MIHICTEPCTBO OCBITU I HAVKU YKPATHU
JIEPY)KABHUI BUINIT HABUYAJIBHUM 3AKJIAJ]
«TOHELIbKUI HALIIOHAJIbHUM TEXHIYHU YHIBEPCUTET»
ABTOMOBUIBHO-JIOPOXXHIN IHCTUTYT

«3ATBEPJIKYHO»
Hupexrop Al ABH3 «{onHTY»
M. M. YHanr1ies

Kadenpa «Ilpuknagna maTemaruka Ta iHhopMaTUKa»

METO/INYHI BKA3IBKHA
A0 ITPAKTUKYMY 3 JTUCHUIIJITHA
«(IJHO®OPMATHUKA TA CUCTEMOJIOI'ISAA». YACTHUHA 1
(A CTYAEHTIB HAITPAMY
6.040106 — «kEKOJIOTI'ISA, OXOPOHA HABKOJIMIITHBOI'O
CEPEJOBUIIA TA 35AJIAHCOBAHE
MMPUPOAOKOPUCTYBAHHS»
YCIX ®OPM HABYAHHA)

22/23-2014

«PEKOMEHJIOBAHO» «PEKOMEHJIOBAHO»
HaguanbeHO-MeTO1MuHA Kadenpa «IIpukinanna maremaTuka ta
KOMicCist haKyIbTeTy iH(OpMaTHKa
«ABTOMOOUITbHI TOPOTHY ITpoTokon Ne 4 Bix 18.12.13 p.
[Tpotokos Ne 6 Bixg 12.12.13 p.

I'opniBka — 2014



VJIK 681.3.06(07)

MetoanuHi BKa3iBKM A0 MPAKTUKYMy 3 auchuiuiiau «lHdopMartnka Ta
cucrtemodioristy. Yactuna 1 (mms crynenrtiB Hanpsmy 6.040106 — «Exomnoris,
OXOpOHa HABKOJIUIITHHOTO CepeI0BUIIA Ta 30a7aHCOBaHE
IPUPOJTOKOPUCTYBAaHHS» YyciX (opm HaBuanHs) [Enexrponnuii pecypc] /
ykaagadi M. €. Koponbos, P. C. KpaBuenko. — EnektpoH. naHi. — ['opiiBka:
JIBH3 «lonHTY» AL, 2014. — 1 enextpon. ont. muck (CD-R); 12 cm. —
Cucrem. Bumoru: Pentium; 32 MB RAM; WINDOWS XP/Vista/7; MS Word
2000-2010. — Ha3Ba 3 TUTYI1. €KpaHy.

BkasiBku BIAMOBIAAIOTH CTPYKTypl aucuuiuiiHi  «[HpopmaTuka Ta
CUCTEMOJIOT 1.

BxkaziBku € 4acTHHOIO MYJbTUMEIIMHOTO METOJUYHOTO YYOOBOTO MAKETA,
0 SKOr0 TaKOXX BXOJWTh IHCTAJsALIMHA 30ipKa JEeMOHCTpaliiHOi Bepcli
y400BOI0 MPOTPAMHOI0 MPOEKTY.

VYknanaui: KopoawoB M. €., k.(.-M.H., J1011.
Kpasuenko P. C.

BianoBizanbHM 32 BUITYCK: B. I'. Xpeber, k..-Mm.H., go1I.

Penenzenr: B. JI HikoaeHko, K.T.H., JIOII.

© Jlep>xaBHUM BUIIIMK HaBYAJILHUHN 3aKJIa/l
«JloHelbKUil HAIlIOHAJIbHUI TEXHIYHUN YHIBEPCUTET
ABTOMOO1TBHO-TOPOXKHINA IHCTUTYT, 2014



3MICT
B T VI .ottt et et e bbb e bt e e snbe e e nnee s 5
1 BIAOMOCTI ITPO CEPEJOBUIIE INTPOI'PAMYBAHHA VISUAL
STUDIO 2000 ..ttt sb e e nnree e 6
1.1 CtBOpeHHs 3aBaHTaKyBaIbHOT GOPMU Y VB ..., 9
2 MATEMATHUYHI OBUYUCIIEHHA Y VB ..o 13
0 G Y 413 5§ AR PUPPPOPPPRP 13
2.2 MareMaTuuH1 ONePATOPU. DYHKIIT...ccrvvvrrrrieririeiiiiesree e siee e 16
2.3 DYHKIIT KOHBEPTALIIT +.eeeuvvieeiniiieessireeesssteeaessteeesssseeessssseesssseessssseessnns 18
2.4 OYHKITT BBOLY/BUBOIIY .vvveeesvreresssrresssssnnssssssesesnssesssssessssnssesssnsssessssnes 18
2.5 Po3B’s130k 3amaui «OO4YMCIICHHS 3HAYEHHS MaTEeMaTUYHOTO
153710 ¥ I 0 ST POPPPTPR 20
3. AJITOPUTMU PO3TAJTYKEHHSA Y VB ..o 23
3.1 YmoBHuii oneparop If... Then...Else .......cccooiiiiiiiiiii e 23
3.2 JloriuHa KOHCTPYKILS Select Case ......ccovvviiiiiiiiiiiiiie e 24
3.3 Po3B’s130K 3a1a4l «AITOpUTM po3rainykeHHs 2 rinkm» (If-psaok)... 25
3.4 Po3B’s130K 3agaui «Anroput™ posranyxkeHus 3 ruikuy» (If-6110k)..... 27
3.5 Po3B’s130K 3amaui « AITOpuT™M posranmykeHHs 4 rinkm» (Select
OF: =) TS OSUSORRROS 30
4 TIUKJITYHI AJITOPUTMUI Y VB ..o 34
4.1 Hukau 6e3 BKJIaASHHS 31 3a3/1aJIeT11b BIJOMOIO KIIBKICTIO
TMOBTOPEHD (FOT...NEXL) ..t 34
4.2 Iuknu 3 BKIaJCHHSIM 31 3a37aJIeT1Ab B1IOMOIO KUIBKICTIO
TMOBTOPEHD (FOT...NEXL) ..t 34
4.3 Tluku 3 HEB1IOMOIO 3a3/ajerip KibKicTio moBTopeHs (While ...
ENA WHIIR) ..o e 35
4.4 Po3B’s130k 3aga4i «OauHapHa cyma / JOOYTOK YHCIIOBOTO PSTY»
(koHCTPYKIIISt FOr.. . Next 0€3 BKIAEHHS) .. .vveeivreeeiireeesaiieeesainneessnreessneeeesnnns 36
4.5 Po3B’s30k 3anaui «IloasiitHa cyma / 1OOYTOK YHCIIOBOTO PSIY»
(kOHCTPYKIIIS FOr.. .Next 3 BKIQACHHSIM) ....vveeireeriieeeiireesieeesineesneeesineesneesnnnens 38
4.6 Po3B’s30k 3anaul «Cyma psy 301kHOTO 3a JIeroHiem»
(xoHCcTpyKIiss While ... End While) ..o 41
5 KOMBIHAIIA AJITOPUTMIB V VB ..o 44
5.1 Po3B’s130k 3agaui «IlepeTuH KPUBOT T OOTACTIM ....vvvveeeiieeeeririeeenee 44
5.2 Po3B’s130k 3aaaul « TaOymtoBaHHS (YHKIIIT 3 TPOKOJIOTOIO
010312 Tt 1 0 ) SRR OPRRUPRPPRS 46
6 BUKOPUCTAHHA MOBU ITPOTPAMYBAHHA VBA V MICROSOFT
EXCEL e 49
6.1 Beenenns y Visual Basic for Applications .........ccccocvvevieeiiiecninennn 49
6.2 O0'ekTHA CTPYKTYPA EXCEl ..vvviiiiiiiiiiiiii e 50

ALl ABH3 «[JoHHTY»



6.3 CTBOPEHHS MAKPOCIB ....vvvveeiuirieesiieeesssreeessssseessssessssssenssssssesssnssesssnsees 56
6.4 PO3B’I30K THITOBIX BAAU +..evvneeeeneeeennsseesnsssesnssessnnssssssssesnnsesennnseenns 61
JIOITATOK A ..o 67
A.1 AnroputMm. Busu anropuTMiB. BIOK-CXEMH......cccvveiiviieiiiiiie e, 67
JIOITATOK B 69
b.1 Knac Windows Forms. BizoMocTi 1po 00’ €KTHO-Op1€EHTOBaHE
TIPOTPAMYBAHHS ...uvveersreessseeassseesssesesssesasesesssesaneeessseeaneeessseeabe e e snneeaneeesnneesanes 69
b.2 3aranpHi BIacCTUBOCTI /111 OCHOBHUX €JIEMEHTIB YIPABIIIHHS ........... 72
JIOITATOK B ..ottt 79
IEPEJIK PEKOMEHJOBAHOI JIITEPATYPH ......cooviviveiicecreeiceeiees 83

«lHpopmaTuka Ta cuctemonoriay



BCTVII

JlaHi MeTOoaW4yHI pEKOMEHAAIlli € YacTHHOI  MYJIbTUMEIINHOTO
KOMIUICKTY 3 OCHOB Bi3yaJIbHOTO IporpamyBaHHS Ta cTtBopeHHsS Windows-
nonatkiB s miatgopmu NET Framework y cepenposumii Microsoft Visual
Studio 2010. Po3rnsmaroThesi ONTUMANbHI MPUHOMH PO3POOKH Tporpam Ta
peanmi3aiii OCHOBHHMX THIIIB aJrOPUTMIB, a TaK0X OCOOJMBOCTI CTBOPEHHS
rpadiyHUX JOAATKIB. PO3riasgaloThCs OCOOJMBOCTI BUKOPHUCTAHHS OCHOBHHX
KoMroHeHTiB 010mioTekun Windows Forms.

Mera MeTOAMYHUX PEKOMEH/Iallli MOJsrae y BUPOOJICHH] M 3aKpIIJICHH] Y
CTYJICHTIB TPUHOMIB 1 HABUYOK, TOB'S3aHUX 31 CTBOPEHHSM CYy4YaCHOTO
nporpaMHOTO  3a0e3medeHHs, yMIHHA  KOPHUCTYBAaTHUCS  CTaHJAApPTHUMH
00'eKTHUMHU 010J10TEKaMH U 1HTETPOBAHUM CEpPENOBUIIEM PO3pOOKH. s
JNOCSITHEHHSI TIOCTaBJICHUX MUIEH 11eabHO TiaxoauTh tmiargopma NET
Framework 1 w™moBu, po3poOisieHi s 1i€i miIargpopmu, 30KpeMa, MoOBa
nporpamyBanHs Visual Basic.

[Tnatdopma .NET y 1eii yac akTUBHO BUKOPHUCTOBYETHCA MPU PO3POOIIT
IpOrpaMHUX KOMIUIEKCIB y PI3HHX mnpeameTHux ramyssx. Cepen ii mepeBar
MOKHa BI3HAYUTH:

— €IMHY MTPOTPaMHY MOJIEIIb;

— MOKJIMBICTh BUKOPUCTAHHS HA PI3HUX alapaTHUX IiaTdopmax;

— IHTErpallito MOB IPOrpaMyBaHHs;

— CIpOIIEHE TOBTOPHE BUKOPUCTAHHS KOJTY;

— aBTOMATUYHE KepyBaHHS MMaM'sITTIO;

— TIEpeBIpKY OE3MEKH THIIIB;

— PO3BUHEHY MIATPUMKY HAJIArOIKCHHS;

— €JIMHUN MPUHITUTT 00OPOOKHU TOMUJIOK;

— MOXJIMBICTh B3aEMO/I1T 3 ICHYIOUHUM KOJIOM;

— Oaraty 010J110TeKy KJI1aciB, IOCTYNHY sl Oy/1b-KO1 MOBH.

[TepeBaru mnardopmu NET i 1 mmpoke nomupeHHs poOJsiTh JOCUTh
aKTyaJIbHUM BUBYCHHS 11 MOXKJIMBOCTEN Y paMKax 00paHOro Kypcy.
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1 BIIOMOCTI ITPO CEPEJJOBUIIE ITPOTPAMYBAHHA VISUAL
STUDIO 2010

Jlns 3amycky mnporpamMu 3 rojgoBHOro MeHro Windows, BUKOHaHTe
HACTYyMHI Ail.

1. HatucHits kHOTIKY IIyCK, po3TalioBaHy B HUKHIM YaCTHHI €KpaHy.

2. 'Y ronoBaomy meHto Windows 06epiTe komanny [Iporpamu. 3'sButhcst
MEHIO JTaHO1 KOMaH/IU.

3. Bubepits y mento myakt Microsoft Visual Studio.

4.V BikHi, mo 3'sBuniocsi obepitb Microsoft Visual Studio. Ha expani
3'sIBUTHCA rojioBHE BikHO Visual Studio (puc. 1.1).

o® HauanbHas cTpaHuua - Microsoft Visual Studio >. i ‘ E@Jﬁ

O®avin [lpaska Bua Otnagka Pabouasrpynna [aHHoie Cepsuc Tect OkHo Cnpaska

iG-S dd | s a9 - -SE-G»

HauanbHan CcTpaHvua X

O Visual Studio 2010 professional

Hauano pabotbl  Pykosoactso u pecypcbl  [NocnegHue HoBOCTH

BeeaeHne Windows WHtepHer O6nako Office  SharePoint  /[laHHbie
fﬂ Cozaatb NPOEKT...

[ OrkpeiTe npoeT... T c— .. Hosble Bo3moxHoCTy Visual Studio 2010

CBefeHVA O HOBbIX BO3MOXHOCTAIX, A06ABNEHHBIX B
3TOT BbINYCK.

[MNocnegHne npoekTbl
0630p Visual Studio 2010

;) JIP_VS10 Hoeblie Bo3moxHocTu .NET Framework 4

=8 TaskPaneWordAddin Hactpolika HauanbHoi cTpanuubl Visual Studio
0

;) DataContentControlsWord

0 WindowsApplicationl | CozpaHvie npunoxenuii ¢ nomotsto Visual Studio

[¥] 3akpbiTh cTpaHmUy nocne 3arpysku npoekTa
[V] OTo6paxats cTpanuLy npu 3anycke

loToBO
— e

Pucynok 1.1 — [IouatkoBa cTOpiHKa CEpEeAOBUIIA MPOTPAMyBaHHSI
Visual Studio 2010

[Tporpamu, siki po3pobiastorees y Visual Studio, 3BuyaitHO Ha3MBaIOTHCS
MpOEKTaMu a0 PIINIEHHAMH, TaK SIK BOHU MICTATh HE OJUH-€UHHN (Daili, a
OaraTo okpemux kommoHeHTiB. /st mporpam Ha Visual Basic .NET 3aBxau €
daitn npoekty (.vbproj) 1 daiin pimenHsa (.Sln). daina npoekTy MICTUTH
iH(opMmarlito, 1Mo BIAHOCUTHCA 10 OAHIET mporpamuoi 3amadi. daitn pimeHHs
MICTUTh 1H(QOpMaIlI0 NpOo OJAWH abo JdeKUIbKa MpoeKkTiB. Dalau piieHb
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BUKOPUCTOBYIOTBbCSI  JUIS  YNPAaBIiHHSA  JIEKUIBKOMAa  B3a€MOIIOB'S3aHUMHU
IIPOSKTAMH.

[Ticnst cTBOpeHHS TPOEKTY 3a3BHYAM BIJKPHBAETHCS BCSA CYKYITHICTH
BIKOH Ta IaHeJIe cepeoBuIla mporpaMmyBaHHs (puc. 1.2).

©® /IP_VS10 - Microsoft Visual Studio B N 2 LN ! .

Qarin Mpaska Bwa Mpoext [loctpoeHve Otnajka PabGouas rpynna  [flaHHoie Qopmat  Cepsuc Tect OxkHo Cnpaska

N R R e e I e L e A [ ~| | Any cpu Bl

MaHenb anemeHToB ~ 0 X 4 flepeceuenmevb [Konctpykrop] 3_flmknervb [Koncrpyktop]* X WEREEICENERTIERT:] 2_fBereneHnevb [KoHcTpykrop] ~ 06o3peBaTefb peLeHui

4 KomnorerTsl a m _—ll & (2] ‘ = El 3-1

% Yiasatens 31 Lukavueckue npoueccs! 7 [E=8Eol =7 -d Pewenue "/IP_VS10" (npoexros: 1
B Backgr 4 (¥ Lab_Rab_lcem

&l Directol =4 My Project |
2 Directory Haiitu cys 88 | BOXEHHBIE LMKIMUECKAE NPOLIeces | LMKMueckue NpOLecch! ¢ HEU3BECTHLIM 3EPAHEE UMCIIOM MOBTOPEHM | > [ Resources -

@ ErrorProylier e e p—— 1 = 1_fBuipaxeHne’
#4 Eventlog PRl (] 2_fBetsnenuevb I |

i | =
&l FileSystemWatcher 2 : j 3_fllnkastvb
HelpProvider 2 H lg( ax—+ 9) £ 4_fMepeceuenmevb
o=k |

1 5_fTa6ynuposanmevb

= Imagelist « 11 »

pit a1 3 50 1 =300

& MessageQueue
i PerformanceCounter

1

@ Process Luknbl System Windows.Forms.Form «
# SerialPort B =
=4 ServiceController 5 AutoScaleMod Font
& Timer enyer Ha Bemomenne AutoScroll False
> AutoScrollMar 0; 0
4 Mevars = ;
v—— Botbop usemosoii zambt B A toScroliMin 6.0 E‘
£ PagesetupDialog [l 3anueka ¢oHa AutoSize False -

AutoSizeMode GrowOnly
AutoValidate EnablePreventFocus
BackColor D BurlyWood

L4 PrintPreviewControl BackgroundIm[_] (ot
@& printPreviewDialog ! ! BackgroundIm Tile

4 [luanorosble okHa | CancelButton (net)
& Ykasatens | =2 CausesValidati True

ContextMenus (weT) =
BackColor
DOHOELIA LEET KOMMOHEHT,

@ PrintDialog L [l lYper wpugra
L& PrintDocument ~

] ColorDialogl & FontDialogl = ToolTipl

15,15 ol

Pucynox 1.2 — Cepenosuie nporpamyBanss Visual Studio 2010

1. 3arosoBok royioBHOro BikHa. Mictuth ikoHky Visual Studio 2010,
Ha3By IMOTOYHOIO MPOEKTYy, Ha3By pobouoro cepenosuina (Microsoft Visual
Studio).

2. Knonku COJIOBHOTO BiKHA (IC=R el X 3TOPHYTH,
3rOpHYTH / pO3TOPHYTH Y BIKHO 1 3aKpUTH.

3. I'onoBHe MeHI0. MICTUTh MyHKTH, KOKEH 3 SKUX Ma€ CBOI IMiAIMyHKTH.
3abe3nedye MBUIKUI JOCTYI A0 HEOOX1THUX (DYHKIIIH.

4. ITanens iHcTpyMeHnTiB (I1I). lo3Bossie OTpuMaTy MBUIKUI TOCTYN 10
HANOIbII YAaCTO BUKOPUCTOBYBaHUX (PYHKIIN, siIKI € B MeHI0. st 3py4yHOCTI
BOHM peaji3oBaHl y BUIJVIAI 3HAUKIB, KOXEH 3 SKUX BIJANOBIJIAE
3arajgbHONpUiHATUM cTanAaptaM. [lanens B Visual Studio 2010 mnmaBarodoro
TAIY W CKJIQJa€ThCd 3 JCKUIBKOX YacTWH, SKI 3a OaXaHHSM MO>KHA
NEepeTAryBaTH, MIHATH MICIsIMU, JoaaBatu HoBil. Visual Studio mpu BuOOpI1
BUJly TIPOEKTY PO3MIIIY€E HA MaHesll HEeOOX1AHI YaCTHHH JJIs 3pyYHOi poOOTH 3
JTAHUM TTPOEKTOM.

5. Ianens enemMenTiB. Bukinukaerscs knonkorw “° Ha I1I. Ananorigno I1I
1 MEHIO, TIaHEeJIb €JIEMEHTIB MOYKE€ MICTUTH B cO01 pI3HUN HAOIp €JIEMEHTIB, IO
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BIJIMOB1/Ial0Th TUIY BIAKPUTOTO MPOEKTY. AJie 3arajioM JaHe IuiaBaloye BIKHO,
AK€ MO)KHA TIepeMIIaTH, 3ropTaTH 1 3aKpiIUTIOBaTH Ha MICII, MICTUTh y c001
psn 00'ekTiB 3 cTaHAApPTHUM KOoZoM. KopucTyBau MOXe BUKOPUCTOBYBATH iX SIK
111a0JI0H, IMPOCTO MEPEMIIIYIOUH €JIEMEHT Ha MOTpiOHe Micie Ha ¢opmi; Visual
Studio aBTOMAaTUYHO 3reHEpye KO, II0 CKOPOUYY€E BUTPATH Yacy Ha CTBOPEHHS
1HTEepdelicy KopucTyBaya.

6. Orsiay pineHb. BUKITUKAETHCS KHOMKOIO = ga IIL. Hanae mBuakuit
JOCTYyH 70 BCIX (aiiliB MpoeKTy B JepeBonoaioHoMy odopmiieHH1 (SK Yy
npoBIIHUKY). TyT MoxHa Oe3rmocepeHbO BIIKPHUBATH 1X, EPECHMEHOBYBATH,
BUJAATU. MICTUTH 1 cam (ailst mpoekTy, (GopMu i KaTanoru npoexkTy. MicTUTh

Bracuy 11 = & =1 ETE e y SKIA MICTATHCS OCHOBHI KOMaHAH JIJIsi poOOTH
3 00’ €KTaMU MPOEKTY.

7. Bikno moaynsa. Y Visual Studio moxke OyTu BiKpuUTO OaraTto BIKOH
MOJYJiB, B TAKOMY BHUIIQJIKy BOHHM B1JIOOPA)KAIOTHCSA Yy BUIJIAII 3aKJIaIOK. Y
JAHOMY BHUMAJKYy BiAKpUTO 1 BiKHO Mojyssi. BOHO Moke MICTUTH TIpOTrpaMHUINA
KOJlT MOAYJIA (BUKIUKAETHCA KHOIKOIO =] y BIKHI orjsijaya pimieHb (6) s
BIJIMOBIIHOTO MOAYJs), IO TPEACTABICHUA B 3pPYyYHOMY BUTISAI, 3
MO>KJIUBICTIO TIPUXOBYBAHHS PO3AUTIB Ta (PYHKIIE€IO pelaryBaHHS W YUTaHHS.

Moske GyTH y BHIISLI KOHCTPYKTOpa (BHKIHKAETHCS KHOIKOK 1 y BikHI
orisigada pimieHb (6) A BIANOBIAHOTO MOJIYJISI), SIK Yy HAIIOMY BHUIAAKY.
KoHcTpykTOp Hamae MOXKIMBICTH OAQUUTH pealtizalliio KOay HAo4HO, TOOTO y
BHTJISA/II B)KE TOTOBOTO BI3yaJIbHOTO 00’ €KTa ((hopMn).

8. BmactuBocri. Buxnmkaerbes kHomkor 1 Ha III. BigoOpakae
BJIACTUBOCTI BUJIUVICHOTO B JaHUW MOMEHT 00'ekTa (eJieMEeHTa YMpaBJIiHHS,
dbopmu, TOmO). BracTUBOCTI HamalOThCA B 3rPYNOBAHOMY BHIJISAL IS
3py4YHOCTI. 3MIHIOIOYHM TIOJISI Y BIAacTUBOCTIX, Visual Studio aBTOoMaTtmaHO
3MIHUTH KOJI, 3T JHO 3 HOBOBBEJCHHSIMH.

9. JloBinka Ta BUOpaHmii enemMeHT. BimoOpaxkae ctuciy iHdopMaIlio mpo
BUOpaHuil 00'eKT a00 HOTO BIACTUBOCTI, TPO 3HAYCHHS CJIOBA B KOJI1 MPOTPAMH.

10. Psamok crany. BimoOpaxae iHdopMallito mpo MOTOYHY TMOJIII0 Y
CEepeNOoBUIIl: BIAKPUTTA (hailiry, 30ipka MPOEKTy, iHImiam3aiis o00'€KTIB.
«["'otoBO» 03Hauae, mo Visual Studio BukoHasa BCl mpoliecu i O4iKye A1l BKe
3 OOKy KOpHCTYyBaua.

Visual Studio Bkmtouae miarpumky MoB mporpamyBanus C# 4.0, Visual
Basic .NET 10.0, a Takox moBu F#, sixi 3a0e3me4ytoTh MATPUMKY TIaTHOpMU
.Net. Taka pi3HOMaHITHICTh MPOTPAMHUX 3aCO0IB /J103BOJIsIE OOMpPATH MOBY Ha
OCHOB1 OCOOMCTHX IIepeBar, OCKIIbKH BCl BOHM MarOTh OJHAKOBI MOXKJIUBOCTI.
VYci mpukiiand, HaBEIEHI B HACTYNHHMX TJlaBaxX, pealdi3oBaHl Ha MOBI
nporpamyBanHs Visual Basic 2010 .Net (maxi VB).

VB npusnauenuit it €pEKTUBHOTO CTBOPEHHS THUMOOE3MEYHUX 1
o0'ekTHO-0pieHTOBaHUX AonaatkiB (OOII). Ilporpamu, Hanucani MoBoto VB, sik
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1 Ha IHMKMX MoBaxX, mnpu3HaueHnx 1 Microsoft .NET Framework,
BIIPI3HAIOTBCS  Oe3mekor M miaTpuMkoro  B3aemonii. lle 3abesmeuye
MOXJIMBICTh IIBUIKOTO M €(PEKTMBHOIO CTBOPEHHS J0JaTKiB Ha ocHOBI .NET
Framework.

1.1 CTBOpeHHs 3aBaHTAKYBAJbHOI opmu y VB

@ JlabopatopHele paboTkl =

Chimes |

Cpega mporpaMMmypoBaHva  BeTenexue

30.06.

Lnkamueckme npoueccel

OAMHapHBIA UMK

BnoxeHHbIA LK
Lluicn While

Obwme mogenn O nporpamme  Boixoa

4107

Pucynok 1.3 — 3aBantaxxyBaibHa popma

Tabnuns 1.1 — lepapxis CTpyKTypH €€MEHTIB TOJIOBHOTO MEHIO

Im’st (Name) Hamuc (Text)
MHBBbIpakeHue Cpena nporpaMMHUPOBaHUS
MHOnBbIpaxkeHue Bripaxxenue
MHBeTBIIEHHE BerBnenue
MH2BETBU IF-cTpoka
MH3BETBH |F-6mox
MH4BETBU Select Case
MHI KB [uknnueckue mpoueccsl
MHO al{ukm OnuHapHBINA LUK
MHBl ki BrnosxeHHbIN UK
MHJIeOHUIT Huxia While
MHOOIIMoaenu OO1me Moaenu
MHKpuBasO6n Ilepeceuenne kpuBOU U
obnactH
MHTa0ynupoBaHue TabynupoBanue ¢
IIPOKOJIOTON TOYKOMN
mnuAbout
mnuFlash O mporpamme
MHBB&BIXO Brixon

Jljis Toro, 00 CTBOPUTH T'OJOBHE MEHIO 3rigHO 3 ImadaoHoM (puc. 1.3)
Ta CcTpykTyporo (taba. 1.1), oOupaemMo Ha maHeli IHCTPYMCHTIB €JICMCHT

MenuStrip ., po3mintyemo oro Ha popmi. [ToTiM 1TpaBor0 KHOTIKOKO MUIIT
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BUKIIMKAEMO KOHTCKCTHC MCHIO — 061/Ipa€MO Hpaeka JJIEMEHMO0E8 Y

CIaJal0uoMy MEHIO — OOHMpaeMO HEOOXIIHUN THUI EJIEMEHTY YIIPaBIIIHHS
EeiGpate 3nemenT 1 o6aBNTE B CNWMCOK HWHE!

(Menultem) = Menuitem T —  HATUCKAEMO

Jlobasums. BuknmkaemMo BIKHO BJIAaCTUBOCTEH (KOHTEKCTHE MEHIO —

Ceoiicmea) — BKasyemo im’s (MName] muBoipakenwe 1y
HAJIIIHC Text Cpepa nporpammuposaHva _

[I{o6 cTBOpUTH HACTYIMHHUM 3a 1€PAPXIE0 €JIEMEHT 3TiTHO CTPYKTYpl
BCTAHOBIIIOEMO KYypCOp Ha BXKE€ CTBOPEHOMY €JIEMEHTI — KOHTEKCTHE MEHIO —
[IpaBka DropDownltems (puc. 1.4). BcranoBmoemo HeoOXigHI mapameTpu, a
Hacamnepea Name (Im’s1), Text (Hamuc).

[ PepakTop Konnekuum 31emeHToB (MHBripaxeHwne.DropDownltems) ‘ &Iér
BoiBpath 3neMeHT 1 06aBUTL B CMIMCOK HMXE: ToolStripMenultem MHINBripaxeHue
= Menultem - A=
DisplayStyle ImageAndText -
HneHer: > Font Segoe UL 9pt
13 ToolStripDropDownMenu + ForeColor . ControlText
= Image [ ] (otcyrcrayen) l
e ImageAlign MiddleCenter
ImageScaling SizeToFit 3
ImageTransparentColorD
RightToLeft Mo
RightToleftAutoMirrorh False |
ShortcutKeyDisplayStrin
Text BuipaxeHune
TextAlign MiddleCenter
TextDirection Harizontal
TextlmageRelation ImageBeforeText
4 NaHHbIE
> (ApplicationSettings)
DropDown (HeT)
DropDownltems (Konnekumna) -
l OK ] l OtmeHa

h — — ——

Pucynox 1.4 — Penaktop o6'ekta DropDownltems

Tako MOKHA CTBOPUTH MEHIO TOJIOBHOI (DOPMH 3a JJOIIOMOTOI0 MaiicTpa
BripakeHve| A

BI3yauli3alli, BHUCYIOUYH MMOTPIOHY Ha3BY Yy BIANOBIAHY 00JIaCTh
MOTIM 3a7aTu 1M ’s1 Y BikH1 Cgoticmea y IpaBOMY HIKHBOMY KYTKY.
AHAJIOT1YHO CTBOPIOEMO 1HIII €JIEMEHTH MEHIO.
3a peami3zaiito (QYHKIIOHATBHUX MOXJIMBOCTEM MEHIO BIJINOBIAA€
HACTYIHUW aJTOPUTM:

«lHpopmaTuka Ta cuctemonoriay
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Private Sub ¢Menw Load(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles MyBase.Load
' YyCTaHOBKA HeOOXONOMMBIX I[1apPaMeTpPOB IJId BEBOIA TEKYIMX
naTel-BpeMeHu B Labell, m oOHOBJIeHMe MHOOPMALMM C MCIIOJIb30BaHMEM
TarMepa Timerl
Me.BackColor = Color.YellowGreen
Labell.Text = DateTime.Now
Timerl.Interval = 1000
Timerl.Enabled = True
End Sub
Private Sub Timerl Tick(ByVal Sender As Object, ByVal e As
EventArgs) Handles Timerl.Tick
'CoBBITME TEeHepUPpyeTCsa IO MCTeUYeHUM 3alaHHOTO MHTepBalJla BpeMeHU
Labell.Text = DateTime.Now
End Sub
Private Sub MuOnBmpaxenme Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles MHOnBrpaxenue.Click
OBepaxenme.Show () ' Br30OB OGopwMbl 3amaum "BrepaxeHue"
End Sub
Private Sub muHZ2BeTBM Click(ByVal sender As System.Object, ByVal e
As System.EventArgs) Handles MHZ2BeTBM.Click

bBerrsenue.Show () : dBerBseHue.TabControll.SelectTab(0) ' BHZ3OB
bopmMel 3amaum "BeTBiieHme", oOTKpHTMe 1-11 BrJankm (mHmexcauusa c 0)
End Sub

Private Sub mu3eerBM Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles muH3BeTBHM.Click

bRerryienre.Show () : ¢oBermienue.TabControll.SelectTab (1) '
BEIZOB GopMmel 3amaum "BeTBjeHue", OTKPHTHE 2-¥ BKJAIOKM (MHOexc c 0)
End Sub

Private Sub muH4eerBM Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles mH4BeTBUM.Click

bRerryienre.Show () : ¢oBermienHue.TabControll.SelectTab (2) '
BEIZOB GopwMmel 3amaum "BeTBjeHue", OTKpbTHEe 3-¥ BrJAIOKM (MHOexc c 0)
End Sub

Private Sub muHOpluxyn Click (ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles MmHOmlukxi.Click

blvkser. Show () @ dlmkier. TabControll.SelectTab (0) ' BH3OB
bopmel 3amaum "IuKIH", OTKpPHEITHME 1-¥ BKJIaIKM (MHOexkcauusa c 0)
End Sub

Private Sub muBallukn Click (ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles muHBaluxn.Click

blvkier. Show () : OLUmkJEl. Show ()
oUmkgier. TabControll.SelectTab (1) ' Be3oB OGopwmel 3amaum "Huxis",
OTKPHITME 2-1 BKJIanku (umHmexcaumsa c 0)
End Sub

Private Sub wmujJlennoumy_ Click (ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles wnlJlennbuui.Click

blvkimer. Show () @ OLUmkJEl. Show ()
blmknel. TabControll.SelectTab (2) ' BrzOoB bopmbl 3amaum "Hukiws",
OTKPBEITME 3-¥ BKJIaIKM (mMHOexcauusa c 0)
End Sub

Private Sub mMHKpuBaaO6n Click (ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles MmHKpmBasO6m.Click

Al ABH3 «doHHTY»
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bKpurasObiacTs.Show () ' BH30B GopMel 3alauu "llepeceueHue
KpuBOM M objacTm"
End Sub

Private Sub muTabynuposanme Click (ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
MHTabynmupopaHue .Click

bTabynupoBarnue.Show () ' BH30B Gopwmer "TabynupoBaHue QyHKUMMU"

End Sub

Private Sub muBeEIXOnm Click (ByVal sender As System.Object, ByVal
e As System.EventArgs) Handles muBmxom.Click

Me.Close () ' BakpelTue IJIaBHOM OOPMEL

End Sub

«lHpopmaTuka Ta cuctemonoriay
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2 MATEMATUYHI OBUMCIIEHHA V VB

2.1 3minni

3MIHHA — I[¢ THMYACOBE MiCIle B IIaM’sTi st 30epiraHHs JaHHX IIporpamu. Y
KOJi MO>X€ BUKOPHUCTOBYBATHUCS OJIHA YM JEKUIbKAa 3MIHHHUX, 1 BOHU MOXYTb
MICTUTH TEKCT, YMCla, AaTU ab0 BIACTUBOCTI. 3MiHHI KOPUCHI TUM, III0 BOHU
J03BOJISIFOTHh MPUCBOITH KOXKHIN YaCTUHI JAHUX, 3 SKUMHU BH MPALIIOETE, KOPOTKI
iMeHa. 3MiHHI MOXYTh 30epiratu iH(opmariio, BBEJEHY KOPUCTyBayeM IpH
BUKOHAHHI MPOTpamMu, pe3yabTaT JACSKOro OOYHCICHHS a00 OJOK MaHUX, KU

MOTPIOHO BUBECTH y (hOpMI.

SIKI0 KOpOTKO, TO 3MIHHI € 3pYYHHMH KOHTEMHEpaMH, sIKi BU MOXKETE
BUKOPHCTOBYBATH JJIs1 30epiranHs iH(opmallii 70BUTbHOTO TUITY (Tab. 2.1).

Tabnuusa 2.1 — Tunu ganux

Tun nasux Po3wmip Jliarma3oH 3HaYCHb

Integer (Lline) 4 Gaiita Bin —2 147 483 648 no 2 147 483 647
[Tpu3znayenuit JUIs 00poOKH
[IJIOYUCIIOBUX 3HAYEHD
Long ([loBre mine)
Tpusnauenuii g 00po0KH| g0 IBin 9 OET18 s10 9.2E+18
LJIOYUCIIOBUX 3HAYEHD 31
30UJIBIIIEHOTO A1ana30Hy
Single  (Omamapuoi  ToumocTi 3 Bin -3,402824F+38 1o —1,401298E-45
TUTABAFOYOIO JICCSITKOBOIO KPAITKOIO) i
[Tpu3HaueHuii s 30€piraHHs YUCel 4 Oaiita JULAL HETaTMBHHUX 3HACHD,

p o . . Big 1,401298E-45 mo 3,4028235E+38 mis
B CGKCIIOHEHTHIH Qopmi oguHApHOI

. IMO3UTUBHUX 3HAYEHb

TOYHOCTI
Double (IloxmpiitHoi ToOYHOCTI 3 8 OailT Big —1,798E+308 mo —4.9407E-324 wis

IUIaBaI0YOI0 JAECATKOBOIO KPAIIKOIO)
[TpusnaueHuit uist 30epiraHHs Yuces
B EKCIIOHEHTHiN ¢(opMi MoABIHHOI
TOYHOCTI

HETraTUBHUX 3HAYCHb;
Bin 4,9407E-324 o 1,7977E+308 nnst
MTO3UTUBHUX 3HAYEHb

String (CtpoxoBwii)
[TpusHauenuii 1 30epiraHHs CTPOK
PI13HOI TOBXKUHU

3aJIEKUThH Bif
w1athopmMu

Jlo 2 wMinbspIiB 3HaKiB B KOJYyBaHHI
IOwnikon

Boolean (Jloriunwuit)

3aJIEKUTH Bif
mw1aTGopmMu

True / False

Date (/ata)

8 OaiT

Binx 0:00:00 (omiBHoui) 1 ciunst 0001 poky
10 11:59:59 Bewopa 31 rpynus 9999 poky

ALl ABH3 «[JoHHTY»
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OroomeHHs 3MIHHUX

Buxopucranus 3minHux y mnporpamax Visual Basic .NET Bumarae
nesikoro riaHyBaHHsA. [lepin HIXK BHM 3MOKET€ BUKOPUCTOBYBATH 3MiHHY, BHU
MOBUHHI BUJIUIUTH MaM'ATh, SIKY 1Sl 3MiHHA OyJi1€ BUKOPUCTOBYBATH.

Ji1st oroJionieHHs 3MiHHOT HEOOX1JTHO BBECTH ii iM's micis oneparopa Dim
(Bim anri. dimension — BeauunHa). [le oronomeHHs npyu BUKOHAHHI TpOTrpaMu
BUJIUISIE ISl 3MIHHOI MiClle B THaM'siTi ¥ Ja€ MOXJIMBICT KOMIUISTOPY
BU3HAYNUTH TUM JAHUX, SKUH BIH MOXE 3yCTPITHU Hajajl. Xo4a 1€ OroJIONICHHS
MOXHa 3pOOUTH B OyIb-IKOMY MiCIll KOAY IpOrpaMu (3a yMOBH, IIIO BOHO
3'SIBJISIETHCS 10 BUKOPUCTAHHS 3MIHHO1), OUIBIIICTD MIPOTPaMICTIB OT'OJIOIIYIOTh
3MIHHI B OJJHOMY MICIIi Ha MOYAaTKy iX Mpoueayp oOpoOku mojiid abo MOTyIiB
KOY.

Hampukian, HacTynmHUR omepaTtop CTBOPIOE B Iporpami Micue Jjist

3MiHHO] 3 IM'siM 3MiHHA, sika OyJie 30epiraTu TEKCTOBE a00 PSIAKOBE 3HAUCHHS.
Dim [epemenHass As String
Dim IlepemenHaszl, IlepemenHas’,.., l[lepemennHassN As Integer

Tabnuis 2.2 — [1pukinaan oroiomeHHs] 3MIHHUX

Tun manux 3a JOIIOMOIOI0 THIIA JAHUX
[Tine Dim x As Integer
JlificHe OTMHAPHOI TOYHOCTI Dim x As Single
JlilicHe MOABIMHOI TOYHOCTI 3 IJIaBAI0YO0I0 JECATKOBOIO KOMOIO Dim x As Double

O061acTh BUAUMOCTI 3MIHHUX

[Ipy BuUKOHAHHI TpPOrpaMHM TPUHIUIIOBE 3HAYECHHS Mae€ 00JIacTh
BUJIMMOCTI BUKOPUCTOBYBaHUX 3MIHHHUX. CripoOa BUKOPUCTAaHHSA 3MIHHUX, SIKi
HE JII0Th B JAHOMY MICIII TPOTPaMH, MPU3BOIUTH J0 MOMUIKH MPOTpaMu abo
JI0 HEOJHO3HAYHOCTI pe3ynbTariB. Y Visual Basic MoxyTh 3acTOCOBYBaTHCS
ro0abHI Ta JOKaidbHI 3MiHHI. [700anmpHI 3MIHHI JOCTYNHI 3 OyIb-SIKOT
YacTMHM mporpamu. JIyisg JOKadbHUX 3MIHHUX MOXHA 3a7aBaTH 00JacTb
BUJUMOCTI B paMKax yCbOro MOAYJsl 800 OKpEeMOi POLEaypH.

JIjist oroJiolieHHs: 3MiHHOi, JIOKajdbHOI BcepeAuHl moayis abo dopmu,
BUKOPUCTOBYIOThCSl orepaTtopu Private abo Dim B pozauni [OOume /
Oo0bsBnenusi| (General / Declaration) moayns abo gopmu. ¥V 1boMy BUIAAKY
OroJjiollieHa 3MiHHa OyJie TOCTyIHA JiJis BCIX MPOUENYP, SIKI BXOASATh Y GopMy
abo MOAyJb , aje B TOM e 4ac BUSBUTHCS HEIOCTYMHOIO B MPOLIEIypax 1HIINX
MOJYJIIB 1 (hopM.

3MiHHI, JIOKQJIbHI Ha PiBHI NPOLIEAYPH, CTBOPIOIOTHCS oneparopamu Dim
abo Static BcepeuHi MPOLEIypH.

«lHpopmaTuka Ta cuctemonoriay
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Sub Ilpouenypa
Dim moxllepemeHHas As Integer
End Sub

Jlnst ctBopeHHs To0anbHOi 3MiHHOI, B po3aun [O6mime / O0bIBiIcHUA]
(General / Declaration) rojgoBHoro Moayis HporpaMd HEOOXiJTHO BKJIIOYHMTH
oneparop Public.

Public rallepemenHas As Date
[IpucBo€HHS 3HAYCHHS 3MIHHUM

[licns Toro, sK 3MIHHa CTBOpE€HAa, MOXHa 3aJaTH ii 3HAYCHHS,
BUKOPHUCTOBYIOUH ONIEPATOP MPUCBOEHHS (=).
Hanpukiian, HacTynHU onepaTop NporpaMu MpucBOO€ 3MiHHIN < Mms >

3HayeHHs " JIxoH":
Mma = "Ixor"

[IpucBoiTH 3HaYEHHS 3MIHHOI MOKJIMBO IPH i1 OTOJIOUIEHHI:

Dim X As Integer = 4
KoHcTanTn

Skmio B mporpami BUKOPUCTOBYEThCS 3MIHHA, 3HAYCHHS SKOi HeE
3MIHIOETbCS, TO Kpalle BHUKOPUCTOBYBATH 3aMICThb 3MIHHOI KOHCTAaHTY.
KoHcTanTa siBjisse cOO010 YMOBHE 1M'sl, III0 BUKOPHUCTOBYETHCSI 3aMICTh YHCIIA,
a00 TEKCTOBOIO psJiKa, 110 HEe Mijjsrae 3MiHl. J[ii KOHCTaHTH CXOXa 3 €0
3MIHHO1, ane ii 3Ha4eHHS HEe MOXKe OyTH 3MIHEHO B MPOIECi BUKOPUCTAHHS
nporpamu. KOHCTaHTM OroJjoWIyIOTBCS 3a JOMOMOIOK KJIKOYOBOTO CIIOBA
Const.

Public/ Private Const < im'a > [ AS < im'a Tuny > ] = <
3HAUYEHHS >
Const Pi=3.14159

Komenrapi

Kpim komanj 1 Bupa3iB MOXKHAa BKIKYUTH B METOIU W TpoleAypu
JOBUILHUN TEKCT a00 KoMeHTapi. KomeHTapi, 1110 MOsSICHIOIOTh TEKCT MPOrpamu,
3po0isATh ii OUIBII YMTAOETBbHOIO W JOMOMAararoTh Kpalle OpPIEHTYBAaTHUCS B
MPOTPaMHOMY KOJI.

J171s1 BKIIFOUEHHSI B TEKCT MPOTPaMu KOMEHTapsi HEOOX1THO BBECTH CUMBOJI
[ '], sixmii MOxke OyTH MEPIITUM CHMBOJIOM PSJIKY a00 mepeOyBaTh B OY/Ib-IKOMY
il wmicmi. Ilel cumMBONM o0O3Havae IMOYaTOK KOMEHTaps. bynb-skuil TeKCT,

ALl ABH3 «[JoHHTY»
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pO3TallIOBAaHUN Yy PSAAKY CHIIOM 32 UM CHUMBOJIOM, Oye chpuilMaTucs sK
KOMEHTAp, a He sIK MPOTPaMHUMA KOJI JJIsl TPAHCIIALII].

Imports System.Math 'mMmMnopT npocTtpaHCcTBa MMeH System.Math
Po3MmilieHHs oniepaTopa Ha IEKIIILKOX PsIKax

VY BUMNajKy, SKIIO ONEPATOp MA€ BEIUKY JAOBXHHY, HOTO MOKHA PO30UTH
Ha KUJIbKa PSIIKIB, BUKOPHUCTOBYIOUM CHMBOJIM TIPOJIOBXKEHHS PsKa, IO
IIPEICTaBISAIOTh CO00I0 MPOOLT, 3a IKUM CIIIIyE CHMBOJ IigKpecieHus [ .

Po3minieHHs AEKITbKOX OMEPATOPiB HA OAHOMY PSIKY

Sk mpaBwio, HpH HANKMCaHHI MporpaM oONEpPaTopu PO3MILIYIOTh Ha
OKPEMOMY PSAIKY. SIKIIO Omeparopu MarOTh HEBEIUKY AOBXKUHY, MOXHa iX
MIOMICTUTH Ha OJTHOMY PSIKY, PO3JUTUBIIH JBOKPAIKOIO [ : |.

OcHOBHI BapiaHTH PO3MIIIIEHHS OMEpaTOPiB MOAaHO y Tabm. 2.3.

Tabnuusg 2.3 — [Ipuknaau po3MilIEHHsI ONepaTopiB

a =2

b =25 Omneparopu Ha OKPEMOMY PSIIKY

c =10

a=2:b=51:c¢c=10 OmnepaTopu B OJIMH PsJIOK

MsgBox ("x =" & Str(x) & Chr(l3)

& "cos(x) =" & Str(Cos(x)), _ KoHcTpyK1isg po3aiieHa 3HaKOM IepeHocy
vbInformation + crpoku [ _ ]

vbOKCancel, "PezsynbpTar")

2.2 MarematuyHi oneparopu. ®yHkuii

VY 1abn. 2.4 HaBeIeHI YMOBHI MO3HAYEHHS IIECTH 0a30BUX MAaTeMaTHYHHUX
orepartiu.

PesyabTar crammaptHoro aiacHHS (/) 3aBXKIW BIJHOCHUTBCS OO THITY
Double, HaBiTh y pa3i aiuteHHs 0e3 3anuiuKy. Pe3ynbTar HiJIOYMCENbHOTO
ninenns (\) 3aBXIM BIIHOCUTBCS 10 Ty Integer.

Tabmuus 2.4 — Apudmernuni oneparii

Omnepatop Omnepartist

+ HonaBanus

BigniMaHHS Ta IT03HAYEHHS HETaTUBHUX YKCEIT

JlineHus

[liouncenbHe TUTCHHS

MHuoxeHHS

S| % | —|~|

ITigHeceHHs 10 crereHi
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CrangapTHi TUNH QyHKITIH

OyHKINSA — 1€ oneparop, 110 BUKOHYE IMEBHI /il Ta TOBEpPTa€ pe3ysbTaT
pobotu y mporpamy. DyHKIS MOXKE MaTH OJUH ab0 KiIbKa apryMEHTIB, SKi
OepyThCs B Iy KKH ¥ BITOKPEMITIOIOTHCS MK COO0K0 KOMaMHU.

Kpyrii 1yXku Ta nploputet oneparin

[Ipu 00poOIll CKIIaTHUX BHUPa3iB TMOCIIIOBHICTh BHKOHAHHS OIeparii
3a/la€Thca JBOMa crocoOamu. [Ipu BUKOpUCTaHHI KPYTJIUX IYy>KOK BaM He
JIOBEJICThCSI 3aIaM'sTOBYBaTH MPIOPUTETH Pi3HHUX omepanii (tadmn. 2.5). Y VB.
NET, sk 1 B 6araTb0X MOBax MporpaMyBaHHs, ONepallii MatoTh MPIOPUTET, SIKUAN
BA3HAYA€ MOCJIIOBHICTH 1X BUKOHAHHSI. MHOEHHS BOJIOIIE OUIBII BHUCOKHUM
NpIOPUTETOM, HIK CKJIQJaHHS; OTXKe, eupas 3+4*5 oOopisnioe 23, ockinvku
MHOJICeHHS (47*5) suKkoHyembCsl paniuie, HidC CKIAOAHHS.

Hwxue nepepaxoBaHi MaTeMaTU4HI omepaiii B MOPSAAKY 3MEHIICHHS
piOpUTETY.

Tabmuis 2.5 — ApudmeTndsi onepartii 3a IpiOpUTETOM

Omnepatopu [Topsimok oOumcIeHHs

() [lepmu 3aBk AU 00UHMCITIOIOTHCS 3HAYSHHS B KPYTIIUX JTYKKax
" [ligHeceHHs yucna o cTeneHsl 00UHUCIIOETHCS B APYTY Yepry

- CTBOpEHHs HETaTUBHOTO YKcIa (3MiHa 3HaKa) iJie TpeTiM

*/ UYeTBepTUMU 1yTh MHOXKEHHSI 1 TIJICHHSI
\ IT'siTe — minounceabHe AIIEHHS
Mod IIlocte — 3aMUIIOK Bif AiJICHHS
+ - OcTaHH1 — J0JaBaHHs 1 BIAHIMAaHHS

Sximo ABi omeparlii MarOTh OJHAKOBUH MPIOPUTET, MOPSAOK BUKOHAHHS
BU3HAYAETHCS MOPSAKOM iX CIIiTyBaHHS y BUpasi (3711Ba HAIpaBo).

MarematnuHi QyHKIIIT Ta MATEMaTUYHI KOHCTAHTH

Marematuuni ¢yHkuii Ta MaremaruuHi KoHctaHtu B VB. NET
pealti3oBaHi y BUIIIsII MeToay kiaacy Math, mo Bxoauts B .NET Framework.

Bci nepepaxoBaHi METOAM € 3arajibHUMU MeToAaMH kjacy Math, Tomy
BOHM TIOBMHHI  BHUKJIMKatucs 3 npedikcom Math —  wampukian:
Math.Logl0 (10), abo iMmopryBaTu kiac Math y Moayne: Imports
System.Math.
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Tabmuis 2.6 — OcHOBHI MaTeMaTU4H1 QyHKITIT

Marematrnuna Omnuc
byHKIIIS

Abs(apr) IToBepTae abconroTHE 3HAUCHHS (MOAYJIb) yKcia (apr)
Acos(apr) [ToBeprae KyT, KOCHHYC SIKOT'O JJOPIBHIOE 33JaHOMY YuCIy (apr)
Asin(apr) IToBepTae KyT, CHHYC SIKOTO JIOPIBHIOE 3aJaHOMY YHCITY (apr)
Atan(apr) [ToBepTae KyT, TAHT€HC SIKOTO JIOPIBHIOE 33/IaHOMY YHCITy (apr)
Cos(apr) IToBepTae KOCMHYC 3a/1aHOTO KyTa (apr)
Exp(apr) [ToBeprae uncno e (=2,71828182845905), 3BeneHe B 3agany CTyIiHb (apr)
Log(apr) IToBepTae HarypanbpHUii Iorapudm ducia (apr)
Logl10(apr) [ToBepTae mecATKOBHIA Jorapudm yucia (apr)

Log(apr, ocH)

IToBeprae morapudm uncna (apr) 3a 3a1aHOI0 OCHOBOIO (OCH)

Round(apr[, Toun])

Oxkpyriisie yucio (apr) A0 HaOIMKUOro HTOro ado 3a3HAaYeHO1T KUTBKOCT1
JIECATKOBUX 3HAKIB IMiCJIsI KOMH (TOYH)

Sign(apr) IToBepTae BeMUUMHY, 10 BU3HAYAE 3HAK YKCia (apr)
Sin(apr) [ToBepTae cuHyc 3a1aHOTO KyTa (apr)

Sqrt(apr) [ToBeprae kBagpaTHUI KOpPiHb YucIa (apr)

Tan(apr) [ToBeprae TaHreHC 3a1aHOTO KyTa (apr)

2.3 OyHkuii KOHBepTAaIlil

Tabmuis 2.7 — OcHOBHI (PyHKIIIT KOHBEpTAIlli
Im's Tum, mo Jiamna3oH 171 apryMeHTy
byHKIIT ITOBEPTAETHCS
Big —1.79769313486231570E+308 mo —4.94065645841246544E—
CDhbl Double 324 s HeraTMBHMX 3HauyeHb, Bix 4.94065645841246544E-324
10 1.79769313486231570E+308 ni1st mO3UTHBHUX 3HAYCHD
Clnt Integer Bin 2147483648 1o 2147483647, napoboBa  dacTHHA
OKPYTJISIETHCS
Bix —9,223,372,036,854,775,808 no 9,223,372,036,854,775,807;
Clng Long
JIpoOOBa YaCTHHA OKPYTIISIETHCS
CShort Short Bin —32768 10 32767; npoboBa 4yacTHHA OKPYTISETHCS
csn Sinale Big —3,402823E+38 no —1,401298E-45 nis HeraTUBHUX 3HAYCHD
g g Bix 1,401298E-45 110 3,402823E+38 /115l I03UTHBHHX 3HAUEHHI
Cstr String 3HaueHHsT 1O ToBepTaloThes (QyHKiero CStr 3amexaTs Bif
apryMeHTy
Val Yyenopmii [ToBepraroTbes HHCIIA, 10 MICTATHCS B CTPOKOBIH 3MiHHiH B sKOCTI
YHCIIOBUX 3HAYEHB BIJMOBITHOTO THITY

2.4 ®yuKuii BBOAY/BUBOAY

Jlns peanizamii OUIBII THYYKOTO 1HTEpdeEiicy KOpHCTyBaya JIOLLUIBHO

3aMICTh

OPCTKOTO TMPUCBOIOBAHHS 3HA4Y€Hb 3MIHHUM a00 00’eKTam

BUKOpUCTOBYBaTH (yHKIII0 BBoay InputBox. Jlns BuBoay pesynbraTiB abo
MOBIJJOMJIEHb IPOTPAMH, MOXKJIMBE BUKOPUCTaHHS (yHKIIT BUBOY MsgBox.

Omnepatop BBOAY InputBox

«lHpopmaTuka Ta cuctemonoriay
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CuHTaKCcuc:

InputBox (<noBimomyieHHa> , [<3arojioBOK>], [<3HaueHHa>])

<noBigomieHHs> / [<3arosoBok>] OOOB's3KOBUII / HEOOOB’S3KOBHII Mapamerp TUIY String.
JIOBIJIbHA TIOCIIIOBHICTh CHMMBOJIIB B TOJBiMHUX nankax (");
TEKCT, SIKHH MICTHTbCS B 3reHepoBaHOMY BikHI InputBox B
SIKOCT1 TOSICHEHHSI Ta JI0 3arojIOBKY BiJIOBITHO. SIKIO TEKCT
CKJIAJIA€ThCS 3 JCKUIBKOX PAIKIB, TO MOXHA PO3AUTUTH PAIKU
3a J0MoMOrorw 3Haky noBepHeHHs kapeTku (Chr(13)), 3Haky
nepexoxy Ha HoBuH psnok (Chr(10)) abo ix xomOiHamii mMix
KOXKHUM PSIKOM,;

<3HaYEeHHSI> 3HAYCHHS 32 3aMOBYYBAaHHSM 3MiHHOI BiJIIIOBIIHOTO THITY.

kim0 Oyab-sSKUi HEOOOB’SI3KOBUM IMapaMeTp OIepaTopa 3aMOBUYETHCA,
CTaBJIATHCSI KOMHU.
[Ipuknan (pe3yabTaT BUKOHAHHS MOJIaHO Ha puc. 2.1):

x = InputBox("x = ", "OxHo BBO®ma", 20, 100, 500)

Tabnuus 2.1 — [pukinanu Bukopuctanus ¢yHkuii BBeaeHHs InputBox

OkHo BBOAA ﬁ
x = InputBox("x =", "OkHO _
" P ( ! OTMeHE
eoma", 20)
20
OkHo BBOAA

BEIE},EI,HTE}SH&‘-IBHHB
x = InputBox ("Bremure 3HaueHUe" nepeMeHHOi x

& Chr(13) & "nepemenhHom x", OtMeHs
"OxHo BBOZma", 100)

K

Gl

100|

Omneparop BuBeneHHs gaHnx MsgBox

CuHTAaKCcHuc:
MsgBox (“<cnmcok Bupomy>" [,<kHonkm>] [, “<z3arojoBok>"])

<cricok BuBOay> OOoB's3koBHil mapamerp THny String. TekcTt, mo BigoOpakaeTbcs B
JiaJIorOBOMY BiKHI Yy BHIVIAJI TOBIJOMJICHHS. SIKIIO TEKCT CKIIAJA€ThCS 3
JNEKUIBKOX PSJIKIB, TO MOXHA pPO3AUIMTH PSAKKA 3a JOTOMOIOK 3HAKY
noBepHeHHs kapetku (Chr(13)), 3naky nepexony Ha HoBuid psgok (Chr(10))
abo 1Xx KoMOiHamii MK KOXXHUM PSIKOM. B SKOCTI CIHMCKY BHUBOAY TaKOX

ALl ABH3 «[JoHHTY»
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3py4yHO BHKOpHCTOBYBaTH (yHKLi0 Str (apryment). EnemeHTH coucky
BUBOAY 3'€JHYIOTBCS MIXK COOOI0 3HAKOM &;

[<xHOIKK>] HeoOoB's3koBuii  mapamerp. 3HaueHHs, IO 33Jal0Tb HOMEp 1 THI
Bi10OpakyBaHUX KHOIOK, CTHJIb BUKOPUCTOBYBAHOI'O 3HaUKa, THI KHOMKH 3a
3aMOBYYBAHHSIM 1 O3HAKy MOJAIBHOCTI BiKHA MOBIJOMIICHHS. SIKIIO MaHWiA
napaMerp OIYIIEHUH, I10-3aMOBUYBAHHIO BUKOPHCTOBYETHCS HYJIbOBE
3HAUCHHS;

[<zaronoBox>] HeoGoB's13koBuii mapamerp tumy String. Tekcrt, skuii BioOpa)kaeThCs B
PSAAKY 3arojoBKa JIaIOTOBOTO BiKHA. SIKIIO TapaMeTp OMYIICHUH, PSIOK
3aroJIOBKa MICTUTD IM's TOJATKY.

Tabmuis 2.2 — [puknaau BukopuctanHs QyHKIi BuBeaeHHS MsgBox

Pesynbtar @j
MSgBOX("X —_n & Str(X) & won & "X"‘Sin (X) x =20 x+sin(x):20.91294525[}7276
=" & Str(x + Sin(x)), , "PesyabTar")
Lok
PesynbTar ﬁ
MsgBox ("x =" & Str(x) & Chr(13) & 0 x=20
"cos(x) =" & Str(Cos(x)), vbInformation cos() = 0408082061813392

+ vbOKCancel, "PesyabrTatr")

l OK l | OtmeHa

2.5 Po3B’sa30Kk 3amaui «OQO0YHCICHHSA 3HAYCHHS MATEMATHYHOIO
BHPa3y»

YmoBa. OOYucIUTH 3HAYCHHS BHpa3y, 3 PpoO3poOKor0 iHTepdenrcy
KOPHUCTyBaya:

2_
Sin(x) -1+ 1 x| X X npu x = 0,5

Sin?(3x5 +67x2 -6x) ) | (2—x)?

BukopucTtoByroun BHUKIQAKH TJ. 2.2 OTPUMAEMO E€KBIBAJICHTHY

MaTeMaTHYHY KOHCTPYKIIIFO 3T1THO 3 JaHOI YMOBOIO:

y = (Sin(x) - 1 + 1 / ((Sin(3 * x ~ 5 + 67 * x ~ 2 - 6 * x))
~2)) i (x 2 - x) /(2 - x) N 2))

Crucii BIIOMOCTI TIPO €JEMEHTH YIpaBJiHHS, SKI TPU3HAYCHHI IS

CTBOpPEHHS 1HTEpdecy KOpUCTyBaua HaBeIeH1 y 10aTKy b.
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[IpunnunoBa 610K-cxemMa alrOpUTMy

1OYATOK @ 1) noyaToK anropuTMy
2) popMyBaHHS TaHUX
l 3) mpotiec: 0OUUCIICHHS BHpa3y
4) BUBEJICHHS pe3ysIbTaTy Ha TUCILICH
X 5) KIHEIb aJITOPUTMY
2
Y=f(x)

®

y
\i::::)
< KIHELb , @
1/ ((Sin(3 * x ~ 5 + 67 * x ~ 2 — 6 *
2

= -
x)) ~2)) * ((x 2 -x)/ ((

IIporpaMHui KO aIrOpUTMY

Imnopryemo cuctemuuii kinac Math, sakuii cayKuThb 711 BUKOPUCTAHHS

MaTeMaTUYHUX (QYHKIIH 1 MATEMAaTUYHUX KOHCTAHT:
‘ Imports System.Math ' wmMnopT npocTpaHcTBa mMeH System.Math

Public Class Forml

OroJonryeMo 3MiHHI:
‘ Dim y As Double, x As Double
Private Sub Form3 Load(ByVal sender As System.Object,

ByVal e As System.EventArgs) Handles MyBase.Load
Labell.Text = "BoUuncamMTh, C pa3paboTKou

COOTRBETCTBYyNIETO MHTepdeMrca MNOoJIb30BaTeNI: "
Labell.BackColor = Color.Gray
Labell.ForeColor Color.WhiteSmoke
Labell.Font = New System.Drawing.Font ("Arial", 10)

End Sub
Private Sub NumericUpDownl Click(ByVal sender As Object,

ByVal e As System.EventArgs) Handles NumericUpDownl.Click
VY pa3i moMuIKH porpamMa ojapasy nepere a0 moznadku 999
‘ On Error GoTo 999
x = TextBoxl.Text

ALl ABH3 «[JoHHTY»
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B nactynHomMy 6110111 004MCIUMO BUpPA3, 3T1JTHO 3 YMOBOIO:

y = (Sin(x) - 1 + 1 / ((Sin(3 * x ~ 5 + 67 * x ~ 2 -
6 * x)) 2 2)) * ((x"2-x)/ ((2-x) "2))

TextBox2.Text = y
Buxopucranus maremarnynoi ¢ynkuii Round, sika oxpyritoe 3HaueHHS
3MIHHOI Y JI0 BCTAHOBJICHOT TOYHOCTI:

TextBox2.Text = Round(y, CInt (NumericUpDownl.Value))

999:
End Sub
End Class

TecTyBaHHS aXropuTMy

o~ BbluMCNeHWe 3HaueHWs OYHKUMKM C 33faHHOW TOUHOCTBIO —blﬂlg

BelMMCNUTEL, ¢ pa3paboTKO COOTBETCTEBYHILIEND MHTepdenca NoneL30BaTenA:

1
Sin? (327 +67x% —6x)

Sin(x) =1+

noux=05-7

y= 0063413

MNpoeepodHeli oTeeT: 006341253

Pucynok 2.1 — ®opma 3aaaui «O0UHUCICHHS BUPa3y»
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3. AJITOPUTMMU PO3T'AJIYKEHHA ¥V VB

3.1 YmoBHuii onepatop If...Then...Else

YMOBHUI OIIEPATOP BUKOPUCTOBYETHCA I IOJAHHSA PO3TaIy’KEHOIO
OoOUHCITIOBANILHOTO TMpoliecy y koxai mporpamu Moo VB.Net. Jlerannha
iH(OopMaLIis PO aITOPUTMH PO3rally’>KeHHS MmoJaHa y roaaTky A (. A.l).

YMmoBHuit oneparop If...Then...Else mae aBa Tunu cTpykTyp: pSIKOBY Ta
OJI0UHY.

CuHTaKCHUC PSAKOBOI CTPYKTYPH YMOBHOTO OIlEpaTopa:
If <joriuHmm BUpaz> Then <oneparopml> [Else <onepaTopm?>]

JIOTIYHUM BUpa3 pe3yabTaToOM MOXKe OyTH OJHE 3 JIBOX 3Ha4yeHb (icthHa) abo (XMOHICTB);
JOT1YHUI BHMpa3 CKJIAJA€ThCS 3 ONEpPaH/IB JIOTIYHOTO THUILY, MK SKUMH
MICTSITbCSI 3HAKU JIOTIYHUX OIEpamliid 1 MOXKe MaTH OJHE 3 JBOX 3HAYCHB:
True (Ictuna) abo False (XuOHicTb).

oneparopu 1 BHUKOHYIOTBCS IPU 3HAYEHHI JIOTIYHOT'O BUPa3y «ICTUHAY.

orepaTopu 2 BUKOHYIOThCSI IIPH 3HAYEHHI JIOTTYHOT'O BUPA3Y «XHOHICTHY.

VY tab6n. 3.1 HaBeneHO CIUCOK ONepaTopiB MOPIBHSIHHSA 1 yMOB.

Tabnuus 3.1 — JloriuHi onepaTtopu Ta pe3yJbTaTu

Onepatop IcTuna, s XUOHICTB, SIKIIO
< (MeHIIIe) expressionl < expression2 expressionl >= expression2
<= (MeH1Ie a0 PiBHO) expressionl <= expression2 expressionl > expression2
> (GinbIIe) expressionl > expression2 expressionl <= expression2
>= (Ginbie abo piBHO) expressionl >= expression2 expressionl < expression2
= (piBHO) expressionl = expression?2 expressionl <> expression2
<> (He pIBHO) expressionl <> expression2 expressionl = expression?2

Cunrakcuc 6;104HOT GOpPMH YMOBHOTO OIlepaTopa:

If <jmoriuumy BuUpaszs 1> Then
onepatopu 1

[Else if <joriunum BUpas 2> Then
onepaTopu 2]

[Else
onmepaTopu n]j
End If
onepatopu 1 JIOBIUJIbHA KUIBKICTh ONEPATOPIB, 0 BUKOHYIOTHCS 32 YMOBOIO!

Joriyauii BUpa3 I € «icTuHa»
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JIOTIYHMI BUpa3 2 TOBEpPTAa€ HEHYIIbOBE 3HAUCHHS («ICTHHA») a00 HYIIb («XHOHICTBY);

oneparopu 2 JIOBUIbHA KUJIBKICTh ONIEPATOPIB, 1110 BUKOHYIOTHCS 32 YMOBOIO!
JIOT1YHUN BUpa3 2 € «ICTHHA»
ONEepaToOpu n JOBUIbHA KUIBKICTh ONIEPATOPIB, 10 BUKOHYIOTHCS MPH THIIUX YMOBAX.

B macTtymHOMY mpuKiiaal peadizoBaHUN aJTOPUTM BHU3HAYEHHS KIJTBKOCTI
mudp uucna. KpurepieM BH3HAUCGHHS € HAJICXKHICTh YHUCIIA 0 OJWHUIIb,
necaToK, coTeHb (1 mudpa, 2 mudpu, 3 nudpH BiAMOBIIHO).

Dim umcio, umbpel As Integer

Dim cTpoka As String

upcyo = 53 ' 3amaeM UMCIO

'B JIOTMUECKOM KOHCTPYKLMM NpOBepsaeM IPUHAIJIEXHOCTBb uUMcCJa K
OOHOMY M3 MHTEPBAJIOB

If umcio < 10 Then

umbper = 1 'ecnu umcio MeHbme 10 — oHO comepxmuT 1 uUMbPY
ElseIf umcyo < 100 Then
uubper = 2 'ecnam umcyo MeHbme 100 (r nopm sTOM OoJsible
10, mcxomsa M3 Opelbnoylero YCJOBMsSA) — OHO comepxuT 2 umdph
Else
uubpel = 3 'ecam umcio OoJsbile, uau paBHO 100 (crienyer
Y3 TPemboylmx 2 YCJOBUIM) — OHO COIEPXMUT 3 LUOPEH
End If
If umoper = 1 Then crpokxa = "OmuHa umodppa" Else crTpoka =

"Heckomnbxo umdpp"
MsgBox (cTpoka, MsgBoxStyle.Information, "Coobuenue")

3.2 Jloriuna koncrpykuis Select Case

Konctpykuist Select Case mo3Boisisie oOpoOnsiTh B mporpami AEKiTbKa
yMOB 1 aHayoriuHa Oyioky koHctpykmii If ... Then ... Else. Ils xoHcTpyKIIis
CKJIAJIA€EThCS 3 aHAJII30BAaHOTO BUpa3y W Habopy omepartopiB Case Ha KOXHE
MOJKJIUBE 3HAYCHHS BHUpa3y.

Cunrakcuc koHcTpykuii Select Case HacTymHUM:

Select Case <3MiHHa>
CASE <3HaueHHsS 1>
<KOHCTpyKIis 1>
CASE <BHaueHHS 2>
<KOHCTpPyKIis 2>

End Select
3MIHHA 3MiHHA JUIS TIOPiBHSHHS,

3HaYeHHS 1, 3HAYEHHI 2, ... o6oB's3koBuii B omeparopi Case. CnHCOK MOMXJIMBUX
3Ha4YeHb JJS Hapamerpa <3MiHHa>, IO PO3AUISIOTHCS
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KOMaMH, SKUHA MOe MaTH BUTIISA (Tadur. 3.2);
<KOHCTPYKIIis 1>/ <koHCTpyKIIis 2> Omun abo rpyma onepaTopiB, IO Peali3yHOThCs, SIKIIO
3HAYCHHIO <3MiHHA> BiJNOBia€e 3HaueHHs | / 3HAYCHHS

2.

Tabnuus 3.2 — Koncrpykuii ansa oneparopa Case

3HaueHHs1 To 3HaueHHA2 BKa3ye Jliana30H 3HA4eHb s <3MiHHa>

Is <omepatop HOpiBH}IHHH> <3HAUCHHSI> BukopuctoByeThCs 3 oneparopom HOpiBHHHHﬂ
(=, <>, <, <=,>abo >=) i1 0OMEKEHHS
MOXKJIMBUX 3HA4YeHb <3MIHHA>

3HAUCHHS Bun, y skoMy HagaeThesl TUTbKHA 3HAUCHHS,
PO3TISAAEThCA K OCOOIMBUI BUMAIO0K
BUKOPHUCTAHHA Is, e onepaTop NOpiBHIHHS —
3HaK piBHOCTI ( = ). JlaHa ¢popMa 0OUHCTIOETHCS
SIK 3MIHHA = 3HAYEHHS

Jlorika BUKOHAHHS KOHCTPYKIIi HACTYMHA: OOYHUCIIOETHCS 3HAYCHHS
33JJaHOTO B KOHCTPYKIUIi Bupasy. [IoTiM oTpumaHe 3Ha4eHHS MOPIBHIOETHCS 3i
3HAaUYEHHAMH, 110 3analThcsi B oneparopax CASE koHcTpykuii. ko
3HAWJIEHO IIyKaHEe 3HAYEHHS, BUKOHYIOTbCS KOMAaHIM, IPUIIHCAHI JTAHOMY
oneparopy CASE. Ilicns 3aBepieHHS BUKOHAaHHS KOHCTPYKIIIM YIpaBiiHHS
OyJe rmepenano KOHCTPYKIIii, HACTYIHO1 3a KirodoBuM ciioBoM End Select.

3.3 Po3B’s130Kk 3a1a4i «AJropurm posrany:kenas 2 riikm» (I1f-pagok)

YMoBa. OOUYUCINTH 3HAYEHHS KYyCKOBO-aHATITUYHOI (YHKIII 2 TUIKH 3
BUKOpUCTAHHAM KOHCTpYKUIi (If-psanox).

€, X<a

y:
T, X=a

Crucni BIAOMOCTI MPO €JIEMEHTH YMOPaBIiHHSA, SKI TPU3HAYEHI IS
CTBOpPEHHS 1HTEpdeicy KOpUCTyBaua HaBeIeH1 y 1oaaTky b.
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[Ipuniunosa 010K-cXxemMa allrOpUTMY

C [TOYATOK ) @ 1) no4arok anroputmy
2) popMyBaHHS JaHUX
3) mepeBipka yMOBU
4) mporiec: 004KCIIeHHs BUpa3y 3a | TiIKo0

5) mpotiec: 0OUnCIIeHHS BUpa3y 3a 2 TIKOI0
2 6) BUBEICHHS PE3yJIbTATy Ha JUCIUICH
7) KiHEeIlb aJITOPUTMY

X

® + v=0 | ®

—©

5 y=(@1) y

=)0

[ (@) =Math.E
Y= (2) = Math.PI

IIporpaMHui KO aJIrOpUTMY

Dim x, vy, v, a

Dim ggg As Label

Private Sub Buttonl Click(ByVal sender As System.Object, ByVal
e As System.EventArgs) Handles Buttonl.Click

Sxmo Oyae oOpanuit RadioButtonl, To 3HaueHHs aprymMeHTIB OyayTh
BBOJIUTHCS Y€Pe3 TEKCTOBI MOJIS:

If RadioButtonl.Checked = True Then
a = CDbl (TextBoxl.Text)
x = CDbl (TextBox2.Text)

Else
Sxmo Oyae oOpanuii RadioButton2, To 3HaueHHsS aprymeHTIB OymyTh
BBOJIMTHCS Y€pe3 J1aJI0roBl BIKHA, 3a IONMOMOTO0I0 orniepaTopa Beoay InputBox:

a = InputBox ("BBemuTe 3HaueHue y3ja a')
X InputBox ("BRenuTe 3HaueHuUe aprymeHTa x'")

End If
B nactymHoMy 01011l peani3yeTbCcsi aaropuTM BUOOPY TUIKH 3TIIHO 3
YMOBOIO PO3TANYKEHHSI, MPEJCTABICHUN y BUIJSAAl CTPOKOBOI KOHCTPYKIIIi
If...Then:
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If x < a Then y = Math.E : v = 1 Else y Math.PI : v = 2

MsgBox ("OTBET : x=" & x & "; y=" & y & Chr(13) &
"BruycyjieHusa npownu no " & v & "-m BerBum ", , "BermBjeHue: 2
BeTBU")

End Sub

TectyBanHs anroputmy

IF cTpoka |IF Gnok | Select Case|

a= 3
e x<da
x= 2 =
X x=4a
HUcnonezceaTtk:

@ TekcToEOE none

(7) aManoroece oKHO R

p
BetBneHwe: 2 BeTEM =l |

OTBET: x=2; y=2,71828182845905
BeluvcneHka npownw no 1-# setem

Pucynoxk 3.1 — ®opma 3amadi « AITOPUTM PO3TATYKEHHS 2 T1ITKH»

3.4 Po3B’s130K 3a1a4i «AJaroputm posraiayskeHHs 3 riakm» (If-0/10K)

YMoBa. OOUYUCIUTH 3HAYEHHS KYCKOBO-aHATITUYHOI (YHKIIT 3 TUIKH 3
BUKOpHUCTaHHAM KOHCTpYKIii (If-0110K)

In(x), x<a
Y =<arccos(x),a<x<b
T, X>b

Al ABH3 «doHHTY»
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Crucni BIAOMOCTI MNPO €IEMEHTH YIPaBIiHHA, SKI MPU3HAYCHHI IS
CTBOpEHHs 1HTep(deiCcy KoprCcTyBaya HaBeICH1 y 10JIaTKy b.

[Ipuniunosa 010K-cXxemMa allrOpUTMY

1) mMOYaToK anropuTMy
C TI04aToK ) @ 2) hopMyBaHHs JTaHUX
3) mepeBipka 1-1 ymoBH
l 4) mporiec: 004MCICHHS BUPa3y 3a | TijaKoro
5) mepeBipka 2-1 yMoBH
al, bl 2 6) 1 o6 oy
1 poriec: oOuuCIeHHs BUpa3y 3a 2 TUIKOI0
/) mporec: o04HUCIeHHS BUpa3y 3a 3 TUIKOI0
8) BUBeICHHS Pe3yJIbTaTy Ha JUCIUICH
Q) KiHeLb aNrOPUTMY
+
© n=0 | ©
vl =1
5 y1=() °
al <x < vl = 2
b1
o | ©

yl=(3)
vl = 3

yl
vl _( KIHEIb )

N

@ =In(x)
yl=1(2) =arccos(x)
) =mn

[IporpamMHui KO AITOPUTMY

Dim al As Double = -6

Dim bl As Double = 5

Dim x1 As Double = 22

Dim Y1 As Double

Dim vl As Double

Private Sub Button3 Click(ByVal sender As System.Object, ByVal

e As System.EventArgs) Handles Button3.Click
ListBoxl.Items.Clear ()
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On Error GoTo 999 'B crnyuae ommbkM YyIpPaBJIEHUE IepenaeTcs
mMeTke 999

ComboBox1.Items.Add (ComboBoxl.Text) 'Ecsim Hazmo 1nobaBUThH
HOBOE 3BHauUeHUe

al = ComboBoxl.Text 'Bamanme 3HaAUeHUS y3Jjila A

ComboBox2.Items.Add (ComboBox2.Text) 'Ecim Hamno noOaBUTH
HOBOE 3BHaueHUue

bl = ComboBox2.Text ' 3BapmaHue 3HaueHMUd y3Ja B

ComboBox3.Items.Add (ComboBox3.Text) 'Ecim Hamno noOaBUTH
HOBOE 3BHaueHUe

x1 = ComboBox3.Text ' 3BapmaHme =BHaueHuda y3Jja C

B nHactynmHoMy 0ol peanizyeTbCs alrOpUTM BUOOPY TIUIKH 3TITHO 3

YMOBOIO PO3TaTY>KCHHSI, TPEACTABICHUN y BUTIIAAI OJOKOBOI KOHCTPYKIIIT
If...Then:

If x1 < al Then

Y1l = Log(xl) : vl =1

ElseIf x1 >= al And x1 <= bl Then
Yl = Acos(x1l) : vl = 2

Else
Yl =PI : vl = 3

End If

'BriBOn pesyybTaTa B ListBoxl
ListBoxl.Items.Add ("llonyumnm 2SHaUeHMe QyHKUMM:")

ListBoxl.Items.Add ("Y=" & Y1)
ListBoxl.Items.Add ("npu 3HaueHuM aprymeHTa:")
ListBoxl.Items.Add ("x=" & x1)
ListBoxl.Items.Add ("Brunciyenusa npomnu 1o " & vl & "-u

BeTBU") : GoTo 1000

999: ListBoxl.Items.Add ("IlpoBepb NPaBMUJILHOCTE ")
ListBoxl.Items.Add (" BBOIA JaHHHX")

1000:

End Sub

Private Sub Buttond4 Click(ByVal sender As System.Object, ByVal
e As System.EventArgs) Handles Button4.Click
'3anyckamnumas  KHOIKa
If CheckBoxl.Checked = True Then
Button3.Visible = True
Button4.Visible = False

'Layout (mep Cc aHIJI. — CXeMa pas3MelleHUsd)
TablelLayoutPanell.Visible = True
End If

VrxAkxxkxxkkxxkx TF 3 BeTBM (CTAaHOAPTHEIM BapMAHT) XX *xxkxkkx
B mactymHoMy OJiomi peamnizyeTbCs alrOpUTM BUOOPY TUIKH 3TIAHO 3

YMOBOIO PO3Taly>KeHHsS, MPEACTaBICHUN y BUIIISIAI OJOKOBOI KOHCTPYKIIIi
If...Then:

If x1 < al Then

Y1 = Log(xl) : vl =1

ElseIf x1 >= al And x1 <= bl Then
Yl = Acos(xl) : vl = 2

Else
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Yl =PI : vl = 3
End If

Dim OreeT As Object = MsgBox ("OTBET: x=" & x1 & "; y=""
& Y1 & Chr(13) & _
"Berumcyienusda npousim no " & vl & "-11 BeTBU",
MsgBoxStyle.Exclamation + MsgBoxStyle.YesNo)
If Oreer = MsgBoxResult.No Then
Dim Oreetrl As Object = MsgBox ("IIPOLOJIXATL PABOTY 2",
MsgBoxStyle.Question + MsgBoxStyle.YesNo)
If Oreerl = MsgBoxResult.No Then
TabControll.SelectTab (2)
End If
End If
End Sub

TecTtyBaHHS alNroOpuTMy

@) BETBAEHMWE ‘\\ O | B e S

CheckBox I TableLavoutPanel Label ComboBox
| IF choKa| IF Bnok |5elec't Case|

BhI6paTk npnusennh\\le AaHHbIe ¢ "HUCAAAAINX CAUEKOB"

In{x) : X <
Y =<arccos(x) ; a<x<h Vj""‘ A Vj«‘v‘- B A X
3 ;  x>h = v |3 >0 - .

l 3anoanu yxgsanunvie sxaadxu u sanycmu cbopxy ‘

Jloayuuau 3Hauenue PyHKUUL
Y=1,5707963267949

npu 3HAUEHUU Ap2yMeHmA:
x=0 ListBox
BorucAenus npowau no 2-i semsu

PictureBox

Pucynok 3.2 — ®opma 3a51aui « AITOPUTM PO3TATYKEHHS 3 TLITKW

3.5 Po3B’s130k 3a1a4i «AJroput™m posraay:kennsi 4 rinkm» (Select Case)

YMmoBa. O0uuCIUTH 3HAYEHHS KYCKOBO-aHAJIITUYHOI (yHKIT 4 TIIKH 3
BUKOpHUCTaHHAM KOHCTpyKIIii (Select Case).

«lHpopmaTuka Ta cuctemonoriay




sin(x), x<a

<tg(x), b<x<c
ctg(x), x>c

cos(x),a<x<b
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Crtucni BIAOMOCTI MPO €JIEMEHTH YMPaBIIHHS, SKI TPU3HAYEHI IS
CTBOpEHHS 1HTep(eicy KoprCcTyBaya HaBeICH1 y 10J1aTKy b.

[Ipunnunosa 610K-cxemMa alrOpUTMy

( l H®

1) moyaTox anropuTMy

2) hopMyBaHHS TaHUX

3) nepesipka 1-i ymoBu

4) mporiec: 004YHCICHHS BUpPa3y 3a | TijaKoro
5) mepeBipka 2-1 ymoBH

6) mporuiec: oOuncIeHHs BUpa3y 3a 2 TUIKOI0

a,b 2 7) nepesipka 3-1 yMOBH
C, X 8) mporiec: oOuncIeHHS BUpa3y 3a 3 TiIKOI0
9) nporiec: o6uncaeHHs BUpasy 3a 4 TiIKo
10) BuBeieHHS pe3yJIbTaTy Ha TUCIUICH
11) xiHelp aaropuT™My
+
® y=0 |
vl =1
5 y=(2) 6
a S X < b vl = 2

< <<

v

4( KIHELb )

Al ABH3 «doHHTY»
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(1) =sin(x)

_ |(2) =cos(x)
"1 =19

(4) = ctg(x)

[IporpamMuuii KO aaropuTmMy

Private Sub Button2Z Click(ByVal sender As System.Object, ByVal

e As System.EventArgs) Handles Button2.Click

Labell0.Visible = False : Labelll.Visible = False

Labell2.Visible = False : Labell3.Visible = False

Dim a As Double, b As Double, ¢ As Double, v As Integer, x
As Double

a = TextBox3.Text : b = TextBox4.Text : c = TextBox5.Text

x = InputBox ("Bremure 3HayYeHue aprymeHTa", "OKHO
Broma'", -5)

Select Case x

Case Is < a

y = Sin(x) : v = 1 : Labell0.Text = "y=" &
Round(y, 5) : Labell0.Visible = True : gggq = LabellO
Case a To b And x <> Db
y = Cos(x) : v = 2 : Labelll.Text = "y=" &
Round(y, 3) : Labelll.Visible = True : gqggq = Labelll
Case b To ¢ And x <> cC
y = Tan(x) : v = 3 : Labell2.Text = "y=" &
Round(y, 3) : Labell2.Visible = True : gqggq = Labell?2
Case Else
vy =1/ Tan(x) : v = 4 : Labell3.Text = "y=" &
Round(y, 5) : Labell3.Visible = True : gqgq = Labell3
End Select

End Sub
#Region "MEPIAKIEE IIOJIE"
Private Sub Forml Load(ByVal sender As Object, ByVal e As
System.EventArgs) Handles Me.Load
Timerl.Interval = 100
Timerl.Enabled = True
Timer2.Interval = 150
Timer2.Enabled = True

Button3.Visible = False
'Layout-IIEPEBOI:CxeMa pa3MelleHUS
TableLayoutPanell.Visible = False
End Sub
Sub Timerl Tick(ByVal sender As Object, ByVal e As
System.EventArgs) Handles Timerl.Tick

With ggg
.BackColor = Color.Blue
.ForeColor = Color.Aqua

.Font = New System.Drawing.Font ("Arial", 8)

«lHpopmaTuka Ta cuctemonoriay
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End With
End Sub
Sub Timer2 Tick (ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles Timer2.Tick
With ggg
.BackColor = Color.Aqua
.ForeColor = Color.Blue
.Font = New System.Drawing.Font ("Arial Black", 8)
End With
End Sub
#End Region

TecTyBaHHS aIropuTMy

|IF cTpoka | IF 6nok| Select Case |

@ 9 & >

y=sin(x) y=cos(x) y=tg(x) y=ctg(x)

3afanTe yansl BETBNEHWA

A= 0 B= & c=10 -—

Pucynok 3.3 — ®opma 3agadi « ATTOPUTM PO3TATYKEHHS 4 TUTKI
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4 TIUKJIIYHI AJITOPUTMU V VB

4.1 llmkiiu 0e3 BKJIAJAeHHS 3i 3a3/1aJ1eriib Bi/JoMOIO KijJIbKIiCTIO IOBTOPEHb
(For...Next)

[uxn For...Next BUKOPUCTOBYETBHCSI, KOJIU HaIrepe.l BiJoMe MOYaTKOBE Ta
KIHIIEBE 3HAYCHHS JIYWJIbHHKA. [lOBTOpPIOE BUKOHAHHS TPYyHH I1HCTPYKIN
3a3HaueHe ynciio pa3. CuHtakcuc 3anucy uukiy For...Next mae Bursia:

For <miumnpHuMk> [As <Tuno JmaHux>] = <noouaTox> To <Ki1iHeub>
[Step xpox>]
[iHCTPYKII1]]
[Exit For]
[iHCTPYKII1T ]
Next [JI1iUMIIbHUK ]

JTIYUITEHUK 00oB's3koBHil. UucioBa 3MiHHA, BHUKOPUCTOBYBaHAa B SIKOCTI JIIYMJIbHHKA
UKITY;

TOYaTOK 000B's13K0BHi. [ToyaTkoBe 3HaUEHHS 3MIHHOT JIIYMIIBHHKA;

KIHEIb o0OoB'13x0oBuH. KiHIeBe 3HaYeHHs 3MIHHOT JTIYUILHUKA,

KPOK HEOOOB'SI3KOBUNA. 3HAuU€HHs, HA SIKE€ 3MIHIOETHCSA JHUMIBHUK MPU KOKHOMY

BUKOHAHHI TUIa IUKTY. SIKIO 11€ 3HaYeHHs HE 3a/IaHe, 32 3aMOBUEHHSM KPOK
JIOPIBHIOE OJIMHUIIL;

THCTPYKITIT HeoOoB'si3koBUi. OnmHa abo jekinibka 1HCTpykmi mixk For 1 Next, mo
BUKOHYIOTHCS 3a3HaYEHE YUCIIO Pa3.

[Tpuknan Bukopuctanus nukiay For...Next 0e3 BkajeHs:

Dim umcio As Integer
Dim cymma As Integer
For umcno = 0 To 10
cyMMa = umcio + 1
Next umcio
MsgBox (umcino, MsgBoxStyle.Information, "CoobumeHue'")

4.2 Ilukid 3 BKJIAJAEHHSIM 3i 3a3/1aj1eriib BiJoM0I0 KiJIbKICTIO IOBTOPEHb
(For...Next)

JlonmyckaeThbcsi opraizailisi BKJIageHuXx IUkiIiB For... Next (oauH HUKI
For... Next po3ramoByeTbcsi B cepeirHl 1HIIOTO0). JITYMIBHUK KOXKHOTO ITUKITY
MMOBUHEH MAaTH YHIKaJbHE 1M'S.

«lHpopmaTuka Ta cuctemonoriay
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B HacTymHOMYy mpHKIaai peandizoBaHWA anropuT™ (OpMyBaHHS Ta
BUBEJCHHS HA €KpaH CTPOK, sKi MIcTATh mudpu Big 0 mo 9. Anroputm
3aCHOBAHMM Ha 3aCTOCYBaHHI BKJIQJCHUX UKIIYHUX KOHCTPYKIliK For... Next.

Dim cmora, umbpa As Integer
Dim cTpoka As String = ""
For cmyora = 10 To 1 Step -1
For umdpa = 0 To 9
cTtpoka &= CStr (umdpa)’
Next ombpa
CTpoka &=
Next cJioBa
MsgBox (cTrpoka, , "crpoxka')

I CTPOKa g

|3am

Al Al

0123456789 0123456789 0123456789 0123456789 0123456789
0123456789 0123456789 0123456789 0123456789 0123456789

4.3 Hukau 3 HeBiIoMO10 3a31aJeriab KibKicTio nosropens (While ... End
While)

Onepatop While 3aBxnu mnepeBipse YMOBY [0 BUKOHAHHS IHKIY.
BukoHaHHS UKy NPOAOBXKYETHCA JOKM 3HAUEHHS YMOBHU 3ainumiaeTbcsi True
(Ictuna). Sxumo ymoBa nopiBHioe False (XuOHICTB) mpu mepmioMy BXOAl B
L[MKJI, BOHA HE BUKOHAETHCS KOJHOTO pa3zy. CHHTAKCUC 3aMKiCy Ma€ BUTIIS:

While <ymomBa>
[<iHCTPpYKII11>]
[ Exit While ]
[<iHCTpYKII11>]
End While

[Tpuknan Bukopuctanus nukiy While ... End While. Anroputm peanizye
HAaKOIMMYEHHS 3HA4YeHb Yy 3MiHHIM <CYETYMK>, Ta BHUBCJICHHS Ha CKpaH
BIJIMOBITHO 1IbOMY 1H(OpMAITi MPO KUIBKICTh 1TEpaIlii.

Dim cueTumk As Integer = 0
While cuerumk < 20
CUeTUMK = cueTumk + 1
End While
MsgBox ("Uuky npomesn " & CStr (cueTtumk) & "paz")

ALl ABH3 «[JoHHTY»
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4.4 Po3B’sa30k 3ana4i «OnuHapHa cyma / 100yTOK YHCJI0BOTO PAIY»
(xoHcTpyKist For...Next 6e3 BKJajieHHs)

YMoBa

n
> 0%1g(ax+6) a=1.3 x=0.1 n=300
0=k

Crucni BIAOMOCTI MPO €JIEMEHTH YNPAaBIIHHS, SKI MpU3HAYEH1 IS
CTBOpPEHHS 1HTEp(elcy KOpUCTyBaua HaBelIeH1 y 10AaTKy b.

[Ipuniunosa 6;10K-cxeMa anropuTMy

( MowaTox ) @ 1) moyaToK aNroOpUTMy

2) hopMyBaHHS TaHUX

3) BBEJCHHS 3HAYCHHS 3MiHHOI (CyMa
pAny)

4) MOYaTOK IUKJIIYHOTO MPOIECY

5) mporiec: 0OUMCIIEHHS BUpa3y Ta
HAKOMTUYECHHS CyMHU

6) BUBEICHHS PE3yJIbTATy Ha TUCILICH
7) KiHeIlb aJITOPUTMY

U=ettan2* @

Logl0(a * x +
etta)
S=S+U

«lHpopmaTuka Ta cuctemonoriay
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[IporpamMuuii KO alIropuTMy

Dim etta As Integer
Dim a As Double = 1.
Dim x As Double 0.
Dim n As Integer = 300 ' cmorpm (.Maximum)
Dim k As Integer = 1, S As Double, U As Double
tbxInf0.Text = ""
tbxInf0.Visible = True
ProgressBarl.Visible = True
tbxInf0.ScrollBars = ScrollBars.Horizontal
tbxInf0.ScrollBars ScrollBars.Vertical
tbxInf0.Multiline = True ' MHOTOYPOBHEBOE IIOJIE
! Paboraem ¢ ProgressBar
With ProgressBarl

= W

.Maximum = n ' BHMMAHIME: (.Maximum)=peaslbHOMY KOJI-BY
nrepauumn
.Minimum = 0
.Step = 1
.Value = 0
End With
k = InputBox ("BeemomTe HaudajiIbHOE 3HA4YeHMe CcueTdmka'",

"OnpenendgeT HWXHUM MHIEKC CcyMMupoBaHua", 1)

B nHactynHomy 010111 peanizy€eTbcsl HUKIIYHUN alrOpuT™M 0€3 BKIIAICHHS,
oOuuciieHHs WieHiB psaay U, HaKOMU4YeHHs iX CyMH, Ta BUBEACHHS PE3YyJIbTaTy
B TEKCTOBE MOJIE:

For etta = k To n
ProgressBarl.PerformStep () 'Step-llpupamesnre, Ha
KOTOpOE KaxXIblil BH3OB
'MeToma PerformStep yBeamMumpBaeT Tekyllee IIOJIOXEeHUE
VHIOVKATOPAa BHIIOJIHEHUS
thbxInf0.Text = tbxInf0.Text & vbNewLine & "N" & etta &

" U=" & U & " S=" & S
U = etta ©~ 2 * LoglO(a * x + etta)
S =85+ U
Next

B mnactymHomy Omomi peami3yerbcs (QYHKIIIOHAIBHICTH  €IEMEHTY
ynpasmiaHs ColorDialog, sikuii 3amae Komip 3adMBaHHS Ta MIPUPTY TEKCTOBOTO
noJis tbxInfO:

If cbxBGround.Checked = True Then

If ColorDialogl.ShowDialog() = DialogResult.OK Then
tbxInf0.BackColor = ColorDialogl.Color
End If
End If

' Pabora ¢ ColorDialogl
If cbxColorFont.Checked = True Then

If ColorDialogl.ShowDialog() = DialogResult.OK Then
tbxInf0.ForeColor = ColorDialogl.Color
End If
End If

ALl ABH3 «[JoHHTY»
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TectyBaHHS aNropuTMy

.
51 Lnkamueckue npo_ - E@i_hj

Haitm1 cymmy prga |EJ10.‘JKBHHbIE‘.' LMKNHMYECKWE NPOLUECCHI I Liknnyeckie NMpoUSCCEl © HEM3BECTHRIM 3apaHes YMCNomM noaTopeHMn|

Haiiti cyMMy paIa

293 lg(ax+6)
o=k

opu a=1.3 x=0.1 n=300

| 3anycik Ha BbINOMHEHWE

Bolbop usemosoil 2aMMbl

| Sanuska goHa
"l lYper wpugra

- U=0 5=0
- U=0.0530784434834197 5=0.0530784434834197
- U=1,3135184137/5495
- U=4_45989903791804
- U=9,85520082650242
: U=17.7529341277354
- U=28.3485770826629
- U=41.8013869627414
- U=58.2457349180204
- U=77,7981329802782
- U=100.560944536028
- U=126.6259148845 5-=466.815382213685
- U=156.075955324787
: U=188.986738709122
: U=225427863722317
- U=265.463758805217
- U=309.154398051574
- U=356 555877897033
- U=407,720888526945
- U=462.639104179854
= U=521.537509955462
- U=5384.28067820007

5=1.36659685723837
5=5_82649589515641
5=15.6816967216588
5=33.4346308494542
5=61.7832079321172
5=103.5845948943859
5=161.830389812879
5=239,628522733157
5=340.189467329185

5=622. 891337538471
5=811.878076247593
5=1037.30593996991
5=1302.76969877513
5=1611,9240968267
5=1968 47997472373
5=2376.20086325068
5=2838.89996743053
5=3360.437477386
5=3944 71815558607

mf

Pucynok 4.1 — ®opwma 3anadi «Ilonryk cymMu KiHIIEBOTO PSITY»

4.5 Po3B’s30k 3anaui «IloaBiiiHa cyma / 100yTOK YMCI0BOTO PsSiay»
(xoHcTpykuist For...Next 3 BKJIaJeHHAM)

[

i=1 j=1

Crucni BIAOMOCTI MPO €JIEMEHTH YMPAaBIIHHS, SKI MpU3HAYEH] IS

YMoBa

CTBOpPEHHS 1HTEpdecy KOpUCTyBaua HaBeIeH1 y 104aTky b.

«lHpopmaTuka Ta cuctemonoriay




39

[IpunnunoBa 610K-cxemMa alrOpUTMy

(o ) @

©. ®

—> i=1,m Kinemns

\—/

p=p*s s=0 1) mo4arok anroputmy
2) BBEJICHHS 3HAUCHHS ITapaMeTpiB
3) 3aBaaHHs 3HAYCHHS 3MiHHO1
l (100yTOK psizy)
4) MoYaTOK 30BHIIIHHOTO ITUKITY
5) 3aBlaHHS 3HAYCHHS 3MIHHOT (Cyma
j=1n  e— )
6) TOYaTOK BHYTPIIIHBOTO ITUKITY
/) mporiec: o0UKMCIeHHS BUpa3y Ta
l HAKOMTUYECHHS CYMH
8) mporec: HaKOTMYEHHS T0OYTKY
@ 9) BUBeICHHS pe3ybTaTy HA JUCTLICH
U=i*j 10) xiHenp anropuT™my

s=s+u

[IporpamMuuii KO AIrOPUTMY

Dim 1 As Integer, m As Integer = tbxIn.Text, n As Integer =
tbxJdn.Text
Dim j As Integer, u As Double, s As Double, p As Double =1
With tbxInfl
.ScrollBars = ScrollBars.Both

.Multiline = True
.Font = New System.Drawing.Font ("Times New Roman", 14)
.Text = "TecT BHYTPEHHEeTrO uLUKJa:"
End With
With tbxInf?2
. Text = "TecT BHemHero uukIa:"
.ScrollBars = ScrollBars.Both
.Multiline = True

Al ABH3 «doHHTY»
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.Font = New System.Drawing.Font ("Times New Roman", 14)
End With

B nHacTtynHOMYy 010111 peani3y€eTbCsl HMKIIYHAM alrOPUTM 13 BKIAJACHHSIM.
Y BHYTPINIHOMY IMKII (32 3MiHHOI ) OpraHi30BaHO OOYMCJICHHS YICHIB PSITY
U, HakonmuyeHHs iX CyMH, Ta BHUBEICHHS pe3yJbTaTy B TEKCTOBE moje. Y
30BHIIIHBOMY 1K (332 3MIHHOI 1) OpraHi30BaHO HAKOIUYCHHS JOOYTKY CYMH
YJICHIB PsIy, Ta BUBEJICHHS PE3YJIbTaTy B TEKCTOBE IOJIE!

For i =1 Tom: s =20
For j =1 To n
u=1%*19j : s =35+ u
tbhxInfl.Text = tbxInfl.Text & vbNewLine & "U(" & ]
& ")=" & u
Next
tbxInfl.Text = tbxInfl.Text & vbNewLine &
tbxInfl.Text = tbxInfl.Text & vbNewLine & " UACTUUHAMA
CYMMA: S(" & 1 & ")=" & s
p=p *s
tbxInf2.Text = tbxInf2.Text & vbNewLine & "S(" & i &
")y=" & s
Next

thbxInf2.Text = tbxInf2.Text & vbNewLine &
tbhxInf2.Text = tbxInf2.Text & vbNewLine & "P( UTOI'OBOE )=" & p
If cbxFont.Checked = True Then
If FontDialogl.ShowDialog =
Windows.Forms.DialogResult.OK Then _
tbxInfl.Font = FontDialogl.Font
tbxInf2.Font = tbxInfl.Font

End If
TecTtyBaHHs anropuTMy
! Haiim cymmy pana Broxettsie Lknvusckne npousccsl |LLv|Knv|uecmne MPOLECChl C HEMSBECTHBIM SBPEHEE YMCNOM nnsmpenvml I
BErOHcITE THAYEHHE PATA HECTEO#?KH
2 = ‘i&
HZ U [ FontDialog
=l j=1

EENIONHETE TECTHNOEAHHE II0 BHEIIHEMY H EHYVTHEHHEMY IHKIT
Tect BHYTPEHHETO ITHETA: = TecT BHENIHETO ITHKIA: n
U(1)=1 S(1)=6
U(2=2 S(2)=12
U(3)=3

P(UTOTOBOE )=72

TACTHUHAS CYMMA: S(1)=6
U(l)=2
UQR)=4
UB3)=6

YACTHYHAS CYMMA: S(2)=12

Pucynok 4.2 — ®opwma 3anadi «Ilomryk 100yTKy CyMU KiHIIEBOTO PSIY»
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4.6 Po3B’s130k 3a1a4i «Cyma psiny 30ixHoro 3a JleiitoHinem» (KOHCTPYKIList
While ... End While)

YMoBa. 3HaiiTu cymy psiay 301xkHOro0 3a JlehoHiem:

o0 i XI
5= é(_l) (2i +1)!

Teopema JleliOHiLa po 301KHICTh 3HAKO3MIHHUX PSAJIIB

SIko:
1. IcHye 3HAKO3MIHHUH HECKIHUCHHHUI YUCIIOBUIN PSI;

Up —U U3 —Up +Unyg,
2. UneHu psify HE 3pOCTalOTh 32 A0COIIOTHUM 3HAYEHHSIM:
Ui <
3. lim Ui = 0 ’
|—>00

TO PSiA CXOOUTHCS, MPUUOMY CyMa psy HE MEepPEeBUILYE aOCOIIOTHOTO
3HAQYEHHS MEPIIOTO YJIeHa PALY:

S <|u|
ANTOpPUTM 3HAXO/DKEHHS CYMHU psiIy 3 3aJaHOI0 TOYHICTIO €.
Hakonuuyemo ujieHH psiiy 10 TUX Mip, MOKA YEProBUM 4YiEH Py MO
abCOMIOTHOMY 3HAUECHHIO HE CcTaHe MeHmne € Ha 1ipoMy HakOMWYeHHS CyMU
3aBepiryeMo. Hakonuyueny cymy mpuitMaeMo 3a Cymy psy 3 TOUHICTIO JIO €.

Jlns peanizariii aroputMy He0OX1THO OOYUCTUTH PEKYPEHTHUHN KOeIII€HT 3a
dbopmyiioro:

Ui+1
Kiyg =-
Ui
Takum 4MHOM, 3T1HO 3 YMOBOIO:
_ 1+1
U: _ (_ )|+1 X
I+l (2i +3)!
XI
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i+1 Xi+1

Qi+3)! X

d o (2i+2)(2i+3)
(2i +1)!

Takoxx HE0O0X1JTHO OOUMCIIUTH MEPIINI WICH Py, 32 GOPMYIIOHO:

-1

ki =
(-1

Xl X X

(2-1+1)! 31 6

b = (-1

Crucni BIAOMOCTI MPO €JIEMEHTH YNPAaBIIHHS, SKI MpU3HAYEH1 IS
CTBOpPEHHS 1HTEp(elicy KOpUCTyBaua HaBeIeH1 y 104aTKy b.

[IpuHuunosa 010K-cxema allrOpUTMy

1) moyaToK aJropuTMy
ITogyarok .
2) BBEZICHHS 3HAUEHHS MapaMeTpiB

l 3) 3aBaHHs 3HAYEHHS 3MiHHUX

4) nepeBipka yMOBU
@ D) MPOIIeC: OOYUCICHHS PEKYPEHTHOTO
X, KoedirieHTy K Ta unena psy U

eps 6) mporiec: HAKOTTMYEHHS CYMH Ta
3011bIIEHHS 3MIHHOI-TIYMIbHUKA

/) BUBEJICHHS pe3y/bTaTy HA JUCIUIEH
8) KiHeIlb aJITOPUTMY

s=s+u Ik=—X-/((2*i+ @
i=i+i < 2)*(2* i + 3))
u=u*k
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43

[IporpamMHuuii KO alIropuTMy

LIRS b I b b I b I b g 4 JI E ﬁ B H i H R R b b b b b b I b b b b I b b b b b b b b b i b b 4

Private Sub Button3 Click(ByVal sender As System.Object, ByVal

e As System.EventArgs) Handles Button3.Click

tbhxInf3.Text = "PE3VYJIIBTATH TECTUPOBAHVA MOIEJIM:"

tbxInf3.Visible = True

Dim eps As Double, x As Double, u As Double, s As Double,
i As Integer, k As Double

x = Val (tbxX.Text)

eps = Val (tbxEps.Text)

OO6uKCIUMO TIEPIINI YJIeH CyMHU, 3T1HO 3 YMOBOIO!

u=-x/6

s =u:1i=1
B HactynHomy 010111 peanizy€eTbcsl HUKIIYHUN alrOpuT™M 0€3 BKIIAJICHHS,
oOuncieHHss wieHiB psaagy U (3a 10moMOror 3HA4YCHHS PEKyPEHTHOTO
koedimienty K), HakomuyeHHs iX D0OyTKy, Ta cyMu. Llukm Oyne mpairoBaTh
JOTH, TIOKU KOXeH 13 uieHiB pany U Oyme Oulbiie 3a1aHOTO 3HAYEHHS EPS uu
OyJie JOpIBHIOBATH HOMY.

While Abs(u) > eps
tbxInf3.Text = tbxInf3.Text & vbNewlLine & "U(" & 1 &

")y=" & u
k=-x/ ((2* 1 +2) * (2 * 1+ 3))
u=1u * k
s = s + u
i=1+1
End While

tbhxInf3.Text = tbxInf3.Text & vbNewLine & " "
tbhxInf3.Text = tbxInf3.Text & vbNewLine & "MTororasa cCcymMa
C 3BamaHHOM ToOuYHOCThLIO:" & S
End Sub

TecTyBaHHS anrOpUTMy

3 Linknuueckie npoLeccsl C=nnEn X

Haiit CyMMy pana I BnoxeHHie UMKNMYecKkue npgueccﬁ|| LLMK_I'IMUE!CKVIE! MpoOUECCH C HEW3BECTHLIM 38paHes YUCNOM NOBTOPEHWRA

o i

Y X
S=>(-1) ——=x= =
> (-1) Giei) ¥ =07 ©=0.0000001

i=1

l Cymma papna cxopsuweroca no Jleidbauuy

PE3YILTATbI TECTUPOBAHWA MOJENM: -
U(1)=-0,116666666666667
U(2)=0,00408333333333333
U(3)=-6,80555555555556E-05
U(4)=6,61651234567901E-07

WUTorosan cymma c 3aiaHHOW
TOYHOCTLIO:-0,112650731448162

Pucynoxk 4.3 — ®opma 3amadi «Cyma psify, IKHid CXOAUThCs 3a JIehOHieM»
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5 KOMBIHAIIA AJITOPUTMIB V VB

5.1 Po3B’s130k 3a1a4i «IlepeTun kpuBoi Ta odJacTi»

Ywmosa. IlepeBiputu, un neperunac kpusa ) 3amany obnacts D. Kpusa
3aJlaHa mapaMeTpuyHo. BuBecTn B TaOnMIO yci TOYKH KpuBOi. UYepBoHUM
KOJIbOPOM  BIJIMITUTH TOYKH, B SIKMUX KpHBa HE IIepeTHUHAE O0O0JaCTh.
[IpanopusiMu BIAMITUTH TOYKU MIEPETUHY.

X =sint
te [0,272'], At=0,1
y = COst
2
7
g
1
i -
1 2
3agaemo 007acTh CUCTEMOIO anreopaiTHuX HEPIBHOCTEH,

BUKOPUCTOBYIOUU (DOPMYITy PIBHSHHS MPSIMO] Y 3arajbHOMY BUTJISI]II:

-

X

y>§

X=X _Yy—% _>D;<y£2x
Xo—=X Y2—Y1 y<2
(X<2

[Ipumitka. Skmo nOTPIOHO, BUKOPUCTOBYWTE 3arajibHy (Hopmyiy
OKPY>KHOCTI:

(x=x0)* +(y=Yo)* =R,

1e (Xo, Yo) — KOOPAMHATH EHTPY OKPYIKHOCTI,

R — paaiyc okpy>KHOCTI.

Crucni BIIOMOCTI TPO €JIEMEHTH YIPABIIHHA, SIKI HPU3HAYEH] JUIs
CTBOpEHHS iHTep(eiicy KoprCcTyBaya HaBeICH1 y 10J1aTKy b.
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[IpunnunoBa 610K-cxemMa alrOpUTMy

( [TOYATOK ) @ 1) no4arox anropurmy

2) MOYaTOK ITUKITY
l 3) mporiec: 00YUCICHHS KOOPIUHAT TOYKU

KpPUBO1
2 t=02n 4) BUBEZICHHS B TAOJIMIIO TAHUX NIPO TOUKY

he= 1073 CHOLL KpUBOI
’ 1 5) mepeBipka YMOBH HAJIEKHOCTI TOUKH

KpUBOi 10 001aCTi

MepeTuHy KpUBOi Ta 001acTi

7) BUIJICHHS B TaOJIHIII 331aHUM CTHJIEM
[TAaHKUX TPO TOYKY, B SIKil KpHUBa HE
repeTuHae 00JIacTh

8) KiHeIb AITOPUTMY

l @ 6) BUBEIEHHS B TAOJIUINIO JAaHUX PO TOUKY

tLXy

@ DataGrid - DataGridV
Viewl.It D iewl.ltem(
' em (2, 4,1).Value
i) .Style = True

IIporpaMHui KO aIrOpUTMY

Dim objFont As New Font ("Times New Roman", 12,
FontStyle.Italic)

Private Sub Buttonl Click(ByVal sender As System.Object, ByVal
e As System.EventArgs) Handles Buttonl.Click

Dim i As Integer = 0, x As Double, y As Double, t As
Double
For t = 0 To 2 * 3.14 Step 0.001
X = Sin(t)
y = Cos (t)
DataGridvViewl .Rows.Add ()
DataGridViewl.Item (0O, i) .Value = 1 + 1
DataGridViewl.Item(1l, i) .Value = Round(t, 3)
DataGridViewl.Item (2, i) .Value = Round(x, 5)
DataGridvViewl.Item (3, i) .Value = Round(y, 5)
If v >x/ 2 And y <=2 * x And y <= 2 And x < 2 Then
DataGridViewl.Item (4, i) .Value = True
Else
DataGridViewl.Item (2, i) .Style.Font = objFont
DataGridviewl.Item (3, i) .Style.Font = objFont
DataGridViewl.Item (2, i) .Style.ForeColor =
Color.Red : DataGridvViewl.Item (3, 1).Style.ForeColor = Color.Red
End If

i=1+1
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Next t
End Sub
Private Sub ButtonZ Click(ByVal sender As System.Object, ByVal e
As System.EventArgs) Handles Button2.Click
Dim gggq As Object

gqq = Shell (My.Application.Info.DirectoryPath &
"\calc.exe", AppWinStyle.NormalFocus) 'dyukuma Shell BH3BIBaeTCcH
I0Jig 3arpy3KM NpuiioxeHusa calc.exe
End Sub

TecTyBaHHS aNTOpUTMY

o' MOJE/Ib MEPECEYEHWA KPUBOW WM OBJIACTU =R
i t X y MNepeceuexune | *
»4_0 0 I O  WEEEEEEED)
2 0.1 0,09983 0,995 O X —
3 02 0,19867 0,98007 W] I —
4 03 0,29552 0,95534 o I ] -
5 04 0,35942 0,92106 O I I .-
6 05 047943 087758 = = = = -
7 0.6 056464 0,82534
8 07 0,64422 0,76484 e
9 0.8 0,71736 0,69671
10 0,9 0,78333 0,62161
1 1 0.84147 0,5403 [x=sint .
12 1.1 0,89121 0,4536 73 Vv=cost r= [O’JL ar=0l
13 12 0,93204 0,36236 O
14 13 0,96356 0,2675 O
15 14 0,08545 0,16997 B :
16 15 0,99749 0,07074 O 1 /ﬁ
17 16 0,99957 -0,0292 ] i -
I Mowck Toukkn nepecedeHUA l 1 )

-—————

Pucynox 5.1 — ®opma 3amadi «I[lepetun kpuBoi Ta 061aCTI»

5.2 Po3p’s130k 3a1a4i «TabyawBaHHs PyHKIIT 3 MPOK0JI0TOI0 00,1aCTIO)

YmMmoga. [IpoTtabymntoBatl PyHKIIIIO 3 TPOKOJIOTOIO 00JIACTIO

1, x<0

V=12 x>5

Crucni BIIOMOCTI MPO €JIEMEHTH YNPAaBIIHHS, SKI MpU3HAYEH IS
CTBOpEHHS 1HTepeiicy KoprCcTyBaya HaBeACH1 y A0JaTKy b.
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[IpunnunoBa 610K-cxemMa alrOpUTMy

C ITogyaTox ) @ 1) mouatok anroputMmy

2) MOYaTOK LUKITY

3) mepesipka 1-i ymoBU
4) mportec: obuncnenHs ¢yHkmii 3a 1
X = -5, 10; 2 @ r1JIKOIO .
dx - 5) mepeBipka 2-i yMoBH
> Kinenp 6) Tporiec: «QyHKIIIS HE BU3HAUCHA
7) mpouiec: oburcaeHHs QyHKIIT 3a 2
C1TKOFO
@ 8) BUBECHHS B TAOJIHUIIO TaHUX
9) KiHeUpb aropuUTMy
Oynkisg = 1 R
I, X
OyHKIIis
OyHKIis = >
”He OHp” @
7
OyHkIis = 2

[IporpaMHui KO AITOPUTMY

Dim ®yHKIIiSA
Dim mar As Object, dx As Double, x As Double, i As Integer

mar = MsgBox ("XoTure BBECTU mar 2", vbQuestion +
vbYesNo, " BimgnoBingb Ha IOMTaHHA")
If mar = vbYes Then
dx = InputBox ("YBeniThb KPOK 3MiHU apryMeHTy",
"BeemenHs kpoky'", 0.51)
Else
dx = 0.51
End If

DataGridViewl .Rows.Add ()

For x = =5 To 10 Step dx
i=1+1
Select Case x
Case Is <= 0
dyukiig = 1
Case 0 To 5 And x <> 5
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dyukuig = "He onpenenena
Case Else

dyHkI1g = 2
End Select
DataGridViewl.Rows.Add (
DataGridviewl.Item (0, i
DataGridvViewl.Item (1, i
DataGridviewl.Item (2, i

Next x

.Value = i
.Value = Math.Round(x, 3)
.Value = O®yHKLig

—_ — ~— ~—

TectyBanHs anroputmy

g IIOCTPOHTB TﬂOHHH} 3HAUSHIT
10 -0.41 1
CIeIVIOIaTl (pVHKIIIIL
1 0.1 He onpeaenseHa AYIOII q' HOEat AL ;
12 061 He onpenenera OIISBOIIBHOIOQ HHICPBAIIA.
13 112 He onpedeneHa —— 1 X < O
14 163 He onpeaeneHa ),,. — T
15 214 HE onpeneneHa | = pe >
16 265 He oNpeneneHa 2" X = S
17 316 He oNpeneneHa
18 367 He oNpeneneHa
19 418 He oNpeneneHa
20 4,69 He oNpeneneHa
21 52 2
P S - o Jlocmpoums mabauuy

Pucynox 5.2 — ®opma 3amadi «TabymtoBanHs PYHKINT 3 MPOKOJIOTOIO
o0nacTio»
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6 BUKOPUCTAHHA MOBU ITPOTPAMYBAHHA VBA ¥V MICROSOFT
EXCEL

6.1 Beeaenns y Visual Basic for Applications

Visual Basic for Applications (Hamani VBA) — e 00'ekTHO-Opi€eHTOBaHA
MOBa IMpOTrpaMyBaHHs, CIHEIIaIbHO pPO3po0JieHa [JIs 3alucy MAakpoOCIB Y
nonatkax Microsoft Office. VBA crama ¢aktuyHo cTaHgapToM MOBH
MakponporpaMmyBaHHs. Buroau Takoro miaxoay Ou€BHUHI: MOsIBA CTaHAAPTHOI
MOBHM JIJIi MaKpoOIpOrpaMyBaHHsSI O3Haya€, IO HE3aJeKHO BIJ TOrO, SIKUM
JOJIATKOM BHU KOPUCTYETECS, TOCUTh 3HATH €AUHUN Hallp omeparopiB i
npuilomMiB nporpamyBaHHs. KpiM Toro, 1me TakoX cCHpus€ OUIbLI TICHIN
B3a€EMOJIIi PI3HUX JOJIATKIB, OCKUIbKM VBA «3Hae» xoMaHau U o0'ekTH, sKi
BUKOPHUCTOBYIOThCSI KOXXHHMM 3 J0JaTKIB. 3a jgomnomororo VBA MoxHa
PO3pOOIATH KOMIUIEKCHI JOJATKH, IO OJHOYACHO BHUKOPHUCTOBYIOTH Ti abo
1HIIII KOMIIOHEHTH JIEKIJIbKOX JOJATKIB.

Opniero 13 ocHoBHUX TiepeBar VBA € mpocroTta BukopucTtanHs. MoxHa
B3araji  o0idTHCs 0€e3 yCAKOro MpOTpaMyBaHHS: JOCHUTh  BKJIIOYUTH
aBTOMaTUYHUUN 3amuc A1 KOpUCTyBaya W B PE3ysbTaTi OAEPkKATH TOTOBHIM
MakKpoc, a MOTIM 3ICTaBUTH WOMY KHONKY Ha MaHeNl 1HCTPYMEHTIB abo HOBY
KOMaHy MEHIO, IKi OyyTh BUKOPHCTOBYBATHUCS JIJISl BUKJIUKY I[OTO MaKpOCY.
AGo Ha 0a3l OTPUMAHOTO MAaKpPOCy CTBOPUTHU HEOOXIAHY MPOLEIYPY,
PO3LIMPUBIIM  ABTOMAaTUYHO CTBOPEHUN TMPOrpaMHUN  KOJA  BIACHUMH
JIOTIOBHEHHSIMHU.

VBA € noBHOIIIHHOIO MOBOIO TTpOTrpaMyBaHHs, 110 JO3BOJISIE 3aMUCcaTH HE
TIIBKU TOCHIAOBHO BHUKOHYBaHI KOpHCTyBaueMm ii, ajie ¥ peanizyBaTH YycCi
HEOOXI1JIHI KOHCTPYKIIII MOBU MPOTPaMyBaHHS BHUCOKOTO PIBHS, BKIIIOUAIOYU
PI3HOMaHITHI 3aco00M Oprasizaiii po3rajxyXeHb, IIUKIIB 1 BEICHHS [1aJoTy
KopucrtyBada. Jlocuts 3pyunuii penakrop VBA no3BoJisie HE TUTbKW MHCATH U
peaaryBaTH Mporpamu, ajie il BECTH iX HalIaro KeHHSI.

VBA Oynyerbcsi Ha OCHOBI KOHIEMIi 00'€KTHO-OPIEHTOBAHOTO
nporpamyBanHsa (OOII), TakumM YMHOM SBIISIE COOOI0 HOBHUM €Tall PO3BUTKY
Cy4yaCHMX KOHLEMUIA moOyJOoBM MOB MporpaMmyBaHHA. TyT oxaepKaiu
MOJNaJbIIMA  PO3BUTOK  NPHUHIMIKA  CTPYKTYPHOTO  IPOTpamMyBaHHS-
CTPYKTypH3aIlisl IPOTpaM 1 JaHUX, MOAYJBHICTh 1 T.J. (KOPOTKI BIAOMOCTI TIPO
OOII noxgano y nogatky b.1).
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6.2 O0'exTHa cTpykTypa Excel

B VBA nns koxnoro noxatky Office BU3HaueHa MHOXHHA OO'€KTIB,
OpraHi30BaHUX B l€papxil0 — 00'€KTHY MOJENb N0JaTKy. ToMy, Mpalfordu 3
MoBoO VBA y cepenoBumi Excel, mis mocsSrHeHHs ycmixy HeoOXigHO q00pe
pPO3YMITH, IO Take OO'€KT, 1 YITKO YySBIATH €001 OO'€KTHY MOJENb IIbOTO
JO/IaTKy.

OTtxe, o0'extu B Excel, sx i B inmmx gogatkax MS Office, yrBoprotors
€IMHY 1€papxito 00'ekTiB (puc. 6.1).

Excal Apphcabon

WarkBooks

WorkBook M

WarkSheals Collection

WorkBook 1

WaorkSheats Collection

WarkSheet 1 WorkSheet N

Call 1 Call M Call 1 Call M Cell 1 Cell M Cell 1 CellM

Pucynok 6.1 — Iepapxis o0'ektiB Excel

Ha Bepmuni 111€i iepapxii nepedyBae 00'ekt Application (Jlonatok), sikuit
MICTUTH YCI 1HII OO'€KTH ¥ BiJNOBiJae 3a (yHKIIOHYBAHHS BCI€l MpOrpamu
Excel y mimomy. OG'ekt Application BUCTymae CXOBUILEM sl BIACTUBOCTEH 1
METO/IIB, SIKI HE MIAXOJATH JJIsI BKJIIOYEHHSI B OyJb-IKWW 1HIIUN 00'€KT, aie
HEOOX1AH1 11 mporpaMHoro kepyBaHHs FExcel. Hanpuknan, icHYyrOTh
BJIAaCTUBOCTI 00'ekTa Application, mpu3zHaueH1 JJisi KEpyBaHHS B1JHOBJICHHSIM
€KpaHa ¥ BKJIIOYEHHS monepexkeHb. IcHye merton ol'ekta Application, 1o
nepepaxoBye GOpMYIIH Y BIAKPUTUX KHUTAX.
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Ockinpku B nogatky Excel oqHOYacHO MOKHA BIIKPUTH KiJIbKa PoOOUYHX
KHHUT, icHye Takox 1 kosekiis Workbooks, 1110 MicTUTh MO OgHOMY O0'€KTY
Workbook Ha koxuuii Biakputui ¢aitn. Ll xonekuis HaleXuUTb 00'€KTy
Application.

HaitBaxxnusimuii enement 00'ekTtHOlT Momeni monarka Excel — o00'exr
Worksheet, mo npencrasise onun podounii apkym y ¢aini. Koxuuil 00'ekt
Worksheet € uactunoro konekuii Worksheets, ska HamexuTb 00'ekTy
Workbook, mo npeacrasmnsie aitn podouoi kauuru Excel.

binema yactuHa mii, ski kopucTyBau (abo mporpama) BukoHye B Excel,
noB'si3aHa 3 00'ekToM Range, 1110 IpeICTaBIISIIOTh BUILJICHUH Tiania30H KOMIPOK.

O0'ext Workbook

B iepapxii Excel Bimpa3sy micis o0'ekta Application crhigye 006'exT
Workbook — po6oua kuura. Koxxuuii 00'ekr Workbook y mogaTky npeacrasise
onuH (aitn 13 posmupeHHsaMm .XLSX (cranmaptHa poboua kuura) ado .XLSM
(cranmaptHa poboua kHura 3 makpocamu). Komu Excel BigkpuBaeTrhcsi HE 3
VBA-IIporpamu, a sk caMOCTIMHMM JOJATOK, Y HbOMY 3a 3aMOBUYYBaHHSIM
CTBOPIOEThCS HOBa poOoua kHura. Ilpu 3amycky Excel i3 cepemoBuma VBA
3aBJIaHHS CTBOPEHHS] HOBUX POOOUYMX KHUT MOKJIAJa€ HA POrpamy.

BiakpuTTs i1 CTBOpEHHS pOOOUMX KHUT

Ockinbku 00'ekt poOounx kHUT Workbook BXxomsaTh y KoJeKIlirO
Workbooks, myist ctBopeHHsT HOBOI po0OOYOi KHUTHM CIIiJI BUKOPUCTOBYBATH
meton Add xonekiii Workbooks.

Workbooks.Add (mabsoH)

Tyt aprymeHT wabnon siBisge coborwo abo iM's Qainy, skuil Oyne
BUKOPUCTAHUM Yy SIKOCTI IIAOJIOHY IPHU CTBOPEHHI HOBOi poOOYOi KHUTH, 200
onHy 3 Bu3HaueHuX koHctant xIWBATemplate (moBHuit mepenik nux KOHCTaHT
MoskHa 3HaiiTH B Object Browser, momicturimm im'ss XIWBATemplate y mone
NOIIYKY ¥ KIanHyBIIM Ha KHomi Hatmu). Meron Add moBeprae mocuimaHHs
Ha HOBY p0OOYYy KHUTY, Ky MOKHa 30€perTy B 3MiHHIM BiJIMTOBITHOTO THUITY.

Dim Hoea kuHmra As Excel.Workbook
Set Homa kHura = Workbooks.Add (mabsoH)

Bigkputn poOody KHUTY Ha JHUCKYy MOKHA 3a jormomoror meromxy Open
koJiek1ii Workbooks. CuHTakcuC BUKIUKY IbOTO METOy HACTYITHUH.

Workbooks.Open (Im'sa ¢ariy)
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Tyt 000B'ss3k0BUN apryMeHT Im'sa_¢hatiny 3amae nuisax 1 iM's daiy, 1o
BIJIKPDUBAETHCSA. 3aMKC I[bOTO METOAY B MPOrPAMHOMY KOJI MOXKE BUTJISIATH B
Takuil crocio.

Set Workbookl = Workbooks.Open (Filename:="C:\Data\SaleData.xls")

Crni TakoX 3a3HAYMTH, 110 3HAYEHHS, IO MOBEPTaEThCsA, MeToay Open
MOXHa 0e3MmocepeHBO 3aCTOCYBATH JIJIsl CTBOPEHHS 00'€KTHOI 3MIHHO1 3 METOIO
3BEpPTaHHS JI0 BIIKPUTOT KHUTH HaJaJl.

O0'ext Worksheet

binpma yactuHa poOOTH, sika BUKOHYETHCS MpPOrpamMaMu B CEPEAOBUIIII
Excel, 3BuuaiiHO TmOB's3aHa Oe3MOcCepeIHBO 3 POOOUYMMH  aApPKYIIaMH,
npeacraBieHumu  ob6'exktamu Worksheet y konekmii Worksheets. Sk yxe
3ragyBanocs Buile, B iepapxii 00'ektiB Excel kmac 06'extiB Worksheet crigye
oesnocepenupo micha 06'ekra Workbook, sikuit € 6aTbKIBCBKUM JIJIs1 KOJCKITIT
Worksheets.

Hns nocryny no o0'ektiB Worksheet konekmii Worksheets moxna
CKOpPHUCTaTUCSl BJAacTUBICTIO Item. VY skocTi mapamerpa BJIacTUBOCTI Item
BUKOPHUCTOBYETHLCS IM'sl apKyIia abo HOMeEp, [0 OIMKCYE MOJIOKCHHS apKyIlia B
koJekiii. O6'ekt Worksheet Hagae moctyn mo Beix atpuOyTiB apkymia B Excel.
[le cTocyetbes sik (popMaTyBaHHSA apKyla, Tak 1 IHIIWX HOTO BIACTUBOCTEH.
Kpim Toro, oG'exkt Worksheet Hamae momii, sKi MOXyTb OOpOOISATHCS
IPOTPamMHO.

Jlns nonmaBaHHsST HOBOro pobOoyoro apkyma B koJiekiiro Worksheets
BUKOPUCTOBYEThCA ii MeToa Add.

Dim Hoeum apkym As Excel.Worksheet
Set HoBum apkym = Worksheets.Add (Before, After, Count)

Tyt yci aprymeHTH € HEOOOB'SI3KOBMMH, 1 SKIIO BOHW OMYIIEHI, TO
BiJIpa3y IICJ AaKTUBHOIO CTBOPIOETHCS OJIMH POOOYMN apKyll. ApPrymMeHTH
Before i After BuKOpHCTOBYIOTBCS IS BKa3iBKM BXKE iCHYHOUOTO POOOYOTO
apky1ia, 110 (a00 Micist) SKOTO CIiJI BCTABUTH HOBHM poOouwmii apkymr. st Toro
1100 0JIaTH 111€ KUJIbKa pOOOYMX apKyIIiB, HEOOX1HA TXHS KUIBKICTh 3a1a€ThCSA
B aprymenti Count. Skmo 1med aprymeHT Ouibine oaunuIl, meron Add
MOBEpTa€E TMOCWJIAHHS Ha OCTaHHIA 3 JoJaHuX pobouux apkyiniB. Kopucho
B1JIpa3y X MICJIsl CTBOPEHHS MPU3HAYUTH HOBUM POOOUYMM apKyIliaMm IMeHa, 11100
3roI0M IO ITUM IMEHAM MO>KHa OyJI0 3BepTaTUCS JI0 apKYIIiB y IPOTrpami.

Hoeuri apkym.Name="00caru nponaxis"
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Jlo apkyIa Mo)kHa 3BEpTaTUCS K MO IMEHI, TaK 1 32 HOMEPOM B KOJICKITI{
Worksheets. Skmio Bigome iM's apkyiia, TO HOro MO>KHa BUKOPUCTOBYBATH JIJIsi
BUOOpYy apkyma 3 koJjekili Worksheets. Skmo HeoOXxigHO BiIOOpa3UTH BCl
enementu konekiii Worksheets, nanpukian, y mukm For...Next, Ha KoXHUI
apKyIl MOKHA TIOCWJIATHCS 3a HOMEpOM. Y MexaxX KHHTH Ha apkym Sheetl
MO>KHA TIOCHJIATHCS 32 JIOTIOMOTOI0 HACTYITHUX KOHCTPYKIIIH.

Activeworkbook.Worksheets ("Sheetl")
Activeworkbook.Worksheets (1)

Jlnst BUmaneHHs poOOYOro apKylima BHUKOPHUCTOBYEThCS MeTon Delete
00'exta Worksheet.

Activeworkbook.Worksheets (Im'sa apkyma) .Delete

Tyr apryment Im's_apxywa — 1ue iM's poOOYOro apkyimia, IIo
BUJIAJISIETHCA. 3BUYAIHO, KOJIM KOPUCTYBay pOOUTH CIIPOOY BUIATUTH POOOUUI
apkyul y BikHI mporpamu, Excel aBToMaTH4HO BHUBOJWTH BIKHO 3alUTy AJIS
MIITBEPKEHHS orepariii BuaaieHds. s Toro, mo0 npu BUAATICHH] apKyIia 13
nporpamMu Iiei 3amuT HE BUBOJWBCS, HEOOXITHO MPUBIACHUTH BIIACTUBOCTI
Displayalerts o0'ekta Application 3nauennst False. Omnak, miciast Toro sk
HEMmoTpiOHMI ab0 TUMYACOBO BHKOPHCTOBYBAaHHHN y mMporpami apkyin Oyje
BHUJIaJIEHUI, 000B'I3KOBO HEOOX1JHO 3MIHUTH 3HAUE€HHS BJIACTUBOCTI Ha TrUe.

Application.Displayalerts = False
Activeworkbook.Worksheets ("Obcaru npomaxis") .Delete
Application.Displayalerts = True

OO0'exT Range

O06'ext Range € omaum 13 kimodoBux 00'ekTiB VBA 1 B iepapxii Excel
cmaye Bimpasy micas ob6'ekta Worksheet. B Excel o06'ekt Range wmoxe
MPEACTABIATH OKPEMY KOMIPKY, PSAI0K abo CTOBIENb POOOYOro apkyiia M
HaBITH JOBUIHHUHN JIBO- a00 TpUBUMIPHUN OJIOK KOMIpoK poOodoi kauru. VBA-
nporpamMa MOE IMOCUJIATHCS Ha OyIb-AKy HEOOXiAHY il KiIbKICTh OO0'€KTIB
Range, i mocTymHi uisi MporpaMu €JIeMEeHTH poO0Y0i KHUTU HE OOMEXKYIOThCS
BUJIIJICHHSM, BUKOHAHAM KOPHCTYyBadeM y IIel MOMEHT. [HaKiie KaKydu, IS
BIUIMBY IpPOTpaMH Ha SIKy-HEOyAb 00JIaCcTh po0OOYOi KHUTHM ii HE HOTPIOHO
BPYYHY BUIISATH HA €KPaHI.

OG'ekt Range € BnactuBicTio 00'ekta Worksheet 1 siBnsie coboro 3aciod
3BEpPTaHHS JI0 JICSIKOTO Jllana30Hy KOMIpoK. /[iama3oH BU3HAYA€THCS BKA31BKOIO
aJipecy MepIoi ¥ OCTAaHHBOI BXITHUX Y HHOTO KOMIPOK. Bukopucranus o0'ekrta
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Range mo3Bodsie cTBOproBaTH O11bIN €PEKTUBHUN KOJI 32 PAXyHOK CIIPOIIECHOTO
CIOCO0Yy 3BepTaHHs 10 HEOOXITHMX eJIeMEHTIB poObounx apkyimiB Excel.

Busnauenns 06'ekta Range

B Excel goctynHo kiibka crioco0iB ieHTu(IKallil jgiarna3oHy, Ha SKUH
MOBHWHEH BIUIMBATH MPOTPAMHHUI KOJI.

1. CrangapTHe nocunaHHsa Ha KOMIpKy. Tak 3BaHuid Al-cTuUib MOCUITaHHS
Ha KOMIPKY €, Ma0yTh, HAUIIPOCTIIINM CITOCOOOM poOoTH 3 00'ekTamu Range.

Y  HactymHoMmMy Tpukiagl  komipui  “B3”  akTMBHOrO  apkyiia
MPUBJIACHIOEThCS 3HAaYeHHS S0.

Activesheet.Range ("B3") .Value = 50

Jlns Toro, 1mo0 MPUBIIACHUTH 3HAYEHHS JOBIILHOMY Jl1alma30Hy KOMIPOK
("MS5:S20"), saxuii HamexuTh apkymy "Apkym2", HEOOXIJHO BHUKOHATH
HACTYMHY KOMaHYy:

Worksheets ("Apxym2") .Range ("M5:3520") .Value = 100

2. Brnactusicts Cells 06'ekta Worksheets. Ileit cmocid ocobmuBo 3pydHmit
npu HanucaHHi ckiaagHux VBA-mporpam, ToMy 1m0 103BOJis€ BU3HAYATH
Jiana3oH HE IUITXOM SIBHOT BKa3iBKU (PIKCOBaHMX aapec KOMIPOK, a 3a
JOTIOMOTOF0 BUKOPUCTAHHS JIJI HOTO 3aBJaHHs BMICTY 3MiHHUX. OCHOBHA 1]1€s
noJjisira€ B TIJATOTOBIl YWUCJIOBUX 3HAY€Hb KOOPJMHAT PSAKIB 1 CTOBMIIB
HEOOXIJTHOTO Jiana3oHy, W0 30epiraloTbCsi B 3MIHHUX, IMEHa SKUX 1
BKa3yIOThCs MPU 3BEPTaHHI JI0 1aHOI BJIACTUBOCTI.

3. Bmacrusicte Selection. Koim mnporpama mMoBMHHA TMpaIfoBaTd 3
J1ara3oHoM, SIKMM y 1Ied MOMEHT BHIUICHHM KOPUCTyBadeM y BIKHI T0OJaTKa,
BUKOPHUCTOBYETKCS BIacTUBICTh Selection 00'ektiB Application ado Window.

4. Brmactusicth Activecell. Brnactupicts Activecell (AkTHBHA KoMipKa)
BUKOPUCTOBYETBHCS I JIOCTYIy JO Jiana3oHy, HI0 MPEACTABISAE€ aKTHBHY
KOMIpKY 3a3HaueHoro BikHa. [Ipu omyckanni cnenudikaTtopa 00'ekta BikHa (10
o3Hayae 3BepTaHHs 10 oO0'ekta Application) BractuBicth Activecell
MIOCHJIAETHCS HAa MIOTOYHE aKTUBHE BIKHO.

SHaueHHA KOMipkym = Activecell.Value 'UuTaHHA 3HAUYEHHA KOM1pKK

5. BrnactuBocti Rows ab6o Columns o6'ekta Worksheet. Jloctynm mo
Jiarma3oHy, 110 BKIIOYAE BECh PSAJOK ab0 BECh CTOBMEIb, 3AIMCHIOETHCS 32
nonoMororo BiactuBocTedr Rows 1 Columns o6'ekta pobouoro apkyiia
BIINOBIJHO. B oneparopi BkazyeThcsa HOMEP HEOOX1AHOTO CTOBMIl a00 psKa —
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HE MOXHA aJpecyBaTH CTOBIMEIb, BKAa3aBIIA HOTrO JIITEPHE IMO3HAYEHHS,
BiIoOpaXyBaHe Ha €KpaHl B 3arojIoBKy IIbOr0 CTOBIIS. Tak, y HAaCTyIHOMY
MPUKIIAJIl BU3HAYAETHCS Jllalla3oH, 110 BKIOYae cToBmenb G, TOOTO ChOMMIA
CTOBIICIIb, IKMI 3aIIOBHIOETHCS 3HaYeHHSIMU 20.

Workbooks ("3BiT.x1s") .Worksheets ("BigomMmicTe") .Columns (7) .Value =20
Bukopucranns BnactuBocti Cells 11 BUBHaYeHHS Jl1aa3oHy

[Ipu BuKOpHCTaHHI y BUpa3ax 0e3 BKa3iBKK KoopAuHAT BiaacTuBicTh Cells
o0'ekta Worksheets Bu3Hauae [iama3oH, IO BKJIOYAE YCI KOMIPKH JaHOTO
pobouoro apkymia. AHanoriuna BiaactuBicTh Cells 06'exta Application MicTUTB
MOCWJIAaHHS Ha BCl KOMIPKHM apKyllla, aKTUBHOTO B I MOMEHT. Y LbOMY
BUMAJIKY BiacTuBicTh Cells MOXke BUKOPUCTOBYBAaTUCA OKpEMO, 0€3 BKa31BKH B
aBHOMY BUIJsiAl o0'ekta Application, Tooto Application.Cells exBiBaneHTHO
Cells.

Skmo 0OpoOIIIEThCS Alana3oH, M0 BKJIIOYAE JIMIIE YaCTHHY KOMIPOK
poboyoro apkymia, npu 3BepTaHHl A0 BiactuBocTi Cells Oyne moTpiOHO
BKa3aTH YHCJIOBI KOOPAMHATH PSAIKIB 1 CTOBIIB (OyKBEHA BKa3iBKa CTOBIIIIIB
HE JIOMYCKA€EThC ).

Merton Cells ma€ Taki TUIIH CUHTAKCUCY:

— 00’ext.Cells (HomepPsika, HomepCTOBOLIS)

— 00’ext.Cells (HomepKoMipkn)

VY HacTynmHOMY IpHKJIaAl Alana3oHy, M0 BKIIOYA€E TUTBKU KOoMipky “E3”
IIPUBJIACHIOETHCS 3HaUYeHHS 500.

Worksheets ("3BiT") .Cells (3,5) .Value = 500

3BepHITh yBary Ha T€, IO B IIbOMY BHIIAJKy CIOYAaTKy BKa3y€ThCS
KoopauHata psaaka (3), a moTiM ctoBms (5) — MPSIMO TMPOTHUIICKHO 3aIUCH B
Al-ctumi. Y HaBemeHOMY BWINE MPUKIAIl APYre 3HAYCHHS B MOCHJIAHHI Ha
KOMIPKY JOpIBHIOE 5, TOOTO BKa3ye Ha m'situid croBnenb — E. Ciix 3a3HaunTH,
0 TepeBara Takol Taka CHUCTEMHU 3alucy ToJisirae B TOMY, IO OOWJIBI
KOOPJIMHATH € YHCIaMH, a BHUXOJWTh, iX MOYKHa BKa3yBaTH SK 3HAYCHHS
3MIHHUX. BukopucTtanHs 3MIHHUX I 30€piraHHsi KOOPJMUHAT J03BOJISE
TUHAMIYHO, Oe3MocepeHh0 TMPU BHUKOHAHHI MpOrpamMHu, BHU3HAYaATH, JI€
nepedyBae HEOOX1THUI J1anma30H, — HA OCHOB1 BBEJICHUX KOPHUCTYBAaYEM JIAHUX,
BUXOJIIYM 3 PE3YJbTATIB OOYUCIEHb 1 T. . Y HaABEJICHOMY HWXYE MPUKIIAJI
PAZIOK TaOJIUI BUOUPAETHCS 3aJIEKHO Bl HOTOYHOTO MICSIISI POKY.

Micaus = Month (Now ())
[lokasHuk = Worksheets ("Piunwmm 3BiT") .Cells (Micauwb, 8)
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JIyist BU3HAUEHHS /l1ana30Hy Ha HEAKTUBHOMY apKyIlll HEOOXITHO CIUIBHO
BUKOpUcTOBYBaTH BiacTuBOCTI Range 1 Cells 1iporo apkyma. Hactynauii Bupas
Bu3Hayvae niana3oH E3:F4 na pobouomy apkyi 3 iMmeHem “3BIT .

Worksheets ("3BiT") .Range (Worksheets ("3BiT") .Cells(3,5), _
Worksheets ("3BiT") .Cells (4, 0))

Hapenenuii Buille NpUKIAA BUTISAAE JIOCUTHh TPOMI3JIKO, OJHAK HOTO
MOXHa CIPOCTUTH 3a PaXyHOK BUKOpHUCTaHHs omepatopa With, mo mo3Bosse
YHUKHYTH TOBTOPHUX MOCWJIaHb HAa pOOOUMI apKyIl. Y HACTyIHOMY IPHUKJIAJI
JI0 BMICTY TOTO 3K JIlalla30HY 3aCTOCOBYETHCS HaIIBXUPHE (POpMATyBaHHS.

With Worksheets ("3BiT")
.Range (.Cells(3,5), .Cells (4,6)) .Font.Bold = True
End With

3BEepHITH yBary: y LbOMY BHIIQJIKy HasBHICTb KpaIlKU MEpe] KOXHUM
3BepTaHHsaM 10 BiaacTtuBocTi Cells € o6oB'sizkoBuM. CaMe Kpamka BKa3ye Ha
npuHanexHicTh BiacTuBOCTI Cells ToMmy apkymry, sikuii BuIle B KOl OYB
3ananuil oneparopom With. Ilpu BiacyTtHOCTi Kpanku BiaactuBicTh Cells Oyae
CIPUUHATO SK MPUHAJICKHA aKTUBHOMY apKyIIly, IO MPUBEAE 10 BUHUKHEHHS
KOH(JIIKTY Mpy BU3HAYEHH]1 OCWJIAHHS JI BlacTUBOCTI Range.

6.3 CTBOpeHHsI MaKpoOCiB

Makpoc — e MakpokomaHaa abo HalOip MakpOKOMaH[, 3a JOMOMOTOI)
SKUX MOXXHa aBTOMAaTU3YBaTH Pi3HI 3amadi. Makpocu 3amucyroThCs MOBOIO
nporpamyBanHa VBA. Makpoc 3aBXIud MOXXHA BHUKOHATH 3a JOMOMOIOIO
KoMaHau Maxpocet Ha cTpiulli (rpyna Koo Ha Bkiaami Pazpabomuux).

@[ = v B B |-.- myBookxls [Pexwum cosmectumoctu] - Microsoft Excel E‘E&

@ FnaeHan Bcraeka Pa3meTka cTpa | ®opmynsl  [JauHblie  PeueHsupoear Bug Pazpabotunk| ®opmar Pabouas rpyn & @ o @ 23

ﬁ = | ) = S t_/o =y @ 8 Vimnopt Jﬁ
E=R W =sQp _)\’7 v L,;n . <o, Bt {5

& & MakeTbl pacLUMPEHUA 7
Visual Makpocel Haactpoiiku Haactpoiiku | Bcraeuts Pexxum MCTOYHUK Obnacte
Basic 2 COM = KOHCTpyKTOpa - AOKyMeHTa

}-107,;7 Ha&(q:;cw‘m: EA’!E!,!EHTblri.H{JSE.’W-&HHE XML M3meHeHue
Pucynok 6.2 — Bknagka «Pa3zpaboTuuky

Axmo Bxiagka Pazpabomuux HEIOCTyITHA, BUKOHAETE 3a3HAUYCHI HIDKYE
Ji U1t 11 B11oOpaskeHHs.
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1. Ha Bxmaami @aiin BubOepiTh komaHnay Illapamempwvl, a MOTIM —
Kareropito Hacmpotiixa nenmui.

2. Y cnucky OcHoBHble 8K1aOKU BCTAaHOBUTE Tpanopenb Pazpabomuux 1
HATUCHITH KHOTIKY OK.

JIns1 ycTaHOBKM PiBHSI O€3MEKH, 10 J103BOJIsIE BUKOHAHHS BCIX MaKpOCIB,
BUKOHAETE HACTYIHI Aii.

1. Ha sBxuaaumi Paszpabomuyux y Ttpyni Koo HaTHUCHITH KHOINKY
bezonacnocmov maxpocos.

2. Y xareropii Ilapamempor makpocos y rpymi Ilapamempor maxpocos
BCTAHOBITh MEpEeMHUKay Yy TIOJIOXKEHHA Bxruoyums 6ce Maxkpocvl (He

PEKOMEHOYEeMCSl, 803MONCEH 3ANYCK ONACHOU NPO2pamMMbl) 1 HATUCHITh KHOTIKY
OK.

LleHTp ynpasneHWa 6e30NacHOCTLIO @i—hl

HagexHsle uzgareni
s i MapameTpbl MakpocoB

HagexHele pacnonoxeHa
OTKNHYNTE BCE MAKROCK bes YERLOMASHNA

HaJexHbIe 4OKYMEHTHI OTKMHOUNTE BCE MAKPOCH! C YEEAOMNEHHEM

m

HaacTpoiikn OTKMNOUNTE BCE MaKPOCk! KDPOME MaKROCOB C
unpoeoil NoANNCEH

m

MapameTpsl ActiveX @) BrarounTe BCE MaKpOChH (HE PEKOMEHIYETCA,

f ) BO3MOXEH 3aMycK onacHol nparpammsl)
MapaMeTpel MaKpoCoB

. MapameTpbl MakpocoB ANA pazpaboTunka
3alUMLLEHHEIR NpocMoTp P P P Lo =i
JoEepaTs 40CTyN K 0OLEKTHOH MOAENM NPOEKTOE

MaHens coobweHni
il VBA il

l oK l ‘ OTMeHa

Pucynok 6.3 — [lapamerpu MakpociB
3anuc Makpocy

Jlyist 3amucy Makpocy He0OX1aHO:

— Ha Bkmanami Paszpabomuux y rpym Koo HAaTHCHYTH KHOMKY 3anuce
Mmaxpoca = #Emenaeosa (pyce. 6.2);

— BCTQaHOBUTH HEOOXIJIHI MapaMeTpHu y BIKHI 3alucy MakpociB (puc. 6.4)
Ta HATUCHYTHU KHOTIKY OK;

— BUKOHATH HEOOXIJIHI Orepariii B MOTOYHINA KHHU3I;

— Ha BKIagul Paspabomuux y rpyni Koo HaTHUCHYTH KHOIIKY
Ocmanosums 3anucy @ OcaHosire sanice

— Ha BKiIaami Paspabomuux y rpym Koo HaTUCHYTH KHOINKY Makpocsi

(puc. 6.2) Ta 00paTH HEOOXITHUM MaKpPOC Yy CIHCKY IS MOJAIBIINX 1A
(puc. 6.5).
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WmA makpoca:

Makpocl

CouyeTaHwe Knaeuw:

Ctrl+

CoxpaHuTe B:

3Ta KHura

Onucanune:

Makpoc @g

WMg Makpoca:
Makpocl

Krhonka3_Llenuok -~

p
Maxpoc2

Haxoaurca B: | Bce OTHPBITEIE KHUMH

OnucaHue

Pucynox 6.5 — BikHo MakpociB
Makpoc Ta eleMeHTH KEPYBaHHSA

JIIst  CTBOpPEHHSI MaKpocCy, M0 3aKPIIUICHUN 3a JACIKUM E€JIEMEHTOM
KepyBaHHS, HEOOX1/THO:

— Ha Bkjaanui Pazpabomuuk y rpyni Onemenmul ynpasieHus HaTUCHYTH
KHOMIKY Bcmasums, 00paTu HEOOX1THUM eleMeHT (puc. 6.6) Ta MOMICTUTH Ha
apKyII;

— y BIkHI (puc. 6.7) 3amaTh HEOOXiJAHE IM’sl MAKpOCy Ta HATUCHYTH
kHonky Cozdamb;

— B CTBOPEHIH MpoIeaypi peanizyBaTi HEOOX1THUN anropuT™m (puc. 6.8).
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bR
¢

Bcraeuts

-

IneMeHTLI yNpaeneHuAa GpopMel
=AY gEe

[ Az ¥ abl

3nemenThl ActiveX
aBEEB S

Hde Ad R %

PucyHnok 6.6 — EnemeHTH ynpaBiiHHS

HasHaumTe Makpoc 06 beKTy @Ii_hJ

VMg Makpoca:

Kronka4_LLlenyok % Coznate

Kronka3_LLlenyok -

Makpoc2

Haxogutca B: | Bce OTKPLITbIE KHHMU IZI

OnucaHue
’ 0K l I OTMeHa ‘
—

Pucynoxk 6.7 — Makpocu 00’ekta

% myBookuxls - Module2 (Code) El@
||General} ﬂ |KHDI1Ka4_|.|.|,EI1'lDK ﬂ

Sub Kaonkad Memdox () a

End Sub
= | >

Pucynok 6.8 — [Ipouenypa makpocy

CTBOpEHHS KOPUCTYBATBHUILIBKOT QyHKITIT

JI71s1 CTBOpPEHHSI KOPUCTYBAIBHUIIBKOT (DYHKIIIT Y BUTJISAII MAaKPOKOMAH/IH,

HEOOXITHO:
— Ha BKnaaui Paspabomuux y rpym Koo HatucHyTH KHOonky Visual Basic

(puc. 6.2) Ta BIAKpUTH CEpeOBUIIE TporpamyBaHHs VBA,;
— oJaTH MPOTrpaMHUil MOyJb (MeHIO Insert—Module);

— CTBOPUTH HEOOX1JIHY (DYHKITIFO Yy BUTJISIL:
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Function IM’adyukxuii [ (Aprymentl, ApryMeHT2, ..)]
Onepatop 1
OnepatTop 2

IM’ gdyHKI1I = BHaueHHHA
End Function

AKa pealizye IesaKui anroputm (puc. 6.9);

¥ N30.x1s - Modulel (Code) = e =5
‘lGeneraI} ﬂ |qqq ﬂ
Public max =1

Function ggg(m, n, a)
BeDim res(l To m, 1 To n)
max = 1E-300

For I =1 Tom
For J =1 Ton
If T > j Then

res(I, j) = al(I, J)
If res(I, j) > max Then max = res(I, J)
Else
res(I, ]) — u_u
End If
Next j, I
ggg = res
End Function -
== | »

Pucynoxk 6.9 — Bikno momysst

— 32 KOMIPKOIO (1ara30HOM KOMIPOK Yy pa3i BUKOHAHHSI OTepaiiil Han
MacuMBaMH) apKylla 3akpinuTh (YHKIIO, BUKIMKAaBIIM MaicTep (yHKIIIH;
nepeuTu y kareropito OnpedenenHvlie nob3ogamenem, 00paTH HEOOXiIHY
dbyukI1t0, HaTUCHYTH KHOTIKY OK (puc. 6.10) Tta 3agaTn HEOOXiAHI apaMeTpu

byHKITI.

Macrep dyHkumi - war 1 ns 2- @Iﬂ

Tlouck yHKLHN:

BEefNTE KPATKOE ONMCAHME AECTEURA, KOTOPOE HYKHO BEINGJHUTE, W Haifth

HAXMUTE KHOMKY "Hav'm«"|

KaTteropuaA: | OnpefgeneHHeIe NoNL20BATENEM E

BeibepuTe QyHKLHKD:

qqq{m;n;a)
CnpaB«a HeoCTymHa.

Cnpaexa no sToif HELIH OTMeHa l

Pucynok 6.10 — BikHo MaiicTpa GpyHKIIiH
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6.4 Po3B’s130K THIIOBUX 3a/1a4

3anava 1. « BU3HaUHUK MaTPHITI»
YmoBa. B jiamasoni komipok JaHa JoBUIbHA wmatpuug (A). 3a
JOTIOMOIOK0 MOBHM TporpamyBaHHs VBA po3poOUTH alrOpuTM MEpEeBIpKU

BU3HAYHUKA [MOJJAHOT MATPHUIll HA HEPIBHICTSH 0.

Peauizariist po3paxyHKiB

(] N229.MOMPEfLXIs [Pexxum coBMecTMOCTH] = @B &3
A B c D E F G H | J K L M =

i Ne29. 5

2 | |Ne29

5 | |B miamazoni KOMipoK AaHa HoEinbHa MAaTpHIE (A). 3a JOMOMOTO MOEH

, |mporpamyeanus VBA PO3pOBHTH ANTOPUTM MePeBipKH BH3HATHUKA

. I0ZaHol MATPHIII HA HepieHicTE 0. |

6

: [a11[a12[a13] 3] 4] 5 [ ]

s a21|az22la23| 5| 6| 7

o a31|a32la33|] 6/ 7| 8

10

11 res= Monpen=

12

13 paB. Hyn. 2,66E-15

Pucynok 6.11 — PoGounii apky
IIporpamuauit Kox

Public res(l To 3, 1 To 3)

Function MOIIPEII (mat)
'Dim res (1l To 3, 1 To 3)
For 1 = 1 To 3

For 3 = 1 To 3

res(i, j) = mat(i, 3J)

Next j, i

determinant = res(l, 1) * res(2, 2) * res(3, 3) + _
res(3, 1) * res(l, 2) * res(2, 3) + _
res(2, 1) * res(l, 3) * res(3, 2) - _
res(3, 1) * res(2, 2) * res(l, 3) - _
res(2, 1) * res(l, 2) * res(3, 3) - _
res(l, 1) * res(3, 2) * res (2, 3)
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If determinant <> 0 Then MOIPEIOl = "orn.or Hyn." Else MOIIPEIL
= "par. Hym."
End Function

3agayva 2. «MakcUMaJIbHUH €JIEMEHT MaTPHIII»

YMmoBa. B aiana3oni komipok gaHO AOBUILHUM MacuB (A). 3a 101TOMOT010
MOBHU mporpamyBaHHd VBA CTBOPUTH KOPHUCTYBaJIbHUIBKY (YHKIIIIO, SKa
J03BOJISIE 3HAWUTHM MAKCUMAJIbHUW €JIEMEHT, CEpel EJIEMEHTIB MAacuBy, IO
3HAXOMATHCS HIKUYE TOJOBHOI JiaroHaini. MyHKIliS MOBUHHA 0OpOOISATH OyIh-
sxuit MmacuB A(MxN)

Peanizariist po3paxyHKiB

] N230xis [Pexum coemecTimocTy] — [@ &3
A|/lB/C/DE|FGH I |J K|ILIM|N/OP/Q R |5

N230.B giana3oHi komipok B2:E4 gaHo goeinebHW Macke (A). 3a QONOMOroK MOBK
nporpamygaHHA VBA cTBOpPUTK KOPUCTYBaNLHWULLKY (DYHKLIKD, AKa 003BONAE
3HaNTKW MaKCUMallEHWI eNemMeHT, cepel elTeMeHTIB MacuBy, LD 3HAX04ATLCA
HUM¥Ye ronoBHoT giaroHani. @yHKUIA NoBMHHa obpobnaTh Byab-Akuii macne AMxN.

1 2 3 4 &5 6 7 8 9 10
1 2] 3| 4] 5 6 7 8 9 10
3] 4] 5| 6 7| 8| 9] 10| 11] 12
-5 6] 7| 8] 9| 10| 11] 12| 13] 14
7] 8| 9] 10 11| 12| 13] 14| 15| 16

11] 12| 13| 14| 15| 16| 17| 18
11 13] 14| 15] 16| 17| 18| 19| 20
13| 14| 15] 16| 17| 18| 19] 20| 21| 22
15] 16) 17) 18| 19| 20| 3| 22| 23| 24
17] 18] 19| 20| 20| 6 25| 26

000~ N W=
=]

3|2|3/3(3 2 3Rz 3 e ~o)n s lwn-

[N RN RSN S
WM = O

[N
e

26

4 4 b M

1

2

3
4

5
G
7
8
9
n

nerl S Muer2 Niner3d 7 KR i | ] .

Pucynoxk 6.12 — PoGouwnii apkyi
[IporpamMuauit Kox

Public max
Function ggg(m, n, a)
ReDim res(l To m, 1 To n)
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max = 1E-300

For I = 1 Tom
For j =1 To n
If T > j Then
res(I, j) = a(I, 3J)
If res(I, j) > max Then max = res(I, 7J)
Else
res(I, j) = "_"
End If
Next j, I
aqaq = res

End Function

3agaya 3. «JloBXKHHA CTPOKM»

YMoBa. 3a J0NOMOTrOK MOBHM IporpamyBaHHs VBA  cTBOpUTH
KOPUCTYBAJIbHUIIBKY (DYyHKIIIIO, aHanoriyny BOymoBaniii Qynkmii Excel
JUICTP(), ne BukopuctoBytoun pyskuiro VBA Len(). Pe3ynprar nepepiputu
3a JoromMoroto BOyaoBaHoi gpynkiii Excel.

[Iporpamuaunit Kox

Sub IJICTP1 ()
a = Range ("E7")
i=1
While Mid(a, i, 1) <> ("")
MsgBox CStr (Left(a, 1))
i=1+1
Wend
MsgBox "Bcero miamHa MCXOOHOM CTpOkmM=" & 1
End Sub

3amaua 4. «JIo0yTOK MaTpUIIL)»
YMoBa. B miama3zoHi KOMIpOK JaHi JOBUTBHI MaTpHIli. 3a JTOIIOMOTOIO
MOBH TmporpamyBaHHs VBA po3poOUTH aiaroput™ TMONIYKY MaTPUYHOTO

T00YTKY MOJaHUX MaTpHIlb. Pe3ynbraT mepeBipuTH 3a JOMIOMOT00 BOYI0BaHOI
¢dbynkuii Excel.
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Peauizariist po3paxyHKiB

@MYMHO)K(NQ4).X|S [PexxmM COBMECTMMOCTH] P =1 ¢
AlB/ C/D/E/F/G/H/I|J K/LIMN[O|P| Q REFSH=

1 il

2 |Ned4 B miamazoHi KOMipOK JaHi MOBITBHI MaTpPHITi.

3 3a MOMOMOT'0OK MOBH IIporpaMyBaHHA VBA po3poOHTH

g ATOPUTM IIOIIYKY MATPHUHOI'O NJOOYTKY IOJAHHX MATPHIIb.

6 PezyneTar mepeBipHTH 3a TOMOMOTOR BOYI0BaHOT QYHKITIT

;

8 MYMHOX=

9 1 2 3 4 5 68 7 8 1 2 12

10 1 2| 3| 4| 3| 4| 5/ 6] 7 11 5] 6 1 265| 166

11 2| 2| 3| 3| 4] 3| 5 6] 8 223 6 2| 271] 169 |

12 3l 2| 5| 6| 5/ 6] 7] 7] 7 3| 4] 2 3| 355 212 I

13 4] 2| 3| 4] 3] 4] 5 3] 7 4, 4] 3 4 241] 148

14 5 2] 3| 4] 3| 4] 4] 6] 7 5 3] 4 5|  258| 161

15 6| 7| 5

16 7l 8] 6 res=

17 89 6 12

18 1 265| 166

19 2| 271] 169

20 3| 355 212

21 4] 241| 148

22 5| 258 161 L

23

24 K

M 4 » M| Nuctl Ninct2 Juer3 ¥ 4] il | ]

Pucynok 6.13 — PoOounii apky

[Iporpamuaunit Kox

Public res(l1 To 5, 1 To 2)
Function MYMHOXI1 (matl, mat?2)

ml = 5
nl = 8
m2 = nl
nz2 = 2
For 7 = 1 To n2
For 1 = 1 To ml
s =0
For k = 1 To nl
u = matl (i, k) * mat2(k, 3J)
s = s + u
Next k
res(i, j) = s
Next i
Next j
MYMHOX1 = res

End Function

Cxema asnroputmy
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CEnd Function Q:unctlon(matl mat2)>

///R%GE ///
m1-5,n1-8,
F=Res n2=2

S=0

U=mat1(i,k)*mat2(k,j)
S=s+u

< Res(i,j)=s

3anaua 5. «CyMa cyM KBaJparTiB MaTpPUIb»

YMmoBa. B miama3zoHi KOMIpOK JaHi JOBUTBHI MAaTpHIll. 3a JIOIIOMOTOIO
MOBH TIporpamyBanHs VBA po3poOuTu aaropuT™ MOIIyKy CyMH CYM KBaJpaTiB
MOoJaHUX MaTpullb. Pe3ynbTaT mepeBipuTH 3a JOMOMOTOK BOYA0BaHOT (DYHKITIT
Excel.

Peanizariis po3paxyHkiB
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|

mil=

==

YPABHEHHA ANA CYMME! CYMM KESADATOE HHMEET CNEAYHILMA BMA

CYMMCYMMEE = » (z° + %)

4 B m= 3 ]
5 7 4 ]
# ) L i)

16 36 9 25
25 49 16 36

CYMMEYMMKE

Pucynox 6.14 — PoGouwnii apky1
IIporpamMHuit Kox

Public ml (1 To 10, 1 To 10)
Public mlxe (1 To 10, 1 To 10)
Public m2(1 To 10, 1 To 10)
Public m2xB (1 To 10, 1 To 10)

Function CymMa cymM kBazmpaTos (ml, m2)
For i = 1 To 2
For 3 = 1 To 2

mlxke (i, j) = ml(i, j) ~ 2
m2xB (i, J) = m2(i, j) ~ 2
s = s + mlxke(i, Jj) + m2xB (i, 7J)
Next j, 1
CyMMa CyMM KBaIpaTOB = S

End Function

[HauBiMyanbHI 3aBIaHHS MMOJAHO Y T0JATKy B.
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JOAATOK A

A.1 Aaroputm. Buau anropurmis. biok-cxemu

ANTOpUTM — 1€ TOCHIJIOBHICTh JI HaJl MOYATKOBUMH JAHUMHU Ta
OPOMDKHUMHU  pe3yJbTaTaMd HEOOXIHUX JJis  OJIepKaHHS  KIHIIEBOIO
pe3yibTarty.

ANTOpUTM TOBUHEH MaTH HACTYITHI BJIACTUBOCTI:

— JTUCKPETHICTh — MPOIIEC PIIICHHS MOJAETHCS AK MOCTIAOBHICTH KPOKIB
(etamiB) 1 BiIOyBA€ETHCS B Yacl JUCKPETHO;

— JE€TEPMIHOBAHICTh (BU3HAYEHICTh) — KOKEH KPOK MOBUHEH OYyTH YITKO
BHU3HAYEHUM 1 HE TIOBUHEH JIOMYCKATH JOBUIHHOTO TIYMauCHHS;

— pEe3yIbTATUBHICTh — AJITOPUTM IMOBHUHEH MPUBOAUTH JO PIILICHHS 3a/aul
3a CKIHYEHE YMCJIO KPOKIB;

— MAacOBICTh — QJITOPUTM pIIIEHHS 3aJ1aul pO3pOOJISIETHCS B 3aralIbHOMY
BH/JI1, TAKUM YHMHOM, 1100 BiH MIT OyTH 3aCTOCOBAaHUM JJISI LIIJIOTO KJIacy 3ajaad,
110 Pi3HATHCS JMILE MTOYaTKOBUMHU JTAHUMHU.

Po3pi3HsI0TE!

— JIIHIAHUN aITOPUTM;

— aJTOPUTM 3 PO3TATYKCHHSM (32 TIOPSAKOM PO3TaTy KCHHS);

— MUKJIIYHUN aJITOPUTM.

Anroput™M po3B’s3Ky OyIbp-sfKOi 3adadi, ska MiAmgaeThes dopmaizariii,
MOXe OyTH TIOJaHUM K KOMOIHAIlIS [IMX TPhOX BHIIEC HA3BAHUX.

Anroput™M MoKHa opMalti3yBaTH CIOBECHO, Y BUTIISAIL TpadidHOT CXEeMU
YH MPOTPAMHOTO KOy Ha OAHIHN 3 MOB MpOTrpaMyBaHHSI.

[ToGynoBa OJOK-CXEMH alITOPUTMY JIO3BOJISIE CYTTEBO CIIPOCTUTH
noJaNbIIKiK Tporiec oro dopmanizanii y ¢popmi nporpamHoro kogay. OCHOBHI
rpadiudi mpumiTUBH (OJIOKK) 3 SKUX CKJIaJaeThcs OJIOK-cxema Ta ix (opmaTtu
HaBejieH1 Ha puc. A. 1.
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Pucynok A.1 — ®opmaT OCHOBHUX OJIOKIB CXEM

PosrasineMo O11bI eTadbHO KOKHHUH 3 TUIIIB aJITOPUTMIB.

1. JlimifiHU#  aNTOPUTM  XapaKTepU3Y€EThCS  OJHOHAMPABICHUM
MOCTIJOBHUM IIEPEX0J0M Bija OJIOKY J0 OJOKY (BIJ oIeparopa 10 ormeparopa)
1O Mipi IX BUKOHAHHS.

2. PosramyxeHuil aaropuTM Mae Miclie B TOMY pa3i, KOJIM B 3aJI€KHOCTI
BiJI BAKOHAHHS Y1 HEBUKOHAHHS YMOBHM BUKOHYETBLCS OJHA UM JIpyTa Misl.

3. MHOXuHHUN BHOIp € Yy3arajJlbHCHHSIM pO3TaTy)KCHHS, KOJH B
3aJICKHOCTI BiJl 3HAUCHHS 3MIHHOI BUKOHYEThCS OJHA 3 0aratbox Jii.

4. Tluxmigyauidi  anropuT™M Tniepembadae Oararopa3oBe IMMOBTOPEHHS
porpaMHUX Jik (00YMCICHb, BBEICHHS JaHUX, BUBEJACHHS PE3YyIbTATIB, TOIIO)
IPH Pi3HUX MOYATKOBUX YMOBaX.
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JIOJATOK B

b.1 Knac Windows Forms. BizomocTi npo 06’e€kTHO-0OpicHTOBaHe
NporpaMyBaHHSs

Y Windows Forms tepMiH «}opmMa» — CHHOHIM BIKHa BEPXHBOT'O PiBHSI.
['onoBHe BikHO mporpamu — ¢popma. byb-sKi 1HIII BIKHA BEPXHBOTO PiBHA, SKI
Mae J0JaTOK — TakoX (gopmu. BikHa aianory TakoX BBa)KarThCs (opmMamu.
HesBaxkaroun Ha Ha3By, JOJATKH, 110 BUKOPUCTOBYIOTh Windows Forms, He
BUTTISAAIOTH K Gopmu. [TomibHo Tpamumiitnum Windows-gomgaTkaM mporpamu
3IMCHIOIOTH MTOBHUW KOHTPOJIb HAJT MOIISIMU y BJIACHUX BiKHAX.

[Iporpamu, uo BukopucTtoByloTh Windows Forms BHKOPHUCTOBYIOTH
kiaacu System.Windows.Forms. lle# posnin BkiItoyae Taki kiaacH, sik Form,
AKUW MOJIEIOE MOBENIHKY BIKOH abo ¢opm; Menu, sSIKUil MpeACTaBisie MEHIO;
Clipboard, sixuii nae moxiuBicTh qoaarkam Windows Forms BUKOpHUCTOBYBaTU
Oydpep oOMiHy. BiH TakoX MICTUTh YMCIICHHI KJIacH, SIKi HaJarOTh 3acolu
ynpasiiHHs, Hanpukinaa: Button, TextBox, ListView, MonthCalendar 1 1. 1. L1
KJIaCH MOXYTh OyTH BKJIIOYEHI B JOJATOK. 3 BHKOPHUCTAHHSIM TIJIBKH 1MEHI
KJIacy, ab0 3  BUKOPUCTAaHHSM  T[OBHOTO  IMEHI,  HampHUKIALI:
System.WinForms.Button.

B ocHOBI Mailke KOXHOI MpOTrpaMu, HAMUCAHOI 31 3aCTOCYBaHHSIM
Windows Forms, — moxiguuii kiaac Big System.Windows.Forms. 3pa3ok 1150ro
KJacy MpPEICTaBJIsie€ TOJOBHE BikHO mporpamu. System.Windows.Forms wmae
0e3:114 BIACTUBOCTEH 1 METOAIB, Kl MalOTh OaraTuii MporpaMHui iHTEpPEic 10
dbopm.

HNonatku, 3acHoBadi Ha Windows Forms, siki BUKOPUCTOBYIOTh KHOTIKH,
CIMCKH Ta IHII THIOH KOMIIOHEHTIB Windows, BHKOPHCTOBYIOTH KJacH
ynpaiinas System.Windows.Forms, mo 3Ha4HO cCHpoInye MNporpamMyBaHHS
1HTEepdeiicy.

OCHOBHI MOHATTS 00’ €KTHO-OPIEHTOBAHOTO TPOrpamMyBaHHs

Jlo TmosBM TMEpPCOHATBHUX KOMM'IOTEPIB  TEXHOJIOTIS  CTBOPECHHS
KOMITIOTEPHUX TporpaM Oa3yBaiacsi Ha MPOIEAYpHOMY NpOorpamMyBaHHI, B
SIKOMY OCHOBOIO Oynu (pyHKIII i mpotieaypu, To0to aii. [Iporpamict Bu3Hauas,
SK1 i1 ¥ 0oOYMCIeHHS TMOTPIOHI JJISI BUPIMICHHS IMOCTaBJICHO1 3ajadyi, MOTIM
OMMUCYBaB II1 i1 y BUTJISAAL npoueayp 1 GyHKIIH Ta 00'e1HYBaB iX B IIporpamy.
CtBopeHa B Takuil CHoci0 KOMIT'IOTEpHA IMporpama BiApI3HsUIacsS YiTKUM
JITOPUTMOM POOOTH — MOCIITOBHICTIO 1M 17151 JOCSITHEHHS TIOCTABJICHOI METH.

ALl ABH3 «[JoHHTY»
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OG'exTHO-OpieHTOBaHe mporpamyBanHs (OOII) 3apomaunocss 3 TOSBOIO
[IK B MoBax mporpamyBanHs Pascal, Ama, Smalltalk, C. V OIIIIl romnoBHO0O
BIINMPABHOIO TOYKOIO MPHU MPOEKTYBaHHI MpOrpaMu € HE MpoIeaypa, He i, a
00'exT. Takuii miaXiag € JOCUTh 3pO3YMUINM, OCKUIBKHA B peaJbHOMY CBITI HAac
OTOUYIOTh CaMe 00'€KTH, sIKI B3AEMOJIIIOTh OJIUH 3 OJTHUM.

O0'exTHn

Hazeemo 00'ekTOM MOHSTTS, aOCTpakIlito a00 Oy Ib-sIKUi TPeAMET 3 YITKO
OKPECJCHUMH MEXaMH, III0 MAE€ CEHC Y KOHTEKCTI PO3TJISHYTOI MPHUKIIAIHOI
npobnemu. Bci 00'ekt MokHa 1AeHTH(IKYBaTH, MDK 00'€éKTaMH MOXKHA
BCTAaHOBUTH BITHOIICHHS TOTOXXKHOCTI (1Ba CuaopoBux IBaHa — 11€ pi3HI JIIOIH,
ajie BOHU CTYACHTH OJIHI€I TPYIIN).

Kmacu 00'exTiB

KrnacoM Ha3uBarOTh 0OCOONMBY CTPYKTYPY, SIKa MOXKE MaTH y CBOEMY
CKJIaJ1 TIOJIsI, METOIM Ta BiacTUBOCTI. Kiac BucTymnae B SKOCT1 00'€KTHOTO TUITY
JaHUX, a O0'€eKT — 1€ KOHKPETHUH eK3eMIunsip kiacy. Hampuknan, aBa
CunmopoBux IBaHa HanexaTh OJHOMY W TOMY K Kiacy O0'€KTiB, BOHU —
ctynaeHTu rpynu. Came 3 UM MOB's3aHa iX OJHAKOBICTH (OJHAKOBUM UMD
IpYIH, OJAWH PO3KIIAJ 3aHATh 1 T. 11.).

KoxkeH KOHKpeTHHUM KJIac Ma€ CBOi OCOOJMBOCTI TOBEIIHKU 1
XapaKTEPUCTUKH, IO BUSHAYAIOTH IIEH KJiac.

d '
— 1 eomerpudHuii 00'eKT

' e (v
O0'emunii o Llmockui ~
3 BEpLIMHAMH bes Bepminn
Koo Eminc

HaiiBuimumii piBeHb — 3arajibHUil 1 HAWMNPOCTIIINHN, KOKHUM HACTyIHUUN
piBeHb Olnbl criendiyHUi 1 MeHII 3aranbHuil. Ha caMoMy ocTaHHBOMY piBHI
MO>KHA BU3HAUUTHU KOJIIp, CTHJIb 3aIIOBHEHHS, BEJIMYMHY paJilyCy KoJja 1 T. II.

SIKIIO XapakTepUCTUKA BXXE OJHOTO pa3y BHU3HAUEHA JJIsl OLIbII BUCOKOTO
PIBHS, TO BCl PiBHI, PO3TAIlIOBaHI HIKYE MAIOTh Ty K XapaKTEPUCTUKY (SKIIO
B)K€ BU3HAUYEHA OKPY>KHICTb, 3p0O3yMLII0, 1110 BEPILIUH Y HET HEMAE).

TakuM  4MHOM,  KJIACH-CIIAJKOEMI  MOXYTh  YCIaJKOBYBaTH
XapaKTePUCTUKU KJIaciB-0aThKiB.
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BnactuBocrTi

BnactuBocti — nepenik mapameTpiB 00'ekTa, K1 BU3HAYAIOTh 30BHINTHIN
BUTJISAZT 1 TOBEAIHKY 00'€KTa, BUIAUISAIOTH YHIKAJIbHI OCOOJMBOCTI KOXXHOTO
ex3eMIuisipa. o BIacTUBOCTEH BIIHOCSTBHCA: 1M'S, THUII, 3HAYEHHS, KOJIIp,
po3mip Ta iH. CTaH — CYKYIHICTh BCiX BJIACTUBOCTEH AAHOTO 00'€KTA.

Meton

Meton — ne aeska mis (omepairisi), SKy MOXHa BUKOHYBATH HaJ JaHUM
o0'ekToM. Y pe3ynbTaTi Ii€i mii 3MIHIOETBCS 00'€KT (HANPHUKIAA, MICIe
po3TamryBaHHS, Komip Ta 1H.) I[HIIMMH cloBaMH, METOJOM HA3MBAETHCS
KOMaH/a, Ky MOK€ BUKOHYBaTu 00'ekT. J[Ji1 KOKHOTro Kijiacy OO'€KTIB € CBIU
nepeik METOJMIB, SIKi MOXXHa JIO HbOIO 3acTOCyBaTh ab0 sKi BIH MOXE
BUKoHaTH. Hanmpukinaza, 00'eKT MOKHA BUAAINUTH 3 €KpaHy, IEPEMICTUTHU B 1HIIE
MICIIE.

ITomii

Koxxen o00'exT 3maTtHuii pearyBaTH Ha TI€BHI MOJli — 1€ PI3HOBHI
BJIacTUBOCTEN 00’ €kTa. [Ipy BUHUKHEHHI MO11i MPOBOAUTHCS ii 00poOKa.

[Toxii — curHamu, Mo (QOPMYIOTHCS 30BHIIIHIM CEPEIOBUILEM, Ha SKi
00'eKT MOBUHEH BiJipearyBaTH BiJMOBIIHUM YHHOM.

IToxii HacTarOTh B pe3yJbTaTi Jii KOPUCTyBada — MEPEMIIIICHHS KypCopy,
HATHUCKAHHS KHOIMOK MHIII a00 KJIABIII HA KIJIaBlaTypi, a TaKOX Yy Pe3yJbTari
pobotHu camux 00'exTiB. J[1s1 KOKHOTO 00'€KTa BU3HAYEHO O€3711Y IMOIIi, Ha SIKi
BIH MOXe pearyBaTH. J[Ji1 KOHKPETHHX EK3eMIUIIPIB 00'€eKTa MOXYTh OyTH
BU3HAUCHI OOPOOHUKH SIKMXOCh 13 IUX MOJIM, SKI ¥ BU3HAYAIOTH PEAKIIIO
JAHOTO eK3eMILIsIpa 00'eKTa.

OO0'ekT MOXKHa BU3HAYUTU SIK CYKYIHICTh BJIACTUBOCTEH 1 METOJIB, a
TaKOX MO/11¥, Ha SIK1 BIH MOKE pearyBaTH.

30BHINIHE YMPaBIiHHS 00'€KTOM 3I1HCHIOETHCS depe3 OOpOOHHK IMOIiN.
[{i 06poOHUKH 3BEpPTAIOTHCS 10 METO/IIB Ta BIACTUBOCTEH 00'€KTa.
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b.2 3arajbHi BJ1aCTHBOCTI /151 OCHOBHUX €JIEMEHTIB YIIPABJIiHHSA

Tabmus b.1 — Enementn ynpapninus VB

Tun 06’exra [Ipu3HaueHHs ITpedike
Label Hamwmc Ibl
TextBox TekcToBe nomne txt
CommandButton Knonka cmd
CheckBox [Mpanoperp chk
OptionButton [Mepemukau opt
Frame Pamka fra
ListBox Criucoxk Ist
ComboBox [Tose 3i criuckom cho
PictureBox I'padiunuii Pppeiim pic
Form ®opma frm

Tabnuus b.2 — 3aranbHi BIaCTHUBOCTI €JIEMEHTIB ynpasiiHHs VB

BrnactuBocri OnucanHs
BackColor | 3amae donoBwmii komip 06’exra. Komip MokHa 3a1aTH, BUOpABIIK HOTo 3 MaiTPU
KOJbOpiB a00 BKa3aBIIU MPUB'S3KY A0 IMOTOYHOI KOJIPHOI CXeMi OIepauiiHoi
CHCTEMU
Backstyle | Ympasnsie BimoOpakeHHsiM (oHY 00nacTi BuBeneHHs TeKCTy. OOJacTb BHUBOAY
TekcTy Moxe OyTu 3adapboBana (Opaque) abo 6ytu npo3oporo (Transparent).
Font HIpudr, sikuil BUKOPUCTOBYETHCS /ISl B1IOOPa)KEHHsI TEKCTY Ha 00’ €KTI
Text Hanuc, 1110 po3mintyeTsbest Ha 00'€KTi
Name Bkasye iM’s1, sike BUKOPUCTOBYEThCS ISl 11eHTUdIKaIliT 00’ €KTa B Mporpami
Left Bijicransb Bij J1iBOi MeX1 00'ekTa 10 J11BOT rpaHuIll popmMu
Top Bincranp BijJi BepXHbOi MeXi 00'€KTa 10 BEpXHbOT Mexi (hopmu
Height Bucora komrnoHeHTa
Width [lluprHa KOMITOHEHTA
Visible Jlo3BOJIslE IPUXOBATH KOMITOHEHT (3HaueHHs BiacTuBOCTI — False) abo 3pobutu
HOro BUIUMUM (3HAYCHHS BIACTHBOCTI — TrUE)
Enabled J103BOJIsSIE aKTUBYBATH 00’ €KT
1. Button

OG'ext ynpasinns Button(knomnka): 2 Butten
3a 10IOMOTroK0 KJIIKaHHS MHILEI0 Ha KHOIMII MOKHA 3a/laTd BUKOHAHHS
AKOi-HEOy b Mii.

2. CheckBox

O06'ext ympasmiaas CheckBox :

Jlns BBeeHHA B GOpMYy JaHUX, SIKI MOXYTh MaTH TUIbKH OJHE 3 JIBOX
JONMYCTUMHUX 3HA4Y€Hb, NPU3HAYEHI €JIEMEHTU YIOPaABIIHHS HA3UBAIOTHCS
MPANoOpPISIMH.

CheckBox
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[Tpanopiti, Hampukiaa, AO3BOJISAIOTH KOPUCTYBAdy JaTH BIJANOBIAb Ha
MOCTaBJICHE MUTaHHA. Y pa3l MO3UTHUBHOI BIAMOBIAI KOPUCTYBAau BCTAHOBIIIOE

.o . "
IIpamnopcCiib, 1 B1H Ha6YBa€ BUIIIAA KBaJlpaTta, B SIKOMY PO3MIIICHA I'aJI0OYKa: v .
Tabmuus b.3 — BrnactuBocti enemenra ynpasiinaga CheckBox
BrnactuBocri Onucanus
Name Caption TekcT, sKui 3HaXOAUTHCSI PABOPYY BiJT TPATIOPILIS
Checked CraH nepeMuKaya: mpamopeib BCTAHOBIIECHO (Y €IEMEHTI € «TaJ04Kay)
Unchecked [Ipanopenb CKUHYTHIA (HEMa «TaJIOYKH»)
3. Panel
. £ Panel
OO0'ext ynpasmiaas Panel(manens): L]

Enement ynpasminas Panel siBisie coOoro naHenb 1 BUKOPUCTOBYETHCA B
dbopmax B OCHOBHOMY HJisi 00'€JHAHHS €JIEMEHTIB B TPyIH, HANPUKIAM, IJIS
po3minieHHss y ¢dopMi JaBOX 1 Oulbllie rpyn nepeMukadiB. EnemeHT, 110
pO3TallOBY€ThCSI Ha €leMeHTI ympaBiiHHS Panel, aBromaTtuyHo cTae ioro
€JIEMEHTOM.

Tabnuus b.4 — BiaactuBocTi enemenTa ynpasminas Panel

Bnactusocri Onucanasg

AutoScroll Kepye nosiBIeHHSIM CMYT IPOKPYTKH

4. Label

O0'exT ynpasminas Label:

Kommonent Label mpusnadeHmid 11si BUBEACHHS TEKCTYy Ha IOBEPXHIO
dbopmu. BracTiBOCTI KOMIIOHEHTA BU3HAYAIOTH BHUJI 1 PO3TAlllyBaHHS TEKCTY Ha
OBEpXHi GOpMH.

A Label

Tabmung b.5 — BnactuBocti enemenTa yrpasiainas Label

Biactusocrti Onucanas
Caption BinoOpaxyBaHuil TeKCT
AutoSize O3Haka Toro, 10 PO3MIp MOJIST BU3HAYAETHCS MOTO BMICTOM

O3Haka TOT'O, IO CJI0BA, K1 HE BMiI_I_[y}OTLCH Y NOTOYHOMY PAJAKY, aBTOMATUIHO

Wordwra N
p HepeHOCSITI)CSI Ha HaCTyrIHI/II/I pSI)IOK

5. O0'ext ynpasiinas ComboBox:
Cmuckn tummy ComboBox Ha3WBaroTh MOJISAMH, IO PO3KPHUBAIOTHCS ab0
noJIsIMU 31 cuckamu. st BUOOPY 3HAYEHHS 13 CIUCKY CIOYaTKy HEOOX1JTHO

CIIUCOK BIJIKPUTH, HATUCHYBIIU KHOMKY 31 CTPUIKOIO, PO3TAIIOBAHY 3 MPABOTO

u] -0

OOKy MOJIsI BBOJY:
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ComboBox noennye ¢ynkiii cnucky ListBox 1 mons BBenenus TextBox.
Bukopucranas cnuckiB ComboBox m03Bossie mpencTaBiasTd OUIBIINN 0OCsT
1H(opMarlii, 3201aHKYI0UH MIPU LIBOMY MicIie y hopMi.

[Momii.

JJist oISt 31 CHUCKOM BaXKJIMBY POJIb BIAICPAOTh MOALT SIK TOJIsI BBEACHHS,
Tak 1 cnucky. OcHoBHI 3 HuX — Click, sgka BUKOPUCTOBYEThCS i BUOOPY
eJIeMeHTa cIUCKy, Ta Change — 3MiHa 3anucy B IOJII BBEJCHHS TEKCTY.

Tabmung 5.6 — BinactuBocti enemenTa ynpasmiaas ComboBox

Baactusocrti Onucanasg
Caption BinoOpaxxyBaHuil TEKCT
List EneMenTH cucky — MacuB pSJIKiB

ListCount | KiibKiCTh €JI€MEHTIB CITUCKY

Homep enementa, BUOPaHOTO y CHOHCKY. SIKIIO JKOJICH 3 €IEMEHTIB CIICKY He OyB
Index oOpaHuii, TO 3HAYEHHS BJIACTUBOCTI JopiBHIOE —1. Hymeparmis enemMeHTiB
HOYHMHAETHCS 3 HYJIS

Crunb (Bu) criucky. SIKiio 3HaveHHs BiaactuBocti pisae DropdownCombo (0), o
JaH1 B TIOJI pearyBaHHsI MOKHA BBECTH 3 KJlaBiaTypu abo0 BUOpATH 31 cruckKy (11oo
OTPUMATH JIOCTYII JI0 CIIUCKY, HOTO Tpebda PO3KPUTH). SKIIO 3HAYCHHS BIIACTUBOCTI
Style piBue Simple-Combo (1), To 7aHi MOKHA BBECTH B I0JII peAaryBaHHs 3 KJiaBiaTypu
abo BHOpaTH 31 CHHCKY, MPUYOMY CIIHCOK JOCTYITHHHA 3aBXIU. SIKIO 3HAYCHHS
BiactuBocTi piBHe DropdownList (2), To naHi B moJii pefaryBaHHs MO>KHA BBECTH
JIMIIIE NUIIXOM BHOOpPY 31 CIIHCKY

Bwmict mons pemaryBaHHs (ZaHi, BBEICHHI KOPHCTYBaue€M 3 KiaBlaTypu abo

Text .
BUJIUJICHI 31 CITHUCKY)
Sorted O3Haka HEOOXIZHOCTI aBTOMATHYHOIO cquyBaHHﬂ CIIUCKY TMICHs JOJIaBaHHS
YeproBoro eleMeHTa (3HaueHHs BIACTUBOCTI — TrUe)
Locked bnokyBanns cnucky. BusHauae 3a0opoHy BUOOpY eleMeHTa 31 CIHMCKY (psIOK
BBEJICHHS TaKOK OJIOKY€ETHCA)
6. Timer

OO6'ext ynpasninas Timer: Tamies

BukopucTtanHs TaiiMepa € rapHUM CIIOCOOOM YIPaBIIHHS MPOTpaMoro. 3a
JIOTIOMOTOF0 TaiiMepa MOXKHa 3aIlyCKaTh a0o0 3aBepITyBaTH MPOIECH JOIATKH B
neBHI MOMeHTH 4acy. [1inx gac mpoekTyBaHHS TaiiMep po3MINTyeThCs Ha Gopmi,
1] 9aC BUKOHAHHS MPOTpaMu MOro Ha GopMi HE BUIHO.

Tatimep Mae equny nomito — Timer, sika BUKIIMKAETHCS IMICHS 3aKIHUCHHS
BCTAHOBJIEHOTO THMYACOBOTO IHTEPBAIY.

Tabauis b.7 — BaactuBocTi eJeMeHTa ynpaBiiHHS Timer

BrnacTtuBocri OnucanHs
Name Im's KOMIIOHEHTY. BukopucroByerbcsi 111 IOCTYIy 0 KOMIIOHEHTa Ta MOro
BJIACTHBOCTEN
Interval Iepion renepanii moxii Timer. 3agaeThcst B MiTICEKYHIaX
Enabled Jo3Bin regepaui'i (3Ha‘Ie.HH$.I BiactuBocTi — True) abo OoKyBaHHS (3HAYEHHS
BiactuBocti — False) moxii Timer
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7. ProgressBar

O6'exT ynpaBiinns ProgressBar: ™ Progressbar

BinobpaxkenHs npoiiecy BUKOHaHHS omneparliid. Y Windows 1meit enemMeHT
BiloOpaxae mepedir mporecy KOIMIOBaHHS, NMEpPEeMIMICHHS, 3aBaHTAXXEHHS W
T. TI.

Tabmuns b.8 — BnactuBocti ennemenTa ynpasiinas ProgressBar

BrnactuBocri OnucaHHs
Min Huxus mexa
Max BepxHsa Mexa
Value ITorouHe 3HaUCHH
OpieHTallis €JIeMEHTIB:
Orientation | — Beprukanbna (ccOrientationVertical)

— I'opusonTanbha (ccOrientationHorizontal)

Croci6 BimoOpaxeHHs MpolLecy:
Scrolling — besnepepsuuii (ccScrollingSmooth)
— Cermentapnuii (ccScrollingStandard)

8. TrackBar

O6'ex ynpasinms TrackBar: =~ /2o

3a pgomomororo TrackBar Mo)xHa 3amaBath 3HAYEHHS 3MIHHAX 3
Jiara3oHy 3HAYCHb.

Tabnuus b.9 — BnactuBocTi enementa ynpasmiaas TrackBar

BnactuBocrti OnwucanHs
Min MinimasibHe 3HaYeHHS U1 OITyHKA, KOJIHM BiH 3HAXOAWTHCS Ha JIIBOMY Kparo
Max MakcumanbHe 3HaueHHs /Tl OIryHKa, KOJIW BIH 3HAXOJUTHCS Ha ITPAaBOMY KParo
Value ITorouHe noso>keHHs OIryHKa
SmallChange | Maa 3mina. 3pyiieHns 6iryHka Ha ofHy no3wuiito. Kpok Girynka
LargeChange | Benwuka 3MiHa. 3pymieHHsI OiryHKa IpH MOJIBIHHOMY HaTHCKaHHI HA HbOMY

9. TextBox

O6'ext ynpasninms TextBox; = TetBox
Kommnonent TextBox siBisie co0010 moJie BBEACHHA-peIaryBaHHs TEKCTY.
IMonii.
IIpu BUKOpHCTaHHI TEKCTOBOIO MOJISI BUKJIUKAE 1HTEPEC JICKUIbKA MOIH.
Hacamnepen, momiss Change, ska BUKJIMKAE€ThCS TIPU 3MIiHI 3MICTY
TEKCTOBOTO TOJIsA, 11 MOJIisl BIIOYBAE€ThCS KOXKEH pa3 MpH BBEACHHI, 3HUIIICHHI
a00 3MiH1 cuMBoOJTy. Hanpukmas, mpu BBEACHHI B TEKCTOBE IOJIE CJIOBA «TaKy,

noxaiss Change Bi1OyBa€eThCs TP pa3d — IO OJHOMY pasy I KOXKHOI JIITEPH.
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Jlns aHamizy BBEAEHOTO B IMOJIe€ TEKCTY HaMKpale BCbOTO MiAXOJIUTH IOIS
LostFocus. 15 mosiss BUKIUKAETHCS TICIS TOTO, SIK TEKCTOBE TMOJIE 3pOOUTHCS
HEeaKTUBHUM (TIicia mepenadi ¢okyca IHIIOMY €JIeMEHTY, KOJIH KOPHUCTyBau
3aKIHUYMUTH BBeJeHHs ). OHaK, SKIIO 1€ MOJIe € €IMHUM €JICMEHTOM YIIPaBIIIHHS
B (popmi, TO BOHO HE MOKE BTPaTUTU (POKYC.

st Toro, 1mo0 BUAAIUTH a0O0 1HINIANI3yBaTH BMICT TEKCTOBOTO BIKHA,
BUKOpUCTOBYeThCs mofisi  GotFocus. Bona BHKIMKaeTbes TOMI, KOJIH
KOPHUCTYBa4 «BXOJUTH» B TEKCTOBE BIKHO.

Tabmuis b.10 — BnactuBocTi eneMenTa ynpapminaa TextBox

Biactusocri Onucanasg

Text Texcr, 110 3HaXOJUTHCS B TIOJ1 pelaryBaHHs

BukopucroByeTbecss s OOMEXKEHHST MOXKIMBOCTI 3MIHMTH TEKCT B IO
Locked penaryBaHHs. SIKiIo 3Ha4YeHHS BIacTHBOCTI piBHe False, To Tekcr B Mol
penaryBaHHs 3MIHUTH HE MOXKHA

MultiLine | PoOuTh MOXIMBHM 0araTopsiIKOBE BiJIOOPaKEHHS TEKCTY

VYnpasisie BiqoOpaXeHHIM CMYT TPOKPYTKH:

Vertical — Tinbku cMyra BepTUKAIBLHOT IPOKPYTKH;
ScrollBars | Horizontal — Tisibku cMyra ropu30HTalIbBHOTO IPOKPYTKH;
Both — BepTHKanbHa i TOPU30HTAIbHA CMYTH POKPYTKH;
None — 6e3 cMyr IpOKpPYTKHU

10. ListBox

OO0'ext ynpasmiaHs ListBox : =l ListBox
Kommonent ListBox siBisie coboro cmucok, B SIKOMy MOXHa BUOpaTH
NOTP1IOHUM €TEMEHT.

IMomii.

OcnoBHa momis cnucky — Click. Ilg momisi BHKIHMKAETHCS, SKIIO
KOPHUCTYBa4 3a JIOTIOMOT'0I0 MUIIIKM a00 KJIABIII YIIPaBIIIHHS BUOEPE €JIEMEHT 31
CITUCKY.

Metoau.

BikHO cricky — 11e TepInii 3 €JI€MEHTIB YIPaBIiHHS, 1S IKOTO BaXKIIUBY
pOJIb BIMITParOTh METOIH. METOMM CIUCKY HEOOX1HI I 0OpOOKH €IEMEHTIB
CIUCKY — JoJaBaHHsA a0o BumajeHHsA. /[ nomaBaHHS HOBHUX €JIEMEHTIB
BukopuctoByetbcsa Metoq AddItem: ListBox.AddItem Enement [Innekc].

Jiss  BHIaneHHS eJIeMEHTa 31 CIHCKY BHKOPHUCTOBYETBCS METOJ
Removeltem, skoMmy, sk mnapamerp IepelaeThCcs IHACKC EJIEMEHTY, SKUN
BUIANIAETHCS. [HeKcalia eeMeHTIB mounHaeThes 3 Hyist (0):

ListBox.Removeltem - IHIOEKC eJIeMeHTa

JI71s1 BUJIalieHHs yCiX €JIeMEHTIB BUKOPUCTOBYeThCs MeTo Clear:
ListBox.Clear
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Ta6mung b.11 — BractuBocTi eneMenTa ynpapiinasa ListBox

Bitactusocri

Onucauas

ForeColor

Koip, 1110 BUKOPUCTOBYETHCS IS BiIOOPAKEHHS €JICMEHTIB CITUCKY

List

EnemenTH ciucky — MacuB psJIKiB

ListCount

KibKiCTh €1EMEHTIB CIIHCKY

Sorted

O3Haka HEOOXIMHOCTI aBTOMATHYHOTO COPTYBaHHS  CIIUCKY  ITICIIS
JI0JIaBaHHS YePrOBOT0O EJIEMEHTA

Listindex

Homep BuOpaHoro enemMeHTy CHUCKY (Hymepallis eJEeMEHTIB CIHCKY
MMOYMHAETHCS 3 HYJISA)

MultiSelect

Jlo3Bossie 3pOOMTH MOXJIMBUM MHOXHHHUKM BHOIp 31 CIHCKy. SIKIIo
3HavyeHHs 11iei BaactuBocti — None (0), To BuOpaTH KijibKa €JIEMEHTIB 3i
cnucky He MokHa. [Ipu 3HaueHHi, piBHOMY Simple (1), KOXKeH eleMeHT, Ha
SKUU KIIKHYTU, crae obpanuMm. CkacyBaHHST BHUOOpPY BHPOOISETHCS 3a
JIOTIOMOTOI0 TIOBTOPHOTO KJIiKaHHA MHUIIl a00 3a JOMOMOTrol0 KJaBilii-
npo6in. Skmio 3HadeHHs BiaactuBocTi piBHe Extended (2), To MHOXHMHHMIA
BHOIp 3MIIMCHIOETHCS 3a JOMOMOIOr MuIn i knasimi <Shift> abo <Ctrl>
(KJanaHHsT KHOTKOIO MHINI Ha €JEMEHTI CIUCKY, YTPUMYIOUH KIaBilIy
<Shift> mo3nauae eneMeHT sK OOpaHUil, MOBTOPHE KIAI[aHHS CKACOBYE
BUOIp)

Style

Crtunb (Bua) crimcky. SIKImo 3HaveHHs BaacTHUBOCTI mopiBHioe CheckBox
(1), To mepen KOXKHUM €JIEMEHTOM CIHCKY BiTOOPaKa€ThCS KOMIIOHEHT
Checkbox. TIlpu upoMy mis BHOOPY €IEMEHTY i3 CIHCKY MOTPiOHO
BCTAHOBUTH BIMOBIAHUN mpanopenb. [Ipu 3HaueHH1 BIaCTUBOCTI, pIBHOMY
Standard (0), criucok Mae cTaHIapTHUN BUTIIA

11. PictureBox

O0'ext ynpasminas PictureBox: & PictureBox |

Kommnonent PictureBox 3a0e3neuye BioOpakeHHs rpadiku. 300paxeHHs
MOXHa 3aBaHTaXUTH 3 (ailny abo chopmyBatu 3 TrpapiyHUX HPHUMITUBIB
(HamaJIroBaTH) MiJl Yac poOOTH MPOTPAMH.

Tabmung b.12 — BractuBocTi enemenTta ynpaiinHs PictureBox

BnacTtuBocri OnuncanHs
Picture 3o06paxenHs (00'ext BitMap), sike BioOpa)xaeThCsl y MOJ1I KOMIIOHEHTA.
3aBaHTAKUTU KapTHUHKY MO>KHA MiJ] yac po3poOku opmu abo 3 daiimy mif yac
pob6oTu nporpamu (pyHkiist LoadPicture)

AutoSize Brnactusicts no3Bosnse (True) abo 3a0oponsie (False) aBromaTruny 3MiHYy po3Mmipy
KOMIOHEHTH (00J1aCTi BUBEJCHHS LTIOCTpallii) BiAMOBIAHO 10 PO3MIpY KapTUHKH,
3aBaHTAXKEHO! B KOMIIOHEHT

BorderStyle | Ctuip Mexi komnoHeHTa. SIkio 3Ha4ueHHs BiactuBocTi — FixedSingle (1), To mexa
cranaptHa (ToHka JiHis), skio — None (0), To Mexa He Bi1oOpakaeThest

ForeColor | pudt, skum MeToxa Print BHBOAUTH TEKCT.

Jlst metomy Print 3amae KoJtip CUMBOJIIB, A1 METOIB KpecleHHs rpadidHuX
NPUMITHBIB (00'€KTIB) — KOJIIp JiHIH

FillColor Bcranosiroe kouip 3adapOoByBaHHs BHYTPIIIHIX 001acTeil rpadiyHUX IPUMITHBIB

(00'exTiB), BUKpECIIOE B TOJI1 (HA MOBEPXH1) KOMIIOHEHTA
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3akinyeHHas Tadauii b.12

DrawStyle

Bun xouTypy rpadiuHux 00'eKTiB, BUKPECIIIOE B IO KOMIIOHEHTA BiIOBITHUMH
metomamu: Solid (0) — cymineHa minist; Dash (1) — myaktupHa minist; Dot (2) —
niHis 3 Touok; Dash — Dot (3) — sinis Buay "touka -tupe "; Dash — Dot — Dot (4) -
JIHIS BULy «THPE — Kpalka — Kparnkay; Transparent (5) — «mposopay niHis

DrawWidth

TopmmHa JiHIN 1715 TpadigHuX 00'€KTI

Sorted

O3naka HEOOXITHOCTI AaBTOMATUYHOTO COPTYBaHHS CIIMCKY IIICHS JIOJaBaHHS
4eproBoro eJIeMeHTa

Listindex

Homep BUOpaHOTO €lIeMEHTY CIUCKY (HyMeparlis eIEMEHTIB CITUCKY MOYMHAETHCS 3
HYJIA)

MultiSelect

Jlo3BoJIsi€ 3pOOUTH MOXKITMBUM MHOKMHHUK BUOIp 31 CIHCKY. SIKII0 3HAYCHHS i€l
BaactuBocti — None (0), To BuOpaTH KijbKa €JIEMEHTIB 31 CIIMCKY He MOxHa. [Ipu
3Ha4eHHi, piBHOMY Simple (1), KoXeH eneMeHT, Ha AKUW KIIIKHYJIH, CTa€ 0OpaHHUM.
CkacyBaHHs BHOOpY BUPOOJSETHCS 32 JOINOMOTOK MOBTOPHOTO KITIKAHHS MHIII
a00 3a JIOMOMOTOI0 KJIaBimii mpoois. Skimo 3HaueHHs BiacTUBOCTI piBHe Extended
(2), TO MHOKMHHUY BUOIp 3A1MCHIOETHCS 32 JIOMOMOTo0 MUl ¥ knasimn <Shift>
abo <Ctr]> (knamaHHs KHOIKOIO MHUII HA €JIEMEHTI CIIUCKY, yTPUMYIOUH KJIaBilry
<Shift> no3nauae eneMeHT sk 00paHHii, MOBTOPHE KJIAllaHHS CKACOBYE BUOID)

Style

Cruns (Bun) cniucky. SIkmo 3HadeHHs BiaactuBocTi piBHe CheckBox (1), To mepen
KOXXHUM €JIEMEHTOM CIHCKY BigoOpaxkaeThcsi komrnoHeHT Checkbox. ITpu mpomy
Ui BUOOPY €JIEMEHTY 13 CIUCKY MOTPIOHO BCTAHOBUTH BiJIOBITHHIA MPAIopers.
I1pu 3HaueHHi BnacTuBOCTI, piBHIM Standard (0), ciucok Mae cTaHAAPTHUI BUTIISA

12. DataGridView

OG'ext ynpasninms DataGridView:; o Dascrdven

DataGridView Hamae moTy>XHHUM 1 THYYKUN CIIOCIO BIOOpa)KEHHS JaHUX
B Ta0nuuHoMy opmari. DataGridView Mo)Ha BUKOPUCTOBYBATH AJISI TIOJTAHHS
B PEXKHMMI TUIBKM YUTAHHS HEBEIHMKUX O0'€KTIB JaHHUX; MOKHA PO3LIUPUTH IIEH
€JIEMEHT JJIsl IPEACTABICHHS BETUKUX OOCSTIB JaHUX B PEKUMI peJaryBaHHsI.

Tabauis b.13 — BnactuBocTi enemenTa ynpabiinis PictureBox

UneH, BIaCTUBICTh, METOA OnucanHs
DataGridView.Item (MunCron6bua, UenCtpoku) | Hamae iHmekcatop mjis  OTpUMaHHA — abo
3nayenue = Str(dataGridView1(Cron®, 3aJJaHHA KJIITUHKH, PO3TAIlIOBAHOI HA MEpPEeTHHI
Ctp).Value) ' monyunTs 3HaYeHHE TUEHKU IS croBnusg (MuaCron6ua) i psaku (MaaCrpokn)
syeiiku B ctosnbue Ctono, crpoke Ctp 3 3aJJaHMMH 1HJIEKCaMu

sHauenne = Str(dataGridView1("UmsaCr ",
Crp).Value) ' noay4uTs 3HaUeHUE TUYSHKH IS
syeiiku B ctonoue "UmsaCr", crpoke Ctp

DataGridView1.Rows.Add() Jlonae HOBUIA PSIIOK B KOJEKITIIO
DataGridView1.RowCount = gucio cTpok [ToBepraec abo 3amae KUIBKICTh PSIKIB, IO
BioOpakaroThest B 00'ekTi DataGridView
DataGridViewl.ColumnCount = [ToBeprae abo 3aga€ dYMCIO CTOBIIIB, SKi
YHCJIO CTOJOLIOB BifjoOpaxarTbes B 00'ekti DataGridView

DataGridView1.ColumnHeadersVisible = True [ToBepTae abo 3amae 3Ha4YCHHS, SIKE BKA3ye, 4d

(False) BiJJOOPaXa€THCS PATOK 3ar0JIOBKIB CTOBIIIIIB
DataGridViewl.RowHeadersVisible = True [ToBepTae abo 3amae 3Ha4YCHHS, SIKE BKa3ye, 4u
(False) BiJOOpaXKa€TbCS  CTOBIMEIb, IO  MICTHTh

3aroJIOBKU PSIIKIB
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JIOJATOK B

[nuBinyanbHi 3aBaaHHs 3aAa4l «ABToMatHu3alis oouncieHs B MS Excel»

1. B nmiana3oni komipok B2:D4 nana noBiibHa MaTpulis. 3a JOMOMOTOK MOBH
nporpamyBanHg VBA po3poOuTte anropuT™M OOYHCICHHS BH3HAYHHUKA
nojgaHoi wmatpuil. Ocepefok, M0 MICTUTUME BIJNOBI/Ib, MPOTPAMHO
(GATUTH» KOBTUM KOJHOpOM. Pe3ynmpTaT mepeBipuTH 3a JOTIOMOTOIO
BOynoBaHoi pynkiii Excel.

2. B nmianmazoni komipok B2:D6 nana moBiibHa Matpuiis. 3a I0MIOMOTOK0 MOBH
nporpamyBanHs  VBA  po3poOutu  anroputM — obOuucieHHa i
TpaHcnoHoBaHOi MaTpuili. OcepesioK, 0 MICTUTUME BiIMOB1 /b, POTPAMHO
«3aJUTH» CIPUM KOJbOPOM Ta po3rpaputu. Pe3ynbrar nepeBipuTu 3a
nonomororw BOyaoBanoi ¢yHkii Excel.

3. B nmiamazoni komipok B2:D6, B10:D14 pani noBuibHI MaTpuii. 3a
JOTIOMOTOK0 MOBHM TporpamyBaHHs VBA po3poOuTH aNroput™ MOLIYKY
MOEJIEMEHTHOTO T00YTKY MOJaHUX MaTPHILb.

4, B mana3zoni komipok B2:D6, B10:E12 mani noBiuibHI MaTpulil. 3a
JIOTIOMOTOI0 MOBHM TIporpamyBaHHs VBA po3poOuTH anropuTM MOIIYKY
MaTpUYHOrO JOOYTKY TMOJaHUX MAaTpullb. Pe3ynmpTaT mepeBipuTH 3a
nonomMororw BOyaoBanoi ¢yHkii Excel.

5. 3a momomMororw MoBH mporpamyBaHHs VBA CTBOpUTH KOPUCTYBATBHUIIEKY
¢ynkuito, ananoriyny BOymoaniii ¢ynkuii Excel OKPVYIJI(), He
BUKOPUCTOBYIOUM cTaHmaptHi QyHkiii VBA. PesynaptaT mepeBiputu 3a
nomomororo BOymoBanoi pynkiii Excel.

6. 3a momomMororw MoBH mporpamyBaHHS VBA cTBOpUTH KOPUCTYBaTBHUIIBKY
¢ynkmiro, anamoriuny BOymoBaHi ¢yHkmii  Excel JJICTP(), =He
BukopuctoBytoun Qyskuiro VBA Len(). Pesynbrar mnepeBiputu 3a
nornomororo BOynoBanoi pynkiii Excel.

7. 3a J101moMororw MoBH IporpamyBaHHS VBA CTBOpHTH KOPUCTYBaIbHUIIBKY
¢ynkuito, ananoriuny BOynoBani (ynkmii Excel CXITPOBEJIBI(), ne
BUKOPUCTOBYIOUM cTaHmapTHy (yHkiiio VBA. Pesynprar mepeBiputu 3a
nonomMoror BOyaoBanoi (yHkIii Excel.

8. 3a momomororw MoBH mporpamyBaHHS VBA CTBOpHUTH KOPUCTYBaTBHUIIBKY
¢ynkmiro, anajoriuny BOymoBaHiit pynkiii Excel COBIIAJI(). IlepeBipky
Oprafi3yBaTH IIOCUMBOJIbHO. Pe3ynbTrar mepeBipuTd 3a JIONOMOTOIO
BOynoBaHoi pyHkIii Excel.

9. 3a momomMororw MoBH mporpamyBaHHid VBA cTBOpUTH KOPUCTYBaIbHUIBKY
dbyukIito, anajgoriuny BOymoBaHi ¢yHkii Excel ®AKTP(). Pesynbrar
MEepEBIPUTH 3a J1I0NIOMOroro BOy1oBaHoi GpyHkiii Excel.

10. 3a momomororo MOBHU mporpamyBaHHs VBA cTBOpUTH KOPHUCTYBAIBHHUIIBKY
byHKII0 (111 2 TOBUIBHUX YUCEN), aHAOT14Hy BOy0oBaHiil pynkiii Excel
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11.

12.

13.

14,

15.

16.

17,

18.

19.

20.

HOJI(). Pe3ynbTaT nepeBipuTH 3a 1omomMororw BOyaoBaHoi Gpynkiii Excel.
3a 10moMororw MoBH mporpamyBaHHs VBA CTBOPUTH KOPUCTYBAIbHUIIBKY
dbyHKII0 (11 2 TOBUIBHUX YHCeN), aHaoriyHy BOyoBaHiil pynkiii Excel
HOK(). Pe3ynbrar nepeBiputu 3a g0mnomMororw BoyaoBanoi ¢pyukiii Excel.
3a 10mOMOTror0 MOBH MporpamyBaHHs VBA CTBOPUTH KOPHUCTYBAJILHUIIBKY
(GyHKIIIO, SIKa T03BOJISIE€ IEPEBIPUTH, UM € IPOCTUM 3aJJaHE YHUCIIO.

B nianazoni koMipok B2:D6 nano qoBiibHMI MacuB. 3a TOIMTOMOTI'OK0 MOBH
nporpamyBaHHs VBA CTBOpUTH KOPUCTYBAJIBHUIIBKY (DYHKITITO,
ananoriyny BoynoBaniii pyskiii Excel CYMMKB(), mist moiryky cymu
KBaJpaTiB MacuBy. Pe3ynbTaT mepeBiputu 3a qonoMororo ¢Gyukmiin Excel.

B nmiamazoni komipok B2:D6, B10:D14 nani noBuibHI MacuBU. 3a
JIOIIOMOTOK0 MOBHU IIporpaMmyBaHHs VBA CTBOpUTH KOPHUCTYBaJbHULBKY
¢dyHkuito, aHanoriuny BOynoBaniii ¢pynkuii Excel CYMMPA3HKB(), s
NOIIYKY CYMHU PI3HUIb KBAJIpaTiB MOJAaHUX MacuBiB. Pe3ynbraTr nepeBiputu
3a jonomororo (yHkiii Excel.

B ngianmazoni komipok B2:D6, B10:D14 nani goBUIbHI MacuBU. 3a
JIOIIOMOTOK0 MOBHU IIporpaMmyBaHHs VBA CTBOpUTH KOPUCTYBaJbHUIBKY
dbynkiiro, ananoriuny BOygoBaHiit ¢ynkuii Excel CYMMKBPA3H(), s
MOIIYKY CYMHU KBaJIpaTiB PI3HUIIb TOJJAHUX MAacHUBIB. Pe3ynbTaT nepeBiputu
3a moroMororo pynkmiit Excel.

B ngiamazoni komipok B2:D6, B10:D14 nani goBUIbHI MacuBU. 3a
JOTIOMOTOF0 MOBH TIporpaMyBaHHs VBA CTBOpUTH KOPHUCTYBAIBHHIIBKY
¢byHKuito, aHanoriyny Boynoaniil ¢pynkuii Excel CYMMCYMMKB(), s
MONIYKY CYMHU CyM KBaJpaTiB MOJaHUX MacuBiB. Pe3ynbrar mepeBiputu 3a
nonomororo ¢yHnkiiit Excel.

B nmiamazoni komipok B2:D6, B10:D14 nmani noBuTbHI MacwBU. 3a
JIOIIOMOTOK0 MOBH TIporpaMmyBaHHs VBA CTBOpUTH KOPHUCTYBaJbHULBKY
¢dbyHkuito, aHanoriuny BOyaoBaHiit gyskuii Excel CYMMIIPOU3B(), nis
NOIIYKY CyMH JOOYTKIB MOJAaHMX MacuBiB. Pe3ynpTaT mnepeBipuTH 3a
nonomoroto ¢yHkiiit Excel.

B nianazoni komipok B2:D6 naHo noBUTbHHIT MacuB. 3a JOMOMOTOK MOBU
nporpamyBanHs VBA  cTBOpUTH  KOPHUCTYBJIBHHUIBKY  (DYHKIIIIO,
aHanoriyny BOymoBadiii  ¢Qyskmii Excel MAKC(), ans mnomyky
MaKCHUMaJIbHOTO €JIEMEHTY MacHuBy. Pe3ynbTar mepeBipuTH 3a JOTOMOTOI0
dbynkmi Excel.

B nianazoni komipok B2:D6 naHo noBUTbHHIT MacuB. 3a JOMOMOTOK MOBU
nporpamyBaHHd VBA  cTBOpUTH  KOPHUCTYB&JIBHHUIBKY  (YHKIIIIO,
aHajoriuny BoynoBaHii ¢pynkiii Excel MUH(), ns nmouryky MiHIMaJIbHOTO
eJIeMEHTY MacuBy. Pe3ynbrat nepeBiputH 3a qonomororw ¢yukiiii Excel.

B miamazoni komipok B2:D6 nano noBuibHUN MacuB (A). 3a J0IOMOTOIO
MOBHU TporpamyBaHHs VBA CTBOpHUTH KOPUCTYBaJIBHUIIBKY (YHKIIIIO, SKa
n03BoJisie orpuMat HoBui MacuB (C) 3a hopMyioro:
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Gi=A1r Ciz=As Cis=(As+A,)x A
B nianazoni komipok B2:D4 nano noBuibHHMIT mMacuB (A). 3a 10MOMOIOIO
MOBHU TporpamyBaHHs VBA CTBOpHTH KOPUCTYBAIBHUIIBKY (YHKIIO, SKa
no3BoJsie orpuMaty HoBui MacuB (C) 3a hopmyIioro:
Gi=Air Cyui=Ay, Cy=(Ai+Ay)xA,
B nianazoni komipok B2:D4 nano noBiunmbHHMET MacuB (A). 3a JTOMOMOTOIO
MOBHU TIporpamyBaHHS VBA CTBOPUTH KOPUCTYBaJbHUIILKY (DYHKIIIIO, SKa
no3BoJsie orpuMaty HoBuid MacuB (C) 3a hopmyIioro:
Gij =i e ‘Aj‘ — BU3HAYHUK MaTpuill A. (JUIs MOIIyKYy BU3HAYHHUKA HE
A
BUKOPUCTOBYBATU CTaHJAPTHY PyHKIIII0 VBA).
B nmianmazoni komipok B2:D4 mano moBinmbHHMET MacuB (A). 3a JTOMOMOTOIO
MOBH mporpamyBaHHsi VBA cTBOpUTH KOPUCTYBAIbHUIBKY (YHKIIIO, KA
no3BoJisie orpuMatu HoBuit MacuB (C) 3a hopmyIioro:
T
Ci' = i7
i+ j
TPAaHCIIOHOBAHOI MAaTpHIll, HE BUKOPUCTOBYBATU CTAHAAPTHY (QYHKIIIIO
VBA).
B nmianazoni komipok B2:D4 nano noBuibHy MaTpuirro (A). 3a I10MOMOTr0I0
MOBHU TporpamyBaHHs VBA cTBOpUTH KOPUCTYBaIbHUIIBKY (DYHKIIIIO, 11O
JI03BOJISE «ITITHECTHY» MATPHIIIO 10 3aaHO1 CTEIICHI:

Ie A{ — TpaHCHOHOBaHa MaTpulsd A. (W14 MNOOUIYKY

C=A"= [Ax Ax ], ne Ax A — MaTpu4IHHUN J00yTOK MaTpPHIIh.

=
3a 1I01OMOror0 MOBHU IporpamyBaHHd VBA CTBOpUTH KOPHUCTYBaJIbHULIBKY
¢GyHKIIIIO0, IO TO3BOJISIE MPEACTABUTH YWCIO B MPOIEHTHOMY (opmari, 3
JIOJABaHHSIM CUMBOIY «%o».
B nianazoni komipok B2:D4 nano noBuibHHMIT MacuB (A). 3a JTOMOMOTOIO
MOBH TporpamyBaHHS VBA CTBOpHTH KOPUCTYBAIBHHUIILKY (YHKIIO, SKa
JO3BOJISIE TIOMIHATH MicIsIMU eineMeHTd ronosHoi (1,1; 2,2; 3,3) Tta
mo6iuHoi miaronani (1,3; 2,2; 3,1). OrpumaHuii MacHB 3allMCaTH B Jliana30H
B10:D12. ®ynkiiis moBUHHA 00pOOISITH OYIh-SIKIIl MACUB ANxN-
B mianazoni xomipok B2:E4 nano nmoBinmpHUN MacuB (A). 3a TOIMOMOTOIO
MOBHU TporpamyBaHHs VBA CTBOPHUTH KOPHUCTYBaJIbHUIIbKY (YHKIIIIO, SIKa
J03BOJISIE  3aMIHUTH €JIEMEHTH TEpUMETpy MacuBy A iX cuHycamu
(SIN(A)). Orpumanuit Takum yumHOM MacuB C 3ammMcaTd B Jlarma3oH
B10:D12. ®yukItis moBuHHA 00pOOIATH OYb-IKUNA MAaCUB Apjxn.
B nianazoni komipok B2:D4 nana moBuibHa maTpuis (A). 3a J10MOMOTOO
MOBH TiporpamyBaHHs VBA po3poOutu airopuT™ BU3HAYEHHS 3HAKY (+ 4u
-) BU3HAYHMKA MOJaHOT MaTPHIIL.
B nianazoni komipok B2:D4 nana moBuibHa maTpuis (A). 3a J10MOMOTOO
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MOBH TporpamyBaHHs VBA po3poOUTH alropuTM IEpeBIpKH BHU3HAYHHUKA
MOJIaHO1 MaTpHIll Ha HEPIBHICTSH 0.

30. B nmianazoni komipok B2:E4 mano noButpHUIT MacuB (A). 3a TOMOMOToI0
MOBH TIporpamyBaHHsS VBA CTBOPHUTH KOPHUCTYBAJIBHHUIIbKY (DYHKIIIO, sIKA
JIO3BOJISIE 3HAWUTHW MIHIMAJIbHUM Ta MAaKCUMAJIbHUI €JIEMEHTH, CEpeJ
€JIEMEHTIB MAaCHUBY, 1110 3HAXOMSIThCA HUXKYE TOJIOBHOI jiaroHani. DyHKIs
MMOBUHHA 00OPOOISATH Oy Ab-IKUH MAaCUB Apjxn.

«lHpopmaTuka Ta cuctemonoriay
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