcTi obcsrie npopaxiB Bip 4Yacy 3a micausmu.
// Tpu uboMy B AKOCTi mxepena paHux BKasyeMo o06'ekT knacy DataTable
// CTunb piarpamu MoxHa MiHATKM 3a JomomMorow nepeniky 3 comboBox1
private: System::Void MyForm_Load(System::0bject” sender, System::EventArgs™ e) {
this->Text = "MobypoBa piarpamu”;
DataTable ~ Tabnuus = gcnew DataTable();
// Y uin Tabnuui 3amoBnAEMO AB1i KoNoHKM "MicAup™ i "06cAr npomaxis":
Tabnuua->Columns->Add("Micsaub", String::typeid);
// Y C #: Tabniua.Columns.Add("Micaub", typeof(String));
// 3Ha4eHHA B Apyrii konoHui npusHavaemo Tuny long:
Tabnuua->Columns->Add("06cAar npogaxis", long::typeid);
// Y C #: Tabniua.Columns.Add("06car npogaxis", typeof(long));
// 3anoBHUTU nepuwuii pagok (pas) B Tabauuyi:
DataRow ~ Pap = Tabauus->NewRow();

Paa[ "Micaub"] = "TpaBeHb"; Pag["06cAr npogaxis"] = 15;
TabnuuAa->Rows->Add (Pag);

// Donaemo Apyruii pagok B Tabnuui:

Pag = Tabnuua->NewRow();

Paa["Micaub"] = "YepBeHb"; Pap["06car npopaxiB"] = 35;

Tabnuua->Rows->Add (Psg) ;

// Dopaemo TpeTin pAnoK:

Pag = Tabnuua->NewRow();

Pag["Micaub"] = "/Nvunenb"; Pap["06cAr npopaxis"] = 65;
Tabnuua->Rows->Add(Pag);

// Dopaemo 4eTBepTUN PAAJOK:

Pag = Tabnuua->NewRow();

Paa[ "Micsaub"] = "Cepnenb"; Pag["06car npomaxiB" ]
Tabnuua->Rows->Add(Psag) ;

// Dopaemo n'ATUN pALdOK:

Pag = Tabnuua->NewRow();

Pag[ "Micsaub"] = "BepeceHb"; Paa["O6car npogaxiB"] = 71;
Tabnuusa->Rows->Add(Psg) ;

85;

// HaBepeHi HuMx4Ye BNacTMBOCTL MOXHa 3adaTu y BikHi BnacTtuBocTi gnA 06'ekTty
chartl

// CknapeHy Tabnuuw BKA3yeEMO fAK [DKepeno AaHUX:

chartl->DataSource = Tabauus;

// Ha opHomy rpadiky mMoxHa 306pa3uTu Kinbka 3aNeXHOCTEei.

// Hanpuknap, nepwa 3anexHicTb - 06cAru npopaxiB 3a BKa3aHMMM

// Micauis B 2014 poui, i apyra 3anexHicTb - npogaxy no

// Tum Xe micsauam B 2015 poui.

// B paHoMmy rpadiky MM MOKaxemo TinbKW OAHY 3anexHicTb, AaHi

// nna BipobpaxeHHA Uiel 3anexHocTi Ha3Bemo “"Seriesl”

// Ha ropu3oHTanbHin oci Biaknagaemo Ha3BM MicAuiBs:

chartl->Series["Series1"]->XValueMember = "MicAaub";
// A no BepTukanbHik oci Bigknapaemo obcAru npopaxis:
chartl->Series["Series1" ]->YValueMembers = "06cAar npogaxiB";

// Ha3Ba rpadika (piarpamu):
chartl->Titles->Add("06car npogaxiB 3a micsauamu");
// 3apaemo Tun piarpamuM - CTOBMYMKOBA rictorpama:
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chartl->Series["Series1"]->ChartType = System: :Windows::Forms::
DataVisualization: :Charting: :SeriesChartType::Column;

// Twn piarpamu moxe 6yTu iHwuMm, Hanpuknag: Pie, Line i iH.

chartl->Series["Seriesl"]->Color = Color::Aqua;

// Nerenpy Ha rpagiky He Bipobpaxaemo:

chartl->Series["Seriesl"]->IsVisibleInLegend = false;

// MNpuB'sA3ka rpadika fo mkepena [aHUX:

chartl->DataBind();

// DnAa ciTku BaHUX BKasaTu AXepeno [aHux

dataGridViewl->DataSource = Tabnuus;

// 3apaemo nepenik TuMniB piarpam y 06'exkTi comboBox1
// Ue moxHa 3apatu y BikHi BnactuBocTei comboBoxl B nmoni Items

comboBox1->Items->Add("To4ykoBa"); //Point
comboBox1->Items->Add("Ipadik™); //Line
comboBox1->Items->Add("3rnagkxeHnit rpadpik"); //Spline
comboBox1->Items->Add("CekTopHa™); //Pie
comboBox1->Items->Add( "MenwcTkoBa™); //Radar
comboBox1->Items->Add("IFicTorpama"); //Bar
comboBox1->Items->Add("CTtoBnyacTa"); //Column
comboBox1->Text = "ObepiTb Tun giarpamu”;

// BCTaHOBJIWEMO BUpPiBHWBaHHA 06'€EKTiB B Mexax ¢opmu

chartl->Dock = System::Windows::Forms::DockStyle::Top;
dataGridViewl->Dock = System::Windows::Forms::DockStyle: :Bottom;
comboBox1->Left = 0;

comboBox1->Top = 0;

}

private: System::Void comboBox1l_SelectedIndexChanged(System::0bject”® sender,
System::EventArgs® e) {
// 3MiHWEMO Tun piarpamum B 3anexHocTi Bip obpaHoro psagka B o06'exkTi comboBox1
switch (comboBox1->SelectedIndex)
{
case 0:
chartl->Series["Series1"]->ChartType =
System: :Windows: :Forms::DataVisualization: :Charting: :SeriesChartType::Point;
break;
case 1:
chartl->Series["Series1"]->ChartType =
System: :Windows: :Forms::DataVisualization: :Charting: :SeriesChartType::Line;
break;
case 2:
chartl->Series["Series1"]->ChartType =
System: :Windows: :Forms::DataVisualization: :Charting: :SeriesChartType::Spline;
break;
case 3:
chartl->Series["Series1"]->ChartType =
System: :Windows: :Forms::DataVisualization: :Charting: :SeriesChartType::Pie;
break;
case 4:
chartl->Series["Series1"]->ChartType =
System: :Windows: :Forms::DataVisualization: :Charting: :SeriesChartType::Radar;
break;
case 5:
chartl->Series["Series1"]->ChartType =
System: :Windows: :Forms::DataVisualization: :Charting: :SeriesChartType::Bar;
break;
default:
chartl->Series["Series1"]->ChartType =
System: :Windows: :Forms::DataVisualization: :Charting: :SeriesChartType::Column;
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break;
}
}
private: System::Void MyForm_Resize(System::0bject” sender, System::EventArgs® e) {
// Nipbip Bucotn o06'exkty chartl npu 3miHi po3mipy BikHa
chartl->Height = this->Height - dataGridViewl->Height - 490;
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Komn'wTepHMi npakTukym 5

PeaaryBaHHA rpa¢ivyHux AaHuUX

Meta: BuBYMTM npuomn pobotn 3 rpadiyHMMM JaHMMKU. 3acBOITM MeToaM
CTBOPEHHA, 36eperKeHHsA Ta BiaKpuTTa pannis y rpadiyHnx popmatax. O3HaMOMUTUCH
3 poboToto 06’ekTy Knacy Graphics pgna pobotn 3 rpagivuHoto iHPopmauieo y
npoektax Windows Formsy Visual C++. HaBuuTUCA cTBOPIOBATM 06’EKTU Knacis
Graphics ta PictureBox gna BinobpaxeHHA rpadivyHMX A4aHMX Yy BiKHI Nporpamm.
O3HaloMuTUCL 3 npuinomamm nobyaoBu rpadikiB 3 BUKOPUCTAHHAM 06’€eKTy
Graphics. BuBuntn npuitiomm pobotn 3 06’eKToM CTBOPEHHS 6araToCTOpPiHKOBUX
AokymeHTiB TabControl.

3aBAaHHA: CTBOPUTU HOBUI NycTuit npoekT CLR, aoaatu B Hboro ¢opmy Windows
Forms. loaaTty HeobxiaHi 06’ekTn 3 MaHeni enemMeHTiB A/1A CTBOPEHHSA FONOBHOTO,
KOHTEKCTHOTO MeHI0 Ta NaHeni iHcTpymeHTie. Joaatn o6’ekt TabControl y popmy.
CtBopuTn Tpu BKNagKkm B 06’ekTi TabControl. Ha nepwy BKAagky aoaatv o6’ ektm
NOTPIOHUX KNaciB ANs BBeAEHHA HEOOXiAHUX BUXIAHWMX AaHUX 3riAHO OTPMMAHOTO
BapiaHTy 3aBaaHHA. Ha papyry BKaaaky popatm ob’ekt DataGridView ans
BMBEAEHHA Pe3ynbTaTiB PO3PaXYHKY Y BUMIALI Tabanui 3HayeHb. Ha TpeTio BKNaAKy
nonatm ob’ekt PictureBox ana BigobpakeHHA rpadivyHoi 3anexkHocTi. B 06’eKTi
PictureBox nobyaysaTu rpadik BKa3aHOi 3aneKHoOCTi 3acobamm Knacy Graphics.
MNepenbaunt MOXKAMBICTb 30eperkeHHA OTPMMaAHOI Taban4YHOT 3aneXHocTi Y
o06paHuin Kopuctysavem pann popmaty XML Ta BigKpUTTA BXKe icHyroumnx daiinis XML.
MNepenbaunt MoXKANBICTL 36epekeHHs OTPUMAHOI rpadiyHOi 3aN1eXKHOCTI Yy 0bpaHui
KopuctyBayem rpadiuHnii ¢ann, a TaKoXK BiAKPUTTA A0BINbHOrO rpadivyHoro danny y
06’ekTi PictureBox 6e3 3miHM MaclwTaby 3 MOKAUBICTIO NPOKPYTKM 306parKeEHHA.

3a2anbHi sumozu.

1) CrtBopuTtu npoekT Windows Forms.
2) [opatv B HbOro HeobXiAHI eneMeHTU KepyBaHHA Ta NPOrpamMHuiA Ko Ana
peanisauii nocTaBaeHoi 3a4a4i 3rigHO OTPMMAHOro BapiaHTy 3aBAAHHA
3) MporpamHuii Kog Mae ByTH YiTKO CTPYKTYPOBaHUMN.
4) ImeHa 06’€eKTiB MaloTb HECTU CEHCOBI HaBaHTaXKEHHA.
5) TMporpamHuit Koa Ma€e CynpoBOAKYBATUCb KOMEHTaPAMM B TEKCTI MpOrpamu.
Bumoau 00 BUKOHAHHA.

1) CtBopuTH HOBUIM NycTUiA NnpoekT BVisual C++ 3 BUKOPUCTAaHHSAM CTBOPEHOTO
wabnoHy npoektiB Windows Forms 3im’sm suay Mpissmuwe KMPS.
2) [Oopatny dopmy 06’eKT rONOBHOIO MeHto Knacy MenuStrip.
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3) [Oopatny dopmy 06’eKT KOHTEKCTHOrO MeHto Knacy ContextMenuStrip.

4) [opatny dopmy 06’eKT naHeni iHcTpymeHTiB Knacy ToolStrip.

5) [Aopatny popmy 06’ekt TabControl Ta cTBOpUTU Y HbOMY ABi BKNaAKM.

6) [Jdopaatu Ha neply Bknagky o6’ekty TabControl o6’ekt DataGridView ana
BiA0OpaXKeHHA Tabauui AaHuX.

7) [Hopatn Ha ppyry Bknagky o6’ekty TabControl o6’ekt PictureBox ans
BiA0OpaXKeHHA rpadiuHMX AAHMUX.

8) [Oopatm ob6’ekt Button Ha nepuwy Bknaaky TabControl ans nobyposu
rpadiky Ha OCHOBI TaBANYHUX AAHUX.

9) [Oopatn aBa o6’ektn Button Ha dopmy ans BigKputTa Ta 36eperkeHHs
rpadivyHmnx pannis.

10) AopaTu iHWIi HeobxigHi 06’eKTN ANs CTBOPEHHSA NPOrpamHoro iHtepdericy Ta
3anporpamyBaTu ix poborTy.

11) NepenbaunTn MOXKAMBICTb  BIAKPUTTA rpadiyHMx dannie y 06’€eKTi
PictureBox 3 BMKopuctaHHam o6’ekTy OpenFileDialog.

12) Nepenbauntv MOKAUBICTb 36eperkeHHA BigKpuToro rpadiyHoro danny vy
obpaHomy popmaTi 3 BUKOpUCTaHHAM 06’ekTy SaveFileDialog.

13) 3anporpamysati nobyaosy rpadiky Ha OCHOBI TabANYHUX AaHUX 3 0O’€EKTY
DataGridView 3a pgonomoroto 06’ekTy Knacy Graphics B 06’eKTi
PictureBox.

14) Mepepbauntn MoXKAMBICTb 36epexeHHA nobyaoBaHoro rpadiky y danni
obpaHoro rpadiyHoro popmarty 3 BUKOpUcTaHHAM 06’ekTy SaveFileDialog.

TeopeTndHi BigomocTi

5.1 HainpocTiwe BuBeAeHHA rpadpiyHoro 3o6paxeHHA y ¢opmy

MocTtaBumo 3aaa4y BuBeAeHHs B Gopmy byab-akoro 306paKeHHsA - pacTpoBOro
rpadiuHoro ¢anny popmaty BMP, JPEG, PNG abo iHwnx popmaTie. [nA BUpiLLEHHA
Lboro 3aBaaHHsa 3anyctumo Visual Studio i B BikHi CTBOpeHHA npoekTy (New
Project) subepemo B cepegosmwii CLR By3na Visual C++ gopaTok wabnoHy
Windows Forms. Y BikHi Ornagada piweHb (Solution Explorer) obupaemo
3aronoBoYHMn dann popmm MyForm.h. Ha ekpaHi 3’aBuTbcAa nycta ¢opma. MoTim
HAaTUCKAEMO Knasiwy F7 Ha KnasiaTypi 4NA nepexoay Ha BKIa4Ky NPOrpamHoro Koay.
MpaytoBaTtu 3 rpadikoto B GopMi MorXKHa No-pisHomy. PosrnaHemo poboTy 3 rpadikoto
yepes nepesmsHadyeHHs metogy OnPaint.

MeTtoa OnPaint € uneHom knacy MyForm (a6o Form B 6inblw paHHix Bepcisax
Komninatopa). Llei meton moxkHa nobauntn, Habpaswwn this-> BcepeauHi Akoi-
Hebyab npoueaypu, B CNMCKYy MeToAis i Bnactueoctei o6'ekta MyForm. Metog,
OnPaint morkHa nepeBu3HauUNTK, TOOTO A0AATU A0 BXKE iCHYHOUYMUX PYHKLiN BNACHI.
[NA UubOro y BikKHi NPOrpamMHOro Kogy Hanuwemo:
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protected: virtual void

Y cnucky, skuin 3'sBusca, Bumbepemo OnPaint. Cuctema cama 3reHepye
HeobXiaHI pAAKM npoueaypwn, AKa Nignarae NnepeBmU3HavYeHHIo.

Tenep uen nporpamHU Kog cnif AONOBHUTM KOMaHOAAMW ANA BUBEAEHHSA B
dopmy 306parkeHHA 3 pacTpoBoro danny.
#pragma endregion

// HalhinpocTiwe BuBeseHHA 306paxeHHA y ¢opMy
protected: virtual void OnPaint(PaintEventArgs ”~ e) override

{
MyForm::Text = "ManwHok";
// CTBOpHEMO 06'€eKT ans poboTu 3 306paxeHHAM
Image ”~ ManwHok = gcnew Bitmap("D:\\PICTUREs\\Em6nema_KMNI_Mpo3opa.tif");
// BuBepeHHs 306paxeHHA B dopmy
e->Graphics->DrawImage(ManwHok, 0, O, this->Width-20, this->Height-40);
// X =0, y =0 - ue KoopauHaTu NiBOro BepxXHbOro KyTa MajiHKA B
// cucTemi koopauHaT ¢opMm: Bicb X - BHM3, BiCb y - BMpaBo
}
}s
}

3BepHITb yBary, WO Npu BKa3dyBaHHI WAAXy 40 ¢panniB, Nanku po3ainarTbCa MiXK
coboto He 0AMHaAPHOIO, a Mo08iIliIHO Kocoro puckoro \ \

"D:\\PICTUREs\\Em6nema_KMI_lpo3opa.tif"

AK BMAHO 3 TEKCTy Nporpamu, criovyaTKy BKA3yEMO 3aro/I0BOK BikHa. [ani
cTBOpPtOEMO 06'eKT ManHOK Ana poboTh 3 306parkeHHAM 3 3a3HaYEHHAM LWAAXY A0
danny mantoHka. MNoTim 3BepTaemocs 6e3nocepeaHbO A0 METOAY MatOBaHHA
306parkeHHA y ¢opmi DrawImage, sutarytoum rpadiyHmin o6'ekt Graphics 3
aprymeHTy e npoueaypv OnPaint.

Pe3ynbTaT pob60TK Nporpamm NoKasaHui Ha puc. 5.1.

MeTton DrawImage B AaHOMY BMNAAKy MA€E N'ATb MapamMeTpiB i BUIHAYEHUI
HACTYyNMHUM YUHOM

public:
void DrawImage(
Image” image,
float x,
float vy,
float width,
float height

)

Mepwwuit napametp image metoay DrawImage - ue 6e3nocepegHbo
306paXkeHHA; Apyrumn i TpeTin napameTpu (X Ta Y) — LLe KOOPAMHATU NiIBOTO BEPXHBLOTO
KyTa Ma/IloHKa B CUCTEMi KOOPANHAT popMu; YeTBepTUi i N'aTuii napameTtp (width Ta
height) — ue KoopaAnHaTM NPaABOro HUKHLOTO KyTa Ma/ItOHKA B CUCTEMI KOOpAUHAT
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dopmun. Mpu BUKAMKY meToay DrawImage 3 Takmum Habopom mapameTpiB MasntOHOK
byae macwtaboBaHWI TaKMM YMHOM, WOO MOBHICTIO MOMICTUTUCA Yy CTBOPEHUI
KOpAWHATamMM NiBOr0 BEPXHbOrO Ta MPAaBOro0 HUMKHLOMO KyTa MNPAMOKYTHUK.
CniBBigHOLWEHHA CTOPiIH 300pa*keHHA npu UbOMy He 36epiraeTbca. 306parkeHHA
MacwTabyeTbcA TaK, WO6 MOBHICTIO 3aMHATU MPAMOKYTHUK 3 BKa3aHMMM
KoopguHaTamu. B HaBegeHomy Bulie npuknagi 3o06parkeHHAa byae 3alimatm BClo
NOBEPXHIO popmMu.

o' MantoHok - O X

“9) n)‘\_\‘s\)\

PucyHok 5.1 — BikHO nporpamu 3 macwtabosaHMm rpadiyHUmM 306parkeHHAM

AKwo Buknukatn meton DrawImage 3 Tpboma napameTpamu Buay

public:

void DrawImage(
Image” image,
float x,
float y

)
TO KOA4 MOXKe BUrnagat HaCtynHMm YMHOM

e->Graphics->DrawImage (ManwHok, 0, 0);

[aHnin BapiaHT BUKAMKY meToga DrawImage mantoe 3agaHmin 06'ekT image B
3a3HaYeHOMY Micui (BKA3yETbCA BEPXHiM NiBUA KyT 300pakeHHA y KoopAauHaTtax
dbopMK), BUKOPUCTOBYOUM MOTO BUXigHWUI DaKTUUYHMI po3mip. Tob6To 306parkeHHs
BMBEAETbCA Y BAaCHOMY po3mipi 6e3 3miH (puc. 5.2).
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Cnip, 3a3HauMTK, WO Ue He eanHKUIA cnocib poboTu 3 rpadikoto. IHWKM cnocib -
LLe BUKAMKATK TOM e meTog OnPaint nobiuHo yepes nogito popmm OnPaint. Taknit
cnoci6 pob6oTu 3 rpadikoto npeacTaBAEHMN B HACTYNMHOMY NPUKAAAI.

o2 Manromok - O *

PucyHok 5.2 — BikHo nporpamu 3 rpadiyHnm 306 pakeHHAM 6e3 macluTabyBaHHA
Mpuknaa nporpamHoi peanisauii

BuBegeHHA rpapiyHoro 3o06paxeHHA 3 BKa3aHoro ¢ainy 3a [OMOMOrow
06’ ekTy Knacy Image Ta mMeToAdy MaJiloBaHHA 306paxeHHA y ¢opmi
DrawImage rpa¢iyvyHoro o6'ekTty Graphics 3 aprymeHTy e npoueaypwu
OnPaint.

CtBOpIOEMO NpoLeaypy 06pobku noaii OnPaint 3smMyamHnum cnocobom, TobTO
Ha BK/JaALUi KOHCTpPyKTOpa ¢opmm B MNaHeni BAAaCcTMBOCTEM BiKHa BnacTtuBocTi
(Properties) Knauaemo Ha 3Ha4Ky 6MCKABKM i B CMIMCKY, WO 3'ABMBCA, BCiX NOAiM
ana ob6'ekta MyForm subepemo nogito Paint. O6'ekt Graphics otpumyemo 3
aprymeHTy e nogii Paint.

#pragma endregion

// HalhinpocTiwe BuBeneHHs 306paxeHHA B ¢opMy

private: System::Void MyForm_Paint(System::0bject”® sender,
System: :Windows: :Forms::PaintEventArgs® &)

{
// Y BnactuBoCcTAX GOpPMM KMALAEMO 3HAYOK 6AUCKABKM i B CAUCKY, WO 3'sSABUBCSH
// Bcix nopin pnA o6'ekta MyForm Bubepemo noaiw Paint.
// NMopis Paint - ue nmoaiA manwBaHHA ¢opMu:
this->Text = "ManwHok"; // 3aronoBok BikHa
// CTBOpHEMO 06'€KT Ans poboTu i3 306paxeHHAM:
Image ”~ ManwHok = gcnew Bitmap("D:\\PICTUREs\\Em6nemakKXTM.png");
// abo Image ~ ManwHok = Image::FromFile("D:\\PICTUREs\\Em6nemaKXTM.png");
// BuBepeHHA 306paxeHHA B dopmy:
e->Graphics->DrawImage (MantHok, 5, 5);

s
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Pe3ynbtat poboTK Nnporpamm 306 parxkeHnit Ha puc. 5.3.

85! Mantorok — O X

PucyHok 5.3 — BikHo nporpamu 3 rpadiyHnMm 306 pakeHHAM 6e3 macluTabyBaHHA

Mporpama BUBOAMTb 306paxeHHA 3 ¢ainny No HATUCKAHHW KHOMKW,
WIAXOM CTBOpeHHA 06’ ekTiB knacy Image Ta Graphics.

Po3rnaHemo e oanH cnocib suseseHHs rpadikm B dopmy. B ubomy BUNaaky
NPWU HaATUCKaHHI Ha KOMaHAHIM KHoNui BiabyBa€eTbCcA He3nocepeaHE CTBOPEHHS
06'eKkTa Knacy Graphics. MNporpamHnin Kog NPeaCcTaBAEHUI B NICTUHTY HUXKYE.

#pragma endregion
// HaihnpocTiwe BuBegeHHA 306paxeHHA B ¢opMmy
private: System ::
Void Forml_Load(System::0bject ~ sender, System::EventArgs ~ e)

{
// MNopis 3aBaHTaXeHHA ¢opmu:
MyForm::Text = "ManwHok";
buttonl->Text = "Moka3aTu ManwHoOK";
}

private: System::Void buttonl_Click(System::0bject ~ sender,

System::EventArgs 2 e)

{
// MNopia "knauaHHA Ha KHomui"
Image ~ ManwHokK = gcnew Bitmap("D:\\DOCs\\PICTUREs\\Em6nemaXTd.png");
// CTBOpeHHs rpadiyHoro ob6'ekTa:
Graphics ~ Tpa¢ika = this->CreateGraphics();
// A6o Graphics ~ lpadika = CreateGraphics ();
lpadika->DrawImage (ManwHok, 5, 5);

5

Pe3ynbTaT pob0TM NporpamMu Nicas HATUCKAHHA KHOMKM Y BiKHI 3006paKeHuni Ha
puc. 5.4. NMoBHWMIM TEKCT NPOrpamm HaBeaeHUN B NicTUHry 5.1.
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85! MantoHok - O X

Mokazamm

PucyHok 5.4 — BikHo nporpamu 3 rpadiyHnm 306 pakeHHAM 6e3 macluTabyBaHHA

3 pO3rNAHYTUMM B AAHOMY PO3AiNI MEeTOAaMM MOXKHA NPaLOBaTU He TiNbKKU
ANA BMBeAeHHA 306parkeHb rpadiyHux ¢dainis B popmy, ane i Bupiwysatm barato
iHWWX 3aBAAHb, NOB'A3aHMX 3 rpadiKoto.

5.2 BukopucTaHHA enemeHTy PictureBox ana BigobpaxeHHs
pacTpoBOro ¢ainy 3 MOXAMBICTHO MPOKPYTKM

3a3BMyan Ana BigobparKeHHA TOYKOBUX MAIOHKIB, MantoOHKIB 3 meTadaiios,
3HauykKiB, ManwoHKIB 3 ¢annie y ¢opmati BMP, IJPEG, GIF, PNG i iHwwux
BUKOPUCTOBYETbCA 00'eKT Knacy PictureBox (rpagiuHe none). Yacto mantoHOK
BUABNAETbCA 3aHAATO BEAMKUM | He MNOMILLAETbCA LIKOM B MeEXax esieMeHTa
ynpasaiHHA PictureBox. MoHa ckopuctaTucs BAacTmeicTio enemeHTa SizeMode,
BKa3aBlWM MOMy 3HavyeHHA StretchImage. Y ubomy BMnaaKy 306paxkeHHA byae
BUTAryBaTUcs abo 3BYrKyBaTUCA, NigNalITOBYOUYMCh Nig po3mip PictureBox. Oyxe
YyacTo TaKWUK Nigxia He BNalWTOBYE PO3pOOHMKA, OCKINIbKK BiabyBaeTbca Aedopmallin
300parkeHHA. BupiweHHAa uiei npobnemu nonArae B oOpraHisauii MOXKAUBOCTI
NPOKPYTKM 306parkeHHA (AutoScroll), ane Takoi BnactusocTi y PictureBox
HeMae. 3aTe Taka BNaCTUBICTb € Y efleMeHTa ynpas/iHHa Panel. To6To, po3micTmeLIN
PictureBox Ha enemeHTi Panel 3 BctaHoBneHot BnacTtmeicTio AutoScroll =
true i npu ybomy ana PictureBox Bkaszaswu SizeMode = AutoSize, mu
MOKEMO BMPILLNTK 33434y NPOKPYTKM 300parKeHHA.
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Mpuknaa nporpamHol peanisauii

Mporpama [O3BOAAE BigkpuBaTu A0BinbHWUiA rpadidHuin dann 3
MOX/IMBICTH MNpPOKPYTKM 306paxeHHA Ta 36epiratm noro nipg iHwum
im’am 3a pgonomorow 06’ ekTiB knacy OpenFileDialog Ta
SaveFileDialog.

3anyctumo Visual Studio iy sikHi CTBOpeHHA npoekTy (New Project)
Bubepemo B cepegosuili CLR By3na Visual C++ popatok wabnoHy Windows
Forms. VY BikHi Ornapgada piweHb (Solution Explorer) obupaemo
3aronoBo4HMn dpaiin popmu MyForm. h. Ha ekpaHi 3’aButbca nycta ¢popma. 3 MaHeni
enemMeHTiB (Toolbox) nepeTtarHemo Ha popmy enemeHT ynpasniHHA Panel, a Ha
HbOro NMomicTumo enemeHT PictureBox. Po3mictumo we oanH enemeHT Panel y
dopmi Ta goaamo BcepeanHy ob’ekTy aBa enemeHTn Button. dani nepeaemo Ha
BKMIQZ4KYy NpPOrpamMHOro Koagy 3a Aonomoroto Knasiwnm F7 i BBeaemo TeKCT,
NpPeACTaBNEHNIN Yy NiCTUHTY.

#pragma endregion
private: System::Void buttonl_Click(System::0bject” sender, System::EventArgs”® e) {
OpenFileDialog ~ openFileDialogl = gcnew OpenFileDialog();
if (openFileDialogl->ShowDialog() == System::Windows::Forms::DialogResult: :0K)

{
pictureBox1->Image = Image::FromFile(openFileDialogl->FileName);
// TlpumMycoBO BUKJMKaEMO 06pobHuMK nopii Resize ¢opmu
//Bna BCTaHOBNEHHA po3mipiB o06'ekTiB panell Ta buttonl
MyForm_Resize(nullptr, nullptr);

}

}

private: System::Void MyForm_Load(System::0bject” sender, System::EventArgs® e) {
this->Text = "IpapivyHun dann";
buttonl->Text = "Biakputun";
button2->Text "36epertu";
panel2->Height = 40;
panel2->Dock = System::Windows::Forms::DockStyle::Bottom;
buttonl->Dock = System::Windows: :Forms::DockStyle::Right;
panell->Dock = System::Windows::Forms::DockStyle::Top;
pictureBox1->SizeMode = PictureBoxSizeMode::AutoSize;
panell->AutoScroll = true; // LO3BONSAEMO NMPOKPYTKY 306paxeHHA
button2->Dock = System::Windows: :Forms::DockStyle::Fill;

}

private: System::Void MyForm_Resize(System::0bject” sender, System::EventArgs® e) {
// BcTaHoBneHHA po3mipiB 06'ekTiB panell Ta buttonl
panell->Height = this->Height - panel2->Height - 40;
buttonl->Width = this->panel2->Width / 2;

}

private: System::Void button2_Click(System::0bject” sender, System::EventArgs® e) {
// Bipobpasutu BikHO SaveFileDialog wo6 KopucTyBay Mir 36eperTu 306paxeHHA
SaveFileDialog ~ saveFileDialogl = gcnew SaveFileDialog();
saveFileDialogl->Filter =
"306paxeHHa JPeg|*.jpg|306paxeHHa Bitmap|*.bmp|306paxeHHa Gif|*.gif";
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saveFileDialogl->Title = "36eperTn ¢ainn 306paxeHHA";
saveFileDialogl->ShowDialog();
// flkwo im'Aa dainy He nycTuih papnok, 36eperTu 306paxeHHA
if (saveFileDialogl->FileName != "")
{
// 36eperTtn 306paxeHHA 4epe3 FileStream, cTBopeHuit meTomom OpenFile
System::I0::FileStream ~ fs =
safe_cast<System::I0::FileStream”>(saveFileDialogl->OpenFile());
// MoxHa 36eperTtu 306paxeHHsa y BignoBigHomy dopmati ImageFormat Ha
// ocHoBi Tuny ¢ainny, obpaHoro B AianoroBoMy BikHi.
// Tun ¢anny b6epeTbca 3 BnactuBocTi FilterIndex
switch (saveFileDialogl->FilterIndex)

{
case 1:
this->pictureBox1->Image->Save(fs,
System: :Drawing: :Imaging::ImageFormat: :Jpeg);
break;
case 2:
this->pictureBox1->Image->Save(fs,
System: :Drawing: :Imaging::ImageFormat: :Bmp);
break;
case 3:
this->pictureBox1->Image->Save(fs,
System: :Drawing: :Imaging::ImageFormat: :Gif);
break;
}
fs->Close();
}
}
}s
}

OKpim BigobparkeHHs rpadiyHOro ¢amny 3 MOMKAMUBICTIO NPOKPYTKKU, AaHa
nporpama [A03BONAE BMOMpATU AOBINbHUMA ann Ana BiAKPUTTA 33 AOMNOMOrOH
enemeHTy gianorosoro BikHa OpenFileDialog. BiakpuTtuit paitn morkHa 36epertu
nig iHWum im'am i B iHwWomy rpadiyHomy dopmaTi 3a AONOMOroH0 ENeMeHTY
Aianorosoro BikHa SaveFileDialog.

O6’ektn kKnacie OpenFileDialog Ta SaveFileDialog crBOptOtOTHCA
nporpamHoO, Xo4ya ob6buABa UUX €NeMEeHTU MOKHa byno nepetartm 3 [laHeni
enemeHTiB y dopmy Bpy4YHYy i Toai 6 HacTynHi pAaKM Kody He noTpibHo 6yno 6
nucaTtu:

OpenFileDialog ~ openFileDialogl
SaveFileDialog ~ saveFileDialogl

gcnew OpenFileDialog();
gcnew SaveFileDialog();

TaKko) nporpama BUMKOHYy€E MaclwTabyBaHHA efleMeHTiB CBOro iHTepdericy npm
3MiHi po3Mmipy BikHa (pwuc. 5.5).

Bci Bnactusocti 06pobHumka nogii MyForm_Load mokHa 6yno 3a4aTh B peXXumi
NPOEKTYBaHHSA Y BiKHi BNaCTMBOCT1 A/1a KOXKHOroO 3 HaBeAeHUX TaM 06’€eKTiB i ToA
AaHWUM 06pobHMK noaii nporpamysatn 6yno 6 HenoTpibHO.
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O6pobHMK nogii MyForm Resize, po3om 3 BCTaHOB/AIEHMMM BAACTUBOCTAMU
PO3MipiB Ta PO3TallyBaHHA eIeMeHTIB iHTepdency y BikHi, BiANOBiAA€E 3a NpaBU/ibHe
MaclwTabyBaHHA iHTepdency nporpamu nNpm 3MmiHi po3mipy BiKHa.

o) Tpadiynnii daiin — O X

36eperm Biaxpum

PucyHok 5.5 — BikHO nporpamu 3 rpacdiyHMm 306paxkeHHAM

O6pobHMK nogji buttonl Click BWHMKae npu HaATUCKAHHI Ha KHOMKY
BiaAKpuUTK y BiKHI nporpamu Ta BignoBigae 3a BiAoOOpa’KeHHA AianoroBoro BikHa
BiAKpPUTTA daiiny i po3miweHHA obpaHoro 306paxkeHHA B 06’ekTi pictureBoxl.

O6pobHMK nogji button2 Click BWHMKAe npu HATUCKAHHI Ha KHOMKY
36eperTu y BiKHi nporpamu Ta A03BOAAE 3a AONOMOIOH Aia/Ior0BOr0 BiKHa
3b6epexeHHs danny 36eperty BiakpuTMn daiin nig iHWKUM im'am B 0AHOMY 3 TPbOX
rpadiyHnx  dopmartiB, AKi 3agatoTbca Yy Baactueocti  Filter o6’ekty
saveFileDialogl. MoBHMI TEKCT NPOrpaMmn HaBeaeHWM B NICTUHTY 5.2.

5.3 MobypnoBa rpapiky metomamu knacy Graphics

[padiuHe 3006pa’*keHHs MOXHa CTBOPHOBATM B XOZi BMKOHAHHA MpOrpamm
WNAXOM NybyaoBM EKpeMMX WMOro enemeHTiB. Y HacTynmHOMy MpuKaagi mu,
BMKOPUCTOBYHOYM B AKOCTI BUXIAHUX AaHWUX, HANpuUKnag, obcarm npoaaKis byab-aKkux
TOBapiB N0 Micausax, Nnobyayemo rpadik 3a TOYKaMM. 3pO3YMiNO, WO TAKUM Ke YAHOM
MO*KHa nobyayBaTn byab-akui rpadik AnA iHWKUX NPUKNAAHUX Linen.
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Mpuknaa nporpamHol peanisauii

MobypoBa rpagiky B XoA4i BMKOHAHHA NporpaMu 3a AOMOMOr O
06’ ekTiB KknaciB Bitmap, Graphics i Pen Ta meTtogiB DrawString,
DrawLine Ta DrawEllipse knacy Graphics.

Ona BUpilleHHs uboro 3aBaaHHA 3anyctumo Visual Studio i B BiKHi
CtBopeHHa npoekTy (New Project) subepemo B cepemosuuli CLR By3na Visual
C++ popaTtok wabnoHy Windows Forms. MNMepeHecemo 3 lMaHeni enemeHTiB
(Toolbox) B npoeKkTtoBaHy popmy enemeHT ynpasniHHA PictureBox (rpadiyHnmm
none) i o6’ekt KoHTelHep Panel. Bnactusictb Dock o6’ekta Panel BcTaHOBITH Yy
3HayeHHs Bottomy BikHi BnacTtuBocTi (Properties) ans toro wob aaHun o6’ ekt
PO3TAryBaBCA Ha BCHO LUMPUHY BiKHA B340BX HWMKHbOI MOro YaCTUHWU. Bnactmsictb
Dock o6’ekta PictureBox BcrtaHOBITb Yy 3HayeHHA Fill y BikHi BnactumBocTi
(Properties) ana toro wob gaHui 06’eKT 3aMHAB BCIO BiIbHY 061aCTb BiKHA OKpiM
Ti€l, Wo 3arimae 06’ekT Panel.

B cepeanHi 06’ekty Panel po3micTite KOMaHAHY KHONKY Button Ta BcTaHOBITH
il Bnactusictb Dock vy 3HayeHHA Fill ans Toro, wob KHoMKa 3aiMmana BCHO BifibHY
obnactb 06’ekta Panel. [lani nepeigemo Ha BKAaAKy NPOrpamMHOro Koay i BBeAemo
TEKCT, NPeACTaBAEHNIN HUKYE.

#pragma endregion
// Tporpama manwe rpapik npogaxiB no micAuAx. 3po3ymino, WO TaKUM Xe YUHOM
// MoxHa nobyayBaTu 6yab-Akui rpadik no ToyKax ANA 1HWMX NpUKAagHUX uinen

// BuxipgHi paHi gns nobyposu rpadika (To6TO BUXigH1 TOukM) :

array <String ~> ~ Months;

array <int> ~ Sales;

Graphics ~ Tpadika;

// Dani, cTBOpweEMO 06'ekT Bitmap, akui mae

// Tolh xe po3mip i po3ainbHy 3paTHicTb, wo i PictureBox

Bitmap ~ PacTp;

int BipgcTtyn/liBopy4, BipcTtynfpaBopy4, BiacTtyn3Hu3y, BiacTtyn3Bepxy;
int JoBxuHaBepTOci, JoBxuHalopu30ci, Ylopu3Oci, XBeptOci, Xmax, XMouyEniopwu;
// KpoK rpafywBaHHA MO FOPU3OHTANbHilk i BepTUKaNbHiN ocAaX:

double lopu3Kpok;

int BepTKpok;

[P~~~ v~~~

private: System::Void buttonl_Click(System::0bject ”~ sender, System::EventArgs ~ e)
{// NobygnoBa rpadpiky:
Months = gcnew array <String 2> { "Ciy", "/wT", "Bep", "KBiT", "TpaB",
"Yeps", "Nwun", "Cepn", "Bep", "XoBT", "Nuct", "Ipya"};
Sales = gcnew array <int> {335, 414, 572, 629, 750, 931, 753, 599, 422,
301, 245, 155};
BiacTtynNiBopy4 = 35; BipctynlpaBopyy = 15;
BiacTyn3Hu3y = 20; Bipctyn3Bepxy = 10;
PacTtp = gcnew Bitmap(pictureBoxl->Width, pictureBoxl->Height,
pictureBox1->CreateGraphics());
pictureBox1->BorderStyle = BorderStyle::FixedSingle;//Pamka HaBkono rpadika
Ylopus0ci = pictureBoxl->Height - BiacTyn3Hu3sy;
XBepTOci = pictureBox1->Width - BipcTtynjliBopyy;
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Xmax = pictureBoxl->Width - BiacTynMpaBopyy;

JoBxuHalopn30ci = pictureBoxl->Width - (BipcTtynliBopy4 + BipcTtynfpaBopyud);
JoBxnHaBepTOCci = Ylopu30ci - BipcTyn3Bepxy;

ropusKpok = (double)(foBxuHalopu30ci / Sales->Length + 3);
BepTKpok = (int)(fJoBxuHaBepTOci / 10);

XMo4Enpu = BipcTtyn/liBopyY;//Mo4aTkoBe 3HaveHHA rpadiky no Bici X
// TocnifoBHO BUK/AMKAEMO HACTYMHi npouepypwu:

Fpapika = Graphics::FromImage(PacTp);

MantwemoBici();

Mantoemol opua/liHii();

MantwemoBepT/IiHii();

ManwemoEniopy () ;

pictureBox1->Image = PacTp;

// 3BiNnbHSAEMO pecypcu, BUKOPUCTOBYBaHi 06'ekTom knacy Graphics:
delete Tpadika; // - ExkBiBaneHT C#: lpadika.Dispose

} L v

private: void ManwemoBici()

{

Pen ~ Mepo = gcnew Pen(Color::Black, 2);

// ManwBaHHA BepTUKANbHOI OCi KOOpAMHAT:

fpad¢ika->DrawlLine(MNepo, BipcTtyniliBopy4, Ylopu3Oci, BipcTyn/liBopy4y, Bipctyn3Bepxy);

// ManwBaHHA rOpPU3OHTaJIbHOI OCi KOOpAWMHAT:

fpad¢ika->DrawLine(MNepo, BipcTtynjliBopy4, Ylopu3Oci, Xmax, Ylopu3Oci);

Drawing::Font ~ WpudT = gcnew Drawing::Font("Arial", 8);

// Nipnucyemo 3HayeHHA no Bici Y

for (int i = 1; i <= 10; i++)

{// Manwemo "Bycuku" Ha BepTUKaNbHiN KoopaMHaATHOI oci:
int Y = YlropusOci - i * BepTKpok;
Fpadika->DrawLine(Mepo, BiacTyniiBopy4 - 5, Y, Bipctyn/liBopy4, Y);
// Nipnucyemo 3HayeHHA npodaxiB 4epe3 kKoxHi 100 oguHuUUb:
lpadika->DrawString((i * 100).ToString(), WpudT, Brushes::Black, 2, Y - 5.F);

}

// Nipnucyemo 3HayeHHA no Bici X

for (int i = @; i <= Months->Length - 1; i++)

{// Manwemo "Bycuku" Ha ropu3OHTaNbHiN KoopAMHATHOI oci:
int X = XNo4Enwpu + (int)(Fopu3Kpok * (i + 1));
lpadika->DrawLine(Mepo, X, YFopu3Oci + 5, X, Ylopu3Oci );
// Nipnucyemo micAui Ha ropuM3OHTaNbHiN oci:
padika->DrawString(Months[i], WpudT, Brushes::Black, BipcTtyn/jliBopyu4

- 10.F + (int)(i * TFopusKpok), Ylopu3Oci + 4.F);
}
it il T

private: void Manwemolopus/liHii()
{
Pen ~ ToHkellepo = gcnew Pen(Color::LightGray, 1);
for (int i = 1; i <= 10; i++)
{// Manwemo ropusoHTanbHi Maixe "npo3opi" niHii:
int Y = Ylfopu3Oci - BepTKpok * 1i;
padika->DrawLine(ToHkelMepo, BigcTtynliBopyy, Y, Xmax, Y);
}

delete ToHkellepo; // - EkBiBaneHT C#: ToHkoelepo.Dispose();

[ /eme— .. . .

private: void ManwemoBepT/iHii ()
{// Manwemo BepTukanbHi maixe "npo3opi" niHii
Pen ~ ToHkelepo = gcnew Pen(Color::Bisque, 1);
for (int i = @; i <= Months->Length - 1; i++)
{
int X = XMo4Enwpu + (int)(FopusKpok * i);
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lpadika->DrawLine(ToHkelMepo, X, Bipctyn3Bepxy, X, YlopusOci - 4);

}
delete ToHkelepo;
WARR ™ Ve
private: void ManwemoEntpy ()
!
double BepTMacwtab = (double)[oBxuHaBepTOci / 1000;
// 3HaveHHA OopAMHAT Ha ekpaHi:
array <int> 2 Y = gcnew array <int>(Sales->Length);
// 3HayveHHA abcuuc Ha ekpaHi:
array <int> ~ X = gcnew array <int>(Sales->Length);
for (int i = @; i <= Sales->Length - 1; i++)
{// 06uucnwemo rpadiyHi KoopAMHATU TOYHOK:
Y[i] = Ylopu3Oci - (int)(Sales[i] * BepTMacwTab);
// BipHimaemo 3HayeHHA npoAaxiB, OcKinbkyM Bicb Y eKkpaHy cnpsMOBaHa BHU3
X[i] = XNMo4Emwpu + (int) (FopusKpok * i);
}
// Manwemo nepwe Kono:
Pen ~ Mepo = gcnew Pen(Color::Blue, 3);
fpadika->DrawEllipse(Nepo, X[0] - 2, Y[O] - 2, 4, 4);
for (int i = @; i <= Sales->Length - 2; i++)
{// Uukn no niHiAax mix Toykamu:
lpadika->DrawLine(Mepo, X[i], Y[i], X[i + 1], Y[i + 1]);
// BipHimaemo 2, ockinbku piameTp (wupuMHA) TOYKM = 4:
fpadpika->DrawEllipse(Nepo, X[i + 1] - 2, Y[i + 1] - 2, 4, 4);
}
P/ ~ ~ AT

private: System::Void MyForm_Load(System::0bject” sender, System::EventArgs™ e)
{ // BcTaHOBNEHHA 3arosoBKYy BikHa Ta TeKCTy KHOMKW Mpu 3anycky BikHa nporpamu
this->Text = "MobynoBa rpadika";
buttonl->Text = "HamanwBatu rpapik”;

Micha TOro, SAK MNpOrpamMHMM Kog HabpaHwuii, NOTPIBHO nepeBipUTM um
npuceoeHa nogia Click ans o6'ekty Buttonl y sikHi BnacTtuBocTi (Properties)
Ha BKknaaui Events (nogiji). AKWo Hi, To NoTpibHO 06patM buttonl Click s3i
cnagato4yoro cnucky y noni noaii Click. AHanoriHo noTpibHO nepeBipUTU nogito
Load ans dopmu i 3a HeobxigHOCTI BKa3aTu NOTPIOHY NOAi0 3i CMIUCKY.

AKwWwo Bce 3pobaeHO BipHO, TO Nic/iA 3aNyCKy A0AATKY 3'ABUTbCA MyCTe BiKHO 3
KHOMKo. [0 HATUCKAHHIO KHOMKWM «HamanwBaTu rpadik» y BikHi 3'ABUTbCA
rpadiyHa 3anexHictb (puc. 5.6).

AKWoO po3mip rpadiky 3amanuii, MOXKHa PO3TAITM BIKHO i 3HOBY HATUCHYTMU
KHOMKy «HamanwBaTn rpadik». Mpadik 6yae nepebysoBaHunii y HOoBoMy MacluTabi
TaKUM YMHOM, LWOO 3aMHATU BECb BiZIbHUIA NPOCTIpP BiKHa.

AK BMAHO 3 TEKCTY MPOrpamu, CroYaTKy Oro/IOWYEMO AeAKi 3MiHHI TaK, Wob
BOHW Bynun BMAHI 3 ycix npoueayp Knacy. CtpokoBuii macms Months mictnutb Ha3BM
MICALIB, AKI KOPMCTYBAy HALWIOro NPOrPamHOro KoA4y MOKe 3MIHI0OBATU B 3a/1€XKHOCTI
BiZ, KOHTEKCTYy rpadika, aknn byayetbca. Y Oyab-AKOMy BMMNAAKY 3anmMcaHi pAaKM B
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LbOMY MacuBi byayTb BigobparkaTmcsa No ropusoHTaNbHIlM oci rpadika. Macms uinmx
yncen Sales mictuTb 06CArM NPoOAAKiB NO KOXKHOMY MiCALLIO, BOHM BiANOBIiAaOTbL
opanHatam rpadika. Obmasa macnBy NOBUHHI MaTU OAHAKOBY PO3MIPHICTb, afie He
060B'A3KOBO PiBHY ABaHaALUATH.

i MoByacea rpadika — O x

E
1

5 B 888888

-l
8
1

Hamanioeama rpacik

PucyHok 5.6 — BikHo nporpamu nobyaosu rpadika

Mpu o06pobui noaii HaTUCKaHHA KHOMKM Button ctBoptoemo 06'eKT Knacy
Graphics, BukopucToBytouM enemeHT ynpasaiHHA PictureBox (rpadiyHe none), a
NoTiM, BUKAMKAKOYM BigNOBIAHI Npoueaypu, NOETANHO MANKOEMO KOOPAMHATHI OCi,
CiTKY 3 FOPU3OHTaNIbHMX | BEPTUKANAbHUX NiHIN | 6e3nocepeaHbo entopy. LLLob ycniwHo,
MiHIMAaNbHUMN 3YCUNNAMMU | 3 MOXKAMBICTIO NOAANLLUOIO BAOCKOHA/IEHHA NpOrpamm
nobyaysatu rpadik, cnig AKOMora 3po3yMminilie Ha3BaTK AeAKi KAKOYOBI iIHTEPBaAAM i
KOOpAMHATM Ha Ma/oHKy. HasBuM uUuMx iHTepBaniB MNOBUHHI 6yTM 3MICTOBHUMM.
Ckaximo, 3miHHa BipcTyn/liBopyd 36epirae umcno nikcenis, Ha fAKe cCnig,
BiACTYNUTK, Wob nobyaysaty Ha rpadiky, HaNpPUKNaa, BePTUKaNAbHY BiCb MPOAAKiB.
Kpim oyeBnAHUX Ha3B 3ragaemo 3miHHy YMopi30ci, ue rpadiyHa opanHaTa (Bicb X
CNPAMOBaHa 3/1iBa HanNpaBo, a BiCb Y - 3BePXy BHU3) rOPM30HTANIbHOI OCi rpadika, Ha
AKIM nignucytoTbca micaui. 3MiHHa Xmax micTuTb B cobi 3HAYEeHHA MaKCKMMasibHOI
abcumcm (gme. puc. 5.6), npasie AKOi BXKe HiAKMX nobyaoB Hemae. 3MiHHa
XMNo4Enwpn - ue 3HaYeHHA abcumcn nepwoi nobyaoBaHOi TOYKKM rpadika.
BMKOpMCTOBYIOMI TaKi 3p03yMini 3 KOHTEKCTY Ha3BM 3MiHHUX, Ta LLE N YKPATHCbKOO
MOBO, MM 3HAYHO MOEry€EMO BECb MPOLLEC NPOrpamyBaHHA, CNPOLLYEMO CYnpoBij,
i moaundikauito nporpamu. TeKCT Nporpamm HaBeaeHUN B NiCTUHTY 5.5.
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5.4 CTBOpeHHA 6araTtocTopiHKoBOro iHTtepdeicy

Y BUMaKax, KOAu NpPorpamHuin iHteppemc NOBMHEH MICTUTU BEAUKY KiNbKiCTb
rpadiyHMX enemeHTiB, HaNpPWUKAaag, Nosen BBeAeHHS, KHOMNOK, rpadiyHmx 306 parkeHs,
nepenikie i T. iH., AOUINbHO PO3MICTUTM Yy BIiKHIi MPOrpamm KOHTEMHep Kaacy
TabControl. O6’ekT AaHOro Knacy A03BOJIAE CTBOPIOBATHM Y BiKHI NPOrpamm KinbKa
CTOPIHOK 3 3aK/N1agKamu.

O6’ekT Knacy TabControl ynpasnse nos'asaHnm HaboOpPOM CTOPIHOK BKNAZOK.
CTOpiHKM-BKNaAKM npeacTtaBneHi ob’ektamm knacy TabPage, Aki pgogatotbca 3a
Aonomoroto Bnactueocti TabPages o6’ekty TabControl. MNopagok cTopiHOK
BKNAAOK B LN KOJEKLUii BignoOBiA3AE MOPAAKY, B AKOMY BKA3AKWU 3'ABNAIOTLCA B
eNemMeHTi ynpasBaiHHA.

KopuctyBay MoKe 3MiHUTM NOTOYHMIA MNOPAAOK 06’ekTiB Knacy TabPage
KNALHYBLUWM Ha OA4HIN 3 BKNAaJOK B eneMeHTi ynpaBniHHA. MOXKHaA TakoX NPOrpamHo
3MIHUTM NOTOYHYy CTOpPiHKY TabPage 3a ponomoroto oOfHiel 3  HaACTynHMX
BnactusocTten enemeHty TabControl: SelectedIndex, SelectedTab.

Y .NET Framework 2.0, TaKoXX MOXHa BUKOPMUCTOBYBATU OAMH 3 HACTYMHUX
meTtoais: SelectTab, DeselectTab.

.NET Framework 2.0, no3sonse pearyBaTM Ha 3MiHYy MOTOYHOI BKIaAKu
wnaxom ob6bpobkm opgHiei 3 HactynHux nogi: Deselecting, Deselected,
Selecting, Selected.

Bknagkm B TabControl e vactuHoio TabControl, ane He € yacTuHoOO
OKpemux enemeHTiB ynpasnaiHHa TabPage. YneHu knacy TabPage, Taki sk
Bnactusictb ForeColor, BNAMBatOTb TiIbKM HA KNIEHTCbKY 061aCTb BKNAAKU, ane He
Ha CMMBO/IN 3arosoBKy BKnagku. Kpim Ttoro meton Hide o6’exkty TabPage cxoBae
JINLWLE KNIEHTCbKY YaCTMHY BKAAAKKU 3 eneMeHTaMm, AKi PO3MILLLEHI B HilA, ane He CXOBaE€
3aro/s10BOK BKNaaku. LLLob6 npubpaTtn BKNagKy, HeobxiaHo Bnganntmn o6’ekt TabPage
3 KosleKuji enemeHTy ynpasniHHA TabControl: : TabPages.

HactynHi nogii He BMKAMKatoTbca ansa o6’ekty knacy TabControl, akwo He
iCHye npuHanMmHi ogmH ob6’ekt TabPage B Konekuii TabControl: :TabPages:
Control::Click, Control: :DoubleClick, Control: :MouseDown,
Control: :MouseUp, Control: :MouseHover, Control: :MouseEnter,
Control: :MouselLeave i Control: :MouseMove. AKWwo € xo4a 6 0gUH enemeHT
TabPage B KoneKuiji, i KOpUCTyBay B3aEMOZIE 3 3ar0/IOBKOM €/1eMeHTa YNpaB/iHHA
BKNaaKkn (oe BigobparkatoTbca 3HavyeHHA BnactuBOCTi TabPage: :Text, saki 3a
3aMOBYYBaHHAM criBnagatoTb 3 imeHamum 06’ekTiB TabPage), TabControl sukankae
BiANoBigHYy nogito. MpoTe AKWO KopucTyBay npautoe B mexax ClientRectangle
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(knieHTCbKOT 06NacTi) cTOpiHKM BKNagKku TabPage, BUKAMKaeTbCa BignoBigHa noais
ANA akTMBHOTro 06’ekTy TabPage.

EnemeHTn ynpaBniHHA, Wo mictaTbca B TabPage He CTBOPIOKOTLCA, MOKM He
b6yne nokasaHa CTOPiIHKA BKAAAKM, i Oyab-AKi NPUB'A3KM AaHUX B LUX eNemMeHTax
KepyBaHHS He aKTUBYHOTbCA, MOKU He Byae NOKa3aHa CTOPiHKA BKAAAKM.

AKWo Bi3yanbHi cTUAi BKAKYeHi i BnactmuBocTi Alignment npucBoeHo
3HaYeHHA, BigMiHHe Big TOp, BMICT BKIAAKM MOXKe BigobpaxKaTtuca HenpaBWUAbHO.
LLlo6 06inTn uto npobemy, MOXKHA HAMANOBATU BMICT BKAaAKMU CAMOCTIMHO.

Konn Bnactmsocti Alignment npucBOeHO 3HAYeHHA, BigMiHHe Big Top i
BNACTMBOCTI Appearance npUCBOEHO 3Ha4yeHHs, BiamiHHe Big Normal, smict
CTOPiIHKN MOXe BigobparkaTmca HenpaBUAbHO.

Mpuknag nporpamHoi peanisauiil

BigkpuTTA pi3HMX TuniB ¢anniB 3 BUKOPUCTAHHAM A1anorosoro
BikHa OpenFileDialog Ha pi3Hux cTopiHkax TabPage enemeHTy
TabControl.

Po3rnaHeMo NpuKNag CTBOPEHHA MNpPOorpamu, AKa MO HATUCKAHHIO KHOMKM
BiAKpuBaTUMe rpadivHi paramn un damnm popmaty RTF B 3anexHOCTI Big TOro, AKa
cTopiHKa 06’ekTy Knacy TabControl akTusHa.

Ona BupilleHHs uboro 3aBAaHHA 3anyctumo Visual Studio i B BiKHi
CtBOopeHHA npoekTy (New Project) subepemo B cepegosuui CLR By3na Visual
C++ popaTtok wabnoHy Windows Forms. MNepeHecemo 3 lNaHeni enemeHTiB
(Toolbox) B npoeKktoBaHy ¢opmy enemeHT ynpaBaiHHA KHonka Button. Ans
BnactmsocTi Dock KHonmku y BiKHIi Properties 3agamo 3HaveHHAa Bottom, wob
KHOMKa pPO3TAryBasacb B340BX BCIEl HMXKHbOT YacTMHU dopmu. Y BnactueocTi Text
KHOMKM BKaXKeMO 3HauyeHHA «Bigkputu dann».

MepeTarHemo 3 po3ainy KOoHTeiHepu BikHa NNaHen1l enemeHTiB 06’eKT Knacy
TabControl. Ons snactueocti Dock enementy TabControl y BikHi Properties
3a4amo 3HayeHHA Fill, wo6 BKNaAKM CTOPIHOK pO3TAryBasacb MO BCilA BiNbHIN
obnacti popmm.

Ha nepwiit ctopiHui B 06’ekTi tabPagel knacy TabPage po3amictumo o6’ekT
Knacy PictureBox 3 posginy CTaHgapTHi1 enemMeHTM ynpaBnaiHHA BikHa
MaHeni enemeHTiB. Ons BnactmeocTi Dock o06°ekty pictureBoxl 3azamo
3HayeHHAa Fill. [na snactusocti Text o6’ekty tabPagel BKarKemo 3HAYEHHS
«FpapivyHun dann».
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Ha gpyrit ctopiHui B 06’exkTi tabPage2 knacy TabPage po3mictumo o6’ekt
Knacy RichTextBox 3 po3giny CTaHAApTHLI enemMeHTU YynpaBiiHHA BiKHa
MaHeni enemeHTiB. OnAa BnactmusocTti Dock o06’ekty richTextBoxl 3apamo
3HayeHHA Fill. [nsa snactusocTti Text ob6’ekty tabPage2 Bkaxemo 3HauYeHHA
«®ann RTF».

Hapani B8 06po6bHuK nogii Click KHonKM AoAamo HacTynHWIA NPOrpamHuUi Koga,

private: System::Void buttonBigkpuTtu_Click(System::0bject” sender, System::EventArgs” e) {
if (tabControll->SelectedIndex == @) //lNepeBipka 4M aKTUBHA Mepwa BKAAAKA
{ //Topi BipkpuBaemo rpadiyHuii dann
//CtBOpoeMO 06'€eKT Kknacy OpenFileDialog
OpenFileDialog ~ openFileDialogl = gcnew OpenFileDialog();
//BCTaHOBNWEMO B AilanoroBoMy BikHi ¢inbTp AonAa BigkpuTTa dannis
openFileDialogl->Filter = L"Oannu 306paxeHb | *.bmp;*.jpg;*.gif; *.png";
if (openFileDialogl->ShowDialog() == System: :Windows::Forms::DialogResult: :0K
&& openFileDialogl->FileName->Length > 0)
//flkwo kopucTyBay obpaB B AianoroBomy BikHi dann i noro im's He nycTte
{
//BigkpuBaemo rpadiyHuii ¢ain B 06'ekTi pictureBoxl
pictureBox1l->Image = Image::FromFile(openFileDialogl->FileName);
//Po3miwyemo im'a BigkpuTOoro ¢ainy B 3arosioBKY BKAAAKM
tabPagel->Text = Path::GetFileName(openFileDialogl->FileName);

}
}

else //AKTuBHa ppyra BKJIaaka
{ //Toai BipkpuBaemo ¢ann *.rtf
//CtBopeMo 06'eKT Kknacy OpenFileDialog
OpenFileDialog ™ openFileDialogl = gcnew OpenFileDialog();
//BCTaHOBNWEMO B AianoroBoMy BikHi ¢inbTp gna BigkpuTtTa dainnis
openFileDialogl->Filter = L"TekcToBi ¢aitam | *.rtf";
if (openFileDialogl->ShowDialog() == System: :Windows::Forms::DialogResult::0K
&& openFileDialogl->FileName->Length > 0)
//AKwo kKopucTyBay obpaB B AianoroBomy BikHi ¢ain i nMoro im'a He nycTe
{
//BipkpuBaemo dain ¢opmaty RTF B 06'ekTi richTextBox1
richTextBoxl->LoadFile(openFileDialogl->FileName);
//Po3miwyemo im'a BigkpuTOoro ¢ainy B 3arosioBKy BKAALKM
tabPage2->Text = Path::GetFileName(openFileDialogl->FileName);

Mpn HaTUCKaHHI KHOMKK buttonBiakpntn nepesipAeTbcA AKa 3 BKAAAOK
AKTMBHA

if (tabControll->SelectedIndex == @) //MNepeBipka 4M aKkTWBHa nepwa BKIAAAKA
{ //Topi BipkpuBaemo rpadiyHuii ¢ann

}

else //AKTuBHa ppyra BKJaaka

{ //Topi BipkpuBaemo daunn *.rtf

}
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AKWO aKTMBHA neplia BKAAAKA, CTBOPHOEMO 06’eKT Knacy AianIoroBoro BiKHa
BigKpnTTAa daiiny OpenFileDialog i 3apaemo dinbTp dainnis B AiaIoroBomy BiKHi,
LLI,06 KOPUCTYBaA4 HE MIr BIAKPUTH c|>ai/'|m4 Henpmnyctmumoro tuny.

//CTBOpEMO 06'€eKT knacy OpenFileDialog
OpenFileDialog ~ openFileDialogl = gcnew OpenFileDialog();

//BcTaHOBNWEMO B AianoroBoMy BikHi ¢inbTp anA BipgkputTa ¢ainis
openFileDialogl->Filter = L"®aitnu 306paxeHb | *.bmp;*.jpg;*.gif; *.png";

Michs ubOro BiAKPMBAEMO [JiasioroBe BIiKHO i nepeBipAseEMO 4um 0b6paB
KopucTyBay ¢ain gna BioKpUTTA.
if (openFileDialogl->ShowDialog() == System: :Windows::Forms::DialogResult::0K

&& openFileDialogl->FileName->Length > @)
//AKWo KopucTyBay obpaB B AianoroBomy BikHi ¢ain i nMoro im's He nycTe

AKWO JaHa ymoBa BUKOHYETbCA, BiIAKPMBAEMO rpadiyHMN Pann B 0O’€EKTI
pictureBoxl Ta 3anucyemo im’a BiakpuToro ¢aiiny y 3aronoBoK BKAALKMN.
//BinkpuBaemo rpadiyHuii ¢aitn B 06'exkTi pictureBoxl
pictureBoxl->Image = Image::FromFile(openFileDialogl->FileName);

//Po3minyemo im'A BigkpuToro ¢ainy B 3aronoBKy BKJIALKK
tabPagel->Text = Path::GetFileName(openFileDialogl->FileName);

®yHKuis GetFileName() knacy Path 3 npoctopy imeH System::IO
BUOKPEMIIOE im'a dainy 3 wnaxy Ta imeHi ¢ainy, Aki 36epiratoTbca y BAACTUBOCTI
FileName ob6’exkty openFileDialogl. [AnA MOXXAMBOCTI BMKOPUCTAHHA [AHOI
GYHKUiT NOTPiObHO NigKNOUMTKM BigNOBIAHMM NPOCTIP iIMEH.

using namespace System::IO; //Ninknw4YeHHA npocTopy imeH ana metoady Path::GetFileName()

AHaNOMNYHMM YMHOM BMUKOHYETbCA BigKpuTTa ¢annie RTF B 06’eKTi
richTextBox1, AKLLO aKTMBHOIO € ApYyra BKiaAKa tabPage?2.

//BipkpuBaemo dainn popmaty RTF B 06'exkTi richTextBoxl
richTextBox1l->LoadFile(openFileDialogl->FileName);
//Po3miwyemo im'A BigkpuToro ¢aiisly B 3aronoBKy BKIaAKK
tabPage2->Text = Path::GetFileName(openFileDialogl->FileName);

Pe3ynbTaT poboTn nporpamm 306paxkeHunit Ha puc. 5.7.
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o' Mepernag daiinie — O >

C++png  <apn RTF

Binkpima dalin

PucyHok 5.7 — BiKHO nporpamu BiAKPUTTA Pi3HUX TMNiB $painiB Ha ABOX OKPEMMX CTOPIHKAX

Ona Toro, wob BiaKpuTi 306parkeHHA MmacwTabyBannucb B MeXax po3mipis
BiKHa, anA 06’ekTy pictureBoxl 6yno BCcTaHOBAEHEe 3HA4yeHHA ZOOm BAACTMBOCTI
SizeMode.

MOBHMI TEKCT NPOrpamm HaBeAEHUMN HUKYE B NiCTUHIY 5.7.
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KOHTpONbHi nuTaHHSA

1) [AnAayoro BUKOPUCTOBYETbCA meToa OnPaint?

2) Onwuwite meTog DrawImage Ta MOro napameTpu.

3) [Ana 4oro BUKOPUCTOBYETbCA 06'eKT Knacy Graphics?

4) OnuwitTb NPM3HAYEHHA Ta MPUHLMN BMKOPUCTAHHA meTogis DrawString,
DrawLine ta DrawEllipse knacy Graphics.

5) [Ana 4oro BUKOPUCTOBYETbCA 06'eKT Knacy PictureBox? Onuwite #oro
B/1aCTUBOCTI.

6) OnuwiTe NPU3HAYEHHA Ta NPUHLMN poboTn 06’ekTy Knacy OpenFileDialog.
AKi BNACTMBOCTI BiH Ma€?

7) Onuwite NpU3HaYeHHA Ta NpUHLMN poboTn 06’ekTy Knacy SaveFileDialog.
AKi BNacTMBOCTI BiH Ma€?

8) Onuwitb NpmusHayeHHA BnactmsocTti Dock ana geskux BisyanbHUX 06’€eKTiB.
MepepaxynTte MOXKAMBI 3HAYEHHA [AaHOI BAACTMBOCTI Ta OYiKyBaHMM
pe3ynbTar.

9) [na 4yoro BMKOPUCTOBYETbCA Bnactusictb Filter pana o6’ektiB Knacis
OpenFileDialog Ta SaveFileDialog? AKMM YMHOM NpPUCBOIOOTHLCA
3Ha4YeHHA ANA L€l BNaCTUBOCTI?

10) Ana 4oro BUKOpUCTOBYIOTbCA 060’ekT Knacy TabControl? MosacHiTb
nPUHUMN iX poboTu.

11) [Ana 4yoro BMKOpPUCTOBYHOTbCA 06’eKTM Knacy TabPage? MoAcHiTb npuHLMN
pob0TH 3 HUMM.

12) Ons yoro 3actocoByeTbcA ¢yHKUiA GetFileName() Ta Aki ocobaumsocrTi ii
BUKOPUCTAHHA?

13) Ons Yoro BUKOpUCTOBYtOTbCA GyHKLii FromFile() Ta LoadFile().
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MporpamHun Kop
NicTtuHr 5.1

//NMporpama inwcTpauil BigkpuTTA rpadivyHoro danny y dopmi
#pragma once
namespace WindowsForms {

using namespace System;

using namespace System::ComponentModel;
using namespace System::Collections;
using namespace System::Windows::Forms;
using namespace System::Data;

using namespace System::Drawing;

///
/// CBopgka ana MyForm
/17
public ref class MyForm : public System::Windows::Forms::Form
{
public:
MyForm(void)
{
InitializeComponent();
//
//TODO: pobaBbTe KOJA KOHCTpPYKTOpa
i/
i
protected:
/1/
/// 0cBob6oOAMTb BCE WCMONAb3YyEeMble pecypchl.
/17
~MyForm()
if (components)
if
delete components;
Iy
}
private: System::Windows::Forms::Button® buttonl;
protected:
private:
/17
/// 06s3aTenbHaA nepemMeHHasa KOHCTpPyKTopa.
/17

System: :ComponentModel: :Container “~components;

#pragma region Windows Form Designer generated code
11/
/// Tpebyemblii MeTon ANA MOAAEPXKW KOHCTPYKTOpa — He W3MeHAWTe
/// copepxumoe 3TOro MeToja C MOMOWbKW pejakTopa Koaa.
/17

void InitializeComponent(void)

l

this->buttonl = (gcnew System::Windows::Forms::Button());
this->SuspendLayout();
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//

// buttonl

/7

this->buttonl->Location = System::Drawing::Point (96, 226);

this->buttonl->Name = L"buttonl";

this->buttonl->Size = System::Drawing::Size(75, 23);

this->buttonl->TabIndex = 9;

this->buttonl->Text = L"buttonl";

this->buttonl->UseVisualStyleBackColor = true;

this->buttonl->Click += gcnew System::EventHandler(this,
&VyForm: :buttonl_Click);

//

// MyForm

//

this->AutoScaleDimensions = System::Drawing::SizeF(6, 13);

this->AutoScaleMode = System::Windows::Forms::AutoScaleMode: :Font;

this->ClientSize = System::Drawing::Size(284, 261);

this->Controls->Add(this->buttonl);

this->Name = L"MyForm";

this->Text = L"MyForm";

this->Load += gcnew System::EventHandler(this, &MyForm::Forml_Load);

this->ResumelLayout(false);

}
#pragma endregion
// HawnpocTiwe BuBefeHHA 306paxeHHA B dopmy
private: System ::
Void Forml_Load(System::0bject ~ sender, System::EventArgs ~ e)

{
// Topis 3aBaHTaxeHHA dopmu:
MyForm::Text = "ManwHok";
buttonl->Text = "Moka3aTu ManwHOK";
Ij

private: System::Void buttonl_Click(System::0bject ~ sender,

System: :EventArgs ~ e)

{
// Mopis "knauaHHA Ha KHonui"
Image ”~ ManwHok = gcnew Bitmap("D:\\DOCs\\PICTUREs\\Em6nemaXT®.png");
// CTBOpeHHs rpadiyHoro o6 'ekTa:
Graphics » Tpad¢ika = this->CreateGraphics();
// A6o Graphics ~ lpadika = CreateGraphics ();
padika->DrawImage (ManwHok, 5, 5);

}s
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NicTtwnHr 5.2

//Npuknag BUKOpUCTAHHA AianorosBux BikoH OpenFileDialog Ta SaveFileDialog
//a Takox BigkpuTTa rpadiyHmx 306paxeHb B 06'ekTi PictureBox

#pragma once

namespace WindowsForms {
using namespace System;
using namespace System::ComponentModel;
using namespace System::Collections;
using namespace System::Windows::Forms;
using namespace System::Data;
using namespace System::Drawing;

11/
/// CBomka pna MyForm
1Y
public ref class MyForm : public System::Windows::Forms::Form
i
public:
MyForm(void)
{
InitializeComponent();
i
//TODO: pobaBbTe KOJA KOHCTpPYKTOpa
//
}
protected:
/17
/// 0cBoboAMTb BCE WCMONAb3YyeMble pecypchl.
1Y
~MyForm()
if (components)
!
delete components;
}
}

private: System::Windows::Forms::Panel”® panell;
private: System::Windows::Forms::PictureBox” pictureBox1;

private: System::Windows::Forms::Panel”® panel2;
private: System::Windows::Forms::Button® buttonl;
private: System::Windows::Forms::Button® button2;
protected:

private:

/17

/// 0Obs3aTenbHasaA nepemMeHHas KOHCTpPyKTopa.

W/

System: :ComponentModel: :Container ~components;

#pragma region Windows Form Designer generated code

/17
/// Tpebyembii MeTon ANA NOALEPXKU KOHCTPYKTOpa — He WU3MeHAlTe
/// copepxumoe 3TOro MeToda C MOMOWbI pefakTopa Koja.

/17

void InitializeComponent(void)
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this->panell = (gcnew System::Windows: :Forms::Panel());

this->pictureBox1l = (gcnew System::Windows::Forms: :PictureBox());

this->panel2 = (gcnew System::Windows: :Forms::Panel());

this->button2 = (gcnew System::Windows::Forms: :Button());

this->buttonl = (gcnew System::Windows::Forms: :Button());

this->panell->SuspendLayout();

(cli::safe_cast<System::ComponentModel::ISupportInitialize”>(this-
>pictureBox1))->BeginInit();

this->panel2->SuspendLayout();

this->SuspendLayout();

//

// panell

//

this->panell->Controls->Add(this->pictureBox1);

this->panell->Location = System: :Drawing::Point(0, 0);

this->panell->Name = L"panell";

this->panell->Size = System::Drawing::Size (239, 127);

this->panell->TabIndex = 0;

//

// pictureBoxl

//

this->pictureBox1l->Location = System::Drawing::Point (50, 25);

this->pictureBox1->Name = L"pictureBox1";

this->pictureBox1->Size = System::Drawing::Size(100, 50);

this->pictureBox1->TabIndex = 2;

this->pictureBox1->TabStop = false;

//

// panel2

//

this->panel2->Controls->Add(this->button2);

this->panel2->Controls->Add(this->buttonl);

this->panel2->Location = System::Drawing::Point(@, 146);

this->panel2->Name = L"panel2"”;

this->panel2->Size = System::Drawing::Size (239, 115);

this->panel2->TabIndex = 2;

//

// button2

//

this->button2->Location = System::Drawing::Point(99, 24);

this->button2->Name = L"button2";

this->button2->Size = System::Drawing::Size(75, 23);

this->button2->TabIndex = 3;

this->button2->Text = L"button2";

this->button2->UseVisualStyleBackColor = true;

this->button2->Click += gcnew System::EventHandler(this,
&VyForm: :button2_Click);

//

// buttonl

//

this->buttonl->Location = System::Drawing::Point (50, 72);

this->buttonl->Name = L"buttonl";

this->buttonl->Size = System::Drawing::Size(138, 31);

this->buttonl->TabIndex = 2;

this->buttonl->Text = L"buttonl”;

this->buttonl->UseVisualStyleBackColor = true;

this->buttonl->Click += gcnew System::EventHandler(this,
&VyForm: :buttonl_Click);

//

// MyForm

/1
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this->AutoScaleDimensions = System::Drawing::SizeF(6, 13);
this->AutoScaleMode = System::Windows: :Forms::AutoScaleMode: :Font;
this->ClientSize = System::Drawing::Size(284, 261);
this->Controls->Add(this->panel2);
this->Controls->Add(this->panell);
this->Name = L"MyForm";
this->Text = L"MyForm";
this->Load += gcnew System::EventHandler(this, &MyForm::MyForm_Load);
this->Resize += gcnew System::EventHandler(this,
&VyForm: :MyForm_Resize);
this->panell->ResumelLayout(false);
(cli::safe_cast<System::ComponentModel::ISupportIinitialize”>(this-
>pictureBox1))->EndInit();
this->panel2->ResumeLayout(false);
this->ResumelLayout(false);

Y

#pragma endregion
private: System::Void buttonl_Click(System::0bject” sender, System::EventArgs”® e) {
OpenFileDialog ~ openFileDialogl = gcnew OpenFileDialog();
if (openFileDialogl->ShowDialog() == System::Windows::Forms::DialogResult: :0K)
{
pictureBox1l->Image = Image::FromFile(openFileDialogl->FileName);
// TpuMyCOBO BUK/JIMKAEMO 0b6po6bHUK nopii Resize dopmu ans BCTaHOBAEHHA
po3mipiB 06'ekTiB panell Ta buttonl
MyForm_Resize(nullptr, nullptr);
}

}

private: System::Void MyForm_Load(System::0bject” sender, System::EventArgs™ e) {
this->Text = "lpadpiynun ¢ain";
buttonl->Text = "Bigkputun";
button2->Text = "36eperTu";
panel2->Height = 40;
panel2->Dock = System::Windows::Forms::DockStyle::Bottom;
buttonl->Dock = System::Windows: :Forms::DockStyle::Right;
panell->Dock = System::Windows::Forms: :DockStyle::Top;
pictureBox1l->SizeMode = PictureBoxSizeMode::AutoSize;
panell->AutoScroll = true; // [O3BOASAEMO MPOKPYTKY 306paxeHHA
button2->Dock = System::Windows: :Forms::DockStyle::Fill;

}

private: System::Void MyForm_Resize(System::0bject” sender, System::EventArgs”® e) {
// BcTaHoBNeHHA po3MipiB 06'ekTiB panell Ta buttonl
panell->Height = this->Height - panel2->Height - 40;
buttonl->Width = this->panel2->Width / 2;

}

private: System::Void button2_Click(System::0bject” sender, System::EventArgs® e) {
// Bipobpa3utm BikHO SaveFileDialog wo6 kopucTyBay Mir 36eperTtu 306paxeHHs
SaveFileDialog ~ saveFileDialogl = gcnew SaveFileDialog();

saveFileDialogl->Filter = "3o06paxeHHa JPeg|*.jpg|306paxeHHs
Bitmap |*.bmp|306paxeHHa Gif|*.gif";
saveFileDialogl->Title = "36eperTu ¢ainn 306paxeHHA";

saveFileDialogl->ShowDialog();
// fikwo im'a daiiny He nycTuii pspok, 36eperTu 306paxeHHA
if (saveFileDialogl->FileName != "")

{

// 36eperTu 306paxeHHA 4Yepe3 FileStream, cTBOpeHuin metosom OpenFile
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System::I0::FileStream ~ fs =
safe_cast<System::I0::FileStream”>(saveFileDialogl->OpenFile());
// MoxHa 36eperTtu 306paxeHHs y BignoBigHomy ¢opmaTi ImageFormat Ha
OCHOB1
// Tuvny ¢ainy, obpaHoro B AianoroBomMy BikHi.
// Tun ¢ainny 6epetbcsa 3 BnacTuBocTi FilterIndex
switch (saveFileDialogl->FilterIndex)
{
case 1:
this->pictureBox1->Image->Save(fs,
System: :Drawing: :Imaging::ImageFormat: :Jpeg);
break;
case 2:
this->pictureBox1->Image->Save(fs,
System: :Drawing: :Imaging::ImageFormat: :Bmp);
break;
case 3:
this->pictureBox1->Image->Save(fs,
System: :Drawing: :Imaging::ImageFormat: :Gif);
break;

}
fs->Close();
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NictmHr 5.3

// NMporpama pucye obpaHy 3i cnucky ¢irypy y ¢dopmi
#pragma once
namespace WindowsForms {

using namespace System;

using namespace System::ComponentModel;
using namespace System::Collections;
using namespace System::Windows::Forms;
using namespace System::Data;

using namespace System::Drawing;

/1Y
/// CBoaka pna MyForm
4id
public ref class MyForm : public System::Windows::Forms::Form
{
public:
MyForm(void)
{
InitializeComponent();
//
//TODO: pobaBbTe KOJA KOHCTpPYyKTOpa
/Y
}
protected:
/1/
/// 0cBob6oAMTb BCE WUCMONAb3YyeMble pecypchl.
Al
~MyForm()
if (components)
!
delete components;
}
}
private: System::Windows::Forms::ListBox”® listBox1;
protected:
private:
/1/
/// 06s3aTenbHaA mepemMeHHas KOHCTpyKTopa.
/1/

System: :ComponentModel: :Container ~components;

#pragma region Windows Form Designer generated code
11/
/// Tpebyembin mMeTOoA ANA NOAAEPXKW KOHCTPYKTOpa — HE WU3MeHANTe
/// copepxumoe 3TOro MeTofa C MNOMOWbLKH pejakTopa Kojaa.
11/

void InitializeComponent(void)

{

this->1istBox1l = (gcnew System::Windows::Forms::ListBox());
this->SuspendLayout();

//
// listBox1
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//
this->1listBox1l->FormattingEnabled = true;
this->1istBox1->Location = System::Drawing::Point(126, 32);
this->1listBox1->Name = L"listBox1";
this->1listBox1->Size = System::Drawing::Size(120, 95);
this->listBox1->TabIndex = 9;
this->1listBox1->SelectedIndexChanged += gcnew
System::EventHandler (this, &MyForm::1listBox1l_SelectedIndexChanged);
L4
// MyForm
//
this->AutoScaleDimensions = System::Drawing::SizeF(6, 13);
this->AutoScaleMode = System::Windows: :Forms::AutoScaleMode: :Font;
this->ClientSize = System::Drawing::Size (284, 261);
this->Controls->Add(this->1istBox1);
this->Name = L"MyForm";
this->Text = L"MyForm";
this->Load += gcnew System::EventHandler(this, &MyForm::MyForm_Load);
this->Resize += gcnew System::EventHandler(this,

&VyForm: :MyForm_Resize);
this->ResumelLayout(false);

}
#pragma endregion

private: System::Void MyForm_Load(System::0bject” sender, System::EventArgs® e) {
this->Text = "06epu rpapiynuin npumiTms";
listBox1->Top = ©;
listBox1l->Left = 0;
// Dopaemo y 06'ekT listBox1l nepenik papkis
// le MoxHa Takox 3pobuTu 3a pornomorow BnacTuBocTi Items y BikHi Properties
listBox1->Items->AddRange(gcnew array <Object ~> {"Kono",

"Bigpisok", "MpamokyTHuk", "CekTop",
"Tekct", "Eninc", "3adapboBaHuit cekTtop"});

Font = gcnew System::Drawing::Font("Times New Roman", 14.F);

}

private: System::Void listBoxl_SelectedIndexChanged(System::0bject”® sender,

System::EventArgs® e) {

// TyT 3amicTb ui€ei nopgii moxHa 6yno 6 obpobutwu
// nopiw listBox1_ Click.
// CTBOpeHHs rpadiyHoro ob'ekTa
Graphics » Tpadika = this->CreateGraphics();
// CTBOpeHHs mepa Ana ManwBaHHA IMm ¢iryp
Pen ~ Mepo = gcnew Pen(Color::Red);
// CTBOpeHHs neH3na ans "3apapboByBaHHA" ¢iryp
Brush ~ NeH3enb = gcnew SolidBrush(Color::Red);
// OunweHHA obnacTi manwBaHHA wWiAxom il ¢apbyBaHHA
// B nepBicHuii konip ¢opmu
padika->Clear(SystemColors: :Control);
// A6o Tpadika->Clear(Color::FromName("Control"));
// A6o Tpadika->Clear(ColorTranslator::FromHtml("# EFEBDE"));
// 3afaEMo KOOpAMHATWU NiBOro BepxHbOro Kyrta ¢éiryp
int NiBo(listBox1->Width + 20), Bepx(listBox1l->Left + 20);
// 3apaemo wupuHy Ta BucoTy ¢iryp, Aki BigpaxoByWTbCA MpaBopy4 Ta BHU3
// Bip BepxHbOl NiBOI TOYKMU
int WupuHa(this->Width - listBox1->Width - 60), BucoTta(this->Height - 80);
// 3apaemo piameTp AnA Kona, cekTopa Ta 3adapboBaHOro cekTopa
int AiameTp(WupuHa);
if (WlMpuHa > Bucota) AiameTp = BucoTa;
// 3apaemMo napameTpu ceKkTopa
int MovaTkoBMIKYT, KiHueBUUKYT;
Random” rnd = gcnew Random();
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// 3apaemMo BUMAAKOBO MOYAaTKOBUIA Ta KiHUeBWI KyT cekTopa
// B iHTepBani Bip © po 360 rpagycis
MoyaTkoBuUKYyT = rnd->Next(0, 360);
KiHueBuilKyT = rnd->Next(©, 360);
switch (listBox1->SelectedIndex) // Bubip dirypwu:
{
case @0: // - obpaHa OKPYXHiCTb:
lpadika->DrawEllipse(Nepo, /liBo, Bepx, AiameTp, [iameTp);
break;
case 1: // - obpaHui Bipgpisok:
lpadika->DrawLine(Mepo, NliBo, Bepx, this->Width-40, this->Height-60);
break;
case 2: // - obpaHuih NPSAMOKYTHUK :
lpadika->DrawRectangle(Mepo, NiBo, Bepx, lWupuHa, Bucota);
break;
case 3: // - obpaHuihi cekTop:
lpad¢ika->DrawPie(MNepo, JliBo, Bepx, AiameTp, [iameTp, MM0o4aTKOBUIKYT,
KiHueBuiKyT);
break;
case 4: // - obpaHul TeKCT:
fpadika->DrawString("XTo BYMTbLCA 3Monoay, \n" +
"He 3a3Ha€ Ha cTapicTb ronopmy.",
Font, MeHsenb, JliBo, Bepx);
break;
case 5: // - obpaHuit eninc:
lpad¢ika->DrawEllipse(Nepo, fiBo, Bepx, WupuHa, Bucota);
break;
case 6: // - obpaHuii 3apapboBaHuii cekTop:
Npadika->FillPie(MNeH3enb, JliBo, Bepx, [AiameTp, AiameTp, Mo4aTkoBUIHKYyT,
KiHueBuiKyT);
break;
}
}
private: System::Void MyForm_Resize(System::0bject” sender, System::EventArgs™ e) {
// TNepemanboByemo ¢irypy npu 3MiHi po3mipy BikHa
listBox1_SelectedIndexChanged(nullptr, nullptr);
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NictmHr 5.4

// Nporpama 3MiHM KonbOopy ¢opmMu 3a AOMOMOroW Mepeniky HaABHUX KONbOpiB
#pragma once

namespace WindowsForms {
using namespace System;
using namespace System::ComponentModel;
using namespace System::Collections;
using namespace System::Windows: :Forms;
using namespace System::Data;
using namespace System::Drawing;

/17
/// CBoaka ana MyForm
1
public ref class MyForm : public System::Windows::Forms::Form
{
public:
MyForm(void)
{
InitializeComponent();
//
//TODO: pobaBbTe KOJ KOHCTpPYyKTOpa
//
}
protected:
/17
/// OcBo6oANTb BCE MCMONb3yeMble pecypchl.
/17
~MyForm()
{
if (components)
{
delete components;
}
}
private: System::Windows::Forms::ComboBox” comboBox1;
protected:
private:
/17
/// ObAa3aTenbHaA mepemMeHHasa KOHCTpyKTopa.
/17

System: :ComponentModel: :Container ~components;

#pragma region Windows Form Designer generated code
/1]
/// Tpebyembii MeTonh ANA NOAAEPXKM KOHCTPYKTOpa — He U3MeHAnTe
/// copepxumoe 3TOro mMeToja C MOMOWbLI peAakTopa Koaa.
/17
void InitializeComponent(void)
{
this->comboBox1l = (gcnew System::Windows::Forms: :ComboBox());
this->SuspendLayout();
//
// comboBox1
//
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this->comboBox1->FormattingEnabled = true;

this->comboBox1l->Location = System::Drawing::Point (151, 12);
this->comboBox1->Name = L"comboBox1";

this->comboBox1->Size = System::Drawing::Size(121, 21);
this->comboBox1->TabIndex = 0;

this->comboBox1->SelectedIndexChanged += gcnew
System::EventHandler (this, &MyForm::comboBox1_SelectedIndexChanged);
//

// MyForm

//

this->AutoScaleDimensions = System::Drawing::SizeF (6, 13);
this->AutoScaleMode = System::Windows: :Forms::AutoScaleMode: :Font;
this->ClientSize = System::Drawing::Size(284, 261);
this->Controls->Add(this->comboBox1);

this->Name = L"MyForm";

this->Text = L"MyForm";

this->Load += gcnew System::EventHandler(this, &MyForm::MyForm_Load);
this->ResumelLayout(false);

}
#pragma endregion
private: System::Void MyForm_Load(System::0bject” sender, System::EventArgs® e) {
// OTpuMyeMO MacuB pAAKiB imeH KonbopiB 3 nepepaxyBaHHA KnownColor.
// Enum::GetNames noBepTa€e MacuB iMeH KOHCTaHT
// B 3a3HayeHoMy nepepaxyBaHHi:
array <String ~> ~ BciKonbopu = Enum::GetNames(KnownColor :: typeid);
// BupaneHHA BCiX enemMeHTiB 3 Konekuil:
comboBox1->Items->Clear();
// Dopaemo imeHa BcCix konbopiB B nepenik comboBox1:
for each (String ~ s in BciKonbopwu)
if (s != "Transparent") comboBox1->Items->Add(s);
// Konip Transparent € "mposopum",
// BiH He nipTpumyeTbca ana dopmu

}

private: System::Void comboBox1l_SelectedIndexChanged(System::0bject”® sender,
System::EventArgs® e) {
// 06pobka nogii 3mMiHM obpaHoro
// 1Hpekcy B cnucky comboBox1:
this->BackColor = Color::FromName(comboBox1->Text);
// Hanuc B pAaKky 3aronoBka ¢opmu:
this->Text = "Konip:" + comboBox1l->Text;
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NictmHr 5.5

//Mpuknag nobynosu rpadpiky 3a gonomorow knacy Graphics
#pragma once
namespace WindowsForms {

using namespace System;

using namespace System::ComponentModel;
using namespace System::Collections;
using namespace System::Windows::Forms;
using namespace System::Data;

using namespace System::Drawing;

(7Y
/// CBoaka pna MyForm
444
public ref class MyForm : public System::Windows::Forms::Form
!
public:
MyForm(void)
{
InitializeComponent();
//
//TODO: pobaBbTe KOO KOHCTPYKTOpa
/Y
}
protected:
/1]
/// 0cBob6oAMTb BCE WUCMONAb3YyeMble pecypchl.
il
~MyForm()
if (components)
{
delete components;
}
1"

private: System::Windows::Forms::Panel”® panell;

private: System::Windows::Forms::Button”® buttonl;
private: System: :Windows::Forms::PictureBox” pictureBox1;
protected:

private:

/17

/// 06s3aTenbHasA nepemMeHHas KOHCTpPyKTopa.

/1]
System: :ComponentModel: :Container ~components;

#pragma region Windows Form Designer generated code
/17
/// Tpebyemblii MeTon ANA MOAAEPXKW KOHCTPYKTOpa — He WU3MeHAWTe
/// copepxumoe 3TOro MeToja C MOMOWbLKW pejakTopa Koaa.
/17

void InitializeComponent(void)

{

this->panell = (gcnew System::Windows: :Forms::Panel());
this->buttonl = (gcnew System: :Windows::Forms::Button());
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this->pictureBoxl = (gcnew System::Windows::Forms::PictureBox());
this->panell->SuspendLayout();
(cli::safe_cast<System::ComponentModel: :ISupportInitialize”>(this-
>pictureBox1))->BeginInit();
this->SuspendLayout();
//
// panell
//
this->panell->Controls->Add(this->buttonl);
this->panell->Dock = System::Windows::Forms: :DockStyle::Bottom;
this->panell->Location = System: :Drawing::Point(@, 207);
this->panell->Name = L"panell";
this->panell->Size = System::Drawing::Size(284, 54);
this->panell->TabIndex = 0;
//
// buttonl
//
this->buttonl->Dock = System::Windows::Forms::DockStyle::Fill;
this->buttonl->Location = System::Drawing::Point(@, 0);
this->buttonl->Name = L"buttonl";
this->buttonl->Size = System::Drawing::Size(284, 54);
this->buttonl->TabIndex = 0;
this->buttonl->Text = L"buttonl";
this->buttonl->UseVisualStyleBackColor = true;
this->buttonl->Click += gcnew System::EventHandler(this,
&VyForm: :buttonl_Click);
//
// pictureBox1l
//
this->pictureBox1->Dock = System::Windows::Forms::DockStyle::Fill;
this->pictureBox1->Location = System::Drawing::Point(@, 0);
this->pictureBox1l->Name = L"pictureBox1";
this->pictureBox1->Size = System::Drawing::Size(284, 207);
this->pictureBox1->TabIndex = 1;
this->pictureBox1->TabStop = false;
//
// MyForm
//
this->AutoScaleDimensions = System::Drawing::SizeF(6, 13);
this->AutoScaleMode = System::Windows: :Forms::AutoScaleMode: :Font;
this->ClientSize = System::Drawing::Size(284, 261);
this->Controls->Add(this->pictureBox1);
this->Controls->Add(this->panell);
this->Name = L"MyForm";
this->Text = L"MyForm";
this->Load += gcnew System::EventHandler(this, &MyForm::MyForm_Load);
this->panell->ResumelLayout(false);
(cli::safe_cast<System::ComponentModel::ISupportInitialize”>(this-
>pictureBox1))->EndInit();
this->ResumelLayout(false);
}
#pragma endregion
// TMporpama manwe rpadpik npogaxiB no micAuAx. 3po3ymino, WO TaKUM Xe YUHOM
// MoxHa nobyayBaTu Oyab-Akuin rpadpik no Toykax ANA 1HWMX NPUKAAZHUX Linewn
[R5 3 59 G oy
// BuxipHi paHi ana nobypoBu rpadika (To6TOo BUXigHi TOuKM):
array <String ~> ~ Months;
array <int> ~ Sales;
Graphics ~ Tpadika;
// Dani, cTBOpweMo 06'ekT Bitmap, skuin mae
// Tol Xxe po3mip i po3aifnbHy 34aTHicTb, wo i PictureBox
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Bitmap ~ PacTp;

int BipcTtynjliBopy4, BipcTtynfpaBopy4, BiacTyn3Husy, Bipgctyn3Bepxy;

int JoBxuHaBepTOci, [JoBxuHalopu30ci, Ylopu30ci, XBepTOci, Xmax, XModEniopwu;
// KpOK rpafywBaHHA MO FOPWU3OHTANbHiW i BepTUKaNbHiN ocax:

double TlopusKpok;

int BepTKpok;

e b b cany A R

private: System::Void buttonl_Click(System::0bject ~ sender,
System::EventArgs # e)
{// NobynoBa rpadiky:
Months = gcnew array <String ~> { "Ciy", "/lwoT", "Bep", "KBiT", "TpaB",
"Yeps", "/un", "Cepn", "Bep", "XoBT", "Nluct", "Ipya"};
Sales = gcnew array <int> {335, 414, 572, 629, 750, 931, 753, 599, 422, 301,
245, 155};
BiacTtyn/liBopyd = 35; BipcTtynfpasopyy = 15;
BiacTyn3uu3y = 20; Bipctyn3Bepxy = 10;
PacTtp = gcnew Bitmap(pictureBox1l->Width, pictureBoxl->Height, pictureBox1-
>CreateGraphics());
pictureBox1->BorderStyle = BorderStyle::FixedSingle;//Pamka HaBkosio rpadika
Yropu30ci = pictureBoxl->Height - BipcTyn3Hu3y;
XBepT1Oci = pictureBoxl->Width - BipcTtyn/liBopywu;
Xmax = pictureBox1->Width - BiacTtynlpaBopyy;
JloBxuHalopn30ci = pictureBoxl->Width - (BipcTtynjliBopyy4 + BipcTtynlpaBopyy);
JoBxuHaBepTOCci = YlopusOci - Bipgctyn3Bepxy;
fopuskpok = (double) (JoBxuHalopu30ci / Sales->Length + 3);
BepTKpok = (int) (JoBxuMHaBepTOci / 10);
XMoyEnpu = BipcTyn/liBopyY;//MovyaTkoBe 3HaveHHA rpadiky mo Bici X
// NocnifoBHO BUK/IMKAEMO HACTYMHi mpouenypu:
fpadika = Graphics::FromImage(PacTp);
ManwemoBici();
Mantemolopus/liHii();
ManwemoBepTNiHii();
MantwemoEnwpy () ;
pictureBox1l->Image = PacTp;
// 3BinbHAEMO pecypcu, BUKOPUCTOBYBaHi 06'ekToM knacy Graphics:
delete lpadika; // - EkBiBaneHT C#: lpadika.Dispose

} /) vv v v~

private: void ManwemoBici()
{

Pen ~ Mepo = gcnew Pen(Color::Black, 2);

// ManiwBaHHA BepTUKaNbHOI OCi KOOpAMHAT:

fpadika->DrawLine(Mepo, BipcTyn/iliBopy4, YFopu3Oci, BiactynjiBopyu,

BipcTyn3Bepxy);

// ManwBaHHSA TOPU30OHTaJIbHOI OCi KooOpAMHAaT:

fpadika->DrawLine(Mepo, BipcTtynjliBopy4, YlFopu3Oci, Xmax, Ylopu3Oci);

Drawing::Font ~ WpudpT = gcnew Drawing::Font("Arial”, 8);

// Nipnucyemo 3Ha4veHHA no Bici Y

for (int i = 1; i <= 10; i++)

{// Manwemo "Bycuku" Ha BepTUKaNbHiN KoOOpAMHATHOI oOCi:
int Y = YropusOci - i * BepTKpok;
fpadika->DrawLine(Mepo, BipcTtyniiBopy4 - 5, Y, Bigctyn/liBopy4, Y);
// MipnMcyemo 3Ha4YeHHA NpoAaxiB 4Yepe3 KOXHi 100 oAauHUUbL:
fpa¢ika->DrawString((i * 100).ToString(), lWpudT, Brushes::Black, 2, Y -

5.F);

}

// Nipnucyemo 3HayeHHA no Bici X

for (int i = @; i <= Months->Length - 1; i++)

{// Manwemo "Bycuku" Ha rOpu3OHTaNbHii KoopAMHaTHOI oci:
int X = XMo4Enwpu + (int)(FopusKpok * (i + 1));
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lpadika->DrawLine(MNepo, X, YFopusOci + 5, X, YFopu30ci);

// Nipnucyemo micAui Ha ropuM3OHTaNbHiN OcCi:

fpadika->DrawString(Months[i], WpwudT, Brushes::Black, Bipctyn/liBopyy -
10.F + (int)(i * lopusKpok), YlopusOci + 4.F);

}// ~vvvv v~

private: void Manwemol opus/liHii()
{
Pen ~ ToHkellepo = gcnew Pen(Color::LightGray, 1);
for (int i = 1; i <= 10; i++)
{// Manwemo ropusoHTanbHi maixe "npo3opi" niHii:
int Y = Ylopu3Oci - BepTKpok * 1i;
padika->DrawLine(ToHkelMepo, BigcTtynNiBopyy, Y, Xmax, Y);
}

delete ToHkelepo; // - EkBiBaneHT C#: ToHkoelepo.Dispose();

private: void ManwemoBepT/NiHii()
{// Manwemo BepTukanbHi Maitxe "npo3opi"” niHii
Pen ~ ToHkellepo = gcnew Pen(Color::Bisque, 1);
for (int i = @; i <= Months->Length - 1; i++)
{
int X = XNo4Enwpu + (int)(Fopu3sKpok * i);
lpadika->DrawLine(ToHkeMepo, X, Bipctyn3Bepxy, X, YlopusOci - 4);
}

delete ToHkelepo;

}// ~vvmmmn o~

private: void ManwemoEntopy ()
{

double BepTMacwTtab = (double)lloBxnMHaBepTOci / 1000;

// 3Ha4eHHA OpAMHAT Ha eKpaHi:

array <int> A Y = gcnew array <int>(Sales->Length);

// 3HayeHHA abcuuc Ha ekpaHi:

array <int> ~ X = gcnew array <int>(Sales->Length);

for (int 1 = @; i <= Sales->Length - 1; i++)

{// 06bumcnwemo rpadpiyHi KOOpAMHATU TOYOK:
Y[i] = Ylopu3Oci - (int)(Sales[i] * BepTMacwTab);
// BipHimMaemMo 3HayeHHA npoAaxiB, OCKinbkyM Bicb Y eKpaHy cnpsMoBaHa BHU3
X[i] = XMo4Emwpu + (int) (FopusKpok * i);

}

// Manwemo nepuwe Kono:

Pen ~ Mepo = gcnew Pen(Color::Blue, 3);

lpadika->DrawEllipse(MNepo, X[@] - 2, Y[0] - 2, 4, 4);

for (int i = @; i <= Sales->Length - 2; i++)

{// Unkn no niHiax mix Toykamu:
fpadika->DrawLine(MNepo, X[i], Y[i], X[i + 1], Y[i + 1]);
// BipHimaemo 2, ockinbku piameTp (wuMpuMHA) TOYKM = 4:
fpadpika->DrawEllipse(Nepo, X[i + 1] - 2, Y[i + 1] - 2, 4, 4);

}

M i AR T

private: System::Void MyForm_Load(System::0bject” sender, System::EventArgs® e)
{// BcTaHoBNEeHHs 3aronoBKy BikHa Ta TeKCTY KHOMKW MpuW 3amnycky BikHa nporpamu
this->Text = "MobypoBa rpagika";
buttonl->Text = "HamanwBaTtu rpadik”;
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NictumHr 5.6

// Tporpama mManwBaHHA MuwWwew y BikHi
#pragma once
namespace WindowsForms {

using namespace System;

using namespace System::ComponentModel;
using namespace System::Collections;
using namespace System::Windows::Forms;
using namespace System::Data;

using namespace System::Drawing;

/1Y
/// CBoaka pna MyForm
4id
public ref class MyForm : public System::Windows::Forms::Form
{
public:
MyForm(void)
{
InitializeComponent();
//
//TODO: pobaBbTe KOJA KOHCTpPYyKTOpa
/Y
}
protected:
/1/
/// 0cBob6oAMTb BCE WUCMONAb3YyeMble pecypchl.
Al
~MyForm()
if (components)
!
delete components;
}
}
private: System::Windows::Forms::Button® buttonl;
protected:
private:
/1/
/// 06s3aTenbHasA mepemMeHHas KOHCTpPyKTopa.
/1/

System: :ComponentModel: :Container ~components;

#pragma region Windows Form Designer generated code
11/
/// Tpebyembin mMeTOoA ANA NOAAEPXKW KOHCTPYKTOpa — HE WU3MeHANTe
/// copepxumoe 3TOro MeToja C MOMOWbKW pejakTopa Koja.
11/

void InitializeComponent(void)

{

this->buttonl = (gcnew System: :Windows::Forms::Button());
this->SuspendLayout();

//
// buttonl
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//
this->buttonl->Location = System::Drawing::Point (108, 226);
this->buttonl->Name = L"buttonl";
this->buttonl->Size = System::Drawing::Size(75, 23);
this->buttonl->TabIndex = 0;
this->buttonl->Text = L"buttonl";
this->buttonl->UseVisualStyleBackColor = true;
this->buttonl->Click += gcnew System::EventHandler(this,
&VyForm: :buttonl_Click);
//
// MyForm
//
this->AutoScaleDimensions = System::Drawing::SizeF(6, 13);
this->AutoScaleMode = System::Windows::Forms::AutoScaleMode: :Font;
this->ClientSize = System::Drawing::Size(284, 261);
this->Controls->Add(this->buttonl);
this->Name = L"MyForm";
this->Text = L"MyForm";
this->Load += gcnew System::EventHandler(this, &MyForm::MyForm_Load);
this->MouseDown += gcnew
System: :Windows: :Forms::MouseEventHandler(this, &MVyForm::MyForm_MouseDown) ;
this->MouseMove += gcnew
System: :Windows: :Forms::MouseEventHandler(this, &VyForm::MyForm_MouseMove);
this->MouseUp += gcnew System::Windows::Forms: :MouseEventHandler (this,
&VyForm: :MyForm_MouseUp) ;
this->ResumelLayout(false);

}
#pragma endregion
// Tlporpama [03BOJIAE NMpPU HATUCHYTiW niBii abo npaBii kHomui muwi
// ManwBatu B dopmi
/]~~~ o~
// ByneBa 3MiHHa YuManiBaTu Aa€E [O3Bin Ha MaslBaHHA:
bool YuManwBaTu;

private: System::Void MyForm_Load(System::0bject” sender, System::EventArgs® e) {
this->Text = "Manww muwew y ¢opmi";
buttonl->Text = "CtepTtn";
YuManwBatn = false; // Ha noyaTKky - He ManwBaTu

}

private: System::Void MyForm_MouseDown(System::0bject” sender,
System: :Windows: :Forms::MouseEventArgs® e) {
// fIKWO HaTUCHYTa KHonmka Muwi - MouseDown, TO Ma/wBaTH
YuManwBaTtn = true;

}

private: System::Void MyForm_MouseUp(System::0bject” sender,
System: :Windows: :Forms::MouseEventArgs® e) {
// fAkwo kHomKy Muwi BignycTtuam, To HE manwBaTu
YuManwBaTtn = false;

}

private: System::Void MyForm_MouseMove(System::0bject” sender,
System: :Windows: :Forms::MouseEventArgs® e) {

// ManwBaHHA NPSAMOKYTHWUKA, AKWO HAaTUCHYTa KHOMKa Muwi

if (YvuManwBaTu == true)

{ // HamanwBaTu NpAMOKYTHUK B Toyui (e.X, e.Y)
Graphics ~ Tpa¢ika = CreateGraphics();
lpadika->FillRectangle(gcnew SolidBrush(Color::Red), e->X, e->Y, 3, 3);
// 10x10 nikceniB - po3mip cyuinbHOro NpAMOKYTHMKA
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// e-> X, e-> Y - KOOpAVHATMU MoKaxyuMka muwi
delete lpadika; // ExkBiBaneHT C#: Tpadika->Dispose();

}

private: System::Void buttonl_Click(System::0bject” sender, System::EventArgs® e) {
// MeToan ouMWEeHHA ¢opmu:
Graphics ” Tpad¢ika = CreateGraphics();
fpadika->Clear(this->BackColor);
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NictwmHr 5.7

//MNpuknan BUMKOpUCTaHHA 06'exkTiB TabControl, TabPage Ta BiakpuTtTAa ¢dannis
//3a ponomorow gianorosoro BikHa OpenFileDialog B 06'ekTax PictureBox Ta
//RichTextBox

#pragma once
namespace Windows_Forms {

using namespace System;

using namespace System::ComponentModel;

using namespace System::Collections;

using namespace System::Windows: :Forms;

using namespace System::Data;

using namespace System::Drawing;

using namespace System::I0; //Mipk/J4eHHA NPOCTOpy iMeH AnA MeTony
Path::GetFileName()

I
/// CBopka ana MyForm
11/
public ref class MyForm : public System::Windows::Forms::Form
{
public:
MyForm(void)
{
InitializeComponent();
//
//TODO: pobaBbTe KOJA KOHCTpPYyKTOpa
//
}
protected:
/17
/// OcBoboanTb BCE MCNONb3yeMble pecypchl.
/17
~MyForm()
if (components)
{
delete components;
}
}
private: System::Windows::Forms::TabControl® tabControll;
protected:

private: System::Windows::Forms::TabPage® tabPagel;
private: System::Windows::Forms::TabPage”® tabPage2;
private: System::Windows::Forms::PictureBox” pictureBox1;

private: System::Windows::Forms: :Button® buttonBiakpuTu;
private: System::Windows::Forms::RichTextBox~ richTextBox1;

private:
&

/// 06s3aTenbHas mepemMeHHasa KOHCTpPyKTopa.

/17

System: :ComponentModel: :Container ~components;
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#pragma region Windows Form Designer generated code

/17

/// Tpebyembin mMeTOA ANA MOAAEPXKW KOHCTPYKTOpa — He W3MeHANnTe

/// copepxumoe 3TOro mMeToa C MOMOUbI peAakTopa Koaa.

/1Y

void InitializeComponent(void)

{
this->tabControll = (gcnew System::Windows::Forms::TabControl());
this->tabPagel = (gcnew System::Windows::Forms::TabPage());
this->pictureBox1l = (gcnew System::Windows::Forms::PictureBox());
this->tabPage2 = (gcnew System::Windows::Forms::TabPage());
this->richTextBox1l = (gcnew System::Windows::Forms::RichTextBox());
this->buttonBigkputn = (gcnew System::Windows: :Forms::Button());
this->tabControll->SuspendLayout();
this->tabPagel->SuspendLayout();
(cli::safe_cast<System::ComponentModel::ISupportInitialize”>(this-

>pictureBox1))->BeginInit();

this->tabPage2->SuspendLayout();
this->SuspendLayout();
//
// tabControll
//
this->tabControll->Controls->Add(this->tabPagel);
this->tabControll->Controls->Add(this->tabPage2);
this->tabControll->Dock = System::Windows::Forms::DockStyle::Fill;
this->tabControll->Location = System::Drawing::Point(@, 0);
this->tabControll->Name = L"tabControll";
this->tabControll->SelectedIndex = 9;
this->tabControll->Size = System::Drawing::Size(284, 261);
this->tabControll->TabIndex = ©;
//
// tabPagel
1k
this->tabPagel->Controls->Add(this->pictureBox1);
this->tabPagel->Location = System::Drawing::Point(4, 22);
this->tabPagel->Name = L"tabPagel";
this->tabPagel->Padding = System::Windows: :Forms::Padding(3);
this->tabPagel->Size = System::Drawing::Size(276, 235);
this->tabPagel->TabIndex = 0;
this->tabPagel->Text = L"TpapiyHuin ¢ann";
this->tabPagel->UseVisualStyleBackColor = true;
//
// pictureBox1
//
this->pictureBox1->Dock = System::Windows::Forms::DockStyle::Fill;
this->pictureBox1->Location = System::Drawing::Point(3, 3);
this->pictureBox1->Name = L"pictureBox1";
this->pictureBox1->Size = System::Drawing::Size(270, 229);
this->pictureBox1->TabIndex = 0;
this->pictureBox1->TabStop = false;
//
// tabPage2
//
this->tabPage2->Controls->Add(this->richTextBox1);
this->tabPage2->Location = System: :Drawing::Point(4, 22);
this->tabPage2->Name = L"tabPage2";
this->tabPage2->Padding = System::Windows: :Forms::Padding(3);
this->tabPage2->Size = System::Drawing::Size(276, 235);
this->tabPage2->TabIndex = 1;
this->tabPage2->Text = L"Gann *.rtf";
this->tabPage2->UseVisualStyleBackColor = true;
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//

// richTextBox1

/7

this->richTextBox1->Dock = System::Windows::Forms: :DockStyle::Fill;

this->richTextBox1->Location = System::Drawing::Point(3, 3);

this->richTextBoxl->Name = L"richTextBox1";

this->richTextBox1->Size = System::Drawing::Size(270, 229);

this->richTextBox1->TabIndex = 0;

this->richTextBox1->Text = L"";

//

// buttonBigkputu

//

this->buttonBigkpuTtn->Dock = System::Windows::Forms: :DockStyle::Bottom;

this->buttonBigkputu->Location = System::Drawing::Point(@, 238);

this->buttonBigkpuTtn->Name = L"buttonBigkputu";

this->buttonBigkputn->Size = System: :Drawing::Size (284, 23);

this->buttonBigkpuTtn->TabIndex = 1;

this->buttonBigkputn->Text = L"Biakputu ¢ann";

this->buttonBigkputn->UseVisualStyleBackColor = true;

this->buttonBigkputun->Click += gcnew System::EventHandler(this,
&VyForm: :buttonBiakputu_Click);

//

// MyForm

//

this->AutoScaleDimensions = System::Drawing::SizeF (6, 13);

this->AutoScaleMode = System::Windows: :Forms::AutoScaleMode: :Font;

this->ClientSize = System: :Drawing::Size (284, 261);

this->Controls->Add(this->buttonBigkputun);

this->Controls->Add(this->tabControll);

this->Name = L"MyForm";

this->Text = L"MNepernaa ¢annis";

this->tabControll->ResumelLayout(false);

this->tabPagel->ResumelLayout(false);

(cli::safe_cast<System::ComponentModel::ISupportInitialize”>(this-
>pictureBox1))->EndInit();

this->tabPage2->ResumelLayout(false);

this->ResumelLayout(false);

}

#pragma endregion
private: System::Void buttonBigkpuTtu_Click(System::0bject” sender, System::EventArgs”® e) {
if (tabControll->SelectedIndex == @) //MepeBipKka 4M aKTWBHa Mepuwa BKAajKa
{ //Topai BipkpuBa€EMO rpadivHuii dann
//CTBOpEMO 06 'eKT knacy OpenFileDialog
OpenFileDialog ~ openFileDialogl = gcnew OpenFileDialog();
//BCTaHOBNWEMO B AianoroBoMy BikHi ¢inbTp ana Biakputta ¢ainis
openFileDialogl->Filter = L"®Gannu 306paxeHb | *.bmp;*.jpg;*.gif; *.png";
if (openFileDialogl->ShowDialog() == System::Windows::Forms::DialogResult::0K
&& openFileDialogl->FileName->Length > 9)
//flkwo KopucTyBay obpaB B AianoroBomy BikHi ¢dann i noro im's He nycTe

{
//BipkpuBaemo rpapivyHui ¢ann B 06'ekTi pictureBoxl
pictureBoxl->Image = Image::FromFile(openFileDialogl->FileName);
//Po3miwyemo im'A BigkpuToro ¢ainy B 3arosoBKy BKAaAKKU
tabPagel->Text = Path::GetFileName(openFileDialogl->FileName);
}
}
else //AKTuBHa ppyra BKJIaaka
{ //Topi BipkpuBaemo daunn *.rtf

//CTBOpEMO 06'€eKT knacy OpenFileDialog
OpenFileDialog ~ openFileDialogl = gcnew OpenFileDialog();
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//BCTaHOBNWEMO B AianoroBoMy BikHi ¢inbTp ana Bigkputta ¢ainis
openFileDialogl->Filter = L"TekcToBi danmm | *.rtf";

if (openFileDialogl->ShowDialog() == System::Windows::Forms::DialogResult: :0K
&& openFileDialogl->FileName->Length > 9)

//fKwo kopucTyBay obpaB B pianoroBomy BikHi ¢awWn i noro im's He nycTe

{
//BipkpuBaemo dann ¢opmaty RTF B 06'exkTi richTextBoxl
richTextBoxl->LoadFile(openFileDialogl->FileName);
//Po3miwyemo im'a BigkpuTOoro dainy B 3arosioBKy BKAALKM
tabPage2->Text = Path::GetFileName(openFileDialogl->FileName);
}
}
}
}s
}
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KoMmn'wTepHMin nNpakTUKYyM 6

Po6oTa 3 6a3amMu AaHuUX
Merta: BuBuUNTU npunommn poboTn 3 6asammn aaHmx B cepeposmuti CLR. HaBuntuch
cTBOptOBATM 6a3m aaHux popmaTty *.mdb. 3acBoitn npunomm pegaryBaHHA Tabauup
6a3n pgaHuUx 3 BUMKOpUCTAHHAM 06’ekty DataGridView. HaBuuTucb cTBOpHOBATH
NPOCTi 3aNUTU Ha BUBIPKY AaHMX 3 Tabauui.

3aBpaHHA: CTBOPUTM HOBMI nycTuii npoeKkT CLR, goaaTtn B Hboro ¢opmy Windows
Forms. loaatn HeobxiaHi 06’ekTn 3 NlaHen1i enemeHTiB ANA CTBOPEHHA rO0BHOTO
Ta KOHTEKCTHOTO MEHI0, a TaKOX MaHesi iIHCTpyMmeHTiB. Joaatn no dopmn NoTpiOHI
o6’ektn kKnacie Panel, Button, DataGridView pans crBopeHHA rpadiyHoro
iHTepdency. MporpamHMM LWNAXOM CTBOPUTU 6a3ly paHux ¢opmaty MS Access
* . mdb Ta Tabaunuto B HiK. NMporpamHoO CTBOPUTU CTPYKTYPY TabauLi HE MeHLLEe HiXK 3 6
nonis, BKasaBWKW NoAA Ta iX TUNM B HOBIN Tabauui. Po3pobutn CKBA, AKa
A03BOIATUME NepernagaTv Ta peaaryBaTt i 4oaasaT AaHi go bl 3 BUKOpUCTAHHAM
o6’ekty DataGridView. HanoBHUTU Tabauuto B iHpopmauieto, WO micTUTUME He
meHwe 30 3anucis. MNepenbauntn none Ana CTBOPEHHA NPOCTUX 3aNUTIB Ha BMOipKY
AaHWUX, B TOMY YnCAi Bigbip 3anmciB 3a YyMOBOO Ta BUAA/IEHHA 3aMKUCiB 332 YMOBOIO.

3aaasnbHi sumozau.

1) CrtBoputu npoekT Windows Forms.
2) [opatv B HbOro HeobXiAHI eneMeHTU KepyBaHHA Ta NPOrpaMHUiA Koa Ana
peani3aLii nocTaBaeHol 3a4a4i 3riAHO OTPUMAHOIO BapiaHTy 3aBAAHHA
3) MporpamHuii Kog Ma€e ByTH YiTKO CTPYKTYPOBAHUIA.
4) ImeHa 06’€eKTiB MatoTb HECTU CEHCOBI HaBaHTaXEHHH.
5) TMporpamHuit Koa Ma€ CynpoBOAXKYBAaTUCb KOMEHTAPAMM B TEKCTI MPOrpamm.
Bumoau 00 BUKOHAHHA.

1) CrtBopuTu HOBUM nycTui npoekT CLR B Visual C++ 3 BUKOPUCTAHHAM
cTBOpeHoro wabnoHy npoektie Windows  Forms 3 im'am Buay
Mpissuwe KI1P6.

2) [Oopatny dopmy 06’eKT ronoBHOro MeHt Knacy MenuStrip.

3) [Oopatny dopmy 06’€KT KOHTEKCTHOrO MeHto Knacy ContextMenuStrip.

4) [opatny dopmy 06’€KT naHeni iHcTpymeHTiB Knacy ToolStrip.

5) [Oopatn o6’ekt DataGridView gna sigobparkeHHs Tabanui 6a3u gaHux.

6) [doaatu iHWi HeobxiaHi 06’€KTU ANA CTBOPEHHA NPOrpamHoOro iHTepdency
CUCTEMM KepyBaHHA 633010 4aHMX Ta 3aNporpamyBaTh ix poboTy.
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7) CrBOopuTU CTPYKTYpY 6a3mn gaHux popmaty MS Access *.mdb ta Tabauuto B
Hin NparpaMmHMmm 3acobamm.

8) BigobpaxeHHs Tabnuui B[ opraHisyBaTM 3a Aonomorotd 06’ekTy
DataGridView.

9) HanoBHMTK 633y AaHMX 3 BUKOPUCTAHHAM CTBOPEHOrO NPOrPaMHOro MOAYNA.

10) [JoTaTk 40 NPOrpaMm MOXKAUBICTb CTBOPEHHA NPOCTUX 3anuTiB HA BUOBIpPKY
AaHux 3 Tabnuui, B Tomy ymcni Biabip 3anuciB 3a YyMOBOIO Ta BUAANEHHSA
3anuciB 3a YMOBOIO

TeopeTndHi BigomocTi

6.1 TexHonoria ADO.NET

ADO.NET (ActiveX Data Objects .NET) — ue Habip 6ibnioTek, wWo
nocrasnsaerbcs 3 Microsoft .NET Framework i npusHayeHwuit ana B3aemodii 3
pisHMMKM cxoBuwaMmn agaHux 3 .NET-3actocyHkiB. bibnioteku ADO.NET BKAtOYaAlOTb
Knacu gna nNpUeEQHaHHA A0 AXKepena AaHWX, BUKOHAHHA 3anuTiB i 06POOKKM IXHIX
pe3ynbTatiB. Kpim Ttoro, ADO.NET MO)Ha BMKOPWUCTOBYBATM B AKOCTI HAAiMHOrO,
iEpApPXiYHO OPraHi30BaHOrO, BiAOKPEMNEHOTO Kelly AaHUX A8 aBTOHOMHOI poboTu 3
OAHUMU.

ADO.NET 6yna po3pobneHa KomnaHieto Microsoft, pgna BupiweHHA
npobaem, aKi BUHMKaAK npu poboTi 3 ADO Ta nonepeaHiMN TEXHONOTISMU, TAKUMU AK:
Data Access Objects (DAO), Remote Data Objects (RDO). OcHoBHOO
nepesaroto ADO.NET 3acTOCYHKIB € rHyYKiCTb Ta po3BMHYTaA NiaTpumra XML.

ADO.NET Bonoajie 6araTbma nepeBaraMmu NOPIiBHAHO 3 iHWMMW TEXHO/IOTAMM
aoctyny oo gaHunx. OCHOBHI 3 HUX Le:

Miompumka XML - ADO Tako niaTpumye XML, ane He Byae Tak camo ePpeKkTUBHO
06pobnsatn XML-gaHi, Ak ue pobutb ADO.NET, ockinbkm ADO.NET cTtBOptoBaBca 3
BpaxyBaHHAM XML, a ADO - Hi.

lMpocmoma mooughikauii - NPOTAromMm TEPMIiHY CAyXKOU cnuctemm B HeEl MOXKHA
BHOCUTW HE3HAYHi 3MiHM, O4HAK Cpobu NPOBECTM apXiTEKTYPHI 3MiHW TPaNAAKTbLCA
PiaKO, Yepe3 BUHATKOBY CKNAAHICTb 3aBAaHHA. Ha »Kanb, Npu NpUpoaAHOMY PO3BUTKY
noAi Taki 3MiHM iHOA| BUABNAKOTbLCSA HEOOXiAHUMM.

lMpocmoma npozpamysaHHs - KomnoHeHT AaHux ADO.NET B Visual Studio
iHKancynoTb PYHKLIOHANAbHI MOXINBOCTI AOCTYNY A0 A3aHUX Pi3HUMKU cnocobamm,
WO AOoMnomarae po3pobnatv NporpamHi NPOAYKTU 3HAYHO LWBMALWIE | 3 MEHLIOK
KiIbKICTIO MOMMUAOK.

lMpodykmusHicmes - ANa HeniAKNKYEHUX 3aCTOCYHKIB Habopu aaHux ADO.NET
[Al0Tb BUrpall B MPOAYKTUBHOCTI B MOPIBHAHHI 3 HenigKAYeHMMM Habopamu
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3anucis ADO. [Mepepaya HenigkntoyeHoro Habopy 3anuciB MiXK piBHAMM 33
aonomoroto COM - ynakoBKM MOXKe NPU3BECTU A0 BENNKOT BUTPATU 0OUYNCAOBANIBHUX
pecypciB, TOMy WO 3HAYeHHS B HabOpi 3anNnCiB NePeTBOPHOIOTLCA A0 TUNIB AAHMX,
Bigommnx COM. Y ADO.NET TaKe nepeTBOpeHHSA TMNIB AaHMUX He NOTPibHO.

MocmayansHuk 0aHux .NET — ue Habip KnaciB, NpM3HaYeHUX ANA B3AEMOAI 3i
cxoBuLLem gaHux nesHoro Tuny. .NET Framework Bkato4ya€e ABa nocravyanbHUKa -
SQLClient.NET Data ProvideriOLE DB.NET Data Provider. locra4yanbHuK
OLE DB.NET Data Provider go3Bonse B3aEMOAiATH 3 PiSHUMM CXOBULLAMU AAHUX
3a gonomoroto noctadyanbHMka OLE DB. MNocTtayanbHuk SQL Client.NET Data
Provider po3paxoBaHUM BUKNOYHO Ha B3aemogito 3 B[ SQL Server. KoxeH
nocrayanbHuKk gaHux .NET peanisye opHakosi 6asoBi knacu — Connection,
Command, DataAdapter, DataReader, Parameter, Transaction Touwo,
KOHKpEeTHe iM's AKUX 3aNeXUTb Big MNocTavasibHMKa. TaK, y noctavasibHuKa SQL
Client.NET Data Provider € 06'ekt SqlConnection, a y nocrayanbHuka OLE
DB.NET Data Provider — o06'ekt OleDbConnection (tabn. 6.1).

Tabauya 6.1 - NoctavyanbHUKKM gaHux ADO.NET

MocTtayanbHUK MpocrTip imeH KomnoHoBouHMiI4 610K
AaHUX

OLE DB System.Data.OleDb System.Data.dll
Microsoft SQL System.Data.SqlClient System.Data.dll
Server
Microsoft SQL System.Data.SqlServerCe System.Data.SqlServerCe.dll
Server Mobile
ODBC System.Data.0dbc System.Data.dll
Oracle System.Data.OracleClient System.Data.OracleClient.dll

Ona  po3pobHUKIB, AKI nNUwyTb KepoBaHui Koa, ADO.NET Hapae
dYHKUiOHanbHMN Habip, noaibHuit Ao ¢yHKUIOHaNbHOrO Habopy, SKUI HadaloTb
06'ektn pgaHmx ActiveX (ADO) po3pobHMKam Mmoaeneir 06'eKTiB  BNACHMUX
KomnoHeHTiB (COM). Ona poctyny Ao AaHux B goaaTtky .NET mu pekomeHayemo
Bukopuctosysatm ADO.NET, a He ADO. ADO.NET Hapgae Hamnpamiwunii cnocib
poctyny ao aaHux 8 .NET Framework.

6.2 CTBOpeHHA 6a3u pgaHmx MS Access

CtBOopuMO nporpamy, AKa nig Yac cBo€i poboTu cTBoptoe 6a3y gaHux Access,
T0670 dann Tmny *.mdb. Ua 6a3a gaHux byae nopoxHboto, TOOTO BOHa He byae
MiCTUTM }KoaHOi Tabauui. HanoBHIoBaTM 6a3y AaHux TabanUAMM MOXKHA 3roa0M fAK 3
nporpamHoro koay Visual C++, TaK i BMKopuctoBytoun MS Access. B ybomy
npuknaai texHonoria ADO.NET He BUKOPUCTOBYETLCA.
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POBOTA 3 BASAMU AAHUX

3anyctumo Visual Studio i BikHi CTBOpeHHA npoekTy (New Project)
Bubepemo B cepegosuli CLR By3na Visual C++ pgopgatok wabnoHy Windows
Forms. lamo im’a HoBomy npoekTty ba3allaHux. LLob goaaTtn A0 HAWOro NPOEKTY
DLL-6i6niotekn ADO noTpibHO BUKOHATM HACTYMHI Aii.
1) V BikHi Ornagadya piweHb (Solution Explorer) knauaemo muwiero no
imeHi npoekTy ba3a/laHNX ana NOro BUAINEHHA.

2) B nyHKTi meHto MpoekT (Project) subepemo komaHay loaaTn MNOCUNAHHA...
(Add Reference..) (puc. 6.1).

PucyHoK 6.1 — KomaHga lofaTn MOCUJIAHHA... meHio llpoekT

MpoekT

WzMEHNTE LiENEBYHD NNATHOPMY PELLIEHWA

JoBasuTh KNacc...

MacTep knaccos... Ctrl+Shift+X
JoBaswTe pecypc...

[NoBaEnTe HOBEIA 3NEMEHT... Ctrl+5Shift+ 4
foBaEuTh CyLLECTEYHOLLIMA 3MEMEHT... Shift+Alt+A

Hoeei dnnetp

MNokazaTe see dainel

Beirpysure npoekr

I OETOPWTE CKAHWPOBAHWE pELLIEHWA

JoBaeuTe coblnKy... ._

JoBasuTe NogKNHOYEHHYHD ClyHBY...
HazHaunTe aeTosarpy#acmein NpoekTonm
Hacrpoiikn cBoprn...

¥npasnenne naketamun MuGet...
OBHOBWTE NaHENE 3NEMEHTOE NPOEKTA

CeoncCTES

3) Ha sknaaui COM agiyi KnauHemo no nocunaHHo Microsoft ADO Ext. 6.0
for DDL and Security (abo 6inbw paHHo Bepcito Microsoft ADO Ext.
2.8 for DDL and Security), gogaswu TMm cammm Lo 6ibnioTeky B
MOTOYHWI NPOEKT (puc. 6.2).

4) NepeKkoHaTUCA B TOMY, LLLO Ternep iCHY€E NOCMIAHHA Ha Lo 6ibnioTeky, MoXHa y
BikHi BnactuBocTi (Properties). TyT, KnauyHyBwK Ha By3ni MOCUNAHHA

nobaummo rinky ADOX (puc. 6.3). Tenep MM MOXKEMO

MOCUNATUCA Ha Le iM'A B NPOrpaMHOMY Kogi.

(References),
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[JoBasnTe coelky ? et

F Chopkw

» OBsop s Bepcua = oo
' MpoexTi V wctiveX Data Db_!ects. E.I%. L?hrar_-," E.Ig-. Microsoft ADO Ext. 6.0 for DDL
Jata Objects Library 6.0 and Security
> OBLyMe NpoeKTEl \/ f Jata Objects 6.1 Library 6.1
i iveX Data Objects R et 2.8 Lib.. 248
COM V f iveXr Data Objects R set 6.0 Lib... 6.0
\ i 1.0
BuBnnoTekn Tunos Vi ft ADO Ext. 2.8 for DDL and Security 2.8
Mocnegne Microsoft ADO Ext. 6.0 for DDL and Security 6.0
Mic C7 i
\ mation APl Li.. 1.0
ibrary 1.0
6.0 12

8.0

-
2

PucyHok 6.2 —[opaBaHHA 6i6nioTekn Microsoft ADO Ext. 6.0 for DDL and Security

[ani nepexoamMmo y BiKHO KOHCTPYKTOpa GOpMM i ABidi KNauHyBLWK No Gopmi,
notpannfaemo o obpobHuka nogii MyForm_Load, ae BBOAMMO MpPOrpamMHun Kog,
HaBeAEHUN Yy NiICTUHTY HUXKYE.

#pragma endregion
private: System::Void MyForm_Load(System::0bject” sender, System::EventArgs™ e) {
ADOX::Catalog ~ KaTanor = gcnew ADOX::Catalog();
try
{
KaTanor->Create("Provider=Microsoft.Jet." +
"OLEDB.4.0;Data Source=d:\\HoBa_Bj.mdb");
MessageBox::Show("ba3a gaHux d:\\HoBa_ BJ.mdb ycniwHo cTBOpeHa",
"CTBOpeHHss HOBOI B[l MS Access", MessageBoxButtons::0K, MessageBoxIcon::Information);

}
catch (System::Runtime::InteropServices: :COMException ~ CuTyauis)
{
MessageBox: :Show(CuTyauis->Message, "CTBOpeHHA HoBOol BJl MS Access",
MessageBoxButtons: :0K, MessageBoxIcon::Warning);
}
finally
{ Katanor = nullptr; }
I
3
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(OBospesatent pelleHnid =

u-B CcbLkm
u-B |nterop ADCK.6.0
5= mscorlib

m.Drawing
MWindows.Forms

System.Xml

b N BHewwwne 3aBncumocty

4 L] 3aronoceodHble dainbl
[ MyForm.h -
Teamn Explorer... [Mpegcrasned.. CeolcTea
PucyHok 6.3 —Tinka ADOX y By3ni [locunaHHA BikHa Ornsagada piweHb

[Mporpama Npautoe HaCTYMHMM YMHOM: CTBOPHOEMO eK3emnaap Knacy ADOX:
catalog, ogHa 3 iioro ¢pyHKLin Create 3gaTHa ctBoptoBaTh 6a3y JaHUX, AKWO Ha ii
BXi4, NogaTn pAAOK MiAKAOYEHHA. 3ayBaXKMMO, WO B PAAOK MiAKAOYEHHA BXOAMUTb
TAKOXX | NOBHMM WANAX A0 cTBOptoBaHOI bJ]. dyHKLiA Create yknageHa B 610kn try
... catch, aki obpobnaoTb BUHATKOBI cuTyauii. MNicns 3anycKy uUiei nporpamu
OTPUMAEMO MOBIAOM/IEHHSA NPO CTBOPEHHA 6a3u aaHux (puc. 6.4).

CreoperHs Hoeol B M5 Access x

o Baza ganwx dHoea_BJ.mdb yoniwno ctecpena

PucyHoK 6.4 —NoBigomneHHA Npo ycniwHe CTBOPeHHA HOBOI b/,

AKLLO 3anyCTUTK Hal AOAATOK e pas, TO MW OTPMMAEMO NOBIAOMIEHHS NPO
Te, WO TaKa 6a3a gaHux BXKe icHYE (puc. 6.5), ockinbku B HoBa b[.mdb woiiHo
CTBOPEHA.
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CteoperHn Hoeoi B MS Access X

| basza gaHwx ye icHye,

PucyHokK 6.5 —oBigomneHHsa Npo icHyBaHHA B/,

TeKkcT p[aHOro noBiAOMNEHHA TreHepyBaBcA 06pobaOBaYeM BUHATKOBOI
cutyauii Cutyauin->Message. Mu foganm BnacHUi 3aronoBok BikHa "CTBOpeHHA
HOBO1 BJl MS Access", BKa3anu, o B HbOMYy Ma€ byTun anLie KHonka OK, Ta o6panu
TUN BiKHa NoBigomneHHAa Warning.

MessageBox: :Show(Cutyauis->Message, "CTBopeHHAa HoBoi B[l MS Access",
MessageBoxButtons: :0K, MessageBoxIcon: :Warning);

6.3 3anuc cTpykTypu Tabaumui B nopoxHiw 6a3y paHux MS Access.
MporpamHe nipknw4eHHAa po b

Tenep TyT i Aani mu 6yaemo BUKOPUCTOBYBATU TiNbKM HaMCy4YacHiWy
TexHonorito ADO.NET. CtBopmo nporpamy, AKa 3annCye CTPYKTypy Tabauui, Tob6To
«wanky» Tabauui, B icHytouy . Y uih b1 moxke He 6yTn xoaHOi Tabaunui, To6To B
MorKe byt noporkHbot. Abo B B MOXKyTb BXe 6yt Tabawuui, ane Ha3Ba HOBOI
Tabanui NoBUHHA BYTU YHIKanbHOIO.

Mpuknaa nporpamHoi peanisauii

MporpamHe nNigknw4eHHA A0 6a3u AaHMX 3a AOMNOMOrow 06’ eKTy Knacy
OleDbConnection 3 3agaBaHHAM SQL-3anuTy B 06'ekTi knacy
OleDbCommand i BMKOHaHHAM 3anuTy ¢yHkuUiew ExecuteNonQuery().

CtBopumo 6a3y gaHmnx HoBa_BJl.mdb B KopeHeBoMy KaTano3i N0riYHOro gUcKa
D:, BukopuctoBytoum MS Access abo nporpamHUM LWAAXOM, AK Le 6yn10 NnoKasaHo B
nonepeaHboMy Niapo3aini. Hiski Tabauui B 6asi AaHux cTBOptoBaT He byaemo, To6To
Hawa b/J, 6yae nopoxHboto. Tenep 3anyctumo Visual Studiois BikHi CTBOpEHHSA
npoekTa (New Project)snubepemo B cepeaposuii CLR BysnaVisual C++ goaaTok
wabnoHy Windows Forms. MoTtim y 06pobHuk nogaii MyForm _Load 3anuwemo
NPOrpamMHuniA Koa, NPeacTaBJeHUN B IICTUHTY HUMKYE.

#pragma endregion

private: System::Void MyForm_Load(System::0bject” sender, System::EventArgs® e) {
// 3ANUC CTPYKTYPU TABJIMUI y nopoxHw BA:
// CTBOpeHHs npumipHuka o6'ekTa OleDbConnection i3 3a3Ha4YeHHAM pAAKA NiAKNWYEHHS :
OleDbConnection ~ Mipgknw4YeHHs = gcnew OleDbConnection(
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"Provider = Microsoft.Jet.OLEDB.4.0; Data Source = D:\\HoBa_B/J.mdb");

// BiAKpUTTA N1AKNYEHHA:
NiaknwyeHHA->0pen();
// CTBOpeHHA npumipHuka 06'ekTa knacy Command
// I3 3aBpaHHAM SQL-3anuTy:
OleDbCommand ~ KomaHga = gcnew OleDbCommand("CREATE TABLE [BJ TenedoHiB]" +

" ([Homep n/n] counter, [NIB] char(20), " +

" [Homep TenedoHy] char(20))", MipknwyeHHs);
try // BukoHaHHA komaHgu SQL:

{
KomaHza- >ExecuteNonQuery () ;
MessageBox: :Show("CTpykTypa Tabnuui 'BJ TenedoHiB' 3anucaHa B nopoxHw BA",
"CTBOpeHHA CcTpykTypu Tabauui MS Access", MessageBoxButtons::0K,
MessageBoxIcon::Information);
}
catch (Exception ~ CuTyauin)
{
MessageBox: :Show(CuTyauisn->Message, "CTBOpeHHA CTpyKTypu Tabnuui MS Access”,
MessageBoxButtons: :0K, MessageBoxIcon::Warning);
}
Nigknw4veHHa->Close();
}
b
}

B nporpamHuii KOA MW TaKOXK [A04aNW HACTYMHYy AMPEKTMBY Ans 6inblu
KOPOTKOrO 3BEPHEHHA A0 KNaciB 06pobKN AaHuX:

using namespace System::Data::0leDb;

MoTpibHO 3BEepHYTM yBary, LWO onepaTop

OleDbCommand ~ KomaHpa = gcnew OleDbCommand("CREATE TABLE [BL TenedoHiB]" +
" ([Homep n/n] counter, [MIB] char(20), " +
" [Homep TenedoHy] char(20))", MipknwyeHHs);

dopmye SQL-3anuT y cepeamHi NOABIMHUX NANOK Y BUFNALI pAAKa TEKCTY i B HACNIAOK
LbOro, Ha BigMiHY Big 3BUYaiHUX onepatopis C++, AaHUM PALOK HE MOXKHaA A0BiNIbHO
po36bMBaTM HA 4YacTMHU. Po3BUTM onepaTop Ha KifbKa pALKIB MOXHa Auwe 3a
A,0MNOMOrol0 OnepaTopa KOHKamMeHauii +, y3ABLUM KOXKHY YacTUHY pAagKa SQL-3anuty
y NOABINHI nanku, Ak i 6yno 3pobaeHo y onepaTopi BULe. Y BiKHI peaaKkTopy Koay uew
PALOK MOXHa He po3buBaTh i 3anmcatm pasom. Toai SQL-3anuT y noaBiMHMX nankax
MaTUMe BUTNAL

"CREATE TABLE [BA TenedoHiB] ([Homep n/n] counter, [NIB] char(20), [Homep TenepoHy] char(20))"

Lo HabaraTo 3po3ymisiile, HiXK Y NIiICTUHTY NPOrPaMHOro Koay.

AK BMOHO 3 TEKCTy Nporpamu, CNo4YaTKy MM CTBOPIOEMO €K3eMnaap Kaacy
OleDbConnection i3 3asHauyeHHAM pAgKa NiAKNKOYEHHS, Ue A03BOAUTb Ham
KepyBaTM UMM pPAAKOM nporpamHo. [lani CTBOPIOEMO eK3emnaap  Knacy
OleDbCommand i3 3aBgaHHam SQL-3anuty. Y ubomy 3anuti ctBoptoemo (CREATE)
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HoBy Tabauuto 3 im'am BT TenedpoHiB 3 Tpboma nonamu: Homep n/n tuny
NiynnbHuK (counter), NIb i Homep TenepoHy. Im'a Tabauui i imeHa nonis yknaaeHi
B KBaApaTHi AYXKW, OCKiINbKN BOHU MiCTATb Npobinu.

LLLo6 BMKOHATK Lo SQL-KomaHay, BUKAnKaemo meTtog ExecuteNonQuery(),
AKMM yknagemo B 6nokn try ... catch gna ob6pobKku BUHATKOBUX CUTYaLiN. AKLLO
SQL- 3anuT ycniwHO BWKOHABCA, TO OTPMMYEMO NoOBigomneHHA: «CTpyKTypa
Tabnuui 'BL TeneboHiB' 3anmcaHa B NopoxHw BA» (puc. 6.6).

CTeopeHHA cTpykTypw TaBnugi M5 Access x

o Crpykrypa Tatawyi 'BJ Tenedonis’ 3anncana s nopoxdie b

PucyHok 6.6 —NoBigoMneHHA NPo ycnilWHe CTBOPEHHSA CTPYKTYpu Tabanui b,

A AKLWWO, Hanpuknaa, Tabamusa 3 Takum im'am BXKe € B 6a3i gaHMX, TO ynpaBAiHHA
nepenaerbca 610Ky catch (nepexonseHHA BUHATKOBOI cuTyalii), i MM OTPUMYEMO
NOBIAOM/IEHHSA MPO Te, WO TaKa Tabanuya 6asmn gaHux BXxe icHye (puc. 6.7).

CTeopeHHs cTpykTypw TaBnuyi M5 Access *

| Tabawus ‘Bl tenedonie’ Bxe icHye,

QK

PucyHok 6.7 — MoBigoMmneHHA Npo icHyBaHHS Tabanui b,

Taknm 4YMHOM, B AaHiA Nporpami CNoYaTKy OPraHi3oBaHO 3a A0MNOMOrOH
o6’ekty MigkniyeHHA knacy OleDbConnection nigkntoyeHHA Ao B yepes pagok
NiAKAYEHHA | BiAKpUTTA nigkntodeHHa Open (). MoTim 3ailicHIOETbCA 3aBAaHHA SQL-
3anuty B 06'ekTi KoMaHaa knacy OleDbCommand i BUKOHaHHA 3annTy QyHKUiED
ExecuteNonQuery(). AKwWoO 3B'A3yBaHHA AaHMX OpraHi3yBaTy NporpamHo, TO MU
OTPMMAEMO BE/NIMKY THYYKICTb ANA TUX BWUNAAKIB, KOAM, HANpuKNag, Ha cragii
pPO3pobKM HeBigoOMO 3a3ganeriab, Ae (Ha AKomy AMCKy, B sKiM nanui) byae
nepebysatn b/.
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6.4 [lopaBaHHA 3anuciB B Tabauuw 6a3um aaHux MS Access

30BCiM ManeHbKy nporpamy 3 MonepeaHboro  Migposainy MOXKHaA
BUMKOPUCTOBYBATM AN BUKOHAHHA OyAb-AKOro 3anuTy, 3BepHEHOro Ao 6asn gaHux.
Hanpuknaa, moandikyemo BCboro AnLie o4MH pPAA0K NPOrpamHoro Koy nporpamm 3
nonepeaHbOro NpMKNagy AnA A4oAaBaHHA HOBOro 3anucy B Tabnauuto bA. Ana uboro
npu cTBopeHHi eksemnasapa 06'ekta 0leDbCommand 3agamo SQL-3anuT Ha BCTaBKy
(INSERT) HoBOTrO 3anucy B Tabauuto bA.

3ayBaXXnMo, Lo B SQL-3anuTi MM CBiZOMO 3BepHYAnNCA 40 Tabauuj no imeHi [ 64
TenepoHiB |, To6TO 3 Manoi niTepun, xoua BapTo 6yno 6 3 Bennkoi. Cnpasa B TOMY, LLO
B iMmeHax Tabauub Cnig TOYHO BKa3yBaTM PEFICTP CMMBOJY, OCKIZIbKM iX MOLYK
BEAETbCA 3 ypaxyBaHHAM pericTpy (case-sensitive search). OgHak ue He
0608B'A3KOBO NPW HAABHOCTI TibKM OAHIEI TAaBAMLi 3 TAaKMM iM'AM, OCKiNbKM NPU LIbOMY
BMKOPUCTOBYETLCA NOLYK 6€e3 ypaxyBaHHA pericTpy (case-insensitive search).

Bnactusocti Connection o6'ekta Knacy Command cnig AaTyv NOCUMNaHHSA Ha
06'ekT Knacy OleDbConnection:

KomaHaa->Connection = MNipknw4deHHs;

Mpuyomy gna gogasaHHA 3anmcy B Tabaumuto b Take nocMnaHHA 060B'A3KoBE
Ha BiAMiHY Big monepeAHbLOro MpPUKAaAdy, Ae MW CTBOPHOBaAM HoBy Tabauuto B
icCHytouin B/.

MporpamHuin Kog byae BUrnNA4aTH Tak, AK NPeACTaBAEHO B NiCTUHTY HUXKYE.

#pragma endregion
private: System::Void MyForm_Load(System::0bject” sender, System::EventArgs® e) {
// CTBOpeHHs npumipHuka o6'exkta 0leDbConnection
// 13 3a3Ha4YeHHAM pAfKa NiAKANYEHHA:
auto MipgkniwyeHHa = gcnew OleDbConnection(
"Provider = Microsoft.Jet.OLEDB.4.0; Data Source = D:\\HoBa_BJ.mdb");
// BipkpuTTA NiAKAKYEHHA:
Mipknw4deHHs->0pen();
// CTBOpeHHs npumipHuka o6'ekTa OleDbCommand i3 3aBgaHHAM SQL-3anuTy:
auto KomaHpa = gcnew OleDbCommand(
"INSERT INTO [6a TenedoHiB] (" +
"MIb, [Homep TenedoHy]) VALUES ('OkcaHa', '521-61-41')");
// DLna popaBaHHA 3anucy B Tabauuiw Bl us koMaHAa o060B'A3KOBa:
KomaHpa->Connection = Miakaw4YeHHA;
// BWKOHAHHA KomaHau SQL:
KomaHza- >ExecuteNonQuery () ;
MessageBox::Show("B Ta6bnuuw 'BJ TeneboHiB' pgomaHo 3anuc", "[logaBaHHA 3anucie
B Tabauuw", MessageBoxButtons::0K, MessageBoxIcon::Information);
MNiakntoyeHHa->Close();
}
¥

HaliuacTiwe npu BignaroaysaHHi nporpamHoro kogyy Visual Studio C++,
npu poboTi 3 b/l 3'ABNAETLCA HEOBXiAHICTL NepeBiIpPKM POBOTM Nporpammn, HanpUKNaL
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noTpPibHO Aj3HaTucA, Ym cTBOpMAaaca Tabanya B b/, um gogasca 3anuc B Tabanyto b,
4yn npaBuabHO chopmoBaHuit SQL-3anuT. He o60B'A3K0BO 3anyckatu MS Access,
o6 BMKOHaTK SQL-3anmT abo nepeBipUTU NPaBUNBbHICTb MOro CMHTaKcucy. Lle moskHa
3pobutn B cepeposuuw Visual Studio. [na uporo B NyHKTi meHo Bug (View)
Bubupaemo komaHay Ornagad cepsepis (Other Windows Server Explorer)
(kombiHauis knasiw Ctrl + Alt + S). [ani HaTUCKaemo KHONKy MiAKANYUTUCS
Ao 6a3u  pgaHux. Micna yboro B AianoroBomy BikKHI Bubip mxepena paHux
obupaemo nyHKT ®ann 6a3u AaHux Microsoft Access Ta HATUCKAEMO KHOMKY
MpogoBxuTu (puc. 6.8).

BriBop MCTOUHMKE AaHHBIX ? ot
FlcTouHME gaHHBI:
5 0
Microsoft S0OL Server MUEaHne
baza ganHex Cracle WMcnonezyiTe 3ToT BapWaHT 4nA
WeTounuk ganderx Microsoft ODBC nogkaredeHna Kk gainy Gasel gaHHb
Pain Basel gavHb Microsoft Access Microsoft Access yepes nocTaewmka
Mrainn Basel ganner Microsoft SCOL Server aanHen: MET Framework gna OLE DE.
<Apyroes
MocTaBLmE gaHHBD:

Mocraewmk gaHHen MET Framework gr

[/] Beeraa ucnonezoeate 3TOT BEApUaHT MpoaonkuTs OTmeHa

PucyHok 6.8 — BikHO BMbOpY axepena gaHux

fani y BikHi lopaTn nipgkawdeHHa y noni IM’a ¢anny 6a3um AaHux:
BKA3yEMO PO3TallyBaHHA Hawoi 6a3un gaHux (puc. 6.9).

3a goNoMOroto KHonku MNepeBipuTu N1AKANYEHHA MOXHa NPOTecTyBaTH
BipHICTb BMKOHaHMX Ain. AKWo 6a3a gaHux Nigkno4veHa, BUBEAETbCS BianosigHe
nosigomneHHs (puc. 6.10).
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JoBaBnTe NogKIHYEHNE ? 4

BeeauTe gaHHBIE ANA NOAKNMIHEHUA K BEIBPaHHOMY WCTOUHNUKY
AAHHBIX WK HakmMUTE KHoNKy "3mennTe”, ytobel BpiBpaTe gpyrof
MCTOYHME A3HHBEX K (WAK) NOCTABLLME.

HcTouHnk AaHHBRG

|¢laﬁ.r| Basel gaHHen Microsoft Access (OLE DB) | 3meHnTh...

Wra daiina Bazel JaHHBR:
|D:\Hosa_B/Lmdb || o6sop..

Bxog B Basy gaHHBX

ma nonssoeatens: |Admin |

Mapone: | |

[] CoxpannTs napons

JononHuTensHo...

MpoeepuTe NOAKAHIYEHHE oK OTmeHa

PucyHoK 6.9 —BikKHO goaaBaHHA NiAKAOYEHHA

Microseft Visual Studio >

o HFIEIEEFIKE NoAKNHYYEHWA BBINOAHEHS,

PucyHoK 6.10 — NoBiAoOMNEHHA NPO YCMILWHICTb NigKAHOYEHHA

Micna ycniwHoro nigkntoyeHHA 6a3n gaHux y BikHi Ornspgada cepsepis
3'ABUTbCA Hala 6a3a gaHux y rpyni Nigkaw4eHHA faHuX (puc. 6.11).
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OBo3pesaTens CEPBEQOE -
¢ eEa

b = Azure

4 ¥ MogkntoueHna gaHHbX
4 | Hosa_B/.mdb

4 W TaBnuuw
4 R Bftenedotis
H Homep n/n
B ris
H Homep Tenedony
Ml Mpeacrasnernn
B XpaHumele npouesypel
b Bl TyHKLMK
4 = Cepeepel

PucyHok 6.11 —0Ornagay cepsepiB 3 niakatoyeHoto 6a3or gaHUx

Hapani, KNauHyBWM NPaBOK KHOMKOK Ha iMeHi Hawoi 6a3u gaHuX y BiKHi
Ornapada cepBepiB, MM MOMKEMO BUKINKATU KOHTEKTCHE MEHIO, B AKOMY € MYHKT
ANA CTBOPEHHA HOBOTO 3anuTy (puc. 6.12).

OBospesaTens cepeepos

¥ T 3 =
EES I

B Tabanue ¢, O6Hosuts

Ml lNpeacrasnenns XX ¥aanwte
B XpaHumele NpoUesypel

MEMEHNTE NogKNHIYEHNE. .,
B TyHeumm

3a KpbITh NOAKNHYEHNE

= Cepeephbl

Hoewii zanpoc

|_|§F| ENMMEHDEATE

CeoWcTea Alt+BBO

PucyHok 6.12 —Bubip nyHKkTy HoBMI 3anuT yBikKHI Ornspada cepBepis

Micnhsa uboro BiAKPUETLCA Aianorose BiKHO logaTn TabAMLI0 B AKOMY MOKHa
obupatn Tabauui ana GopmyBaHHA 3anNUTy Y BiKHI 3anuTiB. Y BiKHI 3anuTiB mMu
MoXemo 3agasati SQL-3anuT, a NOTiM, HanNpuKAa4, KNauauu NpaBoK KHOMKOLO
MULi, abo nepeBipATUM MOro cMHTaKkcuc, abo BukoHysaTtu (Ctrl+R) (puc. 6.13).
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3anpocl: 3anpoc(D:\Heea_Bl.mdb) & X

EH B renedonis J
|:| * (Bce cTonBubl)

[ THom ep n/n

Nie 2l = JoBaeute rpynnupoexy
[l Homep Tenediony KzpeHnTs THN

POBOTA 3 BASAMU AAHUX

BeinonHuwte kog SOL Ctrl+R

JobBasute TaBanuy...

JoBasnTe HOBYIO NpOV3EOAHYH TABAMLY
Obnacte

OYNCTHTE pESYNLTATEI

CeoWcTEa Alt+BBO/[],

Croniey, Mecegae.,,  TaGnuwua Beigog  Twn coprvpo.. MNopagok cop..  @unetp
, e — o sospacra. 1 ......................................... |
(m]
(m]
(m]
(m]
(m]
SELECT  TIE
FROM [BJ] TenedroHie]
ORDER BY NIB

PucyHoK 6.13 — ®parmeHT BiKHa 3aMUT 3 KOHTEKCTHUM MEHIO

6.5 3unTyBaHHA BCix 3anuciB 3 Tabauui 6a3m faHUMX 3a [OMNOMOI O
06’ ekTiB KknaciB Command, DataReader Ta enemeHTy KepyBaHHSA
DataGridView

B HacTynHOMy npuKnagi po3rnaHemo Te, Ik MO)KHA BMBEeCTU Tabauuto 6asu
JAHUX B enemeHT ynpasniHHa DataGridView (ciTka gaHux, To6TO Tabanua aaHux) 3
BUKOPUCTaHHAM 06’eKTiB Knacie Command ta DataReader.

Mpuknag nporpamHoi peanisauiil

BuBeneHHA icHyw4ol Tabauui b B 06’ ekT knacy DataGridView 3a
pornomorow 06’ekTiB knacie Command Ta DataReader.

OnAa BUpilleHHs LUi€i 3a4ayn CTBOPUMO HOBWMI A04ATOK 33 A0MNOMOroOH
wabnoHy Windows Forms 3 cepeposuwa CLR Bysna Visual C++. 3 MaHeni
enemeHTiB (Toolbox) pogamo no dopmu enemeHT ynpasniHHA DataGridView Ta
po3TArHemo Ha Bcto dopmy 3a gonomoroto Bnactueocti Dock->Fill. Micna uboro
3aMnLWEeMOo HACTYMHUIM NPorpamHuii Kog Ao obpobHmKa nogii MyForm_Load ¢opmu.

#pragma endregion
private: System::Void MyForm_Load(System::0bject” sender, System::EventArgs” e) {
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// CtBopwemMo 06'ekT OleDbConnection i nepepaemo oMy pAAOK MiAKAWYEHHSA:
auto MipkniwyeHHA = gcnew OleDb::0leDbConnection("Data Source = " +
"D:\\HoBa_bJ.mdb; User ID = Admin; Provider = Microsoft.Jet.OLEDB.4.0;");
MipknwyeHHs->0pen();
// CTtBoOpwemMo 06'ekT OleDbCommand, nepepaw4u iomy SQL -komaHAay
auto KomaHpa = gcnew OleDb::0leDbCommand(“Select * From [BJ Tenedonis]",
Nigknw4eHHs) ;
// BukoHyemo SQL-KomaHay
auto Yutay = KomaHga->ExecuteReader();
auto Tabauus = gcnew DataTable();
// 3anoBHeHHAa "wanku" Tabauui
Tabnuua->Columns->Add(YvuTay->GetName(0));
Tabnuua->Columns->Add(YvuTay->GetName(1));
Tabnuua->Columns->Add(YmuTay->GetName(2));
while (YuTay->Read() == true)
// 3anoBHeHHs KAiTuH (komipok) Tabauui
Tabnuua->Rows->Add (YuTayu->GetValue(0),
UnTtau->GetValue(l), Yutau->GetValue(2));
// TyT Tpu nonAa: O, 1 i 2
Yutay->Close();
Niaxknw4veHHA->Close();
dataGridViewl->DataSource = Tabnuus;

BMKOHAHHA p[daHOI nporpamuM Ma€ Ha VYyBa3i, WO icHye 6a3a paHux
D:\Hoea_ BJ.mdb, B akKiit € Tabanuya bl TenedoHiB Ta B Hili € HE MEHLUE HiXK TpK
nons. Mpwn BUKOHAHHI UMX yMOB, 3anmcu Tabaumui 6a3m gaHux Bigobpas3saTbca B 06’ eKTi
dataGridViewl ¢popmu nicna 3anycky 4oaaTKy Ha BUKOHAHHA.

Micha BWKOHaAHHA SQL-komaHawm cTBOpOoEMO 06'ekt Tabauusa Knacy
DataTable, skuin B KiHUi nporpamHoro Koay 3agaemo Ak axkepeno (DataSource)
AnA citkm aaHux dataGridViewl. 3anoBHIOEMO «LWwanky» Tabauui, To6To Hassu
KONIOHOK, meTogom Add.

Oani B uukni While 3anoBHeEMo enemeHTn Tabauui. PparmeHT poboTU
nporpamu nokasaHum Ha puc. 6.14.

gzl MyForm — O *
Homep n/n nie Homep
P TEnegoHy

1 Mukonaeqkce MM | 091-358-25-69
2 Craxoewy 0.1 093-855-35-47
3 Mamania 0.1, [D6E-596-36-52
4 Kpasuenwo O.M. | 050-365-58-72

PucyHok 6.14 —Mpuknaa, poboTn Nporpamu 3 BifobpaxkeHHA Tabauui AaHnx

Y uin Tabnmui Mn moXKemo BMOPSAKYBATU 3anMCKM MO KOXKHIM i3 KONOHOK,
KNaualuyM MMULLIED Ha HasBax BiANOBIAHMX KOJMIOHOK. YM moXemo peparysatu
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(3miHtOBaTM) BMICT KOMIpOK, ane B 6a3y AaHMX Li 3MiHW He NOTPanaATb (36epeeHHnA
He BiabyaeTtbca).

OaHa 3 KAK4OBMX nepeBar BUKOpPUCTaHHA o06'ekta DataReader - ue ioro
WBMAKOAIA Ta BUKOPWUCTAHHA HEBENMKOI KiNbKOCTi onepaTuMBHOI nam'aTi. OgHak
3aCTOCYBAHHA LUMKJ/IYHOIO 34NTyBaHHA AAaHMUX 3BOAUTD Lii NepeBaru HaHiBeub.

6.6 3uyuTyBaHHA AaHux 3 B[] B ciTky AaHux DataGridView 3
BUMKOPUCTaAHHAM 06° ekTiB knacie Command, Adapter Ta DataSet

Po3rnaHeMo npuKnag 4ymtaHHA Tabauui 3a gonomoroto o6'ekta Adapter 3
6a3u AaHUX WNAXom BMO6oOpyY NOTPIOHUX AaHUX | nepenadi ix 06'ekty DataSet. Ayxe
3py4HO npounTatM Tabauuto, 3anmcaHy B DataSet, BuKopuctoBytounm enemeHT
ynpasniHHA DataGridView (ciTka gaHux, To6TO Tabanua AaHMX), BKa3aBLUM B AKOCTI
axepena gaHux gna citkm DataGridView o6'ekT knacy DataSet.

Mpuknag nporpamHoi peanisauiil

BuBegeHHA icHyw4ol Tabnuui B B 06’ ekT knacy DataGridView 3a
pornomorow 06’ekTiB knacie Command, Adapter Ta DataSet.

CTBOPUMO HOBUIA AOAATOK 3 WabnoHy Windows Forms cepegosuuwa CLR
By3na Visual C++. 3 NMaHeni enemeHTiB (Toolbox) nepetarHemo Ao dopmm
enemeHT ynpasniHHa DataGridView Ta 3anoBHUMO HUM BClo GOpPMY 33 AONOMOroH
BnactmsocTi Dock->Fill. Micna uboro 3anuwemo HaCTYMHUMA NPOrPaMHUIA KoZ A0
0bpobHumKa nogji MyForm _Load ¢opmu.

#pragma endregion
private: System::Void MyForm_Load(System::0bject” sender, System::EventArgs® e) {

this->Text = "YuTaHHA Tabauuyi 3 BA:";
auto MipgkniwyeHHs = gcnew 0leDb::0leDbConnection(

"Data Source = D:\\HoBa_bj.mdb; User ID =" +

" Admin; Provider = Microsoft.Jet.OLEDB.4.0;");
Migknw4deHHs->0pen();
auto KomaHpa = gcnew OleDb::0leDbCommand (

"Select * From [B[ TenepoHie]", MipknwyeHHS);
// Bubupaemo 3 Tabnauui Tinbku Ti 3anucu, none MIb AKuUx
// noYMHAeTbCA Ha 6ykBy "M":
// Auto KomaHpa =
// gcnew OleDb::0leDbCommand("SELECT * FROM " +
// "[BA TenedoHiB] WHERE (MNIb LIKE 'm%')", MNiaknwyeHHSA);
// CTBOpweMO 06'ekT knacy Adapter i BukOHyemo SQL-3anuT
auto Apantep = gcnew OleDb::0leDbDataAdapter (KomaHgpa);
// CTBOpweMo 06'ekT knacy DataSet
auto HabipflaHux = gcnew DataSet();
// 3anoBHwWeMo DataSet pe3ysnbTatom SQL-3anuTty
ApanTtep->Fill(HabipflaHux, "B TenedoHiB");
// BmicT DataSet y Burnagi paaka XML Ans HanaropXeHHA:
auto PspokXML = HabipflaHux->GetXml();
// BKa3yemo pxepeno AaHUX ANA CiTKM JaHuX:
dataGridViewl->DataSource = HabipllaHux;
// Bkazyemo im's Tabnuui B Habopi amaHux:
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dataGridViewl->DataMember = "BJ TenedoHiB";
MigknoyeHHa->Close();
}
}s

AK BMAHO 3 TEKCTy Mporpamu, crno4vaTky Mu cTBOpUAM OO6'eKT Knacy
OleDbConnection, nepeaatoun pagoKk nigknwouyeHHs. MoTim, cTtBoptotoun 06'eKT
knacy OleDbCommand, 3apaemo SQL-komaHay Bubopy Bcix 3anuciB 3 Tabauui bl
TenebpoHiB. TyT MM MoxKemo nocTaBuTM Oyab-AKy SQL-komaHagy. Y KomeHTapi
HaBeAeHOo NPUKAaa Takoi KomaHaM, sika micTuTb SELECT i LIKE, B AKi NpOMNOHYETbLCA
BMbpaTn 3 Tabanui b, TenedpoHiB TiNbKM 3anmcK, B AKMX nose MIBb nounHaeTbca Ha
«M». Onepatop LIKE BuKOpuCTOBYETbCA ANA nowyky 3a wabnoHom (pattern
matching) pa3om 3 cumeosnamu yHigepcanbHOi MIOCMAaHOBKU (MeTacMmBon)
«3ipoyKka» (*) i «3HaK nuTaHHA» (?). PAagok WwabnoHy yKnaaeHwuii B anocTpoom.
3ayBa*KMMO TaKOX, WO BinbLwicTb 6a3 AaHUX BUKOPUCTOBYE CUMBOA % 3aMiCTb 3HAYKa
* B LIKE-BMpa3zax.

[ani npn ctBopeHHi o6'ekta Knacy OleDbDataAdapter BukoHyemo SQL-
KomaHay i npu BMKOHaHHI MmeTogy Fill 3anoBHiemo 06'ekt Knacy DataSet
Tabnuuero, oTpumaHoto B pesynbTaTi SQL-3anuty. MOTIM BKa3yeEMO fK AXKepeno
AaHnX ana citkm gaHux dataGridViewl o6'ekT knacy DataSet. Lboro BuaBnsetbea
AOCTaTHIM ANA BUBeAEHHA Ha eKpaH pe3yabTtaTie SQL-3anunTy puc. 6.15.

Tak camo sK i npy BUKOpUCTaHHI 06'ekTa Knacy DataReader B nonepegHbomy
NPUKNaLi, B OTPMMAHIM TabaMLi MM MOXKEMO COpPTYBaTM 3aMMCKM 3@ KOMKHOK 3
KONOHOK. Moxemo peaaryBaT (3miHIOBATK) BMICT KOMIpOK, ane B 6asy gaHux ui
3MiHW He NoTpannaTb (36epekeHHA He BiabyaeTbes).

3ayBaXMmo, WO TYyT 3a AONOMOIOK Bi3yasibHOrO MPOEKTYBAaHHA BUKOHAHO
TiIbKU nepeTaryBaHHA B ¢opmy CiTkM paHux DataGridView, iHwe 3pobneHo
NpPorpamHo, Wwo 3abe3sneyye GinblUy FHYYKICTb NPOrpPamm.

o5 Yurtamna Tabnuyi 3 B — O x

Haomep
Homep n/n nie TeneqoHy

v I ionachko M.... |091-358-2569

Cracoswy O 1. 053-855-35-47

2

3 Famanis 0.0, 066-596-36-52
4 Kpasuenwo .M. | 050-365-58-72
5 MNareo H.M. 067-147-85-35
6 3mapenko BI. .. |093-574-3658
7 Kopone H.M. 097-325-94-76
8 Opwrano K. 091-456-78-95

PucyHok 6.15 — Mpuknag poboTn nporpamm 3 BigobpakeHHA Tabaunui gaHnx
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6.7 OHOBNEeHHA 3anuciB B Tabauui 6a3um aaHumx MS Access

OAHiED 3 OCHOBHMX YOTUPLOX A Haga AaHumu B B (Select, Insert,
UpdateiDelete) e mogudikauis (Update, oHoBneHHA) gaHUX. CTBOPUMO ManeHbKy
nporpamy ona OHOBNAEHHA 3anuciB B Tabauui 6a3n gaHux, ane 3 BE/IMKOK 3PYUHICTIO
(rHy4KicTIO) ynpaBAiHHA NpOrpamHUM KOA0M.

Bke 3ragaHa B JaHOMy nNpuKaagi nporpama Mmae Gopmy, CiTKY JAaHMX
DataGridView, B AKy 3 6a3M AaHUX 34MTYETbCA TabaMuA NPU HATUCKAHHI KHOMKMK
YntaTtn 3 BJl. KopuctyBay mae MOXKAUBICTb peda2ysamu [aHi B Lin Tabauui, nicna
4yoro, MpPM HATUCKaHHI KHOMKM 36epertm B B[, paHi B 6a3i gaHux 6yayTtb
MOOUQiKoB8aHI, TOBTO 3aMiHEHI HOBUMM.

Mpuknag nporpamHoi peanisauii

Moaudpikauia 3anucis BA.

Ona ujei 3agaun CTBOPUMO HOBMIM AoaaTok 3 wabnoHy Windows Forms
cepeposuuwa CLR By3na Visual C++. 3 MNaHeni enemeHTiB (Toolbox) aoaamo
Ao dopmun enemeHT Panel, B AsKMIM nomicTMmo ABa enemeHTM KHONOK Button. Takox
nepetArHemo 4o ¢opmu Wwe oanH enemeHT Panel Ta noOMicTUMO B HbOro enemeHT
ynpasniHHA DataGridView. Micha upboro 3anniiemo HacTYNHUIN NPOrPamMHUIA Koa,.

#pragma endregion
// Tporpama oHoBswe 3anucu (Update) B Tabnuui 6asu paHux MS Access

// Oronowyemo ui 3miHHi no3a Bcima npouepyp, wob
// BoHu 6ynm BuaHi 3 6yab-AKOI 3 npoueayp:
DataSet ~ HabipfaHux;

OleDb: :0leDbDataAdapter ~ ApanTep;

OleDb: :0leDbConnection A MipKAKWYEHHS;

OleDb: :0leDbCommand ~ KomaHgpa;

private: System::Void MyForm_Load(System::0bject” sender, System::EventArgs® e) {

this->panell->Height = this->buttonl->Height*2;
this->button2->Dock = System::Windows: :Forms::DockStyle: :Bottom;
this->buttonl->Dock = System::Windows: :Forms::DockStyle: :Bottom;
this->panell->Dock = System::Windows::Forms::DockStyle::Bottom;
this->panel2->Dock = System: :Windows::Forms: :DockStyle::Fill;
this->dataGridViewl->Dock = System::Windows: :Forms::DockStyle::Fill;
this->Text = "PeparyBaHnHA BA";
HabipaHux = gcnew DataSet();
NigknwveHHs = gcnew OleDb: :

OleDbConnection("Data Source=D:\\HoBa_BA.mdb; User ID=" +

"Admin; Provider=Microsoft.Jet.OLEDB.4.0;");

KomaHga = gcnew OleDb::0leDbCommand();
buttonl->Text = "Yutatu 3 BA"; buttonl->TabIndex = 0;
button2->Text = "36epertu B BA";

}

private: System::Void buttonl_Click(System::0bject” sender, System::EventArgs® e) {
// YuTaTtun 3 BA:
if (Nipknw4yeHHA->State ==
ConnectionState: :Closed) MipgknwyeHHs->0pen();
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ApanTtep = gcnew OleDb::0leDbDataAdapter(

"Select * From [B[ TenepoHiB]", MipknwyeHHS) ;
// 3anoBHweMo DataSet pesynbTaTtom SQL-3anuTty
Apantep->Fill(HabipfaHux, "Bl TenedoHiB");
// BmicT DataSet y Burnspi pagka XML pns Bipnapgku:
String ~ PapokXML = HabipfaHux->GetXml();
// BkazsaTu Axepeno faHuX AN CiTKU [aHuUX:
dataGridViewl->DataSource = HabipfllaHux;
// Bkasyemo im'a Tabauui B Habopi maHux:
dataGridViewl->DataMember = "B/l TenepoHiB";
Niaknw4veHHa->Close();

}

private: System::Void button2_Click(System::0bject” sender, System::EventArgs”® e) {
// 36epertu B 6a3i paHux
KomaHga->CommandText = "UPDATE [B[ TenepoHiB] SET [Homep TenepoHy] =?," +
" MIBb =? WHERE ([Homep n/n] =?)";
// Im'a, Tun i pQoOBXMHa MapameTpa
KomaHga->Parameters->Add("Homep Tenegony",
OleDb: :0leDbType: :VarWChar, 50, "Homep TenedpoHy");
KomaHpa- >Parameters->Add (
"MIB", OleDb::0leDbType: :VarWChar, 50, "NIB");
KomaHpa->Parameters->Add
(gcnew OleDb::0leDbParameter("Original_Homep_n_n",
OleDb: :0leDbType: :Integer, @, System::Data::ParameterDirection::
Input, false, (Byte)o, (Byte)o®, "Homep n/n",
System::Data::DataRowVersion::0riginal, nullptr));
ApanTtep->UpdateCommand = KomaHaa;
KomaHpa->Connection = Migkaw4eHHA;
try
{// Update noBepTa€ kinbkicTb 3MiHeHuX pAAKiB
int kol = ApanTtep->Update(HabipflaHux, "B TenedoHiB");
MessageBox: :Show("OHoBneHo " + kol + " 3anuciB", "OHoBAeHHA Tabauui",
MessageBoxButtons::0K, MessageBoxIcon::Information);

}
catch (Exception ~ CuTyauin)
{
MessageBox::Show(CuTyauin->Message, "OHoBaeHHA Tabauui',
MessageBoxButtons: :0K, MessageBoxIcon: :Error);
}
}
3
}

AK BMAHO 3 KOAY, MM MAEMO TpU Npoueaypy 0b6pobKu Noain: 3aBaHTaXKEHHA
dopmn MyForm_Load, kKnauaHHA Ha KHonui YmTatn 3 BA buttonl Click i
KnauaHHA Ha KHonui 36epertu B Bl button2 Click. Wo6 06'ektn Knacis
DataSet, DataAdapter, Connection i Command 6yno BMAHO B UMX TPbOX
npoueaypax, OrosIoWY€EMO Lii 06'eKTU 30BHILHIMKN BCepeamHi Knacy MyForm.

Mpn nporpamyBaHHA YMTaHHA 3 6a3n AaHMX cno4vaTKy 3a gonomoroto SQL-
3anuTy Mun BM6panm BCi 3anuck 3 Tabauui (Select * From [BL TenedoHiB])iza
ponomoroto 06'ekta Knacy Adapter nomictmam B Habip aaHmx DataSet. A notim
BKasann o06'ekT knacy DataSet sak pgxepeno (DataSource) ana citkm paHux
dataGridViewl. ®parmeHT poboTHM nporpamu nicns 4YMTaHHA 3 6asn AaHuUX
npeacTaBAeHUM Ha puc. 6.16.
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o Pegaryeannn B — O 4
Horep ~
Hormep nin Nie TenedoHy
1 Muwonaenio M. | 091-358-25-69
2 Craoewmy O 1. (53-855-35-47
3 [amania 0.0, [66-596-36-52
4 Mapuetko O.M. .. [050-3659-58-72
5 Naneo H.N. DE7-147-85-35
» |6 093.574-36-58
7 Kopane H.M. 057-325-54-76
] Opvrano LK. (51-456-78-55 o
I 3bepermi e bl |
Yutam s B

PucyHok 6.16 — Mpuknag poboTn Nnporpamm peaaryBaHHA Tabauui gaHmx

Ona Hac byae npeacrtaBnATM iHTepec nporpamyBaHHA moaudikauii 3anucis
6a3u aaHux. La moxnmBicTb peanisyeTbca Npu o6pobui noaii «KnauaHHA MULLEIO Ha
KHonui 36epertn B bBl». Tyt Bractueocti CommandText nNpUCBOEHO 3HAYEHHS
TekcTy SQL-3anuTy. B AKOCTI 3aMiHHMKIB nNapameTpiB BUKOPUCTOBYIOTbCA 3HAKMU
nuTaHHA. B gaHomy SQL-3anuTi maloTb MicLe TpM 3HaKM NUTaHHA. Im BignosigatoTb
TPW NapameTpa, AKi NOBMHHI BKA3yBaTMCA CyBOPO B MOPALKY NPOXOAKEHHA 3HAKIB
nuTaHHA. LIi napameTpu 3agaemo 3 BUKopuUcTaHHAM meToay Parameters->Add. Tyt
BKa3yemo im'a nons (Hanpuknag, Homep TenepoHy), TMn, [OBXKMHY MapameTpa i
3HaYeHHA 3a 3aMOBYYBAHHAM. 3ayBa*KMMO, WO TpeTin napametrp (Homep n/n)
33[Q€TbCA AK HOBWMW, OCKiINbKM BiH HE MOBWMHEH NigNAraTM peparyBaHHO 3 GOKy
KopucTyBaya, a Oyae BCTaHOBAOBATMCA aBTOMATMYHO, HeE3aNeXHOo Big Ain
KopucTyBaya.

[ani B 6noui try ... catch sukankaemo 6esnocepegHbo metos Update,
AKMIM noBepTaEe KinbKictb (kol) oHoBnAeHWX 3anuciB. Y pa3i HEBAANOrO OHOBNEHHA
0bpobnaeTbcA BUHATKOBA cuTyauia Exception: o6'ekt Exception 3abesneuye
BiANOBIAHE NOBIAOMIEHHA NPO NOMWUJIKY.

6.8 BupganeHHA 3anuciB 3 Tabnumui 6a3u faHMX 3 BUKOPUCTAHHAM
SQL-3anuty i 06'ekTta knacy Command

MoOKHa TakoX BWAANATM 3anucn (psaku 3 Tabauui BA), dopmyroum B
nporpamHoOMy Koai BignosigHui SQL-3anuT, AKWIA nepepaetbcs B 00'€EKT Knacy
Command. Came 06'ekt Command 3abe3neuye npus'asky SQL-Bupasy A0 3'€egHaHHSA 3
6a30t0 AaHMX. Hanuwemo HannNpoCTilWnK NPUKAaA TaKoi Nporpamu.

Ona BupilleHHA NOCTaBAeHOl 3a4ayvi AO0CTaTHbO HACTYMHOro MNPOrpamHoOro

Koay.

private: System::Void button3_Click(System::0bject” sender, System::EventArgs® e) {
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// CtBopwemo 06'ekT Connection i mepepsaemo oMy pAAOK NiAKJAWYEHHA
// Papok nipgknwyeHHsa:
auto NipgknwdveHHs = gcnew Data::0leDb::0lebDbConnection(
"Data Source = D:\\HoBa_bA.mdb; User ID = Admin;" +
" Provider = Microsoft.Jet.OLEDB.4.0;");

Nipknw4veHHa->0pen();
// CTBOpwEMO 06'ekT knacy Command, nepepaw4du omy SQL-KomaHay
auto KomaHga = gcnew Data::0leDb::0leDbCommand(

"Delete * From [BL TeneboHiB] Where MNIB Like 'Ma%'", Miaxkaw4eHHA);
// BUKOHaHHA KomaHau SQL
int i = KomaHaa->ExecuteNonQuery();
// 1 - KinbkicTb BuganeHux 3anucis
if (i> @) MessageBox::Show(

"BunyyeHo " + i.ToString() +

NIB ¢parmeHT 'Ma*'",

"BuganeHHs 3anuciB", MessageBoxButtons::0K, MessageBoxIcon::Information);
if (i == @) MessageBox: :Show(

"3anuc, wo mictute B noni MIB ¢parmeHT ‘Ma*', He 3HangeHo",

"BuganeHHsa 3anucis", MessageBoxButtons::0K, MessageBoxIcon::Information);
NigknwyeHHAa->Close(); }

3anuciB, Aki micTATb B noni

B gaHOMY BMMaZKy MU CKOPUCTA/IMCb NPOrpamoto 3 NoNepeaHboro NpUKaaay,
B AKYy Aonanu o6’ekt button3 i nporpamHuit Koa pos3micTunm y o6pobHUKy noaii —
KnauaHHA Ha KHonui button3 Click. KHonka button3 6yna po3miuieHa BcepeanHi
06’ekTy panell Ta BMpPIiBHAHA 33 HMKHIM KPAEM, a TAKOXK ii BracTMBocTi Text mu
NPUCBOINM 3HauyeHHA "Buganntn 3anucu". B pesynbTaTi BikHO nporpamu Habyno
Burnaay (puc. 6.17).

TyT npu cTBOpeHHi 06'ekta Knacy OleDbCommand 3apgaHuin SQL-3anuT Ha
BuaaneHHsa (Delete) Bcix 3anucis, wo mictute B noni NMIb pparmeHT Tekcty Ma*,
npUYyomMy Mani Ta BeNUKI NiTepu € piBHO3HaYHMMK, TOOTO ByayTb BUAANEHI 3anucy,
o mictatb Ma*, ma*, MA* Ta iHWi KOMBiHaL,i. TaKMM YMHOM, MOLLYK 3aNuCiB BeAeTbCsA
6e3 ypaxyBaHHs perictpy (case-insensitive search).

! Peaarysanna B/l — | e

Haomep ~
Homep nn nie TenedoHy

Mwkonaenko M.... | 091-358-25-69
Craxosmy O.17. 093-853-35-47
Famania 0.1, 066-596-36-52
Mapuenko O.M. ... | 050-369-58-72
MNaneo H.M. 067-147-85-35
Jaxapuyr BT 093-574-36-58
Kopones H.M. 097-325-94-76

-
=.|mm.l::-wMI

Bupamama zanmcm
J6eperm s Bl
| Yura = BIO I
PucyHok 6.17 — NMpuknag poboTn nporpamm peaaryBaHHA TabauLi AaHUX 3 BUAANEHHSM 3anucCiB
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3ayBaXKMMO, WO TyT ANA BUMKOHAHHA KomaHau SQL BMKOpWUCTaHUI MeToA
ExecuteNonQuery (). BiH noBepTae B 3MiHHY 1 Ki/NbKiCcTb BMAaneHux 3anucis (puc.
6.18).

BuaaneHHa 3anucie *

o Bunydeno 1 3anucie, aki mictate B noni MNIE dparment 'Ma™

PucyHoK 6.18 — NoBiaomneHHA Npo BUAANEHHA 3anuciB 3 Tabauu,i
AKWo 1 = O, 3HauYUTb, 3aMnCiB 3 TAaKUM KOHTEKCTOM, He 3HalAeHo, i XoaeH
3anuc He o4yunLleHo.

B nictuHry 6.1 HaBeAeHMM Kog Nporpamu, fika A03BONAE MNepernagatw,
peaaryBaTu Ta BUAANATU 3anucK 3 Tabauui 6asm gaHux.
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KOHTpONbHL NUTaHHA

1) UWlo Take TexHonoria ADO.NET?

2) Haseaitb nepesaru TexHonorii ADO.NET?

3) LWo Ttake noctayanbHUK aaHmx .NET Framework? Aki noctayanbHuUKK
paHux skatoyae .NET Framework?

4) Ak popatv oo npoekty DLL-6i6niotekn ADO?

5) fAK nporpamHo cTBOpUTK HOBY 6a3y aaHux MS Access *.mdb?

6) AK 3anucatu CTPYKTypy HOBOI Tabauui B 6a3y gaHmux MS Access 3a
aonomoroto TexHonorii ADO.NET?

7) Ak chopmyBaTtm SQL-3anmT 3a 4ONOMOTOLO €K3eMNAApY Kaacy
OleDbCommand?

8) [na4oro BUKOPUCTOBYETbCA eksemnnap knacy OleDbConnection?

9) [nAuyoro BuKopuctoByeTbca metog ExecuteNonQuery()?

10) Ak popaTt 3anucu Ao Tabauui 6asmn gaHuUx?

11) AK nepeBipMTM BUKOHAHHA NiAKNHOYEHHA A0 6a3M AaHUX B PEXKUMMU
NPOEKTYyBaHHA?

12) AK cTBOPUTM HOBMI 3aNuT 3a gonomoroto Ornagada cepsepip?

13) Ak BuBectn Tabnumuto Bl B 06’eKT Knacy DataGridView 3a gonomoroto
o6’ekTiB knacieB Command ta DataReader?

14) Ak BuBectn Tabaumuto B B 06’ekT Knacy DataGridView 3a gonomoroto
06’ekTiB knacie Command, Adapter ta DataSet?

15) AK opraHi3yBaTV peaaryBaHHA 3anucis B Tabauui 6a3um gaHux?

16) Ak Buaganuth 3anucu 3 Tabauui 6asm gaHux 3a gonomoroto SQL-3anuty?
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MporpamHun Kop
NicTtunr 6.1

// NMporpama nepernsay, pefaryBaHHA Ta BUAANEHHA 3anuciB 3 Tabauui B
#pragma once
namespace WindowsForms {

using namespace System;

using namespace System::ComponentModel;
using namespace System::Collections;
using namespace System::Windows: :Forms;
using namespace System::Data;

using namespace System::Drawing;

using namespace System::Data::0leDb;

/17
/// CBomaka ana MyForm
7y
public ref class MyForm : public System::Windows::Forms::Form
{
public:
MyForm(void)
4
InitializeComponent();
//
//TODO: pobaBbTe KOJ KOHCTpPYyKTOpa
1y
i
protected:
/1]
/// OcBo6oANTb BCE MCMONb3yeMble pecypchl.
/17
~MyForm()
{
if (components)
{
delete components;
}
7

private: System::Windows::Forms::Panel”® panell;

private: System::Windows::Forms::Button”® button2;

private: System::Windows::Forms::Button® buttonil;

private: System::Windows::Forms::Panel”® panel2;

private: System::Windows::Forms::DataGridView” dataGridViewl;
private: System::Windows::Forms::Button® button3;

protected:

private:

/17

/// 06s3aTenbHasA nepemMeHHasa KOHCTpPyKTopa.
11/

System: :ComponentModel: :Container ~components;

#pragma region Windows Form Designer generated code

M
/// Tpebyembii MeTonh ANA MNOAAEPXKU KOHCTPYKTOpa — He WU3MeHAlTe
/// copepxumoe 3TOro MeToa C MOMOWbI peJakTopa Koja.
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v
void InitializeComponent(void)
{
this->panell = (gcnew System::Windows: :Forms::Panel());
this->button2 = (gcnew System::Windows::Forms: :Button());
this->buttonl = (gcnew System::Windows::Forms: :Button());
this->panel2 = (gcnew System::Windows: :Forms::Panel());
this->dataGridvViewl = (gcnew System::Windows::Forms::DataGridView());
this->button3 = (gcnew System::Windows::Forms: :Button());
this->panell->SuspendLayout();
this->panel2->SuspendLayout();
(cli::safe_cast<System::ComponentModel::ISupportIinitialize”>(this-
>dataGridViewl))->BeginInit();
this->SuspendLayout();
//
// panell
//
this->panell->Controls->Add(this->button3);
this->panell->Controls->Add(this->button2);
this->panell->Controls->Add(this->buttonl);
this->panell->Location = System: :Drawing::Point(@, 161);
this->panell->Name = L"panell”;
this->panell->Size = System: :Drawing::Size (284, 100);
this->panell->TabIndex = 3;
//
// button2
//
this->button2->Location = System::Drawing::Point (157, 74);
this->button2->Name = L"button2";
this->button2->Size = System::Drawing::Size(75, 23);
this->button2->TabIndex = 4;
this->button2->Text = L"button2";
this->button2->UseVisualStyleBackColor = true;
this->button2->Click += gcnew System::EventHandler(this,
&VyForm: :button2_Click);
//
// buttonl
//
this->buttonl->Location = System::Drawing::Point (47, 74);
this->buttonl->Name = L"buttonl";
this->buttonl->Size = System::Drawing::Size(75, 23);
this->buttonl->TabIndex = 3;
this->buttonl->Text = L"buttonl”;
this->buttonl->UseVisualStyleBackColor = true;
this->buttonl->Click += gcnew System::EventHandler(this,
&VlyForm: :buttonl Click);
//
// panel2
//
this->panel2->Controls->Add(this->dataGridViewl);
this->panel2->Location = System::Drawing::Point(32, 26);
this->panel2->Name = L"panel2";
this->panel2->Size = System: :Drawing::Size (200, 100);
this->panel2->TabIndex = 4;
//
// dataGridViewl
//
this->dataGridViewl->ColumnHeadersHeightSizeMode =
System: :Windows: :Forms: :DataGridViewColumnHeadersHeightSizeMode: :AutoSize;
this->dataGridViewl->Location = System::Drawing::Point(-42, -28);
this->dataGridViewl->Name = L"dataGridViewl";
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this->dataGridViewl->Size = System::Drawing::Size(284, 157);
this->dataGridViewl->TabIndex = 1;
/7
// button3
//
this->button3->Location = System::Drawing::Point (107, 45);
this->button3->Name = L"button3";
this->button3->Size = System::Drawing::Size(75, 23);
this->button3->TabIndex = 5;
this->button3->Text = L"button3";
this->button3->UseVisualStyleBackColor = true;
this->button3->Click += gcnew System::EventHandler(this,
&VyForm: :button3_Click);
//
// MyForm
//
this->AutoScaleDimensions = System::Drawing::SizeF(6, 13);
this->AutoScaleMode = System::Windows::Forms::AutoScaleMode: :Font;
this->ClientSize = System: :Drawing::Size (284, 261);
this->Controls->Add(this->panel2);
this->Controls->Add(this->panell);
this->Name = L"MyForm";
this->Text = L"MyForm";
this->Load += gcnew System::EventHandler(this, &MyForm::MyForm_Load);
this->panell->ResumelLayout(false);
this->panel2->ResumelLayout(false);
(cli::safe_cast<System::ComponentModel::ISupportInitialize”>(this-
>dataGridViewl))->EndInit();
this->ResumelLayout(false);

%

#pragma endregion

// TMporpama oHoBnwe 3anucu (Update) B Tabnuui 6a3um pgaHux MS Access

o i~~~

// Oronowyemo ui 3miHHi no3a Bcima npoueayp, wWob

// BoHu 6ynu BuaHi 3 6yab-AKOl 3 mpoueayp:

DataSet ~ Habip[aHux;

OleDb: :0leDbDataAdapter ~ ApanTep;

OleDb: :0leDbConnection A MiAKAWYEHHSA;

OleDb: :0leDbCommand ~ KomaHaa;

private: System::Void MyForm_Load(System::0bject” sender, System::EventArgs® e) {

panell->Height = buttonl->Height*3;
button3->Dock = System::Windows::Forms::DockStyle: :Bottom;
button2->Dock = System::Windows::Forms::DockStyle: :Bottom;
buttonl->Dock = System::Windows::Forms::DockStyle: :Bottom;
panell->Dock = System::Windows::Forms: :DockStyle::Bottom;
panel2->Dock = System::Windows::Forms::DockStyle::Fill;
dataGridViewl->Dock = System::Windows::Forms::DockStyle::Fill;
Text = "PeparyBaHHA BA";
HabipaHux = gcnew DataSet();
MigknawoveHHA = gcnew OleDb: :

OleDbConnection("Data Source=D:\\HoBa_BJ.mdb; User ID=" +

"Admin; Provider=Microsoft.Jet.OLEDB.4.0;");

KomaHga = gcnew OleDb::0leDbCommand();
buttonl->Text = "Yutatu 3 BA";
buttonl->TabIndex = 0;
button2->Text = "36epertu B BA";
button3->Text = "Buganutu 3anucu";

}
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private: System::Void buttonl_Click(System::0bject” sender, System::EventArgs”® e) {

// YvTatn 3 BA:
if (Nipknw4veHHA->State ==

ConnectionState: :Closed) Niakniw4veHHA->0pen();
ApanTtep = gcnew OleDb::0leDbDataAdapter(

"Select * From [B TeneboHiB]", MipknwyeHHSs) ;
// 3anoBHwWeMo DataSet pe3synbTtatom SQL-3anuTy
ApanTtep->Fill(HabipflaHux, "BJ TenedoHiB");
// BmicT DataSet y Burnapgi pagka XML ans Bipgnapku:
String A PagpokXML = HabiplaHux->GetXml();
// BkasaTu Axepeno AaHuWX AN CiTKU [aHuUX:
dataGridViewl->DataSource = HabipfaHux;
// Bkasyemo im'a Tabnuui B Habopi paHux:
dataGridViewl->DataMember = "B/l TenepoHiB";
Niaknw4veHHa->Close();

}

private: System::Void button2_Click(System::0bject” sender, System::EventArgs”® e) {
// 36epertu B 6a3i paHux
KomaHga->CommandText = "UPDATE [BJ TeneboHiB] SET [Homep TenedoHy] =?," +
" MIBb =? WHERE ([Homep n/m] =?)";
// Im'sa, Tun i pgoBXMHa MapameTpa
KomaHga->Parameters->Add("Homep TenedoHy",
OleDb: :0leDbType::VarWChar, 50, "Homep TenedoHy");
KomaHpa- >Parameters->Add(
"MIB", OleDb::0leDbType: :VarWChar, 50, "NIB");
KomaHpa->Parameters->Add
(gcnew OleDb::0leDbParameter("Original Homep_n_n",
OleDb: :0leDbType::Integer, @, System::Data::ParameterDirection::
Input, false, (Byte)o, (Byte)o, "Homep n/n",
System::Data::DataRowVersion::0riginal, nullptr));
ApanTtep->UpdateCommand = KomaHaa;
KomaHpa->Connection = Mipgkaw4eHHA;
try
{// Update noBepTa€ KinbkicTb 3MiHEHUX pAAKiB
int kol = ApanTep->Update(HabipflaHux, "B TenedoHiB");
MessageBox::Show("OHoBneHo " + kol + " 3anuciB", "OHoBNeHHA Tabauui",
MessageBoxButtons: :0K, MessageBoxIcon: :Information);
}
catch (Exception ~ Cutyauis)

{

MessageBox::Show(CuTyauin->Message, "OHoBAeHHA Tabauui",
MessageBoxButtons: :0K, MessageBoxIcon::Error);

}
}

private: System::Void button3_Click(System::0bject” sender, System::EventArgs”® e) {
// CtBopwemo 06'ekT Connection i mepepgaemo Womy pAfOK NiAKIHWYEHHA
// PApoK nigknw4eHHA :
auto Nipgknw4veHHa = gcnew Data::0leDb::0leDbConnection(
"Data Source = D:\\HoBa_bA.mdb; User ID = Admin;" +
" Provider = Microsoft.Jet.OLEDB.4.0;");
NiaknwyeHHA->0pen();
// CTBOpweEMO 06'ekT knacy Command, nepepaw4u iomy SQL-komaHay
auto KomaHpa = gcnew Data::0leDb::0leDbCommand(
"Delete * From [Bl TenepoHiB] Where MNIB Like 'Ma%'", Nigknw4veHHs);
// BUKOHAHHA KomaHau SQL
int i = KomaHga->ExecuteNonQuery();
// 1 - kinbkicTb BuAaneHux 3anucise
if (i> @) MessageBox::Show(
"BunyyeHo " + i.ToString() +
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3anuciB, fAki mictAaTb B moni MNIB ¢parmeHT 'Ma*'",

"BuaaneHHa 3anuciB", MessageBoxButtons::0K, MessageBoxIcon::Information);
if (i == @) MessageBox::Show(

"3anuc, wo mictuTte B noni MIB ¢parmeHT 'Ma*', He 3HangeHo",

"BuganeHHs 3anuciB", MessageBoxButtons::0K, MessageBoxIcon::Information);
Niaknw4veHHa->Close();
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BMKOPUCTAHHSA ®YHKLIA 30BHILLHIX MTPOrPAM

Komn’loTepHUin npakTukym N°7

BUKOpUCTaAHHA ¢YyHKUiMA 30BHiWHiX nporpam
MerTa: BUBUMTM Npuitomm poboTH 3 GYHKLIAMM 30BHILWHIX nporpam. O3HaOMUTUCH 3
AeAKMMKM  BibnioTeKamm 30BHILLHIX nNporpam, HaBYMTMCA iX NigKAO4YaTM A0
NPOrpamMmHOro MoAyna Ta BUKOPUCTOBYBATU dYHKLii 30BHIiLHiIX 6ibnioTek ana 6inbl
epeKTMBHOIO BUPILLEHHA NOCTAaBAEHMX 3a4aY.

3aBpaHHA: CTBOPUTU HOBUI nycTuii npoekT CLR, goaatm B Hboro ¢opmy Windows
Forms. Ooaatn HeobxigHi 30BHiWHI 6ibnioTekn. MepeHecTn nOTPiGHI 06’eKkTM 3
MaHeni enemMeHTiB ANA CTBOPEHHS FOJIOBHOMO Ta KOHTEKCTHOIO MEHIO i NaHeni
iHCTpyMeHTIB. Jogatn Ao ¢opmu iHWIi 06’€KT, HEOOXiAHI ANA CTBOPEHHA iHTepdelicy
KOpuUcTyBaya AN BUPpilLEHHA nocTaBseHoi 3agadi. CtBoputn 06’eKTM NOTPiIGHMX
KNnaciB 4na peanisauii nocTaBieHOl 3a4a4i 3rigHO OTPMMAHOIO BapiaHTy 3aBAaHHA.

3a2anbHi sumozu.

1) CrtBopuTtK npoekT Windows Forms.
2) [opaatv B HbOro HeobXiAHI enemMeHTU KepyBaHHA Ta NPOrpaMHuiA Ko ana
peanis3auii noctaBneHoi 3a4a4i 3rigHO OTPUMAHOIO BapiaHTy 3aBAaHHA
3) T[porpamHuit Kog Ma€e BYTU YiTKO CTPYKTYPOBaHUN.
4) ImeHa 06’eKTiB MatoTb HECTU CEHCOBI HaBaHTaXEHHS.
5) MporpamHuii Kog Ma€e CynpoBOAXKYBATUCb KOMEHTAPAMM B TEKCTI MPOrpamu.
Bumoau 00 BUKOHAHHH.

1) CrtBopuTu HoBMM nyctui npoekT CLR B Visual C++ 3 BUKOPUCTAHHAM
cTBOpeHoro wabnoHy npoektieB Windows  Forms 3 im'am Buay
Mpizsnwe KIP7.

2) [opatny ¢opmy 06’eKT roNOBHOrO MeHto Knacy MenuStrip.

3) [Oopatny dopmy 06’€KT KOHTEKCTHOrO MeHto Knacy ContextMenuStrip.

4) [opatny dopmy 06’€KT naHeni iHcTpymeHTiB Knacy ToolStrip.

5) [Hopatn ob6’ekt DataGridView ana BigobparkeHHs Tabauui AaHWUX, B AKWUM
6yayTb BBOAUTUCb MaTPUUA KoedilieHTIB Ta CTOBMYMK BiIbHUX YNEHIB
CUCTEMMU NiHINHNX anrebpaivyHMX PiBHAHD.

6) [Jdoaatv iHwWi HeobxiaHi 06’eKTM ANA CTBOPEHHA NPOrPamMHoOro iHTepdency Ta
3anporpamyBaTu ix poboTy.

7) MNepenbaunTu 36epexkeHHsA Tabuui AaHMX Y 30BHILULHbOMY daini.

8) MepenbaunTn MOXKAMBICTb BiaKpUTTA 36epexeHoro panny tTabamui B 06’ ekTi
DataGridView BikHa goAaaTKy.

9) MNigKNUYNTU A0 NPOEKTY 30BHILIHI 6ibnioTEKN Ana BUKOPUCTaHHA GYHKLiN MS
Word ta MS Excel.
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10) BupiwnTtK cuctemy NiHIMHMX anrebpaiyHuUX PiBHAHb Yy MaTpUuHin popmi 3a
aonomoroto GyHKuUin MS Excel 3 nigkntoueHoi 6ibniotekn Microsoft Excel
Object Library.

11) Pe3ynbTaT po3paxyHKy pa3om 3 CUCTEMOIO PiBHAHb NiArOTYBATW Yy BUMNA4
3BiTY Y MS Word 3a gonomoroto nigkatoveHoi 6ibniotekn Microsoft Word
Object Library.

12) Mepepbauntn MoXnuUBICTb 36epexeHHA ¢panny MS Word 3 chopmoBaHMm
3BiTOM 332 4OMNOMOrOHO CTaHAAPTHOIO AiaIoroBOro BikHa 36eperkeHHA ¢pannis
SaveFileDialog 3 BikHa nporpamu.

13) Mpotarom pob6oTn nporpamu BikHa MS Word Tta MS Excel He matoTb
3'ABnATUCA, TaKMM UYMHOM, WO6 KopucTyBady i He 340ragyBaBcs Mpo
BUKOPUCTaHHA 6ibnioTeK PpyHKLIM 30BHILLHIX Nporpam.

TeopeTndHi BigomocTi

7.1 MNepeBipka npaBonucy 3acob6amu MS Word

MakeT nporpam Microsoft Office moxe 6yTn cepeepom OLE-06'eKTiB, i
noro GyHKUii MOXKYTb BUKOPUCTOBYBATUCA iIHWIMMKM aogaTKkamu. Cnig 3a3HaunTh, Wwo
nporpamyBaTM B3aemoAito nporpamu Ha Visual C++ 3 pisHUMM odicHUMM
popatkamu (Word, Excel, Access, PowerPoint i T. a.), a TakoxK 3 AutoCAD i
CorelDRAW 3py4yHO, OCKinbKM B YCi Ui goaaTkm BbyaosaHo moBy VBA (Visual
Basic for Applications), B apceHani AKOi 3Haxo4ATbCA NPOrpamHi 06'eKTH,
HA3BW i NPU3HAYEHHSA AKMX BaraTo B YOMY CXOXKi 3 06'€KTaMM, LLLO BUKOPUCTOBYHOTLCA
B Visual C++/CLI (tak camo Ak i B Visual C#). Kpim Toro, icHye moxnuBictb
3anMcy MakKpocy 3 noganblnm nepernagom signosigHoi VBA-nporpamu.

LLlo6 ckopucTtatmca moxkamnsoctamm MS Word noTpibHO 40 NOTOYHOrO NPOEKTY
[04aTn 06'eKTHY 6ibnioTeKy (6ibnioTeKy KOMNOHEHTIB). A LbOro NpPaBo KHOMKO
MilWi KnauHemo no imeHi npoekTy y BikHi Ornspgada piweHb (Solution
explorer) i3 KoHTeKcTHOro meHto obepemo logatn — MocunaHHA.. (puc. 7.1).

A60 Buginumo muwweto y BikHi Ornagada piweHb (Solution explorer)
im’a NnpoekTy, a noTim obepemo 3 meHto MNpoekT (Project) nyHKT meHto loaaTu
nocunaHHA... (Add Reference..) (puc. 7.2).

MoTim, AKLLO Ha BalwoMy Komn'toTepi BcTaHoBAeHMN MS Office 2003, 1o Ha
Bknaaui COM aBidvi KnauHemo no nocuiaHHIo Ha 6ibnioteky Microsoft Word 11.0
Object Libary. flkwo BcTraHoBNAeHO MS Office 2007, To ABidi KNauHeMo Ha
nocunaHHAa Microsoft Word 12.0 Object Library. AnaMS Office 2016
obupaemo nocmnaHHA Microsoft Word 16.0 Object Library ta HaTuckaemo
OK y BikHi logaTn nocunaHHA (Add Reference) (puc. 7.3).
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Bpate
Mepecobpats
Ounctute
Mpegcraenenne
Ananus
Tonsko npoext
MepeHaLennTs BEPCUID NAKEeTa
OTKpbITh 3NEMEHT KaK KOpeHb oBo3pesaTens
Hosoe npeacrasneqne: OBospesatent pelueHmi
3aencumocti choprm
JoBasuTe %1 Cosgarth 3NEMEHT... Ctrl+Shift+A
Macrep knaccos... Ctrl+Shift+X LLECTEY LA 3 Shift+Alt+A
¥npaenerne naketamn NuGet... W Hoswiii dunbtp
HasHaunTb aBTo3arpy:KacmbiM NPOEKTOM CebinKa...
Otnagra 2 TNogknroveHHan o
CucTema ynpasneHna BEpCMAmMI Knacc..

Beipesats Ctrl+X Pecypc...

Yaanute

MepenmeHoBats

BeirpysnTe npoekT

MoBTOPWTE CKAHWPOBAHWE PELLIEHA
OTKpbITE Nanky B NPOB0AHNKE

CeoiicTea Alt+BBO

PucyHok 7.1 — loaaBaHHA NOCUNAHHA Ha 30BHIiLIHIO 6ibnioTeky

Mpoekr
T VsMmeHnTe LeneByrD NNaTHopMy PELLEHNA
*s  [loBasuTs Knacc...
E;,:‘ Macrep knaccos... Ctrl+Shift+X
*s  NoBasuTs pecype...
:‘h Jo6GaBnTe HOBEIA JMEMEHT... Ctrl+Shift+ 4
"'u [oBaBnTh CYLLECTEYHILLMA 3MEMEHT... Shift+Alt+A
%8 Hoswiii dunetp

Mokazate Bce dainb

BeIrpysuTs npoekt

MoBTOpUTE CKAHNPOBAHWE PELLIEHWA

[oBaEnTb CCBLIKY...

foBasnTs NogKnroYeHHYHD cyxb

HazHaunte ABTO3arpyKacmelid NPOEKTOM

HacTtpoiikn cboprm...
¥npaenexne naketamn NuG
OBHOBWTE NAHENL 3NEMEHTOE NPOEKTA

CeoiicTea

PucyHok 7.2 — lonaBaHHA NOCUNAHHA Ha 30BHILLHIO 6ibnioTeRy
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[OoBasuTs coblaky ? >

b Coopkm COM — nonck (Ctrl+E P

* Obzop Bepcua *  paa:
b poekTl d = = v20 1.0 Microseft Word 16.0 Object
I I5 : 1.0 Library
» OBLLYWe NpoeKThI v Netw . 10
= osoft Corporation
COM

8.7
Bubanotekn TMNoe Bepcua daiina:

Mocnearme Microsoft XML, 3.0 16.0.4266.1001

ExcelAddin
celntegration.Co...
ualstudio ProductkeyDialog.dll

-

PucyHok 7.3 — [lianorose BiKHO A0AaBaHHA NOCUMAHHA Ha 30BHiLLHIO 6ibaioTery

Lia 06'ekTHa BibnioTeka Bignosigae panny, postawoBaHomy 3a agpecoto: C: \
Program Files\ Microsoft Office\ Officel6 \ MSWORD.OLB (C:\
Program Files\ Microsoft Office\ OFFICE11l \ MSWORD.OLB gna MS
Office 2003 abo C:\ Program Files\ Microsoft Office\ OFFICE12\
MSWORD.OLB gnaMS Office 2007).

Tenep nepekoHaemoca B TOMY, WO JaHe MOCUMAAHHA 61aronoay4yHo
BCTaHOB/eHe. [lna uboro y BikHi Ornagada piweHb (Solution explorer) Haworo
npoekKty y rpyni MocunaHHa (References) 3Hanaemo goaaHe B Hal NPOeKT obpaHe
nocunaHHA Interop.Microsoft.Office.Interop.Word.8.7 (puc. 7.4).

OGo3pesaTent peELLEHNA -

JEBATENL peLleHnd — nownck (Cirl+
fa] Pewenne "WordExcel" (npoextos: 1)
4 %] WordExcel
4 =B Ccuinkn
u-0 |nterop.Microsoft.Office.nterop.Word 2.7

K5 Brewwnne saBncnmocti
M ZaronosouHble dainb
) Qainel noxogHOTO KoOAa
"3 Taiinel pecypcos

Ceoicrea Team Explor.. [peacraene..
PucyHok 7.4 —BikHo Ornapaya piweHb 3 Ao4aHO 30BHiLWHbLOKW GibnioTekoto Microsoft
Word 16.0 Object Library
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TakoX y nanui npoekTy 3'aBuTbCA Nanka Interop B AKin 6yae po3miweHO
danin  6ibniotekn  Interop.Microsoft.Office.Interop.Word.8.7.d11.
Taknum YMHoMm, MU nigkntoumnn 6ibnioteky o6'ektis MS Word.

Tenep MoxHa BMKopucTtoByBaTM GyHKUiT MS Word B Hawih nporpami ans
BMKOHAHHA NOCTaB/IEHMX 3343Y.

Mpuknag nporpamHol peanisauii

Mpuknag CTBOPEHHA AoAaTKy 3 MepeBipkow npaBonucy 3acobamu MS
Word.

CTtBOpUMO nporpamy, AKa A03BOJIAE KOPUCTyBayeBi BBeCTM Byab-AKi CnoBa,
peyeHHA B TEKCTOBe rnoje i NicNiA HAaTUCHEHHA BiANOBIAHOI KHOMKW MNepeBipuTH
opdorpadito BBegeHoro Tekcty. [Ons 6He3nocepedHboi nepesBipkn opdorpadii
ckopuctaemoca ¢pyHKujieto Checkspelling o6'ektHoi 6ibnioTekn MS Word.

[na BupiweHHA uiei 3agavi 3anyctumo Visual Studio i BikHi CTBOpEHHA
npoekTy (New Project)sunbepemo B cepegosuwi CLR By3na Visual C++ popatok
wabnoHy Windows Forms. MNepeHecemo 3 lNaHeni enemeHTiB (Toolbox) B
NpoeKToBaHy popmy enemeHT ynpaBniHHA Panel i B HboMy pO3MiCTUMO enemeHT
RichTextBox. Takox Ha dopmi po3micTumo enemeHT Button.

[ani BBEAEMO NpOrpamHui Koa, NpeacTaBJeHUM B NICTUHTY HUXKYE.

#pragma endregion

private: System::Void MyForm_Load(System::0bject” sender, System::EventArgs® e) {
// Y nyHkTi meHw Project Bubepemo komaHay Add Reference.
// NMoTim, AKwWo Ha BawoMy kKomn'kwTepl BcTaHoBaeHun MS Office 2007,
// To Ha Bknapui COM gBiyi KnauHeMo MO MOCUJIAHHI0
// Ha 6i6bnioTeky Microsoft Word 12.0 Object Libary.
richTextBox1->Clear();
buttonl->Text = "MepeBipka opdorpadii”;
richTextBox1l->TabIndex = 0;
buttonl->TabIndex = 1;
buttonl->Dock = System::Windows::Forms::DockStyle: :Bottom;
panell->Dock = System::Windows::Forms::DockStyle::Fill;
richTextBox1l->Dock = System::Windows::Forms: :DockStyle::Fill;
Text = "Opdorpadia”;

}

private: System::Void buttonl_Click_1(System::0bject” sender, System::EventArgs® e) {
auto Bopal = gcnew Microsoft::0ffice::Interop: :Word::Application();
// Bopal-> Visible = false;
System::0bject ~ t = Type::Missing;
// BiAKpVMBa€EMO HOBWIW MOPOXHiN AOKYMEHT:
auto [JokymeHT = Bopal->Documents->Add(t, t, t, t);
// BBOAMMO B MOPOXHiW HAOKYMEHT TeKCT 3 TEeKCTOBOro Monf:
lokymeHT ->Words->First->InsertBefore(richTextBox1->Text);
// TNepeBipka opdorpadii:
JokymeHT->CheckSpelling(t, t, t, t, t, t, t, t, t, t, t, t);
// OTpUMYEMO BUMNpaBAEHUA TEKCT:
String ~ BunpaBneHHuiTekcT = JlokymeHT->Content-> default;
// Y Visual Basic i C# byae npauwBaTu Tak:
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// String” BunpaBneHHUWTeKCT = AOKyMeHT->Content->Text;

// TloBEepTAaeEMO B TeKCTOBe MNoJie BUMPABJIEHUA TEKCT:

richTextBox1->Text = BunpaBneHHuidTekcT->Replace("\r", "");

System::0bject ~ tt = false;

// A6o = tt Microsoft::0ffice::Interop::Word::WdSaveOptions: :wdDoNotSaveChanges;
Bopal->Documents->Close(tt, t, t);

// 3akpuTtn pokymeHT Word 6e3 36epexeHHA:

Bopal->Quit(tt, t, t);

Bopal = nullptr;

AK BMAHO 3 TeKCTy nporpamu, npu obpobui noaii 3aBaHTa)KeHHA ¢opmu
MyForm_Load ou4Mwa€eTbcA TEKCTOBE MNOAe, iHiWiaNi3yeTbcA Ha3Ba KHOMKM
MepeBipka opdorpadili Ta 3aronoBoK BikHa Opdorpadis, BUKOHYyeTbCA
BMPIBHIOBAHHA eneMeHTIB iHTepdency B mexax Gopmn, a TaKOXK 3a AOMOMOrOH0
BnactmsocTi TabIndex 3aga€eTbca NOPAAOK NepekntodeHHA GOKycy MixK 06’eKTamu
dopmu 3a gonomoroto Knasiwi Tab.

Mpn 06pobui noaji knauaHHA no kHonui Buttonl Click ctBoptoeTbca HoBUIA
o6'ekt Bopal knacy Word::Application, i kKomaHgoto Documents->Add
BiAKPMBAETbCA HOBUIM AOKYMEHT. TyT Mn BMKOpUCTOBYBaaK none Type: :Missing
ONA OTPUMMaHHA 3HAYeHHA MapameTpa MeTohy 3a 3amoBYyBaHHAM. [ani Becb
BBEAEHUM KOPUCTYBAauyeM TEKCT KOMIlOETbCA B LeW [OKYMeHT (KomaHaa
InsertBefore). [loTtim BiabyBaeTbca 6e3nocepeaHs nepeBipka opdorpadii
metogom Checkspelling. AKWoO TeKCT nepeBipeHWId, TO MNPaBUAbHUA BapiaHT
HanNMCaHHA CN0Ba 3HAXOAWUTbCA Tenep B OAHOHIN 3 BAacTMBOCTEN 06'eKTa Knacy
Word: :Document, a came y BnactuBocti Content->Text. Ak6M mm nucanm
nporpamy Ha Visual Basic abo Ha CH#, To mnm 6 A0 L€l BNACTUBOCTI TaK i
3BepHyanca: Content->Text. OgHak TpaHcnatop Visual C++ Bumarae, wob ao
L€l BNACTMBOCTi MU 3BEPHYAMUCA, BUKOPUCTOBYHOUM KatovoBe cnoso default. Tenep
BMMPaBAEHUI TEKCT NMOBEPTAEMO Ha3ap, B TeKcToBe none. [ani gokymeHt MS Word
3aKpnBaemMo 6e3 36eperkeHHA 3miH wdDoNotSaveChanges, Tomy npu poboTi
Nporpamum mMu LLem OKYMEHT HaBiTb HE MOMIYAEMO.

Tenep nepeBipnMoO, AK MNPAUIOE HAMWMCaHA Hamu nporpama. 3anycTtumo i,
HAaTMCHYBLUM HA PyHKLiOHaNbHY Knasiwy F5, i B TekcToBe Nose BBeAeMO AKke-Hebyab
cnoBo 3 nomuakot. [icna KnauaHHA Ha KHonui [epeBipka opdorpadii
OTPMMAEMO Aianorose BiKHO, NoAibHe npeacTaBneHOMY Ha puc. 7.5.

Bubepemo npaBuAbHUIM BapiaHT HAMMUCAHHA C/N0Ba i KJAUHEMO Ha KHOMUj
3aMiHUTHK, NpM LbOMY AiaI0rOBE BiKHO 3aKPUETLCA, @ B HALWOMY TEKCTOBOMY MO/ Ha
dopmi 3’ABUTLCA BUNpPABIEHE C/IOBO.
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Opdorpadin: ykpaiHceka ? X
Hemag y cnoBHMEY:
Jani-nepedaemo-Ha BRNaAKY-NPOTPAMHOMO KO ay-i+ OponycTHTH
BBEEMOTEKCT, MPEeCcTaBAeHHA-y- NICTHHIY.
€A ~np ¥ ry MponycTHTH Bce
0A3TH
v Aopa
Perkomerngauii:
MEQPECTAENEHMI rs I 3aMiHKTI
T
NpUCTaBNEHIH 3aMiHUTK BCe
NPoCTaENEHNA
npe CTaeneHun AETOEMNPAENEHHA
nepecTasneHii hd
B Opdorpadia o 0 MoEa cnOBHWEa: | YEpaIHCEKE ~

fani nepeitgemo Ha BKAALKY
NpOrpamHOro KoAay i BBegemg | N2PameTPi.. Cracyzath
TEKCT, NPEeCcTaBAeHWH Yy NICTUHTY.

lNepesipka opdorpadhil |

PucyHok 7.5 — BikHo nporpamu 3 gianorosum BikHom Opdorpadis

Y HacTynHoOMYy NiCTUHTY HaBeAeMoO iHLWWI, 6inbl KOPOTLWKMIM BapiaHT BUPILLEHHA
LbOro 3aBAaHHA 3 BUKOPUCTAHHAM 06'ekTa Knacy Selection.

#pragma endregion

private: System::Void MyForm_Load(System::0bject” sender, System::EventArgs® e) {
// Y nyHkTi meHw Project Bubepemo komaHay Add Reference.
// MoTim, AKwWo Ha BawoMy kKomn'kTepi BcTaHoBAeHuin MS Office 2007,
// To Ha Bknagui COM aBidvyi KnauHemMo MO MOCUJIAHHK
// Ha 6i6bnioTeky Microsoft Word 12.0 Object Libary.
richTextBox1->Clear();
buttonl->Text = "MepeBipka opporpadpii”;
richTextBox1l->TabIndex = 0;
buttonl->TabIndex = 1;
buttonl->Dock = System::Windows::Forms::DockStyle: :Bottom;
panell->Dock = System::Windows::Forms::DockStyle::Fill;
richTextBox1->Dock = System::Windows::Forms: :DockStyle::Fill;
Text = "Opdorpadpia”;

}

private: System::Void buttonl_Click_ 1(System::0Object” sender, System::EventArgs® e) {
auto Bopal = gcnew Microsoft::0ffice::Interop: :Word::Application();
// Bopal-> Visible = false;
// 3MiHHa 3 "NOpOXHiM" 3HaYeHHAM:
System::0Object ~ t = Type::Missing;
// BiakpuBa€EMO HOBMIN MOpPOXHiN pokymeHT MS Word:
Bopal->Documents->Add(t, t, t, t);
// Koniw€emo BMiCT TeKCTOBOro BikHa B AOKYMEHT
Bopal->Selection->default = richTextBox1l->Text;
// Dna VB i C # 6yno 6: Bopal->Selection->Text
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// be3nocepepHa nepeBipka opdorpadii:
Bopal->ActiveDocument->CheckSpelling(t, t, t, t, t, t, t, t, t, t, t, t);
// Koniwemo pe3ynbTaT Ha3ah B TeKCTOBe Mnose

richTextBox1->Text = Boppl->Selection->default;

Object ~ tt = false;

Bopal->Documents->Close(tt, t, t);

// 3akpuTtu pokymeHT Word 6e3 36epexeHHs:

Bopal->Quit(tt, t, t);

Bopal = nullptr;

Y UbOMy NpPOrpamMHOMY Kogi aHaNoriyHO CTBOPOEMO HOoBWIM 06'ekT Boppl
kKnacy Word::Application i, BukopuctoBytoun meton Add, BigKpvMBaeEmo
AOKymeHT MS Word. [Oani ckopuctaemoca ob6'ektom Boppgl->Selection, BiH
onepye 3 NOTOYHOK MO3ULLIEID KHEBUAMMOTO» KypCcopy, HaMpuKaaa, MOXKe noaaTtu
KOMaHAy BBeAEeHHA TeKCTy B pJoKymeHT MS Word (meton TypeText). Mwu
BMKOPUCTOBYEMO BAacCTMBICTb Text uboro o6'ekTa 4nA KOMitOBAHHA BMICTy
TEKCTOBOro BiKHa B AOKymeHT MS Word. BignosigHo AocTyn 40 Li€i BAACTUBOCTI Ma€
6yTn peanizoBaHWI4 32 AONOMOroto onepatopoa: Bopal->Selection->Text. Tak
Mn 6 i BUMHMAU, AKOM nucanm nporpamy Ha VB abo C#. OgHak TpaHcnatop C++
BMMarae, wob A0 Li€i BNacTMBOCTI MW 3BEPHY/INCA, BUKOPUCTOBYHOUMN KNHOHOBE CNOBO
default. Oani BinbyBaeTbca 6e3nocepeaHs nepesipka opdorpadii aHanoriyHo
nonepeaHbOMYy BapiaHTy BWPILLEHHA UbOro 3aBAaHHA. [TOBHWI TEKCT AaHOro
NPOrpaMmHOro MoAyna HaBeaeHUN B NICTUHTY 7.1.

Mpuknag nporpamHoi peanisauii

Mpuknapd cTBOpeHHA Tabnuuyi B MS Word.

Po3rnsHemo cnocib ctBopeHHA Tabauui 3 BUKopUcTaHHAM GyHKUii MS Word.
Omxke, 3anyckaemo Visual Studiois sikHi CTBOpeHHA npoekTy (New Project)
Bubepemo B cepemosuui CLR By3na Visual C++ popatok wabnoHy Windows
Forms ans Visual C++. [dani 40 NOTOYHOro NPOEKTY AoAamo 06'ekTHY bibnioTeky
MS Word. Ona uboro B meHio MpoekT (Project) Bkarkemo KomaHay [oaaTwu
nocunaHHA... (Add Reference..) i Ha Bknaaui COM aBidvi KnauHeMo No NOCUNAHHIO
Ha 6i6nioteky Microsoft Word 16.0 Object Library (abo iHwa Bepcia MS
Word, Hanpuknag 12.0 Object Library). Ha ekpaHHy ¢opmy nepeHecemo
KOMaHAHY KHoMNKy Button, wob poboTta nporpamu Burnagana 6inbw supasHo. To6To
came nicna KnauaHHA Ha KHonuji byae popmyBaTuca Tabanua i Bukankatmuca MS Word
ana i BipobpaxkeHHA. Jani BBeAemMo NporpamHuUi Kog, NPeAcTaBAeHUI B NiCTUHTY
HUXKYe.

#pragma endregion
private: System::Void MyForm_Load(System::0bject” sender, System::EventArgs® e) {
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// Y meHw Project Bkaxemo komaHay Add Reference i Ha

// Bknagui COM gBi4di KJlaUHEMO MO MOCWJ/IaHHW Ha

// bibnioTeky Microsoft Word 16.0 Object Library
buttonl->Text = "Myck"; this->Text = "MobygoBa Tabauui";

}

private: System::Void buttonl_Click(System::0bject” sender, System::EventArgs® e) {
// IHiuiani3yemo ABa pAAKOBUX MaCUBK:
array <String ~> ~ ImeHa = { "AHgpii (po6)", "CBitna (mo6)", "Muxkona (mom)",
"Kadeapa (pob6)", "Onekcanap CtenaHoBu4y", "Ceprin (mom)",
"TeTAHa MNeTpiBHa", "Takci", "KiHoTeaTp" };
array <String ~> ~ TenedoH = { "274-88-17", "+38 (©67) 7030356", "22-345-72",
"204-82-12", "223-67-67 pon 32-67", "570-38-76",
"201-72-23", "555", "216-40-22" };
// CTBOpwEMO HOBUI ek3emnnsAp knacy Word::Application:
auto Bopal = gcnew Microsoft::0ffice::Interop: :Word::Application();
Boppl->Visible = true;
// 3MiHHa 3 "MOpOXHiM" 3HaYeHHAM:
System::0bject ~ t = Type::Missing;
// BipkpuBaemo HoBui foKymeHT MS Word:
auto [JokymeHT = Bopal->Documents->Add(t, t, t, t);
// BBOAMMO TeKCT B AOKYMeHT MS WORD 3 moTo4HOl no3uuyii:
Bopal->Selection->TypeText (" TABINUA TEJIEGOHIB");
// NMapameTp, fAKUN BKaA3ye YU MokKaslyBaTuM Mexi Komipok:
System::0bject ~ t1 = Microsoft::0ffice::Interop::
Word: :WdDefaultTableBehavior::wdWord9TableBehavior;
// TapameTp, AKuWil BKasye 4u byae popatok Word aBTOMAaTUYHO
// 3MiHwBaTM po3mip komipok y Tabnuui pnAa niaroHku BMicTy:
System::0bject ~ t2 =
Microsoft: :0ffice: :Interop::Word::WdAutoFitBehavior: :wdAutoFitContent;
// CTBOpweMO Tabauuw 3 9 psaakiB i 2 ctoBnuiB:
Bopal->ActiveDocument->Tables->Add(Bopal->Selection->Range, 9, 2, t1, t2);
// 3anoBHWBAaTW KOMipku Tabauui MoxHa Tak:
for (int i = 1; i <= 9; i++)
{
Bopal->ActiveDocument->Tables[1]->Cell(i, 1)->
default->InsertAfter(ImeHa[i - 1]);
Bopal->ActiveDocument->Tables[1]->Cell(i, 2)->
default->InsertAfter(TenedoH[i - 1]);
//Mporpamyk4n Ha C# mMu Hanucanu 6:
//Bopal.ActiveDocument.Tables[1].Cell(i,2).Range.InsertAfter(Tel[i-1]);
}
// Tpu3Ha4yaeMo oauHMUL BMMipwBaHHA B AOKYMeHTi gopgaTtka MS Word:
Object ~ t3 = Microsoft::0ffice::Interop::Word::WdUnits::wdLine;
// MapameTp, AKUN BKa3lye Ha AeB'ATUN pAAOK y AoKyMeHTi MS Word:
Object ~ pspok9 = 9;
// TMepeBecTn noToyHy no3uuiw (Selection) 3a mexi Tabauui,
// (B peB'ATWMA papoK), Wob TyT BMBECTU OyAab-AKiA TekcT:
Bopal->Selection->MoveDown(t3, pspok9, t);
// I TyT APYKYEMO HACTYMHUWA TeKCT:
Bopal->Selection->TypeText ("fAkuii-Hebyab TekcT nicna Tabauui™);
// 36epiraTv BOKYMEHT HEMa€ CeHCy, ane ue BUPiunTb KOpUCTyBauy:
// abo moxHa 3apaTu 6e3nocepefHbO WNAX Ta im's danny
Object ~ im’adanna = "D:\\Tabnuua.docx";
// i opmpasy 36eperTu
Bopal->ActiveDocument->SaveAs(im’aovaina, t, t, t, t, t, t, t, t, t,
i 4. R
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[aHi 3HaxopAaTbcA B ABOX macuBax: IMeHa[] i TenedoH[]. Mu cTBOprOEMO
eksemnnsap ob6'ekta Word::Application i BigKpMBAaEMO HOBUIA AOKYMEHT
Document: :Add. Tyt mu BMKopucToByBaau none Type: :Missing gna oTpumaHHA
3HAaYeHHA napameTpa MeToay 3a 3aMOBYYBAHHAM. [OTIM AEMOHCTPYEMO, AK MOXKHA
AoAaBatTh byab-AKi TEKCTUM B HOBUIM AOKYMeHT 3 C++ - nporpamu. Hanpuknag, mu
BBOAMMO B aKTUBHUIM AOKYMeHT TeKcT « TABJIMUA TEJIEOOHIB», BMKOpUCTOBYIOUM
06'ekT Selection, Wo BM3HAYAE NOTOYHY NO3MLiO KHEBUANMOTO» KYPCOPY i MiCTUTb
MeToau ANnA BBeAeHHA B AoKymeHT MS Word.

MoTim MM CcTBOPHOEMO Tabauulo, WO CKAAZAETbCA 3 AeB'ATU PAAKIB i 4BOX
CTOBMLiB, MPUYOMY LUMPUHA CTOBNLIB Byae peryntoBaTUCA B 3a/1€XKHOCTI Bif, BMICTY
KomipoK (wdAutoFitContent). MoTim B UMKANi 3aNOBHIOEMO enemMeHTU Tabauu, i
BMBOAMMO Kypcop (Selection) 3a mexi Tabauu,i, o6 Hanucatn byab-aKWUi TEKCT.

Micna 3anycky Uiei nporpamu NPAMO Ha HalKx o4yax B peaakTopi MS Word
chopmyeTbea Tabanua (puc. 7.6), sKy npu 6arkaHHI MOXKHa pegarysatu, 36epiratu i
pPO34pPYKOBYBATU Ha NPUHTEPI.

= | b 8
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Tabnwuga.docx - Word
Peue|l_lo,u,i|AE‘-E‘-"| r\; Hownagni  Viadyslaw... F_’,_ CnineHAA ,qocnrrl
ye

L . s Ctuni | PeaarysaHHa
A A | - | - |

CcHe filaf]

ol cﬁ; |Ca|ibri (OcHoBHWA TEKC ™ |'I'I -
[ﬁ By M K MO ~abex, x* &
BerasuTti

. ~ &vﬂyv_&vﬂav
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TetAHa-MeTpisHan

201-72-23n

Tawcio

5550

HiHoTeaTpd

b= = R = G = A = R = R = = G = |

216-40-220
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CropiHka 1 i3 1 KineKicTe cnig: 35 [1:" YyEpaiHCbKa

PucyHok 7.6 — ®opmyBaHHA Tabauui B MS Word 3 poaatky C++/CLI

OKpim TOro, mo)Ha camocTiiHo 3 gogaTky C++/CLI 36epertu cTBOpeEHW
AokymeHT MS  Word, akwo 3agatn wnsx 3bepexkeHHs Ta im’'a ¢ainy. Hanpuknag,
HACTYMHUM YUHOM

// 3apaemo 6e3nocepefHbo wWnAx Ta im'sa dainy
Object ~ im’sadaitna = "D:\\Tabnuua.docx";
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// i oppa3y 36eperTu
Bopal->ActiveDocument->SaveAs(im’adaina, t, t, t, t, t, t, t, t, t, t, t, t, t, t, t);

3a Jonomoroto iHCTpymeHTiB poboTn 3 MS Word ay»Ke 3py4yHo popmyBaTH 3BiTH
po60TK Nporpamu y 38’A3Ky 3 LUIMPOKMMN MOMKINBOCTAMMU TEKCTOBOIO peaakTopy MS
Word no nigrotosui, popmaTtyBaHHIO Ta OPOPMAEHHIO TEKCTOBUX AOKYMEHTIB.

MOBHMIN TEKCT A4aHOro NPOrPaMHOro MOAyY/1A HAaBeAEHWN B NiCTUHIY 7.2.

7.2 BukopucTaHHA ¢yHKUiA MS Excel

Po3rnaHemo e oauH NPUKAaL 3BepHeHHA 0 GyHKLin MS Excel 3 nporpamu
Ha Visual C++. Mpunyctmumo, mn B3ANAW KpeauT Ha NOKYMNKy KBapTupu 38 Tuc.
Aonapis nig 10% piyHUX, Ha TepmiH 20 pokiB. MoTpibHO Ai3HATUCA cymy, AKY MU
3MyleHi byaemo nnatuTn womicaus. B ykpaiHomoBHomy MS Excel, ak i B
aHrIOMOBHOMY, ANA NoAibHUX po3paxyHkis € ¢yHKuia PMT() (B pociicbKOMOBHi
Bepcii ¢yHKuia MAT () ), Ha BXiA AKOI cnig, NogaTM MiCAYHY MPOLEHTHY CTaBKy (Tob6To
B HalLOMy BMMNaaKy 0,10/12), TepmiH norawieHHA KpeauTy B micausx (240 micauis)
i po3mip Kpeguty ($ 38 Tuc.). AHanorom dyHKUii PMT() € dyHKuia (meToa) Pmt ()
knacy WorksheetFunction, ska mae Taki * aprymeHTu. CnucoK BCiXx meToais
(dyHKUiN) 06'ekTa WorksheetFunction 3 onucom aprymeHTiB MOXKHa 3HalTU 3a
agpecoto: https://msdn.microsoft.com/en-us/library/bb225774.aspx.

[OnAa nporpamyBaHHA 3BEPHEHb A0 UMX GYHKLUiIM 3 nporpamu, CTBOPEHOI B
Visual Studio, BaxknnBo 3HanTH BianoBigHicTb dyHKUiM MS Excel iix aHanoris B
o6'ekti WorksheetFunction gns Hanarog)eHHs Ha TecToBMX NpuKnagax (ana
aHIIOMOBHMX Ta YKpaiHOMOBHMX Bepciih Excel npo ue mokHa He TypbyBaTtuch, 60
GYHKLUIT MatoTb 0AHAKOBI HA3BM).

3anyctumo Visual Studioi B BikHi CTBOpeHHA npoekTy (New Project)
Bubepemo B cepegosuuii CLR By3na Visual C++ popatok wabnoHy Windows
Forms gns C++. Y npoekToBaHy ekpaHHy ¢opmy 3 NMaHeni enemeHTiB (Toolbox)
nepeHecemo TpU MITKM, TPU TEKCTOBUX Nons (ANA BBEAEHHA TPbOX MepepaxoBaHUX
Bulle aprymeHTiB ¢yHKUii Pmt()) i KHOMKY. Y NOTOYHWI NPOEKT MigKAYaEMO
6ibnioteky ob'ektiB MS Excel. Ons uboro B meHto MpoekT (Project) subepemo
KomaHay Joaatu nocunaHHa... (Add Reference...), notim Ha BKaaaui COM
ABiYi KnauHemo Ha nocunaHHi Microsoft Excel 16.0 Object Library (puc.
7.7).
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JoBasuTs cobinky ? *
» CHopkw COM — nowck (Ctrl+E o~

> OB3op ras Bepcua = Winas:
Microsoft DirectX Transforms Image Transforms... 1.1 Microsoft Excel 16.0 Object
Microsoft Disk Quota 1.0 1.0 Library
> OBLLUWE NPOEKTHI Microsoft Excel 16.0 Object Library 19 ,qmql;;:
Micro ernal ltem Picker 1.0 Microsoft Corporation
COMm Microsoff ttended COM Type Library 1.0 Bepcua:
Microsoff ibrary 2.0 19
BnBanoTERN TMNOB Microsoft File wtomation Library v1.0 1.0 Bepcun daiina:
MNocneaHne Microsoft Forms 2 t Library 2.0 16.0.4266.1001
Microsoft Graph 16.0 Object Library 19
Microsoft Help Data 1.0 Type Library 1.0
Microsoft HTML Object Library 4.0
i i f Functionality 1.0
em Image Creator 1.0 -

v

PucyHoK 7.7 — loaaBaHHs 6ibnioTekn

» MpoexTol

Ona nepeBipKM ycnilWHOCTI goAaBaHHA 6ibnioTekM noaMBMMOCH Ha rpyny
MocunaHHA (Reference) y BikHi Ornagada piweHb (Solution Explorer)
Halworo NPOEKTY. Tam Mae€ 3'ABUTUCH 6ibnioTeka
Interop.Microsoft.Office.Interop.Excel.1.9 (puc.7.8).

OBospesaTent peLLEHHA
W o-sSai k=
eBaTENE peLeHni — nowck (Ctrl+
fa] Pewwerne "ExcelPlt" (npoexTos: 1)
4 [%] ExcelPit
4 =B Coplnkw

5-8 |nterop.Microsoft.Office.Interop.Excel 1.9
=& mscorlib
w0 Sy
-0
N
N

B Sy

lE BHELLIHWE 33BMCUMOCTI

M ZaronceoyHele danne
M Daiinel MCXOAHOTD KOS
Ml Daiine pecypcos

OBospes.. Ceowcrea Team Ex.. [peacra..
PucyHok 7.8 — Ornapau piweHb 3 gogaHoto bibniotekoto Microsoft Excel 16.0 Object
Library

Tenep MOXKHa NepenTn A0 NPOrPaMHOro KoAy, HaBeAeHOTO B IICTUHTY HUXKYE.

#pragma endregion
private: System::Void MyForm_Load(System::0bject” sender, System::EventArgs® e) {

this->Text = "Po3paxyHok womicsa4yHux nnatexis";
labell->Text = "PiyHa cTaBka y %";
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label2->Text = "TepmiH B MicAuax";
label3->Text = "Po3mip kpeauty";
textBox1->Clear();
textBox2->Clear();
textBox3->Clear();

buttonl->Text = "Po3paxyHok";

}

private: System::Void buttonl_Click(System::0bject” sender, System::EventArgs® e) {
try
{
auto XL = gcnew Microsoft::0ffice::Interop::Excel::Application();
// 3MiHHa 3 "MOPOXHiM" 3HAYeHHAM:
auto t = Type::Missing;
// OTpuMMyeEMO pO3Mip MicAYHOro naaTexy:
double pay = XL->WorksheetFunction->Pmt(
(Convert::ToDouble(textBox1l->Text))/1200,
Convert: :ToDouble(textBox2->Text),
Convert::ToDouble(textBox3->Text), t, t);
// ABO, sKkwo BuKopucTOBYBATU OyHKUit Pmt()
// 3 Microsoft VisualBasic:
// Double FV = 0;
// Microsoft::VisualBasic: :DueDate dt =
// Microsoft::VisualBasic: :DueDate::EndOfPeriod;
// Double pay = Microsoft::VisualBasic::Financial: :Pmt(
// (Convert::ToDouble(textBox1l->Text))/1200,
// Convert::ToDouble(textBox2->Text),
// Convert::ToDouble(textBox3->Text), FV, dt);
auto Psgok = String::Format(
"KoxeH Micaub cnig nnatutu {0:$ #.##} nmonapis”,
Math::Abs(pay));
MessageBox: :Show(Pagok) ;
XL->Quit();
}
catch (Exception ~ CuTyauin)
{
MessageBox::Show(CuTyauin->Message, "Momunka",
MessageBoxButtons: :0K, MessageBoxIcon: :Exclamation);

AK BMAHO 3 TeKCTy nporpamu, npm obpobui noaii 3aBaHTaXKeHHA ¢opmu
ounwatotbca (Clear) TekcTtoBi Nons, a TakKoX NiANMCYOTbCA HAa3BW LMX MNOIB 3a
aonomoroto mitok labell - label3 i npucBoroeTbcs Ha3Ba KHonui Buttonl.

Mpn 06pobui noaii KnauaHHA Ha KHonui PO3paxyHOK CTBOPHETLCA 06'eKT
Excel: :Application. O6'ekt Excel::Application 3abe3sneuye poctyn Ao
dyHKuUin MS Excel, 3okpema go ¢yHKuii Pmt (). Ha Bxig ¢oyHKuii Pmt() nomaemo
3HAYEeHHA TEKCTOBMX MOJIB, KOHBEPTOBAHMX 3 pAgKosoro Tuny B Tun Double. Mpu
LbOMY NEPLUMN apryMeHT PYHKLii nepeBoANMO 3 PiYHOI NPOLLEHTHOT CTaBKU B MiCAYHY
CTaBKy B COTMX YaCTKax OAMHWLI, TOMY AinMmo Ha 1200. Ha Bxig ¢dyHKUiT TaKoXK
A0BOAUTBCA NOAATM LWe ABa NapameTpu, AKi € Heobos'AskoBumu. TyT mu
BMKOpUCTOBYBanu none Type::Missing ans oTpMMaHHA 3HAYEHHs NapameTpa
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MeToAy 3a 3amoBYyBaHHAM. Ha Buxoai dyHKuji Pmt () oTpumyemo po3mip micA4HOro
NAaTeXy, AKMN BUBOAMMO, BUKOPUCTOBYHOUM DYHKLiO MessageBox: : Show.

3BepHeHHA Ao ¢yHKLUin MS Excel opopmnaemo B 6n0oui try ... catch gna
06p06KKM BUHATKOBUX cuTyaLiit (Exception). 3ayBarknumo, Wwo B AaHiit nporpami mu
He nepenbaynnm AiarHOCTUKY 0OOB'A3KOBOro 3amOBHEHHA BCiX MOAIB, @ TAKOX
AiarHOCTUMKY BBEAEHHA TiIbKM YMCNOBMX AaHMX, WOO He nepeBaHTa*KyBaTU TeEKCT
nNporpamm YNCNEHHUMM OYEBUAHMUMU NoApobMLAMK.

Y AaHin nporpami MU Kifibka 3MiHHUX Oronocunun aK auto, Le o3Havae, Wo T1n
BiAANOBiAHOI 3MiHHOT BUBOAUTLCA 3 BUpPa3y iHiliani3au,i (AK oronoweHHA var B C#).

IHTepdenc nporpamm NoKasaHMM Ha puc. 7.9.

o2 PozpaxyHok womic..  — | g

Piura cTaeka y % |-|[;. |

TepmiH B MiCALAX |24[:. |

Posmip kpemTy |EEDDD |

Koxen micauk cnig nnatury § 366,71 gonapis

0K

PucyHok 7.9 — Pe3ynbTaT pob0TH Nporpamm 3 BUKOPUCTaHHAM piHaHcoBUX GYHKLiM MS Excel

B pgaHomy nigpos3gini Ha MNpocToMy MPUKNALi MW PO3IASHYAM, AK Eerko
niakntoumTnuca ao 6ibniotekn ob'ektie MS Excel i KopuctyBatuca ii pyHKUismM.
OpaHak ¢yHKuis Pmt() € Takox B cepepmosuwi Visual Studio B npocrtopi imeH
Microsoft::Visual Basic::Financial To4HoO 3 TakMmu K napametpamu. Ans
3BEepPHEHHA A0 Uiei dyHKUji Tpeba 6yno 6 niaknoyeHHa ao Visual Basic. TobTto
cnip, byno 6 B NPOEKT [oaaTtu NOCUNAHHA Ha 6ibnioTeky
Microsoft.VisualBasic.dll. Ona uporo B nyHKTi meHto lpoekT (Project)
Tpeba BMbpaTM KomaHay JoaaTu nocunaHHA... (Add Reference...), a Ha
Bknaaui .NET aBivi knauHytM Ha nocmnaHHi Microsoft.VisualBasic. B ybomy
BMNAAKY MOXHa 6yno 6 3Beptatmuca o ¢yHkuii Pmt(), Ak ue npeacraBneHo B
KomeHTapi. OgHaK B AaHOMY NPUKAAZLI NOKa3aHa NPMHLUMNOBA MOXKANBICTb PO6OTH 3
oyHKUiamn MS Excel 3 C++ - nporpamu.

MOBHWIA TEKCT A@HOr0 NPOrPaMHOro MOAyAA HaBeAEHWUI B NiCTUHTY 7.3.
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7.3 PiweHHA cucTtemMu piBHAHb 3a gonomorow ¢yHKuiin MS Excel

Bukopucrosytoun ¢yHKLUiT MS Excel, B cBOili nporpami, ctBopeHin B Visual
C++, MOKHa BUpillyBaTK i BinblWw cepio3Hi 3aBAaHHA. Hanpuknaa, po3rnsHemo, siK
BUPILLMTM CUCTEMY NiHIMHUX anrebpaiyHuX PiBHAHD.
BupiwyBatn cuctemy niHiMHMX anrebpaiyHnx piBHAHb ByAemMO B MaTPUYHIN
dopmi. Cuctema niHiMnHUX anrebpaivHnx piBHAHb BUAY
A11X1 + a12X5 + -+ a1 Xy = by
Ay X1+ ayyXxy + -+ ayppXy, = by

anlxl + anzxz + -+ annxn == bn
B MaTPUYHi popmi3anucyetbca sk A - X = B, ae A — ocHOBHa maTpuua cuctemu, abo
MmaTpuuAa KoedilieHTis

all alz coe aln
Ay Aoy - Qo
A= : g 8 b
An1 Qnz " Qnn
X — MaTpMUA-CTOBNYMK HEBIAOMMX 3MIHHUX
X1
X2
X = 8 ’
xn
B — maTpuuAa-CTOBMYMK BiZIbHUX YIEHIB
by
b
BIaRt: |
by,

PilueHHA cuUCTEMM NiHIMHUX anredbpaiyHUX PiBHAHb MATPUYHUM METOAO0M

BM3HAYAETbCA 32 3a/IE€XKHICTHO:
X = A 1%B,
ne A~1 —380poTHa MaTpumuAa KoediLieHTiB MPY HEBIAOMMX.

[Ana 3HaxopKeHHA 3BOPOTHOI MaTpuui B MS  Excel iHCHye yHKLiA
MINVERSE() (B pociiicbkomoBHil Bepcii MOBP ( )), aHanoriuHa ¢yHKuji MInverse ()
B 06'ekTi WorksheetFunction 3 6i6niotekn 06'ektiB Microsoft Excel.

ONAa MHOXEHHA 3BOPOTHOI MATPULL Ha BEKTOP BiZIbHUX YNEHiB € BiANOBIAHO
dyHKUii MMULT () (B pocincbkomoBHin Bepcii MIMTIPOU3()) Ta MMult (). Taki pyHKuii
BiAacyTHi B Visual Studio, i B ;aHOMy BMNaaKy M1 OTPUMYEMO peasibHUA NO3UTUBHUM
edeKT Bia, nigkntoueHHa Ao yHKUin MS Excel.

Po3rnAaHemo npuKknag, B AKOMY 3HaWAEMO PilleHHA ANA HAaCTYMHOI CUCTEMM
NiHINHMX anrebpaiyHnX PiBHAHb:

xl +2X2 +X3 - _1,
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3x1 —x; —x3 =—1,
_le + sz + BX3 == 5

Mpuknag nporpamHoi peanisauii

Mpuknaj piweHHA cucTeMn NiHiINMHUX PiBHAHb 3 BUKOPUCTAHHAM
¢yHkuin MS Excel.

[na BupiweHHA wiei 3agayi 3anyctumo Visual Studio i B BikHi CTBOpEHHA
npoekTy (New Project)subepemo B cepeposuwi CLR By3na Visual C++ pgopaTok
wabnoHy Windows Forms ans C++. Y npoeKTtoBaHy eKkpaHHy dopmy 3 MaHeni
enemeHTiB (Toolbox) nepeHecemo Tpu MITKKM, B AKi 3anMIEeMO Hali PIBHAHHA, i
KHOMKY. Y NOTOYHMI NPOEKT NiaKAo4Yaemo 6ibnioteky o6'ektiB MS Excel. Ana uboro
B MeHto lMpoekT (Project) subepemo komaHgy [logaTu nocunaHHA... (Add
Reference...), notim Ha BKknaaui COM aBivi KnauHemo Ha nocunaHHi Microsoft
Excel 16.0 Object Library (puc.7.7).

Mporpamy nobyayeMO TakKMM YMHOM, WO B 0OPOOHMKY NoAii 3aBaHTa*KEHHSA
dopmun MyForm_Load 3anuwemo Hawi anrebpaiyHi piBHAHHA B 06’ekTn Label Ta
AOAAMO Hanuc Ha KHonui. Po3paxyHoK 6e3nocepegHbo 6yaemo nNpoBOAUTU Y
06p06HUKY noaii HaTUckaHHA KHonkn buttonl Click, Tomy B ubomy 06pobHUKY
noAii i 3agamo (iHiuianisayemo) npsamy matpuuto y BUrnaai ABOBMMIPHOrO MacuBy Ta
PALOK BiIbHUX YNEHIB Y BUrNA4I OA4HOBUMIPHOIO Macuay.

#pragma endregion

private: System::Void buttonl_Click(System::0bject” sender, System::EventArgs™ e) {
// Bupiwyemo cuctemy
// x1 + 2*x2 + x3 = -1
J) FHATS S = et =il
// -2*x1 + 2*x2 + 3*x3 =5
// Dna uiei cucTemu npsma mMaTpuua byae mMaTu BUrAAL:
// array<double,2> ~ A = gcnew array<double,2>(n, n);
array<double, 2> ~ A= { { 1, 2, 1 },
{3: '1; -1 }J
{'2) 2, 3 } };
// PAfOK BinbHUX 4neHiB:
// array<double> ~ B = gcnew array<double>(n);
// BinbHi 4neHu:
array<double> ~ B = { -1, -1, 5 };
// CTBOpeHHA ek3emnnapa knacy Excel::Application:
auto XL1 = gcnew Microsoft::0ffice::Interop::Excel::Application();
// 064yncneHHa peTepmiHaHTa maTpuui A
double BM3HayHMK_A = XL1->Application->WorksheetFunction->MDeterm(A);
// fAkwo BM3HAYHUK_A != @, TO BuXip 3 npouenypwu:
if (BMU3HA4YHUK_A == 0)
{

MessageBox::Show("Cuctema He Ma€e piweHHs, ockinbku\n" +
"BM3HAYHUK [JOpiBHWE Hynw", "Hemae piweHHA",
MessageBoxButtons: :0K, MessageBoxIcon::Exclamation);

return;
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// OTpuMMaHHS 3BOPOTHOI MaTpuui 3BOpoTHa_A:
Object ~ 3BopoTHa_A = XL1->Application->WorksheetFunction->MInverse(A);
// OyHkuis Transpose nepeTBOPHE PAJOK BiNbHUX
// 4neHiB y BeKkTOp:
Object ~ BekTop_B = XL1->Application->WorksheetFunction->Transpose(B);
// MHOXeHHA MaTpuul Ha BeKTOp BiNbHMX YneHiB:
Object ~ X =
XL1->Application->WorksheetFunction->MMult(3BopoTHa_A, BekTop_B);
// Wob BignoBigb Habyna iHAeKCOBaHWX BNACTUBOCTEMN,
// nepeTBopuMO 1i B MacuB:
array<Object”, 2> ~ piweHHa_X = (array<Object”, 2> ~)X;
// OTpUMYyEMO ABOBUMipHWWA MacuB, iHAEKCU SIKOrO
// NOYMHaAWTbCA 3 OAMHMLI :
MessageBox::Show("HeBigomi popiBHioTb: x1=" + piweHHa_X[1, 1] + " x2=" +
piweHHs_X[2, 1] + " x3=" + piweHHA_X[3, 1]);
B

private: System::Void MyForm_Load(System::0bject”® sender, System::EventArgs® e) {
labell->Text = "x1 + 2*x2 + x3 = -1";
label2->Text H3EXA = X2 - X3 a=hcli

label3->Text = "-2*x1 + 2*x2 + 3*x3 = 5";
buttonl->Text = "PiweHHA";
Text = "Cuctema NiHiHUX anrebpaiyHux piBHAHBL";
I
private: System::Void label3_Click(System::0bject” sender, System::EventArgs® e) {
I
3
Ji

AK BMAHO 3 TEKCTy Nporpamu, 3a4akun nNpAMy MaTpuULIO, 3HAYeHHA
KoeQilliEHTIB NPMCBOIOEMO BiApa3sy nNpW OrOJIOWEHHI ABOBUMIPHOIO Macusy.
AHaNoriYHO NOCTYNAEMO 3 PAAKOM (0A4HOBMMIPHUM MACUBOM) BiIbHUX Y/1EHIB. 3rigHO
3 BuMmoroto o6'ekta WorksheetFunction pesynbTytoui 3BOpPOTHA MaTpuUUA | BEKTOP
HeBiZOMMUX NOBUHHI ByTM oronowweHi AK 06'ekTHI 3miHHI (TUnNy Object). CnoyaTtky
064YMCNIOEMO BM3HAUYHMK (AETEPMIHAHT) NPAMOT MaTPULL, BUKOPUCTOBYOUM DYHKLO
MS Excel MDeterm(). fAKwo npama maTpuua noraHo obymoBssieHa, TobTO
BU3HAYHMK AOPIBHIOE O, TO BUXOAMMO 3 NpoLeaypuv i NOBIAOMNAEMO KOPUCTYBAYEBI B
AianoroBomy BikHi MessageBoX, Lo cuctema He Mae piweHHA (puc. 7.10).

Hemae piLueHHs =

CHCTEME HE MAE PILLEHHRA, OCKINEKN
BM3HEYHMWK ACPIBHICE HYHD

PucyHoK 7.10 — lNoBigoOMNEHHA NPO BiACYTHICTb pilleHHSA

AKLWO BU3HAYHMK MaTpMLi He AOPiBHIOE O, TO 3 Aonomoroto ¢yHKLUii MS Excel
MInverse() 3Haxoanmo obepHeHy maTpuuto. Tenep pagok (0g4HOBUMMIPHUI MacuB)
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Bi/IbHUX Y/IEHIB C/Nig NEPETBOPUTM Y BEKTOP, ANA Li€i METU BUKOPUCTOBYEMO YHKLLiIO
MS Excel Transpose() (Tob6To TpaHcnoHyBaTV macus B). ani obepHeHy maTpuLto
3a gonomoroto GyHKLii MS Excel MMult() MHOXMMO Ha BEKTOP BiIbHMX YNEHIB. Y
pe3ynbTati ¢yHKuia MMult() noBepTae ABOBUMIPHWI MaACUB, iHOEKCU SKOrO
NOYMHAIOTBCA 3 OAMHMLI (ane He 3 HynA). HactynHUm onepatopom GOpMaTyEMO
BiANOBiAb y Aianorosomy BikHI MessageBox.

Pe3ynbtaT pob0TM Nporpamun HaBeaeHUM Ha puc. 7.11.

o Cuctema ninifiHmx 3. 0 — O L4
21+ %2 +x3=-1
Il -x2-x3=-1

Fxl+ 252 +3%3=5

Heeigomi gopiedromTte: x1=0%2=-2x3=3

oK

PucyHok 7.11 — Pe3ynbTaT pob0TH Nporpamm 3 BAKOPUCTaHHAM MaTeMaTUUHUX GyHKLUin MS Excel

Ak 6aunmo, JOCUTb CKNaAHi 3aBAAHHA MOXHA BMpillyBaTU 33 AOMNOMOrOH0
KOPOTEHbKOI Nporpamu 3aBAsKM 3BEpHEHHIO A0 ¢yHKUin MS Excel. Mpuyomy Ha
Komn'toTepi, ae byae npautoBaTh LA Nporpama, 308Cim He 060B'A3KOBO NOBUHEH BYTH
iHcTanboBaHUM MS Excel. OgHaK iHCTaNAUIMHMA NaKeT Baloi NPOrpamMmm NOBUHEH
mictutn  BignosigHy  dll-6i6nioteky  ¢yHKuin  Microsoft  Excel  (dpann
Interop.Microsoft.Office.Interop.Excel.1.9.dll).

MOBHMI TEKCT AaHOro NPOrpPamMHOro MoAy/1Aa HaBeAEHUN Y NiCTUHTY 7.4.

NMpuknag nporpamHoi peanisauii

Mpuknap nobynosu piarpam 3acobamum MS Excel

Po3rnsaHemMo MOMKAMBICTb NOBYA0BWM Aiarpam 3 Nporpamu, AKa HanuMcaHa Ha
moBi C++/CLI 3 BMKOpUCTaHHAM 3acobiB (06'ekTiB KOMMNOHEHTHOI bibnioTekn) MS
Excel.

[na BupiweHHA uiei 3agavi 3anyctumo Visual Studio i s BikHi CTBOpEHHA
npoekTy (New Project)subepemo B cepeaposuwi CLR BysnaVisual C++ gopaTok
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wabnoHy Windows Forms gna C++. Y npoeKktoBaHy ekpaHHy dopmy 3 MaHeni
enemeHTiB (Toolbox) nepeHecemo:
1) enemeHT Panel (o6’ekt panell), a B HbOMY pPO3MICTUMO eNeMeHT
DataGridView ans BigobparkeHHA TabINYHUX AaHUX;
2) enemeHT Panel (o6’ekt panel2), a B HbOMy PO3MICTUMO ABa €1EMEHTU
Button (06’ektn buttonl ta button2);
3) enemeHT Panel (o6’ekt panel3), a B HbOMYy PO3MICTUMO TpPU €NEMEHTU
Label, Tpu enemeHtn TextBox Ta ogHy KHonKy Button;
4) pBa enemeHTun AianoroBux  BiKOH SaveFileDialog (06’eKkTHn
saveFileDialogl ta saveFileDialog2).
Micna upboro BikHO KOHCTpyKTOpa (Design) noBMHHO MaTK HACTYMHUIA BUTAAL,
(puc. 7.12).

w padikExcel

MyForm.h [Konctpykrop]® R X

a5 MyForm

|E_!| saveFileDialog |E_!| saveFileDialog2

PucyHoK 7.12 — BiKHO KOHCTpYKTOpa ¢opmmM Nicns AoAaBaHHSA BCiX eleMeHTIB

Y NOTOYHWUI NPOEKT NiaKknto4aemo 6ibnioteky 06'ekTiB MS Excel. Ons uboro B
meHto lMpoekT (Project) subepemo KomaHay [oAaTu NOCUNAHHA... (Add
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Reference...), notim Ha BKknaaui COM aBivi KnauHemo Ha nocunaHHi Microsoft
Excel 16.0 Object Library (pwuc.7.7).
[lani foaaeMo NPorpaMHuin Koa HaBedeHU HUMKYe.

#pragma endregion
DataTable”® Tabnuua; // 06'aABneHHA obbekTa "Tabnuus"
DataSet” HabipflaHux; // 06'ABneHHA obbekTa "HabiplaHux"
DataColumn”® CtoBnuukl; // 06'aBneHHs obbekTa CToBM4MKl
DataColumn” CtoBn4uk2; // 06'aBneHHs obbekTa CTOBMYUK2

private: System::Void buttonl_Click(System::0bject” sender, System::EventArgs® e) {

// CTBOpweMO ek3emnnap knacy Excel::Application:

Microsoft: :0ffice: :Interop::Excel::Application ~ XL1 = gcnew
Microsoft: :0ffice: :Interop::Excel::Application();

XL1->Visible = true;

// 3apaemo napameTp 3a 3aMOBYYBaHHAM AJA WOro mnoAasnblioro

// BUKOpUCTaHHA Yy BignoBiaHuMx MeTodax:

Object ~ t = Type::Missing;

// CTBOpPWEMO HOBY KHUTy MS Excel:

Microsoft: :0ffice: :Interop::Excel: :Workbook ~ KHura = XL1->Workbooks->Add(t);

// 06'sBnsieMo apkywi B KHM3i:

Microsoft::0ffice: :Interop::Excel::Sheets ~ Apkywi = KHura->Worksheets;

// BubupaemMo nepwuit apkyuw:

Microsoft: :0ffice: :Interop::Excel: :Worksheet ~ Apkyw =
(Microsoft::0ffice::Interop::Excel::Worksheet ~)Apkywi->Item[1];

// fIKWwo xo4emo AoAaTu We OAMH apKyw (4Y4eTBepTuUil) A0 BXe iCHYWYMX:

// _Worksheet ~ Apkyw = safe_cast<_Worksheet”>(Apkywi->Item[ (Object”)1 1);

// 3anucyemo AaHi y BignoBigHWX Komipkax:

String ~ colA;

String ”~ colB;

// 3anucyeMo 3aronoBkKWM CTOBNYMKiIB Ha nucT Excel

Apkyuw->Range["Al1", t]->Value2 = CtoBn4ukl->Caption;

Apkyuw->Range["B1", t]->Value2 = CroBn4uk2->Caption;

// 3anucyemo Tabauuw Ha nucTt Excel

for (int i = @; i < Tabnuus->Rows->Count; i++)

{
colA = "A" + (i+2).ToString();
colB = "B" + (i+2).ToString();
Apkyuw->Range[colA, t]->Value2 = dataGridViewl->Rows[i]->
Cells[@]->Value;
Apkyw->Range[colB, t]->Value2 = dataGridViewl->Rows[i]->
Cells[1]->Value;
}

// 3amoBnsemo nobygpoBy Aiarpamu (rpa¢ika) 3 mapameTpamu 33 3aMOBYYBAHHAM:
Microsoft: :0ffice: :Interop::Excel::Chart ~ Ipadik =
(Microsoft::0ffice::Interop::Excel::Chart ~)XL1->Charts->Add(t, t, t, t);
// 3apjaemo piana3oH 3HayeHb AnA nobynoBu rpadiky:
padik->SetSourceData(Apkyw->Range["A2", colB],

Microsoft: :0ffice: :Interop::Excel::X1RowCol: :x1Columns);
// 3apaemo Tun rpadika "ctoBnumkoBa piarpama" (rictorpama):
fpadik->ChartType =

Microsoft: :0ffice: :Interop::Excel: :X1ChartType::x1ColumnClustered;
Mpadik->HasLegend = false; // Bipknwyaemo nereHpy rpadika
Mpadpik->HasTitle = true; // Tpadik mae 3aronoBok
Fpa¢ik->ChartTitle->Caption = TabnuuAa->TableName;
// Nipnuc oci X:
Microsoft: :0ffice: :Interop::Excel::Axis ~ Fopu3oHTanbHaOCb =

(Microsoft::0ffice::Interop: :Excel::Axis”)Ipadik->Axes(

Microsoft: :0ffice: :Interop::Excel: :X1AxisType::x1lCategory,
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Microsoft: :0ffice: :Interop::Excel: :X1AxisGroup::x1Primary);
FopnsoHTanbHaOcb->HasTitle = true;
Fopu3oHTanbHaOcb->AxisTitle->Text = CtoBnyukl->Caption;

// Nipnuc oci Y:

Microsoft: :0ffice: :Interop::Excel::Axis ~ BepTukanbHaOcb =
(Microsoft::0ffice::Interop: :Excel::Axis”)Ipadik->Axes(
Microsoft: :0ffice: :Interop::Excel: :XIAxisType: :x1Value,
Microsoft::0ffice: :Interop::Excel: :X1AxisGroup::x1Primary);

BepTukanbHaOcb->HasTitle = true;

BepTukanbHaOcb->AxisTitle->Text = CrtoBn4uk2->Caption;

// 36epexeHHA rpadika B pacTpoBomy danni:

if (MessageBox::Show("36epertu pgiarpamy?", "[Oiarpama",
MessageBoxButtons: :YesNo, MessageBoxIcon::Question) ==
System: :Windows: :Forms::DialogResult::Yes)

!
if (saveFileDialog2->ShowDialog() ==
System: :Windows: :Forms::DialogResult::0K)
{
// AKwWo KopucTyBay HaTUCHyB 36eperTu, 3bepiraemo piarpamy
XL1->ActiveChart->Export(saveFileDialog2->FileName, t, t);
}
}

}

private: System::Void MyForm_Load(System::0bject”® sender, System::EventArgs® e) {
// 3afaEMoO HanmWCKU Ha KHoMKax
button3->Text = "CTBopuTM Tabauuw";
buttonl->Text = "CTtBopuTu piarpamy Excel";
button2->Text = "36eperTn Tabnuuw y ¢ain xml";
// 3ajaEemMo 3arosioBok BikHa
Text = "CTBopeHHs Aiarpamm B MS Excel";
// 3apaemMo BUCOTY KHOMOK
buttonl->Height = 25;
button2->Height = buttonl->Height;
button3->Height = buttonl->Height;
// 3apaemMo Hanucu Ha MiTkax Lable

labell->Text = "Ha3Ba Tabauui";
label2->Text = "Im'Aa 1-ro cToBN4YMKa";
label3->Text = "Im'a 2-ro cToBnYMKa";

// BWpiBHWEMO KHOMKM B Mexax 06'exkTiB Panel

buttonl->Dock = DockStyle::Bottom;

button2->Dock = DockStyle: :Bottom;

button3->Dock = DockStyle::Bottom;

// BupiBHwWEMO 06'KkTu Lable Ta TextBox B Mexax 06'ekTy panel3
labell->Width = label3->Width;

label2->Width = label3->Width;

labell->Top = 10; labell->Left = 10;

label2->Top (labell->Height + 10) + 10; label2->Left = 10;
label3->Top = (labell->Height + 10) * 2 + 10; label3->Left = 10;
textBox1->Top = labell->Top; textBoxl->Left = label3->Width + 30;
textBox2->Top = label2->Top; textBox2->Left = label3->Width + 30;
textBox3->Top = label3->Top; textBox3->Left label3->Width + 30;
textBox1l->Width = 110;

textBox2->Width = textBox1l->Width;

textBox3->Width textBox1l->Width;

// 3apaemMo wupuHy ¢GopmMyM 3 ypaxyBaHHAM WMpUHM 06'ekTiB Lable Ta TextBox
Width = 10 + labell->Width + 20 + textBox1->Width + 60;

// 3apaemo BUCOTY panel3 3 ypaxyBaHHAM BUCOTU 06'ekTiB Lable, TextBox, button3
panel3->Height = (labell->Height + 1@) * 3 + button3->Height + 30;
// 3apaemo BUCOTY panel2

panel2->Height = buttonl->Height * 2;
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// BupiBHKWeEMO 06'ekTu Panel B mexax ¢opmu
panel2->Dock = DockStyle::Bottom;
panel3->Dock = DockStyle::Bottom;
dataGridViewl->Dock = DockStyle::Fill;
panell->Dock = DockStyle::Fill;
// BnactuBicT DockStyle::Fill npauiwe He 3aBXAM KOPEKTHO
//wob BMMpaBUTKU CUTyauil MOXHa ckOpucTaTucb "4YapiBHUM omepaTopom”,
//AKWA BCTAHOBUTb Aas MNpobseMHoro o6'ekTa iHAeKkc @ BNacTUBOCTL
//SetChildIndex 6aTbkiBCcbkoro o6 '€ekTy
this->Controls->SetChildIndex(panell, @);/////////////////////////1//////]/]
// TpuxoBy€emMo naHenb panel2 3 kKHonkamu nobynoBu giarpamum Ta 36epexeHHA Tabauui
panel2->Visible = false;
// BcTaHoBnWEMO $GinbTp Ansa 36epexeHHA Tabnuui y dann XML
saveFileDialogl->Filter = "®aiam XML(*.xml)|*.xml|Bci danam (*.*)[*.*";
// BcTaHoBnweMO ¢inbTp Ansa 36epexeHHA giarpamu y dann IPG
saveFileDialog2->Filter = "®ainu 306paxeHb JPG(*.jpg)|*.jpgl

Bci damnm (*.*)|*.*";

}

private: System::Void button2_Click(System::0bject” sender, System::EventArgs® e) {
// 36eperTtu dain *.xml:
if (saveFileDialogl->ShowDialog() == System::Windows::Forms::DialogResult: :0K)
{
// flKwo kopucTyBay HaTucHyB 36eperTu, 36epiraemo TubAMLKO
HabipAaHux->WriteXml(saveFileDialogl->FileName);

}

private: System::Void button3_Click(System::0bject” sender, System::EventArgs”® e) {
Tabnuua = gcnew DataTable();
HabiplaHux = gcnew DataSet();
// 34YMTYEMO Ha3BM CcTOBMYMKiB 3 noniB textBox
CtoBnyukl = Tabnuua->Columns->Add(textBox2->Text);
CtoBnYuk2 = Tabnuua->Columns->Add(textBox3->Text);
// 34MTyeEMO Ha3By Tabnuui 3 nona textBoxl
Tabnuua->TableName = textBox1l->Text;
// NMoB's3yemo 06'ekT dataGridViewl 3 Tabauuet
dataGridViewl->DataSource = Tabnuus;
// DopaTtu o06'ekT Tabnuua B DataSet
HabipllaHux->Tables->Add(Tabnuua) ;
// Bipobpaxa€emo naHenb 3 KHOMKaMu
panel2->Visible = true;

Kog paHoro nporpamHoro moayns [ocutb 06’eMHMM, wWwo nos’A3aHe 3
nporpamyBaHHAM  BWUPIBHIOBAaHHA  €1eMeHTIiB  iHTepdency, Ta  NeBHO
YHiBEpCanbHICTIO AaHOi nporpamu. Mporpama NPONOHOE KOPUCTYBa4vy 3agath im’'sa
TabAuui Ta imeHa ABOX CTOBMNYUKIB AaHMX. [licna uboro 3a AONOMOIO HaTUCKAHHA
KHOMKWN CTBOPIOETbCA TabanuA AaHUX 3 ABOMA CTOBMUAMMU, B AKi MOXHa BBOAWUTU
NOBINbHI AaHi 3 OyAb-AKOMO KiNbKicTIO pAAKiB. Ha ocHOBI BBeAEHMX ABOX CTOBMYUKIB
AaHuX i byae BUKOHYyBaTMCb NobyaoBa giarpamue MS Excel.

Y 06pobHuKy noaii MyForm Load npucBololOTbCA 3HAYEHHA Pi3HMM
B/IaCTUBOCTAM 06’€eKTiB dopmMu. binblicTb LUMX BNACTMBOCTEN 3pY4Hille 3a4aBaTu B
peXumi NpoekTyBaHHA Yy BikHi BnactuBocTi (Properties) ans signosigHoro
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06’ekTy. Takox y 06pobHUKy noaii MyForm Load aesaki BnacTMBOCTI 3a4atoTbCA Y
BUINAAI 3aNeKHOCTEN ANSA OOCATHEHHS iAeaNibHOro pO3TallyBaHHA Ta pPO3MipiB
enemeHTiB iHTepdency. Cnig 3BepHYTM yBary, WO MNPU BCTAHOB/IEHHI B/1IaCTUBOCTI
Dock y 3HaueHHa Fill (3anoBHeHHA) gnAa 06’€KTiB, UA BNACTUBICTb YAaCTO MpPaLOE
HEKOPEKTHO i 3aliMa€ nsouwly i iHWKX BXe BUpiBHAHMX 06’ekTiB. LLLo6 06’ekTn
iHTepdency nicna BUpiBHIOBAHHA He NepeKkpMBanM OAWH O4HOro, NOTPIOHO AoAaTH
HACTYMNHUIN PAJOK Koay:

this->Controls->SetChildIndex(panell, ©0);

Ae this — ue 6aTbKiBCbKNI 06’EKT-KOHTEMHEP B MEXKax AKOro BMPIBHIOOTLCA iHLUi
06’eKkTn (B AaHOMy BUNagKy ue ¢opma); SetChildIndex () — dyHKLin, B AKY B AKOCTI
nepLIoro napameTpy nepenaemo im'a ob’ekTy, AKU mae Bnactueictb Dock 3i
3HaYeHHAM Fill (3anoBHeHHA), B HalwoMy BMMNaAKy ue panell.

Micha 3anycky nporpammv mMu nob6auymMmo BiKHO GOpPMM, B AKOMY LLE HEMAE
Tabaunui. BignosBigHO Hemae AaHMX, 33 AKMMKM NOTPibBHO ByayBaTn agiarpamy, abo
36epiratm Tabauuto y dann XML. 3a ui aii B Hac BiANoBiAalTb ABi KHOMKW, AKi
PO3TalOBaHi HAa NaHeni panel2. Tomy npu 3anycky Gopmmn Mu NPUXOBaAM L0 NaHENb
3 ABOMa KHoMKamu (puc. 7.13).

// TpuxoBYy€EMO NaHenb panel2 3 KHomMkKamu MobynoBu piarpamum Ta 36epexeHHA Tabauuyi
panel2->Visible = false;

5 CTEOpEHHA giar..  — a X
Hasea Tabmiwi |F|:ua¢|ik: Npopasis |
IM'A 140 cToBMUMKE |I'u1iu:nu.i |
IM'A 20 cToBMHMKA ||'|p.;.ﬂaxj| |

Creopuma Tabniu

PucyHok 7.13 — BikHO nporpamu nicada 3anycky 3 BBeAeHMMM Ha3BaMu CTOBMNYMKIB Ta TabaunLi

Konu KopuctyBay BBeAe iMeHa CTOBMYMKIB Ta Ha3By TabauLi i HATUCHE KHOMKY
CtBopuTu Tabnuuw (06pobHMK nogaii button3 Click), y BiKHi 3’aBUTbcA nycTa
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TabnnuA, a TaKoXK NaHenb 3 ABOMaA KHoMKamu. B Tabauuto notpibHO BBECTM AaHi 33
AKMMUK | ByayBaTMmemo Aiarpamy (puc. 7.14).

ol Creopewns giar.. — O >
Micawj MNpogaxi ()
Miomi 35
bepesetb 27
KEiTeHE 34
Trzeewm 10 &

26eperm Tabnawo y gain xmi

Cteopuma giarpamy Bxcel
Hazea tabimiui |Fpa¢ir: NpoOakis |
IM'a 110 cToBMUMKE |Mi|3]:||_|j |
Im'A 270 CcTOBMUMKE ||'||:||:|p|axj |

CTEOpMTA TaGnALID

PucyHok 7.14 — BikHO nporpamu nicna BBeAeHHA Tabauvui AaHnx

Mpy HaTUCKaHHI KHONKK 36eperTv Tabauuw y ¢ann XML BiKAMKAETbCA
06pobHuK noaii button2 Click, B aAkomy nepenbaveHe BUBeAEHHA CTaHAAPTHOTO
Aianorosoro BikHa 36eperkeHHA danny ANa MOXKAMBOCTI 06paHHA micus 36epexkeHHA
Ta imeHi ¢parny KopuctyBadem (puc. 7.15).

// 36eperTtun dann *.xml:
if (saveFileDialogl->ShowDialog() == System::Windows::Forms::DialogResult: :0K)
%

// flkwo KopucTyBay HaTuUCHyB 3beperTu, 36epiraemo TubAMLIO
HabipAaHux->WriteXml(saveFileDialogl->FileName);

3a  pianoroBe  BiKHO  3b6eperkeHHA  ¢danny  Bignosigae  06’eKT
saveFileDialogl, B AKomy BCcTaHOBAEHE 3HAYEHHA QiNbTPY ANA Big0OpaKeHHs 3a
3aMoBYyBaHHAM nunwe ¢pannis XML.
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IIPOTPAMHHX /lOJAHKIB
ot 36epeskennn daiiny hd
P am » Ued MK » 840PRO (D) v @ Mowryk: B40PRO (D:) pel
¥nopagkyeatn * CTeopwTi nanky =z - 9
@ 3nbopos B, - MEA Ina's Jata 3miHeHHs Tun
2 NNA INSTALL 20/03/201601:33  MManka daitnie
& OneDrive & OneDrive 02/04/2016 21:50 Manka daitnie
OneDlriveTemp 02/04/2016 21:50 Manka daitnie
2 Jokymenti .
= Dokymentn 06/03/2016 12:46 Manka daitnie
8 Uei MK [ Dewrymerma 02/04/2016 02:31 Manka gaiinie
m Bigeozanucw = Tabnuuys_diarpama.xml 02/04,/2016 19:55 Jokyment XML
@ AokymeHtn
B Becanraweonn ¥ £ >
Ina'a painy: | TaGnuua_fiarpama.ml -
Tun dainy: | Paian XML xml) ~

A Tpuxoeati nanku 36eperti Cracysatu

PucyHok 7.15 — [lianorose BikHO 36epexeHHA Tabauui y dpann XML

Micna 36epereHHA Tabauui AaHWUX, X MOXKHA NeperpsHyTU Yy CTOPOHHIN
nporpami, Hanpuknag, y iHTepHeT bpaysepi.

KHonka CTBopuTM pgiarpamy Excel 6e3nocepeaHbo BignoBigae 3a
CTBOPeHHA Aajarpamu (06pobHuk nogaji buttonl Click). Ana moxxamnsocTi
CTBOPEHHA AjiarpaMmn M1 CNoYvaTKy 3anMcyeMo Hawy Tabauuto Ha apkyw Excel. 3a ue
Bi4ANOBiAA€E HAaCTyNHa YaCTUHA KoAay.

// CTBoOpwemo ek3emnnAap knacy Excel::Application:

Microsoft::0ffice::Interop::Excel::Application ~ XL1l = gcnew
Microsoft::0ffice::Interop::Excel::Application();

// BipobpaxeHHA BikHa Excel

XL1->Visible = true;

// 3apaemMo mapameTp 3a 3aMOBYYBaHHAM Ans WOro MoAafbWoro

// BUKOPUCTAHHA y BianoBiAHWX mMeToAaXx:

Object ~ t = Type::Missing;

// CTBOpWEMO HOBY KHuUry MS Excel:

Microsoft: :0ffice: :Interop::Excel: :Workbook ~ KHura = XL1->Workbooks->Add(t);

// 06'sBnseMo apkywi B KHM31i:

Microsoft: :0ffice: :Interop::Excel::Sheets ~ Apkywi = KHura->Worksheets;

// BubupaemMo nepwuii apkyuw:

Microsoft: :0ffice::Interop::Excel: :Worksheet ~ Apkyw =
(Microsoft::0ffice::Interop: :Excel::Worksheet ~)Apkywi->Item[1];

// AKWo Xxo4YeMo AOAATU W OAUH apKyll A0 BXe iCHyl4uX:

// _Worksheet ~ Apkyw = safe_cast<_Worksheet”>(Apkywi->Item[ (Object”)1 1);

// 3anucyemo AaHi y BignoBiAHMX KoOMipkax:

String ~ colA;

String ”~ colB;

// 3anucyemo 3aronoBKM CTOBMYMKiIB Ha aucT Excel

Apkyuw->Range["Al1", t]->Value2 = CtoBn4yukl->Caption;

Apkyuw->Range["B1", t]->Value2 = CtoBn4yuk2->Caption;

// 3anucyemo Tabauuw Ha auct Excel

for (int i = @; i < Ta6bauus->Rows->Count; i++)

{
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colA = "A" + (i+2).ToString();
colB = "B" + (i+2).ToString();
Apkyuw->Range[colA, t]->Value2 = dataGridViewl->Rows[i]->Cells[@]->Value;
Apkyuw->Range[colB, t]->Value2 = dataGridViewl->Rows[i]->Cells[1]->Value;

Mpu ubomy mu pobumo Buammumm BikHO MS Excel i 6e3nocepeaHbo
CNoCTepiraeMo 3anoBHEHHA Tabnuui Ha apKywi KHuru Excel. Micns cTBOpeHHSA
TabAnui AaHMX NoYMHAETbCA He3nocepeaHbO NOOYAOBA Aiarpamu.

// 3amoBnsemMo nobypoBy piarpamu (rpadika) 3 mapameTpamu 3a 3aMOBYYBAHHAM:

Microsoft::0ffice::Interop::Excel::Chart A Fpadik =
(Microsoft::0ffice::Interop::Excel::Chart ~)XL1->Charts->Add(t, t, t, t);

// 3apaemMo Aiana3oH 3Ha4veHb AnA nobynosBu rpadiky:

Fpadpik->SetSourceData(Apkyw->Range["A2", colB],

Microsoft: :0ffice: :Interop::Excel::X1RowCol: :x1Columns);

// 3apaemo Tun rpadika "ctoBnuukoBa giarpama" (rictorpama):

Fpadpik->ChartType = Microsoft::0ffice: :Interop::Excel::X1ChartType::x1lColumnClustered;

// Bipknw4aemo nereHpy rpadika:

Fpadik->HasLegend = false;

// Tpadik mMa€e 3aronoBoK:

Fpadik->HasTitle = true;

Fpadpik->ChartTitle->Caption = Tabnuua->TableName;

// Nipnuc oci X:

Microsoft::0ffice::Interop::Excel::Axis ~ Fopu3oHTanbHaOCb =
(Microsoft::0ffice::Interop: :Excel::Axis”)Ipadik->Axes(

Microsoft: :0ffice: :Interop::Excel: :X1AxisType::x1Category,
Microsoft: :0ffice: :Interop::Excel: :X1AxisGroup::x1Primary);

FopusoHTanbHaOcb->HasTitle = true;

FopusoHTanbHaOcCb->AxisTitle->Text = CrtoBnuyukl->Caption;

// Nipnuc oci Y:

Microsoft::0ffice::Interop::Excel::Axis ~ BepTukanbHaOCb =
(Microsoft::0ffice::Interop: :Excel::Axis”)Ipadpik->Axes(
Microsoft::0ffice::Interop::Excel: :X1AxisType: :x1Value,

Microsoft: :0ffice: :Interop::Excel: :X1AxisGroup::x1Primary);

BepTukanbHaOcb->HasTitle = true;

BepTukanbHaOcb->AxisTitle->Text = CtoBn4Yuk2->Caption;

PesynbTatom 6yae nosBa CTOBNYMKOBOI Aiarpamu y BikHi MS Excel 3
3aro/I0BKOM Ta nignuncamu Bicel (puc. 7.16).

3po3ymino, Wwo TUN AiarpaMn MOKHA 334aBaTH i iHWNK Y NPOrpamMHOMY KoA,.
Mpu ubomy pisHOBMAIB adiarpam Habarato binbwe, Hik y o6’ekti Chart moswu
C++/CLI.

Y nporpami TakoX nepeabavyeHa MOXKAUBICTb 36eperkeHHA oTpumaHoi y MS
Excel piarpamun y Burnsaai rpadiyHoro ¢aiiny 3 BAKOPUCTAaHHAM A1ia/IoroBoro BiKHa
saveFileDialog2. 3a ue Big NoBigae HAaCTYNHUI KOA.

// 36epexeHHA rpadika B pacTpoBomy ¢ainni:

if (MessageBox::Show("36eperTtu giarpamy?", "Aiarpama"”,
MessageBoxButtons: :YesNo, MessageBoxIcon::Question) ==
System: :Windows: :Forms::DialogResult::Yes)

if (saveFileDialog2->ShowDialog() == System::Windows::Forms::DialogResult: :0K)
[
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// fAlKwo kKopucTyBay HaTucHyB 36eperTu, 3b6epiraemo piarpamy
XL1->ActiveChart->Export(saveFileDialog2->FileName, t, t);

© Krwra3 - Excel = - | x

Daiin D(HDEH| Bcraene F'|:|3ru|iTK|¢h:|pru|'_-,u| Jani | Peuensy | Moganx Ha,a,ii‘_-,r,q|_ﬂ.E:E:‘r“r"F|Ku:umaHﬂ| Konctpykrop ¢h:|pru|ar| @ Noknag Vladyslav... F_}_ CninbHWiA gocTtyn

1L & woE @

Oopatn L i i I | I I ! ‘ I | l Mepexig prgok/ BuBpatn | 3minuta Tun | MepemicTimin
giarpamm ~ MaKeT ™ @ - - s AaHi Alarpamm giarpany
MakeTi giarpam Cruni giarpam i Tun PosTawysaHHa

lpadik npopaxkis

il

CiueHb MioTui BepeseHb KeimeHb TpaseHb
Micaui

Fo

Aiarpamal

loToBo

PucyHok 7.16 —NobypoBaHa aiarpama y BikHi MS Excel

Micha nobynoBu giarpaMun Ha eKpaHi 3’ABUTLCA Aia/Iorose BiKHO 3 3aNUTOM Ha
36epekeHHs giarpamm, CTBOpeHe 3a Aonomoroto yHKuji MessageBox (puc. 7.17).

Jiarpama

0 3Gepertn giarpamy’

Tax Hi

PucyHok 7.17 —3anuT Ha 36epeeHHsA aiarpamm
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AKWO KopucTyBay HatucHe TaK, To 3'ABUTbCA CTAaHAAPTHE AianorosBe BiKHO
36epexeHHs daliny (06’ekT saveFileDialog2), B Akomy NoTpibHO BKasaTh im’'a Ta
po3TawyBaHHA panny JPG, B skomy byae 36eperkeHo CTBOPEHY Aiarpamy.

B aaHoMy npuKnaai mu 3pobunm BikHo MS Excel suanmmum i cnoctepiranu 3a
BMKOHAHHAM onepauin. MNicna yboro KHUry MS Excel mokHa 36epertn, a Takox
3MiHIOBaTK MapameTpu adiarpamu B)e besnocepeaHbo y BikHIi MS Excel. MpoTe,
AKWO Aoaatkosi onepaulji B MS Excel Ham He noTpibHi, mm mornm 6, sK iy
nonepeaHix NpuKnazax He nokasysaTu BiKHO MS Excel, a ctBopuTM B HbOMy
Aiarpamy, eKkcrnopTtyBaTu ii y pacTtpoBe 306pakeHHA, AKe 6 BiaKpuanM y o06’eKTi
PictureBox popmu. Toai 6 Bce BUrAaAano Tak, Hibw BCi Aii BUKOHaHi 6e3nocepeaHbo
B HaLWin nporpami. MNpu LbOMy Halla Nporpama OTPUMaNa NOTYXKHUM iIHCTPYMEHTaPIN
CTBOPEHHA giarpam MS Excel.

[MOBHMI TEKCT A4aHOro NPOrpamMHOro MoAay/1a HaBeAEeHUN Y NICTUHTY 7.5.
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KOHTpONbHL NUTaHHA

1) Ay 6ibnioTeKy NOTPIOHO NiAKNIOUYUTY ANA BUKOPUCTAHHA GyHKLUiM MS Word B
nporpami?

2) Ary 6ibnioTeky NoTpibHO NiAKAYNTU ANA BUKOPUCTAHHA GyHKUin MS Excel
B Mporpami?

3) AK NiAKAYMTY 30BHILLHIO 6iBNIOTEKY A0 NPOEKTY?

4) fAKka dyHKUia ao3BondAe nepesipuTn opdorpadii 3acobamm MS Word?

5) AK MO)KHa 3anmncaTy 3Ha4YeHHA B KOMipkn MS Excel?

6) AKa dyHKUia Bianosigae 3a BUbip Tuny aiarpamy MS Excel?

7) AK npuxoBaTW Big KOpPUCTyBaYa BUKOPUCTAHHA moxxamBocten MS Excel B
nporpami?

8) Ak opraHi3yBaTu 36epeKeHHsA y obpaHoMy KopucTyBadem daini XML 3aaaHni
y 06’ekti DataSet Habip gaHux?

9) AK AoAaTv B Nporpamy MOK/IUBICTb BUKOPUCTAHHA BibnioTekn GyHKLUiM
Microsoft VisualBasic?
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MporpamHun Kop
Nictunr 7.1

// NMporpama [03BOJISE KOPUCTyBayeBi BBeCTM bOyAb-fKi cnoBa, peYeHHA

// B TekcToBe none i nicnA HaTUCHEHHA BiANOBiAHOI KHOMKM nepeBipuTu

// opdorpadi BBegeHoro TekcTy. [nAa 6e3nocepeaHbol nepeBipku opdorpadpii
// ckopucTtaemoca ¢yHkuiew CheckSpelling 06'exkTHOol 6i6bnioTeku MS Word

#pragma once
namespace WindowsForms {

using namespace System;

using namespace System::ComponentModel;
using namespace System::Collections;
using namespace System::Windows::Forms;
using namespace System::Data;

using namespace System::Drawing;

/17
/// CBopgka pna MyForm
/17
public ref class MyForm : public System::Windows::Forms::Form
{
public:
MyForm(void)
InitializeComponent();
//
//TODO: pobaBbTe KOJ KOHCTpPYyKTOpa
//
}
protected:
/1]
/// OcBoboauTb BCe MCNONAb3yeMble pecypcChl.
/1/
~MyForm()
{
if (components)
{
delete components;
i
}
private: System::Windows::Forms: :Button® buttonl;
protected:

private: System::Windows::Forms::Panel” panell;
private: System::Windows::Forms: :RichTextBox” richTextBox1;

protected:

private:

/17

/// ObA3aTenbHasaA NepeMeHHas KOHCTPyKTopa.

/17

System: :ComponentModel: :Container ~components;
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#pragma region Windows Form Designer generated code

/17

/// Tpebyembin mMeTOA ANA MOAAEPXKW KOHCTPYKTOpa — He W3MeHANnTe

/// copepxumoe 3TOro mMeToa C MOMOUbI peAakTopa Koaa.

/1Y

void InitializeComponent(void)

{
this->buttonl = (gcnew System::Windows::Forms: :Button());
this->panell = (gcnew System::Windows: :Forms::Panel());
this->richTextBox1l = (gcnew System::Windows: :Forms::RichTextBox());
this->panell->SuspendLayout();
this->SuspendLayout();
//
// buttonl
//
this->buttonl->Dock = System::Windows: :Forms::DockStyle: :Bottom;
this->buttonl->Location = System::Drawing: :Point(@, 238);
this->buttonl->Name = L"buttonl";
this->buttonl->Size = System::Drawing::Size(284, 23);
this->buttonl->TabIndex = 1;
this->buttonl->Text = L"buttonl";
this->buttonl->UseVisualStyleBackColor = true;
this->buttonl->Click += gcnew System::EventHandler(this,

&MyForm: :buttonl_Click_1);

//
// panell
//
this->panell->Controls->Add(this->richTextBox1);
this->panell->Dock = System::Windows::Forms: :DockStyle::Fill;
this->panell->Location = System: :Drawing::Point(@, 0);
this->panell->Name = L"panell";
this->panell->Size = System::Drawing::Size(284, 238);
this->panell->TabIndex = 2;
14
// richTextBox1
//
this->richTextBox1->Dock = System::Windows::Forms: :DockStyle::Fill;
this->richTextBox1->Location = System: :Drawing::Point(@, ©);
this->richTextBoxl->Name = L"richTextBox1";
this->richTextBox1->Size = System::Drawing::Size(284, 238);
this->richTextBox1->TabIndex = 1;
this->richTextBox1->Text = L"";
//
// MyForm
//
this->AutoScaleDimensions = System::Drawing::SizeF(6, 13);
this->AutoScaleMode = System::Windows: :Forms::AutoScaleMode: :Font;
this->ClientSize = System::Drawing::Size (284, 261);
this->Controls->Add(this->panell);
this->Controls->Add(this->buttonl);
this->Name = L"MyForm";
this->Text = L"MyForm";
this->Load += gcnew System::EventHandler(this, &MyForm::MyForm_Load);
this->panell->ResumelLayout(false);
this->ResumelLayout(false);

}

#pragma endregion

private: System::Void MyForm_Load(System::0Object” sender, System::EventArgs” e) {
// Y nyHKTi meHw Project Bubepemo komaHay Add Reference.
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// NMoTim, AKwo Ha BawoMy komn'iwTepi BcTaHoBneHun MS Office 2007,
// To Ha Bknapgui COM aBivi KnauHemMo MO MOCUJIAHHK
// Ha 6i6nioTeky Microsoft Word 12.0 Object Libary.
richTextBox1->Clear();
buttonl->Text = "MepeBipka opdorpadii”;
richTextBox1->TabIndex = 9;
buttonl->TabIndex = 1;
buttonl->Dock = System::Windows: :Forms::DockStyle: :Bottom;
panell->Dock = System::Windows::Forms: :DockStyle::Fill;
richTextBox1->Dock = System::Windows::Forms: :DockStyle::Fill;
Text = "Opdorpadpin”;

}

private: System::Void buttonl_Click_1(System::0Object” sender, System::EventArgs® e) {
auto Bopal = gcnew Microsoft::0ffice::Interop: :Word: :Application();
// Bopal-> Visible = false;
// 3MiHHa 3 "MNOpOXHiM" 3HAYEeHHAM:
System::0bject ~ t = Type::Missing;
// BioKpMBAEMO HOBMI MOPOXHiN pokymeHT MS Word:
Bopal->Documents->Add(t, t, t, t);
// Koniwemo BMicCT TekCcTOBOro BikHa B JOKYMEHT
Bopal->Selection->default = richTextBox1l->Text;
// Bna VB i C # 6yno 6: Bopal->Selection->Text
// be3nocepepHa nepeBipka opdorpadii:
Bopal->ActiveDocument->CheckSpelling(t, t, t, t, t, t, t, t, t, t, t, t);
// Koniwemo pe3ynbTaT Ha3aj B TeKCTOBe nose
richTextBox1->Text = Bopal->Selection->default;
Object ~ tt = false;
Bopal->Documents->Close(tt, t, t);
// 3akpuTtu pokymeHT Word 6e3 36epexeHHs:
Bopal->Quit(tt, t, t);
Bopal = nullptr;
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NictwHr 7.2

// MNporpama BuBeeHHA Tabnuui 3acobamm MS Word: 3anyckaeTbcA
// nporpama, KopucTyBa4 cCnocTepira€e, AK 3anyCKaeTbCA pefakTop
// MS Word i aBTOMaTuM4yHO BiAbyBa€eTbCsA nobypgoBa Tabauui

#pragma once
namespace WindowsForms {

using namespace System;

using namespace System::ComponentModel;
using namespace System::Collections;
using namespace System::Windows: :Forms;
using namespace System::Data;

using namespace System::Drawing;

/1]
/// CBopka ana MyForm
I
public ref class MyForm : public System::Windows::Forms: :Form
{
public:
MyForm(void)
{
InitializeComponent();
//
//TODO: pobaBbTe KOJA KOHCTpPYKTOpa
/A
i
protected:
/17
/// OcBo6oanTb BCE MCMONb3yeMble pecypchl.
11/
~MyForm()
if (components)
{
delete components;
}
}
private: System::Windows::Forms::Button® buttonl;
protected:
private:
/17
/// 0O6s3aTenbHas mepemMeHHaAa KOHCTpyKTopa.
/1]

System: :ComponentModel: :Container ~components;

#pragma region Windows Form Designer generated code
./
/// Tpebyembin mMeTOA ANA MOAAEPXKW KOHCTPYKTOpa — He WU3MeHANTe
/// copepxumoe 3TOro MeToAa C MOMOWbK peAakTopa KoAa.
11/

void InitializeComponent(void)

{

this->buttonl = (gcnew System::Windows::Forms: :Button());
this->SuspendLayout();
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//

// buttonl

/7

this->buttonl->Location = System::Drawing::Point(100, 168);

this->buttonl->Name = L"buttonl";

this->buttonl->Size = System::Drawing::Size(75, 23);

this->buttonl->TabIndex = 0;

this->buttonl->Text = L"buttonl";

this->buttonl->UseVisualStyleBackColor = true;

this->buttonl->Click += gcnew System::EventHandler(this,
&MyForm: :buttonl_Click);

//

// MyForm

//

this->AutoScaleDimensions = System::Drawing::SizeF(6, 13);

this->AutoScaleMode = System::Windows::Forms::AutoScaleMode: :Font;

this->ClientSize = System::Drawing::Size(284, 261);

this->Controls->Add(this->buttonl);

this->Name = L"MyForm";

this->Text = L"MyForm";

this->Load += gcnew System::EventHandler(this, &MyForm::MyForm_Load);

this->ResumelLayout(false);

}

#pragma endregion

private: System::Void MyForm_Load(System::0Object” sender, System::EventArgs” e) {
// Y meHw Project Bkaxemo komaHay Add Reference i Ha
// Bknapui COM pgBiydi k/nauHeMO MO MOCW/IAHHIW Ha
// Bibnioteky Microsoft Word 16.0 Object Library
buttonl->Text = "Myck"; this->Text = "MobygoBa Tabauui";

}

private: System::Void buttonl_Click(System::Object” sender, System::EventArgs™ e) {
// IHiuianisyemo nBa pAAKOBUX MaCUBU:
array <String ~> ~ ImeHa = { "AHgpii (po6)", "CBiTna (mo6)", "Mukona (mom)",
"Kadeopa (pob6)", "Onekcangp CtenaHoBu4y", "Cepriin (mom)", "TeTAHa MNeTpiBHa", "Takci",
"KiHoTeaTp" };
array <String ~> ~ TenepoH = { "274-88-17", "+38 (067) 7030356", "22-345-72",
"204-82-12", "223-67-67 pon 32-67", "570-38-76", "201-72-23", "555", "216-40-22" };
// CTBOpHEMO HOBMI ek3emnnAp knacy Word: :Application:
auto Bopal = gcnew Microsoft::0ffice::Interop: :Word: :Application();
Bopgl->Visible = true;
// 3MiHHa 3 "MOpOXHiM" 3HaYeHHAM:
System::0bject ~ t = Type::Missing;
// BipkpuBaeMo HoBMI JOKYyMeHT MS Word:
auto JlokymeHT = Bopal->Documents->Add(t, t, t, t);
// BBOAMMO TeKCT B AOKYyMeHT MS WORD 3 moTo4HOl no3uuii:
Bopal->Selection->TypeText (" TABINUA TEJIEGOHIB");
// NMapameTp, fAKUN BKA3ye YU MokaslyBaTuM Mexi Komipok:
System::0bject ~ t1l = Microsoft::0ffice::Interop::
Word: :WdDefaultTableBehavior: :wdWord9TableBehavior;
// TapameTp, AKWA BKasye 4u byae popatok Word aBTOMaTUYHO
// 3MiHWBaTM po3mip komipok y Tabnuui gnA niAroHku BMicTy:
System::0bject ~ t2 =
Microsoft: :0ffice: :Interop: :Word: :WdAutoFitBehavior: :wdAutoFitContent;
// CTBOpwEMO Tabnuuw 3 9 pagkiB i 2 cToBnuiB:
Bopal->ActiveDocument->Tables->Add (Bopal->Selection->Range, 9, 2, t1, t2);
// 3anoBHWBATW KOMipku Tabauvui MoxHa Tak:
for (int 1 = 1; i <= 9; i++)

{
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Bopal->ActiveDocument->Tables[1]->Cell(i, 1)->default-
>InsertAfter(ImeHa[i - 1]);

Bopal->ActiveDocument->Tables[1]->Cell(i, 2)->default-
>InsertAfter(TeneboH[i - 1]);

// Tporpamywyn Ha C# mu Hanucaau 6:

// Boppal.ActiveDocument.Tables[1].Cell(i, 2).Range.InsertAfter(Tel[i -
1]);

}

// Tpu3Ha4yaeMo oguHMUi BuMipwBaHHA B AOKYMeHTi gopaTka MS Word:
Object ~ t3 = Microsoft::0ffice::Interop::Word::WdUnits::wdlLine;
// MapameTp, AKUN BKa3ly€e Ha AeB'ATUN pAAOK Yy AoKyMmeHTi MS Word:
Object ~ papok9 = 9;

// TepeBecTu noTo4yHy no3uuiw (Selection) 3a mexi Tabauui,

// (B peB'ATW pspoK), Wob TyT BUBECTU byab-AKiiA TekcT:
Bopal->Selection->MoveDown(t3, psagok9, t);

// I TYyT BPYKYEMO HACTYMHUA TeKCT:
Bopal->Selection->TypeText("fkuiti-Hebyab TekcT nicnAa Tabauui");
// 36epiraTv HOKYMEHT HEMa€ CeHCy, ajne ue BUPiwnTb KOpPUCTyBauY:
// abo MOxHa 3apaTu 6e3nocepeAHbO WNAX Ta im'a danny

Object ~ im’adainna = "D:\\Tabnuua.docx";

// i opmpasy 36eperTu

Bopal->ActiveDocument->SaveAs(im’soavna, t, t, t, t, t, t, t, t, t, t, t, t,

By By B8
}
1
b
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NictumHr 7.3

// Nporpama BukopucTtoBy€E $piHaHcoBy ¢yHKuUiw Pmt() 06'ekTHOI 6ibnioTekwu
// MS Excel gna ob4yncneHHA CymMu nepioAMYHOro naaTexy Ha OCHOBi
// cTanocTi cym nnatexiB i MOCTiWHOCTi NpOUEHTHOI CTaBKM

#pragma once

[] ~ o~ o~

// Dna nipknwdeHHA 6i6nioTekn 06'ekTiB MS Excel B nyHKTi MeHw Project
// Bubepemo komaHgy Add Reference. MoTim, AKwWO Ha Bawomy Komn'kwTepi
// BcTaHoBneHun MS Office 2016, To Ha Bkaagui COM ABiyi knauHemo Mo
// MocunaHHAM Ha 6i6nioTteky Microsoft Excel 16.0 Object Library

namespace WindowsForms {

using namespace System;

using namespace System::ComponentModel;
using namespace System::Collections;
using namespace System::Windows::Forms;
using namespace System::Data;

using namespace System::Drawing;

/17
/// CBopgka pgna MyForm
/17
public ref class MyForm : public System::Windows::Forms: :Form
{
public:
MyForm(void)
InitializeComponent();
//
//TODO: pobaBbTe KOJ KOHCTpPYyKTOpa
//
}
protected:
/1]
/// OcBoboAMTb BCE WMCMONAb3YyEMble pecypchl.
/1]
~MyForm()
L
if (components)
{
delete components;
}
}

private: System::Windows::Forms::Label” labell;
private: System::Windows::Forms::Label” label2;
private: System::Windows::Forms::Label”® label3;
private: System: :Windows::Forms::TextBox” textBox3;
private: System::Windows::Forms::TextBox” textBox1;
private: System::Windows::Forms: :TextBox” textBox2;
private: System::Windows::Forms: :Button® buttonil;
protected:

private:

/17

/// 06si3aTenbHas mepemMeHHasa KOHCTpPyKTopa.

At
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System: :ComponentModel: :Container “~components;

#pragma region Windows Form Designer generated code

/17

/// Tpebyembin mMeTOoA ANA NMOAAEPXKKW KOHCTPYKTOpa — He W3MeHANTe

/// copepxumoe 3TOro mMeToAa C MOMOUbI peAakTopa Koaa.

will

void InitializeComponent(void)

{
this->labell = (gcnew System::Windows::Forms::Label());
this->label2 = (gcnew System::Windows: :Forms::Label());
this->label3 = (gcnew System::Windows: :Forms::Label());
this->textBox3 = (gcnew System::Windows::Forms::TextBox());
this->textBoxl = (gcnew System::Windows::Forms::TextBox());
this->textBox2 = (gcnew System::Windows::Forms::TextBox());
this->buttonl = (gcnew System::Windows::Forms: :Button());
this->SuspendLayout();
//
// labell
//
this->labell->AutoSize = true;
this->labell->Location = System::Drawing::Point(12, 20);
this->labell->Name = L"labell";
this->labell->Size = System::Drawing::Size(35, 13);
this->labell->TabIndex = 0;
this->labell->Text = L"labell";
//
// label2
//
this->label2->AutoSize = true;
this->label2->Location = System: :Drawing::Point(12, 51);
this->1label2->Name = L"label2";
this->label2->Size = System::Drawing::Size(35, 13);
this->1label2->TabIndex = 1;
this->label2->Text = L"label2";
//
// label3
//
this->label3->AutoSize = true;
this->label3->Location = System::Drawing::Point(12, 88);
this->label3->Name = L"label3";
this->label3->Size = System::Drawing::Size(35, 13);
this->label3->TabIndex = 2;
this->label3->Text = L"label3";
//
// textBox3
//
this->textBox3->Location = System::Drawing::Point (141, 88);
this->textBox3->Name = L"textBox3";
this->textBox3->Size = System::Drawing::Size(100, 20);
this->textBox3->TabIndex = 5;
/1
// textBox1l
//
this->textBox1l->Location = System::Drawing::Point(141, 20);
this->textBox1->Name = L"textBox1";
this->textBox1->Size = System::Drawing::Size(100, 20);
this->textBox1->TabIndex = 6;
//
// textBox2
/Y
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this->textBox2->Location = System::Drawing::Point(141, 51);

this->textBox2->Name = L"textBox2";

this->textBox2->Size = System::Drawing::Size(100, 20);

this->textBox2->TabIndex = 7;

//

// buttonl

//

this->buttonl->Location = System::Drawing::Point(99, 181);

this->buttonl->Name = L"buttonl";

this->buttonl->Size = System::Drawing::Size(75, 23);

this->buttonl->TabIndex = 8;

this->buttonl->Text = L"buttonl";

this->buttonl->UseVisualStyleBackColor = true;

this->buttonl->Click += gcnew System::EventHandler(this,
&MyForm: :buttonl_Click);

//

// MyForm

//

this->AutoScaleDimensions = System::Drawing::SizeF(6, 13);

this->AutoScaleMode = System::Windows: :Forms::AutoScaleMode: :Font;

this->ClientSize = System::Drawing::Size (284, 261);

this->Controls->Add(this->buttonl);

this->Controls->Add(this->textBox2);

this->Controls->Add(this->textBox1);

this->Controls->Add(this->textBox3);

this->Controls->Add(this->1label3);

this->Controls->Add(this->label2);

this->Controls->Add(this->labell);

this->Name = L"MyForm";

this->Text = L"MyForm";

this->Load += gcnew System::EventHandler(this, &MyForm::MyForm_Load);

this->ResumelLayout(false);

this->PerformLayout();

}

#pragma endregion

private: System::Void MyForm_Load(System::0bject” sender, System::EventArgs” e) {
this->Text = "Po3paxyHoK WoMicAYHMX nnaTexisB";
labell->Text = "PiyHa cTaBka y %";
label2->Text "TepmiH B micauax";
label3->Text = "Po3mip kpeauty";
textBox1->Clear();
textBox2->Clear();
textBox3->Clear();

buttonl->Text = "Po3paxyHok";
}
private: System::Void buttonl_Click(System::0Object” sender, System::EventArgs® e) {
try
{

auto XL = gcnew Microsoft::0ffice::Interop::Excel: :Application();
// 3MiHHa 3 "MOPOXHiM" 3HaYeHHAM:
auto t = Type::Missing;
// OTpuMMYyEMO pO3Mip MicAYHOro naaTexy:
double pay = XL->WorksheetFunction->Pmt(
(Convert::ToDouble(textBox1l->Text))/1200,
Convert: :ToDouble(textBox2->Text),
Convert: :ToDouble(textBox3->Text), t, t);
// ABO, sKkwo BuKopucTOBYBaTU OyHKUiw Pmt()
// 3 Microsoft VisualBasic:
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// Double FV = 0;

// Microsoft::VisualBasic: :DueDate dt =

// Microsoft::VisualBasic: :DueDate::EndOfPeriod;

// Double pay = Microsoft::VisualBasic::Financial: :Pmt(

// (Convert::ToDouble(textBox1l->Text))/1200,

// Convert::ToDouble(textBox2->Text),

// Convert::ToDouble(textBox3->Text), FV, dt);

auto Psgok = String::Format(
"KoxeH Mmicaub cnip nnatuTtun {0:$ #.##} nonapis”,
Math::Abs(pay));

MessageBox: : Show(Psagok) ;

XL->Quit();

}
catch (Exception ~ Cutyauis)
{
MessageBox: :Show(Cutyauis->Message, "Momunka",
MessageBoxButtons: :0K, MessageBoxIcon::Exclamation);
}
}
b3
}
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NictunHr 7.4

// Nporpama Bupiwye cucTemy piBHSAHb 3a AOMNOMOrow QyHKUin 06'€eKTHOI
6ibnioTtekn MS Excel

#pragma once

// Dna nipknwdeHHA 6i6nioTekn 06'exkTiB MS Excel B myHKTi MeHw Project
// Bubepemo komaHay Add Reference. MoTim, fAkwo Ha Bawomy komn'wTepi
// BCTaHoBneHun MS Office 2016, To Ha BkAagui COM gBiyi knauHemo Mo
// nocunaHHw Ha 6i6nioTeky Microsoft Excel 16.0 Object Library

namespace WindowsForms {

using namespace System;

using namespace System::ComponentModel;
using namespace System::Collections;
using namespace System::Windows::Forms;
using namespace System::Data;

using namespace System::Drawing;

/17
/// CBopgka pna MyForm
e
public ref class MyForm : public System::Windows::Forms: :Form
{
public:
MyForm(void)
{
InitializeComponent();
//
//TODO: pob6baBbTe KOJ KOHCTpYyKTOpa
//
}
protected:
/17
/// OcBo6oANTb BCE MCMOJib3yeMble pecypchl.
/1]
~MyForm()
{
if (components)
{
delete components;
g
Iy

private: System::Windows::Forms::Button® buttonl;
private: System::Windows::Forms::Label” 1labell;
private: System::Windows::Forms::Label”® 1label2;
private: System::Windows::Forms::Label”® label3;
protected:

private:
/1/

/// 0bs3aTenbHasA nepemMeHHas KOHCTpPyKTopa.

/17

System: :ComponentModel: :Container “~components;
#pragma region Windows Form Designer generated code
/17

/// Tpebyemblii MeTon ANA MOAAEPXKU KOHCTPYKTOpa — He W3MeHAWTe
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/// copepxumoe 3TOro MeToAa C MOMOWbK pejakTopa Koja.

/17

void InitializeComponent(void)

{
this->buttonl = (gcnew System::Windows::Forms: :Button());
this->labell = (gcnew System::Windows: :Forms::Label());
this->label2 (gcnew System::Windows: :Forms::Label());
this->label3 = (gcnew System::Windows::Forms::Label());
this->SuspendLayout();
//
// buttonl
//
this->buttonl->Location = System::Drawing::Point(101, 210);
this->buttonl->Name = L"buttonl";
this->buttonl->Size = System::Drawing::Size(75, 23);
this->buttonl->TabIndex = 0;
this->buttonl->Text = L"buttonl";
this->buttonl->UseVisualStyleBackColor = true;
this->buttonl->Click += gcnew System::EventHandler(this,

&MyForm: :buttonl_Click);
//
// labell
//
this->labell->AutoSize = true;
this->labell->Location = System: :Drawing::Point(12, 9);
this->labell->Name = L"labell";
this->labell->Size = System: :Drawing::Size(35, 13);
this->labell->TabIndex = 1;
this->labell->Text = L"labell";
//
// label2
//
this->label2->AutoSize = true;
this->label2->Location = System::Drawing::Point(12, 38);
this->label2->Name = L"label2";
this->label2->Size = System::Drawing::Size(35, 13);
this->label2->TabIndex = 2;
this->label2->Text = L"label2";
//
// label3
//
this->label3->AutoSize = true;
this->label3->Location = System::Drawing::Point(12, 69);
this->1label3->Name = L"label3";
this->label3->Size = System: :Drawing::Size(35, 13);
this->label3->TabIndex = 3;
this->1label3->Text = L"label3";
this->label3->Click += gcnew System::EventHandler(this,
&MyForm: :1abel3 Click);

//
// MyForm
//
this->AutoScaleDimensions = System::Drawing::SizeF(6, 13);
this->AutoScaleMode = System::Windows: :Forms::AutoScaleMode: :Font;
this->ClientSize = System::Drawing::Size (284, 261);
this->Controls->Add(this->1label3);
this->Controls->Add(this->1abel2);
this->Controls->Add(this->1labell);
this->Controls->Add(this->buttonl);
this->Name = L"MyForm";
this->Text = L"MyForm";
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this->Load += gcnew System::EventHandler(this, &MyForm::MyForm_Load);
this->ResumelLayout(false);
this->PerformLayout();

}

#pragma endregion

private: System::Void buttonl Click(System::Object” sender, System::EventArgs® e) {
// Bupiwyemo cuctemy
[/ x1 + 2*x2 + x3 = -1
778 3EXT = 2T e el
[/ =2%x18+ 2*x2 %+ 3*x3 =5
// Bna uiei cucTemu npsma maTpuuAa byae mMaTu BUrAAg:
// array<double,2> ~ A = gcnew array<double,2>(n, n);
array<double, 2> A ={ {1, 2, 1 },
{3: -1, -1 },
{'21 2, 3 } }3
// PAapoK BinbHWUX 4neHiB:
// array<double> ~ B = gcnew array<double>(n);
// BinbHi 4neHu:
array<double> ~ B = { -1, -1, 5 };
// CTBOpeHHA ek3emnnapa knacy Excel::Application:
auto XL1 = gcnew Microsoft::0ffice::Interop::Excel::Application();
// 064ucneHHA peTepMmiHaHTa MaTpuui A
double BM3HayHMK_A = XL1->Application->WorksheetFunction->MDeterm(A);
// fikwo BU3HaYyHUK_A != O, To Buxip 3 npoueaypw:
if (BM3Ha4HUK_A == 0)
{
MessageBox: :Show("CucTema He Ma€e piweHHs, ockinbku\n" +
"BM3HAYHUK [JOpiBHWE Hynw", "Hemae piweHHA",
MessageBoxButtons: :0K, MessageBoxIcon::Exclamation);
return;
}
// OTpuMMaHHs 3BOPOTHOI MaTpuui 3BOpoTHa_A:
Object ~ 3BopoTHa_A = XL1->Application->WorksheetFunction->MInverse(A);
// OyHkuis Transpose nepeTBOPWE PALJOK BiNbHUX
// 4neHiB y BekTOp:
Object ~ BekTOop_B = XL1->Application->WorksheetFunction->Transpose(B);
// MHOXeHHA MaTpuui Ha BeKTOpP Bi/NIbHUX YNeHiB:
Object ~ X =XL1->Application->WorksheetFunction->MMult(3BopoTHa_A, BekTop_B);
// Wob BipnoBigb Habyna iHAEKCOBaHWUX BIaCTUBOCTEMN,
// nepeTBopuMO iI B MacuB:
array<Object”, 2> ~ piweHHs_X = (array<Object”, 2> 7)X;
// OTpuMMyEMO ABOBMMipHWMA MacuB, iHAEKCU SKOrO
// NOYMHaKTbCA 3 OAWHMLIL:
MessageBox: :Show("HeBigomi popiBHwWTb: x1=" + piweHHAa_X[1, 1] +
x2=" + piweHHAa_X[2, 1] + " x3=" + piwenHs X[3, 1]);

}

private: System::Void MyForm_Load(System::0Object” sender, System::EventArgs” e) {
labell->Text = "x1 + 2*x2 + x3 = -1";
label2->Text "3*x1 - x2 - x3 = -1";
label3->Text 2T Hx 2N rMe xSt =5 ¥,
buttonl->Text = "PiweHHa";
Text = "CncTtema niHiWHMX anrebpaivyHux piBHAHL";
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NictwnHr 7.5

// Tporpama nobynoBu piarpamMum Ha OCHOB1 ABOX CTOBMYMKIB AAHUX,
//Aki BBiB KOpuCTyBa4y, 3acobamum MS Excel 3 MoxnuBicTw 36epexeHHA
//OTpuMMaHO1 Aiarpamu y pacTpoBOMYy 306paxeHHi

#pragma once
namespace WindowsForms {

using namespace System;

using namespace System::ComponentModel;

using namespace System::Collections;

using namespace System::Windows::Forms;

using namespace System::Data;

using namespace System::Drawing;

//using namespace Microsoft::0ffice::Interop::Excel;

/1]
/// CBopka ana MyForm
I
public ref class MyForm : public System::Windows::Forms: :Form
{
public:
MyForm(void)
{
InitializeComponent();
//
//TODO: pobaBbTe KOJA KOHCTpPYKTOpa
/A
i
protected:
/17
/// OcBo6oANTb BCE MCMNONb3yeMble pecypchl.
/17
~MyForm()
if (components)
{
delete components;
}
}
private: System::Windows::Forms::Panel” panell;
protected:

private: System::Windows::Forms::Panel” panel3;

private: System::Windows::Forms::Button® button3;

private: System::Windows::Forms::TextBox” textBox3;

private: System::Windows::Forms: :TextBox”~ textBox2;

private: System::Windows::Forms::TextBox” textBox1;

private: System::Windows::Forms::Label”® label3;

private: System::Windows::Forms::Label” label2;

private: System::Windows::Forms::Label”® labell;

private: System::Windows::Forms::DataGridView”® dataGridViewl;
private: System::Windows::Forms::Panel” panel2;

private: System::Windows::Forms: :Button® button2;

private: System::Windows::Forms::Button® buttoni;

private: System::Windows::Forms::SaveFileDialog® saveFileDialogl;
private: System::Windows::Forms::SaveFileDialog” saveFileDialog2;
private:
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11/
/// 06s3aTenbHas nepemMeHHasa KOHCTpyKTopa.
Wk

System: :ComponentModel: :Container “~components;

#pragma region Windows Form Designer generated code
will
/// Tpebyemblii MeToh AN NOALEPXKU KOHCTPYKTOpa — He WU3MEHsAWTe
/// copepxumoe 3TOro mMeToAa C MOMOlWbI peAakTopa Koaa.
/17
void InitializeComponent(void)
{
this->panell = (gcnew System::Windows: :Forms::Panel());
this->dataGridvViewl = (gcnew System::Windows::Forms: :DataGridView());
this->panel3 = (gcnew System::Windows: :Forms::Panel());
this->button3 = (gcnew System::Windows::Forms: :Button());
this->textBox3 = (gcnew System::Windows::Forms::TextBox());
this->textBox2 = (gcnew System::Windows::Forms::TextBox());
this->textBoxl = (gcnew System::Windows::Forms::TextBox());
this->label3 = (gcnew System::Windows::Forms::Label());
this->label2 = (gcnew System::Windows: :Forms::Label());
this->labell = (gcnew System::Windows::Forms::Label());
this->panel2 = (gcnew System::Windows: :Forms::Panel());
this->button2 = (gcnew System::Windows::Forms: :Button());
this->buttonl = (gcnew System::Windows::Forms: :Button());
this->saveFileDialogl = (gcnew
System: :Windows: :Forms::SaveFileDialog());
this->saveFileDialog2 = (gcnew
System: :Windows: :Forms::SaveFileDialog());
this->panell->SuspendLayout();
(cli::safe_cast<System::ComponentModel::ISupportInitialize~>(this-
>dataGridViewl))->BeginInit();
this->panel3->SuspendLayout();
this->panel2->SuspendLayout();
this->SuspendLayout();
//
// panell
//
this->panell->Controls->Add(this->dataGridviewl);
this->panell->Location = System::Drawing::Point(@, 0);
this->panell->Name = L"panell";
this->panell->Size = System::Drawing::Size(346, 178);
this->panell->TabIndex = 2;
//
// dataGridViewl
//
this->dataGridViewl->ColumnHeadersHeightSizeMode =
System: :Windows: :Forms: :DataGridViewColumnHeadersHeightSizeMode: :AutoSize;
this->dataGridvViewl->Location = System::Drawing: :Point (12, 12);
this->dataGridViewl->Name = L"dataGridViewl";
this->dataGridViewl->Size = System::Drawing::Size(263, 120);
this->dataGridViewl->TabIndex = 1;
//
// panel3
//
this->panel3->Controls->Add(this->button3);
this->panel3->Controls->Add(this->textBox3);
this->panel3->Controls->Add(this->textBox2);
this->panel3->Controls->Add(this->textBox1);
this->panel3->Controls->Add(this->1label3);
this->panel3->Controls->Add(this->1label2);

METO/ZWYHI BKA3IBKHY 10 KOMITIOTEPHUX ITPAKTUYHUX POBIT ks



HPUKJ/IAZHE IIPOTPAMHE 3ABE3IIEYEHHA - 3. IPOEKTYBAHHA
IIPOrPAMHHX /10JAHKIB

BMKOPUCTAHHSA ®YHKLIA 30BHILLHIX MTPOrPAM

this->panel3->Controls->Add(this->1labell);

this->panel3->Location = System: :Drawing::Point(12, 273);

this->panel3->Name = L"panel3";

this->panel3->Size = System::Drawing::Size (400, 130);

this->panel3->TabIndex = 1;

//

// button3

//

this->button3->Location = System::Drawing: :Point(103, 91);

this->button3->Name = L"button3";

this->button3->Size = System::Drawing::Size(75, 23);

this->button3->TabIndex = 4;

this->button3->Text = L"button3";

this->button3->UseVisualStyleBackColor = true;

this->button3->Click += gcnew System::EventHandler(this,
&MyForm: :button3_Click);

//

// textBox3

//

this->textBox3->Location = System::Drawing::Point(163, 65);

this->textBox3->Name = L"textBox3";

this->textBox3->Size = System::Drawing::Size(146, 20);

this->textBox3->TabIndex = 3;

//

// textBox2

//

this->textBox2->Location = System::Drawing::Point (163, 39);

this->textBox2->Name = L"textBox2";

this->textBox2->Size = System::Drawing::Size(146, 20);

this->textBox2->TabIndex = 2;

//

// textBox1l

1k

this->textBoxl->Location = System::Drawing::Point(163, 13);

this->textBox1->Name = L"textBox1";

this->textBox1->Size = System::Drawing::Size(146, 20);

this->textBox1l->TabIndex = 1;

//

// label3

//

this->label3->AutoSize = true;

this->label3->Location = System: :Drawing::Point(22, 64);

this->label3->Name = L"label3";

this->label3->Size = System: :Drawing::Size(35, 13);

this->1label3->TabIndex = 2;

this->label3->Text = L"label3";

//

// label2

//

this->1label2->AutoSize = true;

this->label2->Location = System::Drawing::Point(22, 38);

this->label2->Name = L"label2";

this->label2->Size = System::Drawing::Size(35, 13);

this->label2->TabIndex = 1;

this->label2->Text = L"label2";

//

// labell

//

this->labell->AutoSize = true;

this->labell->Location = System::Drawing::Point(22, 13);

this->labell->Name = L"labell";

METO/ZWYHI BKA3IBKHY 10 KOMITIOTEPHUX ITPAKTUYHUX POBIT wAke)



HPUKJ/IAZHE IIPOTPAMHE 3ABE3IIEYEHHA - 3. IPOEKTYBAHHA
IIPOrPAMHHX /10JAHKIB

BMKOPUCTAHHSA ®YHKLIA 30BHILLHIX MTPOrPAM

this->labell->Size = System: :Drawing::Size(35, 13);

this->labell->TabIndex = 0;

this->labell->Text = L"labell";

//

// panel2

//

this->panel2->Controls->Add(this->button2);

this->panel2->Controls->Add(this->buttonl);

this->panel2->Location = System::Drawing::Point(25, 194);

this->panel2->Name = L"panel2";

this->panel2->Size = System::Drawing::Size (368, 73);

this->panel2->TabIndex = 5;

//

// button2

//

this->button2->Location = System::Drawing::Point (163, 48);

this->button2->Name = L"button2";

this->button2->Size = System::Drawing::Size(75, 23);

this->button2->TabIndex = 2;

this->button2->Text = L"button2";

this->button2->UseVisualStyleBackColor = true;

this->button2->Click += gcnew System::EventHandler(this,
&MyForm: :button2_Click);

//

// buttonl

//

this->buttonl->Location = System::Drawing::Point(47, 48);

this->buttonl->Name = L"buttonl";

this->buttonl->Size = System::Drawing::Size(75, 23);

this->buttonl->TabIndex = 1;

this->buttonl->Text = L"buttonl";

this->buttonl->UseVisualStyleBackColor = true;

this->buttonl->Click += gcnew System::EventHandler(this,
&MyForm: :buttonl_Click);

//

// MyForm

//

this->AutoScaleDimensions = System::Drawing::SizeF(6, 13);

this->AutoScaleMode = System::Windows: :Forms::AutoScaleMode: :Font;

this->ClientSize = System::Drawing::Size (412, 414);

this->Controls->Add(this->panel2);

this->Controls->Add(this->panel3);

this->Controls->Add(this->panell);

this->Name = L"MyForm";

this->Text = L"MyForm";

this->Load += gcnew System::EventHandler(this, &MyForm::MyForm_Load);

this->panell->ResumelLayout(false);

(cli::safe_cast<System::ComponentModel: :ISupportInitialize~>(this-
>dataGridViewl))->EndInit();

this->panel3->ResumelLayout(false);

this->panel3->PerformLayout();

this->panel2->ResumelLayout(false);

this->ResumelLayout(false);

}

#pragma endregion
DataTable” Tabnuua; // 06'aBneHHA obbekTa "Tabnuua"
DataSet” HabipfaHux; // 06'aBneHHA obbekTa "HabiplaHux"
DataColumn”® CtoBn4ukl; // 06'sBneHHA obbekTa CTOBMYMKIL
DataColumn” CtoBn4uk2; // 06'aABneHHs obbekTa CTOBMYMK2
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private: System::Void buttonl_Click(System::Object” sender, System::EventArgs® e) {
// CtBoOpremo ek3emnnsap knacy Excel::Application:
Microsoft: :0ffice: :Interop::Excel: :Application ~» XL1 = gcnew
Microsoft::0ffice: :Interop::Excel: :Application();
XL1->Visible = true;
// 3apaemo mapameTp 3a 3aMOBYYBAHHAM AN WOro nojasnbloro
// BWUKOpPUCTAHHA y BianoBiAHWX meToAax:
Object ~ t = Type::Missing;
// CTBOpWEMO HOBY KHUry MS Excel:
Microsoft::0ffice: :Interop::Excel: :Workbook ~ KHura = XL1->Workbooks->Add(t);
// 06'sBnsemo apkywi B KHM3i:
Microsoft: :0ffice: :Interop::Excel::Sheets ~ Apkywi = KHura->Worksheets;
// Bubupaemo nepwui apkyuw:
Microsoft: :0ffice: :Interop::Excel: :Worksheet ~ Apkyw =
(Microsoft::0ffice::Interop: :Excel::Worksheet ~)Apkywi->Item[1];
// AKWo xo4emMo AoAAaTW We OAuH apkyw (4YeTBepTwi) AO BXe iCHyw4YMX:
// _Worksheet ~ Apkyw = safe_cast<_Worksheet”>(Apkywi->Item[ (Object”)1 ]);
// 3anucyemo AaHi y BignoBiAHMX KOMipKax:
String ~ colA;
String ~ colB;
// 3anuCyemMO 3arosioBKM CTOBMYMKIB Ha nucTt Excel
Apkyw->Range["A1", t]->Value2 = CtoBn4yukl->Caption;
Apkyw->Range["B1", t]->Value2 = CroBn4uk2->Caption;
// 3anucyemo Tabnauuw Ha nucTt Excel
for (int i = @; 1 < Ta6bauus->Rows->Count; i++)

{
colA = "A" + (i+2).ToString();
colB = "B" + (i+2).ToString();
Apkyw->Range[colA, t]->Value2 = dataGridViewl->Rows[i]->Cells[@]-
>Value;
Apkyw->Range[colB, t]->Value2 = dataGridViewl->Rows[i]->Cells[1]-
>Value;
Jj

// 3amoBnseMo nobynoBy piarpamu (rpadgika) 3 mapameTpamu 3a 3aMOBYYBAHHSAM:

Microsoft: :0ffice: :Interop::Excel::Chart ~ lpa¢ik =
(Microsoft::0ffice::Interop::Excel::Chart ~)XL1->Charts->Add(t, t, t, t);

// 3apaemo Aiana3oH 3HayeHb AaA NobynoBu rpadiky:

lpadik->SetSourceData(Apkyuw->Range["A2", colB],
Microsoft: :0ffice: :Interop::Excel: :X1RowCol: :x1Columns);

// 3apjaemo Tun rpadika "cToBnyukoBa giarpama" (ricrtorpama):

Fpadik->ChartType =
Microsoft: :0ffice: :Interop::Excel: :X1ChartType::x1ColumnClustered;

// Bipknw4aemo nereHpy rpadika:

lpadik->HasLegend = false;

// Tpapik ma€e 3aronoBok:

Fpa¢ik->HasTitle = true;

Npadpik->ChartTitle->Caption = Tabauua->TableName;

// Nipnuc oci X:

Microsoft: :0ffice: :Interop::Excel::Axis ~ FopusoHTanbHaOCb =
(Microsoft::0ffice::Interop: :Excel::Axis”~)padik->Axes(

Microsoft: :0ffice: :Interop::Excel: :X1AxisType: :x1Category,

Microsoft: :0ffice: :Interop::Excel: :X1AxisGroup::x1Primary);

FopusoHTanbHaOcb->HasTitle = true;

Fopu3oHTanbHaOcb->AxisTitle->Text = CtoBnyukl->Caption;

// Nipnuc oci Y:

Microsoft: :0ffice: :Interop::Excel::Axis ~ BepTukanbHaOcb =
(Microsoft::0ffice::Interop: :Excel::Axis”~)padik->Axes(

Microsoft: :0ffice: :Interop::Excel: :X1AxisType: :x1Value,

Microsoft: :0ffice: :Interop::Excel: :X1AxisGroup::x1Primary);

BepTukanbHaOcb->HasTitle = true;

BepTukanbHaOcb->AxisTitle->Text = CrtoBn4uk2->Caption;
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// 36epexeHHA rpadika B pacTpoBomMy dainni:
if (MessageBox::Show("36epertu pgiarpamy?", "Aiarpama"”,
MessageBoxButtons: :YesNo, MessageBoxIcon::Question) ==
System: :Windows: :Forms::DialogResult::Yes)
{
if (saveFileDialog2->ShowDialog() ==
System: :Windows: :Forms::DialogResult: :0K)
{
// flkwo kopucTyBay HaTuUCcHyB 3b6eperTu, 36epiraemo giarpamy
XL1->ActiveChart->Export(saveFileDialog2->FileName, t, t);

}

private: System::Void MyForm_Load(System::0Object” sender, System::EventArgs” e) {
// 3apaEMO HamMMCM Ha KHOMKax
button3->Text = "CtBopuTu Tabauuw";
buttonl->Text = "CtBopuTu piarpamy Excel";
button2->Text = "36epertu Tabauuw y ¢ann xml";
// 3ajaEemMo 3arosioBoK BikHa
Text = "CTBopeHHs giarpamm B MS Excel";
// 3apjaemMo BUCOTY KHOMOK
buttonl->Height = 25;
button2->Height = buttonl->Height;
button3->Height = buttonl->Height;
// 3apaemMo Hanucu Ha MiTkax Lable
labell->Text = "Ha3Ba Tab6bauui";
label2->Text "Im'a 1-ro cTtoBnyuka";
label3->Text "IM'As 2-ro cToBM4YMKa";
// BUpiBHWEMO KHOMKM B Mexax o06'ekTiB Panel
buttonl->Dock = DockStyle: :Bottom;
button2->Dock = DockStyle: :Bottom;
button3->Dock = DockStyle: :Bottom;
// BupiBHWEMO 06'kTn Lable Ta TextBox B mMexax 06'ekTy panel3
labell->Width = label3->Width;
label2->Width = label3->Width;
labell->Top = 10; labell->Left = 10
label2->Top = (labell->Height + 10) + 10; label2->Left = 10;
label3->Top = (labell->Height + 10) * 2 + 10; label3->Left = 10;
textBox1->Top = labell->Top; textBoxl->Left = label3->Width + 30
textBox2->Top = label2->Top; textBox2->Left label3->Width + 30;
textBox3->Top = label3->Top; textBox3->Left label3->Width + 30;
textBox1l->Width = 110;
textBox2->Width = textBoxl->Width;
textBox3->Width = textBox1->Width;
// 3apaemMo WUpUHY GopMM 3 ypaxyBaHHAM WMpUHM 06'exkTiB Lable Ta TextBox
Width = 10 + labell->Width + 20 + textBox1l->Width + 60;
// 3apaemo BUCOTY panel3 3 ypaxyBaHHAM BucoTu 06'exkTiB Lable, TextBox, button3
panel3->Height = (labell->Height + 10) * 3 + button3->Height + 30;
// 3apaemo BUCOTY panel2
panel2->Height = buttonl->Height * 2;
// BupiBHWEMO 06'€ekTu Panel B mMexax ¢opmu
panel2->Dock = DockStyle::Bottom;
panel3->Dock = DockStyle::Bottom;
dataGridViewl->Dock = DockStyle::Fill;
panell->Dock = DockStyle::Fill;
// BnactuBicT DockStyle::Fill npauiwe He 3aBXAU KOPEKTHO
//wo6 BMMpaBUTU CUTyauiw MOXHa ckopucTaTucb "4apiBHuM omepaTopom",
//AKWA BCTAHOBUTb Aas MNpobseMHOro 06'ekTa iHAaeKkc @ BNacTUBOCTL
//SetChildIndex 6aTbkiBCcbkoro o6 'ekTy
this->Controls->SetChildIndex(panelld, @);/////////////////////////]/]]]]]]]]
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// TpuxoBy€emMo naHenb panel2 3 kHonmkamu nobynoBu Aiarpamm Ta 36epexeHHA Tabauui

panel2->Visible = false;

// BcTaHoBMWEMO ¢inbTp AnA 36epexeHHA Tabnauui y ¢ann XML

saveFileDialogl->Filter = "®aian XML(*.xml)|*.xml|Bci dannm (*.*)|*.*";

// BcTaHoBnweMO ¢inbTp AnA 36epexeHHA piarpamu y dainn IPG

saveFileDialog2->Filter = "Oaiinn 306paxeHb JPG(*.jpg)|*.jpg|Bci dainmn
L

}

private: System::Void button2_ Click(System::Object” sender, System::EventArgs® e) {
// 36eperTtu dann tabl.xml:
if (saveFileDialogl->ShowDialog() == System::Windows::Forms::DialogResult: :0K)
{
// fAKWo KOopucCTyBay HaTUCHyB 36epertu, 36epiraemo TubAMLIO
HabiplaHux->WriteXml(saveFileDialogl->FileName);

}

private: System::Void button3_Click(System::0bject” sender, System::EventArgs® e) {
Tabnuua = gcnew DataTable();
HabiplaHux = gcnew DataSet();
// 34YMTYEMO Ha3BM CTOBMYMKiB 3 noniB textBox
CtoBnyukl = Tabnuus->Columns->Add(textBox2->Text);
CtoBnyuk2 = Tabnuua->Columns->Add(textBox3->Text);
// 344MTyeMo Ha3By Tabnuui 3 nona textBoxl
Tabnuusa->TableName = textBoxl->Text;
// NoB'a3yemo 06'ekT dataGridViewl 3 Tabnuuew
dataGridViewl->DataSource = Tabnuus;
// DopaTtu 06'ekT Tabnuus B DataSet
HabipllaHux->Tables->Add(Tabnuua) ;
// Bipobpaxaemo naHesb 3 KHOMKaMu
panel2->Visible = true;
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JoaaTtok A

IHaMBiayanbH1 3aBAaHHA
3aBAaHHA A0 KOMM’ WTepHOro npakTukymy N1

BapiaHTu

1. 3apgaHo AO0BINbHUI UinoyncenbHU macus D(m, n). B_KOXHOMY pAAKY MaTpWLi 3HAUTKU BCi
Bif'EMHiI enemeHTU, AKi KpaTHi ABOM, BM3HAYMTM iX CYMW, KiNIbKOCTi Ta cepeaHi 3HaYeHHS.
HaapykyBatn matpuuto D, 3Ha4YeHHA Ta KOOPAMHATU 3HANAEHUX €NEeMEHTIB, IX CyMM, KiNbKOCTI
Ta cepeHi 3Ha4yeHHs.

2. 3apaHo AOBiNbHUM LinouncenbHun macus H(m, n). B _KOXXHOMY CTOBNLiI MATpWULi BU3HAUUTU
MiHIManbHi N0 MOAYNID enemeHTU Ta iX KoopauHatn. MaTtpuuto H, 3HaYeHHA Ta KOOPAMHATU
MiHIMaNIbHUX eNeMeHTIB HagpyKyBaTH.

3. 3agaHo A0BiNbHY UisiouncenbHy matpuu W(m, n). 3HanTn miHimanbHi enemeHTH, AKi KpaTHi
OBOM, Ta iX KOOPAMHATU B NAapHMX pagkax matpuui W. HagpyKysatn matpuuto W, miHimanbHi
€/1eMEHTU Ta IX KOOpANHATHU.

4. 3apaHo A0BiINbHUI LinouncenbHUn macus E(m, n). B KOXKHOMY HenapHOMYy CTOBNLUi maTpuui E
BU3HAYNTU MaAKCMMAJbHI NO MOAY/IO eeMeHTU Ta iX KoopanHatn. MaTtpuuto E, 3Ha4yeHHA Ta
KOOPANHATU MAaKCUMAJIbHUX e1eMEHTIB Ha4PpYKyBaTH.

5. 3a4aHo A0Bi/IbHY LifloYMCceNbHY MaTpuLo B(m, n). 3HaNT cymu, KinbKOCTi Ta cepeaiHi 3HaYeHHA
Bif EMHUX €1EeMEHTIB KPaTHUX TPbOM B KOXHOMY HemapHoMmy paaky maTpuui. HagpykyBaTtu
MaTpuuto B Ta 3HaNAEHi 3HAYEeHHA.

6. 3a4aHO OO0BINbHY LifoYMCenbHY MaTpuuto S(m, n). B KOXXHOMY NMapHOMY CTOBMUi maTpuui S
3HANTU MiHIMaNbHI eNeMeHTM KpaTHi ABOM Ta ixXx KoopAauHaTtu.. HagpykyBatm martpuuto S,
3HaYeHHA Ta KOOPAMHATU MiHIMaIbHUX €NeMEHTIB.

7. 3aAaHO AO0BiNbHUI UinoYMCceNnbHUM macus L(m, n). B KOXXHOMY NapHOMy CToBMUi maTpuui L
BM3HAYMUTU CYMMU, KiNbKOCTi Ta cepeaHi 3HAaYeHHA BiJ EMHUX e1eMEHTIB KpaTHUX N’aTn. MaTtpuuto
L, 3HaYeHHA Ta KOOPAMHATU 3HANAEHNX €N1EMEHTIB, @ TAKOXK OTPMMaAHI pe3yabTaTh HAAPYKYBaTK.

8. 3aJaHo AOoBINbHWI LinoyncenbHUt macus T(m, n). B 1-my, 4-my, 7-My i T.4. psaKax maTpuui T
BU3HAYUTU MiHIMANbHI e1eMEHTU KPATHIi TPbOM Ta iX KoopAnHaTU. Matpuuto T, 3Ha4YeHHA Ta
KOOPAUHATU MiHIMaNbHUX eIeMeHTIB HaApPYKyBaTw.

9. 3apaHo AOBiNbHY UinoyncenbHy matpuuto K(n, n). B KOXXHOMY paary matpuui K BU3HAUUTK
CYMM, KiNbKOCTi Ta cepeaHi 3Ha4YeHHA A0AATHUX eIeMEHTIB KpaTHMX YoTupbom. MaTtpuuto K, ix
CYMM, KiNbKOCTi Ta cepeaHi 3Ha4YeHHA 3HaNAeHUX eNeMeHTIB HaAPpYyKyBaTH.

10. B KO)XHOMY CTOBMLLi 334aHOi AOBiNbHOI LiiiodyMcenbHoi maTpuli G(m, n), 3HaNTU 3HAYEHHA i
KOOPAWHATM MaKCUMaJIbHUX €/IEMEHTIB KPaTHUX TPpboM. MaTpuuto G, 3Ha4YEHHA Ta KOOPAUHATH
MaKCUMaIbHUX EIEMEHTIB HaApyKyBaTH.

11. 3apgaHo A0BiNbHY LinoYncenbHy matpuuio V(m, n). B 1-my, 4-my, 7-my i T.4. cTOBALAX maTpuui V
BM3HAYUTU CYMMW, KiNbKOCTI Ta cepeaHi 3HaYeHHA Big EMHUX eNeMEeHTIB KPaTHUX YOTMPbOM.
MaTtpuuto V, oTpumaHi cymu, KinbKOCTi Ta cepeHi 3Ha4YeHHA HaAPYKyBaTw.

12. 3apaHo O0BiNbHY UinouncensHy matpuuto W(m, n). 3HaiTM MaKCMMaNbHi €NeMEHTU KpaTHI
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OBOM B HenapHux paggax matpuui W Ta ix KoopauHatu. Hagpykysatu matpuuio W,
MAKCUMaJIbHI eleMeHTU Ta IX KOOpAMHATH.

13. B 2-my, 5-my, 8-My i T.4. pagKax (OKpemo) A0oBiNbHOI LifoyncenbHoi maTpuui F (m, n) BUSHaAUUTH
MiHIManbHi enemeHTU KpaTHi N'ATK Ta ix KoopanHatu. HagpykyBaTn matpuuto F, 3HaYeHHA Ta
KOOPAUHATU MiHIManbHUX e1eMEHTIB.

14. 3a4aHo A0BiNbHY LinoyncenbHy mMmaTtpulio D(m, n). 3HaliTM MaKCUMaJIbHi €N1eMEHTU KpaTHi
YOTMPbLOM B NAPHUX pAAKaX MmaTpuui D. HagpykyBaTun matpuuto D, MaKCMMaAbHI e1eMeHTH Ta ix
KOOpANHATU.

15. 3agaHo A0BiNbHY LinoyMcenbHy matpuutio Qfm, n). B KOXKHOMY psaAKY MaTpuui Q BU3HAUUTH
CYMM, KiIbKOCTi Ta cepeaHi 3HAYeHHA BCiX AO0A4AaTHUX eNeMeHTIB KpaTHMX gsom. Matpuuto Q,
BW3HAYeHi CyMMU, KiNIbKOCTI Ta cepeaHi 3Ha4YEHHA HaAPYKyBaTH.

16. 3aaaHo AoBiNbHY UinouyncenbHy matpuuio W(m, n). 3HaliTu MaKCMManbHi eeMeHTU KPaTHi
ABOM B 2-My, 5-my, 8-My i T.A. paakax (okpemo) maTtpuui W Ta ix KoopanHatn. HaapyKysaTtu
matpuuio W, makcMmanbHi enemeHTHr Ta iXx KoopauMHaTW.

17. 3a4aHo AOBiNbHY LinoyncenbHy matpuuto P(m, n). B KoOXXHOMY MapHOMY CTOBMLi maTpuLi P
3HAWTM CYMM, KiNIbKOCTi Ta cepefiHi 3HA4YeHHs BCiX A0JAaTHUX €N1EeMEHTIB KpaTHUX n’aATu.
HagpyKkyBaTu matpuuto P, BUSHAYEHi CYMMU, KiNIbKOCTi Ta cepeiHi 3Ha4YeHHA.

18. 3apgaHo A0BiNbHY LinoyncenbHy matpuuo K(n, n). B Ko}HOMY HenapHomy ctosnui matpuui K
BU3HAYNTU MiHIMANbHI €1EMEHTMN KPaTHI YOTMPLOM Ta iX KoopamHaTU. MaTtpuuto K, 3Ha4yeHHA Ta
KOOPAMHATU MiHIMANIbHUX e/1eMEeHTIB Ha4pYKyBaTw.

19.B 2-my, 5-my, 8-my i T.4. cToBNUAX (OKpPemo) AOBiNbHOI UinoymcenbHoi matpuui A(m, n)
BU3HAYNTK BCi AOOATHI eNeMeHTU KpaTHi TPbOM, iX CyMM, KiNbKOCTI Ta cepegHi 3HAYeHHA.
HagpyKkyBaTu maTpuLio A, a TaKOX 3HaWAEHI pe3ynbTaTh ANS BKa3aHUX CTOBMLIB.

20. 3aaH0 A0BiNbHY LinouyncenbHy matpuuio Bf(n, n). B KoxHOMY CcTOBMLi maTpuli B (okpemo)
BM3HAYUTU CYMU, KiNbKOCTI Ta cepegHi 3HaYeHHA Bi EMHUX eNeMEHTIB KpaTHMX ABoM. MaTtpuuto
B Ta 3HaliAeHi 3HaYeHHA HaapyKyBaTH.

21. B HenapHuX paaKax (OKPemo B KOXXHOMY) A0BiNIbHOI LifioyncenbHoi matpuui X(m, n) BU3HauuTn
MiHIMaJIbHi eNeMeHTW KpaTHi N'ATK Ta iXx KoopanHaTtu. HaapyKyBatn maTpuuto X, 3HaYeHHA Ta
KOOPANHATU MiHIMA/IbHUX €/IEMEHTIB.

22. B 2-my, 5-my, 8-my i T.4. pagkax (OKpemo) AoBiNbHOI LioYncenbHoi maTtpuui Y(m, n) BuU3Haumtu
CYMM, KiNbKOCTi Ta cepeaHi 3HaYeHHA Bi'EMHUX €1€MEHTIB KpaTHUX YoTMpbom. MaTtpuuto Y Ta
3HaNAeHi 3HaYeHHA HaApyKyBaTw.

23. 3a4aH0 [0BiNbHY LifioyncenbHy matpuuto E(m, n). B KOXKHOMY HenapHOMY CTOBNLUi maTpuui E
BU3HAYUTU BCi O40JATHI €NeMeHTU KpPaTHi TPbOM, iX CYyMM, KiNbKOCTI Ta cepegHi 3HaYeHHs.
HagpykyBaT matpuuto E Ta NoOpaxoBaHi 3Ha4YeHHHA.

24. 3aaH0 A0BINbHY LjisoyMcensHy matpuuto V(m, n). B 1-my, 4-my, 7-My i T.A. cTOBNLUAX MaTpui V
BM3HAUYMTU MAKCMMaJbHI MO MOAYI0 €1EeMEHTU Ta iX KoopauHaTu. MaTpuuto V, 3HauyeHHA Ta
KOOPAMHATM MaKCUMaZIbHUX EIEMEHTIB HaAPYKyBaTu.

25. 3a4aH0 A0BINbHUI LinoyncenbHuii macus T(m, n). B 1-my, 4-my, 7-My i T.4. psaKax maTpuui T
BU3HAUYUTU MiHIManbHi enemeHTU KpaTHi n’'atu Ta ix KoopauHatu. MaTtpuuyto T, 3HaYeHHA Ta
KOOPAMHATM MiHIMA/IbHUX €1eMEHTIB Ha4PYKyBaTw.
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26. 3a4aH0 A0BiNbHY LinoyncenbHy matpuut D(m, n). 3HalTM MaKCMMabHI N0 MOAYNI0 E1IEMEHTU
B KOXXHOMY ApYyromy paaky matpuui D. HagpyKyBatn maTpuuto D, MakCMManbHi e1eMeHTHU Ta ix
KOOpAWNHATK.
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HPUKJ/IAZHE IIPOTPAMHE 3ABE3IIEYEHHA - 3. IPOEKTYBAHHA

IIPOrPAMHHX /10JAHKIB

3aBAaHHA A0 KOMM’KTEepHOro nNpakTUKymy N2
BapiaHTu
1. Po3paxyBaTu B’A3KiCTb amiaKy B iHTepBani TemnepaTyp Big 12 Ao 18°C yepes 1°C 3a popmynoro

CatepneHpga
273,15+ C

=N, -(T/273,15)"
)

Mpy yMOBI, L0 MHOXHWK N BU3HAYAETbCA TaK:
n=A—-B-(t—-273,15)-D 1077 (t — 273,15)2
neA=1,06;8=1,04;D=0;C=503; N=91,6 * 1077 Ma*c.

2.Po3paxyBaTn isobapHy TennoemHictb CO, BiHTepBani Temnepatyp Big 30 go 150°C yepes 10°C

3a popmynoto:
Cp=E+F-("/100) + G- ("/100) +H - ("/100) + N - ("/100)
ne E=0,81513; F=9,8454- 1072; G=-9,4747-103; H = 36,006 10~5; N = -0,0567.

3. BukopucTasLwu dopmyny 3aBgaHHA 2 npu E =2,0183; F=158,072 * 1072; G=273,61 * 1073;
H = -9380,9 * 107>, N = -1,9986, po3paxyBaTi i306apHy TEM/JOEMHICTb amiakKy B iHTepBasi
TemnepaTtyp Bia 80 ao 150°C uepes 10°C.

4. 3a yMOBM 3aBAaHHA 2 po3paxyBaTu i30xopHy TennoemHictb CO,. ®opmyna 38’A3Ky Mae
surnaa: C, = C, — R/M (C — monekynspHa maca rasy; R — yHisepcasibHa rasosa crana).

5. 3a ymoBM 3aBAaHHA 2 po3paxyBaTh i30XOPHY TEMJIOEMHICTb amiaky. Popmyna 3B’A3Ky MaE
surnaa: C, = C, — R/M (C — monekynapHa maca rasy; R —yHisepcanbHa rasosa crana).

6. Po3paxyBatu B’A3KicTb BOAM B iHTepBani Temnepatyp Bia 16 go 27°C yepes 1°C 3a popmynoto:
N, = A(B+ )"

ae A=0,59849, B=43,252,n=-1,5423.

7. Po3paxyBaTu TENAONPOBIAHICTb aMiaKy B iHTepBasi TemnepaTyp Biag 16 ao 27°C yepes 1°C 3a

dopmynoto:
3
(Ty+c) Tz
for — B
WESFOTIRE 1)
TZMs

ne A=4,3643* 1073; C=503; Tk = 239,73 K; M — MonekynapHa maca rasy.

8. Po3paxyBaTu rycTMHy NoBiTpA B iHTepBani Temnepatyp Big 45 go 54°C 3a popmynoto:
1,293 - P
Kr/m3

R = .
(1+0,00367 - t) - 760

ae P — TuUck, skui gopisHioe 105,2 Kla.
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9. Po3paxyBaTh LWBMAKICTb OCafsKeHHA KynenomibHoi YacTuHKM pagiycom r (r = 0,2-1073 M,
r=03:10"3M..7r =0,7 1073 M) y rasi. Bukopucrat dopmyny:
d’>-R-g
°¢ T 185N

pe g=9,81 M?/c,R=1684 kr/mM3; M, =5,2 * 10~*H * ¢/m?.

10. Po3paxyBaTh Yac npouecy dinbTpyBaHHA cycneHsii o6’emom V (V = 50-107°, 100 - 1079,
150 -107%,200 - 107, 250 - 10~° mM3) 3a dopmynoto:
M'ro'xo V2+M'R V

2. S;
neM=517-10"2H*c/m3;r = 4,15 10> Mm%, R =2,3 %101 m~1;x, = 0,178 M3/M3;P=0,6 -
10° H/M%;, S = 1 M.

=

11. Po3paxyBaTu BMTpaATy MOTYXKHOCTI Ha MNepemillyBaHHA AO1A MPONEeNepHOi MillanaKn
Aiametpom d =[2,6; 2,8; 3,0; 3,2 m]. Bukopuctatn popmyny
N =Ky -n3-R-dy,

ne Ky =0,32; 7=3,96 06/c; R; = 1200 kr/m3.

12. Po3paxyBaTu KoediuieHT TenaonposigHocTi L HiTpobeH3ony B iHTepBani TemnepaTtyp Big 40
00 110°C yepes 10°C. Bukopuctatn dopmyny
Ly = L3o-[1—E-(t—30)],

nelL;o=A;-c'R -\/%, A; = 4,22 -107%; ¢=1,38: 103 Ox/(kr*rpag); R = 1200 kr/m3; M = 123; E
=1- 1073 rpag '

13. Po3paxyBaTy 3HAYEHHSA N'YCTUHM Ta B’A3KOCTI CipYaHOi KNCNIOTU B iHTEpBani TemnepaTtyp BiA
10 po 80°C yepes 10°C. Bukopuctatu popmyny
R = 1894,8 — 0,909 - ¢; M = 1,406 - 1073 + 5,0087 - 1071/t

14. Po3paxyBaTu onip wapy ocagka npu ¢inbTPyBaHHI CycneHsii 3 giameTpom YaCTUHOK dcp =
(0,1; 0,15; 0,20; 0,25) * 103 m 3a dopmynoto:
r011 =A- dgp,

Ae A =9,8373*10; B =-0,3224.

15. ina pecATn 3HaAYeHb X NepeBipuUTH, YN € PIBHAHHA

6 6 3 .2
sin®°x + cos x=1—Z-sm 2x

TOTOMHICTIHO.

16. BuKOHaTH 3aBAaHHA 16 gna dopmynu:
tan x + tan 2x — tan 3x = — tan x - tan 2x - tan 3x.

17. BUKoHaTK 3aBAaHHA 16 ansa dopmyau:
sin 2nA + sin 2nB + sin 2nG = (—1)"*1 -4 - sinnA -sinnB - sin ngG,
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aen=1,2,3,4..

18. BuKoHaTtn 5-7 nepeBipoK pPiBHAHHA

At IR . AbieG

sin4d +sinB +sinG = 4 - sin - sin sin
2 2 2

Ha TOTOXHICTb, AKWO A, B i G — KyTU TPUKYTHUKA.

19. Po3paxyBaTy 3a/1eXHiCTb NPOAYKTUBHOCTI BakyymdinbTpy W (kr/(4ac*M3)) Big Bennunnm
Bakyymy P (H/M?), aknit Bu3HauaeTbea Big 50 40 100 MM pT. CT. 3 KPOKOM P = 25 MM pT. CT. ANA
Tpbox po3mipis d = 0,25; 0,30; 0,35 mm, AKLLO:

W =7056"-P% -d?

20. Po3paxyBaTtu TUCK napy xnopuctoro metuneHy P (ta In P) B iHTepBani Temnepatyp 20...40°C
yepes 5°C, AKuwo
A
InP = —?+B ‘InT + C,
ne A=1995,6; B=-3,4426; T=t+273; C=8,321; 8,621; 8,921.
21. Po3paxyBaTu WBUAKICTb R XiMmiYHOI peaKuii A - > B B giana3oHi TemnepaTyp t=300...400K 3

Kpokom 20 K, aKw,o

E
R=Ko-ep(~2-7) G,
0 P R 0
ne K, =2,05 * c™1; R =1,98725 kan/monb*rpag; E = 20100 kan/monb; Cy = (2; 4; 6) monb/m3.

22. Po3paxyBaTn, AKuii ob6’em 3aime 10 r asoty npwm Tucky P = 1,5; 3,0; 4,5 atm i 3miHi
Temnepatypwu Big 200 o 400 K 3 Kpokom 10 K.
(Bukopwuctatm popmyny 1; R =0,082057 n*atm/monb*rpag,)

23. Po3paxyBaTh 3HAYEHHA KOHCTAHTU LWWBUAKOCTI XiMiYHOI peaKLii
—5,29 - 104
R-T
B iHTepBani Temnepatyp 600 ... 800 yepes 50°C, akwo A =7,5- 107%; 8,0- 107>; 8,5- 1075,

K = A-exp(

24. Po3paxyBaTu 3Ha4YeHHA eHeprii l66ca
G=—-—R-'T-InK

XimivyHOI peakKuii B iHTepBani Temnepatyp Big 400 go 500 K 3 kKpokom 20 K, akwo R = 1,3143
x/monb*K, K =9,137; 9,237; 9,337.

25. Po3paxyBaTh 06’€M Ky/IbOBOIro CErMEHTY

IM-h
|/ = T'(h2+3'1"2),

AKWO h 3miHoeTbeA Big 0,1 Ao 0,2 m 3 Kpokom 0,05 m, ansa r=0,5; 1,0; 1,5 m.

26. 06YncAnTK Ta 3anam’aTaT 3HaUYEHHA:

METO/ZWYHI BKA3IBKU 10 KOMITIOTEPHUX ITPAKTUYHUX POBIT ikl



HPUKJ/IAZHE IIPOTPAMHE 3ABE3IIEYEHHA - 3. IPOEKTYBAHHA [OAATOK A

IIPOrPAMHHX /10JAHKIB

y,
y; =A"*+15-A-B-C,-B"-\/A+2B; A=18-cos’x; B, e/ +2,6.
a NOTiM 3HANTWN CYMy BCiX OTPMMAHMUX 3HAYEHb GYHKLT Vi
Mpunnatm xi = 2,2; 1,9; 1,7;1,4; 1,2; C; = 2,31; 2,86; 3,57.

27. O6buncnnTK Ta 3anam’aTaTm 3HadeHHaA z; = F(xj, yi) B n pi3HMX To4yKax (X, yi), @ NOTimMm 3HaNTK
CYMY BCiX OTPMMaHUX 3Ha4yeHb OYHKLUi. MpuiHATK N > 10; Xiv1 = Xi + OX (X0 = 2.8; 0x = 2.1); yis1 = Vi +

dy (yo=1.7; 8y =0.3).
VX Y,

RO y) =0, = In(y 1" == tg(X)

28. O6YNCAUTM 3HAYEHHA:

y, =at® b,  a =R RCINEE; SIS+ .

MpuniHatn x; = 0,3;0,7;0.9; 1,1; 1,2;1.4;1,7; 1,8; 1,9; 2.2; 2.5; 2.7; C=2,15;.

29. Po3paxyBaTu 3HaUYeHHA TPUTOHOMETpPUYHUX YHKLIM sin(A), cos(A) i ctg(A) npwm 3miHi A Big 30
00 150° 3 Kpokom 15°.

30. 3HaliTK NepLi AecsaTb Ta 06YMCAUTM CyMy NEPLUMX TPbOX, N'ATU Ta AEB’ATU YNeHiB paay, Y
AKOMY
2n! — (—1)n-2n-1

nT T gndl g
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3aBAaHHA A0 KOMM’HTEpPHOro NpakTUKymy N3
BapiaHTu

1. BU3HAuUMTKN BTPATy TUCKY P 0xonogKytouoi Boam, AKa NPOTIKAE Yepe3 CBUHLLEBUI 3MIMOBUK,
AKMN mae 40 BuTkiB giametpom D = 0.5 m. BHyTpiWwHiK aiametp cBuHUeBoi Tpybu d = 0,012 m.
CepegHa TemnepaTtypa oxonoaxywyoi Bogn 20°C, a cepeaHs TemnepaTtypa BHYTPILUHbOI CTiHKMK
Tpy6bum 40 °C. Butpata oxonogkytouoi soan G = 0,1 kr/c.

Z)
P=L'£'W—'p'f'f1,

Ae L =0.0335 — koeodiuieHT TepTs;
| =3.14*D*n — 3aranbHa A0BXWHa Tpybu (n = 40), m;

e 14'_p_d2 - WBMAKICTb PyXy PianHn, m/c (3 = 998 Kr/m3 — winbHictb Boau npu 20°C);

f, f1 — nonpaBKOBi MHOXWHM A5 HEI30TePMIYHOIo NOTOKY PigMHKN Y Henpamux Tpybax (f = 0.85; f1
=1+ 3,54d/D).

2. 3HanTn KoediuieHT Tennosigaadi L npu KoHAeHcauii napy Ha NoBepxHi Tpybu A0BXKMHOW H-
2M, fiKa YTBOPIOE 3 FOPM3OHTA/IbHOK MOBEpPXHel KyT b= g Temnepatypa cTiHkun t.. = 210 o@)
Temnepatypa naput = 220 )

%=L /sif'h,
ae L — koediuieHT Tennosiagavi ana BepTMKanbHOI TPyO UM, AKMIN pO3PaxOoBYETLCA 38 GOPMYNOLO:
Ht—ty) B-p*-g
r-m3

L=3-10"3

TyT |1=0,652 BT/(M*K) — TennonposiaHicTb KOHAEHcaTy;
p =846 Kr/ M3 - WiNbHICTb KOHAEHCATY;

g =9,81 m/c? - NPUCKOPEHHA BiNbHOTO NaiHHS;
r=1,88*10° [Ix/Kr — TennoTa NapoyTBOPEHHS;

m =1,29*10"* H*c/M? - guHaMiuHa B’A3KICTb KOHAEHcaTy.

3. Po3paxyBaTu KOHCTAHTY LUBUAKOCTI peakKL,ii Mixk MoAUCTUM METUIOM | ANMETUN -P-TOJTYHAIHOM
Y PO34UHI HiITpobEeH30y.

x+ x, {(1_"""‘19)_1
4| - g xaz Y
oo | G

pe a =0,06 — novyaTKoBa KOHLLEHTpaL,if;
x=0,01246 - piBHOBa*KHA KOHLEHTPALLIA;
Xp = 0,00675 — NnOTOYHA KOHLU,EHTpaL,A;
=12,

4. Po3paxyBaTH B’A3KiCTb JIiOKCUHY Cipku npu 300 0Ci aTMoCchepPHOMY TUCKY,
BMKOpUCTaBLWKN popmyny:
. 3/

M 225 PKp \ Tl‘lpPIB

Y A ;0.8
Kp

p=63-10"*-

‘)
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ae m = 64 — monekynapHa sara SO,;

Typ =430 e KPUTUYHA TemnepaTypa;

PKp =77,7 aTM — KPUTUYHUIM TUCK;

Trpus = (300 +273)/430 — npuseneHa Temnepartypa.
HaapyKysaTv 3HaueHHA i Ta /.

5. PianHa BuTiKae i3 npamoi nocyauHn 1 Ao nocyanHu 2 yepes Kpyrami oteip d =2 cm = 0,02 m.
Pi3HMUA piBHIB BOAN B NOYATKOBMA MOMEHT H = 2m. MaowmHa nonepeyHmx nepepisis nocyamHun S;
= 8M?, Sy = 6M?2. 3HaliTK Yac, HeobXiAHWUI AnA Toro, Wob pisHULA PiBHIB 3MeHWMAaca 4o 1m, ans
LbOro BuKopuctatn popmyny:

- 8:515,
c-314-d%(S; +S,) /2 g
ne c=0,62 — KoedilieHT BUTpaT; g =9.81
HaApPYKyBaTW 3HaueHHs t, e€, t?, sin?d.

(/s ~ V)

6. Po3paxyBaTtu KoedilieHT epeKTUBHOCTI, BUKOPUCTOBYLOUN popmyny:

Ts Wp * Pk

d. =
® 3 |n- DogdCe\G)

aer, = 0,317;
W, =4,85%10~%;
Pr =1
n =0,93;
D, = 0,08;
C,=16" 10~4;
CO == 0

HaapykyBaTu 3HayeHHs D, e™, singr.

7. BM3HAuUMTM KOHCTAHTY LWBMAKOCTI peaKLuil OKUC/NEHHA OKCuAay a30Ty, BMKOPUCTOBYHOUM
dopmyny:

1 1 (b—a)-x (a—x)'b
K=-—- d +In
t (b—a)? |[(a—x)-a (b—x)-a
ne b=7,06;
a=5,4;
t=11;
x=2,25.

8. 3HalTK giameTp Kopnycy BMMaptoBaAbHOro anapaTy 3 NPUPOAHOK LIMPKYNALLIEID PO3YMHY,
BMKOPUCTOBYOUM bopmyny:

1,27 *n-t?-sinlL

it

+(d-2-t)?

Ae n=1210 — KinbKicTb TPy6OK;
t=0,05m;
d=0,4m;
f=0,85m;
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L=1,047paga.

9. 3HanTn KoeodiuieHT Andysii Mmonekyn i300yTaHy 4yepes LWap 3epHUH OKCUAY aJIlOMiHIto,
BUKOPUCTOBYOUYMN GOpMyNyY:
_R . T e ga
¥ 0,023 P - (xy — x1)
pe R =82,298 — yHiBepcanbHa ra3osa CTana;
T=0,31;
r=0,5;
gq =0,08*107¢;
P=5;
X, =0;
xq=1.
HagpykyeaTh 3HaueHHa D, VD, e”.

10. BusHauutn KoeodiuieHT amdysii aBookcmay cipkn y nositpi t = 20 °C ta P=1atm.
BuKkopuctatu popmyny:

D=43-1073-

neV, — Vo =44,8 cM® /Moub;
Vg — Vgosz = 29,9 cM3/Mouib;
T=273 +t;

M, = 64;

Mg = 28,95.

11. BM3HAuMTM TennonposigHicTb piAKOro remtaHy npu Temnepatypi t = 20 °C,

BMKOPUCTOBYOUM hOpMyAy:
3 [Yoru
L=A-Cy " Veign ,’7
neA=1,52;

Cy =51,9 +0,142 * (t + 30), kKan/(monb * rpasl) — MONbHA TEMNJIOEMHICTb;
Ygign = 0,675 — BigHOCHA NuTOMa Bara;

M =100;

C =Cy/100 - nuToma TENNOEMHICTb.

12. 3HanTH TpMBanicTb aacopbuii cymiwi napiB eTMNOBOro CNUpTy Ta AieTMA0BOro edipy LWapom
aKTMBOBAHOIO BYriNasA BUCOTO H = 1m, BUKOpUCTOBYHOYM PpopMyny:
ao w Co
t = -[H——-(ln——l)

w - Cy b C
ae a, = 100kr/M3 - KinbKicTb aacopbLii pevoBMHM, 3PIBHOBAXKEHOI 3 KOHLLEHTPALLIEI NOTOKY;
w = 12M/XB - WBMAKICTb MNAapPOra3oBoro nNoToKy;
Co= 0,072kr/M3 — novyaTkoBa KOHLEHTpaLinA;
C = 0,001kr/M3 — cepeiHA KOHLLEHTPaLiA Ha BUXOA];
b =60 * 7,4 xB~! - koediLieHT maco nepeaaui.

METO/ZWYHI BKA3IBKU 10 KOMITIOTEPHUX ITPAKTUYHUX POBIT Wit
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13. Po3paxyBaTtu B’sA3KicTb amiaky B iHTepBani Temnepatyp Big 12 go 18°C yepe3 1°C 3a
dopmynoto CatepneHaa
273,15 + @&

N =N, =TT e (T/273,15)"
Mpn yMOBI, L0 MHOXXHMK N BU3HAYAETHLCA TaK:
n=A-B-(t—273,15)-D 1077 - (t — 273,15)?
ae A=1,06;B=1,04; D=0; C=503; N=91,6 * 10”7 MNa*c.
14. Po3paxysatu i306apHy TennoemHictb CO, B iHTepBani TemnepaTyp Big 30 ao 150°C yepes
10°C 3a popmynoto:

p (T (T (T (T
Co=E+F-("/100) + 6 ("/100) +# - ("/100) + N - (*/100)
pe E=0,81513; F=9,8454- 1072; G =-9,4747- 10~3; H = 36,006 10~>; N = -0,0567.
15. BukopucTaslum popmyny 3aBaaHHA 2 npu E =2,0183; F= 158,072 * 1072, G = 273,61 * 1073;

H = -9380,9 * 107% N = -1,9986, po3paxyBaTu i306apHy TEM/JI0EMHICTb amiaky B iHTepBasi
TemnepaTtyp Big 80 ao 150°C yepes 10°C.

15. 3a ymoBM 3aBAaHHA 2 po3paxyBaTu i30xopHy TennoemHictb CO,. dopmyna 38’A3Ky Mmae
surnaa: C, = C, — R/M (C — monekynspHa maca rasy; R — yHisepcasibHa rasosa crana).

17. 33 yMOBM 3aBAaHHA 2 PO3paxyBaTh i30XOPHY TEMJIOEMHICTb amiaky. ®opmyna 38’A3Ky mae
surnaa: C, = C, — R/M (C — monekynsapHa maca rasy; R —yHisepcasibHa rasosa crana).

18. PospaxyBaTu B’A3KicTb Boan B iHTepBani Temnepatyp Big 16 mo 27°C yepes 1°C 3a
dopmynoto:
N, = A(B + t)",

ae A=0,59849, B=43,252,n=-1,5423.

18. Po3paxyBaTu TenJIoNpoBigHICTb amiaky B iHTepBani TemnepaTyp Bia 16 Ao 27°C yepes 1°C 3a

dbopmynoto:
3
e A 2
D (T G T
TZMé

ne A=4,3643* 1073; C=503; Tk = 239,73 K; M — MmonekynapHa maca rasy.

20. Po3paxyBaTu ryCTUHY NoBiTpA B iHTepBani Temnepatyp Big 45 no 54°C 3a popmynoto:
1,293 - P

R S
(14000367 ¢)- 760" /™M

ae P — Tuck, skuin gopisHioe 105,2 Kla.

21. Po3paxyBaTu WBUAKICTb OCaJKEHHA KyNenoAibHOi YacTUHKM pagiycom r (r = 0,2 -1073 M,
r=03-103M..7r = 0,7 1073 M) y rasi. Bukopucrat dopmyny:
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d>-R-g
W™ 718 -
ne g=9,81 M?/c,R=1684 kr/mM3; M. =5,2* 10~* H * ¢/m?.

22. Po3paxyBaTu yYac npouecy ¢inbTpyBaHHA cycneHsii o6’emom V (V = 50-107°, 1001078,
150 -107%,200 - 107%, 250 - 10~° m3) 3a dopmynoio:
M'To'xo V2+M'R V

2 ASEEes PSS
neM=517-10"°H*c¢/M3;7r = 4,15+ 10> Mm%, R = 2,310 Mm%, x, = 0,178 M3 /m3;P=0,6 -
10° H/M%; S = 1 M.

=

23. Po3paxyBaTuM BWUTPaATy MNOTYXHOCTIi Ha MEpeMmMillyBaHHA ANA NpPonenepHoi MillaaKku
Aiametpom d =[2,6; 2,8; 3,0; 3,2 m]. Bukopuctatu popmyny
N =Ky -n3-R¢-dy,

ne Ky =0,32; 7=3,96 06/c; R. = 1200 kr/m3.
24. Po3paxyBaTu KoediuieHT TennonposigHoOCTI L HiTpobeH3ony B iHTepBani Temnepatyp Big 40
00 110°C yepes 10°C. Bukopuctatn dopmyny
Ly = L3g:[1—-E - (t —30)],
neL;o=A;-c'R -\/%, A, = 4,22 -1072; ¢=1,38- 103 Ox/(kr*rpaa); R = 1200 kr/m3; M = 123; E
=1- 1073 rpag~!.
25. Po3paxyBaTh 3HAYEHHS NYCTUHM Ta B’A3KOCTI CipyaHOi KUCNIOTM B iHTepBani TemnepaTyp Big,

10 po 80°C yepes 10°C. Bukopuctatn dopmyny
R = 1894,8 — 0,909 - ¢; M = 1,406 - 1073 + 5,0087 - 1071/t

26. Po3paxyBaTtu onip wapy ocaaKka npu GinbTpyBaHHI cycneHsii 3 AgiameTpom 4aCTUHOK dClD =
(0,1; 0,15; 0,20; 0,25) * 10~3 m 3a dopmynoto:
7‘011 =A- dgp,
ae A =9,8373*10; B =-0,3224.
27. Po3paxyBaTtu TUCK Napy xnopuctoro metuneHy P (Ta In P) B iHTepBani Temnepatyp 20...40°C
yepes 5°C, aKkwo

A
InP = —?+B ‘InT + C,
ne A=1995,6; B=-3,4426; T=t+ 273, C=8,321; 8,621; 8,921.

28. Po3paxyBaTu WBUAKICTb R XiMiYHOI peaKuii A - > B B giana3oHi Temnepatyp t=300...400K 3
Kpokom 20 K, aKw,o

E
R =Kj-ex <——-T)-C,
0 p R 0
ne K, =2,05 * c™1; R =1,98725 kan/monb*rpag; E = 20100 kan/monb; Co = (2; 4; 6) monb/m3.
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29. Po3paxyBatu, AKkuii 06’em 3aime 10 r asoty npu Tucky P = 1,5; 3,0; 4,5 atm i 3MmiHi
Temnepatypu Big 200 oo 400 K 3 kpokom 10 K.
(Bukopuctatn dopmyny 1; R =0,082057 n*atm/monb*rpaa)

30. Po3paxyBaTy 3HaYE€HHA KOHCTAHTM LWBUAKOCTI XiMiYHOI peaku,ii
—5,29 - 10*
R-T
B iHTepBani Temnepatyp 600 ... 800 uepes 50°C, aKkwo A = 7,5- 107°; 8,0- 10~5; 8,5 10~5.

K = A-exp(
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3aBAaHHA A0 KOMMN’KTEpHOro npakTukymy N4
BapiaHTu

1. O6uyncnuTK Ta 3anam’aTaTu 3Ha4YeHHA z; = F(x;, yi) B n pi3HUX To4Kax (Xi, Yi), @ NOTiM 3HaWTK
CyMY BCiX OTPMMaAHUX 3Ha4YeHb QYHKUiT. MpUNHATK n = 14; Xiv1 = Xi + OX (X0 = 2,8; dx = 2,1); Vis1 = Vi +
oy (yo=1,7;8y=0,3).

F(X,,Y,) = [sin (xiz)— cos(yiz)r—”czc):si(;i)yi.
Nobyaysatn 3anexHicte F = f(x;).

2. 0O6YMCAUTU 3HAYEHHA:

Y, =Z;-C0s°a; +/Z; +a,-Z;; z; =cos(x; +1).

Mpunnatn xi = 0,3; 0,8; 1,2; 3;=1,1; 1,5; 1,9; 2,2.
Mobyaysatu 3anexHicts y;; = f(a;).

3. O6YMCAUTU 3HAYEHHA:

, WmEmas 1/xi y
MNpunnatn xi = 1,2; 1,8; 1,6; 1,4; a;=0,4; 0,5; 0,8.

Mobyaysatu 3anexHictb y;; = f(x;).

4. 064McAnTM Ta 3aNam’ATaTK 3HAYEHHA z; = F(X;, Yi) B n pi3HMUX ToYKax (xi, vi), ae n = 14; x;,, =

%, + Ox (xpi=l B@uxr= 0,25); yi' = X
2 2
vXi 1Y,

F(X,Y;) = |gz(xi Y+
X; tY;

Mobyaysatu 3anexHicte F = f(y;).

5. 064yMcanTy Ta 3anam’ATaTh 3HaYeHHA zi = F(x;, yi) B n pisHUX TouKax (xi, yi), ae n =15; x;41 =
x; + 0x (xo=4,2; 0x = 1,8); yi+1 = yi + Oy (yo = 1,82; 3y = 0,33).

F(xi,y;) = [ln (Xiz)— In (yiz)]%;

Mobyaysatu 3anexHicte F = f(x;).

6. 064ncnnTM Ta 3anam’aTaTi 3HavyeHHA z; = F(x;, yi) B n pisHMX TouKax (xi, yi), 4e n=16; xiTay;
— AOBiNbHI A0AaTHI YMcna.

F(Xi 1 Yi) =sin 2(Xi2 3 yi) o 0053 (Xi , yi3) o/ Ig 3Xi2 .

MobyaysaTtu 3anexHictb z; = f(x;).

7. O6uncAnTK Ta 3anam’aTaTv 3HadyeHHsA z; = F(x;, yi) B n pi3HUX TouKax (xi, vi), Ae n = 16; xj —

METO/ZWYHI BKA3IBKHY 10 KOMITIOTEPHUX ITPAKTUYHUX POBIT wicie)
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[OBiNbHI goaatHi uncna; y; = Ig2x + (i-1)/10.

F(Xi’yi) :tgz(xi _Yi)'(xi2 +05 'yi)-

Mobyaysatun 3anexHictb z; = f(y;).

8. 06YMNCANTU 3HAYEHHSA:

yij = Zi —+ Zi2 +ai’ % Zi0,3; Zi - e—5-Xi .

MNpuinatmn x; =0,1; 0,4; 0,8; 1,2; a;=0,2; 0,5; 0,9.
Mobyaysatu 3anexHictb y;; = f(x;).

9. O6YUCAUTU 3HAYEHHA:

Yy =2 +033)tg z,~b- [z ~a|; 2, =™ +x..
Mpuitnatn xi = 1,3; 1,5; 1,7; 1,9; 3= 0,33; 1,12; 3,72; 5,16; b=3,68.
Mobyaysatu 3anexHictb y;; = f(q;).

10. O6YNCAUTU 3HAYUEHHA:

y; =20 —(z; +a;- b, +2%); z, —e X % b-cosx.

MoTiM 3HANTM CyMy BCiX OTPUMAHUX 3HAYEeHb QYHKLIT ;.
Mpuninatn xi = 1,3; 1,5; 1,8; 2,0; a;=0,7; 0,85; 0,9; b =5,75.
Mobyaysatn 3anexHictb y;; = f(x;).

11. O6uncnnTK Ta 3anam’aTaTv 3Ha4YeHHsA z; = F(x;, yi) B n pi3HUX To4Kax (Xi, yi), @ NOTiM 3HaNTK

[0OYTOK BCiX OTPMMaHUX 3HaYEeHb PYHKL,T.
2 2
VXi 1Y

F(XirYi):Igz(Xi'yi)"' T
it Y

MPUAHATK N = 16; Xir1 = X + OX (X0 = 1,3; 0x = 0,2); yi = Xi°.
MNobyaysaTun 3anexHictb z; = f(x;).

12. O6umcnnTK Ta 3anam’aTaTi 3Ha4YeHHA z; = F(X;, Yi) B N Pi3HMUX TOYKaX (Xi, Yi):
o o=l y
FOG, y)=e7"+x —y
ne n =15; Xi+1 = X + 0X (X0 = 1,2; 6x = 0,3); Vi — AOBiNbHI A0AaTHI YnCAha.
MNobyaysatun 3anexHictb z; = f(y;).

X
’

13. O64YncAnUTH Ta 3anam’aTaTm 3HaAYEHHA:

a NOTiM 3HANTWN CYMy BCiX OTPMMAHUX 3HAYEHb GYHKLT Vi
Mpunnatn xi = 1,8; 1,4; 1,1; 1,5; G; = 3,11; 2,21, 2,87.
Mobyaysatu 3anexHictb y;; = f(x;).

14. O6uMcAnTM Ta 3anam’aTati 3HadyeHHA zi = F(X;, yi) B n pi3HUX To4Kax (xi, Yi), @ MOTiM 3HalTK
CyMy NepLinx n’saTv 3Ha4YeHb Ta A00YTOK ABOX OCTaHHIX.
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F(x,y,)=e?*+08-x¥ =17y~

MpunHATK N = 18; Xis1 = X + OX (X0 = 1,2; 6x=0,55); yi — A,0BiNbHI 40AATHI YMcna.
MobyayBatn 3anexHictb z; = f(x;).

15. O64nCANTM 3HAYEHHSA:
y.=a’ +b¥; a =e¥"+x-.C; b =cos®x +x°
MpuitHatn x; = 0,5;0,8; 0,9; 1,2; 1,3; 1,5; 1,7; 1,8; 1,9; 2,1; 2,3; 2,4; C=1,86.
MobyayBaTtu 3anexHictb a; = f(x;).

16. O6uMcanTK Ta 3anam’aTaTu 3HaYeHHA z; = F(xi, i) B n pi3Hnx TouKax (x;, Vi),
F(x,y,)=12-x"® —(1,9-x° —0,85- y>?)-tg*(x.) / y,.
ae n = 18; x; — foBi/NbHI 40AaTHI Y4CAa; Y — AOBI/bHI BiA €éMHIi uncna.
MobyaysaTtn 3anexHictsb z; = f(y;).

17. O6YncAnTK Ta 3anam’aTaTm 3HaAYEHHA:
: 0,5 [ .
2 3. I A2 0,5
A =cos” x +x;; B;=sin“a; +a;".

Mpunnatn xi = 1,2; 0,4; 1,3; 0,8; 2;=0,6; 0,9; 1,9.
Mobyaysatu 3anexHictb ¥;; = f(4;).

18. O6YNCAUTU 3HAYEHHA:

—1Xx.
Yy =2 +(@;-z;-b+b**)\z,* +1; z;=e 14X -b.

Mpunnatmn xi = 1,2; 1,6; 1,9; 1,95; 2,15; a; = 0,9; 0,95; 0,99; b=1,68.
Mobyaysatu 3anexHictb y;; = f(x;).

19. O64YMCAUTU 3HAYEHHS:
0k : LD
MNpunnatn xi=1,9; 1,5; 1,4;1,2; 3;=0,2; 1,1; 1,4.
Mobyaysatu 3anexHicto ¥;; = f(z;).

20. O64ncAnTM Ta 3anam’ATaT 3HaAYeHHA zi = F(Xi, yi) B N pi3HUX TO4YKax (Xi, Yi), @ NOTiM 3HANTK
CyMy Neplunx N’ATM 3HaYeHb Ta J06YTOK ABOX OCTAHHIX.

F(x,y.)=08-xY=17-y*+In @y
y

MpuiHATK N = 16; Xis1 = X + OX (X0 = 1.5; 0x=0,65); yi — AOBiNbHI A0AaTHI YMcna.
MobyaysaTtu 3anexHictb z; = f(x;).

21. O6buncnnTM Ta 3anam’aTaTv 3Ha4YeHHs z; = F(xi, yi) B n pi3HUX TouKax (X;, Vi),

F(Xi,yi)=ﬂ-(l+e_xi Vi j

X; +1g X,

METO/ZUYHI BKA3IBKU 10 KOMITIOTEPHUX ITPAKTUYHUX POBIT x|
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aen=16;x=x * dx (x=1,8;0x =1,2); yi— A0BiNbHiI AoaaTHi uncna (yi < 1).
Nobyaysatn 3anexHictb z; = f(y;).

22. OBYMCAUTY 3HAYEHHA:

—2/X,
Yy =2 —(z, +aj-b)/(aj°’3+zf); z.=e 714X -b-cos(x,).
MpuniHatn xi = 1,2; 1,6; 1,9; 2,2; a;=0,75; 0,8; 0,9; 0,95; 1,15; b = 6,74.
Mobyaysatu 3anexHictb y;; = f(a;).

23. 06uncnnTK Ta 3anam’aTaTv 3HadYeHHs z; = F(x;, yi) B n pisHUX ToYKax (Xi, Vi),
F(x,Y,) =152 +sin®(x® + y*) + x*y°,
e n=18; xi1 =X +e* (xo=2;8x=0,1); yis1= dy*(1 —yi) (yo=3; dy=-2).
MobyaysaTtn 3anexHictsb z; = f(y;).

24. O6UYMCNNTU 3HAYEHHSA:
y; =0,88-7 + \/a- Z+a;” -z, 7z, =lg(38-x):

Npunnatn x; = 1,1; 1,4; 1,8; 2,2; 2,5; 3,1, 3;=0,2; 0,5; 0,9.
Mobyaysatu 3anexHictb y;; = f(x;).

25. O6yncanTn Ta 3anam’ATaTh 3HAYEHHA:

2
yij=A2'2+L5-A.-Bi-Cj—Bil’S-w/A +2B;; A1:l,8.cos3xi; Bi:eAi+2’6’
a NOTiM 3HANTWU CYMy BCiX OTPMMAHUX 3HAYEHb GYHKLT Vi
Npuinatn xi =2,2;1,9; 1,7; 1,4; 1,2; G;= 2,31; 2,86; 3,57.
MobyaysaTh 3anexHICTb ¥;; = f(B;).

26. O6YNCNNTM 3HAYEHHSA:
y,=a’ +b®;  a =e*+3x.C; b =sin®x +x"°.
MpuitHatn x;=0,3;0,7;0,9; 1,1; 1,2; 1,4; 1,7; 1,8; 1,9; 2,2; 2,5; 2,7; C=2,15.
Mobyaysatu 3anexHictb y; = f(x;).

27. O6UYNCNNTU 3HAYEHHA:

2 3 .
Y;; =Z; -COS aj+,/zi +3;-Z;; Z, = COS(X; +1).

Mpunnatn xi =0,3; 0,8; 1,2; 3;=1,1; 1,5; 1,9; 2,2; 2,3; 2,6.
Mobyaysatu 3anexHictb y;; = f(a;).

28. OB6YMCAUTU 3HAYEHHA:

1/x.
ey . y < i 2

MNpunnatn xi = 1,2; 1,8; 1,6; 1,4; 1,3;3;=0,4; 0,5; 0,8.
Mobyaysatu 3anexHictb y;; = f(x;).

29. O6uncanT Ta 3anam’aTaTm 3HaveHHA z; = F(xi, yi) B n pi3HMX Toukax (X, Vi), ae n >14; x;,4 =
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X; + 0X (xo=1,2; dx=0,25);yi = x.

VXf+y3

FOX,yi) =19 (% -y;) +
Xi +Yi

MobyaysaTtu 3anexHicts z; = f(y;).

30. O6uncAnTU Ta 3anam’aTaTi 3HadeHHA z; = F(xi, yi) B n pi3HMX TouKax (X, Vi), Ae n > 20; Xi+1 = Xi

+0X (X0 =3,2; 0x =1,2); yi:1 = Vi + Oy (Yo =1,32; dy = 0,33).
_fin(x 2 =)=y 2 + 1P =N
F(x,,y,) = [In (xi 1) In (yi +1)] gx 1)

MNobyaysaTun 3anexHictb z; = f(x;).
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3aBAaHHA A0 KOMM’TepHOro npakTukymy N5
BapiaHTu

1. 06umcnnTK Ta 3anam’aTaTv 3HaYeHHA z; = F(Xj, Yi) B N pi3HUX To4Kax (X, Yi), @ NOTiM 3HAUTK cymy
BCiX OTPMMaHMX 3HaUYeHb QYHKUIT. MPUIAHATM N > 15; Xit1 = Xi + 0X (X0 = 2,2; 0x =1,8); yis1 = Vi + Oy (Yo

=1,6; 8y =0,2).
RO, y;) =[In0x;%) - In(yf)l%.

Mobyaysatu rpadiyHy 3anexHicte F = f(y;).

2. 3HalTV NepLi AecATb Ta 06YMCANTM CyMy NepLIMX TPbOX, N'ATM Ta AEB’ATM YNeHiB paay, y
AKOMy
3n! — (=1)n-2n1

" 54 (n —1))

MobyaysaTtu rpadiuHy 3anexHicte A = f(n).

3. 3HanTn KoedilieHT TennoBigaadi L Nnpu KoHAeHcauii napyM Ha NOBEPXHi TPyOM AOBXKMHOM
i 3
H=2m, AKa yTBOPIOE 3 FOPU3OHTA/IbHOI MOBEPXHEI KYT b= . TemnepaTypa cTiHkM t., = 210 °C.

TemnepaTypa napv 3MiHIOETbCA B iHTepeani t = 140 — 250 °C 3 kpokom 10 °C.
L, = LVsinb,

Ae L — koediujieHT TennoBigaayi ona BepTUKaNbHOI TPpy6U, AKMIA PO3PaxoBYyETLCA 33 GOPMYNOH0:

. 1 -p%- g
r-m3

L=3"104

TyT |=0,652 BT/(M*K) — TennonpoBigHicTb KOHAEHCaTY;

p = 846 Kr/M?> - WiNbHiCTb KOHAEHCATY;

g =9,81 M/c? - NPUCKOPEHHSA BiNbHOTO NaAiHHA;
r=1,88*%10° [Ix/Kr — TennoTa NapoyTBOPEHHS;

m =1,29*%10"% H*c/M? - guHaMiYHa B’A3KICTb KOHAEHCATY.

MobyaysaTtu rpadivHy 3anexHicte L = f(t).

4. Po3paxyBaTu KOHCTAHTY LUBMAKOCTI peaKLii MiXK MOANCTUM METUAOM | LUMETUN-N-TONYHAIHOM
Y PO34MHI HiITpOOEH30y.

T, 2(1_"‘6‘;2’%)_1
k = 4 AN
X, 2 X X
> - p 2 o (2 _)

oope (22| e
Ae a =0,006 — noyaTKoBa KOHUEHTpaL,if;
x =0,01246 - piBHOBa*KHa KOHL,EHTpaALLA;
Xp = 0,00675 —0,01575, 3 kpokom 0,001 — NOTOYHA KOHLLEHTPALLIA;
t=12.

METO/ZWYHI BKA3IBKHY 10 KOMITIOTEPHUX ITPAKTUYHUX POBIT [Swrivi}



HPUKJ/IAZHE IIPOTPAMHE 3ABE3IIEYEHHA - 3. IPOEKTYBAHHA [I0AATOK A

IIPOrPAMHHX /10JAHKIB

Mobyaysatu rpadiyHy 3anexHictb k = f(xp).

5. Po3paxyBaTu B'I3KiCTb JiOKCUAY Cipku ans 3miHu Temnepatyp T = 200 — 360 °Cs
Kpokom 10 °C i aTmochepHOMY TUCKY, BUKOPUCTaBLLM GOPMYAY:
1 2/3 3/2
M /2 ; PKp . Tl'lpI/IB

1 T e s
TKp6 pHB

p=63-10"*-

ae m = 64 — monekynapHa Bara SO,;

Typ =430 0 KPUTUYHA TEMNepaTypa;

Pyp=77,7 atm — KPUTUYHUIA TUCK;

 ——— Ay 273)/430 — npuBeaeHa Temneparypa.
HagpykyBaTtvt 3HaueHHA U Ta /1.

Mobyaysatun rpadiynHy 3anexHictb u = f(T).

6. Po3paxyBaTu B’A3KicTb amiaky B iHTepBani TemnepaTtyp Big 10 80 22°C yepes 1°C 3a popmynoto

CatepneHpga

AL @ y
N = No———— (T/273,15)

Mpu yMOBI, W0 MHOXHMK N BU3HAYAETHCA TaK:
n=A-B-(t—273,15)-D 1077 - (t — 273,15)?

Ae A=1,06;B=1,04; D=0;C=503; N=91,6 * 1077 Na*c.

Mobyaysatu rpadiuHy 3anexHicte N = f(T).

7. Po3paxyBaTu isobapHy Tennoemnicte CO, B iHTepsani Temnepatyp Big 20 ao 150°C yepes 5°C
3a ¢opmynoto:

Co=E+F-(T/100) + G- (T/100) + H - ("/100) + N - (T/100)
ne E=0,81513; F=9,8454-1072%; G=-9,4747- 10_3; H =36,006" 10_5; N =-0,0567.
Mobyaysatu rpadiuny 3anexHicts C, = f(T).

8. Po3paxyBatu i306apHyY TEMNNOEMHICTb amiaky B iHTepBani TemnepaTyp Big 40 ao 170°C yepes
10°C 3a popmynoto:

Co=E+F-(T/100) + G- (T/100) +H - (T/100) + N - (T/100)

ae E=2,0183; F=158,072 * 1072; G = 273,61 * 1073; H=-9380,9 * 10~>; N = -1,9986,
Mobyaysatu rpadiuHy 3anexHictb Cp, = f(T).

9. Po3paxyBaTtu i3oxopHy TennoemHictb CO, C, B iHTepBani Temnepatyp Big 30 Ao 160°C yepes
10°C 3a 4ONOMOroH HaCTYMHMX 3a/1eXKHOCTEMN

Co=E+F-(T/100) + G- (T/100) +H - (T/100) + N - (T/100):

ne E=0,81513; F=9,8454-1072; G=-9,4747- 1073; H=36,006- 10~°; N =-0,0567.

METO/ZUYHI BKA3IBKU 10 KOMITIOTEPHUX ITPAKTUYHUX POBIT 2]
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Cy, =C, —R/M,

Ae M — moneKkynspHa maca rasy; R — yHiBepcanbHa rasosa crana.
Mobyaysatu rpadiuHy 3anexHicts C, = f(T).

10. Po3paxyBaTu i30XOpHY Tenn0EMHicTb amiaky C, B iHTepBani Temnepatyp Big 25 go 135°C
yepes 5°C 3a 4ONOMOrot HaCTyNHMX 3a71eXKHOCTEN

Cp=E+F-("/100) +G-("/100) +H - ("/100) + N - ("/100).
ne E=2,0183; F= 158,072 * 1072; G = 273,61 * 10~3; H=-9380,9 * 10~>; N = -1,9986.
C, =Cp —R/M,
ae M — moneKkynapHa maca amiaky; R — yHiBepcanbHa ra3osa CTana.
Mobyaysatu rpadiuHy 3anexHicts C, = f(T).
11. PospaxyBaTu B’A3KiCTb BOoAW B iHTepBani Temnepatyp Big 16 go 27°C 4yepes 1°C 3a

dopmyioto:
N, = A(B +t)",

ne A=0,59849, B=43, 252, n =-1,5423.
MobyaysaTtun rpadiuHy 3anexHicte N, = f(t).

12. Po3paxyBaTu TEN/IONPOBIAHICTb amiaKy B iHTepBani Temnepatyp Big, 16 o 27°C yepes 1°C 3a

dopmynoto:
3
i (Ty +c) T2
ARGy A
TZMs

ne A=4,3643* 1073; C =503; Tk =239,73 K; M — monekynapHa maca rasy.
Mobyaysatu rpadiuHy 3anexHicte L = f(T).
13. Po3paxyBaTu rycTMHY NOBiTPA B iHTepBai TemnepaTyp Bia 45 ao 74°C 3a popmynoto:

1,293 - P
R= ,
(1+0,00367 - t) - 760

Kr/m3
ae P — Tuck, aknn gopisHioe 105,2 KMa.
MobyaysaTtu rpadiyHy 3anexHicte R = f(t).
14. Po3paxyBaTy LIBUAKICTb OCaAyKEHHA KyaenomibHoi YacTMHKM pagiycom r (r = 0,1 - 1073 u,
r=02-103M..r = 1,3-1073 M) y rasi. Bukopucratv dbopmyny:

d’>*R-g
W a=aaa—
°¢ 18- M,

METO/ZWUYHI BKA3IBKHY 10 KOMITIOTEPHUX ITPAKTUYHUX POBIT Xils;
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pe g=9,81 M?/c,R=1684 kr/mM3; M. =5,2* 10~* H * ¢/m2.
Mobyaysatu rpadivHy 3anexHicte W,. = f(r).

15. PospaxyBaTv Yac npouecy ¢inbTpyBaHHA cycneHsii o6’emom V (V = 50-107°, 60 - 1079,
70-107%,80-107°, .., 250 - 10~° m3) 3a bopmynoto:
M'To'xo V2+M'R V

2p S2 Pl IES”
pe M =517-10"°H *¢/m3, r = 4,15« 102 Mm%, R = 2,310 M™%; x, = 0,178 M3/Mm3; P =
0,6-10%> H/M?; S = 1 m.

=

Mobyaysatu rpadiuHy 3anexHicte t = f (V).

16. Po3paxyBaTu BMUTpaTy MOTYKHOCTI Ha MepemillyBaHHA AAA NponefepHOol MillanKku
diametpom d =[2,0, 2,2, 2,4, 2,6; 2,8; 3,0; 3,2, 3,4, 3,6 m]. Bukopucratu dopmyny
N =KN'TL3'RC'd;5n,

ae Ky =0,32; n=3,96 06/c; R; =1200 kr/m3.
Mobyaysatu rpadiuHy 3anexHicte N = f(d).

17. Po3paxyBaTu KoedilieHT TennonpoBiaHocTi L HiTpobeH3ony B iHTepBani TemnepaTtyp Big 40
00 110°C yepes 5°C. Bukopucratn popmyny
Ly = L3o-[1—E-(t—30)],

pe L;o=A;-c'R \/g A; = 4,22 -1072%; ¢=1,38: 103 Ox/(kr*rpag); R = 1200 kr/m3; M = 123;
E =1-10"3rpag 1.

MobyaysaTtu rpadiuHy 3anexHicte L, = f(t).

18. Po3paxyBaTy 3HAaYEHHSA N'YCTUHM Ta B’A3KOCTI Cip4aHOi KUCNOTKU B iHTEpBani Temnepatyp Bif
10 go 80°C yepes 5°C. Bukopucratn popmyny
R = 1894,8 — 0,909 - ¢; M = 1,406 - 1073 + 5,0087 - 1071/t

MobyaysaTtun rpadiyHy 3anexHictb R = f(t).

19. Po3paxyBaTu onip wapy ocagy npu ¢inbTpyBaHHI cycneHsii 3 giameTpom YacTUHOK dcp =
(0,1; 0,15; 0,20; 0,25; 0,3; 3,35; 0,4; 0,45; 0,5) = 1073 m 3a popmynoto:
T, =A-dg,

ne A =9,8373*10; B =-0,3224.
Mobyaysatu rpadiuHy 3anexHicts 7, = f(dcp)-

20. Po3paxyBaTu 3a/1€XKHiCTb NPOAYKTUBHOCTI BakyyMdinbTpy W (kr/(vyac*M3)) Big BeAMUMHM
Bakyymy P (H/M?), aknit Bu3HauaeTbea Big 20 A0 150 MM pT. CT. 3 Kpokom P = 10 mm pT. cT. anad =
0,25 MM, AKLLO:

METO/ZWYHI BKA3IBKHY 10 KOMITIOTEPHUX ITPAKTUYHUX POBIT Xy
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W = 7056 - P% - d?
Mobyaysatu rpadiuHy 3anexHicte W = f(P).

21. Po3paxyBaTu TUCK Napy xJopuctoro metuneHy P (Ta In P) B iHTepBani Temnepatyp 10...60°C
yepes 5°C, AKwo

A
InP = —?+B ‘InT + C,
pe A=1995,6; B=-3,4426; T=t+273; C=8,621.
MobyaysaTtu rpadiuHy 3anexHicte P = f(T).

22. Po3paxyBaTu WBKUAKICTb R XimiuyHOI peaKuii A - > By aiana3oHi temnepatyp T = 300...450K
i3 Kpokom 10 K, AKw,0

E
R = Ko-exp(—E-T)-CO,
ne K, =2,05 * c™1; R =1,98725 kan/monb*rpag; E = 20100 kan/monb; Co = 4 monb/m3.
MobyaysaTtu rpadiuHy 3anexHicte R = f(T).

23. Po3paxyBatu, Akt 06’em 3anme 10 r a3oTy npu TMCKY P = 4,5 aTm i 3miHI TemnepaTypu Big
200 po 400 K i3 kpokom 10 K.
Bukopwuctatn popmyny 1; R =0,082057 n*atm/monb*rpaa.

Mobyaysatu rpadiuHy 3anexHicte V = f(T).

24. Po3paxyBaTh 3HAYEHHA KOHCTAHTU LWBWUAKOCTI XiMiYHOI peaKLii
—5,29 - 104

K = A-exp( R-T

B iHTepBani Temnepatyp 600 ... 800 °C yepes 20°C, aKwo A =7,5- 1075,
Mobyaysatun rpadiyHy 3anexHicte K = f(t).

25. Po3paxyBaTu 3Ha4YeHHs eHeprii [66ca
G=—-R-T-InK

XiMiYHOI peakuii B iHTepBani Temnepatyp Big 400 go 550 K i3 Kpokom 10 K, akwo R =
1,3143 xx/moub * K, K =9,237.
Mobyaysatu rpadiuHy 3anexHicte G = f(T).

26. O6YNCANTM Ta 3anam’aTaT 3HAYEHHA:

2
yl]:A12Y2+1’5.Ai.BI‘CJ_B|1’5. ’Ai +ZBI; Ai:118'COSSXI; BI:eAI+2’6.
a NOTiM 3HANTWN CYMy BCiX OTPMMAHUX 3HAYEHb GYHKLT Vi
Mpunnatn xi = 2,4; 2,3; 2,2; 2,1; 2,0; ... ; 1,2; C;=2,31.

METO/ZWYHI BKA3IBKHY 10 KOMITIOTEPHUX ITPAKTUYHUX POBIT [writss
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Mobyaysatu rpadiuHy 3anexHictb y;; = f(x;).

27. O6buncAnTK Ta 3anam’aTaTm 3HadeHHA zi = F(x;, yi) B n pi3HMUX To4yKax (X, Yi), @ NOTiMm 3HaNTK
CyMYy BCiX OTPMMaAHKUX 3Ha4YeHb QYHKUiT. MpUNHATM n > 10; Xis1 = Xi + OX (X0 = 2.8; dx = 2.1); yis1 = Vi +
oy (yo=1.7; dy =0.3).

3 X. _y
2 Ry,
F(xi,y;) =[n(x;") = In(y )]+
ctg(x;)

MobyaysaTtu rpadiyHy 3anexHicte F = f(x;).

28. O6YNCANTU 3HAYEHHSA:
y,=a® +b*; a =e*"43x-C; b =sinx + x°%,

MpuitHatn x;=0,3;0,7;0.9;1,1; 1,2;1.4;1,7; 1,8; 1,9; 2.2; 2.5; 2.7; C=2,15.
Mobyaysatun rpadivHy 3anexHicte y; = f(x;).

29. BusHauntn KoediuieHT andysii 4BOOKCHAY CipKM Y MOBITPI npu Temnepatypi t = 16 —
28 °C 3 kpokom 1 °C Ta P = 1 atm. Bukopucratv popmyny:

T3/2

D=43-10"3-

neV, —Vso =448 cm3 /mouib;
Vg — Vios = 29,9 cm3 /moub;

T=273 +;
MA = 64;
M, = 28,95.

MobyaysaTtu rpadiuHy 3anexHicte D = f(t).

30. 3HaiiTn nepui AecATb Ta 06UNCAUTY CyMy MepLINX TPbOX, M'ATU Ta AEB’ATU YEHIB pAay, Y
AKOMY
2n! — (=" - 271
2 20tk T

An

Mobyaysatun rpadiuHy 3anexHicte A = f(n).
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IIPOrPAMHHX /10JAHKIB AOAATOK A

3aBAaHHA A0 KOMM’HTEepHOro npakTukymy N6

Bumorwu

1) Po3pobutn CTpyKTYpYy Tabauui 6a3m AaHNX HE MeHblLe HiXK 3 6 NoNiB, AKa MiICTUTUME
060B’A3KOBO LLiNOYNCENbHI 3HAYEHHA, 3HAYEHHA 3 N/1aBalo4Y00 KOMOHD, TEKCTOBI NoAA.

2) CtBopuTu 6a3y aaHux y popmari * .mdb nporpamHmumn 3acobamm B cepeaosmuli CLR
Visual C++.

3) 3anucaTtu CTPYKTYpYy po3pobeHoi TabaunLi AaHUX B CTBOPEHY NOPOXKHI0 6a3y AaHux MS
Access 3a gonomoroto TexHonorii ADO.NET.

4) CrBOpPUTU iHTEpdENC NPOorpamHOro Mmoayns 3 BUKopucTaHHAM 06’ekty TabControl Ta
KiZlbKOMa CTOpiHKaMu-BKNaakamum — ob’ektamu TabPage.

5) Ha ogHil cTopiHui - 06’ekTi TabPage ctBopuTtH iHTepdenc ana KepyBaHHA 6a30t0 AaHKX 3 i
BigobpakeHHAM B 06’ekTi DataGridView.

6) [opaaTtu po iHwoi ctopiHkn TabPage o6’ekt Chart ana nobyposu giarpam.

7) HanoBHWTK cTBOpEHY TabAnLIO AaHUX, 3 BUKOPUCTAHHAM po3p0obaeHOoro NnporpamHoro
MoAaynA, He meHwe HixK 30 HeENOBTOPOBAHMMM 3aNMCaMMU.

8) MepenbaumTy MOXKAMBICTb GOPMYBAHHA KOPUCTYBAYEM HE MEHLLE HiXK TPbOX Pi3HUX TUNIB
3anuTiB Ha BUBipKy, B TOMY YMCAi Biabip 3anucis 3a yMmoBOIO Ta BUAANEHHA 3aMNuciB 3a
YMOBOIO.

9) Nobyaysatn B 06’ekTi Chart giarpamy Ha ocHoBi iHbopMmaUii 3 Tabauui 6a3n AaHuMX.

METO/ZWYHI BKA3IBKHY 10 KOMITIOTEPHUX ITPAKTUYHUX POBIT is(e)
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w
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10. ;

1|
2|

[NOMNATOK A

3aBAaHHA A0 KOMM’TepHOro npakTukymy N7

BapiaHTu

23,82x; + 2,41x, + 3,84x; = 30,25
2,31x, + 31,48x, + 1,52x5 = 41,35
3,47x, + 4,85x, + 26,18x; = 43,81

24,18x, + 24,47x, + 3,78x5 = 30,74
2,16x; + 29,85x, + 1,96x5 = 40,52
3,68x; + 4,53x, + 27,14x; = 42,63

25,14x, + 3,41x, + 4,26x; = 32,48
3,21x; + 34,56x, + 2,38x; = 45,76
2,28x; + 4,73x, + 29,15x5 = 42,53

24,35x, + 2,87x, + 3,47x5 = 30,54
2,16x; + 30,62x, + 2,31x3 = 40,27
3,64x, + 4,23x, + 28,14x; = 42,36

26,13x; + 3,15x, + 4,27x; = 32,46
3,24x, + 32,04x, + 2,13x; = 43,27
4,15x; + 5,32x, + 30,81x; = 45,38

21,65x; + 1,87x, + 3,54x5 = 28,13
1,84x, + 32,51x, + 2,49x5 = 40,79
3,72x, + 4,47x, + 28,35x5 = 42,61

20,93, + 2,63x, + 3,67x5 = 29,85
2,63x; + 30,74%, + 1,48x; = 40,73
4‘,12X1 + 5,16x2 + 26,35.X3 = 41,92

26,15x, + 4,23x, + 5,17x; = 34,28
4,36x, + 35,18x, + 3,62x; = 45,62
5,73x1 + 6,14'x2 + 24,36x3 = 41,37

25,28x; + 3,64x, + 4,17x5 = 31,25
2,36x; + 31,15x, + 1,92x5 = 40,62
3,72, + 4,53%, + 29,31x; = 43,17

24,17x, + 2,43x, + 3,26x; = 30,42
2,48x, + 30,14x, + 1,63x5 = 40,29
3,26, + 4,52x, + 28,47x5 = 42,56

19,82x1 + 1,35x2 + 4‘,62.X3 o 31,4‘2
2,18%, + 24,67x, + 3,15%; = 42,16
1,76x, + 3,82, + 32,14%, = 40,35
18,73x, + 1,35x, + 2,64x; = 26,53

3,17x, + 26,43x, + 0,98x5 = 30,27
4,36x, + 2,78x, + 20,31x; = 34,81
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15.

16.

17.

18.

19.

20.

21.

22.

23"

24.

<

<

<

<

—0,12x, + 0,04x, + x5 = 0,903
x, — 0,417x, — 0,128x; = 0,212
—0,417x, + x5 + 0,046x; = 0,043

24,61x; + 2,42x, + 3,86x5 = 30,24
2,31x, + 31,48x, + 1,54x; = 41,25
3,52x; + 4,83x, + 29,12x5 = 42,83

25,72x; + 3,53%, + 4,97x5 = 31,35
3,42x, + 32,59%, + 2,65x5 = 41,36
4,63x; + 4,94x, + 30,23x5 = 43,94

23,92x; + 2,51x, + 4,03x5 = 30,24
2,61x, + 31,78x, + 1,82x5 = 41,65
3,57x, + 4,95x, + 26,78x5 = 43,82

25,31x; + 3,16x, + 4,28x; = 32,45
2,38x; + 32,14x, + 1,84x; = 40,57
3,52, + 5,16x, + 31,24x; = 43,18

23,24x, + 2,41x, + 3,43x; = 31,52
2,17x; + 32,18x, + 1,15x; = 40,84
3,56x; + 4,29x, + 30,42x; = 42,73

25,21x; + 3,14x, + 4,21x5 = 32,35
2,28, + 32,24x, + 2,34x; = 40,73
3,61x, + 4,16x, + 30,18x; = 42,39

24,86x, + 2,51x, + 3,82x5 = 30,94
2,19x, + 29,87x, + 1,76x5 = 40,56
3,61x; + 4,46x, + 29,18x5 = 43,27

22,31x; + 1,12x, + 2,56x; = 30,23
1,94x; + 30,27x, + 1,34x5; = 40,15
2,39x; + 3,45x, + 29,61x; = 42,36

23,4‘8x1 + 2,62x2 + 3,56x3 = 30,65
2,51x; +32,17x, + 1,62x; = 41,12
3,67x; + 4,53x, + 25,81x5 = 43,95
23,51x; + 1,32x, + 2,76x5 = 29,14
1,21x4 + 30,38x, + 0,44x5; = 39,15
2,42x, + 3,73%, + 28,02x5 = 41,73
24—,31x1 + 2,12x2 + 3,56x3 E 30,15
2,11x; + 31,18, + 1,24x5 = 40,23
3,420, + 4,531, + 29,42x5 = 42,53
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25.

27.

28.

29

30.

22,68x; + 1,92x, + 2,36x5 = 30,57
12,23x, + 30,56x, + 1,84x5 = 40,81
3,17x, + 4,13x, + 28,95x; = 4315

24,65x; + 2,38x, + 3,42x5 = 31,45
12,38x; + 31,57x, + 1,64x; = 42,36
3,27x, + 4,13x, + 28,45x; = 45,28

24,65x, + 2,46x, + 3,91x; = 30,28
12,35x, + 31,52x, + 1,58x5 = 40,29
3,55x%, + 4,87x, + 29,16x; = 42,87

23,24x;, + 2,11x, + 3,94x; = 30,61
12,23x, + 32,17x, + 2,04x; = 41,45
3,37x, + 4,13x, + 28,19x; = 43,64

21,83x, + 3,53x, + 4,57x5 = 30,75
13,42x, + 31,64x, + 2,38x3 = 41,63
5,02x1 ol 6,12x2 + 28,25x3 = 4‘2,81

2.

JOJATOK A

24,25x, + 2,86x, + 3,37x; = 30,44
2,06x; + 30,52x, + 2,31x; = 40,36
3,67x; + 4,26x, + 29,14x5 = 42,63
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HPUKJ/IAZHE IIPOTPAMHE 3ABE3IIEYEHHA - 3. IPOEKTYBAHHA

IIPOrPAMHHX /10JAHKIB AOJATOK A

dopmynu ana poBigok

1. PiBHAHHA MeHaeneeBa-KnanepoHa:
P - V=
ae P —Tuck; V—o6’em; m — maca rasy; M — moneKkynsipHa maca; R — yHiBepcanbHa ra3osa ctana; T —
abcontoTHa Temnepartypa.

2. CniBBiAHOLWEHHA MiXX enemeHTamMMu TPUKYTHUKA 3i cToOpoHamu a, b, ¢ Ta MPOTUNENRHUMMU
Kytamu A, B, C.

2.1. Teopema CUHYCIB:
a b c

sinA sinB sinC
ne R - pagiyc onvcaHoro Kona.

2.2. Teopema KOCUHYCIB:
a? = b? + ¢? — 2bc cos A.

2.3. Mnowa TPUKyTHUKA:
Sl

Ae h, BUCOTa TPUKYTHUKA.

2.4. dopma epoHa:
+b+
S=r-ad@-br-o, (p=27)

2.5. S=§absinc.

2.6. S=r-p,
T — pagiyc Koaa,BNUCAHOTO Yy TPUKYTHOK.

2.7. Ana piBHOBIYHOro TPMKYTHUKA:

_ a3

S = o
3. Mnowa oiryp.
3.1. Mapanenorpama:

S=bh,

Ae b — cTopoHa, h - Bucora.
3.2. Pomba:
il
S = E d1 d2

ae d, Tad, — piaroHani.

3.3. Tpaneuii:
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ITPOrPAMHHX /10JAHKIB

JOJATOK A

Ae a Ta b — ctopoHu, h - BucorTa.

S=mh,
Ae - m —cepegHa NiHiA.
3.4. KBagparTa:
5= a
Ae a— CTopoHa.
3.5. MNpAamoKyTHUKa:
S=ab,
Ae aTa b — cTopoHu.
3.6. Kona:
S = m R?,
ae R — pagiyc.
4. 06'emu pisHnx Piryp:
ae S —naouwa ocHoBu, H —Bucora.
4.1. NMpusmu:
V=SH
4.2. Unningpa:
V=SH
4.3. NMipamign:
1)
ViessalSe- H
3
4.4. KoHyca:
V==2-S-H,
3
ae
ST R4
4.5 Kyni:
4
V==mnR3
3
ae R — pagiyc.
5. KBagpaTHi piBHAHHA:
5.1. ax’+bx+c=0;
—b+Vb%2—4ac
e T
0k a2t ot g =N
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ITPOrPAMHHX /10JAHKIB

5.3. Teopema Bieta:
konm x?+p-x+qg=0, T0 X1 +x, = —p, X1 Xy =(q.

6. PilueHHA cucTtemn piBHAHb 3 A4BOMA HEBIAOMUMMU:
A=a,-b,—a, b;;
a, x+bi:y=c, LI 2 Al
st Ay="c1 by — c3*by ;
a, " x+by,y=c,, PN
vy al'CZ_az'Cl.
A A

X

TO,CI,IX—A, e

7. QossuHa sigpiska AB (A(xq, y1), B(xs, v5) ),
lap = \/(xz =X — v, e

8. Alywo Touka D(x, y) 3HaxoanTbea y niowi TpukyTHuKa ABC, ae A(xy, y1), B(x2, v,),Clxs,

y3)/ TO
Sapc = Sapc + Scps + Saps -
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