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BCTVII

JlaHi MeTomu4yHI PpEeKOMEHJAIllli € YacTUHOK  MYJIbTUMEIIAHOTO
KOMILUICKTY 3 OCHOB Bi3yaJbHOTO TMporpamyBaHHs Ta cTtBopeHHs Windows-
nonatkiB anst maatrgopmu NET Framework y cepenosuiti Microsoft Visual
Studio 2010. Po3risimaroThCsi ONTHUMATIbHI MPUHOMH PO3POOKH TMpOrpamMm Ta
peamizaiiii OCHOBHMX THUIIB aJrOPUTMIB, a TaKOXX OCOOJMBOCTI CTBOPEHHS
rpadgigyHUX M0AaTKiB. PO3TIsamaroThCs 0COONMMBOCTI BUKOPHUCTAHHS OCHOBHHX
KoMmmoHeHTiB 010miorekn Windows Forms.

Meta METOOMYHUX PEKOMEH 1ALl MOJIsArae y BUPOOJICHH] i 3aKPITUICHH] Y
CTYJICHTIB TPUHOMIB 1 HABUYOK, IMOB'A3aHUX 31 CTBOPEHHSIM CY4acHOIO
NpOrpaMHOrO  3a0e3leuyeHHs, YMIHHS  KOPUCTYBAaTHCS  CTaHJApTHUMU
00'ekTHUMH 010JI0TEKaMU ¥ 1HTETPOBAHUM CEpPEIOBHUIEM pPO3poOku. s
JTOCSTHEHHS TIOCTaBIICHUX I imeanbHO miaxoauTh 1atdopma NET
Framework 1 w™moBu, po3poOseni s 1€l miardhopmMu, 30Kpema, MOBa
nporpamyBaHHsa Visual Basic.

[Tnatdpopma .NET y 1eil yac akTUBHO BUKOPHUCTOBYETHCSI IIPU PO3pOOILII
IpOrpaMHUX KOMIUIEKCIB y PI3HMX MNpeaMmeTHux ramyssx. Cepen ii mepesar
MO’KHA BII3HAUUTH:

— €IUHY MIPOrPaMHy MOJICIIb;

— MOXJIMBICTh BUKOPUCTAHHS Ha PI3HUX anapaTHuX miathopmax;

— IHTerpalilo MOB MPOrpaMyBaHHS;

— CIPOILEHE TOBTOPHE BUKOPUCTAHHS KOJY;

— aBTOMAaTUYHE KePyBaHHSA MaM'ITTIO;

— TIepeBiIpKY OC3MEKU THUITIB;

— PO3BUHEHY MIATPUMKY HaIaroKeHHS;

— €JIMHUN MMPUHITUIT 00POOKH TOMUJIOK;

— MOXJIMBICTb B3a€MO/Iii 3 ICHYFOUHUM KOJIOM;

— Oaraty 010J110TeKy KJIaciB, IOCTYIIHY JUIsl OYJib-sIKO1 MOBH.

[lepeBaru mnatdopmu .NET # 1i mupoke nommupeHHs poOisiTh HOCUTH
aKTyaJIbHUM BUBYEHHS 11 MOKIJIMBOCTEHN Y paMKax 00paHOro Kypcy.
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1 BIIOMOCTI ITPO CEPEJOBUUIE ITPOIPAMYBAHHA VISUAL
STUDIO 2010

Jlnst 3amycky mporpamMyd 3 TOJIOBHOTO MeH0 Windows, BHKOHaWTe
HACTYIIHI Jii.

1. HatucHits kHOMKY [lycK, po3TaiioBany B HIXKHINA YaCTHHI €KpaHY.

2. Y ronosaoMy MeHto Windows 06epiTe komany [Iporpamu. 3'sBUThCS
MEHIO JaHO1 KOMaH/IH.

3. Bubepits y mento mynkt Microsoft Visual Studio.

4.V BikH1, mo 3'1Buiocs o0epite Microsoft Visual Studio. Ha expani
3'IBUTHCS TO0BHE BikHO Visual Studio (puc. 1.1).

r -
©® HauanbHas cTpaHuua - Microsoft Visual Studio i ﬁ 1 Iglp@ ﬁ
Qavin [lpaska Buwa Omnagka Pabouasrpynna [anHoie Cepsuc Tecr OxkHo Cnpaeka
_ﬂ' J'Jz“d‘;‘. E;’;‘-""\",;J':;',‘/ ﬁ;

HauanbHas ctpaHvua X

aﬂ Visual Studio 2010 Professional

Hauano pabotbl = PykoBoacTtBo u pecypcbl  [locnesHue HOBOCTU

BeeaeHne Windows WHTepHetr Ob6nako Office  SharePoint  [aHHble
[?‘ﬂ CospaTtb NPOEKT...

[F}) OTKPHITb NpOeKT... Hogble BoamoxHocTu Visual Studio 2010

CeeaeHna 0 HOBbIX BO3MOXHOCTAX, A06aB/IEHHbIX B
3TOT BbiMyCK.

HOC}'IG/ZLHVI@ NPOEKTbI
0630p Visual Studio 2010

o NP_VS10 Hogbie BosmoxHocTv .NET Framework 4
=8 TackPaneWordAddin Hacrtporika HauanbHoW cTpaduubl Visual Studio
0

s DataContentControlsWord

on WindowsApplication1

CozaaHvie NpunoxeHuii ¢ nomolukio Visual Studio

[¥] 3akpbiTh cTpaHmLy nocae 3arpysky npoekTa
[V] OTo6paxath cTpaHuLy npw 3anycke

lotoBO

Pucynok 1.1 — [louarkoBa cTOpiHKa cepeOBHIIa MIPOrPaMyBaHHs
Visual Studio 2010

[Tporpamu, siki po3pooistorbes y Visual Studio, 3BruaiiHo Ha3UBaKOTHCS
IpoeKTaMu a0o0 PIIIEHHSIMU, TaK SIK BOHU MICTSATh HE OJUH-€IUHUMN (Dailn, a
O0araro okpeMux kKomroHeHTiB. J[yis mporpam Ha Visual Basic .NET 3aBxau €
daiin npoekty (.vbproj) 1 dain pimenHs (.Sln). dDaiia MpPoEKTy MICTUTH
1HpopmaIriro, Mo BIAHOCUTHCS J0 OAHIEI mMporpamHoi 3aaadi. Daiin pimeHHS
MICTUTh 1H(pOpPMAIII0 TPO OAWH ab0 ACKUIbKAa MpOeKTiB. Daiiu pilieHb
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7

BUKOPUCTOBYIOTHCSI  JUISI ~ YNPABIIHHS  JIEKUJIBKOMAa  B3a€MOIOB'SI3aHUMU
IIPOEKTaMHU.

[licns cTBOpEHHS MPOEKTY 3a3BUYail BIJKPUBAETHCA BCSA CYKYITHICTb
BIKOH Ta MaHeJeH cepeoBuIla mporpamyBasHus (puc. 1.2).

56 IP.VS10 - Microsoft Visual Studio T 2 ! . 4 B Q‘M

®aiin lpaeka Bua [Mpoext [loctpoeHve Otnagka PaGouas rpynna  [flaHHole ®UpMar Cepenc Tecr Oxkvo Cnpaska

il Sl 8 B9 - 8- » [pebug ~|[any cou -] [ S A BB O -

MaHenb 3neMeHToB > I X 4 fMepeceuenmevb [KoHcrpykiop] 3_fluknblvb [KoHctpykTop]l* < EREESIEVIGRITAY ) 2_fBetBnenwve.vb [KoHcTpykTop] ¥ Obospesatens pelleHWi

P I:JMI'\yOHEHTb\ - - __.‘| 3 (2] ‘ EIENSy
Kasatens
ti] Lninuueckne npowieccs! E@ -4 Pewetive "IP_VS10" (npoexros: | +
2 Bé(kgr 4 [HLab_Rab_lcem
&l Directol 4l My Project a
. Directory HanTu cy! 08 | Broxerkbie uknuueckue npoueccs! | LIMKNMUECKYE MPOLECCH € HEMIEECTHLIM 2apPaHEs YNCAOM MOETOPEHYA | » [ Resources 3
€ = ] =] 1_fB:
@ ErrorProyler Hattta cyninty paga , j | fBoipaxeHue R
# Eventlog " £ 2_fBetenenvevh
5 FileSystemWatcher 2 gSjLLMMbWh
HelpProvider E e 19( ax+ H) T 4_flMepeceuenmevb
) -~ (£ 5_fTabynuposaHuevb -
&P Imagelist a=F i < 11 >
ENY . .
essageQuene mpn a=1.3 x=0.1 .1=300
A performanceCounter
3 Process = fll dLuknbl System. Windows.Forms.Form ~
#  SerialPort B =
“§ ServiceController 2 AutoScaleMod Fomt
© Tmer Janyck Ha BeInOnHeHMe AutoScroll  False
> AutoScrollMar 0; 0
4 Neyats = !
qj’blEUP UBEMOBOU 2AMMBL > AutoScrollMin! 0; 0 =
K Ykazatens Autosi Fal
. utoSize alse L
£ PageSetupDialog [ 3anuBka goHa
T PrintDial & AutoSizeMode GrowOnly
rintDialog E User wpugra AutoValidate EnablePreventFocus
& PrintDocument = BackColor [ BurlyWood
3
& PrintPreviewControl Ba(kgmuﬂdlmm (oT
@& PrintPreviewDialog BackgroundIm Tile
4 [luanorossle okHa CancelButton (net)
k  Ykasatens i = CausesValidati True

ContextMenus (xeT) =
BackColor
DOHOBLIA LEET KOMMOHEHT,

= ColorDialogl 4 FontDialogl %= ToolTipl

115,15

Pucynoxk 1.2 — Cepenosuiiie nporpamyBants Visual Studio 2010

1. 3arosmoBok rosioBHOro BikHa. Mictuth ikoHKYy Visual Studio 2010,
Ha3By IMOTOYHOI'O MPOEKTY, Ha3By pobodoro cepenosuina (Microsoft Visual
Studio).

2. Kuomnku TOJIOBHOT'O BiKHA (ESTRONL X 3FOPHYTH,
3ropHYyTH / pO3rOPHYTH Y BIKHO ¥ 3aKPHUTH.

3. 'onoBHEe MeHI0. MICTUTh MYHKTH, KOKEH 3 SIKMX Ma€ CBOI MIAMYHKTH.
3abe3rneuye MBUJIKUI JOCTYH A0 HEOOXITHUX (DYHKITIH.

4. Tlanens iHcTpyMeHTiB (I1I). lo3BOMsIE OTpUMATH MIBUIKHUI TOCTYH 110
HaWO1IbII YaCTO BUKOPUCTOBYBaHUX (PYHKIIIHN, siKi € B MeHI0. st 3py4HOCTI
BOHM peaji30BaHl y BHUIVIAAI 3HAYKIB, KOXEH 3 SKUX BIJMOBIAAE
3aranpHONpUitHATAM cTangaptam. [lanens B Visual Studio 2010 mmaBarouoro
Ty W CKJIAJA€ThCs 3 JCKUIBKOX YacTHH, SKI 3a OaXaHHSAIM MOJKHA
NepeTAryBaTi, MIHATH MiclsIMU, JgoxaBath HoOBI. Visual Studio mpu BuOOpI
BUJIy MPOEKTY PO3MIIIY€E HA MaHeNl HEOOX1AHI YaCTUHU JJI 3py4HOi poOOoTH 3
JTAHUM TIPOCKTOM.

5. ITanenb eneMeHTiB. Bukimkaersca kHonkow #- Ha [1I. Axanoriuno I11
1 MEHIO, TIaHEeJIb €JIEMEHTIB MOYKE€ MICTUTH B cOO01 pi3HUH HaOIp €JIEMEHTIB, IO
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BIJIMOBIJAIOTh THUITY BIIKPUTOTO MPOEKTY. AJie 3arajoM JaHe IJiaBaioue BIKHO,
AK€ MOXHA TMepeMilaTH, 3rOpTaTH 1 3aKpIMIIOBATH Ha MICI, MICTUTh y €001
psiz 00'€KTIB 3 CTaHAAPTHUM KOJ0M. KoprcTyBay Mo)ke BUKOPUCTOBYBATH X SIK
1a0JIOH, MPOCTO TEPEMIIYIOUN €JIEMEHT Ha moTpiOHe Miciie Ha dopwmi; Visual
Studio aBTOMAaTUYHO 3reHEpYe KO, 110 CKOPOUYY€E BUTPATH Yacy Ha CTBOPEHHS
1HTEpdeiicy KopucTyBaya.

6. Ornsanay pinmeHb. BUKIIMKAETBCS KHOITKOIO = ma IIL. Hanmae mBuakuit
JOCTYyH N0 BCiX (ailliB MpPOEKTy B JepeBOnojiOHOMYy odopmieHHI (K Yy
npoBiHKKY). TyT MOkHaA Oe3mocepeHbO BIAKPHUBATH iX, MEepEeHMEHOBYBATH,
BUJAISATH. MicTUTB 1 caM (paiist mpoekTy, opmu it KaTajaoru mpoekTy. MiCTUTh

BiacuHy [II ™ [l ETENe , Y K1 MICTSATHCSI OCHOBHI KOMaHIu JJisl pOOOTH
3 00’ €KTaMU MPOEKTY.

7. Bikno moxyns. ¥V Visual Studio moxe Oyt BiAKpUTO 6araTo BiKOH
MOJIyJIiB, B TAKOMY BHIIaJIKy BOHU BiJOOpaXKalOThbCS y BUTIISI 3aKIaAO0K. Y
JAHOMY BUMAJKY BIAKPUTO | BIKHO MOJyJid. BOHO MOXe MICTUTH TTPOrpaMHUN
KO MOMyNs (BUKIMKAETHCS KHONKOK =) y BikHI orismauda pimens (6) mis
BUIMOBITHOTO  MOAYJSA), IO TPEJACTABICHUNW B 3py4HOMY BUIJIAML, 3
MO>KJIMBICTIO MPUXOBYBaHHS PO3JAUIB Ta (PYHKII€IO pelaryBaHHs W YUTaHHS.

Moxe OyTH y BUIIISAI KOHCTPYKTOpPA (BUKIMKAETHCS KHOIKOKO B y BIKHI
orjigada pimeHb (6) I8 BIAMOBIAHOTO MOAYJS), SIK Yy HAIIOMY BHUIIAJIKY.
KoHCcTpykTOp Hajae MOXKIMBICTD OauUTH peatizaililo KoJay Hao4HO, TOOTO Y
BUTJISA/II BXKE TOTOBOI'O BI3yaJIbHOTO 00’ €kTa (hopMmu).

8. BmactuBocri. Bukimmkaerbcss kHomkor -1 Ha III. Bigobpaxkae
BJIACTUBOCTI BHUJIUICHOTO B JIAaHMH MOMEHT 00'€ekTa (eJieMEeHTa YIpaBJIiHHS,
dopmu, TomO). BilacTMBOCTI HaAalOThCA B 3TPYHNOBAHOMY BUIJISAL IS
3py4HOCTi. 3MIHIOIOUM TOJSl Y BIAcTUBOCTAX, Visual Studio aBTOMaTnuHO
3MIHUTB KO/, 3T1JTHO 3 HOBOBBEJICHHSIMHU.

9. JloBiaka Ta BuOpanuii eneMeHt. Binobpaxkae ctuciy iHpopMmaliiro npo
BUOpaHMii 00'eKT a00 MOro BJIACTUBOCTI, PO 3HAYEHHS CJIOBA B KO/II IIPOrpaMHu.

10. Psgox crany. BimoOpaxae iHdopmailito mNpo MOTOYHY MO0 Y
CepeloBHUINI: BIAKpUTTS (ailiry, 30ipka MPOEKTy, IHIIami3alisg OO0'€EKTIB.
«I"oToBO» 03Havae, o Visual Studio BUKOHaIa BCl MPOIIECH 1 OUIKYE 1M BKE
3 OOKY KOpHUCTYyBaya.

Visual Studio Bkitouae miarpuMky MoB mporpamyBanHs C# 4.0, Visual
Basic .NET 10.0, a Takox moBu F#, siki 3a0€3meuytoTh TIATPUMKY TIATHOPMU
Net. Taka pi3HOMaHITHICTh MPOTPaAMHUX 3aCO0IB JO3BOJISIE OOMpATH MOBY Ha
OCHOBI OCOOMCTHX TMepeBar, OCKIIBKA BC1 BOHHM MalOTh OJHAKOBI MOYKJIMBOCTI.
VYc¢i mpukiand, HaBEIEHI B HACTYIIHMX TIJlaBaxX, peajdi3oBaHl Ha MOBI
nporpamyBanHs Visual Basic 2010 .Net (mam VB).

VB npusHaueHuii s €EKTUBHOTO CTBOPEHHS THUMOOE3MEYHUX 1
o0'ekTHO-OpieHTOBaHUX noaatkiB (OOII). Ilporpamu, Hamucani MoBoro VB, sk
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1 Ha 1HmMX MoBaX, mnpuszHaueHux st Microsoft .NET Framework,
BIIPI3HSIOTBCS  O€3MeKor0 W mATpuMKOoo B3aemomii. lle 3a0esmeuye
MOXKJIMBICTh IIBUIKOTO ¥ €(EeKTHBHOTO CTBOPEHHS noAaTrkiB Ha ocHoBl .NET

Framework.

1.1 CtBopeHHs 3aBaHTa:xXKyBaJibHOI popmuy VB

@ JlabopatopHble paboTsl

(=), e S |

Cpesa nporpaMmupoBadvA  BeTenenwe

30.0¢.

Livknnueckme npoueccs

OavHapHBIA UMKA
BAoxeHHBIR LWKn
Lmkn While

Obwwme mogenm O nporpamme

:41:09

Boixona

Pucynok 1.3 — 3aBanTaxyBaipHa hopma

Tabmuus 1.1 — lepapxist CTpyKTypH €IE€MEHTIB T'OJI0OBHOTO MEHIO

Im’st (Name) Hanuc (Text)
MHBBIpakeHue Cpenia nporpaMMUpOBaHUS
MHOJBeIpaxkenue Bripaxenue
MHBeTBICHUE BetBienue
MH2BETBU IF-cTpoka
MH3BETBHU IF-0110K
MH4BETBU Select Case
MHI[HKJIBI [ukmnueckue mpouecesl
MHO Lk OnuHapHBINA LUK
MHBl [k Bi1oxxeHHbI UK
MHJleftOHuII Huxn While
MHOOIIIMoenu OO01me moaenu
MHKpuBasO0n [Iepeceuenune KpuBOU U
001acTu
MHTa0ynupoBaHue TabynupoBaHue ¢
IIPOKOJIOTOX TOYKOMN
mnuAbout
mnuFlash O nporpamme
MHBBIXOT Brixon

Jliis Toro, moO CTBOPUTH TOJIOBHE MEHIO 3TigHO 3 madiioHoMm (puc. 1.3)
Ta CTpyKTyporo (Tads. 1.1), oOMpaeMo Ha MaHeN IHCTPYMEHTIB €JICMEHT

MenuStrip o posmMiyemo #oro Ha ¢popmi. IToTiM IIpaBorO KHOIKOK MHIII
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BUKJIMKAEMO KOHTEKCTHE MeHI0 — oOupaemo [lpaska snemenmos 'y

CHaJaroyoMy MEHI0O — OO0MpaeMO HEOOXIIHUM THUIl €JIEMEHTY YIpPABIIHHS
EeiGpate 3neMenT ¥ goBaBNTE B CNMCOK HHHE:

(Menultem) = Menuitem M —  HATHCKAEMO

Jlobasums. BuknmkaemMo BIKHO BJIaCTUBOCTEH (KOHTEKCTHE MEHIO —

Ceoticmea) — Bkazyemo iM’s (Mame] MHBoipakenne 1y
HAJIIIC Text Cpeaa nporpammwpoBanma

[Io6 cTBOpPUTH HACTYMHHUI 3a 1€pApXi€0 €JIEMEHT 3TITHO CTPYKTYpl
BCTAHOBJIFOEMO KypCOp Ha BXKE CTBOPEHOMY €JIE€MEHTI — KOHTEKCTHE MEHIO —
[IpaBka DropDownltems (puc. 1.4). BctaHoBitoeMo HeOOXigHI mapameTpH, a
Hacamnepes Name (Im’s1), Text (Hamuc).

[ Pepaktop konnekuum 3nemeHToE (MHBeIpaxenwe.DropDownltems) \ @éy
BrlbpaTh 3neMeHT W A06aBUTb B CMIMCOK HMXE: ToolStripMenultem MH3INBbipaxeHwe
= Menultem - o2 |
DisplayStyle ImageAndText o
Hnexbr: > Font Segoe UL 9pt
e ToolStripDropDownMenu + ForeColor . ControlText
] vomopaxerne image (] toreyrersen) '
M ImageAlign MiddleCenter
ImageScaling SizeToFit =
ImageTransparentColorD
RightToleft No
RightTolLeftAutoMirrorh False I

ShortcutKeyDisplayStrin

Text BuipaxeHue
TextAlign MiddleCenter
TextDirection Horizontal
TextlmageRelation ImageBeforeText
4 NaHHBIE
» (ApplicationSettings)
DropDown (HeT)
DropDownltems (Konnexuus) =
l 0K H OTmeHa

Pucynok 1.4 — Penaktop o0'ekta DropDownltems

Tako» MOXHa CTBOPUTU MEHIO TOJIOBHOT (POPMHU 3a TOMIOMOTOI0 MancTpa

Bi3yasti3arlii, BHUCYIOYH MOTPIOHY Ha3BY Yy BIAMOBIIHY 00JIaCTh Bopaxerel A

MOTIM 3a7aT 1M ’s1 y BikH1 Ceoticmea y TpaBOMY HH)KHBOMY KYTKY.

AHAJIOTTYHO CTBOPIOEMO 1HIII €JIEMEHTH MEHIO.

3a peam3zaiito (QyHKIIOHATBHUX MOXJIMBOCTEH MEHIO BIJIOBIIA€E
HACTYITHUW aJITrOPUTM:
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Private Sub ¢Mernw Load(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles MyBase.Load
' yCTaHOBKaA HeOOXONOMMEBIX IIapaMeTpOB IJiS BEBOIA TEeKYUMUX
omaTel-BpeMeHM B Labell, m oOHOBJIeHMe MHOOPMALIMM 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
'CoBBITHE TEeHEepUPYEeTCS IO MCTeUeHUM 3alaHHOTO MHTepBaJla BpeMeHU
Labell.Text = DateTime.Now
End Sub
Private Sub MmuHOnBrpaxenme Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles wmH3nBmpaxenHue.Click
OBreipaxeHme.Show () ' BeI3OB QopMel 3anmaum "BepaxeHue
End Sub
Private Sub muHZ2BeTBM Click(ByVal sender As System.Object, ByVal e
As System.EventArgs) Handles wmHZBeTBM.Click

bRBerryieHre .Show () : ¢Berrjenme.TabControll.SelectTab (0) ' BLI3OB
bopmel 3amaum "BeTByieHue", OTKpHTMe 1-1 BkJanku (mHmexcauus c 0)
End Sub

Private Sub mu3BeTBM Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles mMuH3BeTBM.Click

dBerryieHme.Show () : dBerBienHme.TabControll.SelectTab (1) '
BEIZOB GopMH 3amaum "BeTBjieHue", OTKpPHTMe 2-M BkJanku (mHmexkc c 0)
End Sub

Private Sub muH4BeTBM Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles MuH4BeTBM.Click

bdBerrsieHre .Show () : ¢BerrjeHme.TabControll.SelectTab (2) '
BEIZOB GOpMH 3amaum "BeTByieHue", OTKpPHTMe 3-1M BrJanku (mHmexkc c 0)
End Sub

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

blmkiel. Show () @ ¢Umkiel. TabControll.SelectTab (0) ' BuBOB
bopmel 3amaum "LIukJE", OTKPBEITME 1-¥ BKJIaIKM (MHOexcaumsa c 0)
End Sub

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

OlmxsEl. Show () @ @LUmkIEl. Show ()
blUmkiel. TabControll.SelectTab (1) ' BezoB Gopwmel 3amaum "HukJis",
OTKPEITME 2-¥ BKJIAaIKM (rMHOexcaumsa c 0)
End Sub

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

OlmxsEl. Show () @ dLUmkJiel. Show ()
blmkiel. TabControll.SelectTab (2) ' BeBOB bopwmer 3amaum "Hukiw",
OTKpPpHITHME 3-M BkJanku (uHmexcaums c 0)
End Sub

Private Sub muKpmBaaObn Click(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles mHKpmBasO6s.Click

Al ABH3 «JoHHTY»
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bKpurasObiacTk.Show () ' BeH30OB Gopwmel 3amauu "llepeceueHue
KpuBOM M objactu"
End Sub

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

bTabymmposanme.Show () ' Be30B OQopwmel "TabOynmuporBaHMe OQyHKLIMM"

End Sub

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

Me.Close () ' 3axkpelTMe IJIaBHOM (QOPMEL

End Sub

«lHpopmaTuka Ta cuctemornoria»



13

2 MATEMATHWUYHI OBYMCJIEHHA V VB

2.1 3minni

3MIHHA — i€ TUMYACOBE Miclle B IaM’sTi Jyis 30epirands JaHuX mporpamu. Y
KOJi MOYXE€ BHKOPHCTOBYBATHCSI OJIHA YU JIEKUJIbKA 3MIHHMX, 1 BOHU MOXYTb
MICTUTH TEKCT, YHCJIa, 1aTh 200 BIACTHBOCTI. 3MIHHI KOPHCHI THM, III0O BOHU
JO3BOJISIFOTh MPUCBOITH KOXKHIN YaCTUHI JAaHUX, 3 SKUMHU BH MPALIIOETE, KOPOTKI
iMeHa. 3MiHHI MOXYTbh 30epiratu 1H(OpMaLi0, BBEJEHY KOPUCTYBayeM IMpH
BUKOHAHHI MPOTPaMH, pe3yibTaT IEeIKOro o0uucieHHs: abo OJOK JaHUX, STKUN

nOTPiOHO BUBECTH Y HopMI.

SIKIIO KOPOTKO, TO 3MIHHI € 3pYYHUMH KOHTEUHEpaMH, IKI BU MOXKETE
BUKOPUCTOBYBATH JJIs 30epiranHs iH(opMmailii JoBibHOTO TUMy (Tabm. 2.1).

Taomuns 2.1 — Tunu maaux

Tun gagux Po3wmip Jliarra3oH 3HaYeHb

Integer (L{ine) 4 Gaiita Bin -2 147 483 648 no 2 147 483 647
[TpuzHauenmit VTS 00poOKH
UTOYHCIIOBUX 3HAUYEHb
Long ([losre 11i1€)
lpusmasemmit gt 00pOOKH| 4 o0 IBir 92 +18 10 9.2E+18
IIUTOYUCIOBUX 3HAYEHb 31
30UTBIIIEHOTO Jiana3oHy
Single  (Omnapioi tourocti 3 Bin ~3.402824E+38 1o —1,401298E 45
IJIABAIOYOI0 JIECATKOBOIO KPAITKOTO) i
[Ipu3HaveHmii 11 30epiraHHs YHCE 4 Gaiita JULA HEraTUBHHX 3HATCHE,

P o . . Big 1,401298E—45 no 3,4028235E+38 s
B CGKCIIOHEHTHIH (opMmi oauHaApHOT

s [MO3UTUBHUX 3HAYEHD

TOYHOCTI
Double (IlompiitHOi TOYHOCTI 3 8 OaiiT Bin —1,798E+308 no —4.9407E-324 mis

TUTABAIOYOIO JIECITKOBOIO KPAITKOIO)
[IpusHauennii 11 30epiraHHs YHCel
B CKCIOHCHTHIH QopMi MNOABIHHOT
TOYHOCTI

HEraTUBHUX 3HAYEHb;
Bin 4,9407E-324 no 1,7977E+308 st
HO3UTUBHUX 3HAUYECHb

String (CtpokoBuii)
[IpusHaueHnuit 1yist 30epiraHls CTPOK
PI3HOT TOBXUHU

3AJIE)KUTH BIl
m1aThopMu

Jlo 2 wmuibspAiB 3HAKiB B KOAYBaHHI
IOnikox

Boolean (JIoriunuii)

3AJIEIKUTH BiJ
1aThOpPMH

True / False

Date (/lara)

8 OaiiT

Bin 0:00:00 (omiBHoui) 1 ciuast 0001 poky
70 11:59:59 Bevopa 31 rpyans 9999 poky
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OroJioiieHss 3MIHHUX

Buxopucranuss 3miHHMX y mnporpamax Visual Basic .NET Bumarae
Aesikoro rmiaaHyBaHHs. [lepir HIX BM 3MOXKET€ BUKOPHUCTOBYBAaTH 3MIHHY, BU
MOBUHHI BUUIUTU NIaM'sTh, SIKY 1151 3MiHHA Oy/1e BUKOPHCTOBYBATH.

Jlyis orosomieHHst 3MiHHOT He0OX1AHO BBECTH ii iM'a miciis oneparopa Dim
(Bix anri. dimension — BemuunHa). Ile orosoreHHs npyu BUKOHAHHI IPOIrpaMH
BUIISAE JJII 3MIHHOI MICIIE B MaM'siTi ¥ Ja€ MOXJIHUBICTh KOMIIISATOPY
BU3HAYUTH THIT JAaHUX, KUK BIH MOXKE 3yCTPITH Hajajil. Xo4a I1e OroJIOIMICHHS
MOXXHa 3pOOWUTH B OYyIb-IKOMY MICII KOAY HporpamMu (3a yMOBH, IIIO BOHO
3'IBISIETHCA JO BUKOPUCTAHHS 3MIHHOI), OUIBIIICTh MIPOTrPaMiCTIB OrOJIOIIYIOTh
3MIHHI B OJJHOMY MICIIi Ha TIOYaTKYy iX MpoIleayp 0OpoOKH ol abo MOTyJIiB
KOAY.

Hanpuknan, HacTynmHUE omepatop CTBOPIOE B Iporpami Micle JJist

3MIHHOI 3 IM'AIM 3MiHHa, sika OyJie 30epiratu TeKCTOBe a00 PSAAKOBE 3HAUCHHS.
Dim IlepemenHas As String
Dim I[epemennasl, IllepemeHHas’?,.., IlepemeHHasN As Integer

Tabmums 2.2 — [Ipukiraay oroJonieHHs 3MIHHAX

Tun maanx 3a 10IOMOTOI0 THIIA JaHUX
ITire Dim x As Integer
JlilicHe O JMHAPHOT TOYHOCTI Dim x As Single
JlilicHe MOABIMHOI TOYHOCTI 3 IIABAIOYOIO IECATKOBOIO KOMOIO Dim x As Double

O0sacTh BUAUMOCTI 3MIHHHUX

[Ipy BUKOHAHHI TpOrpaMyd MPHUHIIUIIOBE 3HAYECHHS Ma€ 00JIacTh
BUJIMMOCTI BUKOPUCTOBYBaHUX 3MiHHUX. CripoOa BUKOPUCTaHHS 3MIHHHUX, 5K
HE JIIIOTh B JAHOMY MICIIl IIpOorpaMu, MPU3BOAUTE 0 TMTOMUJIKH IIporpaMu abo
70 HEOJHO3HA4YHOCTI pe3ynbTariB. Y Visual Basic MoxyTh 3acTOCOBYBaTHCS
ro0anbHI Ta JIOKalbHI 3MiHHI. ['J100abHI 3MIHHI JOCTYIHI 3 OyAb-sKOi
YacTUHU mporpamu. [l JIOKaJIbHMX 3MIHHUX MOXKHA 3aJaBaTd OO0JacTh
BUJIMMOCTI B paMKaX yChOIro MOAYJIsl 200 OKpEeMOi MPOIeAYpH.

JIst oroJyiomieHHs 3MiHHOI, JIOKaJIbHOI BCEpeIuHlI MOAyJs abo ¢opmu,
BUKOPUCTOBYIOThCSl omepaTtopu Private abo Dim B pozmim [OOume /
Oo0nsBnenus] (General / Declaration) Mmogynst abo ¢opmu. ¥V 1boMy BUIAIKY
OroJiolieHa 3MiHHa Oy/ie TOCTyMHA JUIsl BCIX MPOLEAyp, sIKi BXOJATh Y hopmy
ab0 MOMyJb , ajJie B TOM )K€ 4ac BUSIBUTHCA HEAOCTYITHOIO B MPOIEAYypax 1HIIUX
MOAYIB 1 PopM.

3MiHHI, JOKaJIbHI Ha PIBHI MPOIETYpPU, CTBOPIOIOTHCS oreparopamu Dim
abo Static BcepeuH1 IpoLIEAYyPH.
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Sub IIpouenypa
Dim mnoxllepeMeHHas As Integer
End Sub

JIst cTBOpeHHs TI00anbHOI 3MIHHOI, B po3aut [O6mue / O0bsBIeHuUs
(General / Declaration) rosoBHOro MOAyJs MPOrpaMd HEOOXITHO BKIIOYHTH
omeparop Public.

Public rnllepemenHas As Date
[IpucBO€HHS 3HAUEHHS 3MIHHUM

ITlicns Toro, sK 3MIHHa CTBOpPEHA, MOXXHA 3aJaTH ii 3HAYCHH,
BUKOPHCTOBYIOUH ONEPATOP NPUCBOEHHS (=).
Hanpukinan, HacTynHuid onepaTop mporpaMu MpucBOO€ 3MiHHIN < Mms >

3HaueHHs "J[xoH":
Mma = "Ixon"

[IpucBoiTH 3HAYEHHS 3MIHHOI MOYKJIUBO MPH 1i OTOJIOIIEHH:

Dim X As Integer = 4
KoucrasTn

Skimo B mporpamMi BUKOPUCTOBYETHCS 3MIHHA, 3HAYEHHSA SKOI HeE
3MIHIOETBCS, TO Kpallle BHKOPUCTOBYBATH 3aMICTh 3MIHHOI KOHCTaHTY.
KoncraHTa siBiisie c00010 YMOBHE 1M's, 110 BUKOPHUCTOBYETHCS 3aMICTh YHCIIa,
a00 TEKCTOBOIr'O psJiKa, 110 HE Miiiarae 3miHi. J[is KOHCTaHTH CXOXka 3 JI€I0
3MIHHOI, aj€ i1 3HAYeHHsS HEe MOXe OYTH 3MIHEHO B MPOIIECi BUKOPUCTAHHS
nporpamu. KOHCTaHTH OroJOLIYyIOTBCS 3a JOIMOMOIOK KJIKOYOBOTO CJIOBA
Const.

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

Komenrapi

Kpim koMaHI 1 BHpa3iB MOXHa BKJIIOYUTH B METOJIM W MPOUEAypHU
JOBITLHUM TEKCT a00 KomeHTapi. KomeHTapi, 1110 mosiCHIOIOTh TEKCT MPorpamu,
3po0JISITH ii OUIBII YUTA0ETBHOIO M JOMOMArarTh Kpallle OpPIEHTYBaTHUCA B
IPOrpaMHOMY KO/Ii.

J171s1 BKJIFOUEHHS B TEKCT MPOTpaMu KOMEHTapsi HEOOX1THO BBECTH CUMBOJI
[ '], sxuii Moyke OyTH IEPIIUM CHMBOJIOM PSJIKY a00 mepeOyBaTH B OyIb-IKOMY
ii wmicmi. lleit cumBON 03HaYae TOYATOK KOMEHTaps. bBynb-akuii TeKCT,
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pPO3TAIIOBAaHUN Y PSIAKY CIIJIOM 3a IIUM CHUMBOJIOM, OyAe CHOpUMaTHCA SIK
KOMEHTap, a He K MPOTPAMHHM KO/ JIJIsi TPAHCIIAIII.

Imports System.Math 'mMmnoprT npocTtpaHcTBa MMeH System.Math
Po3mimienHs oneparopa Ha ASKIIBKOX PsAKaxX

VY Bunajxy, SKIIO ONEpPAaTOp MA€ BEJIHKY JOBXHUHY, MOr0 MOXHA PO30UTH
Ha KUIbKa PSAKIB, BHUKOPUCTOBYIOUM CHMBOJIM TPOJOBXKEHHS psAKa, IO
IPEICTABIIAIOTH CO00K0 IPOOILNI, 3a IKUM CIIAy€E CUMBOJ Mmiakpecienus [ |.

Po3minienHs AeKUIbKOX OnepaTropiB Ha OAHOMY PSIKY

Sx mnpaBwiio, ONpH HANMCaHHI Mporpam oOMNEpaTopu PO3MILIYIOTh Ha
OKpEMOMY pAIKY. SIKIIO omnepaTtopy MarOTh HEBEJIHMKY JIOBXKHUHY, MOXHa IX
TIOMICTUTH Ha OJTHOMY PSJIKY, PO3IITUBIIH JBOKPAITKOKO [ : .

OcHOBHI BapiaHTH PO3MIIIEHHS ONepaTopiB MOAaHo y Tadu. 2.3.

Tabmuns 2.3 — [puknaau po3milieHHs OnepaTopiB

a =2

b =25 OrnepaTopy Ha OKpEMOMY PSAIKY

c =10

a=2:b=57:c¢c=10 Oneparopu B OJIMH PAJIOK

MsgBox ("x =" & Str(x) & Chr(13)

& "cos(x) =" & Str(Cos(x)), _ KoHcTpykKIlis po3uieHa 3HAKOM ITEPEHOCY
vbInformation + crpoku [ _ ]

vbOKCancel, "PesymabTaT")

2.2 MaTtemaTu4Hi oneparopu. ®yHkuii

VY Tab:. 2.4 HaBe/leH1 YMOBHI O3HAYEHHS IECTH 0a30BUX MAaTeMaTUYHHUX
orepariii.

Pesynbrar crangapTHOro niaeHHS (/) 3aBXIU BIJIHOCUTBCSA JIO THITY
Double, HaBiTh y pa3i gineHHs 0e3 3aiuiKy. Pe3ynbTar HiJIOYHCETHHOTO
minenns (\) 3aBKaM BIIHOCUTBCS 10 TUIy Integer.

Tabnuis 2.4 — ApudmeTnyni oneparii

Onepatop Onepartist

+ JlonaBanHs

Bi,[[HiMElHH?I Ta INO3HAYCHHA HCTAaTUBHUX YUCCII

JluteHHs

LlimouncenbHe TiUTCHHS

MHuoxenns

S| ¥ |—~|1

ITigHecenHs 10 creneHi
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CrangapTHi TUIU (PYHKIIH

OyHKIIS — 1Ie oneparop, 10 BUKOHYE MEBHI JIIi Ta MOBEPTAE Pe3yabTaT
pobotu y mporpamy. DyHKIlIE MOXKE MaTH OAWH a00 KUTbKa apryMEHTIB, SKi
OepyThCs B TYKKH W BIJOKPEMITIOIOTHCSI MK COO0I0 KOMaMH.

Kpyrai gyxku Ta npiopuTeT onepaiii

[Ipu oOpoOmi CKIATHUX BHUPA3iB IMOCHTIIOBHICTP BHUKOHAHHS ONEparii
3a/la€ThCsl 1BoMa crnocobamu. [Ipu BHUKOpPUCTaHHI KpPYIJUX IYXKOK BaM HE
JOBEIEThCSI 3aIaM'sTOBYBAaTH TIPIOPUTETH Pi3HUX omeparii (tabdn. 2.5). Y VB.
NET, sk 1 B 0aratb0X MOBax MpOrpaMmyBaHHsl, ONepalli MatoTh MPIOPUTET, STKHIA
BU3HAYAE TOCIIJOBHICTh X BUKOHAHHA. MHOXEHHS BOJIOAIE OUIBII BUCOKHUM
OPIOPUTETOM, HIK CKIAAaHHS; OTXKe, eupa3 3+4*5 oOopisnroec 23, ockinvku
MHOJICeHHsL (4*5) eukonyembces paniuie, HidC CKIAOAHHS.

Hwxue mnepepaxoBaHi mMaTeMaTU4HI omepailii B MOPSIKY 3MEHIICHHS
PIOPUTETY.

Tabnuns 2.5 — ApudMernysi onepariii 3a IpioOpUTETOM

Oneparopu [Topsimox oOumncIeHHs

() [lepmirmMu 3aBIM 0OUHCITIOIOTHCS 3HAYEHHS B KPYTIIUX Jy’KKax
N

[limHeceHHs ynca A0 CTENeHs 00UYHMCIIIOETHCS B APYTY YePry

- CTBOpEHHS HETaTUBHOTO YucIia (3MiHa 3HaKa) iJ1e TPETIiM

*/ UeTBepTUMU HIyTh MHOXKEHHS 1 TUTCHHS
\ IT'sTe — HinoYnceNbHE NUJICHHS
Mod [IlocTe — 3aMUIIOK BiX OUICHHS
+ - OcraHHi — TomaBaHHS 1 BiIHIMaHHSA

SIxo ABi omepariii MarOTh OJHAKOBHM TMPIOPUTET, MOPSIIOK BUKOHAHHS
BU3HAYAETHCS MOPSIKOM iX CIIITyBaHHS y BUpa3i (3711Ba HAIpaBo).

MarematnuHi QyHKI[Ii Ta MATEMAaTHUYHI KOHCTaHTH

Maremarnuni  ¢yHkmii Ta wMarematuuHi koHctantu B VB. NET
pealtizoBaHi y BUTIIAII MeTOy Kiaacy Math, mo Bxoauts B .NET Framework.

Bci nepepaxoBaHi METOM € 3aralbHUMU MeTojamMu kiacy Math, Tomy
BOHM TIOBMHHI  BHUKJMKatucs 3 mnpedpikcom Math —  wanpuknan:
Math.Logl0 (10), abo immoptyBatu kiac Math y mMomyns: Imports
System.Math.
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Tabnuus 2.6 — OcHOBHI MaTeMaTU4H1 PYHKIII1

MarematrnuHa 0)115 (¢
yHKIIis

Abs(apr) [ToBepTae abcomroTHE 3HAUYCHHS (MOTYIb) YUCIa (apr)
Acos(apr) IToBepTae KyT, KOCHHYC SIKOTO JOPIBHIOE 33JJaAHOMY YuCTy (apr)
Asin(apr) [ToBepTae Ky, CHHYC SKOTO JOPIBHIOE 33JJAHOMY YHCITY (apr)
Atan(apr) IToBeprae KyT, TAHT€HC SKOTO JIOPIBHIOE 3aJAHOMY YHCITy (apr)
Cos(apr) [ToBepTae KOCMHYC 334aHOTO KyTa (apr)
Exp(apr) IToBeprae uncno e (=2,71828182845905), 3BeeHe B 3aaHy CTyIiHb (apr)
Log(apr) [ToBepTae HaTypanpHuUl orapudm yuciua (apr)
Logl10(apr) IToBeprae necsTkoBuii norapudm ymcia (apr)

Log(apr, och)

[ToBeprae norapudm urcina (apr) 3a 3aJ1aHOI0 OCHOBOIO (OCH)

Round(apr[, Toun])

Oxkpyrisie ynciio (apr) A0 HalOMMKIOTO 1UTOro abo 3a3HA4YE€HOT KUTBKOCT1
JIECSITKOBUX 3HAKIB MiCJII KOMU (TOYH)

Sign(apr) [ToBepTae BenMuuHy, 1110 BU3HAYAE 3HAK 4yKcia (apr)
Sin(apr) [loBepTae cunyc 3aaHoro Kyra (apr)

Sqrt(apr) [ToBepTae kBaipaTHUI KOPIHb Yucia (apr)

Tan(apr) [ToBepTae TaHreHc 3ajaHoro Kyra (apr)

2.3 ®yHkuii KOHBepTaLil

Tabnuis 2.7 — OcHOBHI (yHKIIIT KOHBEpTAIli
Im's Tumn, mo Jiana3oH [u1s apryMeHTy
byHKIIT TTOBEPTAETHCS
Bix —1.79769313486231570E+308 no —4.94065645841246544E—
CDbl Double 324 s HeratMBHUX 3HaudeHb, Bix 4.94065645841246544E-324
no 1.79769313486231570E+308 s MO3UTUBHUX 3HAUYEHD
Clnt Integer Bin 2147483648 1o 2147483647, npoboBa  yacTHWHA
OKPYIJISIETHCS
Bin -9,223,372,036,854,775,808 mo 9,223,372,036,854,775,807;
CLng Long
JIpo0OOBa YaCTHHA OKPYTJISIETHCS
CShort Short Bin —32768 no 32767; npoboBa 4acTUHA OKPYTIISETHCS
csn Sinale Binx —3,402823E+38 mo —1,401298E—45 njyis HeraTUBHUX 3HAaYeHb
g g Bix 1,401298E-45 no 3,402823E+38 11 MO3UTHBHUX 3HAYEHUHI
CStr String 3HaueHHs 10 TnoBepTaroThes ¢yHkiiero CStr 3amexarb Bin
apryMeHTy
. [ToBepTaroThCs UncIa, MO0 MICTIATHCS B CTPOKOBIM 3MIHHIHM B IKOCTI
Val YucnoBuit ) )
YHCIIOBUX 3HAUEHb BIAMOBIIHOTO THUITY

2.4 ®yHkI11ii BBOAY/BUBOAY

Jlnst peanmizanii OUIbII THYYKOTO 1HTEpdeiicy KOpHucTyBada JOILIIBHO

3aMICTh

KOPCTKOIro IpUCBOKOBAHH:A

3HAUYEHb 3MIHHUM a00 00’ekram

BUKOPUCTOBYBaTU (YyHKIIO BBOAY InputBox. [lnsi BuBomy pe3ynbraTiB abo
MOBIJJOMJICHb IIPOTPAMH, MOXKJIMBE BUKOpUCTaHHS (yHKINT BUBOAY MsgBox.

Omneparop BBoay InputBox
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CuHTaKCHUC:

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

<noBigomiieHHs> / [<3aronoBok>] OOO0B'sI3KOBHI / HEOOOB’S3KOBHII mapamerp Tumy String.
JIOBUTbHA TOCIIIOBHICTh CUMBOJIB B MojaBiHHUX mamkax (");
TEKCT, SIKHH MICTUTBCS B 3reHepoBaHOMy BikHI InputBox B
SIKOCTI TOSICHEHHS Ta JI0 3aroJIOBKY BiIIOBIAHO. SIKIIO TEKCT
CKJIAJIAE€THCS 3 ICKUTBKOX PSAIKIB, TO MOXKHA PO3IUTUTH PSIKA
3a momomoror 3Haky moBepHeHHs kapetku (Chr(13)), 3Haky
nepexony Ha HoBuM psok (Chr(10)) abo ix koMOiHaIil MDK
KOYKHUM PSIKOM;

<3HAYEHHS> 3HAYEHHS 32 3aMOBYYBAaHHSAM 3MIHHOI BIIOBITHOTO THUITY.

Sxmo Oyap-skuii HE0OOB SI3KOBHM TMapaMeTp olepaTopa 3aMOBUYYETHCS,
CTaBJISATHCS] KOMU.
[Ipuknan (pe3yabTaT BUKOHAHHSA MTOAAHO Ha puc. 2.1):

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

Tabmuis 2.1 — Ipuknanu Bukopuctanus ¢yHkuii BBeaeHHs InputBox

OxHo BBOAA ﬁ
x = InputBox("x = ", "OKHO ——
TMeHa
Beoma", 20) \4
20
OkHo BBOAA

BEIE,‘,ELHTE,‘.?.HﬁHE,‘HHE,‘
x = InputBox ("BremuTe 3HaueHUe" nepeMeHHoii x

& Chr(13) & "nepemenHou x", OTMeHa
"OxHo BBOma", 100)

K

1Al -

100|

OnepaTtop BUBEICHH: JaHUX MsgBox

Cunrakcuc:
MsgBox (“<cnmucok BuBomy>" [,<kxHonkm>] [, “<3arojgoBok>"])

<cnucok BuBoay> OOoB's3koBHi mapamerp THmy String. Tekcr, mo BinoOpaXkaeTbcs B
J1aJIoTOBOMY BIKHI y BUIJIAAI MOBIAOMIIEHHS. SIKIIO TEKCT CKIANAETHCA 3
JEKUIBKOX PSJAKIB, TO MOXHa PpO3AUIMTH PAJIKM 3a JIOTIOMOTOI0 3HAKY
noBepHeHHs kapetku (Chr(13)), 3naky nepexoay Ha HoBHM psgok (Chr(10))
abo ix KoMOiHalii MDK KOXHUM PSAIKOM. B SKOCTI CIIMCKY BHBOJY TaKOX
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3py4HO BHKOpHCTOBYBaTH (yHKIiI0 Str (apryment). EnemMeHTH CcHHUCKY
BHUBOJY 3'€THYIOTHCSI MK CO00I0 3HaKOM &;

[<xHOTIKI>] HeoOoB's3koBuit  mapamerp. 3HaAueHHS, MO0 33Jal0Thb HOMEp 1 THI
BiJOOpakyBaHMX KHOIOK, CTUJIb BUKOPUCTOBYBAHOTO 3HAYKa, TUIT KHOIIKU 32
3aMOBUYYBAHHSM 1 O3HaKy MOJAIBHOCTI BIKHA MOBIIOMIICHHS. SIKIO JTaHWiA
mapamMeTp OIyIIeHWH, I0-3aMOBUYBAaHHIO BHUKOPUCTOBYETHCS HYIJIbOBE
3HAYCHHS;

[<3aromnoBox>] HeoOos's3koBmii mapamerp Tumy String. TekcT, sKUil BigoOpakaeThCcsl B
PSAAKY 3arojioBKa MIiaJIOTOBOTO BiKHA. SIKIIO Tapamerp OIyIIECHHH, PSI0K
3aroJIOBKa MIiCTUTh IM'SI TOJIaTKY.

Tabmuns 2.2 — [puknaau Bukopuctanus ¢yHkiii BuBeaeHHs MsgBox

Pesynbtar &r
MSgBOX("X =" g Str(x) s " og "X+SiH(X) ¥ =20 x+sin(x) = 20.9129452507276
=" & Str(x + Sin(x)), , "PesymbTar")
Lo |
rPe33.u'||;1'a'r &J
MsgBox ("x =" & Str(x) & Chr(13) & 0 x=20
"cos (x) =" & Str(Cos(x)), vbInformation  cos(x) = 0.408082061813392
+ vbOKCancel, "PesyarTatr'")
l OK H OtmeHa

2.5 Po3B’s130Kk 3amaui «OQO0YHCICHHA 3HAYCHHS MATEMATHYHOIO
BHpa3y»

YMmoBa. OOYMCIUTH 3HAYEHHsS BUpa3dy, 3 po3poOKor0 iHTEepdeicy
KOpHUCTYyBaya:

2
Sin(x) -1+ L | X X mpu x = 0,5

Sin®(3x° + 67x% — 6x) (2—x)2

BukopuctoByroun BUKJIAAKH TJ1. 2.2 OTPUMAEMO EKBIBAJICHTHY

MaTEeMaTUYHY KOHCTPYKIIIIO 3T1AHO 3 IaHOI0 YMOBOIO:

y = (Sin(x) - 1 + 1 / ((Sin(3 * x ~ 5 4+ 67 * x ~ 2 - 6 * x))
~2)) f((x M 2 - x) /(2 - x) " 2))

Crucmi BIIOMOCTI TPO €JIEMEHTHU YIPaBIiHHS, SKI TPU3HAYEHHI s

CTBOpPEHHS 1HTepdeiicy KOpUCTyBaua HaBeJeH1 y A0aTKy b.

«lHpopmaTuka Ta cuctemornoria»




21

[TpunimnoBa 0J10K-cxeMa alropuTMy

10YATOK @ 1) mo4aTox anropuTMy
2) hbopmyBaHHS naHUX
l 3) nporiec: 00UKCIICHHS BUPa3y
4) BUBCIICHHS pE3yJIbTaTy Ha JAUCILICH
X 5) KiHEIb aIrOPUTMY
2
Y=1(x)

®

Y]@

f(x) = (Sin(x) - 1 + 1 / ((Sin(3 * x ~ 5 + 67 * x ~ 2 — 6 *
X)) M 2)) * ((x N2 -x)/ ((2-x) " 2))

[IporpamMHuii KO AJITOPUTMY

Imnoptyemo cuctemuuid kinac Math, sgkuil Cay>KUTh 118 BUKOPUCTAHHS

MaTeMaTUYHUX QYHKINN 1 MATEMAaTUYHUX KOHCTAHT:
| Imports System.Math ' mMmMnopT 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.EventArgg) Handles MyBase.Load
Labell.Text = "BeUMCINUTH, C pazpaboTKOM

COOTBETCTBYNIETO MHTepdeMca IMNoJIb30BaTesd: "
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 pasi noMusKu nporpamMa ojpasy nepeme a0 noznadku 999
‘ On Error GoTo 999
x = TextBoxl.Text
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B nactynHomMy 6110111 004MCIMMO BUPA3, 3T1JIHO 3 YMOBOIO:

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

TextBox2.Text =y
Buxopucranus maremarnunoi Qynkiii Round, sika okpyriioe 3HaueHHs
3MIHHOI Y 10 BCTAaHOBJICHOI TOYHOCTI:

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

999:
End Sub
End Class

TecTyBaHHS aNroOpuTMy

o= BbluncneHwe 3HaueHWA QYHKUWMKW C 3aAaHHOW TOUHOCThIO —Iglﬂlg

BeiMMcnUTE, ¢ pa3paboTKol COOTBETCTEBYHILIEND WHTepdeica None30BaTena:

1
Sin? (3x° +67x% - 6x)

Sin(x)—1+

05 npux=0.5-7

y= -0.063413

[NpoeepounHeli oTeeT: 0.06341253

Pucynok 2.1 — ®opma 3aaaui «OOUUCICHHS BUpa3y»
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3. AJITOPUTMU PO3T'AJIYKEHHA YV VB

3.1 YmoBHuii oneparop If...Then...Else

YMOBHUI OIIEpaTOpP BHUKOPUCTOBYETHCA I TOJAHHSA PO3raly’KEHOrO
00YHCITIOBAIBHOTO TIporiecy y Komai mporpamu Moo VB.Net. [leranpHa
iH(pOpMAIisS PO aJITOPUTMHU PO3TATYKCHHS TOaHa y nonatky A (1. A.l).

YmoBauit oniepatop If...Then...Else Mae a1Ba Tumm CTpyKTyp: pSIKOBY Ta
0JI0uHY.

Cunrakcuc pSII[KOBOT CTPYKTYpHU YMOBHOI'O OII€paropa:
If <jmoriuumy BuUpas> Then <onepatopml> [Else <omnmepaTopm2>]

JIOTIYHUN BUpa3 pe3ynbTaToM MOXKe OyTH OJiHE 3 JIBOX 3HaueHb (ICTHHa) abo (XHOHICTH);
JIOTTYHUN BHUpa3 CKJIAAAETHCA 3 ONEPAH[IB JIOTIUHOTO THITY, MDK SIKUMH
MICTATHCS 3HAKH JIOTTYHUX OTepallid 1 MOKe MaTh OJHE 3 JIBOX 3HAYCHB:
True (Ictuna) abo False (XubOHicTb).

oneparopu 1 BUKOHYIOTHCS IIPY 3HAYEHHI1 JIOTTYHOT'O BUPA3y «ICTUHA.

omepaTopu 2 BUKOHYIOTHCS TIPH 3HAYEHH1 JIOTIYHOTO BUPA3y «XUOHICTHY.

VY Tabn. 3.1 HaBeICHO CITUCOK OIepaTopiB MOPIBHIHHS 1 YMOB.

Ta6muns 3.1 — Jloriudi onepaTopu Ta pe3yJbTaTu

Omnepatop IcTHa, SKIIO XUOHICTD, SIKILIO
< (MeHIIIe) expressionl < expression2 expressionl >= expression2
<= (MmeHIIe abo PIBHO) expressionl <= expression2 expressionl > expression2
> (binbIIe) expressionl > expression2 expressionl <= expression2
>= (bunbie abo PiBHO) expressionl >= expression2 expressionl < expression2
= (piBHO) expressionl = expression2 expressionl <> expression2
<> (He piBHO) expressionl <> expression2 expressionl = expression2

Cunrakcuc 6;104HO1 (OpMH YMOBHOI'O OIlepaTopa:

If <gmoriuumy BUMpasz 1> Then
onepatopu 1

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

[Else
onepaTopu nj
End If
oneparopu 1 JOBUTbHA KUTBKICTh OTIEPATOPIB, 1110 BUKOHYIOTHCS 33 YMOBOIO:

JoTiYHu Bupa3s 1 € «ICTUHAY,
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JIOTTYHUI BUpa3 2 MOBEpPTAa€ HEHYJIbOBE 3HAYCHHS («ICTHHA») a00 HYyJb («XUOHICTHY);

onepartopu 2 JIOBUIbHA KUIBKICTh ONEPATOPIB, 10 BUKOHYIOTHCS 32 YMOBOIO:
JOTIYHMI BUpa3 2 € «ICTHHa»
oTiepaTopu n JIOBUTbHA KUIBKICTh ONEPATOPIB, 10 BUKOHYIOTHCS MPU IHIIUX YMOBaX.

B macTynmHOMY mpuKiIaAl peaai3oBaHUM aJTrOpUTM BH3HAYEHHS KiJIBKOCTI
nmudp uwmcna. Kpurepiem Bu3HAaueHHS € HAJICKHICTh YWCIA 10 OJWHMUII,

necsaTok, coreHb (1 mudpa, 2 mudpu, 3 mudpU BiAMIOBIIHO).
Dim umciio, umbpel As Integer

Dim crpoka As String

uycyio = 53 ' 3amaeM dYMCIO

'B JIOTMUECKOM KOHCTPYKLIVNM IIpoBepdeM IPMHAIJIEXHOCTBb UYMCJla K
OIOHOMY M3 VHTEepPBAJIOB

If umcyo < 10 Then

unbper = 1 'ecyam umcyo MeHblme 10 — OHO comepxuT 1 uUMbpy
ElseIf umcio < 100 Then
undpel = 2 'ecnm umcio Mesbime 100 (1 npm sTOM OOoJblIe
10, mcxomsa M3 MNPEenHOylero YCJIOBMSA) — OHO COHNEPXMUT 2 LUUOPH
Else
undpe = 3 'ecynm umcio OoJbiie, uiIu paBHo 100 (crmenyer
13 NPemunylux 2 YCJOBMM) — OHO COOepXuT 3 UMOPH
End If
If umopper = 1 Then crpoka = "OmuHa umppa" Else crTpoka =

"Heckonbpko Ludp"
MsgBox (cTpoka, MsgBoxStyle.Information, "CoobuenHue™)

3.2 Jloriuna xkoHctpykuis Select Case

Konctpyxkiist Select Case 103Bojisie oOpoOJISITU B IMporpami JIeKUIbKa
yMOB 1 aHanoriuna Onoky kouctpykiti If ... Then ... Else. Lls xoucTpykitis
CKJIQJIA€ThCSI 3 aHAII30BaHOTO BHUpa3zy ¥l Habopy omepaTopiB Case Ha KOXHE
MO>KJIMBE 3HAYCHHS BUPa3y.

Cunrakcuc koHCTpyKIii Select Case HacTymHUM:

Select Case <3mMiHHa>
CASE <3HaueHHs 1>
<KOHCTPYyKIis 1>
CASE <BHaueHHS 2>
<KOHCTPYKIIis 2>

End Select
3MIHHA 3MiHHA I TOPIBHSHHS,

3HaueHHA |, 3Ha4YeHHd 2,... oOoB's3k0BHit B omeparopi Case. CnHCOK MOKIMBHUX
3Ha4YeHb Ul Hapamerpa <3MiHHa>, IO PO3AUISIOTHCS
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KOMaMH, SIKUH MOKe MaTu BUTIIsiA (Tabm. 3.2);

<KOHCTpyKIis 1>/ <koHCTpyKIis 2> Onuu abo rpyma omepaTopiB, IIO PEAT3YIOThHCS, SKIIO
3HAYCHHIO <3MIHHa> BiINoBinae 3HaueHHs | / 3HAYCHHS
2.

Tabmums 3.2 — Korcrpykiii aiis onepartopa Case

3HaueHHs11 To 3HaueHHsa2 BKa3ye Jiara3oH 3Ha4YeHb JIIsl <3MIHHA>

Is <omeparop nopiBHAHHSA> <3HAUEHHS> BuxopucToByeTbcs 3 011epaTOpOM MOPIBHIAHHS
(=, <>, <, <=,>abo >=) 11 0OMEKEHHS
MO>KJIMBUX 3Ha4€Hb <3MIHHA>

3HAYCHHS Bun, y skoMy HamaeTbes TUTbKY 3HAYCHHS,
PO3TISAAETHCS SIK OCOOTUBUI BUITAI0K
BUKOPHUCTAHHS IS, Jie oniepatop MOPIBHSHHS —
3HaK piBHOCTI ( = ). [lana dhopma 0GUHCITIOETHCS
K 3MIHHA = 3HAYEHHS

Jlorika BUKOHAHHSI KOHCTPYKLII HACTyIHA: OOYHMCIIOETHCS 3HAYEHHS
3aIaHOr0 B KOHCTPYKIIi BUpa3y. [IoTiM oTpuMaHe 3HaY€HHS MOPIBHIOETHCA 31
3HAQUYEHHSAMU, IO 3adaiThesa B omnepatopax CASE koHcTpykuii. Skmio
3HAJIGHO WIyKaHE 3HAYEHHS, BUKOHYIOTbCS KOMAaHIU, MPUIHMCAHI JaHOMY
oneparopy CASE. Ilicnsa 3aBepilieHHS] BUKOHAHHSI KOHCTPYKIIM YIpaBIiHHS
OyJie nmepeaaHo KOHCTPYKIIii, HACTYIHOI 3a Kiro4uoBUM ciioBoM End Select.

3.3 Po3B’s130K 3a/1a4i «AJITOPUTM po3raay:keHHsi 2 rijikn» (I1f-psigok)

YMoBa. OOUYUCIUTH 3HAYEHHSI KYCKOBO-aHAMITUYHOI (YHKIII 2 TUIKH 3
BUKOPHUCTAaHHAM KOHCTPYKIIi (If-psiaox).

€, X<a

T, X=a

Crucii BIAOMOCTI MPO €JIEMEHTH YIPABIIHHA, $KI TPU3HAYCHI s
CTBOpEHHS iHTepdelicy KOpUCTyBaya HaBeeH1 y 10AaTKy b.
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[TpunimnoBa 0J10K-cxeMa alropuTMy

[IOYaTOK @ 1) moyaTox anroputTMy
2) hopMyBaHHS TaHUX
3) nepesipka yMOBH
4) mporiec: 00YKCIICHHS BUPa3y 3a 1 TUIKOO

5) Tpo1iec: 0OUMCIIEHHS BUPa3y 3a 2 TUIKOIO
2 6) BUBEICHHS pe3yJIbTaTy Ha JUCILICH
7) KIHELlb AITOPUTMY

X

® + v=0 | ®

—©

5 y=(@1) y

=)0

[ =MathE
= (2) = Math.PI

[IporpamMHuii KOJI aJITOPUTMY

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 oOpanuii RadioButtonl, To 3HauyeHHs aprymeHTIB OyayTh
BBOJIUTUCS Y€pe3 TEKCTOBI MOJIS:

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

Else
Sxmo Oyae oOpanuii RadioButton2, To 3HaYeHHs aprymeHTIB OynyThb
BBOJIUTHCS Y€pe3 N1AIOr0OBI BIKHA, 3a JJOIIOMOTOIO oreparopa BBoay InputBox:

a = InputBox ("BBemmuTe 3HaueHue y3Jja a')
x = InputBox ("BremmTe 3BHaueHMe aprymMeHTa xX")
End If

B nactynmHoMy OJiolll peasnizyeTbCs alrOpUTM BUOOPY TUIKH 3TiAHO 3
YMOBOIO PO3TIY)KEHHS, MPEJICTaBICHUM Yy BUIJISAI CTPOKOBOI KOHCTPYKIIIT
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(1l3) &
"BreruncyjieHusa npowsnu oo " & v & "-u BerBm ", , "BerTmBjeHue: 2
BeTBU")

End Sub

TecTyBaHHS alropuTMy

IF cTpoka |IF 6nok | Select Case|

a= 3
e .x<a
xX= ] y _
X xXx=2a
WMcnonesoBaTtk:

@ TekcToBoe none

(") aManoroeoe OKHO
- Bel4MCnnTE

r
BeteneHwe: 2 BeTEM |_

OTBET: x=2; y=271828182845905
BuiumcneHwa npownm no 1-i eetewn

Pucynok 3.1 — ®opma 3aaa4i « AJTOPUTM PO3TATYKEHHS 2 TLIKH

3.4 Po3B’s130K 3a1a4i «AJaroputM posraayxeHns 3 riakm» (If-0J10k)

YMmoBa. OOUUCIUTH 3HAYEHHSI KYCKOBO-aHAMITUYHOI (YHKII 3 TUIKH 3
BUKOpUCTaHHAM KoHCTpyKIii (If-0710K)

In(x), x<a
Y =<arccos(x),a<x<b
7, X>b
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Ctucni BIIOMOCTI MPO €JIEMEHTH YINpPaBIiHHA, K1 NPU3HAYEHHI JUJIS
CTBOpEHHS 1HTepdericy KOpUCcTyBava HaBeAeH1 y 10aaTKy b.

[TpuninoBa 0J10K-cxeMa alropuTMy

( l DXO

1) moyaTox aJropuTMy

2) hopMyBaHHS JTaHUX

3) nepeipka 1-i ymoBu

4) mpornec: o0UHCIeHHS BUpa3y 3a 1 TUIKOO
5) mepeBipka 2-1 yMoBU

6) mpotec: oOuuCIeHHs BUpa3y 3a 2 TUTKOI0
/) mpo1ec: 00UnCIeHHs BUpasy 3a 3 TUIKO0
8) BUBEJICHHS pe3yNbTaTy Ha JTUCILICH

Q) KiHeUb ANTOPUTMY

al, bl 2
x1
+
G) yL= (1)
vl =1
5 yl=(2)
al SXS vl = 2
b1
yl=(3)
vl = 3
@ =In(x)
yl=1(2) =arccos(x)
R)=mn

/ yl
=\ vl ,‘ KIHEIb )

[Iporpamnauii Kog anropuTMy

Dim al As Double =
Dim bl As Double =
Dim x1 As Double =
Dim Y1 As Double
Dim vl As Double

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

e As System.EventArgs)

ListBoxl.Items.Clear ()
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On Error GoTo 999 'm crnyuae ommbkmM yIpPaBJIEHME IeperaeTcsd
mMeTke 999

ComboBox1l.Items.Add (ComboBox1l.Text) 'Ecam Hamo noOaBUTH
HOBOE 3HaueHNe

al = ComboBoxl.Text 'BamaHme 3HaUeHUS y3Ja A

ComboBox2.Items.Add (ComboBox2.Text) 'Ecau Hazno IJ0OaABUTH
HOBOE 3HaueHNe

bl = ComboBox2.Text ' BamaHue 3BHaAUeHMI y3Jja B

ComboBox3.Items.Add (ComboBox3.Text) 'Eciau Hazno IJo0OaABUTH
HOBOE 3HaueHNue

x1 = ComboBox3.Text ' 3BamanHme 3HaueHUsa y3Jja C

B nactynmHomy 05011l peanizyeThCsi alTOPUTM BUOOPY TUIKUA 3TITHO 3

YMOBOIO PO3TIy>)KE€HHS, TMPEJCTABICHUN y BUIJISAI OJIOKOBOI KOHCTPYKIII
If...Then:

If x1 < al Then

Yl = Log(x1l) : vl =1

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

Else
Y1 = PI : vl = 3

End If

'BeiBOI pesyybTaTa B ListBoxl
ListBoxl.Items.Add ("llonyumnm S3HaAUYeHMe OQyHKLUMM:'")

ListBoxl.Items.Add ("Y=" & Y1)
ListBoxl.Items.Add ("npu 3HaueHUM aprymeHTa:")
ListBoxl.Items.Add ("x=" & x1)
ListBoxl.Items.Add ("Berumcijgenmusa mnpousm no " & vl & "-u

BeTBM") : GoTo 1000

999: ListBoxl.Items.Add ("lIpoBepb MNpPaBUILHOCTL ")
ListBoxl.Items.Add (" BBOIA JAHHBEIX")

1000:

End Sub

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

'Layout (mep c aHIJI. — CXeMa pasMelleHUH)
TablelLayoutPanell.Visible = True
End If

TrAkFxAkxxAxxA TF 3 peTBM (CTAHOAPTHBI BapMaHT) XX HF*xAkxdx
B nactynmHoMmy OJiolll peanizyeTbCs alrOpUTM BUOOPY TUIKH 3TiAHO 3

YMOBOIO PO3TaNy>KCHHs, TMPEACTaBICHUN y BUTJIAAI OJIOKOBOI KOHCTPYKIIIT
If... Then:

If x1 < al Then

Y1 = Log(xl) : vl =1

ElseIf x1 >= al And x1 <= bl Then
Y1l = Acos(x1l) : vl = 2

Else
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Yl = PI : vl = 3
End If

Dim OrBeT As Object = MsgBox ("OTBET: x=" & x1 & "; y=""

& Y1 & Chr(13) & _
"BreruycygieHua npownu oo " & vl & "-¥ BeTBU"
MsgBoxStyle.Exclamation + MsgBoxStyle.YesNo)
If Oreer = MsgBoxResult.No Then
Dim OrBetrl As Object = MsgBox ("IIPOLNOJIXATH PABOTY 2",
MsgBoxStyle.Question + MsgBoxStyle.YesNo)
If Oreerl = MsgBoxResult.No Then
TabControll.SelectTab (2)
End If
End If
End Sub

TectyBaHHSA arOPUTMY

o BETBANEHMWE [E=N R

CheckBox I TableLavoutPanel Label ComboBox
m IF 6ok | Select Case

\f EbIGpaTk npnusannh\\e OaHHbIe c&ucnanammux cnugKoe"

In(x) ; X<a
Y =<arccos(x) ; asx<h V}‘“‘ A Vg«u— E »qfoy.uuma X
T i Xx>b = v 3 -0 -

l SGNOM!J yrasanHvie 5(_“3@!& 3amycmu cfopl{y

Jloayuuru 3HaveHue GyHKuuu:
Y=1,5707963267949 PictureBox

npu 3HaueHul apeymenid.
x=0 ListBox

BoruncAenus npouiAl no 2-il eemeu

Pucynok 3.2 — ®opma 3aaa4i «AJTOPUTM PO3TATYKEHHS 3 TLIKH

3.5 Po3p’s130k 3a1a4i «AaroputMm posraiy:keHHst 4 riakm» (Select Case)

YMmoBa. OOUYUCIUTH 3HAYEHHSI KYCKOBO-aHAMITUYHOI (GyHKIII 4 TUIKH 3

BUKOpUCTaHHAM KoHCTpyKIIii (Select Case).
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sin(x), x<a

ltg(x), b< x<c
ctg(x), x=>c

cos(x),a<x<b

31

Ctucni BIIOMOCTI TPO €JIEMEHTH YIPaBIIHHS, SIKI TMpU3HAYCHI MJis
CTBOpEHHS 1HTepdeiicy KOpUCTyBaua HaBeeH1 y 101aTKy b.

[TpunInoBa 0J10K-cxeMa alropuTMy

C 1 H®

a, b 2
C, X

1) mo4aTox anroputTMy

2) popmyBaHHS JaHUX

3) nepesipka 1-1 ymoBu

4) npouec: oO4KcIeHHs BUpa3y 3a | Tuikoro
5) mepeBipka 2-1 yMoBU

6) mporiec: oOunCIIeHHs BUpa3y 3a 2 TUTKOI0
7) mepeBipka 3-1 yMoBHU

8) nportiec: oOUMCIIeHHs BUpa3y 3a 3 TUIKOI0
9) nportiec: oOUMCIIEHHS BUpa3y 3a 4 TUIKO0
10) BuBeICHHS pe3y/IbTATy Ha JUCIUICH

11) kiHelup anropuTMy

y= () O)

vl =1

as<x<b

I
N

y=(3)

vl = 3

v
<
=,
&
=
&
\_/
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(1) =sin(x)
(2) =cos(x)
1@ =tg(x)
[(4) =ctg(x)

[Iporpamuuii Kog AIrOPUTMY

Private Sub ButtonZ 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 ("Beemure 3HadUeHue aprymMeHTa", "OKHO
Beroma'", -5)

Select Case x

Case Is < a

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

End Sub
#Region "MEPLAKIIEE IOJE"
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-IIEPEBO]J: 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)
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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 alrOpuTMy

|IF_ctpoka | IF 6nok| Select Case |

® ® & >

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

3ajanTe yanbl BETBNEHWA

A= O B= & c=10 E

Pucynok 3.3 — ®opma 3aaa4i «AJTOPUTM PO3TATYKEHHS 4 TLIKI
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4 1ITUKJITYHI AJITOPUTMHA YV VB

4.1 Hukam 0e3 BKIaJeHHH 3i 3a31aJ1eriib BiIOMOI0 KJIBKICTIO IOBTOPEHb
(For...Next)

[uxn For...Next BUKOpHCTOBYETHCS, KOJIM HaIlepe ] BiIOME ITOYaTKOBE Ta
KIHIIeBE 3HA4YEHHS JYWIbHUKA. [lOBTOpIOE BHUKOHAHHS TPYMU I1HCTPYKIIIM
3a3HaveHe yucio pa3. CuHTakcuc 3anucy uukiy For...Next Mae BUTIIS:

For <aiummnbHuk> [As <TuI JaHUxX>] = <nouaTok> To <kiHelb>
[Step xpox>]
[1HCTPYKII1I ]
[Exit For]
[1HCTPYKILI1I]
Next [JI1iUMIIbHUK ]

JTYUIBHUK 000B's13k0BHI. UucioBa 3MiHHA, BUKOPHUCTOBYBAHAa B SIKOCTI JIUYMJIbHHKA
UKITY;

II0YaTOK 000B'13k0BHH. [louaTkoBe 3HaYEHHS 3MIHHOT JIIYMILHHKA;

KIHEIb 000B'13k0BHH. KiHIIeBe 3HAUCHHS 3MIHHOT JTIYMJIBHUKA;

KpOK HEOOOB'SI3KOBUI. 3HAUCHHS, HAa SIKE€ 3MIHIOETHCS JIYMIBHHUK TPH KOKHOMY

BHKOHAHHI TijIa IUKTY. SIKIO Iie 3HAYEHHS He 3aJiaHe, 3a 3aMOBUCHHSIM KpPOK
JOPIBHIOE OJIMHMIII;

THCTPYKITIi HeoOoB'si3koBui. OmHa abo nekimbka iHCTpyKmid Mibk For 1 Next, mo
BHKOHYIOTBCS 3a3HaUCHE YHCIIO0 pas.

[Tpuxnan Bukopuctanusa HUkiy For...Next 6€3 BKJajeHb:

Dim umcmno As Integer
Dim cymma As Integer
For umcyio = 0 To 10
cyMMa = umcjo + 1
Next umcio
MsgBox (unciyio, MsgBoxStyle.Information, "Coobmenue")

4.2 llukam 3 BKJIAJAEHHSM 3i 3a371aJ1eriib BiToM0I0 KiJIbKICTIO IOBTOPEHb
(For...Next)

JlonmyckaeThcsi opraizaiiis BkJIajgeHuX IUkiiB For... Next (oauH muki
For... Next po3TamoByeThcsi B Cepe/iuHl 1HIIOTO). JITYMIBHUK KOXXHOTO ITUKITY
MOBHWHEH MATH YHIKaJbHE 1M's.
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B HacTtynmHOMy mnpukiaal peanizoBaHHil anroputMm (OpMYBaHHS Ta
BUBEJICHHS Ha €KpaH CTPOK, ki MicTateh uuppu Big 0 mo 9. Anropurm
3aCHOBaHUH Ha 3aCTOCYBaHHI BKJIAJCHUX MUKITYHUX KOHCTPYKIIii For... Next.

Dim cryoma, umuppa As Integer
Dim cTtpokxa As String = ""
For crmora = 10 To 1 Step -1
For umbdpa = 0 To 9
cTrpoka &= CStr (umbppa)’
Next umbpa
CTpoKka &=
Next cJoBa
MsgBox (cTpoka, , '"cTpoxa")

I CTpoKa g

|3am

0123456789 0123456789 0123456789 0123456789 0123456789
0123456789 0123456789 0123456789 0123456789 0123456789

4.3 Ilukam 3 HeBiAOMOI0 3a37aJ1eriib KijibKicTio moBTOopeHb (While ... End
While)

Oneparop While 3aBxau mnepeBipse yYMOBY 10 BUKOHAHHS LHKIY.
BukoHaHHS ITUKITY TPOJOBXKYETHCS JOKM 3HAUYCHHS YMOBH 3QJIMIIAETHCS True
(Ictuna). Sxmo ymoBa pgopiBHioe False (XuOHICTh) Ipu MepuioMy BXOJl B
[IMKJI, BOHA HE BUKOHAETHCS KOJTHOTO pa3y. CHHTAKCHUC 3aliCy Ma€ BUTIISL:

While <ymoBa>
[<iHCTPpYKLI11>]
[ Exit While ]
[<iHCTPpYKLI11>]
End While

[Tpuknan Bukopuctanss nukity While ... End While. Anroputm peanizye
HAKOIMYEHHA 3HA4Y€Hb Yy 3MIHHIA <CUETYMK™>, Ta BHUBEICHHSI Ha €KpaH
BIJITIOBIJIHO IIbOMY 1H(OpMAIIiT PO KUIBKICTh 1T€palii.

Dim cuetrumk As Integer = 0
While cueTumk < 20
CUeTUMK = cueTuuk + 1
End While
MsgBox ("Uuxy npouwen " & CStr (cueTtumk) & "paz")
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4.4 Po3B’si30k 3ana4i «OquHapHa cyma / 1oGyTOK YMCI0BOIO PAIY»
(koHcTpykuist For...Next 6e3 BKJ1aeHHs)

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

Crtucni BIZOMOCTI TPO €JIEMEHTH YIPaBIIHHS, SIKI TPU3HAYCHI IS
CTBOpEHHS iHTepdelicy KOpUcTyBava HaBeAeH1 y 101aTKy b.

[TpunIMnoBa 0J10K-cxeMa alropuTMy

( ouatox ) @ 1) moyaTox alropuTMy

2) hbopmyBaHHS TaHUX

3) BBEIICHHS 3HAUCHHS 3MIHHOT (cyMa
psy)

4) MoYaToOK IMUKITIYHOTO MPOIIECY

5) mpotec: 00YHMCIeHHS BUpa3y Ta
HAKOTTMYCHHS CYyMHU

6) BUBEICHHS pe3y/IbTaTy Ha JUCIUICH
7) KIHEIIb AITOPUTMY

U=ettan2* @

Logl0(a * x +
etta)
S=S+U
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[Iporpamuunii Kox aIrOpUTMY

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

= W

Maximum = n ' BHVMMAHVE: (.Maximum)=pealjibHOMY KOJI-BY
nrepauumn
Minimum = 0
.Step =1
.Value = 0
End With
k = InputBox ("Brenmure HauvaJibHOE 3HAa4YeHMe cCcUyeTdmka'",

"OnpenmesdeT HMXHMM MHIEKC CyMMupoBaHuda", 1)

B HactynHOMYy 00111 peanizyeThCsl IUKITYHUM aJropuTM 0€3 BKJIaJCHHS,
OOYMCIICHHS YJIEHIB pany U, HAKOMMWYCHHS 1X CyMH, Ta BUBCIACHH PEC3YJIbTATy
B TEKCTOBC I10JIC:

For etta = k To n
ProgressBarl.PerformStep () 'Step-llpupaumeHue, Ha
KOTOPOE KAaXIHlM BHEI3OB
'Meronma PerformStep yBenmumMBaeT TeKyllee I[OJIOXEHUE
MHIMKATOPA BHIIOJIHEHMS
tbhxInf0.Text = tbxInfl0.Text & vbNewLine & "N" & etta &

", U=" & U & " S=" & S
U = etta ~ 2 * LoglO(a * x + etta)
S =S5+ U
Next

B wactymHomy Onomi peami3yeTbcsi (PYHKI[IOHAIBHICTH €JIEMEHTY
ynpasiiHHs ColorDialog, sikuit 3amae koiip 3aauBaHHs Ta WIPUPTY TEKCTOBOTO
nojs thxInfO:

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
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TecTyBaHHS aIropuTMy

.
51 Lnkamueckue npo_' - Elﬂlﬂ—hJ

Haitm1 cymmy prga |EJ10.'JKBHHbIE LMK NMYECKWE NPOLECCH] | LMknryecke NMpOUSCCEl © HEMSEECTHRIM SED3HEE YACNOM noaTopeHunl

HafiT cyMMy paIa

293 lg(ax+6)
o=k

npu a=1.3 x=0.1 .n=300

| 3anyck Ha BeINOMAHEHWE

Bolbop usemosoil 2amibl

| 3anuska goHa
"l l{peT wpngra

: U=0 S=0
- U=0,0530784434834197 5=0.0530784434834197
- U=1,31351341375495
- U=4.459899503731804
: U=9.85520082650242
: U=17.7529341277954
- U=28.3485770826629
- U=41.8013369627414
- U=58.2457349180204
- U=77.7981329802782
= U=100.560944536028
- U=126.6259148845 5=466.815382213685
- U=156,075955324787
- U=188.986738709122
: U=225427863722317
: U=265463758805217
- U=309.154398051574
- U=356.555877897033
- U=407.720888526945
- U=462,699104179854
- U=521.537/509955462
- U=584.28067820007

5=1,36659685723837
5=5.82649589515641
5=15.6816967216588
5=33.4346308494542
5=61.7832079321172
5=103.584534894859
5=161.830389812879
5=239.628522793157
5=340.189467329185

5=622 891337538471
5=811._878076247593
5=1037.30593996991
5=1302,76969877/513
5=1611.9240968267
5=1968.47997472373
5=2376.20086325068
5=2838.89996743053
5=3360.437477386
5=3944 71815558607

m|

Pucynok 4.1 — ®opwma 3amaui «Iloryk cyMu KiHIIEBOT'O PSITY»

4.5 Po3B’ 30k 3amaui «IloaBiiiHa cyma / 700yTOK YHCJI0BOTO PSIAY»
(xonctpykuist For...Next 3 BKjIageHHsIM)

Crucii BIAOMOCTI MPO €JIEMEHTH YHOPABIIHHSA, SKI TPU3HAYEHl IS

YMoBa

CTBOpEHHS iHTepdelicy KOpUCTyBaya HaBeeH1 y 10AaTKy b.
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[TpunimnoBa 0J10K-cxeMa alropuTMy

(o ) @

®

®© |
- H-

m,n

e

5 i=1,m

1
O,

p=p*s s=0

j=1n

«—

S

u=si*j

Kinens

\—/

1) moyaTox aNropuTMy

2) BBE/IEHHS 3HAYEHHS TapaMeTPIB
3) 3aBIaHHS 3HAYCHHS 3MIHHO1
(100yTOK psiny)

4) MIOYaTOK 30BHIIIHBOTO KTy

5) 3aBIaHHs 3HAYECHHS 3MIHHOI (CyMa
psy)

6) MoYaTOK BHYTPINTHHOTO IUKITY

7) miportiec: OOUHCIICHHS BUpa3y Ta
HAKOITUYEHHS CyMU

8) mporiec: HaKOMUYEHHS JOOYTKY
Q) BUBeACHHS pe3yIbTaTy Ha TUCILICH
10) xiHenp aaropuTMy

=s+u

[Iporpamuuii KoJ anropuTMy

Dim i As Integer, m As In

tbxJdn.Text

teger

tbxIn.Text,

n As Integer

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 BHYyTpeHHero uukja:"
End With
With tbxInf2
. Text = "TecT BHemHero uukjga:"
.ScrollBars = ScrollBars.Both
.Multiline = True
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.Font = New System.Drawing.Font ("Times New Roman", 14)
End With

B nactynHomy 6110111 peani3yeTbes MUKIIYHUA alrOPUTM 13 BKJIAJCHHSIM.
Y BHYTPILIHBOMY LUK (32 3MIHHOI |) OpraHi3oBaHO OOYMCICHHS WICHIB sy
U, HakonmmyeHHsA iX CyMH, Ta BHBEICHHS pe3yJbTaTy B TEKCTOBE moje. Y
30BHIIIHBOMY ITUKJI (32 3MIHHOI 1) OpraHi3oBaHO HaKOMWYCHHS J00YTKY CyMHU
YJICHIB Sy, Ta BUBEJCHHS PE3yIbTaTy B TEKCTOBE TOJIE:

For i =1 Tom : s =20
For j =1 To n
u=1* 3 : s =s + u
tbhxInfl.Text = tbxInfl.Text & vbNewLine & "U(" & ]
& H):H & u
Next
tbhxInfl.Text = tbxInfl.Text & vbNewLine &
" L
thbxInfl.Text = tbxInfl.Text & vbNewLine & " UYACTUUHAHA
CYMMA: S(" & 1 & ")=" & s
p=p7*s
tbhxInf2.Text = tbxInf2.Text & vbNewlLine & "S(" & 1 &
n):n & s
Next

tbxInf2.Text tbxInf2.Text & vbNewlLine &
thbxInf2.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
TecTyBaHHS allrOPUTMY
! Haitit cymmy pRaa | BnoxeHHbie LMKMMuecKue Npoleccs! ‘lennuacme MPOUECCEl C HEMSBECTHEIM S3DaHEE YMCNOM noampeﬂunl I
Brron mITE 3HAYEHIHEe PATA HECTQOH"KP?
2 3 ﬂ@.
HZ i ] [7) Fontiralog
=1 ;=1

BEIIONIHATE TECTHOOBAHHE [0 BHEIIHEMY H BHVTDEHHEMY LIHKIT
TecT BHYTPEHHETO ITHKIA: + TecT BHEIIHETO IIHKIA: i
U(1)=1 S(1)=6
UR)=2 S(2)=12
U(3)=3

P(UTOTOBOE )=72

YACTUYIHAS CYMMA: S(1)=6
U(1)=2
U2)=4
U(3)=6

YACTHYHAS CYMMA: S(2)=12

Pucynok 4.2 — ®opma 3anaui «Ilomryk 100yTKy CyMu KIHLIEBOTO PSIAY»
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4.6 Po3p’s130k 3aga4i «Cyma psiny 30ixkHoro 3a Jleiioninem» (KOHCTPYKIist
While ... End While)

YmMoBa. 3HaiiTu cymy psay 301kHOTO 3a JIehoHIeM:
00 _ |
=20V G
wl (2| +1)!
Teopema JletiGHima mpo 301KHICTh 3HAKO3MIHHUX PSJIIB

Sk1o:
1. IcHye 3HAaKO3MIHHUN HECKIHUCHHUN YUCTIOBUM PSIJI:

Up—Up +U3  —Un+Unyt.
2. UneHu psAxy HE 3pOCTAOTh 33 A0COTIOTHUM 3HAYCHHSIM:
Ui <
3. limu; =0
|—00

TO PAJl CXOOUTHCA, MPUUYOMY CyMa sy HE NEPEBHUIIYE aOCOIIOTHOTO
3HAQUEHHS MEPILIOro WieHa pAILY:

S <|uy|
AJITOPUTM  3HAXO[DKEHHS CyMH psAAy 3 3aJaHOl TOYHICTIO €.
HakonnyyemMo wiIeHH psgy OO0 THX IIp, MOKM YEProBMM YJIEH POy II0
a6COJII'OTHOMy 3HAUYCHHIO HE cTaHe MecHIe €. Ha IbOMY HAKOIIMYCHHS CYMH

3aBepiryeMo. Hakonnueny cyMmy npuiitMaeMo 3a cymy psly 3 TOUHICTIO JO €.

Jlns peanizaiiii anroputMy HEOOXiTHO OOUUCIUTH PEKYPEHTHHH KOe]illieHT 3a
dbopmyioro:

u.
Kiy1= L
Ui
Taxkum 9uHOM, 3T1THO 3 YMOBOIO:
_(—1)itL X'
U =CD"
(21 +3)!
XI

Al ABH3 «JoHHTY»



42

i+1 Xi+1
Qi+3)! X

d 0 (2i+2)(2i+3)
(2i +1)!

Takox HE0OX1THO OOYUCIUTH MIEPIIUN WICH PAIY, 38 HOPMYJIOLO:

(-1)

ki =
(-1)

Xl X X

2-1+1)! 31 6

by = (1"

Crtucni BIZOMOCTI TIPO €JIEMEHTH YIPABIIHHS, SIKI TPU3HAYCHI s
CTBOpEHHS 1HTepdelricy KOpUCTyBaya HaBeAeH1 y 1oaatky b.

[IpuHuMnoOBa OJ0K-CXEMa ATOPUTMY

( Toaator ) @ 1) moyatox anropurmy .

2) BBeJICHHS 3HAYCHHS ITapaMeTpiB

3) 3aBaHHS 3HAYCHHS 3MIHHUX
l 4) mepeBipka yMOBH

@ 5) mpo1iec: 0OYUCICHHS PEKYPEHTHOTO
X, koedimienTy K Ta uneHa psay U
eps 6) mporiec: HAKOMUYCHHS CYMH Ta
3OUTBIIICHHS 3MIHHOI-TTIYMILHUKA
/) BUBEACHHS PE3yIbTaTy Ha ITUCILICH
8) KiHEIb AITOPUTMY

sS=s+U k:—X/((Z*i+ @

i=i+i € 2)*(2*|+3))
lu=u*k
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[Iporpamuunii Kox aIrOpUTMY

LR dh b b b b g b b i b Y JI E m B H " H IR R A b b I b g b b I b b b b b b b b b b b b i b i

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

e As System.EventArgs) Handles Button3.Click

tbhxInf3.Text = "PE3YJILTATH TECTUPOBAHUA MOIEJIN:"

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)

O6uYKCIUMO MEPIINA YWIEH CYMH, 3T1IHO 3 YMOBOIO:

u=-x./6

s =u:1=1
B mactymHaomy 0110111 peanizyeThes MUKIIYHAN alTOpUTM O€3 BKJIAJCHHS,
oOuucnenHs wieHiB psaxy U (3a J0MOMOrorn 3HAa4YeHHS PEKYPEHTHOTO
koedimienty K), HakommyeHHs iX M00yTKy, Ta cymu. llukm Oyne mparroBatu
JIOTH, TIOKM KOXEH 13 wieHiB psay U Oyne Ouibliie 3a/laHOr0 3HAUYCHHS €PS 4H
OyJie JOpPIBHIOBATH HOMY.

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

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

tbhxInf3.Text = tbxInf3.Text & vbNewLine & " "
tbhxInf3.Text thxInf3.Text & vbNewLine & "MToroBad cCcyMMa
C 3aIaHHOM ToOuYHOCTbI:" & S
End Sub

TecTyBaHHS aNTOPUTMY

_f', Livkauueckme npoueccs E=NAER X

|HamTM CYMMY pAOa | BrnoxeHHbE LHMKNMYecKne np[)u'ecch\| Unknuueckue npoyeccel ¢ HEM2BECTHBIM 2apaHee 4YWCNoM ﬂOBTOpeHMn

o i

\j X
S: _1?7;_/’= =
Zl( )(2j T 0.7 £=0.0000001

‘ Cymma paaa cxoosweroca no Jlenbuhuuy

PE3YIILTATbI TECTUPOBAHWA MOJIENA: -
U(1)=-0,116666666666667
U(2)=0,00408333333333333
U(3)=-6,80555555555556E-05
U(4)=6,61651234567901E-07

WUToroeaa cymma ¢ 3anaHHOW
TouHocTbo:-0,112650731448162

Pucynok 4.3 — ®opma 3agadi «Cyma psmy, SKuid cXoauThbes 3a JlenoHiem»

Al ABH3 «JoHHTY»



44
5 KOMBIHALIIA AJITOPUTMIB V VB

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

VYwmosa. [lepesiputy, un neperunac kpusa ) 3agany obmacts D. Kpusa
3a/laHa TapameTpuyHo. BuBecT B TaONMINIO yCi TOYKH KpUBOi. UepBOHHM
KOJHOPOM BIJIMITUTH TOYKH, B SKHUX KpHUBa HE TEPETUHAE O0IACTb.
[IpanopiisiMu BiIMITUTH TOYKU TIEPETHUHY.

X =sint
te [O, 27[], At=0,1
y = COSt
2
7
g
1
% 2
1 2
3agaemo 00J1acTh CHUCTEMOIO anreopaiuHuX HEPIBHOCTEH,

BUKOPHUCTOBYIOUM (POPMYJTY PIBHSIHHS MPSMO] Y 3aTaJIbHOMY BUTJISIII:

r

y>§

2

X=X Y-V D:{Yy<2X
Xo=X Y2-Yi y<?2
(X< 2

[Ipumitka. Skmo nTOTPIOHO, BUKOPUCTOBYWTE 3arajibHy (opmyiy
OKPY>KHOCTI:

(x—%0)° +(y—yo)’ =R?,

e (Xo, Yo) — KOOPAMHATH LIEHTPY OKPYKHOCTI,

R — paniyc okpy>HOCTI.

Ctucni BIAOMOCTI MPO €JIEMEHTH YNpPaBIiHHSA, SKI TPU3HAYEHl IS
CTBOpEHHS iHTepdelicy KOpUCTyBadya HaBeeH1 y 10AaTKy b.
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[TpunimnoBa 0J10K-cxeMa alropuTMy

( [0YaTOK ) @ 1) nouarok anropurmy

2) MOYaTOK LUKITY
l 3) mpouec: 0OUUCIIEHHS KOOPMHAT TOUYKH

KpUBOI1
2 t=02n 4) BUBE/ICHHS B TaOJIUIIO JaHUX PO TOUKY

he = 1073 . KpUBOI
— t= KiHEIb . .
el 5) MmepeBipka YMOBU HAJIEKHOCTI TOUKH

KPUBOT1 10 00JacTi

@ 6) BUBeICHHS B TAOJIMINIO JJAHUX MPO TOYKY
MepeTuHy KpUBOi Ta 00acTi

X = sint

Y =cCost

7) BUAUICHHS B TaOJIUIl 3aJaHUM CTUIIEM
TAHWX TIPO TOYKY, B SIKIi KpHUBa HE
nepeTuHae 00JIacTh

8) KiHelp aropuTMy

t Xy

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

[IporpamMHui KOJI AJITOPUTMY

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 (0, i) .Value = i + 1
DataGridvViewl.Item(1l, i) .Value = Round(t, 3)
DataGridvViewl.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, 1i).Style.Font = objFont
DataGridvViewl.Item (3, i) .Style.Font = objFont
DataGridvViewl.Item (2, i) .Style.ForeColor =
Color.Red : DataGridViewl.Item (3, 1i).Style.ForeColor = Color.Red
End If

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

qqq = Shell (My.Application.Info.DirectoryPath &
"\calc.exe", AppWinStyle.NormalFocus) '¢yHkumsa Shell BH3BIBaeTCH
IJIA 3arpys3KM NpuiioxeHusa calc.exe
End Sub

TecTyBaHHS aNropuTMy

o MOZENb MEPECEYEHWA KPUBOW W OBNACTU =SSR
i t X y MNepeceuexne | “
'T_*Illlllo 0 Ji O EEEEEEEER)
2 0.1 0,09983 0,995 ] i —
3 02 0,19867 0,98007 ] ] ——
4 03 0,29552 0,95534 o I ] -
5 0.4 0,38942 0,92106 ] W I B . -
G 0.5 047943 087758 = = = = -
7 0.6 0,56464 0,82534
] 0,7 0,64422 0,76484 HEEE
9 0.8 0,71736 0,69671
10 0,9 0,78333 0,62161
1 1 0.84147 05403 [x=sinr R
12 11 0.89121 0.4536 "Yyecog ' C 027, Ar=01
13 12 0,93204 0,36236 O
14 1,3 0,96356 0,2675 [
15 14 0,98545 0,16997 ] :
16 1.5 0,99749 0,07074 O 1 /%
17 1.6 0,99957 -0,0292 ] i “
I Mowck Toukkn nepecedeHnA l : .

-—————

Pucynok 5.1 — ®opma 3agaui «IlepeTun kpuBoi Ta 00J1aCTI»

5.2 Po3B’s130k 3a1a4i «TabynoBanus QyHKUil 3 MPOKOJIOTOI0 00J1aCTIO

Ymoga. [IporabymnroBaTl PyHKIIIIO 3 TPOKOJIOTOO 00JIACTIO

1 x<0

y= 2, X>5

Crucii BIAOMOCTI MPO €JIEMEHTH YHOPABIIHHSA, SKI TpU3HAYEHl IS
CTBOpEHHS iHTepdericy KopUcTyBaya HaBeAeH1 y 1oaatky b.
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[TpunimnoBa 0J10K-cxeMa alropuTMy

C ITouatok ) @ 1) no4aTOK alNropuTMy

2) MOYaTOK LIUKITY

3) nepeBipka 1-1 ymoBH
4) mpotiec: oburcieHHs GyHKIil 3a 1
X =-5, 10; 2 @ CLIKOIO .
dx - 5)HepmnpKa2-inpBM
> Kinens 6) mporiec: «pyHKIlis HE BU3HAYCHA»
7) poriec: oOuncaeHHs QyHKIIIT 3a 2
TTKOFO
@ 8) BUBEICHHS B TAOJIUINIO TaHUX
@ 9) KiHelb aIropuT™My
+
Oynkiig = 1 -
i, X
OyHKITIsA -
> +
O0<x< OyHKIiSE =  ——»
5 He omp”
6
7
l OyHKII = 2

[IporpaMHuii KOJI aJITOPUTMY

Dim O®yHKIiSa
Dim mar As Object, dx As Double, x As Double, i1 As Integer

mar = MsgBox ("XoTure BBECTU mar 2", vbQuestion +
vbYesNo, " BipgnoBinb Ha NOMTaHHA")
If mar = vbYes Then
dx = InputBox ("YBeniThb KPOK 3MiHM aprymeHnry",
"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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dyHkuisg = "He onpenejseHa"
Case Else
dyHKI1g
End Select
DataGridViewl.Rows.Add

2

()
DataGridViewl.Item (0, 1) .Value = i
DataGridvViewl.Item(1l, i) .Value = Math.Round(x, 3)
DataGridvViewl.Item (2, 1) .Value = ®dyHKLiSg

Next x

TecTyBaHHS allrOpUTMY

! x Pyt “| IlocTponIs TaOMIIY SHAYSHIOL
10 -0.41 1 B
: CIIeIVIOIMTSIT (PYHETIIIIIT 119
11 0.1 He onpegeneHa AVEOLI q' Tt g“““" )
12 061 He onpeneneHs OIT3BOIIBHOT O HHICPBATA:
13 112 He onpegeneHa l v < 0
14 163 He onpeneneHa }’, — T
15 214 He onpefeneHa |- . >
16 265 He onpeneneHa 2’ X = 5
17 316 He onpefeneHa | |
18 367 He onpeneneHa
19 418 He onpedenaHa
20 4,69 He onpedenaHa
21 52 2
p—re - = ) Jlocmpoumsv mabiuuy

Pucynok 5.2 — ®opma 3aaaui «TabymtoBaHHS PYHKIIT 3 MPOKOJIOTOIO
o0iacTio»
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6 BUKOPMCTAHHA MOBU ITPOIT'PAMYBAHHA VBA YV MICROSOFT
EXCEL

6.1 BBenenns y Visual Basic for Applications

Visual Basic for Applications (Hamaini VBA) — 11e 00'eKTHO-Opi€eHTOBaHa
MOBa IIpOrpamMyBaHHSA, CHEIIaJbHO po3po0JieHa JIA 3amucy MakpoCiB Y
nonatkax Microsoft Office. VBA crama ¢akTuyHO CTaHAApPTOM MOBHU
MakKpoIlporpaMyBaHHs. BUToay Takoro maxoay OYeBHIHI: TTOSBa CTaHIAPTHOI
MOBHU JUIsl MaKpOMPOTrpaMyBaHHS O3HAYa€, IO HE3aJICKHO B TOTO, SKUM
JIOJJaTKOM BH KOPHUCTY€TECs, TOCUTh 3HATH €IUHUNA Hallp omepaTopiB i
npuiioMiB mporpamyBaHHs. KpiM TOro, me TakoX chpusie OUIbII TICHIN
B3a€MOJIIi PI3HUX JOJATKIB, OCKUIbKM VBA «3Hae» koManau U o00'ekTH, sKi
BUKOPUCTOBYIOThCSI KOXXHMM 3 JOJAATKIB. 3a jgonoMororo VBA MoxHa
PO3pOOJISITH KOMILJIEKCHI JOJATKH, 10 OJHOYACHO BHKOPUCTOBYIOTH Ti a0O0
1HII1 KOMIIOHEHTH NEKIJILKOX JI0JATKIB.

Opniero 13 ocHoBHUX TiepeBar VBA € mpocroTa BUKOpHUCTaHHS. MoxHa
B3arajii  oOldTHCS ©0€e3 YCAKOro MpOrpaMyBaHHs: JOCUTb  BKJIIOYUTH
aBTOMATUYHUN 3aluc Jid KOpUCTyBaya ¥ B pe3ysbTaTl OJepKaTh TOTOBUM
MaKpocC, a IMOTIM 3ICTaBUTU MOMY KHOMNKY Ha TaHeNl 1HCTPYMEHTIB a00 HOBY
KOMaH]ly MEHIO, sIKI OyJlyTh BUKOPUCTOBYBATHUCS AJISI BUKJIMKY LILOTO MaKpOCY.
AO0 Ha 0a3l OTPMMAHOTO MAakKpOCy CTBOPUTH HEOOXITHY MpOLEaypy,
PO3LIMPUBIIM  aBTOMAaTUYHO CTBOPEHUH MPOrpaMHUN  KOJA  BJIIACHUMHU
JOTIOBHEHHSIMU.

VBA € noBHOIIIHHOIO MOBOIO MTPOTPaMyBaHHs, 1110 JJO3BOJISI€ 3alIUCAaTH HE
TUILKK TIOCIJOBHO BHKOHYBaHI KOpPHUCTyBadeMm i, ajie ¥ peajizyBaTu Yci
HEOOX1HI KOHCTPYKIIIi MOBH MpOrpaMyBaHHS BHCOKOI'O PIBHS, BKJIIOYAIOUH
PI3HOMAHITHI 3aco0M OpraHizaiii po3rajlyKeHb, IHUKJIIB 1 BEIACHHS J1aJIOTy
KopuctyBada. Jlocuts 3pydHuid penaktop VBA 103Bojisse HE TUIbKU MHUCATH U
penaryBatu nmporpamu, ajie i BeCTd ixX HaJlaroaKeHHSI.

VBA Oyayerbcs Ha OCHOBI KOHIEHII 00'€KTHO-OPIEHTOBAHOIO
nporpamyBanHsa (OOII), TakuM 4YWMHOM $IBIIS€ COOOIO HOBHUM €Tam PO3BUTKY
CydyaCHMX KOHIIENIii TOOYyJOBM MOB IIporpaMyBaHHs. TyT oJlepxaiu
NONAJIBIIMKA ~ PO3BUTOK  MNPHUHIMIN  CTPYKTYPHOTO  MPOTpaMyBaHHSI-
CTPYKTYypH3aIlisi Iporpam 1 JaHUX, MOAYJIbHICTh 1 T.J. (KOPOTKI BIJOMOCTI PO
OOII nmoxano y nonarky b.1).
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6.2 O0'exTHa cTpykTypa Excel

B VBA nmna xoxnoro momatky Office Bu3HaueHa MHOXHHA OO0'€KTIB,
OpraHi30BaHUX B 1€papXit0 — O0'€KTHY MOJENb TOAaTKy. Tomy, TpaIforoyu 3
MoBor0 VBA y cepenosumni Excel, mist qocsirTHeHHS ycmixy HEoOXigHO q00pe
PO3YMITH, IO Take OO'€KT, 1 YITKO YSABIATU COO01 O0'€KTHY MOJENb I[HOTO
JOJIaTKY.

Otxe, o0'ektn B Excel, sk i B inmmx pomatkax MS Office, yrBoproroTh
€IMHY 1epapxito 00'exTiB (puc. 6.1).

Excal Apphcabon

WarkBooks

WorkBook 1 WorkBook M
[ WaorkSheats Collection ] [ WarkSheals Collection ]

WaorkSheet 1 WarkShest N WorkSheet 1 WorkShest N
Call 1 CallN Call 1 Call l Call 1 I Call N l Cell 1 I CellM

Pucynok 6.1 — Iepapxist 00'ektiB Excel

Ha BepmuHi 1i€i iepapxii nepedyBae 00'ekt Application (lonatox), skuit
MICTUTH YCI 1HIII OO'€KTH ¥ BiJMOBIJae 3a (YHKIIIOHYBAHHS BCi€l MpOrpamu
Excel y minomy. OG'ekT Application BUCTyHae CXOBUIIEM ISl BIACTUBOCTEH 1
METO/IIB, SIKI HE MIAXOIATH JUIS BKJIIOUEHHS B OyIb-IKWN 1HIIUN O0'€KT, ane
HEOoOXimH1 it  mporpamHoro kepyBaHHsi Excel. Hampuknan, 1cHYOTH
BJIACTUBOCTI 00'ekta Application, nmpu3zHaveHi Jyisi KEpyBaHHs BiJIHOBJICHHSM
€KpaHa W BKIIIOYEHHs morepemkeHb. IcHye Meton ob'ekta Application, 1o
nepepaxoBye GOPMYIH Y BIAKPUTUX KHUTAX.
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Ockinbku B gogaTtky Excel omHO9acHO MOXHA BIAKPUTH KUTbKA POOOUMX
KHHT, 1ICHy€ Takox 1 koniekiiss Workbooks, mo MicTUTh 10 oHOMY O0O0'€KTY
Workbook Ha koxuwuit Biakputuii Qaitn. Lg KoJexiis HaaeXUTb 00'€KTy
Application.

HaliBaxuBimuii eneMedt 00'ekTHOT Mozmenmi nomarka Excel — o06'ekt
Worksheet, mo npeacrasisie onqun pobounii apkym y daiim. Koxauilt 06'ekt
Worksheet € wyactunoro komekmii Worksheets, sika HaneXxutb 00'€KTy
Workbook, mo npencrasisie daitn pododoi kauru Excel.

binbma yactuna aii, siki kopuctyBad (abo mporpama) Bukonye B Excel,
noB's3aHa 3 00'ekTom Range, 1110 mpeicTaBIsIIOTh, BUALICHNAN JIlalma30H KOMIPOK.

O06'ext Workbook

B iepapxii Excel Bigpasy micist ob'ekta Application ciigye o0'ekT
Workbook — po6oua kuura. Koxxuuii 06'ektr Workbook y nogatky npeacrasise
onuH (aiin 13 posmupenssm . XLSX (crangaptHa podoua kHura) abo .XLSM
(cranmapTHa poboua kHura 3 makpocamu). Komu Excel BimkpuBaerbcsi He 3
VBA-IIporpamu, a sk caMOCTIMHMM JOJATOK, Y HbOMY 3a 3aMOBUYBaHHSIM
CTBOPIOEThCA HOBa poboua kuura. [Ipu 3amycky Excel i3 cepenosuina VBA
3aBJIaHHSI CTBOPEHHSI HOBUX pOOOYMX KHHT TIOKJIa/Ia€ Ha Mporpamy.

Binkputts it cTBOpeHHSI pOOOYMX KHUT

Ockinbku 00'ekt pobOounx KHUAT Workbook BXOAsTH y KOJEKIIIIO
Workbooks, st cTBOpeHHsT HOBOI poOOYOi KHHUTHM CJIiJI BUKOPHCTOBYBATH
Mmetoa Add xonekii Workbooks.

Workbooks.Add (mabsiom)

Tyt apryMeHT wabnon siBige coOoro abo iMm's dailmy, skuil Oyjae
BUKOPUCTAHUM Yy SKOCTI1 IIA0JIOHY IPU CTBOPEHHI HOBOI poO0OYOI KHHUTH, ab0
ojHy 3 Bu3HaueHux koHcTanT XIWBATemplate (moBHuii nepeik 1uX KOHCTaHT
MoskHa 3Haiiti B Object Browser, momictuBmu im's XIWBATemplate y mose
HOIYKY W KJIaIHYBIIW Ha KHomi Haumu). Meton Add moBeprae mocHIaHHS
Ha HOBY poOOYYy KHUTY, Ky MOXKHa 30€perTy B 3MiHH1HM BIJIIIOBIIHOTO THUITY.

Dim Hoea kuHura As Excel.Workbook
Set Hoea kHura = Workbooks.Add (mabjsoH)

Bigkputu poOody KHUTY Ha JUCKY MOKHA 3a JormoMoror meromy Open
kosekiii Workbooks. CuHTakcHC BUKIUKY IbOIO METOTY HACTYITHU.

Workbooks.Open (Im'sa gary)
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Tyt 000B's13k0BUI1 aprymMeHT Im's_cpatiny 3anae nuisx 1 iM's daitny, 1m0
BIJIKPUBAETHCSA. 3aIUC IIBOTO METOAY B POTPaMHOMY KOJII MOYKE BUTIISIATH B
TaKui crocio.

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

Crnin TakoXK 3a3HAYMTH, 110 3HAUEHHS, 110 MOBEpTaeThes, MeToxy Open
MO’KHa 0€3M0CcepeIHbO 3aCTOCYBATH JJIsi CTBOPEHHS 00'€KTHOI 3MIHHOI 3 METOIO
3BEPTaHHS JI0 BIIKPUTOT KHUTH HaJai.

O06'exT Worksheet

binpmra wactuHa poOOTH, SIka BUKOHYETHCS MporpaMaMy B CEpPEIOBHIII
Excel, 3BuuaitHo moOB'SI3aHa 0Oe3MocepeHRO 3 POOOYMMH  apKylIamu,
npeacraBieHumu  ob'ektamu Worksheet y konmekuii Worksheets. Sk yxe
3rajiyBajocs Bulle, B iepapxii o0'ekTiB Excel kmac 00'ektiB Worksheet cnigye
oe3nocepennno micist 00'ekta Workbook, sikuii € 6aTbKIBCBKUM J1J11 KOJICKITii
Worksheets.

Jns noctyny go o0'exktiB Worksheet konekmii Worksheets moxxna
CKOpUCTATUCS BJACTUBICTIO Item. Y sKocTi mapamerpa BiacTHUBOCTI Item
BUKOPHUCTOBYETHCS 1M'sl apKymia abo HOMEp, 110 OMKUCYE TIOJOKEHHS apKyIla B
koJekii. O0'ext Worksheet Hagae noctyn no Bcix arpu0yTiB apkyiia B Excel.
Ile cTocyerbest sik hopMaTyBaHHSI apKylla, TaK 1 1HIIUX HOro BJIACTUBOCTEH.
Kpim Toro, ob6'ext Worksheet Hamae mopii, siki MOXYTh OOpOOJISITUCS
IPOTPaMHO.

Jlns nmojmaBaHHA HOBOro poboyoro apkyma B kosekmiro Worksheets
BUKOPHUCTOBYETHCA i1 MeToa Add.

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

Tyr yci apryMeHTH € HEOOOB'SI3KOBUMHM, 1 SAKIIO BOHU OINYIIEHI, TO
BiJIpa3zy IIICJIA aKTUBHOTO CTBOPIOETHCA OJUH POOOUYMN apKyll. ApPryMeHTH
Before i After BUKOpHCTOBYIOThCS Il BKa3iBKH BXKE ICHYIHOUOro po0OOYOro
apkyiia, 110 (abo Mmiciis) AKOro CiijJi BCTABUTH HOBHUM pobounii apkymr. st Toro
100 J0/1aTH 111€ KIJIbKa pOOOUYMX apKyIiB, HEOOXiHA TXHS KUIbKICTh 3a/1a€ThCS
B aprymenti Count. fkmio meil aprymeHnt Oinbine oauHuii, meron Add
MOBEpTAa€ MOCHIAHHSA Ha OCTaHHIM 3 J0JaHuX poOoumx apkyiiiB. KopucHo
B1JIpa3y >k MICJISl CTBOPEHHS MPU3HAYUTU HOBUM POOOUYMM apKylllaM IMEHa, 11100
3roIOM IO 1M IMEHaM MOKHA OyJIO 3BEpTATHUCS J0 apKYIIiB y MPOrpami.

HoBwmii apkym.Name="06caru npomaxis"
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Jlo apkyIiiia MOXKHA 3BEPTATUCS SK T10 IMEHI, TaK 1 32 HOMEPOM B KOJICKITIi
Worksheets. SIkiio Biome iM'st apkyIiia, TO HOro MokHa BUKOPHUCTOBYBATH JIsI
BuOOpy apkyma 3 kosekiii Worksheets. fximo HeoOxigHO BigoOpasuTu BCi
enementu komekiii Worksheets, nanpukian, y mukii For...Next, Ha KoXHHIA
apKyll MOXHa TOCHJIATHCS 3a HOMEpOM. Y MeXaxX KHUTU Ha apkym Sheetl
MO>KHA MTOCUJIATUCSA 32 JOTIOMOT'OI0 HACTYIMHUX KOHCTPYKIIIH.

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

JIIs BUJalieHHs poOOYOro apkKylla BHKOPUCTOBYEThCsS MeToi Delete
00'exkta Worksheet.

Activeworkbook.Worksheets (ImMm'a apkyma) .Delete

Tyr apryment Im's apxywa — 1e iMm's poOOYOTO apkyiia, II1o
BUJIAJISIETHCA. 3BUYAITHO, KOJIM KOPUCTYBad poOUTH CIIpoOy BUIAIUTH POOOUMI
apkyil y BikHI nporpamu, Excel aBToMaTM4HO BHMBOJIUTH BIKHO 3alUTY Jisi
M1TBEPKEHHS onepallii BuaaieHHs. Jjist Toro, o0 npu BUAaJIeHH] apKylia 13
nporpaMu 1€l 3almuT HE BUBOJMBCS, HEOOXIJHO IPHUBIIACHUTH BJIACTUBOCTI
Displayalerts o0'exta Application 3nauennst False. Opnak, micias Toro sk
HEMoTpIOHWM ab0 THUMYacOBO BHUKOPUCTOBYBAHHUM Yy Mporpami apkyir Oyje
BHJIAJICHUI, 000B'I3K0BO HEOOX1THO 3MIHUTH 3HAUCHHS BJIACTUBOCTI Ha TrUe.

Application.Displayalerts = False
Activeworkbook.Worksheets ("O6caru npomaxis") .Delete
Application.Displayalerts = True

O06'exT Range

OO6'ext Range € omnum i3 kimodoBux 00'ekTiB VBA 1 B iepapxii Excel
ciiaye Bimpazy micnsa o0'ekta Worksheet. B Excel o0'ekt Range moxe
IPEACTABIISITH OKPEMY KOMIpPKY, psAJIOK ab0 CTOBIEIb PoOOYOro apkyiia i
HaBITh JOBIJILHUHN JIBO- 200 TPUBUMIPHUIN OJIOK KOMIpOK poOoyoi kHuru. VBA-
mporpamMa MOXKE IMOCHUJIATUCS Ha OYyIb-Ky HEOOXiAHY il KIJIbKICTh OO'€KTIB
Range, 1 1ocTymnHi AJig NporpaMu €JIEMEHTH po00u0i KHUTU HE 0OMEXYIOThCS
BUJILJICHHSM, BUKOHAHUM KOPUCTYBa4yeM y LIe MOMEHT. [Hakiie Kaxy4du, JJis
BIUIMBY MpOTpaMu Ha SIKy-HEeOyab 0O0JIacTh poOOYOi KHUTH ii HE MOTPIOHO
BpPYUYHY BUJIISATH HA €KpaHI.

O6'ext Range € BmactuBicTiO 00'ekta Worksheet 1 siBisse coboro 3aci6
3BEPTaHHS JI0 JICSIKOTO Jiana3oHy KoMipok. Jliarma3oH BU3HAYAETHCS BKa31BKOIO
aZpecH MepIIoi i OCTaHHKOT BXIJIHUX Y HOTO KOMIpOK. Bukopuctanus 00'ekta
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Range n03Bosisie cTBOproBaTy O1bIll €(PEKTUBHUM KOJI 332 PaXyHOK CIPOLIECHOTO
CIoco0y 3BepTaHHs JI0 HEOOXIJHUX eJIeMEHTIB pobounx apkymiiB Excel.

Busnauenns 06'exkta Range

B Excel moctymHO KinbKa crmoco6iB iaeHTHGIKAIlT T1alla30Hy, Ha SKUH
MMOBUHEH BIUIMBATH NIPOTrPaMHUMN KOJI.

1. CrannapTHe nmocuaaHHs Ha KOMIpKy. Tak 3BaHuit Al-cTuib mocUIaHHS
Ha KOMIPKY €, Ma0yTh, HAUIPOCTIIHNM criocoOoM poboTu 3 00'ekTamu Range.

Y  HacrymHoMy Tnpukianl  komipui  “B3”  akTMBHOro - apkyiia
IIPUBIIACHIOETHCS 3HaUYCHHSA S0.

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

Jlyis Toro, mo0 MPUBJIACHUTH 3HAYEHHS JOBLIHLHOMY Jiama3oHy KOMIPOK
("M5:S20"), skui HanexuTh apkymy "Apkym2", HEOO0XiJHO BHKOHATH
HACTyIHY KOMaHAy:

Worksheets ("Apkym2") .Range ("M5:520") .Value = 100

2. Brnactusicts Cells 00'exta Worksheets. Lleit crioci6 ocobmuBo 3pyuHuit
npu HamucaHHl ckiaaHux VBA-nporpam, TomMy 110 JJ03BOJISIE BHU3HA4YaTH
Jiarna3oH HE IIJISIXOM SIBHOI BKa3iBKM (PIKCOBaAHHMX aJpec KOMIPOK, a 3a
JIOTIOMOTOK0 BUKOPUCTAHHS )11 MO0 3aBJaHHs BMICTY 3MiHHUX. OCHOBHA 1]1€
noJisira€ B IIJATOTOBIII YHCJIOBUX 3HAY€Hb KOOPJMUHAT PSJAKIB 1 CTOBIIIIB
HEOOXIJHOTO [llalma3oHy, IO 30epiraloThCsi B 3MIHHUX, IMEHA SKHX 1
BKa3yIOThCS TIPU 3BEPTAHHI JI0 JAHOI BJIACTUBOCTI.

3. Bunacrtusicts Selection. Konm mnporpama mNoBMHHA TMpalioBaTd 3
Jarma3oHoM, SIKMM y 1€ MOMEHT BUJIJIEHHM KOPHUCTYBadeM Yy BIKHI J0JaTKa,
BUKOPHUCTOBYETHCS BJIACTHBICTH Selection 00'exTiB Application abo Window.

4. BnactuBicth Activecell. Biactusicts Activecell (AkTuBHa KOMipka)
BUKOPUCTOBYETHCS ISl JOCTYIy JO Jiama3oHy, IO MPEACTaBisie€ aKTUBHY
KOMIpKY 3a3HaueHoro BikHa. [Ipu omyckanHi cnenugikaTopa 00'ekta BikHa (1110
Oo3Hauae 3BepTaHHsA J0 o0'ekta Application) BiactuBicTh Activecell
MOCUJIAE€THCS HA TOTOYHE aKTUBHE BIKHO.

SHaueHHA KOMipku = Activecell.Value 'UuTaHHA 3HAYEHHA KOM1pKU

5. BraactuBocti Rows ab6o Columns o6'ekra Worksheet. Jloctynm 1o
Jiarma3oHy, 110 BKIIIOYA€ BECh PSAJOK a00 BECh CTOBMEIb, 3AIHMCHIOETHCS 3a
nornomororo BiactuBocTer Rows 1 Columns o6'ekta poOodoro apkyia
BI/INOBIIHO. B omnepaTopi BKa3yeThcsi HOMEP HEOOX1THOTO CTOBIIIA a00 psiaKa —
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HE MOXKHA aJpecyBaTH CTOBICIb, BKAa3aBIIM WOT0 JIITEpHE TIO3HAYCHHS,
BiJI0OpakyBaHE Ha €KpaHi B 3arojIOBKY I[bOTO CTOBMIS. Tak, y HacTymHOMY
MPUKJIAl BU3HAYAETHCS Jlana3oH, M0 BKIO4Yae cToBrenb G, TOOTO choMUi
CTOBIIEIb, SKUH 3aIOBHIOCTHCS 3HaUueHHSIMU 20.

Workbooks ("3BiT.x1s") .Worksheets ("BimomicTe") .Columns (7) .Value =20
Buxopucranns BnactuBocti Cells 17151 BU3HaAYCHHS Alana30Hy

[Ipu BuKOpHCTaHHI Y BUpa3ax 0e3 BKa3iBKU KoopauHaT BiracTuBicTh Cells
o0'ekta Worksheets Bu3Hayae niamas3oH, IO BKIIOYAE yC1 KOMIPKH JAHOTO
poboyoro apkymia. Ananoriuaa BiaactuBicTh Cells 00'ekta Application MiCTHTB
MOCUJIAaHHS Ha BCl KOMIPKHM apKyllla, aKTUBHOTO B 1€ MOMEHT. Y IbOMY
Bumnaaky BractuicTh Cells MOXxke BUKOpHUCTOBYBaTUCS OKpEeMO, 0€3 BKa3iBKH B
sBHOMY BUTJIsiIl 00'ekta Application, To6to Application.Cells exBiBaieHTHO
Cells.

Akimo oOpoOJsiEThCs Alana3oH, IO BKJIIOYAE JIMILIE YaCTUHY KOMIPOK
pobouoro apkyiia, npu 3BepTaHHi g0 BiactuBocTi Cells Oyae mnoTpiOHO
BKa3aTH YMCJIOBI KOOPJIMHATH PSIJIKIB 1 CTOBMIIB (OyKBEHa BKa31BKAa CTOBIIIIB
HE JIOMYCKAETHCS).

Mertop Cells Mmae Taki TUIIH CUHTAKCHUCY:

— 00’ext.Cells (HomepPsnka, HomepCToBO1IS)

— 00’ext.Cells (HomepKoMipkn)

VY HacTynmHOMY NpHUKJIaJl Alana3oHy, 110 BKJIOYAE TIIbKU Komipky “E3”
MPUBJIACHIOETHCA 3HaUYeHHA 500.

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

3BepHITh yBary Ha Te, II0 B I[bOMY BHUMAJKy CIOYaTKy BKa3yeThCs
KoopauHata psaka (3), a motiM ctoBmis (5) — NpSIMO TPOTUIICKHO 3aIUCH B
Al-ctumi. Y HaBeleHOMY BHWINE MPUKIAIl APyre 3HAUYCHHS B MOCUJIAHHI Ha
KOMIPKY JIOPIBHIOE 5, TOOTO BKa3ye Ha m'satuii croBnens — E. Ciia 3a3HaunTH,
0 TepeBara TakOl Taka CHUCTEMH 3alHCy IOoJiArae B TOMY, IO OOWJIBI
KOOpJIMHATH € YHCJIaMHU, a BUXOJUTh, iX MOXKHA BKa3yBaTH $IK 3HAUYCHHS
3MIHHUX. BUKOpUCTaHHS 3MIHHUX JJsi 30€piraHHs KOOpJWHAT J03BOJIsIE
JUHAMIYHO, Oe3mnocepeqHh0 TPU BHUKOHAHHI TMPOrpaMH, BHU3HAYATH, €
nepeOyBae HEOOXI1THHM Jllarma30H, — Ha OCHOBI BBEJCHUX KOPHUCTYBA4YeM JIaHHX,
BUXO/SIYM 3 PE3yJbTaTiB OOYMCICHb 1 T. J. Y HaBEICHOMY HWXX4Ye MPUKIaIl
PAIOK TaOJMI BUOUPAETHCS 3aJIKHO BiJI IOTOYHOI'O MICSIIS POKY.

Micaus = Month (Now ())
[lokasHuk = Worksheets ("Piunmm 3BiT") .Cells (Micauws, 8)
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JlJis BU3HAUEHHS Jl1alla30Hy HAa HEAKTUBHOMY apKYIIl HEOOX1THO CHIIBHO
BUKOpHCTOBYBaTH BiacTHBOCTI Range 1 Cells miporo apkyma. Hactynauit Bupas
Bu3Hauae aiana3od E3:F4 na pobouomy apkyii 3 imeHeM “3BIT”.

Worksheets ("3BiT") .Range (Worksheets ("3BiT") .Cells (3,5),

Worksheets ("3riT") .Cells (4,0))

HaBenenuii Buille NMpUKIaA BUTIANAE JAOCUTH TPOMI3AKO, OJHAK HOTO
MOXXHA CIPOCTUTH 3a PaxXyHOK BHKOpHUCTaHHs oreparopa With, 1mo 1o3Bossie
YHUKHYTH MMOBTOPHUX MOCHJIaHb Ha poOOUYMii apKyll. Y HACTYIMHOMY MPHUKJIaIi
710 BMICTY TOTO % Jianma3oHy 3aCTOCOBYEThCS HAMIBXUPHE (DOpMaTyBaHHS.

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

3BEpHITh yBary: y LIbOMY BHUMAJKy HAsBHICTb KpamKu Mepe] KOKHUM
3BepTaHHsaM 110 BiacTuBocTi Cells € 00oB'ss3koBuM. Came kpamnka BKazye Ha
npuHanexHictb BiaactuBocTi Cells ToMy apkyily, skuid Buille B KOIl OyB
3amanuii oneparopom With. Ilpu BiacyTHocTi Kpanku BiactuBicth Cells Oyae
CIPUIHATO SIK MPUHAJIEKHA aKTUBHOMY apKyIlly, 10 TPUBEIE 10 BUHUKHEHHS
KOH(JIIKTY MPY BU3HAYCHH1 ITOCUJIAHHSI JIJIsl BIaCTUBOCTI Range.

6.3 CTBOpeHHSI MaKPOCiB

Makpoc — 1e MakpokoMaHja abo Habip MaKpOKOMaHJ, 3a JOIOMOTOI0
SAKUX MOJXKHA aBTOMATH3yBaTH Pi3HI 3amauyi. Makpocu 3amHUCYIOThCSI MOBOIO
nporpamyBanHs VBA. Makpoc 3aBXIW MOXHAa BHKOHATH 3a JOTOMOTOIO
KoMaHu Maxpocwl Ha ctpidlti (rpyna Koo Ha Bkiaai Paspabomuux).

@‘ = . 2N ]": myBookxls [Pexwum coemectumoct] - Microsoft Excel ﬂ‘é

@ FnaeHan Bcraeka Pa3metka cTpa  Qopmynsl  [aHHblie  PeueHznpoear Bug  Pazpabortunk| ®opmar Pabouas rpyn | & @ o @ 2

ﬂ — & = | b = @ E# Vimnopt o)
) o =55k N 74 353
E=5) i N — o) £ NakeTsl paclumMpeHia i
Visual Makpocsl Haactpoiikn Haactpoiiku | Bctaeuts Pexum WCTOYHUK Obnactb
. \ &
Basic 2\ COM = KOHCTpyKTOpa AOKYMeHTa

Koa Haactpoiiku 3neMeHThl YNpaB/ieHnA XML ViameHeHue
Pucynok 6.2 — Bknaaka «Pa3paboTunky

Sxmo Bkianka Pazpabomuux HEJOCTYIIHA, BUKOHAETE 3a3HAUYCHI HUKYE
i st i1 B1oOpaskeHHS.
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1. Ha Bkimammi @aiin BuOepith komaHny Illapamempwvi, a TOTIM —
Kareropito Hacmpotiika nenmeo.

2.V cuucky OcHogHble 6K1a0KU BCTAHOBUTE Tparnopelb Pazpabomuux 1
HATUCHITH KHONKY OK.

JI1st yCTaHOBKH PiBHS OE3IEKH, IO J03BOJISIE BUKOHAHHS BCIX MaKpOCIB,
BUKOHAETE HACTYITHI Iii.

1. Ha sBxumammi Paspabomuyux y tpyni KoO HATHUCHITH KHOMKY
beszonacnocmv makpocos.

2. Y kareropii [lapamempuvl maxkpocos y rpyni Ilapamempui maxpocos
BCTAHOBITh TEpEMUKA4Y Yy TIOJNOXKEHHS Bruouums 6ce Mmakpocvl (He

PEKOMEHOYemcsl, B03MONCEH 3aNYCK ONACHOU NPOSPAMMbL) 1 HATUCHITh KHOIIKY
OK.

LleHTp ynpasneHua 6e30NacHOCTLID mﬂ—hj

HajexHele usaatenn naPaME’TPbI MaKpocoR

HagexHele pacnonoxeHna
OTKAHYNTE BCR MaKpPOCh Bez YEEAOMNEHWA

HajexHble L0KYMEHTEI OTKNHOUNTE BCE MAKPOCH! C YEEAOMAEHHEM

m

HagcTpoiikn OTKNHOUNTE BCE MAKpOChl KPOME MaKpOCOE C
U p OBl NOgNNCEH

11

MNapametpel ActiveX @) BrnrounTh BCE MAKPOCk! (He PEKOMEHIYETCH,

f ] BO3MOMKEH 3aMyCK ONacHol nporpaMmsi)
MNapameTphl MaKpocoe

. MapameTpbl MakpocoB ANA pazpaboTumka
3aLUMLLEHHKIR NpOCMOTP P P P Lol
JoBepATs 4OCTYN kK 0BBLEKTHOH MOJENK NPOEKTOE

MaHens coobLeHui
o VBA i

l OK l | OTMeHa

Pucynok 6.3 — [TapameTpu MakpociB
3anuc Makpocy

J11st 3anrcy Makpocy HEOOX1HO!

— Ha Bkjaaaumi Pazpabomuux y rpymi Koo HaTUCHYTH KHONKY 3anuce
Mmaxpoca =3Evevaos (pyc. 6.2);

— BCTAaHOBUTH HEOOX1JHI IapaMeTpH Yy BIKHI 3amucy MakpociB (puc. 6.4)
Ta HATUCHYTHU KHONKY OK;

— BUKOHATH HEOOX1JIHI oreparlii B MOTOYHINA KHU3I;

— Ha BkiIamui Paspabomuux y rtpyni KoO HATHUCHYTH KHOIIKY
Ocmanosums 3anucy @ OcaHosire sanice

— Ha BKIaA Pazpabomuux y Tpyni Koo HaTUCHYTHU KHOIIKY Makpocsi

(puc. 6.2) ta oOpaTu HEOOXITHUNW MAKpPOC y CHHUCKY JJISi MOJAIBIINAX il
(puc. 6.5).
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MmA makpoca:

Makpocl

CoueTaHWe Knaeww:

Ctrl+

CoxpaHuTe B:

3Ta KHUra

Onucanue:

I

Pucynok 6.4 — 3anuc MmakpociB

Makpoc o2 [
Mg Makpoca:
Makpocl BeINONHUTE
Knonka3_Llenuok o~
Makpoc2
HaxogurcA B: | Bce OTKPBITEIR KHUMK IZI
Onucanne

Pucynok 6.5 — BikHo MakpociB

Makpoc Ta e1€EMEHTH KEpYBaHHS

JInst CTBOpPEHHST Makpocy, IO 3akpllUICHUH 3a JESKUM €JIEMEHTOM
KEepyBaHHs, HEOOX1IHO:

— Ha BKJaaul Pazpabomuux y rpyni Onemenmoul ynpaeneHuss HATACHYTU
KHOIIKY Bcmagumwb, oOpaT HeoOXiIHUM eneMeHT (puc. 6.6) Ta MOMICTUTU Ha
apKyI;

— y BikHi (puc. 6.7) 3amatu HEOOXigHE 1M’ MaKpoCy Ta HATHCHYTHU
kHotiky Cozdamy;

— B CTBOPEHIH Ipolieaypi peaizyBaTi HEOOX1JHUM anroputm (puc. 6.8).

«lHpopmaTuka Ta cuctemornoria»



59

S0l

Bcraeuts

-

IneMeHTLI yNpaeneHuAa GpopMel
=aHBV ZEG6

[ Ae & abl

3nemenThl ActiveX
aBEEB S

Hde Ad R %

Pucynok 6.6 — EnemenTu ynpapiiHHs

-
HasHauuTe Makpoc 06bekTy

1Ma Makpoca:
Kronka4_LLlenyok % Coznate
Kronka3_LLlenuok

Makpocl
Makpoc2

3anucatb...

0

Haxoaurea B: | BCe OTHPHITHIE KHHTK IZ|

OnucaHue

o] [ omes

Pucynok 6.7 — Makpocu 00’ ekTa

% myBookuxls - Module2 (Code) E\@
|lGeneraI} ﬂ |KHDI‘II(34_|.|.I,BI1'IDI( ﬂ

Sub Knonkad Memdor () -

End Sub
= 4| f

Pucynok 6.8 — [Iponieaypa makpocy

CTBOpEHHS KOPUCTYBAJLHUIIBKOT (DYHKIIIT

JI71s1 cTBOpEHHS KOPUCTYBAIBHUIBKOI (DYHKIIIT Y BUTJISAII MAaKpPOKOMaH/IH,

HEOOX1JHO:
— Ha BKIaaui Paspabomuux y rpyni Koo HarucHytr kHonky Visual Basic

(puc. 6.2) Ta BIIKpUTHU cepeaoBHIle MporpaMmyBaHHs VBA,;
— JI0JaTH TPOTPaMHMIA MOTYJb (MeHIO Insert—Module),

— CTBOPUTHU HEOOX1AHY (DYHKLIIO Y BUTJISIL:
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Function Im’adysxuii [ (AprymeHTl,
Onepatop 1

OnepatTop 2

IM’ adyHKILL SHaUEeHHSA

End Function

sKa peasye IesaKuid aaropuTm (puc. 6.9);

ApryMeHTZ,

)]

4% N230.xls - Modulel (Code)

e -]

~/| |agaq

|[Genera|}

=

Public max

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

To m

1 Ton

> Jj Then
res(I, J)

For I
For jJ

1
If I

a(I, Jj)
If res(I, 7J)
Else
res(I, J)
End If

non

Next j, I
agdg = res

End Function

|= 4

> max Then max

res(I, J)

By

Pucynok 6.9 — BikHo Mo

NAIE:

— 3a KOMIPKOIO (Jllarma30HOM KOMIPOK y pa3l BUKOHAHHS OIepailiii HaJ
MacuBaMH) apKylia 3akpinuTu (YHKII0, BUKIUKABIIM Maictep (yHKIIIH,;
nepeiT y karteropito OnpeodeneHHble nonv3osamenem, 00paTh HEOOXIIHY

¢dynkuito, HaTucHyTH KHONKY OK (puc. 6.10) Ta 3
byHKIII.

aJlaTi HEeOOXI1H1 TTapaMeTpu

Mactep GyHkUWiA - war 1 uz 2

[ =>)

[oMEK PYHKUKK:

BBE,CIMTE KpaTKoe onucaHue ,.'J'El"iLTEIMH, KOTOPOE HY>XHO BbINONHWTL, K
HEWMKTE KHOMKY "HaitTi'|

EETEFUDMH: OI'IFIE,.‘J,EJ'IEHHE’IE nofe20edrenem

Brifiepute dyHKUMH:

Halitu

qqq(m;n;a)
CnpaBexa HegocTynHa.

CnpaBka No SToH yHKUNK oK

l

OTMeHa

| | )

e

Pucynok 6.10 — BikHo maiictpa QyHKITIH
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6.4 Po3B’A130K THIIOBUX 32124

3amaua 1. «Bu3HauHUK MaTpHIT»
YMmoBa. B pgiamazoni komipok mgaHa goBiibHa wmatpuisl (A). 3a
JIOTIOMOTOI0 MOBH TIporpamyBaHHs VBA po3pobutu aiaropuT™ mepeBipKu

BU3HAYHHUKA MTOaHOI MaTPHIll Ha HEPIBHICTS (.

Peanizanisg po3paxyHKiB

@N%B.MOI’IPEH,.:(IS [Pexxmm COBMECTMMOCTH] — [ &5
A B C D E F G H J K L M -

i Ne29. -

2 | |Ne29

5 | |B miamazoHi KOMipOK JaHa MOBiIMEHA MATPHIA (A). 3a MOTTOMOTOK MOBH

, |mporpamyeanHs VBA PO3pOGHTH ANTOPUTM MEPEBiPKH BH3HAYHHKA

; IoZaHol MaTPHIIl Ha HepieHIicTE 0. |

6

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

s a21la22|a23| 5| 6| 7

o a31la32la33| 6| 7| 8

10

11 res= Monpeng=

12

13 paB. Hy. 2,66E-15

Pucynok 6.11 — Po6ounit apkyi
[Tporpamuuit Koz

Public res(l To 3, 1 To 3)

Function MOIIPEIIl (mat)
'Dim res(l To 3, 1 To 3)

For 1 = 1 To 3

For 7 = 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 MOIPEIl = "orn.or Hyn." Else MOIPEIL
= "pae. HyJsg."
End Function

3amaua 2. «MakcuMaabHUN €IEMEHT MaTPHIL»

YMmoBa. B niama3oni KoMipok JTaHO TOBUILHUN MacuB (A). 3a 1OMOMOTOI0
MOBHU TMporpamyBaHHs VBA CTBOpUTH KOPHCTYBaJbHUIIBKY (YHKIIIIO, SKa
JI03BOJIIE 3HAWTH MaKCUMAaJbHUN €JEMEHT, Cepell €JIEMEHTIB MAacHBY, IO
3HAXOMASTHCS HIKYE TOJOBHOI JlaroHaini. MyHKIlS MOBUHHA 0OpOoOIsITH Oyabh-
sikuid MacuB A(MxN)

Peanizaiiist po3paxyHkiB

] N230xis [Pexcum coemecTimocTy] = [ 23
A/B CDE FIGIH I | JKILIM[NJO|P|Q] R |5

N230.B nianaaoHi komipok B2:E4 naHo OoBinkHWA Macke (A). 3a QONOMOroK MOBK
nporpamyBaHHA VBA CTBOPWTW KOPUCTYBaNEHULEBKY QYHELIK, AKa O03BONAE
3HalTV MaKcUManbHWIA enemeHT, cepef eNneMeHTIB MacUBy, L0 3HAX0AATLCA
HI¥Ye TONMOBHOT AiaroHani. @yHKUIA NnoBUHHa 0bpobnAaTh Oyab-AkKia macke AM=N.

Fs

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) 18| 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| 28

W00~ DN WM =
(=]

g = o et = e s e e N = A R A RS B L

1

2

3

4
22 5
23 6
24 7
25 8 B
26 9 v
M 4 » M| Nucrl Nuer2 o Nucr3 1 []4] i | p

PucyHnok 6.12 — Pobounit apky1i
[Iporpamuauii Koz

Public max
Function ggg(m, n, a)
ReDim res(l To m, 1 To n)
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For I = 1 Tom
For j =1 To n
If T > j Then
res(I, j) = a(I, 7Jj)
If res(I, j) > max Then max = res(I, 7J)
Else
res(I, j) ="_"
End If
Next j, I
gqqg = res

End Function

3agauva 3. «JloBXKMHA CTPOKU»

YmoBa. 3a [JOIOMOrO MOBHM IporpamyBaHHs VBA  cTBOpUTH
KOPUCTYBaJIbHUIIbKY (YHKIIIO, aHaloriyHy BOynoBaHid ¢ynkmii Excel
JUICTP(), ne BukopucroByroun pyskuiro VBA Len(). PesynasTar nepesiputu
3a gornoMororo BoynoBanoi ¢pyHkiii Excel.

[Iporpamuuii Kox

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

3anaua 4. «J1o0yTOK MaTpuib»
YMoBa. B niama3zoHi KOMIpOK JaHi JOBUIBHI MaTpHIll. 3a JOMOMOIOIO
MOBU TmporpamyBanHs VBA po3poOUTH airoputm TOIIYKY MaTPUYHOTO

N00YTKYy TIOJIaHUX MaTpHIlh. Pe3ynbTar mepeBipuT 3a JOMOMOT0I0 BOYI0BaHOT
¢bynxkmii Excel.
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Peanizaiiist po3paxyHkiB

@M)"MHO)K(NM).XIS [PesxM COBMECTMMOCTH] — O :Z
AlB/ C|/D/E/F G/H|I|J K[L/M[N[O[P| a RENSHs

1 =

2 |Ne4 B miamazoHi KOMipOK [aHi MOBUTBHI MaTPHITi.

3 3a DOIOMOTOK MOBH IIporpaMyBaHHA VBA po3poOHTH

g QITOPHTM MOIIYKY MATPHYHOTO NOOYTKY IOMAHHX MATPHIIb.

5 Pe3ynbTar MEpEBipUTH 3a NOMOMOIOK BOYI0BaHOI (PYHKIIT

7

8 MYMHOX=

9 1 2 3 4 5 6 7 8 1 2 12

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

11 2| 2| 3| 3| 4] 3| 5/ 6| 8 2|23] 6 2| 271] 169 |

12 3l 2 5/ 6] 5 6] 7| 7| 7 3| 4] 2 3| 355 212 1

13 40 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 8. 9] 6 12

18 1 265| 166

19 2 271] 169

20 3 385] 212

21 4] 241] 148

22 5| 258| 161 L

23

24 K

M 4 » M| Jucrl Nuct2 - Niver3 ¥ 4] [T | » [ .

Pucynok 6.13 — Po6ounii apky1

[Tporpamuuit Koz

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

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

MYMHOX1 = res
End Function

CxeMa anroputmy
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CEnd Function Q:unctlon(matl mat2)

/// Rax5a ///
m1—5,n1-8,
F=Res n2=2

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

<+ Res(i,j)=s

3amaua 5. «CyMa cyM KBaJpaTiB MaTpHUIlb»

YmoBa. B niama3zoHi KOMIPOK JlaHiI JOBUIBHI MAaTpHIl. 3a JIOIMOMOI'OKO
MOBH IporpaMmyBaHHs VBA po3poOuTH aJropuTM MOIIYKY CYMH CyM KBaJipaTiB
MoJaHUX MaTpullb. Pe3ynpTar mepeBipuTy 3a JOMOMOIo0 BOYJI0BaHOT (QyHKIIIT
Excel.

Peanizaiist po3paxyHkiB

Al OBH3 «JoHHTY»



66

|

mil=

==

Y¥PABHEHKA ANA CYMME! CYMM KESAPATOE MMEET CNEAVHIWMA BMA

CYMMCYMMEE = > (x° + %)

4 ] md= 3 ]
5 7 4 B
* i) l )
16 36 9 25
25 49 16 35

CYMMCYMMKE

Pucynok 6.14 — Pobouuii apky1i
[IporpamMuuii Kox

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

Function Cymma cymMMm KBazpaTos (ml, m2)
For i = 1 To 2
For j = 1 To 2

mlke (i, j) = ml(i, j) ~ 2
m2kB (i, Jj) = m2(i, j) ~ 2
s = s + mlxkB(i, Jj) + m2xB (i, 7J)
Next j, 1
CyMMa CyMM KBagpaTOB = S

End Function

[HauBITyanbH1 3aBAaHHSA MMOJIAHO y T0JaTKy B.
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JIOJIATOK A

A.1 Aaroputm. Buau anropurmis. biok-cxemu

AJTOpUTM — 1€ TOCHIAOBHICTH i HaJa IMOYAaTKOBUMH JaHUMH Ta
OPOMDKHUMHU — pe3yibTaTaMH HEOOXIMHMX Il  OJEp)KaHHS  KIHIIEBOTO
pe3ynbTary.

ANTOpPUTM MTOBUHEH MAaTH HACTYITHI BIACTUBOCTI:

— JUCKPETHICTh — MPOLIEC PIIICHHS MOAAETHCA SIK MOCTIJOBHICTh KPOKIB
(etamiB) 1 BiIOyBa€THCS B Yacl TUCKPETHO;

— JICTEpMIHOBaHICTh (BU3HAYEHICTh) — KOKEH KPOK MOBHHEH OYyTH YIiTKO
BHU3HAUEHUM 1 HE TOBUHEH JIOMYCKATH JOBLIHHOTO TIIyMaYeHHS;

— PEe3yIbTATUBHICTh — aJTOPUTM IMOBHHEH MPUBOAMTH JO PILICHHS 3a/1aul
3a CKIHYEHE YMCIIO KPOKIB;

— MAacoBICTb — aJTOPUTM pIIICHHS 3aJadl PO3pOOISETHCSA B 3aralbHOMY
BU/JII, TAKUM YMHOM, 11100 BIH MITI OyTH 3aCTOCOBaHUM ISl LIJIOTO KJIacy 3ajad,
110 PI3HATHCSA JIHIIE TOYaTKOBUMHU JTAHUMHU.

Po3pi3HsI0Th:

— JHIMHUHN aJITOPUTM;

— QJITOPUTM 3 PO3TATYKCHHSM (32 TIOPSIKOM PO3TaTy>KSHH);

— MUKJIIYHUN aJITOPUTM.

AnropuTM PO3B’S3KYy Oyab-sKOi 3ajaul, sKa IMiaJaeTbes dopmaizaiii,
MOXe OyTH TOJaHUM K KOMOIHAIlISI [IUX TPhOX BUIIIE HA3BaHUX.

AJNropuTM MOKHa (popMasti3yBaTH CIOBECHO, Y BUIJISAII rpadiyHOi cXeMu
YU IPOrpPaMHOro KOAY Ha OJHIN 3 MOB ITpOrpaMyBaHHsL.

[TobynoBa OJOK-CXeMHU aiNrOpuTMy JIO3BOJISIE CYTTEBO CIPOCTUTHU
NOJAJIBIIKKI TIpoliec oro gopmanizaiii y ¢gopmi nporpamioro koay. OCHOBHI
rpadiuHi TpuUMITUBH (OJIOKH) 3 SIKUX CKJIAJA€ThCs OJIOK-cXema Ta ix dopMaru
HaBeJleH1 Ha puc. A.l.
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Pucynok A.1 — ®opmaT OCHOBHUX OJIOKIB CXE€M

PozriistHeMo O1IbI AETaTbHO KOXKHUM 3 THITIB aJITOPUTMIB.

1. JliHifiHMH  anroOpuTM  XapakTepU3YeThbCs  OJHOHAINPABICHUM
MOCIIJOBHUM TIEPEX0JI0M BiJI OJIOKY J10 OJIOKY (B1J oleparopa J0 omeparopa)
0 Mip1 iX BUKOHAHHSI.

2. Posrany>xeHul aaropuTM Mae€ MicCIle B TOMY pasi, KOJIM B 3aJIEKHOCTI
B1Jl BUKOHAHHS Y HEBUKOHAHHS YMOBHU BUKOHYETHCS OJTHA UM JIpyTa Jisl.

3. MHOXuHHUNM BHOIp € Yy3araJIbHEHHSIM PO3TAIY)KEHHS, KOJIU B
3aJIEKHOCTI1 B1JI 3HAYEHHS 3MIHHOT BUKOHYEThCS OJTHA 3 Oaratbox JIii.

4. lluxmiyHuit  anropuTM niepeabavae Oararopa3oBe IMOBTOPEHHS
mporpamMHux Jii (004YMcIiieHb, BBEJICHHS IaHUX, BUBEJIEHHS PE3yJIbTaTiB, TOIIO)
IPU PI3HUX MOYATKOBUX YMOBAX.
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JIOJIATOK B

Bb.1 Kimac Windows Forms. BizomocTi npo 06’€KTHO-Opi€cHTOBaHe
MpOrpamMyBaHHS

Y Windows Forms Tepmin «(opmay — CHHOHIM BiKHa BEPXHbHOTO PiBHSL.
['onoBHe BikHO mporpamu — opma. bynb-sKi iHIII BiIKHa BEPXHbOTO PIBHS, SIKi
Ma€ JI0JaTOK — TakoX ¢opmu. BikHa Mianory TakoxX BBaXKaroTbcs (hopmamu.
HesBaxkaroun Ha Ha3BY, MOJATKH, IO BUKOPHCTOBYIOTH Windows Forms, He
BUTTISAAAIOTE K Gopmu. [TomioHo Tpaaumiitaum Windows-momgaTkaM mporpamu
31 CHIOIOTh TOBHUIM KOHTPOJIb HAJl OAISIMU Y BIIACHUX BIKHAX.

[Tporpamu, mo BukopucToBYIOTH Windows Forms BHKOPHCTOBYIOTH
kiaacu System.Windows.Forms. Llefi po3min BkiIo4ae Taki Kiacw, sk Form,
SIKUM MOJIETIOE€ TIOBEIIHKY BiKOH abo dopm; Menu, sSikuii npeacTaBisi€ MEHIO;
Clipboard, sxuii nae moxymBicTh gojgarkaM Windows Forms BUkopucToByBaTH
Oydpep oOMIHY. BiH TakoXX MICTUTh YMCJICHH1 KJacu, SIKl HaJaloTh 3acoOu
ynpasiiiHHs, Hanpukiaa: Button, TextBox, ListView, MonthCalendar 1 1. 1. Li
KJIaCH MOXYTh OYTH BKJIFOYEHI B JOJIATOK.: 3 BUKOPUCTAHHSAM TUIBKH 1MEHI
Kjiacy, abo 3  BHUKOPUCTAHHSIM  I[IOBHOTO  IMEHI,  HaIpPUKJIAI;
System.WinForms.Button.

B ocHOBI Maibke KOXHO1 MporpamMy, HaIMCaHOI 31 3aCTOCYBaHHSIM
Windows Forms, — moxiguuii kiac Big System.Windows.Forms. 3pa3ok 110ro
KJIaCy MpEJCTaB/Is€ TOJOBHE BiKHO mporpamu. System.Windows.Forms mae
0e3J114 BJIACTUBOCTEH 1 METO/IIB, SIKI MalOTh OaraTui NMporpamMHuii iHTepdenc 10
dbopm.

Jlonatku, 3acHoBaHl HAa Windows Forms, siki BUKOPHCTOBYIOTh KHOIIKH,
CIIMCKM Ta 1HII TUOM KOMIOHEHTIB Windows, BUKOPUCTOBYIOTH KJacH
ynpaiinag System.Windows.Forms, mo 3Ha4HO CIHpOIIy€e MPOrpaMyBaHHS
iHTEepdeicy.

OCHOBHI MOHATTSI 00’ €EKTHO-OP1EHTOBAHOTO MTPOTrPaMyBaHHsI

Jlo 1mosBM TMEpCOHAIBHUX KOMI'IOTEPIB  TEXHOJIOTISE  CTBOPECHHS
KOMIT'IOTEPHUX MporpaMm Oa3yBajnacsi Ha MPOIEAYPHOMY MpOrpamMyBaHHI, B
SAKOMY OCHOBOIO Oynu QyHKIIi ¥ nporeaypu, Tooto aii. [Iporpamict Bu3zHauas,
K1 J1i ¥ OOYMCICHHS TOTPIOHI IS BUPIIICHHS MOCTAaBJEHOI 3ajadi, MOTIM
OMUCYBAaB 11l Ail y BUIISA npoueayp 1 GyHKiik Ta o0'eqHyBaB ix B mporpamy.
CrBopeHa B Takuil crmoci0 KOMM''OTEpHA MporpaMa BiAPI3HAJIACA YITKUM
aJTOPUTMOM POOOTH — MOCIIIIOBHICTIO JiH IS TOCATHEHHS ITOCTaBJICHOI METH.
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O6'exTHO-OpieHTOBaHe mporpamyBanHs (OOII) 3apomuiocss 3 MOSBOIO
[IK B moBax mporpamyBaHHsi Pascal, Ana, Smalltalk, C. ¥V OIIIIl romoBHO0O
BIJIMIPABHOIO TOYKOIO MPH MPOEKTYyBaHHI MPOTPaMH € HE IpoLeaypa, HE dis, a
o0'ext. Takuii MiAXia € TOCUTh 3PO3YMUINM, OCKIJIBKH B PEaIbHOMY CBITI HAcC
OTOYYIOTh CaMe 00'€KTH, SIK1 B3a€EMO/IIFOTh OJIUH 3 OJHUM.

O0'exkTHn

HasBemo 00'ekTOM MOHATTS, a0CTpaKIliio a00 OyIb-IKUi MPEAMET 3 YITKO
OKPECJIICHUMHU MEXaMH, 10 MA€ CEHC Y KOHTEKCTI PO3IJISTHYTOI MPUKIAIHOL
npobnemu. Bci o0'ekt MoxkHa ieHTU(IKYBATH, MDK O0'€KTaMU MOXKHA
BCTAHOBUTHU BIIHOIIICHHSI TOTOXKHOCTI (ABa CuaopoBux IBaHa — 11e pi3HI JIOAH,
ajie BOHU CTYJEHTHU OJIHI€T TPYIIN).

Kmacu 00'exTiB

Knacom Ha3uBaroTh OCOOJIMBY CTPYKTYpPY, SIka MOXE MaTh Y CBOEMY
CKJIQJIl TOJIsI, METOAM Ta BJIACTUBOCTI. Kiac BUCTynae B sIKOCT1 00'€KTHOTO TUITY
JaHUX, a O0'€eKT — 1€ KOHKPETHUW ex3eMIulsip kiacy. Hampukian, nsa
CunopoBux IBaHa HajexaTb OJHOMY W TOMY X KJacy OO0'€KTIB, BOHU —
cryaeHtd rpynu. CaMme 3 IIMM TOB'3aHa iX OJHAKOBICTH (OJHAKOBHM M)
TPYIH, OJIUH PO3KJIaJI 3aHATH 1 T. 11.).

KoxkeH KOHKpeTHuUM Kjac Mae CBOi OCOOJMBOCTI TIOBEIIHKUA 1
XapaKTEPUCTUKH, 110 BUZHAYAIOTH 1I€H Kjac.

v !
.~ T'eomeTpuyHuii 00'eKT

' s Ao
O0'emuni o LImockuin ~
3 BepIIMHAMHU bes Beprma
Koo Eninic

HaiiBumuii piBeHb — 3arajbHUN 1 HAWNPOCTIIINI, KOKHUM HACTYyMHUUN
piBeHb OuTbII crenuiuHul 1 MeHII 3araibHuil. Ha camoMy ocTaHHbOMY piBHI
MO>XHa BU3HAUUTH KOJIIp, CTHJIb 3alIOBHEHHS, BEJIMUMHY PaJilyCy KoJia 1 T. II.

SIKIIO XapaKTEepUCTUKA BXKE OJTHOTO pa3y BU3HAUYEHA JIJIsl O1IbII BUCOKOTO
PIBHSI, TO BCl PiBHI, PO3TAIlIOBaH1 HIKYE MAIOTh TY K XapaKTEPUCTUKY (SKIIO
B)K€ BU3HAYEHA OKPYXKHICTb, 3p0O3YMLJIO, 1110 BEPIIUH y HET HEMAE).

TakuM  4YMHOM,  KJIacH-CHAAKOEMINl  MOXYTh  YCIaJIKOBYBaTH
XapaKTEPUCTUKU KJIaciB-OaThKIB.
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Baactusocti

BnactuBocTi — nepenik napamerpiB 00'€kTa, sIKI BU3HAYAIOTh 30BHIITHIN
BUTJISI 1 TOBEOIHKY O00'€KTa, BUAUIAIOTH YHIKaIbHI OCOOJIMBOCTI KOXKHOTO
ex3eMIuipa. Jlo BIACTUBOCTEH BITHOCATHCA: IM'S, THWII, 3HAYCHHS, KOJIp,
po3Mip Ta iH. CTaH — CyKyMHICTh BCiX BIIACTUBOCTEH JTAHOTO 00'€KTa.

Meron

Merton — e neska ais (omepailisi), sSIKy MOKHa BUKOHYBAaTH HaJl JaHUM
o0'ekToM. Y pe3ynbTari II1€i A1 3MIHIOETHCS O0'€KT (HANPUKIAA, MICIE
pO3TalllyBaHHA, KOJIp Ta 1H.) I[HIIMMM CJIOBaMM, METOIAOM HAa3UBAETHCS
KOMaH/a, Ky MOXX€ BUKOHYBaTU 00'ekT. JIJisi KOKHOrO Kjacy OO'€KTIB € CBIi
IepeiKk METOMIB, SIKI MOXKHAa JI0 HBOTO 3aCTOCYBaTH abo0 sKI BIH MOXeE
BUKOHaTH. Hampukiaz, 00'eKT MOYKHA BUAQINTH 3 €KpaHy, IEPEMICTUTH B 1HIIIE
MICIIE.

[Tomi

Koxken oO'ekT 3maTHUN pearyBaTh Ha TI€BHI TOJIi — 1€ PI3HOBU]
BJIaCTUBOCTEN 00’ekTa. [Ipr BUHMKHEHHI MO/11 IPOBOAUTKLCA 11 00pOoOKa.

ITonii — curHanm, mo (GOpMYIOTHCS 30BHIIIHIM CEPEIOBUIINEM, Ha SKI
00'eKT IMOBUHEH BijIpearyBaTH BiJIIOBIHUM YHHOM.

ITonii HacTarOTh B pe3yJbTaTi /il KOPUCTyBada — MEPEMIIIEHHS Kypcopy,
HATUCKAaHHS KHOIOK MHUIIl a00 KJaBilll Ha KjaBiaTypl, a TaKOX y pe3ysbTarTi
poboTH camux 00'exTiB. J[Ji1 KOKHOTO 00'€KTa BU3HAUYEHO O€3J11Y MOJI1M, Ha SIKi
BIH MO)Ke pearyBaTu. [[Js KOHKPETHHMX EK3eMIUIIpPIB 00'€KTa MOXYThb OyTH
BU3HAUCHI OOPOOHMKH SKMXOCh 13 IUX MOJIM, SKI ¥ BH3HAYAIOTh PEaKIIO
JAHOTO eK3eMILIsipa 00'eKTa.

OO0'eXT MOXHa BU3HAYUTU SIK CYKYITHICTh BJIACTUBOCTEH 1 METOJIB, a
TaKOXK MO/, Ha sIKl BIH MOKE€ pearyBartHu.

30BHIIIHE YIPaBIIHHS O0'€KTOM 31HCHIOETHCS Yepe3 OOPOOHMK IMOJIii.
[{i 06poOHUKH 3BEPTAIOTHCS 10 METOIB Ta BJIACTUBOCTEN 00'€KTa.
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b.2 3aranbHi BJIaCTUBOCTI /151 OCHOBHHUX €JIEMEHTIB yIIPaBJIiHHA

Tabmuus b.1 — Enementu ynpasninug VB

Tun 00’ekra [Ipusnauenns ITpedikc
Label Harmuc Ibl
TextBox TekcToBe nosne txt
CommandButton Knormka cmd
CheckBox [panopenp chk
OptionButton Iepemukay opt
Frame Pamka fra
ListBox Criucok Ist
ComboBox [Tose 31 criuckom cho
PictureBox I'padiunuit dppeiim pic
Form dopma frm

Tabnuis b.2 — 3aranbHi BIACTUBOCTI €JIEMEHTIB ynpaBiiHHs VB

BnactuBocri OnucaHHs
BackColor | 3amae donoBwuit xomip 06’exra. Komip MoxkHa 3anaT, BUOpABIIN HOTO 3 MAITPH
KOJIbOpIB 200 BKa3aBIIM MPUB'SI3KY JO IMOTOYHOI KOJIPHOI CXeMi orepariiHoi
CUCTEMH
Backstyle | Ynpasnse BimoOpaxkenHsMm (oHy o0iacTi BuBeneHHs TekcTy. O0JacTh BHBOIY
TEKCTY MOe OyTH 3adapboBana (Opaque) abo 6ytu mposoporo (Transparent).
Font [pudTt, sKuit BUKOPUCTOBYETHCS IS BITOOpaKEHHS TEKCTY Ha 00’ €KTI
Text Harmmc, o po3mintyerbest Ha 00'€KTi
Name Bxasye iM’s1, iK€ BUKOPUCTOBYETHCA IS iIeHTH(IKAIlli 00’ €KTa B Mporpami
Left Bincrans Bif 1iBOT Mexi 00'ekTa 70 JiBOT rpaHuIli GopMu
Top Bincranp Bif BepXHbOi MEXKi 00'€KTa 10 BEpXHBO1 MeX1 hopmu
Height BucoTa koMIoHeHTa
Width [IuprHa KOMIIOHEHTA
Visible Jlo3BoIsie TpUXOBAaTH KOMIIOHEHT (3HaueHHs BiacTuBOCTI — False) abo 3poOutn
HOro BUAMMKM (3HAYCHHS BJACTUBOCTI — T rUE)
Enabled J103BOJIsSIE aKTHBYBATH 00’ €KT
1. Button

O6'ext yrpasninas Button(kromka): 2/ Buten
3a JOMOMOro KIIIKaHHS MMIICIO Ha KHOIMLI MOYXKHA 331aTH BUKOHAHHS
AKOi-HEOYyIb Aii.

2. CheckBox

O0'ext ynpasiiaas CheckBox :

CheckBox

Jlnst BBenieHHST B (pOopMy JaHUX, SIKI MOXKYTh MAaTH TUIBKH OJIHE 3 JIBOX

AOIIYCTUMHUX 3HAYCHDb,

NPU3HAYEHI €JIEMEHTH YIPABIIHHS HA3UBAIOTHCS

IPAIoOPLSIMH.
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[Ipanopiii, Hanpukiaj, TO3BOJISIIOTH KOPUCTYyBady JAaTd BIJNOBIAL Ha
MOCTaBJIeHE MUTAaHHSA. Y pa3i MO3UTHBHOI BIAMOBIAI KOPUCTYBa4 BCTAHOBIIIOE

. . v
npanopelb, 1 BiH HA0yBa€e BUTIIA KBaJIpaTa, B SKOMY PO3MIIICHA rajoykKa: ¥
Tabmuus b.3 — BnactuBocti enemenTta ynpasiinas CheckBox

BnacTtuBocri OnucanHs
Name Caption Texct, SIKUii 3HAXOIUTHCS TPABOPYY B MPATIOpLIs
Checked CraH nepeMuKaya: mparopeib BCTAHOBIICHO (Y CJIEMEHTI € «TaJ04Kay)
Unchecked [Tpanopenb CKUHYTHIA (HEMa «TaJ0YKK)
3. Panel
. {1 Panel
OO6'exT ympaBiinHs Panel(manesns): L]

Enement ympasmniaas Panel siBisie co60r0 maHenb 1 BUKOPUCTOBYETHCS B
dopmax B OCHOBHOMY i1 OO'€IHAHHS €JIEMEHTIB B TPYINH, HANPUKIAL, IS
po3minieHHss 'y (opmi ABoX 1 Ounble rpyn mnepeMukadiB. EjemeHt, 110
pO3TalllOBY€ThCsl Ha enemMeHTl ymnpasiiHHsA Panel, aBromarnuHo crae #oro
€JIEMEHTOM.

Ta6mwist b.4 — BnactuBocTi enemenTa ynpasiiaas Panel

Bnactusocti Onucadag

AutoScroll Kepye mosiBIeHHSM CMYT TIPOKPYTKH

4. Label

O06'ext ynpasmninas Label:

Kommonent Label npusnauenuii ayis BUBEIEHHS TEKCTY Ha TOBEPXHIO
¢opmu. BractuBocTi KOMIIOHEHTA BU3HAYAOTH BUJT 1 pO3TAITyBaHHS TEKCTY Ha
OBEpXxHI (popMH.

A Label

Tabmuus b.5 — BnactuBocti enemenTa ynpasiinas Label

BnacTtuBocrti OnucanHs
Caption Bino6paxyBaHuii TeKCT
AutoSize O3Haka Toro, 110 po3Mip MOJI BU3HAYAETHCS HOro BMICTOM

Os3Haka TOro, mjo CJjaoBa, K1 He BMiH_Iy'IOTLCH Yy NOTOYHOMY PAAKY, aBTOMATUYHO

Wordwra N
p HepeHOCHTbCH Ha HaCTyTIHI/II/I p}I,I[OK

5. O0'ext ynpasiinass ComboBox: :
Crucku tumy ComboBox Ha3uBarOTh MOJSMH, IO PO3KPUBAIOTHCS a00
NoJIAIMU 31 cnuckamu. [[nsi BUOOpy 3Ha4YEHHS 13 CIHMCKY CIOYaTKy HEOOX1THO

CIIMCOK BIJKPUTH, HATUCHYBIIU KHOIKY 31 CTPIIKOIO, PO3TallIOBAaHYy 3 MPaBOTO

u] -0

OOKYy MOJIst BBOLY:
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ComboBox noennye ¢ynkiii cnucky ListBox 1 mons BBenenns TextBox.
Buxopucranns cnuckie ComboBox 103Bojsie MpeACTaBIsATH OUIBIINANA 0OCAT
1H(popMallii, 32011aKYI0UYH MPU IILOMY Miclie y hopmi.

ITomii.

J1J1s 110151 31 CIMCKOM BaXKJIMBY POJIb BIJIITPAIOTh MOJIIT SIK MOJISI BBEJCHHS,
Ttak 1 crucky. OcHoBHI 3 HuUX — Click, ska BUKOPHUCTOBYETHCS MJII BUOOPY
eneMenTa crucky, Ta Change — 3MiHa 3anucy B 10JI1 BBEICHHS TEKCTY.

Tabauus b.6 — BnactuBocTi enemenra ynpasiaiaas ComboBox

BnacTtuBocri OnucanHs
Caption BinoOpakyBaHHii TEKCT
List EnemeHTH CIMCKY — MacHB pSJKIB

ListCount KinbKicTh €71€MEeHTIB CITUCKY

Howmep enementa, BuOpaHoro y cnucky. SIKImo >KOJ€H 3 €JIEMEHTIB CIIUCKY He OyB
Index oOpaHuii, TO 3HAYEHHS BIACTUBOCTI JAopiBHIOE —1. Hymepamis enemeHTiB
MTOYMHAETHCS 3 HYJIS

Cruie (Bum) criucky. SIkimro 3nadenns BiaactuBocti pisae DropdownCombo (0), o
JlaH1 B MOJI1 pefjaryBaHHsl MOKHA BBECTH 3 KJlaBiaTypu abo BUOpATH 31 CUCKY (1100
OTpUMATH JOCTYH A0 CIHUCKY, Horo Tpeda po3kpuTH). SIKIO 3HAYE€HHS BIACTHUBOCTI
Style piBae Simple-Combo (1), To gaHi MOKHA BBECTH B TIOJII peIaryBaHHs 3 KJIaBlaTypu
abo BUOpaTH 31 CHHUCKY, IPUYOMY CITUCOK JIOCTYITHWUH 3aBXAH. SIKIIO 3HAYEHHS
BiacTuBoCTi piBHe DropdownList (2), To naHi B Mol peraryBaHHs MOHA BBECTU
JIUIIE TIITXOM BUOOPY 31 CIIUCKY

Bwmict mons pemaryBaHHs (7aHi, BBEICHH1 KOpHUCTyBadeM 3 KiaBiatypu abo

Text N
BUJIUICHI 31 CITHCKY)
Sorted O3Haka HeOOXIAHOCTI aBTOMATHYHOTO COPTYBAHHS  CTIUCKY IMICJIA  TOJaBaHHSA
4eproBoro ejxeMeHTa (3Ha4eHHs BIACTHBOCTI — True)
Locked brnokyBanus crnucky. BusHadae 3a00poHy BHOOpY €leMEHTa 31 CIHUCKY (PSIOK
BBEJICHHS TAKOX OJIOKYETHCS)
6. Timer

O6'exr yrpapninns Timer: &7 TIMer

Buxopucranus taiiMepa € TapHUM CITIOCOOOM YITPaBIIiHHS MPOTPaMor0. 3a
JIOTIOMOT'OI0 TaiiMepa MOXKHa 3aIycKaTh a0o0 3aBepIIyBaTH MPOLIECH JOJATKHU B
neBHI MOMEHTH 4acy. [lix yac mpoekTyBaHHA TailMep po3MILTy€eThCsl Ha GhopMmi,
I1]1 YaC BUKOHAHHS NMPpOrpaMu Horo Ha (opmi HE BUJTHO.

Tatimep Mae equHy nofaito — Timer, sika BUKJIIMKAETHCS TICIS 3aKIHUCHHS
BCTAHOBJICHOI'O TUMYACOBOT'0 1IHTEPBAITY.

Tabauus b.7 — BnacTuBOCTI enieMeHTa ynpaBiiHHs Timer

BnactuBocTi OnucaHHs
Name Im'st KOMIIOHEHTY. BuxopucrtoByeTbest s AOCTYNMy A0 KOMIIOHEHTa Ta MOro
BJIACTUBOCTEH
Interval Ilepion reneparii moxii Timer. 3agaeThcs B MUTICEKYHIAX
Enabled Jo3Bin rerepauiI (3Ha‘le‘HH$‘{ BIACTUBOCTI — True) abo OnIOKyBaHHS (3HAUYEHHS
BiacTuBocTi — False) moxii Timer
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7. ProgressBar

OG'exT ynpasinms ProgressBar; ™ ProgressBar

BinoGpaxeHnus npoiecy BUkoHaHHs orepailiii. ¥ Windows 1iei eieMeHt
BioOpakae mepedir mporecy KOMIIOBaHHSA, MEPEMIIICHHS, 3aBAHTAXKEHHS i
T. II.

Tabmums b.8 — BmactuBocti enemenTa ympasiinas ProgressBar

BrnactuBocrti Onucanss
Min HwxHs Mmexa
Max Bepxus Mexa
Value IToTtouHe 3HaUYECHH
OpieHTalrisi €J1€MEHTIB:
Orientation | — BeprukanbHa (ccOrientationVertical)

— I'opusonranbHa (ccOrientationHorizontal)

Crioci0 BimoOpa)keHHs MPOIIECy:
Scrolling — besnepepsuuii (ccScrollingSmooth)
— CermenTtapnuii (ccScrollingStandard)

8. TrackBar

OG'ex ynpasiinns TrackBar: = 2ok

3a gomomoror TrackBar wMo)kHa 3agaBatéd  3HAYEHHA 3MIHHUX 3
Jiarna3oHy 3Ha4YCHb.

Tabmuus b.9 — BnactuBocti enemenTa yrpasiaidas TrackBar

BnacTtuBocrti OnucanHs
Min MiHiManbHe 3HAYCHHS 11 OIryHKa, KOJIM BIH 3HAXOAUTHCS Ha JIIBOMY Kparo
Max MakcuMasbHe 3HaYeHHS JIsl OIryHKa, KOJIM BiH 3HAXOJUTHCS HA MIPABOMY Kparo
Value [ToTroune mosoxeHHs OiryHKa
SmallChange | Mana 3mina. 3pymieHsst 6iryHka Ha oaHy mo3uii. Kpok GiryHka
LargeChange | Bemuka 3mina. 3pyiicHHs OiryHKa MPH MMOABIHHOMY HATHCKAHHI HA HHOMY

9. TextBox
O6'ext ynpasninns TextBox; = Ttox
Kommnonent TextBox siBiisie co0010 moJie BBEACHHA-PeIaryBaHHs TEKCTY.
ITomii.
[Ipu BUKOpUCTAHHI TEKCTOBOTO TOJISI BUKIIMKAE IHTEPEC AEKiIbKa MOIIH.
Hacamnepen, momiss Change, sika BHUKJIMKA€TbCS TMPH 3MiHI 3MICTY
TEKCTOBOT'O IOJISA, 1IsI MOJIisl BIIOYBAEThCSA KOXKEH pa3 MPH BBEACHHI, 3HUIIICHHI
abo 3MiHI cuMBoIly. Hampukiaz, npu BBEJEHHI B TEKCTOBE TOJIE CIIOBA «TaK»,
nonist Change BinOyBaeTbcs TpU pa3u — MO OJAHOMY paszy JUIsl KOXKHOI JIITEPH.
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Jlnst aHamizy BBEACHOTO B IOJI€ TEKCTY HAWKpalle BChOTO MITXOIUTH OIS
LostFocus. 1l moais BUKIUKAETHCS MICIS TOTO, SK TEKCTOBE IMOJIE 3pOOUTHCS
HEaKTUBHUM (TIicis Tiepedadl (okKyca I1HIIOMY €JIEMEHTY, KOJHW KOPHUCTyBad
3aKIHYUTH BBeJIeHHs ). OMIHAK, SKIIO 1€ TOoJIe € €AUHUM €JIEeMEHTOM YIPaBIIIHHS
B (hopMi, TO BOHO HE MOXKE BTPATUTH (POKYC.

Jlnst Toro, mo0 BHUIATUTH a0o0 1HIIIATI3yBaTH BMICT TEKCTOBOTO BIKHA,
BUKOpUCTOBYeThCs mofisi  GotFocus. Bona BHKIMKaeTbCs TOMI, KOJH
KOPHUCTYBa4 «BXOJUTH)» B TEKCTOBE BIKHO.

Tabmuus b.10 — BnactuBocTti enemenTa ynpasiinHs TextBox

Bnactusocti Onucanas

Text TexkcT, 1110 3HaXOAUTHCA B MOJII pearyBaHHs

BukopuctoByetbcss uisi  OOMEXKEHHS MOMJIMBOCTI 3MIHUTH TEKCT B TIOJI
Locked penaryBaHHs. SIKIIO 3Ha4YeHHsS BiAacTHMBOCTI piBHe False, To Tekct B moJi
penaryBaHHs 3MIHUTH HE MOXHa

MultiLine | PoOuTh MOXIIMBIM OaraTopsaKOBE BilOOpaKEHHS TEKCTY

VYnpasiisie BioOpa)KeHHSAM CMYT TPOKPYTKHU:

Vertical — Tinbku cMyra BepTHKaIbHOT IPOKPYTKH;
ScrollBars | Horizontal — Tinbku cMyra ropu30HTaIbHOTO POKPYTKH;
Both — BepTukaibHa i FOpH30HTATIBHA CMYTH IPOKPYTKH;
None — 6e3 cMyr MPOKPYTKH

10. ListBox

OOG'ext ynpapninHs ListBox : == ListBox
KomnonenT ListBox sBisie cCO0OI0 CIUCOK, B SIKOMY MOXHa BHOparu
MOTPIOHUI €JIEMEHT.

IMomii.

OcnoBHa momis cnucky — Click. 14 momiss BHUKIMKAETHCS, SKIIO
KOPHCTYBay 3a JIOMIOMOT'OK0 MUIIIKHM 200 KJIABIII yIIPaBJIIHHS BUOEpE €JIEMEHT 31
CITHCKY.

Mertoau.

BikHO criucky — 11e epiuii 3 eJIeMEHTIB YIPaBIiHHSA, IS SIKOTO BaXKIIUBY
pOJIb BIIITPAOTh METOAU. METOoM CIIUCKY HEOOX1IH1 JJIsI 0OpOOKHU €JIEMEHTIB
CIIMCKY — JloAaBaHHA a0o BujaleHHsa. JlJis JqonaBaHHS HOBUX €JIEMEHTIB
BukopuctoByeThcs MeToq AddItem: ListBox.AddItem Enement [Innekc].

JInst  BUAANieHHsT e€JeMEeHTa 31 CIHOUCKY BHUKOPUCTOBYETHCS METOJ
Removeltem, skoMy, sk mnapamerp NepeaaeTbcsl 1HIAEKC €JIEMEHTY, SKUU
BUIANIIEThCA. [HaeKcallis eneMeHTiB mounHaeThes 3 Hys (0):

ListBox.Removeltem — IHIOEeKC eJiIieMeHTa

Jl1st BUaeHHs ycix eeMeHTIB BUKOPUCTOBYeThest meTo Clear:
ListBox.Clear
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Tabmuus b.11 — BractuBocti enemenra ynpasiinas ListBox

BrnactusocrTi Onucanus
ForeColor Koutip, 1110 BUKOPUCTOBYETHCS IS BiTOOPaKEHHS €IEMEHTIB CIUCKY
List EneMeHTH CIMCKy — MacHB pSAKIB
ListCount KuIbKiCTh €J1€MEHTIB CIIHCKY
Sorted O3nHaka HEOOXIMHOCTI aBTOMATHYHOTO COPTYBaHHA CIHCKY  ITiCIsS

A0JaBaHHA YCProBoro CJICMCHTA

Homep BuOpaHOro eneMeHTy CHOUCKY (HyMmepallisi eJIeMEHTIB CIHCKY

Listindex
TTOYUHAETHCS 3 HYJIS)

Jlo3Boisie  3pOOMTH MOKJIMBHUM MHOKHHHHM BHOIp 31 cmmcKy. SIKmio
3HaueHHs i€l BiactuBocti — None (0), To BuOparu Kiibka €JIEMEHTIB 3i
cnicky He MokHa. [Tpu 3HauenHi, piBHOMY Simple (1), KokeH eneMeHT, Ha
SIKUWA KIIIKHYJU, crae obpanuM. CkacyBaHHs BHOOPY BHUpOOJISETHCS 3a
JIOTIOMOTOI0 TIOBTOPHOTO KJIIKaHHS MUl abo 3a JOMOMOTOK KIJIaBiIi-
npoOut. Skmio 3HaueHHs BiactuBocTi piBHE Extended (2), To MHOXUHHMIA
BHOIp 3IMCHIOETHCS 3a AOMOMOTOr0 Mulmi ¥ kmaBimri <Shift> ado <Ctrl>
(KnamaHHSg KHONKOIO MMIII Ha €JIEMEHT1 CHHUCKY, YTPUMYIOUM KJIaBIIly
<Shift> no3Hauae enemeHT K OOpaHUl, MOBTOPHE KJIAI[aHHS CKACOBYE
BHOIp)

MultiSelect

Crunb (BuI) crimckKy. SIKmio 3HaveHHs BiaacTUBOCTI nopiBHioe CheckBox
(1), To mepen KOXHHM €JIEMEHTOM CIHCKY BITOOpa)Ka€ThCs KOMIIOHEHT
Style Checkbox. Tlpu 1poMy it BHOOpPY €J€MEHTY i3 CIHHCKY TOTpPiOHO
BCTAHOBUTH BIINOBIAHUN Hparnopenb. [Ipu 3HaUeHH] BIaCTUBOCTI, pIBHOMY
Standard (0), circok Mae CTaHAapTHUN BUTIISIT

11. PictureBox

O06'ext ynpasiinas PictureBox: L& PictureBox

Komnonent PictureBox 3a6e3neuye BioOpakeHHs rpadiku. 300pakeHHs
MOXHa 3aBaHTaXUTH 3 (aitny abo chopmyBatu 3 rpadiuHUX NPUMITHBIB
(HaMaJIIOBaTH ) IiJ1 Yac poOOTH MpOorpamu.

Tabmuus b.12 — BiaactuBocti exemenTa ynpasmiaas PictureBox

BiactuBocrTi Onucanas

Picture 3o00paxenHs (00'ext BitMap), sike BimoOpaxaeThCs y 1MOJI1 KOMIIOHEHTA.
3aBaHTaKUTU KapTUHKY MO3KHA M1 yac po3poOku ¢opmu abo 3 daiimy mix gac
po6oTu nporpamu (pyskiis LoadPicture)

AutoSize Brnactusicts no3Bosie (True) abo 3aboponsie (False) aBromatiuny 3MiHy po3mipy
KOMITOHEHTH (001acTi BUBEJIEHHS UTIOCTpallii) BIAMOBIHO IO PO3MIpy KapTUHKH,
3aBaHTa)XKCHOI B KOMIIOHEHT

BorderStyle | Ctuib Mexi komroHenTa. SIkio 3HadeHnHs BaactuBocti — FixedSingle (1), To Mexa
cranjaptHa (ToHka JiHis), skio — None (0), To Mexka He BimoOpakaeThest

ForeColor Mpudrt, sxum meroa Print BUBOAUTH TEKCT.
s merony Print 3aj1a€ Kotip CHMBOJIIB, 7Sl METOJIIB KPECIEHHS TpadpiuHuX
IPUMITHBIB (00'€KTIB) — KOJIIp JiHIN

FillColor Bcranosnioe kounip 3agap60oByBaHHS BHYTPILIHIX 00aacTell rpadiyHUX NPUMITUBIB
(00'exTiB), BUKpECIIOE B TOJI1 (HAa MOBEPXH1) KOMIIOHEHTA
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3akinyeHus taoauig b.12

DrawStyle

Bun xkoHTypy rpadiyHuX 00'€KTIB, BUKPECIIOE B TOJII KOMIIOHEHTA BiIOBITHUMHU
meroaamu: Solid (0) — cyuinbha ninist; Dash (1) — mynktupHa miHist; Dot (2) —
miHis 3 Touok; Dash — Dot (3) — ninist Buay "touka -tupe "; Dash — Dot — Dot (4) -
JiHIS By «THpE — Kpanka — Kparnkay; Transparent (5) — «upo3opay jiHist

DrawWidth

ToBuwHa niHiil 1 rpadiyHUX 00'€KTi

Sorted

O3Haka HEOOXIAHOCTI aBTOMATHUYHOTO COPTYBAHHS CIMCKY IIICIS JI0JaBaHHS
4EproBOro €JIeMeHTa

Listindex

Howmep BHOpaHOTO €7eMEHTY CIIHCKY (HyMepallist eIEMEeHTIB CIIICKY TOYUHAETHCS 3
HYJIs)

MultiSelect

J103BoJIsI€ 3pOOUTH MOKIIMBUM MHOKWHHHM BUOIp 31 cMCKy. SIKIIO 3HA4YeHHS ITi€i
BiaactuBocti — None (0), To BuOpaTH KijbKa €JIEMEHTIB 31 CIIUCKY He MOXHA. [Ipu
3HaueHHi, piBHOMY Simple (1), KoXeH eleMeHT, Ha KU KIIKHYIJIH, CTae 00paHuM.
CkacyBaHHs1 BUOOPY BUPOOJSETHCSA 3a JOMOMOTOI0 MOBTOPHOTO KIIIKAHHS MHIII
abo 3a JONoMOroo Kiasiuli npooin. Skijo 3HaueHHs BiactuBocTi piBHe Extended
(2), To MHOXMHHUHN BUOIp 3IHCHIOETHCS 3a JOMOMOToK0 Mumii ¥ kiasimi <Shift>
abo <Ctr[> (xnamaHHs KHONKOIO MHUII1 HA €JIEMEHTI CIHUCKY, YTPUMYIOUU KJIaBIIly
<Shift> no3Hauvae eneMeHT sk 00paHMil, TOBTOPHE KJIAIJAHHS CKACOBYE BUOIP)

Style

Crunp (Bun) crmcky. Skmo 3HadeHHs BiactuBocTi piBHE CheckBox (1), To mepen
KOXXHUM €JIEMEHTOM CHHCKY BigoOpaxaerbcsi komrnoHeHT Checkbox. Ilpu npomy
Ui BUOOpY €NIEMEHTY 13 CIUCKY MOTPIOHO BCTAaHOBUTH BIANOBIIHUM Npamopers.
[Ipu 3HaueHH1 BIacTUBOCTI, piBHIN Standard (0), cnucok Mae cTaHAapTHUIN BUTJISIA

12. DataGridView

O0'exT ynpasninas DataGridView:

i DataGridview

DataGridView Hajae moTyKHUI 1 THYYKUANA CIIOCIO BIIOOPaXKEHHS TAHUX
B TabymuHoMy popmati. DataGridView Mo)kHa BUKOPUCTOBYBATH JJIs1 TIOJaHHS
B PEKUMI TUIbKHA YUTAHHSI HEBEJIMKUX O0'€KTIB JaHUX; MOKHA PO3IIUPUTH 1IeH
€JIEMEHT JIsI IPEJICTABJICHHS BEIMKUX OOCSATIB JAaHUX B PEKUMI peAaryBaHHSI.

Tabmuus b.13 — BiactuBocti exemenTa ynpasmiaas PictureBox

UjeH, BJACTUBICTh, METOJ OmnucagHs
DataGridView.Item (MuaCronbua, ManCrpokun) | Hamae iHmekcatop uis OTpuMaHHA — abo
3Hauenne = Str(dataGridView1(Cron0, 3aJlaHHs KJIITMHKH, PO3TAlIOBaHOI HA MIEPETHHI
Crp).Value) ' monyunTs 3HaUeHHE SYCHKHU A5 crosrusg (MuaaCronbua) i psaku (MaaCrpoku)
sueiiku B ctonbne Ctond, ctpoke Ctp 3 33/IaHUMU 1HJIEKCAaMHU

3nauenue = Str(dataGridView1("UmsaCr ",
Crp).Value) ' monyunTs 3HaUeHHUE SYCHKHU IS
sueiiku B cronbie "MmsaCr", crpoke Ctp

DataGridViewl.Rows.Add() Jloae HOBHMIA PSJIOK B KOJIEKIIIO
DataGridView1.RowCount = 4yncno_cTpok [ToBepTae abo 3amae KUIBKICTh PSAIKIB, IO
BimoOpakatoTbes B 00'ekTi DataGridView
DataGridViewl.ColumnCount = [ToBepTae abo 3aga€ YHUCIO CTOBIIIIB, SIKi
YHCIIO0 CTOJIOIOB BioOpaxaroThecs B 00'ekti DataGridView

DataGridViewl.ColumnHeadersVisible = True [ToBeprae abo 3ajae 3HA4YEHHS, K€ BKa3ye, UM

(False) BiZIOOpaKA€ThCS PSIJIOK 3ar0JIOBKIB CTOBIIIIIB
DataGridViewl.RowHeadersVisible = True IToBepTae abo 3a/a€e 3HaYECHHS, SIKE BKa3ye, 4Yd
(False) BiMOOpaXaeThCs  CTOBMENb, 0  MICTUTh

3aroJIOBKH PSIKIB
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JIOJATOK B

[HauBiTyanbHI 3aBIaHHs 3a7a9l «ABTOoMaTH3allis oouncieHs B MS Excel»

1. B niamazoni komipok B2:D4 nana moBimsHa MaTpwuirs. 3a JOIIOMOTOK0 MOBU
nporpamyBaHHss VBA po3poOuTud anroputM OOYMCICHHS BU3HAYHUKA
mogaHoi Matpuii. Ocepenok, IO MICTUTUME BIAMOBIIb, MPOTPAMHO
(GANUTH» KOBTUM KOJBOPOM. Pe3ynmpTar mepeBIpUTH 3a JOMOMOTOIO
BOynoBanoi gpyHkiii Excel.

2. B miamazoni komipok B2:D6 nana moBibHa MaTpwuis. 3a JOTIOMOTOK0 MOBU
nporpamyBanHs  VBA  po3poOutu  ajroput™M  OOUMCIEHHS i
TpaHCIIOHOBaHOi MaTpuili. OcepeioK, 10 MICTUTUME BIJIIIOB1/Ib, IPOTPAMHO
«GAIUTU» CIPpUM KOJHOPOM Ta posrpadutu. PesynapTar mnepeBiputu 3a
nornomororo BOynoBanoi ¢pyHkii Excel.

3. B giamazoni komipok B2:D6, B10:D14 nmani noBinpHI Marpuill. 3a
JOTIOMOI'OK0 MOBM TIporpamyBaHHsd VBA po3poOuTH aroput™m MOLIYKY
MOCJIEMEHTHOTO TOOYTKY IMOJJaHUX MaTPHIIb.

4. B pmianazoni komipok B2:D6, B10:E12 nani noBiibHI Matpuii. 3a
JOTIOMOI'OK0 MOBM TIporpamyBaHHs VBA po3poOuTH alroput™m MOLIYKY
MaTPpUYHOTO JOOYTKY TIOJaHWX MAaTpHIlb. Pe3yiabTaT mTepeBipuTH 3a
nonomoror BOyaoBaHoi GyHkiii Excel.

5. 3a JomoMoror MOBM nporpamyBaHHs VBA CTBOpUTH KOPUCTYBaJbHUIIBKY
dbyHkiio, aHamoriuny BOymoBaHii ¢yHkmii Excel OKPYTJI(), He
BUKOPUCTOBYIOUM cTaHjapTHl (QyHkuii VBA. PesynabTaT mnepeBipuTH 3a
nonomoror BOyaoBaHoi GyHkiii Excel.

6. 3a gomomMororw MoBH MporpaMmyBaHHs VBA cTBOpUTH KOPUCTYBaJIbHUIBKY
¢dynkuito, aHanoriuny BOymoBaHiki ¢ynkmii  Excel JUJICTP(), nHe
BukopuctoBytoun ¢yHkiiro VBA Len(). Pesynbrar mnepeBipuTu 3a
nonomMoror BOyaoBaHoi GyHkii Excel.

/. 3a I0moMororw MOBH MporpaMmyBaHHs VBA cTBOpUTH KOPUCTYBaJIbHUIBKY
¢dbynkuito, ananoriuny BOymoBanit ¢ynkiii Excel CXIIPOBEJIBI(), ne
BUKOPUCTOBYIOUU cTaHAapTHY (yHKIit0o VBA. Pesynbrar mepeBipuTu 3a
nornomororo BOynoBanoi gpynkinii Excel.

8. 3a gomnoMororw MoBH IporpaMmyBaHHs VBA cTBOpUTH KOPUCTYBaJIbHUIBKY
¢dynkuito, aHanoriuny BOyaoBaHiit ¢pyunkiii Excel COBITAJI(). TlepeBipky
OpraHizyBaTH TMOCHUMBOJIbHO. Pe3ynbTar TmepeBipuTH 3a JOMOMOTOIO
BOynoBanoi pyukiii Excel.

9. 3a pgomomMororw MoBH MporpamyBaHHs VBA cTBOpUTH KOPUCTYBaJIbHUIIBKY
¢dbynkuito, ananoriyny BOymoBaniil ¢yHkiii Excel ®AKTP(). Pesynbrar
nepeBIpUTH 3a JonoMororo BOynoBaHoi pyukii Excel.

10. 3a momomororw MoBU TmporpamyBaHHs VBA CTBOpUTH KOPUCTYBIbHUIIBKY
dbysKIi0 (1715 2 JOBIIBHUX YKCEN), aHaJoriuny BOyaoBaHii QyHkiii Excel
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

HO/I(). PesynpTaT nepeBiputH 3a qomoMoror BOymoBanoi gpynkii Excel.
3a 10nOMOrox MOBM HporpamyBaHHs VBA CTBOPUTH KOPUCTYBaJbHUIIBKY
¢yHKII0 (175 2 TOBUILHUX YKCEll), aHAJIOT1uHy BOynoBaHii Qynkiii Excel
HOKY(). Pe3ynbrar nmepeBiputu 3a go1oMororw BOynoBanoi ¢ynkimii Excel.
3a JI0IOMOroX0 MOBH IIpOrpamMyBaHHs VBA CTBOPUTH KOPHUCTYBaJIbHULIBKY
(GYyHKIII10, SIKa I03BOJISIE IEPEBIPUTH, YU € MPOCTUM 3a/IaHE YHUCIIO.

B nmiamazoni komipok B2:D6 nano noBuTbHHI MacuB. 3a TOITOMOTOI0 MOBH
nporpamyBaHHs VBA CTBOpUTH KOPUCTYBAIBHUIIBKY (DYHKIIITO,
aHanoriuny BOynosaniit pynkuii Excel CYMMKB(), nmst nomryky cymu
KBaJ[paTiB MacuBy. Pe3ynbrar nepesiputu 3a gomomororo Gy Excel.

B nmiamazoni komipok B2:D6, B10:D14 nani noBuUIbHI MacuBU. 3a
JOTIOMOTOK0 MOBHM HporpamyBaHHs VBA CTBOPUTH KOPUCTYBaJbHHIIBKY
¢dyHnkiito, ananoriuny BOynoBaHiii pynkuii Excel CYMMPA3HKB(), mis
NOIIYKY CYMH pI3HULb KBaJIpaTiB MOJaHUX MacuBiB. Pe3ynbrar nepesiputu
3a monoMororo ¢ynkmiit Excel.

B nmiamazoni komipok B2:D6, B10:D14 nani goBUIbHI MacuBU. 3a
JIOTIOMOTOI0 MOBM TporpamyBaHHsT VBA CTBOPUTH KOPUCTYBAJIbHUIIBKY
¢ynkuito, aHanoriuny BOyaoBaHii ¢yskuii Excel CYMMKBPA3H(), s
NOIIYKY CYMHU KBaJIpaTiB PI3HULIb MMOJIaHUX MAacUBIB. Pe3ynbTar nepeBiputu
3a nonomororo pyukuii Excel.

B nmiamazoni komipok B2:D6, B10:D14 nani noBUIbHI MacuBU. 3a
JOTIOMOI'OK0 MOBHM TporpamyBaHHs VBA CTBOpUTH KOPHUCTYBAJIbHUIIBKY
dbyHKI110, aHanoriuny BOynoBaHii gynkuii Excel CYMMCYMMKB(), nis
MOIIYKY CYMH CyM KBaJIpaTiB MOJaHUX MAacCHUBIB. Pe3ynbTar mepeBipuTH 3a
nonomoror byHkiin Excel.

B nmiamazoni komipok B2:D6, B10:D14 nani noBUIbHI MacuBU. 3a
JIOTIOMOT'OK0 MOBM TIporpamyBaHHs VBA CTBOpUTH KOPHUCTYBAJIbHUIIBKY
¢dynkiito, aHanoriyny BOyaoBaHii pynkiii Excel CYMMIIPOU3B(), nis
MOIIYKY CYMHM JO0OYTKIB TOJAaHWX MacuBiB. PesynbTar mnepeBipuTH 3a
nonomoror dyukiii Excel.

B nmianazoni komipok B2:D6 naHo 10BUIBHUN MacHB. 3a JIOIMIOMOI'OK0 MOBH
nporpamyBaHHd VBA  CTBOpUTHM  KOPHUCTYBAJIBHHUIIBKY  (PYHKIIIIO,
ananoriuny BOymoBadiii  ¢Qyskmii Excel MAKC(), ana nomyky
MaKCHUMAaJIbHOTO €JIEMEHTY MacuBy. Pe3ynbTaT MmepeBIpUTH 3a JOMOMOIO0
dbynkuiit Excel.

B nmianazoni komipok B2:D6 nano 1oBUIBHUN MacHB. 3a JOIMOMOI'OK0 MOBH
nporpamyBaHHs VBA  CTBOpUTHM  KOPHUCTYBAJIBHMIIBKY  (PYHKIIIIO,
anasoriuny BOynoBaniit pynkiii Excel MUH(), nis momryky MiHIMalmbHOTO
eJIeMEHTy MacuBy. Pe3ynbTaT nepeBipuTH 3a gonomororo ¢pyHkiiil Excel.

B nmianazoni komipok B2:D6 mano noBiunbHHIT MacuB (A). 3a JOMOMOTORO
MOBHU mporpamyBaHHsI VBA CTBOpUTH KOPHUCTYBAJIBHUIIBKY (PYHKIIIIO, SIKa
no3BoJsie orpuMatu HoBuit MacuB (C) 3a popmyiioro:
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Gi=An GCy=A, Gy :(Aﬁﬁ‘ Aﬁz)x As

B niamazoni komipok B2:D4 nano moBuibHHI MacuB (A). 3a 10MOMOTOIO

MOBHU TporpamyBaHHs VBA CTBOpPUTH KOPUCTYBaJIbHUIIBKY (YHKIIIO, SKa

no3BoJsie orpuMatu HoBui MacuB (C) 3a popmyiioro:

Gi=Ai Cui=Ay Cy=(Ai+A)xA,

B niamazoni komipok B2:D4 nmano moButbHHI MacuB (A). 3a 101OMOTOIO

MOBH MporpamyBaHHs VBA CTBOpUTH KOPUCTYBaIbHUIILKY (PYHKIIIIO, SKa

no3BoJjsie orpuMatu HoBui MacuB (C) 3a popmyiioro:

G :‘2—" ae ‘Aij‘ — BU3HAYHHMK MaTpuili A. (IS MOIIyKy BU3HAYHUKA HE
j

BUKOPHUCTOBYBATH CTaHAApTHY pyHKIir0o VBA).

B nmianazoni komipok B2:D4 mano noBuibHUI MacuB (A). 3a JOMOMOTORO

MOBHU TporpamyBaHHs VBA CTBOpHUTH KOPHCTYBAJIBHHIIBLKY (PYHKIIIO, SKa

no3BoJsie orpuMatu HoBui MacuB (C) 3a popmyiioro:

AL

Vi

TPAaHCIIOHOBAHOI MAaTpHIli, HE BUKOPUCTOBYBATU CTAHAAPTHY (PYHKIIIIO

VBA).

B nmianazoni komipok B2:D4 nano noBuibHY MaTpuilo (A). 3a 10MOMOTror0

MOBHU TporpamyBaHHs VBA CTBOpUTH KOPUCTYBIBHUIBKY (YHKIIIIO, 1110

JTO3BOJISIE «IT1THECTU» MATPHUIIIO 0 3aJ]aHO1 CTETICH:

C ne A{ — TpaHCIIOHOBaHa MaTpulll A. (I TMOLIYKY

C=A"=[AxAx..], ne Ax A —maTpuunuii 106yTOK MaTPHIIb.

n
3a J101oMOoror MOBHU IporpamyBaHHs VBA CTBOpUTH KOPUCTYBaJIbHUIIBKY
GyHKIN0, 0 J03BOJISE MPEICTABUTH YHCIIO B MPOLIEHTHOMY (dopMarti, 3
J0JIaBaHHSIM CUMBOTY «%0».
B nmianazoni komipok B2:D4 nano noBuibHHIT MacuB (A). 3a J0MOMOTORO
MOBH TIporpamyBaHHsI VBA CTBOPUTH KOPHUCTYBaJbHUIILKY (DYHKIIIO, sKa
JIO3BOJISIE TIOMIHSATH MiclsIMU  ejlemMeHTd rojoBHoi (1,1; 2,2; 3,3) Ta
no6iynoi aiaronani (1,3; 2,2; 3,1). Orpumanuii MacUB 3alucaTy B Jl1ana3oH
B10:D12. ®ynkiiis noBUHHA 00pOOIISITH OYAb-SIKHII MACUB ANxN.
B mianazoni komipok B2:E4 nano noBinpHuit mMacuB (A). 3a JOIMOMOTORO
MOBH IIporpamyBaHHs VBA CTBOPUTH KOPHUCTYBaJbHUIILKY (DYHKIIIIO, SIKA
JIO3BOJISIE 3aMIHUTH €JIEMEHTH IepUMETPy MacuBy A 1iX CHHycamu
(SIN(A)). Otpumanuii Takum urHOM MacuB C 3ammMcatv B Jliarma3oH
B10:D12. ®ynkiiis moBUHHA 00pOOISITH OYyAb-SIKMI MAaCUB AMxN.
B niamazoni komipok B2:D4 nana nosinbHa matpuild (A). 3a JOMOMOTORO
MOBH nporpamyBaHHsi VBA po3poOutu anropuTm BU3HAYEHHS 3HAKY (+ 4u
-) BUBHAYHHUKA TI0JIaHOI MaTPHII].
B niamazoni komipok B2:D4 nana nosinmbHa matpuild (A). 3a JOOMOTOr0
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MOBHU TiporpamyBanHs VBA po3poOutu aaropuTM mepeBipKHd BHU3HAUYHHUKA
MO/IaHOT MaTpUlll Ha HEPIBHICTS ().

30. B miamazoni komipok B2:E4 nmano moButbHMIT MacuB (A). 3a TOMOMOTOIO
MOBHU TporpamyBaHHs VBA CTBOpPUTH KOPUCTYBaJIbHUIIBKY (YHKIIIO, SKa
J03BOJISIE 3HAWTH MIHIMAJIbHUNA Ta MaKCUMaJIbHUN €JIEMEHTH, Cepell
€JIEMEHTIB MacHuBY, II0 3HAXOMATHCS HUXKYE TOJOBHOI miaroHaini. DyHKIis
MOBUHHA 00pOOIISITH OyIb-IKUIl MacuB AmMxN.

«lHpopmaTuka Ta cuctemornoria»



83
ITEPEJIIK PEKOMEHJOBAHOI JIITEPATYPU

1. Aopamsn M. D. [IpakTukym 1o nmporpaMMupOBaHUIO Ha si3bikax C#
u VB.NET. 2-¢ u3a. / M. D. A6pamsu. — Poctos v//1.: «LIBBP», 2007.—514 c.

2. banena ®. CoBpeMeHHas TNpaKTHKa MPOrPaMMHUPOBAHUS Ha
Microsoft Visual Basic u Visual C# / ®@. banena, JI. lumaypo. — M.: Pycckas
penaxkuus, 2006. — 970 c.

3. yo6osues A. B. Microsoft .NET B nommunuke / A. B. J/IyooBueB. —
CII6.: BXB-IletepOypr, 2004. — 850 c.

4. Hoptpon T. OcHOBbI pa3pabOTKu NPHIOKEHUNA Ha maTdopme
Microsoft .NET Framework / T. Hoptpon, I1I. Yunnepmetoc, b. Paitan. — M.:
Pycckas penaxuus, 2007. — 730 c.

5. Puxtep k. IlporpammupoBanue Ha tuargopme Microsoft .NET
Framework. Macrtep-kmacc. 3-e¢ u3n. / JIx. Puxtep. — M.: Pycckas penakius,
2005. — 565 c.

6. Microsoft Corporation. Paspaborka Windows-nipriiokeHuii Ha
Microsoft Visual Basic .NET u Microsoft Visual C# NET. — M.: Pycckas
penaxkuwms, 2003. — 645 c.

Al ABH3 «JoHHTY»



EJIEKTPOHHE HABYAJIbHO-METOANYHE BUIAHHA

KopouaboB Mapk €Brenosuu
KpaBuenko Poman CepriiioBud

METOIHNYHI BKA3IBKU
A0 NPAKTUKYMY 3 JTUCHUIIJITHU
«(IHO®OPMATHUKA TA CUCTEMOJIOI'ISAA». YACTHUHA 1
(AJaAa CTYAEHTIB HAITPAMY
6.040106 — «kEKOJIOI'ISA, OXOPOHA HABKOJIMIIHbBOI'O
CEPEJIOBHIIIA TA 3bAJTAHCOBAHE
HPUPOAOKOPUCTYBAHHS»
YCIX @®OPM HABYAHHA)

[Tinmucano no Bumycky . .20 p. I'apuitypa Times New.
YMOB. JIpyk. apk. 5,13 3am. No

JlepxaBHUY BUILIMK HABYAJIbHUN 3aKJ1a/1
«JloHenbK1ii HalllOHATLHUM TEXHIYHUHA YHIBEPCUTET»
ABTOMOO1IbHO-TOPOKHIN THCTUTYT
84646, m. I'opmiBka, Bya. Kiposa, 51
E-mail: druknf@rambler.ru

PenaxiiiiHO-BUIaBHUYHNA B1I1T

CBimonTBo npo BHECEHHS 10 JlepKaBHOTO peeCTpy BHJIABIIIB, BATOTOBHHKIB 1
pO3noOBCIOKYyBauiB BuaaBHIIO01 ipoAykiii JIK Ne 2982 Bix 21.09.2007 p.


mailto:druknf@rambler.ru

