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VIIK 681.3.06(07)

MetoanyHi BKa3iBKU 10 KypcoBoi poboTu 3 auctuiiing «Komim’otepHa
TEXHIKa Ta MporpamyBaHHs» (ISl CTyIEHTIB Hampsamy miaroroBku 6.070101
«TpaHCOPTHI TEXHOJIOTII» (3a BUJIaMH TPAHCIIOPTY) AEHHOI Ta 3a049HOI (hopm
HaBuaHHs) [Emektponnmii  pecypc] /  ykmamaui: M. €. Koponbos,
P. C. KpaBuenko. — Enektpon. mani. — lopmiBka: JIBH3 «lonHTY» A/,
2013. — 1 enekrpon. ont. guck (CD-R); 12 cm. — Cuctem. Bumoru: Pentium;
32 MB RAM; WINDOWS XP/Vista/7; MS Word 2000-2010. — Ha3sa 3 TuTyi.

eKpaHy.

MeTtouuHI BKa31BKU JI0 KypCcOBOI po00TH 3 aucuuruiiHu « KoM’ oTepHa
TEXHIKAa Ta MPOrpaMyBaHHSI» BU3HAYAIOTh METY M 3a7adi KypcoBOi poOoTH, ii
CTPYKTYpY ¥ 3MICT, MICTATh BUXIJHI JIaH1, 3MICT CAMOCTIIHOI pOOOTH CTyAEeHTa
11 YaC BUKOHAHHSI KypCOBOi poOOTH.

MeToro BUKOHaHHSI KypCOBOi poOOTH € HAOYTTS CTyACHTaMU MTPAKTUYHUX
BMiIHb 1 HAaBUYOK 31 CTBOPEHHS AJITOPUTMIB JIsi POOOTHM 3 MacHUBAMH SIK
CYKYIHOCTI JaHHX, 13 30BHIMIHIMU (aiijaMu, y SKUX MOXYThb 30epiratucs i
JaHH1, Ta IPU Bi3yati3ailii pi3HOMaHITHUX TEXHIYHUX MPOLECIB.

MeTtouuHl BKa3iBKM € YaCTHUHOK MYJIbTUMEAINHOIO HaBYAIbHOIO
KoMIuieKcy «APM BukiIagad-cTyJICHT», KWW MICTUTH JIOJATKOBUN Marepial,
1110 HEOOX1THUM J1JIsI BUKOHAHHS KypPCOBOi pOOOTH.

Vxkmagaui: KopoawoB M. €., K.¢.-M.H., J1011.
Kpasuenko P. C.

BinnosinanbHUH 32 BUITYCK: Xpeber B. I'., k.¢.-M.H., g011.

Peuensenr: Cokupko B. M., k.T.H., 101I.

© Jlep>xaBHUM BUIIAA HABYAIBHUM 3aKJ1a]]
«JloHenpKkuil HAIllOHATIBLHUN TEXHIYHUM YHIBEPCUTET)
ABTOMOO1TEHO-TOPOKHIM 1HCTUTYT, 2013
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3ATAJIBHI TIOJIOXKEHHS /10 BUKOHAHHS KYPCOBOI POGOTHU

KypcoBa pobGota — 1me camocTiiiHe HaBYaJIbHO-HAYKOBE JOCIIHKEHHS
CTYJICHTA, SIKE BUKOHYETHCS 3 MEBHOI'O0 HABUAIBHOTO Kypcy abo 3a MEeBHUMH
foro posainamMyu. BoHa moBMHHA BUPINIYBATH TEXHIYHE 3aBIAaHHS AWCITUTUIIHU
(Kypcy) 1 0yTr mpopoOIIeHa 10 piBHS MPOMO3UIIIT 3aCTOCYBaHHS.

KypcoBa poOoTa BHKOHYETBCS 3 METOI0 3aKpIIJICHHS, MOTJIHOJEHHS W
y3araJIbHeHHsI 3HaHb, 10 OTPMMAaHl CTYACHTAMHM TiJ 4Yac HaBYaHHSI, 1 iX
3aCTOCYBaHHS JO KOMILJIEKCHOTO PO3B'SI3KY KOHKPETHOTro TMpodeciiiHoro
3aBJAaHHS.

TemaTrka KypcoBHX poOOIT MOBHHHA BINOBIIATH 3aBJIaHHSIM HaBYAIbHOI
TUCIUTIIIHA ¥ OyTH TICHO TOB'A3aHa 3 MPAKTUYHUMHU MUTAaHHSIMUA KOHKPETHOI
crnemianpHocTi. BoHa 3arBepmxkyeThcss Ha 3acigaHHl kadenpu. CTpoku
BUKOHAHHS KypCOBHUX pOOIT 1 4ac iX 3aXUCTy BU3HAYAETHCS HABYAIBHHUM
TUTAHOM.

CyyacHa meToAMKa MiArOTOBKM (haxiBIIB 13 BHIIOK OCBITOIO BUMAarae
000B'A3KOBOI HASIBHOCTI B 3raflaHuX poOOTax €JIEeMEHTIB HAyKOBUX JOCIIKEHb.
ToMy BU3HAYQJILHUMU CTaHJIAPTAMH Ha CTPYKTYPY U opOpPMIICHHS pe3yNbTaTiB
TaKUX pOOIT MPUKHSTI:

1) ICTY 3008-95 «/loxymenTariisi. 3Bith y cdepi HaykH i TEXHIKH.
CtpykTypa 1 npaBuiia 0hOpMIICHHSD;

2) depxcranmapt 2.105-95  «BarampHi  BHMOIM 10  TEKCTOBHX
JIOKYMEHTIBY.

«Komm’'loTepHa TexHika Ta nporpamyBaHHS»



BCTVII

OCHOBHOIO METOI0 BHUKJIQJaHHS IucHUILIIHA «KOMIT FOTepHa TeXHIKa Ta
porpaMmyBaHHs» € (QOopMyBaHHS B CTYACHTIB 3HAaHb MO0 NPUHIIUIIIB
moOymoBM Ta (DYHKIIOHYBaHHS OOYHMCITIOBAILHUX MAIMH, OpraHizarmii
oOUYHCITIOBAIBHUX TpPOIEeCiB Ha TmepcoHanpbHuX KoM torepax (IIK) ta ix
anroputMizaiiii, mporpamuoro 3adesnedeHds [IK 1 komm’rorepHux mepex, a
TaKOX €(EKTUBHOIO BUKOPUCTAHHS CY4acHHX 1H(OpMAIiiHO-KOMYHIKallIHHUX
TEXHOJIOT1H y mpodeciiiHiil AispbHOCTI. HaBuanbHa JUCIUIUIIHA pO3paxoBaHa
Ha CTYJEHTIB JIEHHOI Ta 3a04HOi (OpPMHU HaBUYaHHS, $KI 3aCBOIM KypcC
CEpEeNIHBOT MKOJH 3 IHPOPMATHKY 1 MAIOTh HABUYKHU POOOTH HA MEPCOHATLHOMY
KOMIT FOTepI.

Meta kypcoBoi pobotu 3 nucuuiuiiad «Komm’ioTepHa TeXHiKa Ta
IporpaMyBaHHs» MOJISITA€ Y BUBYEHHI TEOPETUYHHX OCHOB IH(POPMATUKU W
HaOyTTI HABUYOK BHUKOPUCTAHHS MPUKIATHUX cUCcTeM 00poOneHHs iHdopmarii
Ta cucteM nporpamyBanHs s [IK mig wac po3s’si3aHHS 3aBnaHb (HaxoBOTO
CIPSIMyBaHHsI; HAOYTTI BMIHb 1 HABUUYOK 31 CTBOPEHHS aITOPUTMIB JJIsl pOOOTH 3
MacuBaMH K CYKYIHOCTI JaHWX, 13 30BHIIIHIMU (aiiiamMu, y SIKUX MOXYThb
30epiraTucs 11 JaHl, Ta IpH Bizyanizallii pi3HOMaHITHUX TEXHIYHUX MPOIIECIB.

[Ipenmer: 3acobu  aBTomaru3alii 1HQOPMAIIMHUX  TPOIECIB 13
BUKOPUCTAHHIM BapiaTUBHUX JIAHUX.

KiHueBuM pe3ynbTaToM BHKOHAHHS KypCOBOI POOOTH € MpOrpamMHHUI
KOMIUIEKC, 1[0 MICTUTh ajiroputmu dopmaiizamii 3aga4  TEXHIYHOI
CIIPSIMOBAHOCTI, Ta 3BIT, Y SIKOMY B1JI00pake€H1 OCHOBHI pe3yJIbTaTH BUKOHAHHS
TEOPETUYHOI0 OJIOKY 3aBJaHb y BUIJISAAI pedepaTHBHUX IIOBIJIOMIICHb, Ta
IPaKTUYHOTO OJIOKY y BUIJISAI MPEICTABICHHS aJITOPUTMIB PO3B’sI3aHHS 3a/1a4,
OJIOK-CXEM TIPOIIECIB 1 PEe3yJbTaTiB TECTYBaHHS BIAMOBIIHUX IPOTPAMHHUX
MO/TYJIIB.

Odopmiternit BiMOBIIHO /10 HEOOXITHUX BUMOT, 3BIT IMJJIATA€ 3aXUCTY
Ha OCHOBI KpUTEPIiB OLIIHIOBAHHS KypCcOBOi poOoTH (H0aaTok b).

MeTronnyHi BKa3iBKM € YacTUHOK MYJIbTHUMENIMHOIO HABYaJIbHOIO
KoMmIuiekcy «APM BUKIagau-CTyJEHT», IO MPEACTABIIAE€ COOO0 TOATOK, KU
MICTUTh KOMIIOHEHTH, $KI HEOOX1JHI JUIi BHUKOHAHHS KypCOBOi poOOTH 3
mucuuiiing «Komm’toTepHa TexXHiKa Ta IporpaMmyBaHHsI» .

— JIEMOHCTpPALIMHUIA TPOrpaMHUN KOMILUIEKC, YCl €Tald CTBOPEHHS Ta
TECTYBaHHS SIKOT'O BUKJIAJCHI B JaHUX METOJIMYHUX BKa31BKax;

— MYJBTUMEAINHUN KypC 13 BIJIEO YPOKaMH, 110 OXOIUIIOIOTH HANHOLIbII
BaXKJIMBI €Tl CTBOPEHHSI POrPaMHOT0 J10ATKY;

— KOMIUIEKC TECTOBUX 3aBJaHb JJIsl KOHTPOJIIO 3HAHb CTYACHTIB Y BUTJISIL
MYJBTUMEIINHOTO T0AATKY;

—3amayl [ 1HIWBIAYyaJbHOTO BUKOHAHHS Ta MPOTPAMHUN TE€HEpPaTOp
apKyIiia 3aB/iaHb.

Al ABH3 «JoHHTY»



3MICT TA CTPYKTYPA KYPCOBOI POGOTU

Kypcosa po6ota Ha Temy: «CTBOpEHHS MPOEKTIB, poOOTa 13 30BHIIIHIMU
daiimamu, MacuBH, MOAyMi, rpadika» mepembaydae peamizaiifo MpOorpaMHOTO
J0/1aTKa, SKAW TIPEACTABISE COOOK KOMIUIEKC MPOTrpaMHUX MOIYJIB, SKi
dbopmami3yroTh poO3B’sA3aHHSA 3a7ad PI3HOMAHITHOI CIPSIMOBAHOCTI HA MOBH
nporpamyBanns Visual Basic .Net (0a30Bi MOHSATTS 3 IHOrO ITHUTAHHS
po3rsHyTi 'y [8]), IO BXOAMTH O CKIaay IHTEIPOBAHOTO CEpPEAOBHUIIA
po3poOku mporpamHoro 3adesnedeHas Microsoft Visual Studio.

[Ticnst cTBOpeHHST poOOYOro MPOEKTY Ta HOTO peTeabHOro0 TECTYBaHHS,
KJITIFOUOB1 ertanu (popmamizalii 3aaad, MpeACTaBICHHS AITOPUTMIB Yy BUIJISII
OJIOK-CXEM Ta pe3yJbTaTh TECTYBaHHS BIJOOpPaXaAIOThCS Yy BIAMOBIIHHUX
pO31IlIax 3BITY 3 KypcoBOi po0oTH. KpiM TOTO 3BIT MOBUHEH MICTUTH KOPOTKI
TEOPETUYHI BIJOMOCTI 3 00paHOi TEeMaTWKu Yy BUIJISAL pedepaTUBHUX
TIOB1IOMJICHB. 3BiT 0POPMITIOEThCS 3Ti1HO 3 BUMoramu [10-11]

Ilepenik MpakTUYHUX 1HAWBIAYaJbHUX 3aBAaHb Ta OJOK TEOPETUUHHUX
NUTaHb AaBTOMATHYHO TEHEPYETHCS Yy TMPOTPAMHOMY MYJIBTHMEIIHHOMY
HaBYaJIbHOMY KoMILIekci «APM Buknamau-ctynent» [12]. Bukiamau 3a
BJIACHUM PO3CYJIOM MOK€ BHOCHUTH KOPEKTHUBH JI0 IILOTO apKyIlla 3aBJaHb, aje
3arajibHa CIPSMOBAHICTh 33J]a4 Ta TEOPETUYHUX MUTAHb MOBUHHA 3AJIMIIATUCA
HE3MIHHOIO.

3BIT 000B’S3KOBO MOBUHEH MICTUTH HACTYITHI PO3iJM Ta €JIEMEHTH:

1. TurynpHUM apKyIl (IUBITHCS J0aaTOK B).

2. Jluct 3aBaHb (BUIA€THCS HA TIEPIIIOMY MMPAKTUYHOMY 3aHSTT1).

3. Pepepar (anoTarrist) 1m0 KypcoBoi poOOTH (AMBITBCA TNPUKIAL Y
nogatky B, Bumornu y [10]).

4. 3MicT (TUBITHCS PUKIAA Y J0JaTKy B).

5. Beryn (nuBithes Bumoru y [10]).

6. Po3nin 1 (TeopeTuuHa yacTuHa).

7. Po3nin 2 (mpakTUYHA YacTHHA).

8. BucHoBkH (uBUTHCS BUMOTH Yy [10]).

9. INepenik mocuiIanp (TIEPETIK JHKEPE Ta BUKOPUCTAHOI JIITEpaTypH).

«Komm’'loTepHa TexHika Ta nporpamyBaHHS»



1 CTBOPEHHS 3BABAHTAXYBAJILHOI ®OPMU ITPOEKTY
Enement kepyBanus ToolStrip

JIJis TpoeKTyBaHHS TMaHEeJIeH 1HCTPYMEHTIB BHUKOPHUCTOBYETHCSI €JIEMEHT
kepyBaHHs ToolStrip. Sk mpaBmio, y cydacHux Windows-nonatkax, maHemb
IHCTPYMEHTIB PO3TAIlllOBYETHCS Bropl BIKHA ITJ TOJOBHHM MEHIO, Xo4a Ii
MOXXHA TEPEHOCUTU Ta 3MIHIOBATH PO3MIpU. 3BHUYAWHO MaHENb 1HCTPYMEHTIB
MICTUTh KOMaH]IA TOJIOBHOTO 200 KOHTEKCTHOT'O MEHIO, SIKI BUKOPUCTOBYIOTHCS
HalyacTile.

[laHenp IHCTPYMEHTIB CKJIAAA€THCS 3 HAOOpPYy €JEMEHTIB KepyBaHHS
ToolStripButton, sxi MOXXYyTh MaTH BUIJIAJ CIIaJal0u0ro MEHIO, KHOIMOK 13
300pakeHHSIM a00 TEKCTOM 1 pO3AUIbHMKIB. JIJIS J0/1aBaHHS €JIEMEHTIB Ha
NaHeJIb IHCTPYMEHTIB BHUKOPUCTOBYEThCA JlaioroBe BIKHO «Pemakrop
KOJUIEKUIMU 3JEMEHTOB» (pUCYHOK 1.1), 110 BiAKpUBaeTbca Mpu BHOOPI
BJIACTUBOCTI Items (MyHKTH).

VY Hamiii poOOTI MU TUIAHYEMO peali3yBaTH HACTYIHI MO

+ Bekrop;
+ MaTpunal;
+ MaTpuna?2;

+ IIponenypa;
+ [Iponenypa-QyHKuus;

+ ['paduxka.

TakuM 4YHHOM, BUKOPHCTOBYIOYM KHOIKY <«/[006aBUTBHY», momaemMo Ha
naHenb kepyBaHHS Toolstripl, wnenn ToolStripButtonl,..., ToolsSripButton6,
SIK1 BIJIIIOBIJIHI JIO BHUIIIETIEPETIYCHUX MOJICIICH.

BuxopucroByroun ToolStripSeparator (separator-po3aisIbHUK), CTBOPUMO
BI3yaJIbHUI 00pa3 yrpynoBaHHsI KHOIOK 3a MPU3HAYEHHSIM, a caMe: poOoTa 3
MacuBamu, Hinporpamamu, rpadikoro.

3a xoxxHuM uieHoM ToolStripButton, 3akpimuMoO BHUKJIWK BiJMOBIIHOT
dbopmu, sIKy 1071aMO 3 BUKOpPUCTaHHSIM KoMaHu: «Jlo6aButh hopmy Windows»
(pucynok 1.2.) lns BuOopy 300paxenus: Ha ToolStripButton BukopucToByiiTe
BJIACTUBICTH Image (300pakeHHs).

Al ABH3 «JoHHTY»



GLLHOWOL IIIMAIroX edoryerad ondig 98010IRI] — '] MOHAOHUJ

7
emio | 0

- (sBupugeeq) [
(sbugyasuogesyddy) @
a1mmelf g

ase4 JOSINDYR/NIS

[e3uozUoH uogIAA@XL

Tdugsjoo) xal

oN ya70.3y6ny

spoplspusysabeuen SpospU=Yy
9T ‘91 szisbueasabew] @

SIS 3iysdug
[ ydsz’e fewoye) juod [

3L noAetRbewrpuncibpeg

(tadaiiou0) [ abewrpunoibpeg

joguod [ ] Jojopeg
=3 O'wa wumang £
=l N
1digsjool  duisjoo]

xT&

“[*] x|

guopngdigsiooL (qe)
Zi0jesedasdigsioo]
suopngdinsioo) (qe)
puoyngdinsioo) [ge)
1JojesedasdigsiooL
guopngdigsiool (qe]
Zuonngdigsioo) (qe)
Tuopngdiasiool (qe]
Tdugsioo) JEGE

HET=TT

awmgegoll  |a

uonng ()|
;%M NODWLD 8 S1M8egOT M LHIWAUE 91edgieg

go1HaW2ave mhyauvoN doixelday

«Komm’'loTepHa TexHika Ta nporpamyBaHHS»



W10 SMOPUIA\ I090H INJ0dII € KBHHRERIO]] — 7' [ MOHAOUJ
- BojeimuLd
reoeus awaegold Fle moig
‘auATow awmaegolf [ Luad

................................................. ' IHIHOUWOM diMaegolf [ aued

SO0 E A

U EMHIrgedus LHIKWaUE m_sun_n_:m.._.mmumw avgegol [ 20ed
_._Mr__n__ = +smopu Awdod aumaegoy  [E7 RA0
82 ' IHaWaUE Mumoalsamiy [ M

I T+HILYS+aD ' IHSWAUE MI9goH 9inaegol [

nead| S, 2 I N 4 [BH-F - -G |T Z |B (R ¥ | PR-EOe:

D3] edildslvkdy 2JWads] =29HHET  euuAdl BEROQE4  EWORWLD  SWHI0odldol] 1Wsod]] TwWg ewxged]] UWegD
(dored IouHuW D) oipnys |ensip 1JOs0dl)] - Tuoemjddysmopuipy

A0l ABH3 «doHHTY»



10

ANTOpUTM 3amycKy KOXXHOI MOJenl MpoekTy 3 rosoBHOI (Main)
3aBaHTaXXyBaJIbHOI (POpMU, peai3oBaHUI HAa HACTYIHIN CXEMi:
Jlictunr mporpamu 10 pucyHka 1.3 Mae Takuid BUTIISIA:

Public Class Main

Private Sub ToolStripButton6_Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles ToolStripButton6.Click
paduka.Show()
End Sub

Private Sub ToolStripButton3_Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles ToolStripButton3.Click
MaTpuua_2.Show()
End Sub

Private Sub ToolStripButtonl Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles ToolStripButtonl.Click
BekTop.Show()
End Sub

Private Sub ToolStripButton2_ Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles ToolStripButton2.Click
MaTpuua_1.Show()
End Sub

Private Sub ToolStripButton4_Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles ToolStripButton4.Click
NMoanporpavma_SUB.Show()
End Sub

Private Sub ToolStripButton5_Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles ToolStripButton5.Click
Moanporpamma_Function.Show()
End Sub

End Class

«Komm’'loTepHa TexHika Ta nporpamyBaHHS»
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C Class Main )

ITouarok mporecy

V 3aiexHOCTI Bij
BHOOpY €JIeMeHTa Ha
TIaHeJi IHCTPYMEHTIB
31CTaBIIEMO 13
3aBaHTAKCHHSIM
¢dopmu «Bexrop»

V 3aiexHoCTI Bij
BHOOpY eJIeMeHTa Ha
TIaHeJi IHCTPYMEHTIB
31CTaBISIEMO 13
3aBaHTaKEHHSIM
¢dopmu «Matpurpt 1»

V 3anexHoCTi Bij
BHOOpY elleMeHTa Ha
TaHeJIi IHCTPYMEHTIB
31CTaBISIEMO 13
3aBaHTAKECHHSIM
¢dopmu «Matpurpst 2»

V 3ajieHOoCTI Bijg
BHOOpY elleMeHTa Ha
TaHeJi IHCTPYMEHTIB
3iCTaBISIEMO 13
3aBaHTAKCHHSM
¢dopmu «lTixnporpama
SUB»

V 3aexHoCTi Bij
BUOOpPY €JIeMEHTa Ha
TaHeJi IHCTPYMEHTIB
3ICTaBISIEMO 13
3aBAHTAKCHHAM
¢dopmu «Tignporpama
Function»

V 3a51eXKHOCTI BiJ
BHUOOpY eeMeHTa Ha
MaHesi IHCTPYMEHTIB
31CTaBIAEMO 13
3aBAHTAKCHHAM
dopmu «padika»

Abo

Abo

Abo

AGQ)

AbGo

AbGo

TOJIOBHOIT 3aBaHTaKye-
3aBaHTaXyBaJIbHOI (hopMU |l Mo dbopmy
’ «Bextop»

’

%I ’
PydHe kepyBaHHS Jlucrureit

. 3icTaBieHHs
ToolStrip- Dopma Byso
Button1 Bexrop
_______ 3aBaHTaXyeEMO
(opmy
L[l «Matpuns_1»
PyuHe kepyBaHHs Jucrueint .
T00|Stl’ip- 3icTaBiIeHHS ®opma Byson
Button2 Marpuns_1
3aBaHTaxXyeMO
| dopmy
Pyune kepyBanHs | «Matpuusa_2»

Jlucrei L,

3icTaByieHHS Byzou

ToolStrip-
Button3

®dopma
Martpuns_2

3aBaHTaXyeMO
bopmy

7 || «Ilinmporpama_
SUB»

Pyune KepyBaHHsI Jlucrenn .~

ToolStrip- icraBnenns Dopma Byzor
Button4 [Tignporpama
_SuB
3aBaHTaXy€eMO
dopmy
P o J/ «[Tinnporpama_
y4UHE KEpYBaHHs . Jlucrnei /M eunctions
ToolStrip- SicTanteERs ~ ®opva Byso
Button5 IMignporpama_
Function
p 3aBaHTaXyeEMO
y4HE KepyBaHHs J
Jucrueit ’ dmp,N e .
- < «['padikay
ToolStrip- 3icraBnenus dopma Byson
Button6 Ipadixa

C

End

Class ) 3aBepieHHs Kiacy

Pucynok 1.3 — briok-cxema ronoBHoi (Main) 3aBaHTaxyBajibHOI popMHU

A0l ABH3 «doHHTY»
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Takum uwmHOM, MM cTBOpwIM «l7NaBHYIO 3arpy3ouHyio (popmy»
(pucynok 1.4), npu npomy «O003peBaTelb pelieHuin» Oyae MaTH BUIIISAI, IO
MOKA3aHUI Ha PUCYHKY 1.5,

3ayBakKeHHS: JOIIJIPHO HAa TOJIOBHY 3aBaHTaXyBajdbHy (QopMy IS
3py49HOCTI BuKopucTanus momictutu LinkLabel (BimoOpakae rinmeprnocuiianas ),

3a SIKUM 3aKpinuTu ¢aii onucy podotu: «Onucanue padots.docy.

[Iporpamuwmii KoJl JaHOI JUISTHKY MPOrpaMy Ma€ HACTYITHUMN BUTIISA;

Dim sss As String = My.Application.Info.DirectoryPath
System.Diagnostics.Process.Start(sss & "\lMNoAcHuTenbHaa 3anucka.doc")

Y poO3rJIsIHYyTOMY MpHUKJIaai, SSS MOBEPTAE Karajor, B sIKOMY mepeOyBae
nojpatok, System.Diagnostics.Process.Start 3anmyckae pecypce mporecy IuIssxom
BKa31BKU IMEHI1 JJOKyMeHTa a0o (aiina.

«Komm’'loTepHa TexHika Ta nporpamyBaHHS»
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2 MACHBUA

Macus npenacrasiisie o000 Hallp 3HA4YEHb, IO JIOTTYHO 3B'I3aHI OAWH 3
OJIHUM, HaIPUKJIAJl, YACIIO CTYJICHTIB Y KOXKHIHM PyTIL.

MacuB 103B0OJIsSIE TOCHIIATHCS HA 111 3B'13aH1 3HAYCHHS TI0 OJHOMY 1MeHi i
BUKOPHUCTOBYBAaTH HOMED, IO HA3WUBAETHCS 1HIAEKCOM ab0 MiTIHACKCOM, 1100
BIIDI3HUTH €JIEMEHTH OJuH Bix iHmoro. OkpeMi 3HAYECHHS HA3UBAIOTHCS
eJeMEeHTaMu MacuBy. BoHM mpencTaBisitoThCsl O€3MepepBHOIO MOCIIIOBHICTIO
Bi11 1HIeKCYy 0 10 HAaWOIIBIIIOr0 3HAYEHHS 1HIEKCY.

Ha BigMmiHy BiJg MacuBy, 3MiHHA, IO MICTUTh OJMHOYHE 3HAYCHHS,
HA3WBAETHCS CKASIPHOIO 3MIHHOIO.

2.1 OroJioumieHHA MacCUBY

3MIHHAa MacHBY OTOJIOIIYEThCS TAaK caMo, sIK Oyab-sKa 1HIIA 3MIHHA 32
noromMororo iHCTpykiii Dim. 3a iMeHeM 3MIHHOI JOJAIOThCS AYXKKH, IO
MOKa3ye, 110 1I€ MAaCUB, a HE CKaJsip (3MIHHA, 1110 MICTUTh OJIHE 3HaYeHHs). s
OTOJIONICHHS 3MIHHOT OJHOBHMIPHOTO MAaCHBY HEOOXIJHO J0JaTH OJHY Mapy
Jy>KOK IiCJIsl IMEH1 3MiHHOI.

VY HacTynmHOMY MPUKJIaJil OrOJIOIMIYETHCS 3MiHHA MAcCUBY JjIsl 30€piraHHs
YHUClia YYHIB Y KOXKHIHM TpyIIl:

Dim Students (5) As Integer
Dim As Integer
Macup «Students» y monepeaHbOMY MNPHUKIAIl MICTUTH 6 €JIEMEHTIB.
[HAeKCcH eneMeHTIB 3HaXOJsAThCs B Jiama3zoHi B 0 g0 5. BukopucroByBatH
MaCHB IIPOCTIIIIE, HI’)K OrOJIOCUTH 6 OKPEMUX 3MIHHHX.
Ha HacTynHOMY pUCYHKY HaJlaHO CTPYKTYpY MacuBy «Studentsy:

CTYAEHTE NOL4MOTOBNTENBHOMD OTLENEHMA

CTyaBeHTE NEPBOrD Kypca

CTYyASHTE BTOPOMD Kypod
CTYAEHTE TPETREMD KypCa

CTYEHTRI HETEBEDTOMD KypCa

’7CIYJ|EHH1I MATOND Kypca

(&) 1 2} {3) (47 [5)

Pucynok 2.1 — Enementu macuBy «Studentsy
Y HaCTyIHOMY NpPUKJIAJl TOKa3aHO 3BEPTAHHS JI0 TEPIIOro (HyJILOBOTO),
JAPYroro i OCTaHHLOTO EJIEMEHTY BBEJIEHOTO MacuBy «Students» (prCyHOK 2.2).

Al ABH3 «JoHHTY»
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Dim students(5) As Integer
For i =1 To 5
students(i) = InputBox("BBeauTe KONMYECTBO CTYAEHTOB Ha
& Chr(13) & i & "-om «kypce")

Next

Dim cTyn_nopr_otaen As Integer = students(9)

Dim cTyp_nepBoro_kypca As Integer = students(1)

Dim cTyp_natoro_kypca As Integer = students(5)

MsgBox("CTyAeHTOB B MOAFOTOBUTE/IbHOM OTAENEHUN :
& CStr(cTyn_noar_otaen))

MsgBox("CTyaeHTOB Ha nepBom Kypce:" & CStr(cTya_nepBoro_kypca))

MsgBox("CTyneHTOB Ha nsToM Kypce: " & CStr(cTyp_nsToro_kypca))
Bee,
1mm$nmwm CTYAEHTOB Ha
_Omers |

|75

Pucynok 2.2 — JliasioroBe BiKHO BBE/ICHHSI €IEMEHTIB MACHUBY
2.2 Po3MipHicTh MacuBY, po00Ta 3 BUMipaMu

Po3MipHICTh — 1€ HAPsIMOK, B SIKOMY MO>XHa 3MIHIOBaTH crernudikariito
enemMeHTiB  MacuBy. MacuB «Students» y monepeaHbOMY — MPUKIAI
BUKOPHUCTOBYE OJUH 1HICKC 1 BBAKAETHCSA OJHOMIpHUM (pucyHOK 2.3). Macus,
[0 BUKOPHUCTOBYE OUIbIIE OJHOIO 1HJAEKCY, HA3UBAETHCS OaraTOMipHUM
MacCUBOM.

Panrom MacuBy HazMBa€eThCS YUCIIO Horo BUMipiB. HeoOXigHo BKka3yBaTu
€JIEMEHT MacuBY, YKa3aBIIM 1HJEKC i1 KOXKHOTO 3 Horo BuMmipiB. Enementu
OesnepepBHI  B3JIOBXK KOXXHOTO BHUMIpY, Mo4yuHaroud 3 iHAekcy 0 1o
HaMOUIBIIOTO 1HAEKCY IS IIbOTO BUMIPY.

Ha pucynkax 2.4—2.5 nokazaHo 3arajbHy CTPYKTYPY MAacHUBIB PI3HOIO
panry. KoxHuil eneMeHT Ha UIIOCTpalisiX YKa3ye 3HAu€HHs 1HJEKCY Ipu
3BEpPTaHHAX J0 HHOro. Hampukian, MokHa ojepkKaTH IOCTYIl JI0 MEpIIOro
eJIeMEeHTa APYroro psjika IBOBUMIPHOTO MacuBY, ykazaBiiu iHaekcu (1, 0).

L=} 1) () (3) r43

Pucynok 2.3 — OgnomipHU# MacuB

«Komm’'loTepHa TexHika Ta nporpamyBaHHS»
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Pucynok 2.4 — JIBOBUMIpHHIT MacuB

(2.0,8) (£.0,4]

(1,8,8) (1,9,4)—

(3,0,8) (@,8,4]
1 (2.3.4)

(1.3.4)

(@.3.8) (6.3.4)

SSEEE

Pucynok 2.5 — TpuBuMipHU MacuB
JIBa BUMIpHu

Jlesiki MacMBM MaroTh JiBa BUMipu. Hanpukiasa, oTpuMaHi OIiHKY B TUTMHI
CeMecTpy JUIsi KOXHOro cryaeHta. Cnenudikaiis eJeMeHTa BHMarae
OJIHOYACHO BKa31BKM HOMEpa CTYJEHTa B CIHMCKY TPYNH W camMe OTPUMAaHOI
OIIIHKK TI0 JaHii poOoTi. KOoXXHMI1 eleMEHT MICTUTh JHYMJIBHUK IS IT€l
komMmOiHalli. TakuM YMHOM, TaKU MacCHUB BUKOPHUCTOBYE JIBa 1HJCKCH.

Dim officecounts (40, 5) As Byte

JIBOBUMIpHHI MacuB TaKOX HA3UBAIOTh MPSIMOKYTHUM MAaCHBOM.

Al ABH3 «JoHHTY»
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Tpu BuMipu

Jlesiki MacuBM MaloTh Tpu BuMipu. Hampuknaa, xoopauHatu B
TPUBUMIPHOMY TpocTopi. Takuil MacuB BUKOPHUCTOBYE TPHU I1HACKCH, SIKI B
[bOMY BUMAJKY MPEICTABISIOTh KOOPAUHATH (H13MUHOTO MPOCTOpy X, Y 1 Z. Y
HACTYIMHOMY TPUKJIAJl OTOJOLIYEThCS 3MIHHA ISl 30epiraHHs TPUBUMIPHOTO
MacHBY KOOpPJMHAT BEKTOpPa B TPUBUMIPHOMY MPOCTOPI:

Dim BexTop (100, 100, 100) As Double
2.3 CTBOpeHHSI MaCUBY

MacuB MOXHa CTBOPUTHU JIBOMa crioco0amMu. MOKHAa BKa3aTH pPO3MIp
MAacuBYy MICJIA MOTro OroJIomieHHs a00, OCKUIBKM MachB € 00'€KTOM, MOXHa
CTBOPUTU HOro 3 orneparopoM «New» 1 MPUBJACHUTH HOTO 3MIHHIN MacuBy.
MokHa BHUKOHATH 1€ B paMKax OrOJIONIEHHS MacuBy ab0 B HACTYIHIM
IHCTPYKIIi MPU3HAYEHHS, SIK TOKA3aHO B HACTYITHUX MPUKIAIAX.

[Mpuximan 1. Dim a(100) As Integer
[Tpuxman 2. Dim a() As Integer = {1, 2, 3}
[Mpuknan 3. Dim x() = {1, 2.2, "3"}

ITpuxnan 4. MoxHa CTBOpUTH OaraTOMIpHHA MacHUB 3a JIOIIOMOTOIO
BKJIQJICHUX JIITEpaIiB MacUBY.

Dim Matpuna = {{1, 2}, {3,4}}
[Tpuxnan 5. s orosomieHHs: 3MIHHOI OaraToMipHOTO MacHMBY HEOOX1THO

J0JIaTH OJHY Tapy MAYXKOK, YCEpEeIWHiI Iy>KOK pO3TallyBaTH KOMH, IO
PO3JIUISAIOTh BUMIPH MAaCHUBY.

Dim arrA = New Double(,) {{1, 2, 3, 4, 5}, {6, 7, 8, 9, 10}, _
{11, 22, 33, 44, 55},{4, 5, 6, 5, 6}, {0, 0, 0, 0, 0}}

For i = 0 To 4
For j =0 To 4
TextBox1l.Text = TextBox1l.Text & vbTab & arrA(i, j)
Next
TextBox1l.Text = TextBoxl.Text & vbNewLine
Next

[Tpu 3ammycKy mporpaMu OJICpP>KUMO HACTYITHY MaTpPHIIO (PHUCYHOK 2.6):

«Komm’'loTepHa TexHika Ta nporpamyBaHHS»
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1 2 3 4 5
6 7 8 9 10
11 22 33 44 55
4 5 6 5 6
0 0 0 0 0

Pucynok 2.6 — Pe3ynbrar poboTu mporpamu

[Tpuxnan 6.

Oneparop ReDim mnepeposnoninsie 00jgacTh MmaMm'sTi i 30epiraHHs
3MIHHOI MacCHBY.

Kommonent Preserve BHKOpUCTOBYeTbCS s 30€piraHHs JaHHUX
1CHYIOUOT'O MaCUBY IPH 3MiH1 pO3MIpPY TIJILKH OCTAHHBOI PO3MIPHOCTI MAaCHBY.

HaBenemo peMoHcCTpartiitHuii mpukiaj (pucyHok 2.7):

Dim matpuua(2, 3) 'vaeHTudUUMpPYeM OBYMEPHbIE Maccus

For i =1 To 2

For j =1 To 3
'BBOAMM MO3/IEMEHTHO MaccuB -  MaTpuua(2, 3)

maTtpuua(i, j) = InputBox("BBeguTe MO3/EMEHTHO MaccuB fAaHHbX", , )
'BBeZleHHble  AaHHble BbIBOAMM B MHOMOCTPOYHOE TeKCTOoBOe moJse
TextBox1l.Text = TextBoxl.Text & vbTab & matpuua(i, j)

Next

TextBox1l.Text = TextBox1l.Text & vbNewlLine
Next

ReDim Preserve maTtpuua(2, 4) 'co3paétcA HOBbIE MacCuMB C HOBOW
pa3MepHOCTbH B KOTOpbIA MNpu MOMOWM KJKWYEeBOro cnoBa Preserve _
'KOMUPYWTCA CTapble JAaHHble BBEAEHHble Bblle

maTpuua(2, 4) = 999

For i =1 To 2

For j =1 To 4 'cTonbuoB Ha eauHuuy 6osnbuwe
TextBox2.Text = TextBox2.Text & vbTab & matpuua(i, j)

Next
TextBox2.Text = TextBox2.Text & vbNewlLine
Next
RI=TES
1 2 3 1 2 3
4 5 6 4 5 6 999

Pucynok 2.7 — JleMoHCTpamiitHUu# IpUKIIaja

A0l ABH3 «doHHTY»
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2.4 BinoOpaxeHHs eJleMEeHTIB MACHBY 3 BUKOPUCTAHHAM KOMIIOHEHTA
DataGridView

Enement kepyBanns DataGridView '-'] JUISL BiTOOpaKCHHS JaHUX
CTBOpIOE TabmMIo, MmO HacTtporerhes. Kmac DataGridView pomyckae
HACTPOIOBaHHS KOMIPOK, PSIIKIB, CTOBIIIIIB 1 TPAHUIIb.

Y wMopenm «Bexrtop» Hamoi poOoTH MU OyaeMO BHUKOPHUCTOBYBATHU
HACTYIIHI BJIACTUBOCTI:

1. DataGridView.RowCount moBeprae a0o0 3ama€ YHUCIO PAAKIB, IO
BimoOpaxyroThes B 00'extTi DataGridView.

2. DataGridView.ColumnCount moBepTae a0o 3a7a€ YMCIIO CTOBIIIIB, 11O
BioOpaxyroThes B 00'exti DataGridView.

3. DataGridView.Item Hamae iHmekcaTop I OAcp>KaHHS ab0 3aBIaHHS
KOMIpKH, III0 PO3TAIIOBaHA Ha MEPSTHHAHHI 3a3HAYCHUX PSJIKA i CTOBMIIA.

4, DataGridView.AutoSizeColumnsMode noBepTae abo 3amae 3HaYCHHS,
110 BKA3Y€, SIK BU3HAYAETHCSI ITUPHUHA CTOBIIIIS.

HaBenemo mnpukmag i3  BUKOPUCTAHHSAM  JAHWX  BJIACTUBOCTEH

(pucyHok 2.8):

With DataGridViewl

.ColumnCount = 5 + 1

.RowCount = 3

.AutoSizeColumnsMode = DataGridViewAutoSizeColumnsMode.DisplayedCells
roe .DisplayedCells - wupuHa CTONOLOB M3MEHAETCHA TakK, 4YTOObl BMECTUTb _
'copepxumoe BCexX fAYyeeK CTONOLOB OTOOpaxawWMxXcA Ha dKpaHe B HACTOAWMA MOMEHT.

.Item(4, 2).value = "4 aueiika (4,2)" '4-uHpekc cTonbua, 2- MHAEKC CTPOKMU.
.Item(9, @).vValue = "A adeiika (0,0)" ' BHUMAHWE: uHAekcauua HavuHaeTca C O.
.Columns.Item(1).HeaderText = "A 1-i cTonbey" ' rpe .HeaderText -3amaeT _

TEKCT AYelWku 3arosoBka cTonbua.
.Columns.Item(@).HeaderText = "4 0-i1 cTonbeu"
End With

=10I x|

Al#croney | A 14 cronbeu

A auenka (4.2)

Button1
B

Pucynok 2.8 — ®opma 3 enemenTom kepyBanHsi DataGridView

3ayBakeHHS: y JESKMX BUIaaKax Ha ¢Gopmi MOTPIOHO BiIOOPA3UTH
TUTBKH TaOuIo (MaTpuiio) adbo psaok Marpuill (BeKTop). s mporo MoxkHa

«Komm’'loTepHa TexHika Ta nporpamyBaHHS»
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BUKoprcTOByBatu enemeHT DataGridView, y sKoMy CXOBaHI HYJIbOBUM
croBrelb (.Columns.ltem(0).Visible = False, quBitbcst monens «BekTop») abo
HynboBuil psanok (Rows(0).Visible = False). Takox moxxHa He BigoOpakatu
3aronioBku ctoBmIiB (.ColumnHeadersVisible = False) 1 3aronoBku psaxis
(.RowHeadersVisible = False), muBiThcst Moaenb «Matpuiis-2».

2.5 Peanizanist mogesti «BekTop»

YMoBa. AHamTHYHINA BT MeEpexki aBTOcepBiciB «OMera-MoTopC»
PO3pOOUB MpOrpaMy TEXHIYHOI MOJIEPHI3aIlii KOMIIJICKCIB aBTOMHIOK Ta CKJIaB
JOTOBIp 13  KOMIIAHIEIO-TIOCTAYaJbHUKOM  BIAMOBITHOTO  OOJagHAHHS
SONNY'S Enterprises Inc. 3a ymoBorw moroBopy «Omera-MoTopc» OTpUMala
riopuany TyHenbHy cuctemy SONNY’S 60-MT st TecTyBaHHS B peaslbHUX
yMoBax CTpokoM Ha 3 wmicsul. [IpoTsrom mnepiogy TecTOBOI eKCIUTyaTarii
cucTemMu Oysu 310paHi HACTYMHI JJaH1 PO TEMIU 3pOCTaHHS BUTpAT (THUC. Y. 0.)
Ha HaJaHHS MTOCYT 13 MHMKH aBTO:

—ml —ml —ml
) = 2,8.2— 4,8.3— 6...

7€ aj— 3HAa4CHHsS TEMITy 3pOCTAaHHS BUTpPAT B I-H MICSIb TECTOBOI
eKcIuTyararii (Tuc. y. o.).

Ha migcraBi nux 1aHuXx, 3a YMOBOIO TOTO, 1110 ¥ y TOJAIBIIOMY JUHAMIKA
MOKa3HUKIB 3pOCTaHHSl 3aJIMIIUTHCS HE3MIHHOIO, BHUSBUTH AHAIITUYHY
3aJICKHICTh TEMITIB 3POCTAHHS BUTPAT BiJ MICSLS €KCIUTyaTallii Ta BU3HAYUTH
MOXJIMBICTh OKYIHOCTI CaMe€ I[bOro oOJiaiHaHHA 3a 15 wicsamiB. Y pasi
MO3UTUBHOIO PE3YJIbTaTy 3pOOUTH BHUCHOBOK MPO JOLUUIBHICT MNpHUAOAHHS
CHUCTEMH, SIKIIO BapTicThb KoxkHOro komiuiekcy SONNY’S 60-MT cknanae
35 THC. y. 0.

JI71st po3B’si3aHHS 3a/1a4ul pO3POOUTH MPOTrPaMHUNA MOJTYJIb, SIKAW JT03BOJISIE
BUKOHATH HEOOX1/IHI OOYMCIICHHS, Ta MPEJCTaBUTH PE3YJIbTaTH PO3PaXYHKIB Y
BUTJISAIL, 1ITO TTOKa3aHUM Ha pucyHkax 2.9-2.10.

AnropuTt™ po3B’sa3Ky (pucyHok 2.11) mossirae B HACTYITHOMY.

1. [TocniAOBHICTh 3HAYEHb PO3MVISTHYTH SIK YWICHH YHUCJIOBOTO Py, SKi

(bOpMYIOTBCS 3TIAHO 3 ACSKOI0 aHATITUYHOIO 3aJICXKHICTIO. Y JaHOMY BUIAJIKY:

=m7£ni_n=24w.
i n
2. AITOpUTM Ma€ ITEepaTUBHUN XapakTep, Ha KOXHOMY KpOIll SKOTO
HEOOX1/IHO OOYMCIIOBAaTH 4ieH psAy, (opMyBarTd OJHOBUMIPHMI MacuB Ta
HAKOIUYYBaTH CyMy.
3. dkio HakomMuyeHa Ccyma TIEPEBUIIYE 3a MOJAYJIEM 3HAUYCHHS
35 THC. y. 0., TO MOXHa 3pOOMTH BHCHOBOK IPO MOXKJIMBICTh OKYITHOCTI

oOnagHaHHA y 15-Tu MICAYHUN TEPMIH.

Al ABH3 «JoHHTY»
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Class Bekrop

\—/

I n=2

Hani

Pyune BBeJieHHS

Bayrpimas naMm’ath

YeproBoMy eneMeHTy
MIPUCBSIYEMO 3arajbHe
3HAYCHHS €JIeMEHTa
I1OCJI1JOBHOCTI

Bukonyemo
HaKOMUYEHHS CyMHU I
(crape 3HaueHHs S i3
OTIEPATHUBHOI TTaM SITi
3aMHCy€ETHCS HOBUM
3HAYCHHAM)

BI/I3Ha‘~Ia€MO IIOYaTKOBC 3HAYCHHS
3HAMCHHHKA B 3aI‘aJII>HOMy LIJ'ICHi
3aaHO]1 ITOCHIIOBHOCTI

3agaeMo KUIBKICTh €JIEMEHTIB
BEKTOpa 3 BUKOPUCTAHHSIM
niangorosoro Bikaa InputBox( )

PezepByeMo Miciie B onepaTUBHIN
mam’sITi iJ{ OTHOMIPHUIN MacuB

IIporec

DopMyEMO UK 3 THIAEKCOM 1.
1 3MiHIOETHCS Big 1 10 N (Kpok
nopiBHIOE 1)

4 Hucrnei

a(i) = log(1/i_n)

IIponec

ITo 3aBepiieHHIO
IUAKJIIYHOT O
porecy
HAaKOMUYEHY CyMY
BHUBOJIIMO Ha

= S+a(i)

dopmy
C End Class

3aKlH‘leHH$I KJ1acy

Jlucnnei

a(i)

DROIICC |

[Tpounrtane Buie 3HaYCHHS a(1)
B1JIOOpaYKaeMO B «CiTIIi, 110
HajamrToByeThes» DataGridView

I n=1in+2

[TepenucyeMo 3HaYCHHS
3HaMEHHHUKA B 3arajlbHOMY
YJIeH]1 ITOCIIITOBHOCTI

Pucynok 2.11 — bnok-cxema nporpamu mojeni «Bektop»

A0l ABH3 «doHHTY»
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Jlictunr mporpamu Mozeni «Bektopy»

Imports System.Math

Public Class BekTop
Private Sub Buttonl_Click(ByVal sender As System.Object, _
Byval e As System.EventArgs) Handles Buttonl.Click
Dim i As Integer, n As Integer, i_n As Integer = 2, s As Double
n = InputBox("BBeaute pa3mepHocTb BekTopa {a}?", "BekTop", 15)
Label5.Text = n
Dim a(n) As Double
With DataGridViewl 'DataGridView-0OTobpaxaeT paHHble B HacTpauMBaemMoW ceTKe.

.RowHeadersVisible = False 'RowHeadersVisible-Bo3BpawaeT uau 3ajaeT
3HayeHWe, yKa3blBawwee, oTobpaxaeTca nu
ctonbey, copepxawuii 3aronoBKU CTPOK.

.RowCount = 1 'Bo3BpawaeT unuM 3agaeT YUCSIO CTPOK, OTobpaxae
MbIX B obbekTe DataGridView.
.AutoSizeColumnsMode = DataGridViewAutoSizeCoumnsMode.AllCells
'AutoSizeColumnsMode-Bo3BpawaeT uau
3ajaeT 3HayeHue, ykasbiBawwee, Kak
onpefenseTcs WUPUHA cTonbua.
.Columns.Item(@).Visible = False 'Columns-Tony4yaeT KOANEKLMIO,
cojepxalylw BCce CTonbupl B d/eMeHTe ynpaB/eHus.
Item-<Ru.3nemeHT>
For i = 1 To n 'Peanu3yeM UMKA MO KOOpAMHaTaM BekTopa {a}
.Columns.Add(i, "a(" & i & ")") 'roe 1i- uMA no KoTopomy
byneT ynoMmHaTbCs cTOonbGey
"a(" & i & ")"- TekcT 3arosoBka cTOs6LA
a(i) = Log(1 / i_n) ' OyepepgHoMy 3/IeMEHTY OAHOMEPHOIO
MaccuBa npucBavBaem obwuih 4YneH paga (cMm.ycnosue)
s = s + a(i)
.Item(i, ©).Value = Round(a(i), 3) 'DataGridView.Item-TlpepocTaBnaeT
WHOEKCATOop ANA MONyYeHUA UKW 3aJaHUA AKU, PaCMONOXEHHOW
Ha mepecevyeHUM yKasaHHbIX CTpOkM u ctonbua. Value-
nosiydyaeT unau 3ajaeT 3HayeHue, CBA3AHHOE C 3TON AYeNKOoW.
roe: i- wHpekc cTonbua copepxawero AYEnKy
O - MHOEeKC CTpoKM cojepxawew sfYeinky, (m.e. ucxodHas
mabauya codepxum mMoNbKO OOHY CMpPOKY)

in=1in+ 2 ' war wvHAekca obwero uYneHa paga = 2

Next
End With ' koHey 6noka With
Label7.Text = s
End Sub
End Class

Y HacTymHOMY pO3IiIl HaM 3HAJI0O0JATHCS JOJATKOBI MOXJIMBOCTI
dopmaryBannsi DataGridView, a TakoX 3allOBHEHHSI JBOBHUMIPHOTO MAaCHUBY
yepe3 enemeHT kepyBanHsa DataGridView.

Po3rissHeMo JOKJIaaHO 111 TIUTaHHA:

«Komm’'loTepHa TexHika Ta nporpamyBaHHS»
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dopmaryBanHs enemenTa kepyBanus DataGridView

DataGridViewCellStyle nogae Bimomocti mpo ¢opmaryBaHHS W CTHIIb,
o0 3aCTOCOBYIOTHCA JI0 OKPEeMHX KOMIPOK B €JIEMEHTI KEpyBaHHS
DataGridView.

DataGridView.Columns.Clear() ouuiiye KoJeKIliio, Y IbOMY BHIAJIKY
CTOBIIIII.

DataGridView.Rows.Clear() ouuiiiae Konekiiiro, y iboMy BUMAAKY PSIKH.

DataGridView.GridColor — BiacTuBicTh, sika moBepTae abo 3agae Koip
JHIHN CITKH, IO pO3AUIAIOTE KoMipku 00'ekta DataGridView.

Color.FromArgb — meton, sxuii ctBoproe cTpykTypy Color i3 woruprox
3HaueHb KomroHeHTiB ARGB (alpha, uepBonmii, 3enenuit i cuniif). {06
CTBOPUTH HEMPO30pUM KOIip, ycTaHOBiITH aisi alpha 3nauenns 255. Io6
CTBOPUTH HAMiBIPO30PHI KOJIp, ycTaHOBITH il alpha Oyab-sike 3HaueHHS Bif
1 no 254.

DataGridView.BackgroundColor moBeprae abo 3amae Koiip Tia s
o0'exta DataGridView.

DataGridView.DefaultCellStyle — BmactuBicTh, sika moBepTae abo 3aaae
CTHJIb KOMIPKHU 3a 3aMOBUYYBAHHSM, SIKMil OyJle 3aCTOCOBYBATUCS JO KOMIPOK B
o0'exti DataGridView, sikio He 3ajaHi sIKi-HeOyIb 1HIIN BJIACTUBOCTI CTHIIIO
KOMIPKH.

JleMoHcTpaniiinuii mpuxiaz 1

3 BukopuctanHsMm enementa DataGridView crBoputu mabnoH OjaHka
YCHIIIHOCTI TPYNH CTYJACHTIB 13 MaTeMaTWKd, 1HGOPMATUKHA Ta 1CTOPIi.
Bukonatu (opmaTyBaHHS CTOBIIIIB 1 CITKH JaHUX (PUCYHOK 2.12).

JlicTuHr TporpamMu JIEMOHCTpalliifHOTO TMpukiaaxy 1 Oyme mMaTu Takuid
BUTJISII

Public Class Forml
Private Sub Buttonl Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles Buttonl.Click
Dim format_maTtemaTuka As New DataGridViewCellStyle
Dim format_wHdopmaTuka As New DataGridViewCellStyle
Dim format_uctopma As New DataGridViewCellStyle
format_maTemaTuka.BackColor = Color.Gold
format_wuHdopmaTuka.BackColor = Color.GreenYellow
format_ucTtopusa.BackColor = Color.Khaki
With DataGridViewl
.RowCount = 7
.Columns.Item(@).HeaderText = "0.1.0."
.Columns.Add(1, "maTemaTuka"
.Columns.Add(2, "uHpopmaTuka™)
.Columns.Add(3, "wucTopusa")
.Columns (1) .DefaultCellStyle = format maTemaTuka

Al ABH3 «JoHHTY»
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.Columns(2) .DefaultCellStyle
.Columns(3).DefaultCellStyle
.GridColor = Color.OrangeRed
End With
End Sub
End Class

format_uHdopmaTuka
format_ucTopusa

[ Npumep dopmaTnposanna cronbuyos Tabmmyb =10| x|

P.N0. | MaTemamika MHPOPMaTHKE WCTOPUA

PucyHnok 2.12 — Pe3ynbTar poOOTH Nporpamu
34nUTyBaHHS 3HAYEHb CITKU JAHUX Y IBOBUMIPHUN MacuB
JlemoHCTpaIitHuit nmpukiaz 2

JIOTIOBHUTH TMOMNEPEAHI0 MOJIENb MOKJIMBICTIO 3YUTYBaHHS BBEICHUX
JaHuX OJIaHKa YCIIIIHOCTI TPYNH B JBOBUMIPHUM MacuB, BUKOHATH TECTYBaHHS
(pucynok 2.13).

Jlns peamizariii Mojei:

1. Pe3epByemMo Miciie B OiepaTUBHIN aM'sTi i JTBOBUMIPHHUI MacuB, 110
MICTUTB 4 CTOBIILS Ta 7 PSAJIKIB.

CuMTate gaHHEIE B M3CCHE I

2. JlomaMo KHOIIKY: |

3. Y BKJIaJICHOMY ILHKJIIYHOMY TIpoIleci 3a psAKaMd W CTOBMISIMU
3poOMMO 3YUTYBaHHS B IBOBUMIPHHUI MacuB CITKU JaHUX.

JloiamMo B JIICTUHT OMEPEIHBOI TPOTrpaMy HACTYITHUM KO/

Sub CumtaTtb_B_MaccuB_Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles CuuTaTb_B MaccuB.Click

«Komm’'loTepHa TexHika Ta nporpamyBaHHS»



27

' OOPMUPYEM BJ/IOXEHHbIA LMKANYECKWUA NPOLECC:
For i =1 To 7
For j =1 To 4
BegoMocTb(i, j) = DataGridViewl.Item(j - 1, i - 1).Value
TextBox1l.Text = TextBoxl.Text & " " & BegomocTb(i, j)
Next
TextBox1l.Text = TextBox1l.Text & vbNewlLine
Next
End Sub

[Ipu 3amycky mporpamMyd 3aloOBHMMO CITKY JaHUX JIOBUTbHUMHU
3HAYEHHSIMHU.

3ayBayKeHHsS: 3BEpHITH yBary, IO HyMepallis pSAKiB 1 CTOBMIUB Yy
DataGridView nmounHaeThCst 3 HYJIS.

EH NMpumep dopmaTnposanna cronbuyos Tabmmubl - |EI|£|

+ 0. MaTEMaTIKE MHPOPMETHKE WCTOPWA Meanos 16 16 11
Metpos 14 14 13

Msaros E E 1 Cumopos 12 13 12

MNetpos 14 14 13 Toncres 10 15 14
Xapros 11 15 10

Chnopos 12 13 12 Cepex 17 10 13

ToncTos 10 15 14

Fapkos 1 15 /

Cripbr 17 10

Tecmyeanna: OTpuMaHuit
MacuB “BenoMocTh(7, 4)” —

BUBOIHMO y Textboxl

.

Pucynok 2.13 — Pe3ynbTar 3untyBanHns nanux 3 DataGridView y nBoBumipHuii
MacCHB

CuvTaTe gaHHBlE B MECCME ‘I

O6poOka MacuBy TaHHUX
JleMoHCcTpatiiiHui mpukiaz 3
JIOTIOBHUTH TONEPEIHIO MOJETh MOXKIIUBICTIO TOIIYKY MaKCHMaJIbHOI

(MIHIMAJILHO1) OLIIHKU CTOBIILIS «MCTOPUSI.
JIomOBHMUMO BUIIIEHABE/ICHI JIICTUHTH TPOrpaM HACTYITHUM KOJIOM:

Dim cTtpoka As Integer
Dim Ctonb6eu _uctopusa(6) As Double
For ctpoka = @ To 6
Ctonbeu_uctopusa(ctpoka) = DataGridViewl.Item(3, cTpoka).Value

Al OBH3 «doHHTY»
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Next
MsgBox("MakcumanbHaa oueHka no wuctopuu = " & Ctonbeu_uctopusa.Max & _
Chr(13) & "MuHuManbHas oueHKka Mo wuctopun = " & CTonbeu_ucTtopusa.Min)

Y ngaHoMy JICTHHTY MPOTpaMH MH TMPOACMOHCTPYBAIH MOXKJIUBICTh
BUKOpUCTaHHS MeTomiB «Max» 1 «Miny, sKI MOBEpPTalOTh BIAMOBIIHO
MaKCHUMaJIbHE ¥ MiHIMaJIbHE 3HAYCHHS, 110 MICTATHCS B IIOCIIIOBHOCTI 3HAYEHb
«Cronber_ucropus» (pucyHok 2.14).

MaxkManbHaa oueHKa No ucrtopuu = 13
MuHMManbHaa oueHKa no uctopwm = 10

Pucynok 2.14 — JliaioroBe BIKHO YCHIIITHOCTI 3 iCTOpii

Taxkum 9MHOM, MU HAaBUHJTUCS:

— (hopMaryBaTH CiTKYy JIaHHX;

— 11IeHTU(1KYBaTH IBOBUMIPHI MAaCHUBH;

— 34UATYBaTHU 1HPOPMAITiIO 13 CITKU JJAaHUX Y MACHB;
— 00pO0JISATH OTPUMAaH1 MaCHBH.

2.6 Peamnizanis mogesi «Matpuuns-1»

Ywmoga. TpancnoptHa komradiss «GT-Trans» npoBoauTh JOCTIKEHHS 3
ONTUMI3aIlli BJIACHOI cTpaTerii Ha PUHKY HaJaHHS JIOTICTUYHUX TMOCiyT. s
IILOTO AHAII3YIOTHCSI TEMITH 3POCTaHHS JIOXOJIB BiJ MEPEBE3CHb BAHTaXIB 3a
HAWOUTbII ~ MOMYJSAPHUMH  MaplIpyTaMH PI3HMX  KOMITaHIH-3aMOBHHUKIB.
AHamituk (opmye 3BeAeHY TaOJUIIO, IO MICTUTh TMOKA3HUKU 3POCTAHHS
JIOXOJIHOCTI BIJTIOBIAHUX MapIIPYyTiB 3a MOTOYHUHN TWXKJeHb. Ha mifcTaBi 1ux
JaHUX HEOoOXITHO c(opMyBaTH MakKeT MEPEeBE3€Hb HA HACTYNMHUU THXK]IEHb,
Akl Oyle MICTUTU HalOUIbII JOXO/IHI MapIIPyTH, KPIM TOTO, HEOOX1THO MaTH
MOXJIMBICTh BIJCIIOBAaTH BapiaHTH 3 MIHIMQJIbHUM TEMIIOM 3POCTaHHS
JIOXOJTHOCTI 3a HaNpPsSMKaMH CJIiyBaHHS BaHTaXIB.

Y nonomory aHajgiTUKy HEOOXIMHO pO3pOOUTU KaJbKYJISATOp s
BHECCHHS JaHUX Ta BIANOBIIHUX PO3PaXyHKIB (MOXJIMBICTh 3HAXOKEHHS
MaKCUMaJbHUX Ta MIHIMQJIbHHUX €JIEMEHTIB MaTPHIIll) 31 3py4HUM 1HTEepPeiicom

(pucynkm 2.15-2.18).
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Ii&} Marpuua_1(Pabora ¢ 33gaHHbIM

Haiimuw (max),(min) avemermst no cmpoio oAl
| Npou3bostio 3000HHOU MaMpUlhit NH00020 pPAIMEPA.

\
a a B . Ee a MOKAa3HUKH 3POCTaHHS
(a4, a, a, a, e | "
a a a @y s a seru e =
21 22 23 24 2n >/ T
A=y @ G @ ... a,,
\aml Ay Gz Qpy cooeeeees a,y J
N F
MIOKa3HUKH 3pOCTaHHS
JIOXOTHOCTI MapuIpyTiB 3a
3aMOBHUKaMH

Bbedu pazmephocimd anarmpiuihit? ’

Pucynok 2.15 — Marpuiis-1

"PA3MEPHOCTb MO BEPTUKANM o
Bee
e m KONMYECTBO CTPOK B NNaHUpyemon
7

Pucynok 2.16 — J[iasioroBe BIKHO BBEJCHHS ITapaMeTPiB MACUBY

;
PAZMEPHOCTb MO TOPM30HTAMNM [
BeeoMTe KOMWMYECTED CTONGUOE B MNEaHMpYEmMo
e aaiil
g
. 5

Pucynok 2.17 — Jlianiorose BikHO «PO3MipHICTh IO TOPU3OHTAIII

Al OBH3 «doHHTY»
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C End Class ) CC|355 ManHHﬂ_l) [TouaTox Kiacy
N

Pyunmnit r::;’ ______ 321HOCI/IMO KUIBKICTB PSJIKIB 1
BBIX CTOBOIIIB y MJIAHOBAaHY TaOJIHUIIIO
PesepByeMo wMiciie B omepaTHBHIN
namMm’siTi MiJ JBOMIPDHUM MacuB — A
Bayrpimas al(100,100) 30epiranHs JTAHUX TabuIIl, 1
am’siTh str(100) | OJIHOMIpHHUI MacuB — Juisi 30epiraHHs
€JIEMEHTIB PS/IKIB
SoBHILHiH — dopmyemMO 30BHILIHII
- =1lml O\ LMK 32 PsIKAMH
< MaTpuIll, 1o
\ / BU3HAYAETHCS
BayrpimHii dopmyemo
KT ] VO ---{| BHYTpIIIHI UK 32
-S> CTOBITIISIMH
MaTpHII, IO
J BU3HAYAETHCSI
VY noaBiiHOMY al(ij) Pyunmii
LIUKJIl BBOJIUMO -F--- BBiJ
CIIEMEHTH
JBOMIPHOTO MacUBY
str(j)=al(i,)) Mporec
3 BUKOPHUCTAHHSIM Omuist / Pyune
onmjonanbHoro  f '\ max(min) KEDYBAHHS
nepeMuKaya
RadioButton B
«PYYIHOMY PEIKHUMI»
3a/1a€EMO KpUTEPIi

nomryky max(min) | 1 I__'

| 2 I“ [lepenecenHs cxeMu
Ha IHIITMH apKyII

Pucynok 2.19 — bnok-cxema nporpamu mojeni «Matpuiis-1»
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V 3a1eXHOCTI Bix
MPUHAIESKHOCTI
«OILIT» BUKIUKAEMO
«TUIIOBUN TPOLECH
Tumnosuit

npoiiec 2

Tunosuit
npouec 1

str.max()
BOyIOBaHy

MOXKJIMBICTb TIOIIYKY
""""""""""""""" --1l max (min) 3HayeHHs,

o o O MICTATHCS B
Jlucrneii Jlucrneit o "
yHIBEpCaIbHii

) MOCJI1IOBHOCTI — Str
str.max() str.min()

Otpumani 3Ha4eHHs (Y
30BHIIIHBOMY ITUKJI1)
BHBOAMMO Ha €KpaH 3
BUKOPHCTAHHSIM
€IIEMEHTY
DataGridView

[ str.min() - BuKIHKaeMo

Pucynok 2.19, apkym 2

Jlictunr nporpamu Mozeni «Marpuiisi-1»

Public Class MaTtpuua_ 1
'<MpeHTudnuMpyem BCe DNeMeHTbl KOTOpble Y4acTBYWT B MocjegywueMm Koje: >
Dim i As Integer, j As Integer, m As Integer = 4, n As Integer =5
'Dim al(1ee, 100) As Nullable(Of Double)'(ECAN HALO) Nullable - knacc
KOTOpbIM NoAfepXvBaeT TUM 3HAYeHuA,
' KOTOpOMY MoOXeT 6biTb NpucBoeHo 3HadeHue Nothing, (rae Nothing-npeacTtasndet
'3HayeHne Mo yMONYaHUKW NOOro TUNa AaHHbLIX.
Dim al(100, 100) As Double : Dim str(100) 'Pe3epBupyem MecTOo B
'onepaTUBHOM nNamMATM noh JABYMepHbii al(100, 100)
'MaccuMB - ONA  XpaHEHMA AaHHbIX Tabauupl M ofHOMepHbii str(100) maccuB
'ANA  XpaHeHuA >SNeMeHTOB CTpoOK.
Dim format As New DataGridViewCellStyle 'DataGridViewCellStyle-lMpeacTtaBnseT
'cBefeHna o dopmMaTUpOBaHWUKM U CTune, _
'MpuMeHAeMble K OTAENbHbIM fAYeiikaMm B 3nemeHTe ynpasneHua DataGridView.
#Region "B paHHOM 6s0Ke BbIMOMHMM Bu3yanbHoe opopmneHne DataGridView _
(BONEE MOAPOBHOE W3YYEHWUE MPOrPAMMUPOBAHWUA DataGridView)"
'3AMEYAHUE : Koa 3HA4YMTeNbHO COKpaTUTCHA, eC/u BCe MponncaTb B OKHe CBOWCTB
Private Sub Buttonl Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles Buttonl.Click
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m = InputBox("BBeauTe KONMYECTBO CTpPOK B njaaHupyemoin Tabauue", _
"PASMEPHOCTb MO BEPTUKAIN", 4)
n = InputBox("BBeauTe KOAMYECTBO CTO/6UOB B nNnaHupyemoi Tabauue",

"PASMEPHOCTb MO T[OPU3OHTA/IN", 5)
With format 'Onpepensem, kak bygeT onpefeneHo ¢opmaTUpoBaHUE AYeeK B
'DataGridView.
.BackColor = Color.Black
.ForeColor = Color.FromArgb(225, 225, 255, 1)
End With
With DataGridViewl
'BbinosiHAeM 670K onepaTopoB C MOBTOpAWWMMUCA ccCbinkamum Ha DataGridView, T.e.:
.Columns.Clear() 'Clear- O4MuwaeT KOJJEKUWW, B AAHHOM Cay4yae - CTONOLbI
.Rows.Clear() 'Clear- O4uwaeT KONNEKLUMWO, B HAaHHOM cCjy4ae - CTPOKMU
.RowHeadersVisible = False 'RowHeadersVisible-yka3biBaem, oTobpaxaeTcs
' cTtonbeu, copepxawuin 3arosoBKU CTpPOK.
.AllowUserToAddRows = False 'AllowUserToAddRows-yKa3biBaem,
'oTobpaxaeTcAa nM gnA nonb3oBaTens napameTp fob6aBneHUs CTPOK.
.AutoSizeColumnsMode = DataGridViewAutoSizeColumnsMode.AllCells
'AutoSizeColumnsMode-Bo3BpawaeT uan 3agaeT 3Ha4YeHUe, ykKa3biBawuee,
'KakK onpependeTcAa wupuHa cTonbua.
.ColumnCount = n + 1 '<Ru.Count-Tpad>Bo3BpawaeT uan 3agaeT YUCIO
'cTonbuoB, oTobpaxaembix B obbekTe DataGridView.
.RowCount = m + 1 '<Ru.Count-lpad>Bo3BpawaeT unu 3agaeT 4UCIO
'CTpoK, oTobpaxaembix B obbekTe DataGridView.
.Rows (@) .Visible = False 'DataGridView.Rows-lony4yaeT KOAJEKLMI0,
'copepxawyl BCce CTPOKM B 3nemeHTe ynpaBneHuAa DataGridView.
.GridColor = Color.Red 'Bo3BpawaeT uauM 3ajaeT UBET JIMHUIA CeTKMU,
'pasgenswwnx Adeinkn obvekTa DataGridView.
.BackgroundColor = Color.White 'Bo3BpawaeT wau 3agaeT useT poHa AN
' obbvekTa DataGridView.
.ForeColor = Color.Blue '3Haem
.Font = New System.Drawing.Font("Times New Roman", 14) '3Haem
.DefaultCellStyle.BackColor = Color.BlanchedAlmond
'Bo3BpawaeT WAM 334aeT CTUNb AYEelKWM MO YMONYaHWUW, KOTOpbin byaeT
'MpMMeHATbCA K A4Yeillkam B obbekTe DataGridView, ecnu He 3adaHbl
'Kakume-n1nbo Apyrume CBOWUCTBA CTUNSA SYENKM.
.Columns (@) .ReadOnly = True 'DataGridView.Columns MMony4aeTt
'KOnnekuuw, COAepxawyw Bce CTONbUbl B d/1eMeHTe ynpaBieHus,
' B AAHHOM cCJlydae HyneBoW cTonbel .ReadOnly- 3apaeT 3HauyeHue,
'yKas3biBawwee, MOXeT /M MOJIb30BaTeNib U3MEHATb AYENKU.
.Rows(1).Cells(1).ToolTipText = "BBOguTe TOJNIbKO 4YMUC/IOBblE 3HAYeHUA"
'DataGridViewRow.Cells - Bo3BpawaeT KOANEKUMHO AYeEeK,
' 3aNONHANWKUX CTPOKY.
'.DefaultCellStyle.NullValue = "0"'(eC/n HYXHO)
'DataGridViewCellStyle.NullValue
'-Mony4yaeT uan 3apaeT oTobpaxaemoe 3HadeHue ayeilku DataGridView.

For j =0 To n

' DataGridViewl.Item(j, ©).Value = "cton.N" & j:'Ecnu TpebyeTca 3anucaTb

' wanky cTonbuOB B HYJIeBOM CTpoke

.Columns(j).Name = "N" & j ' Ecnm TpebyeTcs MpPOHYMepoBaTb CTPOKY-3arosoBOK
Next j

.Columns(®).Name = "N n/n"

.Columns.Add("Wma_cTonbua", "Hagnucb")
.Columns("WUma_cTonbua").DefaultCellStyle = format

'roe [obbekT].DefaultCellStyle- Bo3BpawaeT wWaAM 3ajaeT CTUIb MO
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yMONYaHuw AnAa Adeek = format 3apaHHbli  Bble.
.Columns("Wms_cTonbua"™).ReadOnly = True
.Columns("Wms_cTonbua™).Visible = False
For i =0 Tom
.Item(@, i).Value = "cTp.N" & i
'3anucbiBaeM wanky CTpPOK B HyneBOM cTonbue
'3AMEYAHUE: [.Item( _ , _ )]MpepocTaBnseT uHAaeKkcaTop AnA
'NonyyYyeHnA uMnuM 3afaHuA AYenKku, pacnosIOKEHHOW Ha rnepeceyeHuu
'yKa3aHHblX [CTONBLA] w [CTPOKM] (HE HaobopoT-He nepenyTai)
Next i
.Columns(@©).Name = "N n/n"

End With
Button2.Visible = True : GroupBox1l.Visible = True : PictureBox1l.Visible = False

MsgBox("3anonHu Tabnauuy 4ucnoBbiMM  3HaveHuamu", MsgBoxStyle.Information, _
"NpaBuibHO BblbMpail pasgenutens")

End Sub
#End Region

Mouck MakC. WAM MWH. 3NleMeHTa C ucnosb3oBaHunem MmeTtoga [max()] _
wnn  [min()](HENOCPEACTBEHHOE PEWEHWME MOJE/N)"
Private Sub Button2_Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles Button2.Click
On Error GoTo 999 'O6pabaTbiBaem HE 4ucnoBo# BBOA AaHHbiX B DataGridView.
NpoBepoyHaa_ana matl.Show() : lMpoBepoyHaa gna matl.Activate()
'Moka3biBaeM U akTuBupyeT ¢opmy,nepeBoaUT Ha Hee OKyC.

#Region

MpoBepoyHaa_pna_matl.TextBoxl.Text = "[poBepka CYUTbIBAHUA [aHHbIX C _
Tabnuupl B MaccuB: " & Chr(13) & _
"B OMEPATUBHOW MAMATW MOAYYUNU CAELYHWMA ABYMEPHbIA MACCMB A(m,n):" _
& vbCrLf
< Cnepywwmii  ABOWMHOM UMKA OTBEYaeT 3@ CYUTbIBAHME DNEMEHTOB C
Tabnuupl B MaccuB al(i, j): >

With DataGridViewl
.Columns("Umsa_cTonbua").Visible = True 'cM.Bblue
For i = 1 To .Rows.Count - 1 'lMony4aeT 4YMCAO CTPOK B KOJNEKLUUN.
For j =1 Ton
al(i, j) = CDbl(DataGridviewl.Item(j, i).Value) : str(j) = al(i, j)
MpoBepoyHaa_ana_matl.TextBoxl.Text = _
MpoBepoyHaa_pna_matl.TextBoxl.Text & " " &
al(i, j)
'TlokaxeM ynpoleHHbIN BbiBOL BBEAEHHOro ABYMEpPHOrO MaccuBa B
'"MHOFOCTpO4YHOe TekcToBoe nose [.TextBox1]
Next j
MpoBepoyHaa_ana_matl.TextBox1l.Text = _
MposepoyHaa_pna_matl.TextBoxl.Text & vbNewlLine
If RadioButtonl.Checked = True Then
DataGridViewl.Item(n + 1, i).Value = str.Max()
'rpe Max()-Bo3BpawaeT MakKCUMManbHOe 3HaveHue_
'copjepxaweecA B YHMBEpCaNibHOW MNOC/Aef0BaTeNbHOCTH.
.Columns("WUma_cTonbua").HeaderText = "max(cTpoku)"
'DataGridViewColumn.HeaderText - CBOWCTBO KOTOpOe BO3BpawaeT WM _
' 3aflaeT TeKCT AYenKM 3arosioBka crtonbua.
Else
DataGridviewl.Item(n + 1, i).Value = str.Min()
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'raoe Min()-Bo3BpauaeT MaKcKUMaJibHOe 3HayeHue
'copepxalleecas B YHUBEpPCaNbHOM MOC/ef0BATENIbHOCTHU.
.Columns ("Ums_cTonbua") .HeaderText = "min(cTpokmu)"
End If
Next i
End With
Exit Sub

999:MsgBox ("MONb30BATE/Ib!" & Chr(13) & "B ucxogHoi MaTpuue BBefeHbl HE _
yncnosble 3HavyeHusas" & Chr(13) & _
"MOBTOPWU BBOA YMCNOBbIX 3HAYEHWA B TABJIMLE", _
MsgBoxStyle.Exclamation, "OWWBKA WOEHTUOUKALMMA BBEJEHHBIX  OAHHBLIX™)
End Sub
#End Region
End Class

2.7 Jlianoroei BikHa po00TH i3 30BHiIIHIME paiiaamu

Jly’ke 4acTo mpu peatizailii TeXHIKO-€KOHOMIYHUX MOJEJICH JOBOAUTHLCS
3yCTpIYaTUCs 3 HEOOXITHICTIO OOpOOKH BEIIMKUX MACHUBIB JaHUX, K1 MOTPIOHO
30epiraTd Ha 30BHIIIHI HOCIT 3 HAaCTYIHUM BUKOpPUCTaHHSM. J[Ji1 LbOro Ham
HeoOX1JHO BUBUMTHU HacTymHI MoxkiauBocTi Visual Studio:

1. 3anuc gaHuX y 30BHILIHI (pailin 3 HACTYMHUM BUKOPUCTAHHSIM.

2. BuxopucranHs aiajoroBux BiIKOH 30€peXeHHS W BIAKPUTTS (aiJIiB.

Hianorose BikHO SaveFileDialog

&7 SaveFileDialog _ KJIac; 3aIIUTYE B KOPUCTYBAya MiClle pO3TalllyBaHHs
1 30epexxeHHs Qaitna (pucyHok 2.20).
WriteAllText — meTon, 110 3anKCy€e TEKCT y (ai.

CuHTaKCcHC 3amucy:

Public Sub WriteAllText(ByVal file As String, ByVal text As String, _
ByVal append As Boolean),

ne file — ¢aiin, y sxuit HeOOX1THO BUKOHATH 3aIIHC;

text — Texcr, sikuil HeoOX1HO 3anmucaTtu y (aiin;

append — cnenmdikarop: True mus momaBaHHs BMIcTy (aiina; False mis
niepe3anucy BMicTy Qaiina. (3HaueHHs 3a 3aMOBUyBaHHIM — False.)

Y skocti mapamerpa file wmokHa BuKOpHcTOBYBaTH iM's (aitia
nianorooro BikHa SaveFileDialog. Takum uymHOM, s 3alUCy TEKCTY B

30BHINIHIHN (haiisl, MO’)KHa BUKOPUCTOBYBATH HACTYMHY KOHCTPYKIIIIO:
My.Computer.Filesystem.Writealltext(SaveFileDialogl.Filename,[TekcT], False)
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JlemoHcTpaiitnuit npukian 4

3anucaty B 30BHIIIHIN (ait Tabnuio TadymoBaHHsS QyHKIT y = Sin(X)
Ha iHTepBani [-1,1] 3 goBiIbHO 0OpaHuM KpokoM. Y rpadidyHoMy iHTepdeic
nependaynTH JiajoroBe BIKHO BHUOOpY 1IMEHI W Touku 30epekeHHs (aiina
JTaHUX.

Peanizamis:

1) nonamo Ha ¢opmy enemeHT kepyBanHs SaveFileDialogl;

2) oJIaMOo Kepyrouy KHOIIKY 1 3aKpilMMO 3a HEIO HACTYITHUI KO/

Dim x As Double, war_tabynupoBaHue As Double = 0.5
If SaveFileDialogl.ShowDialog() = Windows.Forms.DialogResult.OK Then
npoBepka MUCTUHHOCTU 3amnoJIHEHUA AMANOroBoro okHa SaveFileDialog
My.Computer.FileSystem.WriteAllText(SaveFileDialogl.FileName, _
"TabynupoBaHue y=sin(x)", False)
Ha3BaHue Tabauubl (wanka Tabauupl)
For x = -1 To 1 Step war_TabynumpoBaHue ' UUKAUYECKUIA TMpouecc _
oT [-1] mo [1] ¢ warom [war_TabynnpoBaHue=0.5]
Dim y As Double = Math.Sin(x)
My .Computer.FileSystem.WriteAllText(SaveFileDialogl.FileName, vbNewLine _
& "Y(" & x & ")=" &y, True)
BbI3OB AMANIOrOBOr0 OKHa COXpaHeHua ¢aina M 3anucb _
3Ha4yeHWr TabynupoBaHuA  GyHKUUK

Next
End If ' 3akpbiTue 6noka IF

ITicns 3amycky nmporpamMuy Ta 3allOBHEHHS TOJISI iMeH1 (aiiia, oTpuMaHui
¢aiia BiIKpHEMO OyIb-IKUM TEKCTOBUM peIakTopoM (pucyHOK 2.21).

Hianorose BikHO OpenFileDialog

I._:| OpenfFileDialog
(pucyHOK 2.22).

— KJIac: 3alUTy€ KOPUCTYBaya Mpo BIAKPUTTS (ailia
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JlemoHcTpaliitHuil npukiaz 5

JonoBuuTn «JleMoHCTpaliiHuil npukiag 4» MOXIUBICTIO 3PYYHOTO
1HTEpPeiicy BIIKPUTTS 30€pPEKEHUX TaHUX.

Peanizamis:

1) nonamo Ha popmy enemenT kepyBanus OpenFileDialogl;

2) moaMoO Kepyrouy KHOMKY W 3aKpilMMO 3a HCH HACTYIHHU KOJ Ta
OJICPIKUMO pe3yabTaT (PUCYHOK 2.23).

If OpenFileDialogl.ShowDialog() = Windows.Forms.DialogResult.OK Then
MsgBox(My.Computer.FileSystem.ReadAllText(OpenFileDialogl.FileName), , _
"CoxpaHEéHHble AaHHble")
End If

r |
CoxpaHéHHbie A3HHbie @

Tabynupoeanue y=sin(x)
Y(-1)=-0,841470984807897
Y(-0,5)=-0,479425538604203
Y(0)=0
Y(0,5)=0,479425538604203
Y(1)=0,841470984807897

Pucynok 2.23 — 34uTyBaHHS TEKCTY 30€pEKEHUX JIaHUX, [0 3aIMCaH] paHiIe

Terep Mum MoXXeMo TmiepedTH Oe3locepelHbo JI0 peanmsaliiii Mojel
«Matpug-2».

3ayBaxeHHs. Mogaenb  «Matpuig-2»  BIJIPI3HAETbCS BT MOJIENI
«Matpuiig-1» TuM, 1110 MacuB JAaHUX y Mojen «Matpuiisi-1» 3amaBaB cam
KOpHCTYBad, a MacHuB JaHuX «Martpuisa-2» OynyeTbcs Oe3locepe/lHbo 3a
3a1aHUM TIPABUIIOM.

2.8 Peanizanis mogesi « MaTpuus-2»

YmoBa. TpacniopTHa KOMITaHist «Macro Transy, MPOBOSTYHN
PECTPYKTYpH3aIlll0 BUPOOHUIITBA, Ma€ Ha MeTi 30alaHCyBaTH BUPOOHUYMIT
IpoIiec 3a MOKa3HUKaMH (POHI0030POEHOCTI. 3 I1€F0 METOI0 OYyJIO TTOOYI0BaHO
€KOHOMETPUYHY MOJCHbh 3aJCKHOCTI TEMIIB 3pOCTaHHS OOCSTIB HaJaHHS
TPAHCIIOPTHHUX TOCYT BiJI MOKA3HUKIB TEMITIB 3pOCTaHHs KIJIBKOCTI poooumx (i)
Ta 00CITy OCHOBHHUX (POHIIB (j):
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sin(i+ j),
a(i, ))=<1+],i=j ,
cos(i-]), 1>

N

[ S

OdeBuIHO, IO IMABUIYBATH TEMITH 3POCTAaHHS 0OCSTIB HAaJaHUX MOCTYT
MOYKJIUBO 3aBJISIKW IIJBHUIICHHIO TEMITIB 3POCTaHHS KUIbKOCTI pobounx (i) i
00csary OoCHOBHHMX (OHIIB (]), MpUUOMY HEOOXiIHO 3a0e3redyBaTH OajaHc
3pOCTaHHS IMX TIOKa3HUKIB, IO 3a0€3Me4YuTh MaKCUMAJIbHO e(EeKTUBHE
BUKOPUCTaHHS poOOYOi CHJIIM Ta OCHOBHHUX 3ac00IB  BHUPOOHHUIITBA
(pucyHok 2.24).

TEMII 3pOCTaHHS KUIBKOCT1 poO0OYNX
(i) sbamaHcOBaHHWiA 3  TEMIIOM
3pOoCTaHHsl ~ 00CSITy  OCHOBHHX

ormis (j)

TEeMII 3pOCTaHHS o0csry
OCHOBHHX doHIIB )
MEePEeBUIIYE TEMIT 3POCTaHHS
KUTBKOCTI poOouux (i)

am4

e

ml amz am3

7 . .
- TEMII 3pOCTaHHA KUIBKOCT1 pO60‘II/IX

(i) mepeBuIIye TEMIT 3pOCTaHHS
00csry ocHOBHUX (HOHIIB (])

TEETA

Pucynok 2.24 — Mopens 30ajlaHCyBaHHS MOKa3HUKIB BUPOOHHUIITBA

3rilH0 3 TMOOY/J0BaHOIK EKOHOMETPUYHOK MOACIUII0, OOYHCIUTH
MaTpHIIIO MTOKa3HUKIB TEMITIB 3pOCTaHHS OOCSTIB HaJIaHHS TTOCTYT.

Jlns mojaneiinoi 0OpoOKHM OTpUMAaHUX JaHWX B aHAIITUYHOMY BIJIJILII
BUKOPUCTOBYIOTHCSl ~ PI3HOMAHITHI ~ MPOTrpaMHl  IHCTPYMEHTH  MHiATPUMKHU
HNPUKHATTS pimeHs (pucyHok 2.25). Tomy 3 MeToro 3a0e3rneueHHs] MOKIMBOCTI
BBEJCHHS BUXIJHUX JIaHUX Yy III TpPOTpaMHI KOMIUIEKCH HEOOX1gHO
OpraHi3yBaTu 30€pEeXEHHS OTPMMAHOTO MACHBY pO3PAaXYHKOBUX JIaHUX Y
30BHIIIHIA (aitn (pucyHok 2.26-2.27). Biok-cxeMy airopurmy IOJaHO Ha
PUCYHKY 2.28.
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/ DataGridView

o Jo [0 o o 07 Jo Jo o

0,841 |2 0,909 /0,141 |-0,757|-0,959 |-0,279 0,657 0,989 |0,412
0,909 10,141 |4 -0,279 10,989 |-0,544{-0,537]0,991 [-0,288|-0,751
0,141 |-0,757{-0,959 |6 -0,537 10,65 |-0,751|0,837 |-0,906 0,956
-0,7571-0,959(-0,279 | 0,657 |8 0,913 |-0,906(0,271 |0,551 |-0,992
-0,959 1-0,279(0,657 0,989 (0,412 |10 -0,988 |-0.428 10,745 |0.851
-0,279 10,657 0,989 0,412 |-0,544 |-1 12 -0,917 |-0,768 |-0,559
0,657 10989 0,412 |-0,544 |-1 -0,537 1042 |14 -0,522 /0,167
0,989 10,412 |-0,544 |-1 -0,537/042 10,991 |0,65 |16 0,254
0,412 |-0,544 |-1 -0,537/0,42 10,991 0,65 |-0,288(-0,961 |18

Pucynok 2.26 — OuikyBaHi pe3yJibTaTy NOOY0BU MaTPHIIl 3a 3aJlaHUM
MPaBUIIOM

*

n
#l+ [+ [+
# 4+ [+ [+ [+
s+ |+ [+ [+ [+
sl [+ [+ [+ ][+]+
#l+ [+ [+ [+][+]|+][+

w4 [+ [+ |+ [+ +][+]|+
b |+ [+ |+ [+ |+ ]+ |+ ]+

Pucynok 2.27 — OdikyBaHi pe3ybTaTu TECTyBaHHS MOJIENI
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Byson

CClaSS Marpurist_2 )b

Pyunwii
BBIJI

BuyTpimrHs

mam’sITh

a(n,m)

VYmMoBa

False

Peanizaris
SaveFileDialog

v

Peanizamis
OpenFileDialog

BuyTtpimHii
UKL

ffffff

C End Class )

N

Y pydHOMY peKUMi BBOIUMO
KIJTBKICTD PSZIKIB — «1N»

Ta KUIBKICTH CTOBIILIB — «M)»
IUTAaHYEMOT MaTpHI

[nentudikyemo (pe3epByemo)
JIBOMIpHHUI MacUB
po3Mipom NXm

[lepeBipka 3aroBHEHb

-l (peasizariiif) aiamoroBux
BIKOH 30€peXKeHHs Ta
BIAKPUTTS (pailiry

30epexeHi

[Tporasgaemo
(mepeBipsieMO)
30epexeHi
nani

A, )

DopMyIIOEMO 30BHIIITHIM
(o psiAKaM) Ta BHYTPILIHIH
(o cToBMIIsAM)

a(i,j) = sin(i+})

ITUKJTIYHI TPOLIECH

[lepeBipka mpaBIUBOCTI
YMOB MOOYZI0BH MaTPHITh

VY BKIJIQJICHOMY LIUKIIIYHOMY
- - |} mpomeci (mo psakam Ta
CTOBIILISIM ) TIPUCBOKOEMO
YeproBe 3HAYCHHs CIIEMEHTY
MmacuBa a(l,]) BUXomsuu

3 YMOBH 3a/1a4i

~ N

Pucynok 2.28 — brok-cxema moneni «Matpuris-2»
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e e SR VY BKJIQAEHOMY IUKIIYHOMY
i ITpouec nporieci (TI0 psAKaM Ta
I CTOBIIIISIM ) IPHCBOKOEMO

cy s —— YeproBe 3HAYCHHS CIIEMEHTY
a(l,j) =11 a(';]) - macuBa a(i,j) BUXOaI4H 3
COS(i ]) YMOBH 3a1a4i

Hucrneit

a(l,j) 3 BUKOPUCTAHHSM €JIEMEHTY
DataGridView orpumanmuii
MacuB BUBOJMMO Ha (opmy

9

Hociit 3anucyemMo MpOoYUTaHUM
(MarHiTHUH enemeHT A(i,]) y 30BHimIHI#
auck, | ot ----fl aiin 3 imenem, 1o 3a1aHE B
Gnem- a(| ;J) j:liaJ'IOF-OBOI\-/ly BiKHi
nam'siTb) SaveFileDialog

N—

Pucynok 2.28 — Apkym 2

JlictuHr nporpamu Mojeni «MaTtpurisi-2»

Imports System.Math
Public Class MaTtpuua 2
Dim m As Integer, n As Integer
#Region "Mony4eHune M™aTpuubl MO 3agaHHoOMy npasuay"
Private Sub Button2_Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles Button2.Click
" My.Computer.FileSystem.WriteAllText("C:\Test.txt", "", False)
'"Ucnonb3yn ecnum npocto 6e3 SaveFileDialogl
m = InputBox("BBegute KO/NMYECTBO CTOABLOB MaTpuubl™, _
"PA3MEPHOCTb TMJIAHUPYEMON TABAUUbI", 14)
n = InputBox("BBeauTe KOAMYECTBO CTPOK MaTpuubl™, _
"PA3MEPHOCTb TMJIAHUPYEMOW TABAUUbI", 20)
Dim a(n, m) As Double
If SaveFileDialogl.ShowDialog() = Windows.Forms.DialogResult.OK Then
My.Computer.FileSystem.WriteAllText(SaveFileDialogl.FileName, _
vbCrLf, False)
With DataGridViewl
.ColumnCount = m '<Ru.Count-Tpad¢>Bo3BpawaeT unu 3agaet
"yncno crtonbLOB,
'oTobpaxaembix B obbekTe DataGridView.
.RowCount = n '<Ru.Count-Tpa¢p>Bo3BpawaeT nanm 3agaet
'4yncno cTpok,
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'oTobpaxaembix B 0b6bekTe DataGridView.
.GridColor = Color.Red 'Bo3BpawaeT wau 3ajaeT UBET JIMHUA CeTKMU,
"paspensawwmnx Aadveikn obbekTa DataGridView.
.BackgroundColor = Color.White
'Bo3BpallaeT uaM 3apaeT uBeT ¢oHa AnAa obbekTa DataGridView.
.ForeColor = Color.Blue '3Haem
.Font = New System.Drawing.Font("Times New Roman", 16) '3Haem
For i = @ To n - 1 'Hymepauua nwboro mMmaccuBa HayuHaeTca c 0
For j =0 Tom-1
If i > j Then 'DataGridView.Item - cBoiCTBO, KOTOpoOe
'NpenocTaBAsieT UHAEKCATOP AN NONYYEeHUs WM
'33a4aHMA AYENKn, pacnoNOXeHHOW Ha nepeceyeHUn YKas3aHHbIX
'ctonbua u cTpokun (HE HAOBOPOT)
Item(j, i).value = Round(Sin(i + j), 3)
a(i, j) = Round(Sin(i + j), 5)
' MsgBox(.CurrentCell.Value)
ElseIf i = j Then
Item(j, i).value = Round(i + j, 3)
a(i, j) = Round(i + j, 5)
Else
.Item(j, i).Value = Round(Sin(i * j), 3) : a(i, j) = _
Round(Sin(i * j), 5)
End If

My .Computer.FileSystem.WriteAllText(SaveFileDialogl.FileName, _
CStr(a(i, j)) & vbTab, True)
Next
My .Computer.FileSystem.WriteAllText(SaveFileDialogl.FileName, _
vbCrLf, True)

Next
End With
End If
End Sub

#End Region
#Region "Konua npegbiaywero kopa-///BCTABb 3HAYEHWA CBOEITO JINCTA 3AOAHUA///"
Private Sub Buttonl_ Click(ByVal sender As System.Object, _

ByVal e As System.EventArgs) Handles Buttonl.Click
'My.Computer.FileSystem.WriteAllText("C:\Test.txt", "", False)
'"Ucnonb3yit, ecan npocto 6e3 SaveFileDialogl
m = InputBox("BBegute Ko/M4eCcTBO CTONOLOB MaTpuubl", , 10)

n = InputBox("BBeaute KOAMYECTBO CTpokK MaTpuupl", , 10)
Dim a(n, m)
If SaveFileDialogl.ShowDialog() = Windows.Forms.DialogResult.OK Then
My.Computer.FileSystem.WriteAllText(SaveFileDialogl.FileName, _
vbCrLf, False)
With DataGridViewl
.ColumnCount = m '<Ru.Count-lpad>Bo3BpawaeT unu 3agaeT
'yncno crtonbuos, oTobpaxaembix B obbekTe DataGridView.
.RowCount = n '<Ru.Count-Tpadp>Bo3BpawaeT nnm 3agaet
'yncno cTpok, oTobpaxaembix B obbekTe DataGridView.
.GridColor = Color.Red 'Bo3BpawaeT wau 3agaeT UBET JIMHUA CeTKMU,
' pasgensawwmx A4enkn obbekTa DataGridView.
.BackgroundColor = Color.White 'Bo3BpawaeT unuM 3apaeT useT ¢oHa
'nna obbvekTa DataGridView.
.ForeColor = Color.Blue '3Haem
.Font = New System.Drawing.Font("Times New Roman", 16) '3Haem
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For i = @ To n - 1 'Hymepauua nwboro mMaccuMBa HaduHaeTcA C O
For j =0 Tom-1

If i > j Then 'DataGridView.Item - cBoicTBO, KOTOpoe
'npefocTaBnAeT MHAEKCATOp ANA MOJNyYeHUA Uau _
'3aflaHnA A4Yenku, PacrnosIOKEHHON Ha nepeceyeHuu
'yKasaHHbIX cTonbua um ctpoku (HE HAOBOPOT)
JItem(j, i).value = "-" : a(i, j) = "- "
' MsgBox(.CurrentCell.Value)

ElseIf i = j Then

JItem(j, i).value = "*" : a(i, j) = "* "
Else

Item(j, i).value = "+" : a(i, j) = "+ "
End If

My.Computer.FileSystem.WriteAllText(SaveFileDialogl.FileName, _
CStr(a(i, j)) & vbTab, True)
Next

My.Computer.FileSystem.WriteAllText(SaveFileDialogl.FileName, vbCrLf, True)
Next
Dim fileReader As String
fileReader = My.Computer.FileSystem.ReadAllText(SaveFileDialogl.FileName)
'FileSystemProxy.ReadAllText - meTond, KOTOpLIA BO3BpalWaeT COAEPXMMOE
' TekcToBoro dainna kak String.
MsgBox(fileReader)
End With
End If
End Sub
#End Region
#Region "[laHHble 3neMeHTbl CTaHAapTHble [AnA AW6Oro AManoroBoro OKHa _
SaveFileDialog u DataGridView(npocTo ckonupyi)"
Private Sub Forml_Paint(ByVal sender As Object, _
ByVal e As System.Windows.Forms.PaintEventArgs) Handles Me.Paint
With SaveFileDialogl
' NobaBbTe pacwupeHue MO YMONYAHUW, eC/u NoSb30BaTesb 3a6b1
'[06aBUTb pacwupeHue.
'Mo ymonyaHuw: True.
.AddExtension = True
'"EcAn nonb3oBaTeNlb He yKas3biBaeT pacWuUpeHue U ecau
'cBoricTBOo AddExtension umeeT
'3HadeHne True, uCMNoNb3yhWTe 3TO pacuupeHue. o yMONYaHUW:
.DefaultExt = "txt"
'.DefaultExt = "x1ls"
'Mo ymon4daHuw: ""
.Filter = _
"Text files (*.txt)|*.txt|All files|*.*|Excel files (*.x1s)|*.x1s"
End With

With OpenFileDialogl
'Kak B VB6, ucnonb3ynTe Habop nap ¢ounbTpos,
'pa3feneHHbix 3Hakom "|". Kaxpgas
'napa BKJ/WYaeT creuudukauui onucaHue |dann.

"Ucnonb3ynTe "|" mexay napamu. He ykasbiBaWTe "|" B KoOHUe.

.Filter = _

"Text files (*.txt)|*.txt|All files|*.*|Excel files (*.x1s)|*.x1ls"
End With
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With DataGridViewl
.RowHeadersVisible = False 'Bo3BpawaeT uauM 3agaeT 3Ha4yeHwue,
'yKa3biBawwee, oTobpaxaeTca nu cTonben, copepxXawuin 3aronoBKM CTPOK.
.ColumnHeadersVisible = False 'Bo3BpawaeT wau 3agaeT 3HayeHue,
'yKa3biBawwee, oTob6paxaeTcAa /JM CTpoKa 3arosoBKOB CTON6LUOB.
'lanee Macwtabupyem CTpokum u cTonbubl DataGridViewl nopg
'MaKCUManbHLIN  pa3mep:
.AutoSizeRowsMode = DataGridViewAutoSizeRowsMode.AllCells
'Bo3BpaWlaeT uAM 33ahaeT 3HavyeHue, yKasbiBawlwee, Kak onpepenseTcsa
'BblICOTa@ CTPOKM.
.AutoSizeColumnsMode = DataGridViewAutoSizeColumnsMode.AllCells
'Bo3BpawaeT uaM 3a4aeT 3HadeHue, yKas3bliBawllee, Kak onpenendeTcs
'wMpuHa cTonbua.
End With
End Sub
#End Region

#Region "KHonka oTBevawwas 3a OTKPbITUE TEKCTOBOro ¢aina 3anumcaHHOro paHee"
Private Sub Button3_Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles Button3.Click
If OpenFileDialogl.ShowDialog() = Windows.Forms.DialogResult.OK Then
'"My.Computer.FileSystem.WriteAllText(SaveFileDialogl.FileName,
"CStr(a(i, j)) & vbTab, True)

MsgBox (My.Computer.FileSystem.ReadAllText (OpenFileDialogl.FileName))
End If
End Sub
#End Region
End Class
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3ITPOLEAYPU Y VB

[Ipoienypa € Omokom omepaTopiB, 10 OO'€qHAHI OIEpPaTOPOM
oronomenHs (Function, Sub) 1 BianosigHoro oronomenns End. Yci iHCTpyKITii,
10 BUKOHYIOTHCSI, TIOBUHHI TIepe0yBaTH B MEKax JIESKOI MPOIIEeTypH.

3.1 BUKJMK npoueypu Ta NOBEePHEHHS 3 Hel

[Iponieaypa BUKIMKAETbCS 3 OYIb-IKOI YacCTUHU IPOrPAMHOrO KOIY.
[longibHa omepamis BimoMa SK BHKIMK npoueaypu. Iliciga 3aBepiieHHs
NpOLEAYPA BOHA IIOBEpPTA€E KEPYBAaHHS KOy, IO BHUKJIHKAB 11, SKHUU
HA3UBAETHCS BUKJIMKAIOUYUM KOJOM. BukiMkarouuil Ko — 1€ 1HCTPYKIis abo
BHpAa3 y CKJIaJl IHCTPYKIIi, SKUM BU3HAYa€ NPOLIEAYypY 3a IMEHEM Ta Nepenae it
KEpyBaHHSI.

[Ipolenypa mnoBepTae KepyBaHHS BHUKJIMKAIOUOMY KOOy  HICHS
3aBepiieHHs: poOoTu. KepyBaHHS TOTIM MEpPENaEThCsl BUKIMKAIOUOMY KO,
CHIAYIOUH 32 TOUYKOIO BUKIIMKY MPOLIEAYPH.

KepyBaHHsi HerailHO BEpPTAETbCS BUKJIMKAIOUOMY KOJYy OIEpaTopoM
Return. [HCcTpyKIIii, 1110 CIAYIOTH 32 IHCTPYKII€I0 Return, He BUKOHYIOTHCSI.

KepyBaHHsi HerailHO BepTA€TbCS BUKIUKAIOUOMY KOAY ONEPaTOPOM
Exit Sub a6o Exit Function. fkmio npoueaypa He Mae oneparopi Return, Exit,
BOHa 3aBepiryeTbesi oneparopom End Sub, End Function, mio BumimBaioTh 3a
OCTaHHIM OMEPaTOPOM T1JIa MPOLETYPH.

3.2 IlapameTtpu ii aprymenTu. Tunu npoueayp

VY OiapIocTi BUMAAKIB MpOLEAypl HEOOXITHO MpalroBaTH 3 PI3HUMU
JaHUMH TIPpU KOXKHOMY i1 BHKJIMKY. MOKHa TmepemaTH Il BiIOMOCTI B
IpOIEAYPY SIK YacTUHY BUKIMKY mporenypu. IIporneaypa Bu3Hauae Hylb abo
OlbIIIe MapaMeTpiB, KOKHUN 3 SKUX MPEJACTaBJISI€ 3HAYEHHSI, 10 OYIKYETHCS
Hel s npuitmManHa. KokHOMYy mapaMmeTrpy y BH3HAY€HHI NPOLEIypH
BIJINIOB1JIa€ apTYMEHT Y BUKJIUKY MPOIETYPH.

ByRef ykasye Takuii crioci0 repenadi apryMeHTy, IpH SKOMY BHKJIMKaHA
npoleaypa MOXE€ 3MIHUTH 3HAYEHHS 3MIHHOI, 110 MICTUTHCS B apryMEHTI
BUKJIMKAIOUOT0 KOJTY.

ByVal ykasye Takuii crioci0 nepemadi apryMeHTy, IMPH SKOMY BHKJIMKaHA
nporeaypa He MOXKE€ 3MIHMTH 3HAUEHHS 3MIHHOI, III0 MICTUTBCS B apryMEHTI
BUKJIMKAIOUOT0 KOJTY.

VY Hamiit po6oTi MU TO3HAHOMHUMOCS 3 HACTYITHUMHU THIIAMU TPOIETYD:
1) mpouenypa tuny Sub BUKOHYye Jii, ajle HE IMOBEPTAE 3HAUCHHS Y
BUKJIMKAIOYUM KOJI;

Al ABH3 «JoHHTY»



50

2) nporeaypa Ty Function moBeprae 3HA4YCHHS y BUKJIMKAIOUU KO,
TaK0 MOXKE€ BUKOHYBATH 1HIII i1 TIEpe]l TOBEPHEHHSIM.

3.3 Ilpouenypu it CTpyKTYypOBaHMii KO/

[Iponieaypu 3acTOCOBYIOTHCA ISl BAKOHAHHS MOBTOPIOBAHMX 3aj1ay a0o0
3a/1ad, skl MOTPiOHO BUKOHYBATH B PI3HUX KOMIIOHEHTAX KOy, HAIPUKIAI, JUIs
4acTO BUKOPUCTOBYBAHUX PO3PAaXyHKOBUX OTEpaIliil.

Km0 po3AUTMTA BENWKI MPOIEAypd Ha JeKUIbKa MEHIINX, He
NOPYUIYIOUYM TPU LbOMY 3arajbHOl CTPYKTYpU QJITOPUTMY, MPOTPAMHUNA KOA
Oyne 3pyuHiiie yutatu. [Iporeaypu MOKHa BUKJIMKATH 3 PI3HUX YACTUH KOY,
TOMY 1X MOXHA BUKOPHUCTOBYBATH B SIKOCTI €JIEMEHTAPHUX CTPYKTYPHUX OJIOKIB
IIpU CTBOPEHHI J10/1aTKa.

CrpykTypyBaHHsI KOAY 3a JOIOMOIOI TMPOLEAYp HAJae HACTYIHI
MO>KJIMBOCTI:

1) nmpotieypu J03BOJISIOTH PO3OUTH MPOrpaMy Ha OKPEMi JIOTIYHI OJIOKH.
HanarokyBaTu Taki okpemi OJIOKH JIETIe, YUM YCIO IPOrpamy HUIKOM;

2) IpoLeypH, 0 PO3pOOJICH] IJIs OAHIET MpOrpaMu, MOKHA B TOMY XK
BUrJIsAl (200 micisi BHECEHHS HE3HAUYHMX 3MIH) BHUKOPHCTOBYBATH B IHILIN
nporpami. Lle qonmomarae yHUKHYTH 1yOJIFOBaHHS KOMY.

3.4 CTBOpeHHS NMpoueaypu

[Tponieaypa MICTUTBCS MK MOYATKOBUM OIEPaTOpOM orosiomeHHs (Sub
a6o Function) 1 kinneBum omneparopom orojomeHHs (End Sub abo End
Function). ¥YBech Kkoa mpoueaypd MICTUTBCA MK MMM OIEpaTopamu.
[Iporienypa HE MOXKE MICTUTH 1HITY MPOIEAYPY, TOMY ii OnepaTopu Moyarky i
KiHIIA TOBUHHI OyTH 1032 Oy/ab-SKMMHU IHIIUMH MpoleaypaMu. SIKIo iCHye
KOJ, III0 BUKOHYE Ty camy 3a/ladyy B PI3HUX MICISIX, MOXKHa OGOPMHUTH 1[I0
3a/1a4uy SIK MPOLEAYPY, @ MOTIM BUKJIMKATH ii 3 pI3HUX MICIb KOJY.

CtBOpEHHS NMPOLEAYPH, IO HE MTOBEPTaE 3HaUEHHS (ITpoiieaypa Ty Sub)

IIportemypa Sub — 116 TOCHIAOBHICTH ONEPATOPiB, SIKI MICTATHCS MIXK
oneparopamu Sub 1 End Sub. Ilpomneaypa Sub Bukonye HeoOxigHi mii Ta
MOBEPTAE KOHTPOJIb KOJY BUKJIHMKY, aj€ BOHA HE MOBEPTA€ 3HAYEHHS B KOJ
BUKIJIHKY.

J71st CTBOpEHHS TaKO1 MpoLielypy HEOOX1AHO BUKOHATH HACTYIHI Mii:

1) yBecTH KJIHO4YOBE CIIOBO Sub 3 iMeHeM MpoleaypH, ¥ MOTIM CIHCOK
napameTpiB y KPYIJIUX TyKKax;

2) IOMICTUTH ONEpaTOPH KOy MPOLEAYpH MK omeparopoM Sub i
End Sub.
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Hikdye HaBeleHO NPHKIAA KOMIB BUKIMKY MpOUEAypH THITY Sub
(pucynok 3.1):

=IPublic Class Forml

= Sub fA_ocHoBHaa_nporpamma_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) _
Handles A_ocHoBHas_nporpamma.Click

@ Call A_noanporpamma_SUB()

:

]

I

I

|}

|}

]

I

@ MsgBox("Cei4ac Bb HaxoauTecb B OCHOBHOW nporpamme", _

: vbExclamation, "Toyka Bosspata u3 npoueayps”)
I

End Sub

éhq Class

Module Modulel

----------- > @Ssub A _nognporpamma_SUB()

MsgBox("Ceii4ac Bbl HaxoguTecs B Tene nognporpammsl™, _
vbInformation, "To4ka Bxoga B npoueaypy")

End Sub

___________ ..._'
End Module

Pucynok 3.1 — Cxema BUKJIMKY MpOLEIypHu TUITY Sub

Ilix yac 3amucy JICTUHTY MPOLEAYpH HEOOXiAHO J0JaTH B IMPOEKT
IPOrpaMHUN MOAYJb (PUCYHOK 3.2):

-l B R=2|9-0-&

[06aBuTb HOBLIV NIEMEHT...

CyuwecTBYIOWUIA SNEMEHT...

[obasutb hopmy Windows...

[06aBnTb NONb30BATENbCKUIA INEMEHT YrpaBneHus. ..
[106aBUTb KOMNOHEHT...

[obasuTb Moaynb...

&&&@utt

Jobaeutb Knacc...

Pucynok 3.2 — JlonaBanus moayist (Module) y nmpoekt

[licna 3amycky mOporpaMu MU MOKEMO BIJICTEKUTH TOYKY BXOJy U
BUXOJY 3 MPOIEIYPH 32 HACTYITHUMHM JiaJIOTOBUMH BikHamu (pHCYHOK 3.3 Ta
3.4):
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x|

0 Ceifyac Bbl HaxoawTech B Tene NognporpaMMbl
4

Pucynok 3.3 — BUkiuk 11aoroBoro BikHa 3 TU1a IPOLEAYPH

x|

! Ceiiuac Bbl HaxXOAWMTECH B OCHOBHOM nporpamme

Pucynok 3.4 — BUkiuk J11aJ0roBOro BikHa 3 OCHOBHOI ITporpamMu
CTBOpEHHS MPOIIeaypH, IO MTOBEPTAE 3HAUYCHHS (Tporeaypa tuiry Function)

[Iponeaypa Function — 11e mOCI1IOBHICTh ONEPATOPIB, K1 MICTATHCS M1k
oneparopamu Function 1 End Function. [Iponienypa Function Bukonye 3agauy
Ta MOBEPTAE KEPYBaHHS KOy, 1110 BUKJIMKAB ii. Pa3oM 13 kepyBaHHSIM KOy, 1110
BUKJIMKAB (DYHKIIi10, TOBEPTAETHCS 3HAUCHHS.

JI71s1 CTBOpPEHHS TaKoi MpoIelypyu He0OX1THO BUKOHATH HACTYIIHI JIli:

1) micng kmogoBoro cioBa Function BkazaTu iM'st MpONEAYPH, IOTIM
CIIMCOK MapaMeTpiB y KPYTIUX TyKKax, a MOTIM orepaTop As, 110 3aJla€ TUI
JAHUX 3HAYEHHS, 110 MIOBEPTAETHCH;

2) IOMICTHTH OIIEpaTopy KOAYy Ipoueaypu (TiO IPOLEaypH) Mix
oneparopom Function 1 End Function.

Oneparop Return BUKOpPUCTOBYETHCS MJii TOBEPHEHHS 3HAYECHHS B
ITOBEPTAOYMUH KOJI.

Hwxue HaBeneHO NMpHUKIaa KOJIB BHKIMKY Ipoueaypu Tumy Function,
sKa MPOPaxoBy€e 3HAYCHHS IUIOMIMHH KoJja 13 3aJaHuM paaiycoM (pucyHOK 3.5
Ta 3.6):
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Public Class Forml

Sub fi_ocHosHas_nporpammal_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles f_ocHoBHaa_nporpammal.Click

Dim paguyc = 2
MsgBox("Mnowaas Kpyra ¢ 3apaHHem paauycom = " &(Mnowaps kpyra(paguyc)f _
vbQuestion, "BuisbiBaem dyHkumw ¢ umeHem (Maowagb kpyra)")

End Sub

End Class

Module Module2 e

s

Function(EZEEEf:ﬁ:gZif(ByVal paAnyc),As Single

Return Math.PI * paauyc ~ 2 'Return-Bo3sBpawaeT ynpasBneHue kKoagy,
' Bbi3BasweMy npoueaypy Function

End Function

End Module

Pucynok 3.5 — JIiCTUHT OCHOBHOI ITporpamu Ta npoueaypu-QyHkiii

9/' [Mnowags Kpyra C 3agaHHbiM pagwycom = 12,56637

Pucynok 3.6 — Jlianorose BIKHO OCHOBHO1 ITPOrpamMu 3 po3paxOBaHUMU JaHUMU
ol kojna B pouenypi (Ilnoma kona) moayns (Module2)

3.5 Peanizanist moaeJi «IIpouexypa — Sub»

YMmoBa. PeanmidyBaTu mnporpamMHUil  1ogaTok  (pUCYHOK 3.8), 110
BUKOPUCTOBYETHCA JUISI JOCHIJDKEHHS TpU(PAKTOPHOI BUPOOHUYOI (HyHKIIIT
MepeXi aBTOCEPBICIB, SIKa MA€ BUTJISI;

U=f(XY,2),

ne U-—Ttemnu 3pocrtaHHs oOCSITy HaJaHMX TMOCAYr TMPHU JaHHUX
TEXHOJIOTTYHUX (paKTopax;

X, Y, Z—dyHkuii TeMIiB 3pOCTaHHS BUTpPAT KamiTaly, Mpami u
MatepiaiB, SKi MalOTh BUTJISL;
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X = K(t)
Y =L(t)
Z =M ()

ne t—mokasHMK (akTopa dYacy, BIJ€MHI 3HAYCHHS ITOKa3HHUKA
BIJIMTOBIIAfOTH TIEPi0/IaM Yacy, M0 MePeayroTh 0a30BOMY.

Kpim Toro, Bumesragani ¢GyHKIlIi MICTATh TEXHOJOTIYHI KOEPIIIEHTH: &,
b, C, M, 3HaYCHHS SKUX BHU3HAYAETHLCS HA OCHOBI CTAaTHCTUYHOI iH(opMaIlli Ta
BI/IMOBIJTHUX €KOHOMETPUUYHUX MOJICIICH.

ITix yac peanizarii MoJiesl AOLIBHO MTPOBECTH Bi3yasi3allilo pe3yJbTaTiB
po3paxyHkKiB (pucyHOK 3.7), moOyayBaBiiu Tpadiku GYyHKIINA, HAIpPUKIAI,
BukopucroBytoun Microsoft Excel (pexomenpamii no mnoOynoBu rpadikis
¢byHkui nuBithest y [9, c. 6, 16]). Kpim Toro, pekoMeHIyeTbcs 3aCTOCYBaTU
IHCTpYMEHTH MPOTHO3YBaHHS, siKi nocTynHl B Microsoft Excel (pekomennarii
70 BUKOPUCTaHHS 1HCTPYMEHTIB MPOTHO3YBaHHS JUBITHCS Y [9, ¢. 47]). Takum
YUHOM, OYB 3pOOJIEHHI MPOrHO3 TEMIIIB 3POCTaHHSI OOCITY HAJAHUX IMOCITYT
mepexi aBtocepiciB (U) Ha 2 kpokm Bmepen, mo 11 mepiomy BKIHOYHO

(pucyHok 3.7).

X y z u
-0,412-0,657| -6,963
0,989 | 0,412 | 0,657 | 6,963

0,193 | 2,055 | 1,935 |-24,328
2,460 | 1,181 | -2,850
1,424 12,113 | 0,992 | -9,883
2,451 | 1,567 | 2,365 | 10,166

NP
O
(o]
oo
O

RN EINEE
©o~N|o|w|

N

w

a

a

y=0,1362x3-1,0642x2 + 0,035x - 2,9588
R2=0,4073 /

c N < X
9]
(e}

N < X
Q\

c
~N

= = [loNInHoMManbHas (u)

Pucynoxk 3.7 — Bigyanizaist po3paxyHkiB mojeni «IIpouenypa — Suby

«Komm’'loTepHa TexHika Ta nporpamyBaHHS»



55

st MOAAJIBIIOT 00poOKu OTPUMaHUX JAHUX, MOXYTb
BUKOPUCTOBYBATHUCS  PI3HOMAHITHI MPOrpaMHl  THCTPYMEHTH  MiATPUMKH
OPUMHATTS pilieHb. TomMy 3 MeTor 3a0e3ledeHHS] MOXKJIMBOCTI BBEICHHS
BUXIJHMX JaHUX Yy 1[I MpOrpaMHi KOMIUJIEKCH HEOOXIJTHO OpraHizyBaTu
30epeKEeHHS]  OTPUMAHOI TaOMUYHOI CTPYKTypHu B  3OBHIIIHIA  (ain
(pucynok 3.8-3.9).

s po3paxynky X, Y, Z HEoOX1AHO mependadyuTy MiANporpamy, siKy €
MOXIIMBICTb Yy TMOAAQJIBIIOMY 1HKAlCyJIIOBaTH y BUIJISAL  O10710TeKH
CTaHJAPTHUX MOMYJCH Ta BHKOPUCTOBYBAaTH B SKOCTI aHAJIITUYHOTO
THCTPYMEHTY.

biok-cxemy anroputMmy nogano Ha pucynkax 3.10 ta 3.11.

FHQ Mcnonezosanve nognporpamm Tuna SUB. — _———D_ E
| Yewnobue 3adai :
Sanmcams 8 goadia madipy IHAAEHAL Py L. —— Lapelt
Daa Bwrucacnua XY, Z ~ppedycmompems nod npopaaiy.
| U=ax+by+cz ~_
x = Sin(mt) - Lalt tn= — k=
. tk= 10 —
y =Sin((m+Dt)-Lajt| . - TextBoxt
z = Sin((m — 1)t) - Lalt| a= 12428  ——
~1<t<10,At=2 giid
o = 0.4 —
a=12482,b=-131, m= 8 —
c=01,m=28.
PictureBox1 /

Pucynok 3.8 — I'padiunumii inTepdeiic kopuctyaua moaeni «IIpouenypa —
Sub»
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YmoBa
CCIaSS [Mimnporpama -SUB}

Peanizamist
SaveFileDialog

tn,tk,th,a,b,c,m
nomer=0

t=tn,tk |tn

IIpoiec

nomer = nomer +1

Tunoswuit mpoiiec

[Tigmporpama
(m,t,x,y,z)

u=a-xt+b-ytcz

________

Peanizariis
OpenFileDialog
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End Class
N

D

[TepeBipka 3aroBHEHb
(peamizariii)
JI1aJIOrOBHUX BIKOH
30epeKCHHS Ta
BIIKPUTTS (paiiiiiB

[nenTndikyemo
(IpUCBOIOEMO) TOYATKOBE
3HaYeHHS — N, KIHIEBE
3HaueHHs - tk, kpok - th,
napameTp a,b,c,m, Homep
iteparii - nomer

q

30eperkeHi JaHi

BinkpuBaemo
daiin 3i
30epeKEHUMHU
JaHUMHU

nomer, t, X,
Y, Z, U

Peamizyemo
LUAKJITTYHUN
porIec, o
3aJlaHui
kpokom th

Haporiyemo «Ti4nibHAK
NOMEr Ha OJUMHULIIO

BuknrkaeMo miamnporpamy Ta nepeiaemMo 10 Hei
apryment M, t (By Val) 3 ocHoBHOI iporpamu. [l
ApryMeHTIB X, Y, Z 00MpaeMo Takui Crocib mepeaadi, mpu
SIKOMY BUKJIMKaHa Impoueaypa Moxe 3MIHUTH 3HAYECHHS
3MIHHO{, IIJ0 MiCTUTBCS B @pTYMEHTI BUKIMKAIOUOT0 KOJY.

(By Ref)

3Ha0uM 3HaUeHHA X, Y, Z, 004HClIeH] B MiAIporpami, B
OCHOBHI# TIporpami 0GUHCITIOEMO 3HaYeHHST U=U(X,Y,Z)

3 BukopucTanusaM enementa DataGridView, BuBogumo Ha
(hopmy IIyKaHi 3HAUYEHHS y BUTIISAL CITKH TaHUX

Hociit (MaraiTHuit

Jlucruieit /_\ nuckK, Queni-nam’Th
v 30epiraemo nrykaHi 3Ha4€HHS B+
nomer, t, X, . Gy
nomer. bF--—---------- 30BHIMIHBOMY (haiimi. 3 iMeHeM,
y, Z, U t, X,y o BusHaueHe B SaveFileDialog
Z, U

N—

Pucynok 3.10 — briok-cxema ocHOBHO1 miporpamu mojaem «IIporemypa — Suby
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( Sub mignporpama )

V

. IlepeBu3HayaeMo 3HAUYECHHS X,
x = sin(m-t)-In(t)

_ Y, Z y miamnporpami ta
y=sin((m+1) ‘t)n(t) | ________
Hporee z =sin((m-1) -t)In(t) rnepegaEMo B OCHOBHY

porpamy

V

( End Class )

Pucynok 3.11 — brok-cxema mignporpamu mojedi «IIporemxypa — Suby

Jlictunr nporpamu mozeni «IIporeaypa — Suby»

1. JTicTUHT OCHOBHOTO MOAYJIsI

Imports System.Math
Public Class Mognporpavma SUB
'CTaHpapTHoe onucaHue [Dim] Bcex ucnonb3yembix 3/EMEHTOB B MocJsefyilemM Koge:
Dim t As Double, tn As Double, tk As Double, th As Double, a As Double, _
b As Double, c As Double, m As Double
Dim x As Double, y As Double, z As Double
Dim format As New DataGridViewCellStyle
'DataGridViewCellStyle-lpeactaBnaetr cBepgeHna o GOpMaTUpPOBAHUKM U CTuUNe,
' NpumeHsAemble K OTAesIbHbIM A4Yerkam B 3iemMeHTe ynpasBneHusa DataGridView
' (OMWUCLIBAEM BO BHEWHEW OBJIACTU!).
#Region "[AHHbIA YYACTOK KOOA OTBEYAET 3A OOPMATUPOBAHME W BWAMMOCTb _
NCNO/Ib30BAHHBIX OBBEKTOB"
Private Sub MNognporpamma_SUB_Load(ByVal sender As System.Object, _

ByVal e As System.EventArgs) Handles MyBase.LlLoad

With format 'Onpepensem, kak 6ygeT onpeneneHo
'dopmaTupoBaHne Adveek B DataGridView.
.BackColor = Color.DarkSalmon '3Haem
.ForeColor = Color.Honeydew '3Haem
End With : PictureBox2.Visible = False : Label9.Visible = False '3Haem
End Sub
Private Sub Buttonl Click(ByVal sender As System.Object, _

ByVal e As System.EventArgs) Handles Buttonl.Click
GroupBox1.Show() : PictureBox2.Visible = True : Label9.Visible = True
DataGridViewl.Columns.Clear() : Labell.Visible = True

End Sub
#End Region
#Region "HEMOCPEACTBEHHbIA KOA4 [ANA PEAJM3AUMM  UCXOAHOW MOAEN, _
(T.e. cyTb 3agaum).”
Private Sub BbizoB_noanporpammbl_Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles BwizoB_nognporpammbl.Click
If SaveFileDialogl.ShowDialog() = Windows.Forms.DialogResult.OK Then
My.Computer.FileSystem.WriteAllText(SaveFileDialogl.FileName, _
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vbCrLf, False)
tn = CDbl(Val(TextBox1l.Text)) 's3pecb v fanee nepeornpepensem BCe
'NnapameTpbl BXopAwMe B MOAesb
tk = CDbl(Val(TextBox2.Text)) ' 3mecb u pganee Val-Bo3BpawaeT 4ucna,
'copepxawmeca B CTPOKe B KayecCcTBe YWUCIOBbIX 3HAYeHUI
'COOTBETCTBYHIWEro Tuna.
th = CDbl(Val(TextBox3.Text))

a = CDbl(Val(TextBox4.Text))
b = CDbl(Val(TextBox5.Text))
c = CDbl(Val(TextBox6.Text))
m = CDbl(Val(TextBox7.Text))

Labell.Visible = False
GroupBox1.Visible = False
Dim wanka() As String = {"N n.n", "t", "X", "vy", "z", "U"}
'3a0aéM B OJOHOMEpHbI MacCUB 3aronoBKW CTONOUOB Tabauubl
Dim nomer As Integer 'onpenensem nepemMeHHyw [nomer],KoTopyw 6yaem
'MCcnonb3oBaTh KakK CYETYUK B aBTOMATUYeCKOM (LMKANYECKOM)
'nobaBneHun cTpok Tabauubl - DataGridViewl
With DataGridViewl 'With- BbinonHAeT 670K onepaToOpoB C
'NOBTOPSANWMMUCA CCbLIKAMU Ha OAMH O6bEKT
'B paHHoM cny4vae [DataGridViewl].
.DefaultCellStyle.BackColor = Color.Bisque
'DataGridView.DefaultCellStyle - cBoicTBO,
'BO3BpaWaeT WAM 3ajaeT CTWiIb AYEeNKU Mo YMOJIHaHMK,
KoTOopoe byaeT MpUMEHATbLCA K sYelkam _
B obbekTe DataGridViewl, ecnv He 3apaHbl Kakue-nvbo apyrue
CBOMCTBA CTWUNA AYEWKHU.
.GridColor = Color.Red 'Bo3BpawaeT uauM 3ajaeT UBET JIMHUA CETKMU,
pasgenAawnwmx AYenKn.
For i = @ To 5
.Columns.Add(i, wanka(i))
‘roe [i]-vmAa no koTopoMy byaeT ynoMuHaTbCcA cTonbeu;
' [wanka(i)]- TekcT pana 3arosioBka cTonbua.
Next
For t = tn To tk Step th
nomer = nomer + 1
'HapawuBaeM 3HayeHWe CYETYMKA CTPOKM Ha eauHuuy.
Call noanporpamma(m, t, x, y, z)
'BbI3bIBAEM MOAMNPOrpamMMy WM nepepaem
'el B KayecTBe aprymMeHTOB nepemMeHHble: m, t, X, y, z
Dim u As Double = a * x + b *y + c * z
'3HaveHne OyHKUMM [u]-BblMUCASEM-
"B OCHOBHOW nporpamme (cMm.TpeboBaHWe 7nUCTa 3afaHuA).
.Rows .Add(nomer, t, x, y, z, Uu)
'B DataGridViewl, pgobaBnsem HOByW CTpoOKY,
'M 3anucbiBaeM B Heé MoCnefoBaTeNibHO  3HayeHwusA:
"nomer, t, X, y, z, U
'Cpa3y nocne BbiBOga cTpoku B DataGridViewl,
'3anuceiBaeM eé€ BO BHewHWi dainn, onpefeneHHbin C UCMOSIb30BaHUEM
'AvManoroBoro okHa [SaveFileDialogl]
My.Computer.FileSystem.WriteAllText(SaveFileDialogl.FileName, _
nomer & t & x & y & z & u, True)

Next

.Columns(2).DefaultCellStyle = format

'dopmaTupoBaHmne 2-ro cTonbua Ha ocHoBe generata format
.Columns(3).DefaultCellStyle = format
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'dopmaTupoBaHMe 3-ro cTtonbua Ha ocHoBe pgeneraTta format
.Columns(4).DefaultCellStyle = format
'dopmaTupoBaHme 4-ro ctonbua Ha ocHoBe pgeneraTta format
End With
PictureBox2.Visible = False : Label9.Visible = False '3Haem
End If
End Sub
#End Region
#Region "[laHHble >3neMeHTbl CTaHAapTHble AnA Awboro AManoroBoro OKHa _
SaveFileDialog u DataGridView(npocTo ckonupyi)"
Private Sub MNognporpamma_SUB_Paint(ByVal sender As Object, _
ByVal e As System.Windows.Forms.PaintEventArgs) Handles Me.Paint
With SaveFileDialogl
' JlobaBbTe pacumpeHue no yMONHaHWK, eCc/n MNonb30BaTesib 3abbl
' pobaBuTb pacwupeHue. Mo ymonyvaHuw: True.
.AddExtension = True
Ecnin nonb3oBaTenb He ykKa3blBaeT pacWMpeHuWe U ecau
‘coricTtBo AddExtension umeeT 3HaveHue True, UCNONbL3YWTE 3TO
' pacwupeHune. o yMOAYaHUI0:
.DefaultExt = "txt"
' .DefaultExt = "xls"
' Mo ymon4aHuio:
.Filter = _
"Text files (*.txt)|*.txt|All files|*.*|Excel files (*.x1ls)|*.x1ls"
End With

With OpenFileDialogl
' Kak B VB6, ucnonb3yinte Habop nap ¢uabTpos,
'pasgeneHHbix 3Hakom " |". Kaxaas
'mapa BKkJ/MaeT crneuudukaumio onucaHue |painn.

'"Ucnonb3yiTe "|" mexay napamu. He ykasbiBaitTe ' "|" B KOHUe.

.Filter = _

"Text files (*.txt)|*.txt|All files|*.*|Excel files (*.x1ls)|*.x1s"
End With

End Sub
#End Region
#Region "Kponka oTBe4awwas 3a OTKpbITUE TEeKCTOBOro ¢aina 3anucaHHOro _
PaHee (npocTo ckonupyi)"
Private Sub Butt_OPEN_Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles Butt_ OPEN.Click
If OpenFileDialogl.ShowDialog() = Windows.Forms.DialogResult.OK Then
MsgBox (My.Computer.FileSystem.ReadAllText(OpenFileDialogl.FileName))
End If
End Sub
#End Region
End Class

2. Jlictuar Moy «[Ipouemypa — Suby

Imports System.Math
Module Modulel
Sub nognporpamma(ByVal m, ByVal t, ByRef x, ByRef y, ByRef z)
'ByRef-yka3biBaeT Takoih crnocob nepepavyu aprymeHTa, MpuM KOTOPOM Bbi3BaHHaA
'npouenypa MOXeT U3MEHWUTb 3HaYeHWe MNepemMeHHOMN, cofepXalenca B aprymeHTe
' BbI3bIBAWWEr0 KOAA.
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'ByVal -yka3sbiBaeT Takoi cnocob nepefadn aprymeHTa, nNpuM KOTOPOM Bbi3BaHHAaA
'npouenypa HE MoxeT M3MEHWTb 3HA4YeHWe NepemMeHHOW, CcofepxalweihcA B aprymeHTe
' BbI3bIBaWero koaa.

x = Sin(m * t) + Log(Abs(t))

y = Sin((m + 1) * t) + Log(Abs(t))

z = Sin((m - 1) * t) + Log(Abs(t))
End Sub

#Region "3AMEYAHUA: M3mMeHeHMe 3HA4YeHUA aprymeHTa npoueaypsb”

'Mpu BbI3OBE MNpoueaypbl KaxAbli aprymMeHT COOTBETCTBYEeT OAHOMY W3 MapameTpoB,
'onpeneneHHblX B npoueaype.
'B HEKOTOpbIX CAyYaAx Kog npouefypbl MOXeT U3MEHATb 3HaveHue OCHOBHOIO
'aprymeHTa B Bbi3biBawlWeM kKofe. B Apyrux cnyyaax npouenypa MOXeT U3MEHATb
'TONbKO ero NoKanbHYKw KOMuK.

'Mpu BbIZOBe npoueaypsl Visual Basic co3paeT NOKasibHYW KOMUKW KaxAoro
'aprymeHTa, KOTOpblM nepepaetcA ByVal

"0nAa Kaxporo nepepasaemMoro aprymeHTa ByRef (Visual Basic)Visual Basic
'NmpepocTaBnAeT AnA Koda npouenypbl NpAMYH CCbIKY Ha 3/eMeHT MNporpaMMMpOBaHUA,
'copepxaweroca B aprymeHTe B Bbi3blBawlem Kogje.

"Ecniv 6a30BbIi N1eMeHT Bbi3blBaWWero Koga ABNAETCA W3MEHSEeMbIM, U aprymMeHT
'nepepaetca ByRef, To Koz npouenypbl MO3BONAET U3MEHUTb 3HAYeHUE SNeMeHTa
'B KOZe BbI30Ba MPU MOMOWM MPAMOW CCbIIKK.

#End Region

End Module

3.6 Peadqizanist mogesi «IIpoueaypa — Function»

YmMmoga. KepiBuuiurBo iHBecTHiiitHOT koMmanii «Millennium Finance», B
paMKax MporpaMyd OCBOEHHS HOBMX PHHKIB, BUPIIIMIO PO3TJISHYTU PIBEHb
NpUOYTKOBOCTI 1HBECTULIM MpH NpUIO0aHHI MAKETy aKMiid JIOTICTUYHHUX
koMmaniii. Ha ocHoBi 310paHoi cTraTucTUyHOI 1H(pOpMaIlii Oyno MmoOyJ0BaHO
aHAJITUYHY MOJIENb 3aJI€KHOCTI PIBHA NMPUOYTKOBOCTI akuii (Yy) Ha PUHKY
JIOTICTUYHUX TOCIYT Yy 3aJIeKHOCTI BIJI TEMIIB 3pOCTaHHS KamiTami3alli

KoMIIaHii (X):
y = \/‘sin(1+ 2x3) :

VY SKOCTI KOMIIaHi#l, 10 MOTEHLINHO MOXYThb MaTU BHUCOKHI pIBEHBb
npuOyTKOBOCTI, Oyj0 oOpaHO 4 JOCTaTHHO MOJIOAUX, aje NEePCHEeKTUBHHUX
JIOTICTUYHUX KOMITIaHIM Ta OTPUMAaHO JIaHi MPO AMHAMIKY TEMIIIB 3pOCTaHHS iX

kamitamizanii (X): X =1{0,2;1,2;—0,2;4,5}.
VY nomnomory aHaliTUKy HEOOXITHO po3poOUTH OIp:KEBUH KaJIbKYJSITOP
peatizaiiii po3paxyHKiB 31 3pydHuM iHTepdericom (pucynku 3.12 — 3.13).
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[Mpu 1mpomy: a) Bu3HaueHHS (YHKIT piBHS TPUOYTKOBOCTI akiiiii (Y)
BUKOHATHU 3a JOTIOMOIOI0 NpoueAypu-QYyHKIT; 0) 3HAU€HHSI JUHAMIKU TEMIIIB
3pOCTaHHs KamiTamizamii (X) 3aBaHTaXWUTU 13 (ailyia; B) OTpUMaHi pe3yabTaTh
pO3paxyHKiB 30epertd B 30BHINIHIA (aiia, I BUKOPUCTAHHS B TIpoleci
«HaBYaHHS» MOOYJO0BAaHOI MOJIEN HUISIXOM OOpOOKH KX JaHHUX 3a TOTIOMOTOIO
BIJIIMTOBITHOTO MPOTPAMHOT0 3a0€3MeUeHHs Ta Bi3yasi3allli pe3yinbTaTiB.

brok-cxemy anroputmy mmogaHo Ha pucyHkax 3.14-3.15.

Labell
o) Mognporpamma_Function \ ... (= Sl P S

N\ o "
MOCTPONTL TABAULY 3HAYEHUWN DAYGd CAEDYHWUWEWN @YHKUWUK:
a)Botumeterue gy (Y) bonosmms ¢ noowbio npouwedypst — GyYHAUL L.
8)3hnarehue koopdutam Bewmopa (X) 3aepyinwms w3 gaiira.

X; €{02,12,-02,4.5} PictureBox1 Banueams

y = \/‘sin(l 4 2x3)‘ 7 danne [X]

Button2

Pucynoxk 3.12 — I'padiunuii inTepderic kopuctyBaya mojaeni «Ilignporpama —
Function»

3anuncams

X; €{02,12,-02,4.5} suttont |~ [

y = \/‘sin(l + 2}(3)‘ DataGridViewl \ ]
Cuimni-[ L] Apeymerm-[X]  Bnarerue-[Y]

»

- I

0280087 /
TextBox1
TEMIIH 3pOCTaHHS piBEHb MPUOYTKOBOCTI
KaIiTajizamil aKIin

Pucynok 3.13 — I'padiunuii inTepdeiic kopucryBaua mojeni «llianporpama —
Function»
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ITouarox Kimacy Glass HianporpaMa_Function}

Peanizamis

YmoBa .
iM’st Qaiina

SaveFileDialog

False iMeHeM [iM’s ¢aiina]

‘I[ianor 3anucy Qaiina TaHux 3

0.2,1.2,

30eperkeHi AaH1 02, 45

CTBOpeHHS TEKCTOBOTO (haiina, 1o
MICTUTh KOOPJAWHATH 33J]aHOTO

BekTopa x, =10.21.2,-0.2,4.5},

110 3aIIMCaHuNA B CTOBOEIb

Pe3epByBanHs
(imenTHdiKaris) Micus
B OTIEpPATHBHIN mmam’sTi
ITiJT OJTHOMIpHHIMA

Hianor BigkpuTTs daiina TaHuX,
o OyB 3alMCaHMii paHilie

BryTpimmas
nam’sTh

MacCHB

CTBOpEHHS IIUKIIYHOTO TIPOIIECY

3 BHUKOPHCTaH-
HSM eJIEMEHTY
DataGridView B

3 1HJIEKCHOIO 3MIHHOIO, 1[0
3MIHIOETBCS 32 PO3MIPHICTIO

POCTOPY 3aIaHOTO BEKTOpA X

YEproBUH PsIIOK
TabauLi
(HamamToByBaHY
CITKY JTaHHX)
BHBOIMMO
IHICKCHY 3MIHHY
— 1, KOOPIUHATY !

%C End Class ) 3aKiHYEHHS KJIacy

BekTopa — A(i), | 30epexeHi AaHi

MOsI KIS ! .
_byn A(i)=unranns 3a

VY Tini UKy, HA OCHOBI METOY
ReadLine (untanus psaxa
CHMBOJIIB) TIPHCBOIOEMO
yeproBomy enementy macuBy A(i)
psioky 30epekeHoro daiina [im’st

TunoBui mpoiiec

daiina]

(A0 ii pAaKaMu
11 [im’s1 daitna)
Tucreit | |
MO}Ii’(i)A;(}iI)IZHH;I Most_dyrrrusi(
(A®)) [aprysen])

Buxiimkaemo mporenypy-
(byHKIIIO 3 iIMEHEM

[Most_dbyHKITHSA|

Pucynok 3.14 — bnok-cxema 0CHOBHOI rporpamu Mozeni «Iliamporpama —
Function»
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B okpemomy mMoayIti CTBOPIOEMO

I1 i . .
OHATOR Function mos_dyrxims ---— |l Function 3 imenem Mos_(yHKIHUS
npoueypu-QyHKiii (aprymeHT) (aprymenT)
Po3paxoByemo 3HaueHHs (yHKIIT Ta
MOsI_(DyHKITUS =
— nosepraemo (Return) kepyBanHs
IIporec Sgrt(Abs(sm(1+2*(apryment)3 |---- KOJLY, 1110 BUKJTHKAB TIPOLEIYPY
) Function
Kinerp End Function

Pucynok 3.15 — brok-cxema mignporpamu moaeni «Ilignporpama — Functiony
Jlictunr nporpamu Mozeni «IIporeaypa — Functiony

1. JlicTUHT OCHOBHOT'O MOAYJIsI

Public Class Mognporpamma Function
'9TO0 uma dopmbl, rae BbiNonHAeTCcA 5-A4 3agada
#Region "KHomka, oTBeYawwasa 3a OTKpbITUE M CYUTbIBAHME MOCTPOYHO CUMBOJIOB _
TekcToBOro d@aisa 3anncaHHoro paHee"
Private Sub Buttonl_ Click(ByVal sender As System.Object, _

ByVal e As System.EventArgs) Handles Buttonl.Click
DataGridviewl.Rows.Clear() : DataGridViewl.Visible = True
'MiporpaMmupyem AuanoroBoe OKHO OTKpbITUA ¢aWia M CYUTbIBAEM
'YKa3aHHbii  ¢ain B maccuB A(i)

If OpenFileDialogl.ShowDialog() = Windows.Forms.DialogResult.OK Then
Dim A(100) As Single, i As Integer
Dim YuTtaTtenb As New I0.StreamReader(OpenFileDialogl.FileName)
'roe: lMpocTpaHcTBO MMeH System.IO-
'COQEpPXUT TuUMbl, MO3BOJIAKIME OCYWECTBMAATb YTEHUE W 3anucb B Qawnbl
'StreamReader-peanusyeTt TextReader, KOTOpbIi CYMTbIBAaE€T CUMMBOJbI U3
'notoka 6aWTOB B OnpejesieHHOW KOAUPOBKeE.
'rpe TextReader-npeacTaBnseT CpeACTBO YTEHUA, MO3BOJIAKWEE CYATLIBATh
'nocnepoBaTesnbHble Habopbl 3HAKOB.
For i =1 To 4
A(i) = CDbl(YuTaTenb.ReadLine)
'ReadlLine - MeTog BbIMOMHAET YTEHUME CTPOKU CUMBOJIOB U3 TeKylero
'noTtoka ¥ BO3BpalWaeT AaHHble B BUAE CTPOKM.
'B 3TOW TOYKe MpOrpamMMHOro koga chopMMpoBaH OAHOMepHbIn MaccuB A(1i),
'npuctynaem K ob6paboTke npouenypbl Tuna FUNCTION,
'ana  sToro pgobasb Module2.vb un chdopmmpyit B HEM OyHKUMH
'C nMcTa  3ajaHuA  CO  CcNefyluWuM  CUHTAKCUMCOM  3amnucu:
"Function wuma_dyHkunn[ (cnmcok_napameTpoB)] As Tun_BO3BpalwaeMoro_3HayeHus
' MsgBox(i & "-->" & Sin(A(i))) 'MpoBepb, Kak 4YuTaeT BblOpaHHbIAN aiin
' MsgBox(Moa_oyHKkumna(moa_¢yHkuma(A(i))))
'MpoBepb, Kak paboTaeT [Mosa_¢yHKUMA]
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' JANTBHEAWWA KOO, 3AHECET MOMYYEHHBIE JAHHbIE B TAB/IMLY HA ®OPME
DataGridViewl.Rows.Add(i, A(i), mosa_o¢yHkumna(A(i)))
'BCcé, [HaHHble yxe Ha Tabnuue
Next
YutaTtenb.Close()
'3aKkpbiBaeT 06beKT M 0CBOOOXOAET BCE CUCTEMHble pecypchl,
'CBA3aHHble C YCTPOWCTBOM YTEHUA.
End If
End Sub
#End Region
#Region "3anucbiBaem JaHHble W3 TEeKCTOBOro nMosis B TeKCTOoBbin  dann _
Ha ocHoBe gmanora - SaveFileDialogl"
Private Sub [aHHble_pgna_ X _Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles [faHHble_ana_X.Click
TextBox1.Visible = True : Buttonl.Visible = True
"laHHbIW  AManor CcoxpaHeHus ¢awna 6bl1  onucaH paHee
If SaveFileDialogl.ShowDialog() = Windows.Forms.DialogResult.OK Then
My.Computer.FileSystem.WriteAllText(SaveFileDialogl.FileName, _
TextBox1l.Text, False)
End If
End Sub
#End Region
End Class

2. Jlictuar monyis «IIporeaypa — Functiony

Imports System.Math
Module Module2
Function mos_¢yHkuma(ByVal aprymeHT) As Single
'Return aprymeHT + 1 'CHa4ana npoBepb MpOCTOe BblpaxeHWe ANA KOHTPONA,_
'MoOTOM 3anucbiBal QyHKUMK U3 NIMCTA 3a[aHUA:
Return Sqrt(Abs(Sin(1 + 2 * (aprymeHT) ~ 3)))
'Return-Bo3BpawaeT ynpaBneHue Kopy, Bbi3BaBweMmy npoueaypy Function
End Function
End Module
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4 'PAOIUYHI MOXJIMBOCTI MOBHU VB

4.1 3aragbHi BiToMOCTI IPO BEeKTOPHY rpagdiky

[Iporpamua moOymoBa JiHINA, MPSAMOKYTHHUKIB Ta 1HIUX (QIiryp
BiIOYBA€TbCA B CUCTEMI KOOpPJMHAT. 3a 3aMOBUYBAaHHSIM BHKOPHUCTOBYETHCS
MJI0CKa JIEKapTOBa CUCTEMa KOOPAMHAT, TOYAaTOK KOOPAUHAT SIKOT PO3TALIOBAHO
y BEPXHbOMY JIIBOMY KYTl1 €KpaHa, BiCb X CIpSIMOBAHO BIPaBO, a BiCh Y — YHU3.
OpunHuiero BUMIPY B 3a/laHii 3a 3aMOBYYBAaHHSM CHUCTEM1 KOOpDJUHAT €
Touka / mKcenb (MiHIMAJIbHUHN eleMeHT 300paxkeHHs) (pucyHok 4.1).

(0,0)

Y
=

Pucynok 4.1 — Burnsig cucteMu KOOpAMHAT HA MOHITOP1

300pakeHHs1 Ha MOHITOp1 KOMI'toTepa (OPMYETbCS SIK MPSIMOKYTHUMN
MacHB TOYOK, 110 € MiHIMAJIBHUMHU €JIeMeHTaMu 300pakeHHs. KiabKiCTh TOUOK,
K1 B1IOOpaXarOThCS Ha €KpaHi, 3aJ€KUTh BlJl TUITY MOHITOpa Ta MOXE OyTH
3MiHCHA KOPUCTYBa4YeM y MEBHUX MexkaX (pUCYHOK 4.2).

Pixel (0, 0)
/ | IJ’/_Pi;-(el (4, 2) ya Pixel (12, 8)

Pucynok 4.2 — [Ipunuun ¢opmyBaHHs 300paXKe€HHS Ha MOHITOPI

3a 4Yac pO3BUTKY KOMIT'IOTEpHOI Trpadiku Oya0 BHUILIEHO 0a30BI
reoMeTpuyHi ¢irypu (IPUMITHBH), 10 HAWOUIBII KOPUCHI MPU CTBOPEHHI
JIBOMIPHUX 300pa)KEHb:

1. Jlinii — Lines.

2. IlpsmokyTHukH — Rectangles.

3. Emincu — Ellipses.
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5. bararokytauku — Polygons.
6. ®ynnamenTanbHi crutaiiau (kpusi) — Splines (Curves).
7. Crunaiinu (kpuBi) besbe — Bezier Splines (Curves).

Jlnst poGoTu 3 TpadiyHIMH MOXKIUBOCTAMHU Tutatgopmu .Net HeoOxigHO
BOJIOJIITH OCHOBHMMH TPOTPAMHUMH 1HCTPYKIisIMU (Tadsuist 4.1).

Tabmums 4.1 — Tactpykitii 1y podotr 3 rpadikoro matdopmu .Net

[HCTpYyKITIS Ornuc
1 2
Arrowanchor 3anae mapkep y Gopmi CTpiku
Brushes [leH3nuKy U1l KOYKHOTO 31 CTAaHAAPTHUX KOJIBOPIB
Control.CreateGraphics 3amae 00'ext Graphics mis enemenTta KepyBaHHs
- Ouniae BCIO MOBEPXHIO PUCYBAHHS ¥ BUKOHYE 3aIMBAHHS
Clear(Color.White) Hae. DXHIO PHCYB y
MOBEPXHI 3a3HAYEHUM KOJLOPOM (HOHY
Dash 3ajae JTiHII0, 10 CKIAa€THCS 31 MITPUXIB
3amae CTHIbL NYHKTUPHUX JITHIH, 110 HAPUCOBaHI 32 JOIIOMOTOI0
DashStyle 1 YHKTHP 1o Hap a

00'exta Pen

DiagonalCross

[[TaGnoH 1715 MepexpecHuX iaroHaATbHUX JIHIN

DrawClosedCurve()

bynye 3amkHeHy (pyHIaMeHTaIbHY KPUBY, 1110 33J]JaHa MACHBOM
crpykryp Point

bynye pynnameHTanbHy KpUBY 4epe3 TOUKH 3a3HAYEHOIO MAaCUBY

DrawCurve .
cTpykryp Point
DrawPolygon Pucye 6araToxyTHHK, 1110 3aJaHHi MacHBOM CTPYKTyp Point
. CTBOPIOE TEKCTOBUH PSIIOK, SIKUH BKA3YETHCS B 3aIaHOMY MICIT1
DrawString o .
3a IOMOMOTORO 3afaHnXx 00'ektiB Brush i Font
EndCap Otpumye abo 3a7a€e CTHIIb 3aKIHUEHHS JIIHIM, 1IT0 HAPUCOBaHI 3a

OIIOMOror 00'ekra Pen

FillClosedCurve

3aMoBHIOE BHYTPIIIHIO YaCTUHY 3aMKHEHOT (pyHAaMEeHTaIbHO1
KPHBOI, 110 33J]aHa MaCHBOM CTPYKTyp Point

FromCrgb(a,r,g,b)

CrBoproe cTpykrypy Color i3 3a3HaueHnx 8-po3psAIHUX 3HAYCHB
xomroHeHTiB ARGB (anb(ha, uepBOHUI, 3€JCHHI 1 CHHIiT)

Graphics.DrawLine

[IpoBoauTH NiHIIO, IO 3'€AHYE AB1 TOUKH, 110 33/1aI0THCS MapaMHu
KOOPJIMHAT

Graphics.RotateTransform

3acTocoBye 3aaHe 00epTaHHs 10 MATPHIli IIEPETBOPCHHS JTAHOTO
o0'exta Graphics

Graphics.TranslateTransform

3MiHIO€ TOYaTOK KOOPAUHAT KOOPANHATHOT CUCTEMH IIIIXOM
J0JaBaHHs 3aJaHOTO 3MIILEHHS 0 MaTPUILI IEPETBOPEHHS
nanoro o6'ekra Graphics

33,[[36 HpSIMOKYTHI/Iﬁ TIEH3JIUK 31 CTHIIEM MTPUXYBAHHS, OCHOBHHUM

HatchBrush )
KOJIBOPOM 1 KOJIbOPOM (DOHY
HatchStyle VYkasye pi3Hi mabmonu, mo AoctymnHi mis o6'ekris HatchBrush
LineCap 3amae TOCTYIHI CTUIII Bipi3Ka, 3a JOTIOMOTOI0 SIKUX 00'ekT Pen
3aBEPIIYE PSIIOK
Pen BusHavae 00'€KT, 110 BUKOPUCTOBYETHCS TSI PUCYBAHHS PSMIX

JHIA 1 KPpUBHUX
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[Tponosxxenns Tabmuii 4.1

1 2

[IpencraBnsie BopsiikoBaHy mapy KoopauHaT X Ta Y i3 IJIaBal04y0k0

PointF S .
KOMOHO, IITIO BU3Ha4Yae TO‘-IKy Ha I[BOBI/IMlpHII/I TIJIOIIHNH1

[TpuMyCcOBO CTBOPIOE YMOBH, MPH SIKUX CIIEMEHT KEPYBaHHS POOUTH
Refresh() HEJIOCTYITHOIO CBOIO KITIEHTCHKY 00JIaCTh 1 HEraifHO IepeprucoBye cede
i yci TOYipHi €JIeMEHTH

Bu3Hauae neH3IMK 0JJHOTO KOJIbOPY. [IeH3IMKH BUKOPUCTOBYIOThCS
SolidBrush TUTSL 3aTMBaHHSA TpadiyHuX QIryp, TaKuX SIK TPSIMOKYTHHKH, €JIIICH,
KoJia, 0araTOKyTHUKH ¥ KOHTYpHU

[pocrip imen System.Drawing.Drawing2D nanae po3umupeHi

Drawing.Drawing2D ; . . e . .
(YHKITIOHAJIbH1 MOKIIMBOCTI BEKTOPHOI 1 ABOMIPHO1 rpadiku

Kosxna BiaactuBicts kimacy TextureBrush e o6'ekrom Brush, siki
TextureBrush BUKOPHUCTOBYIOTh 300paxK€HHS (TEKCTypH) AJIS 3aJIMBaHHS BHYTPILIHBOT
4acTUHU popmHu

[TokakeMO Ha KOHKPETHHUX MPHUKJIAJAX 11 MOKJIUBOCTI.

[Ilo6 mnoOymyBaTu JiiHIIO, TOTPIOHO CTBOPUTH JBa OO'€KTH: OO'€KT
Graphics i o0'ekt Pen. O6'ekt Graphics mictuth MeTomH, IO OE3MOCEPEIHBO
BUKOHYIOTh MOOYA0BY IpadiuyHUX 00’€KTIB, a 00'eKT PEN CIyXUTh CXOBHUILEM
aTpuOYTIB, TAKUX SIK KOJIP, IIMPUHA, CTHIIb JIIHIT TOLIO.

[To6yoBa niHii
[Ilo6 moOyayBatu miHit0 (pucyHok 4.3), Bukiauutre MeTon DrawLine
o0'ekta Graphics. O0'ext Pen nepenaerbcst metony Drawline y sikocTi 0AHOTO
3 apryMEHTIB. Y HaBEACHOMY HMX4Y€ NPHUKIAIl JEMOHCTPYEThCS MOOYI0Ba
B1/Ipi3Ka, 110 3'eIHYy€e ToukH 3 kKoopauHaTamu (0, 0) 1 (0, 0):

Public Class Forml
Private Sub PictureBoxl Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles PictureBoxl.Click
Dim graphics As Graphics 'unaeHTuduuMpyem NOBEPXHOCTb PUCOBAHUA
graphics = PictureBoxl.CreateGraphics 'PictureBoxl onpegensem Kak
'NMOBEPXHOCTb pUCOBaHUA (AanbHelwne MOCTpoeHUA MNpou3BOAATCA Ha PictureBoxl)
Dim myPen As New Pen(Brushes.Brown, 6) 'onpegendem KWUCTb _
'KOpUYHEBOro LUBeTa, TOJIWMHON 6 YCJIOBHbIX eAUHWUL
graphics.DrawLine(myPen, 0, 0, 100, 100) ' Ha NOBEPXHOCTU pPUCOBAHUA _
'CTpOMM JIMHUKW KUCTb myPen, ¢ Ha4anom B Toyke (0,0) u KoHuom (100,100)
End Sub
End Class
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Pucynok 4.3 — ®opMyBaHHS 300paxeHHS JiHIT
I TpuxoBi JdiHIT i 3aBepILICHHS BIAPI3KIB

OO0'exkt Pen Takox m03BOJIAE 3MIHIOBAaTH 3HAYEHHS [EIKUX CBOIX
BiacTuBOCTeH, Takux sk DashStyle, mo nmo3Bonsie 3amaBaté XapaKTEpPUCTUKH
JIHII.

3MIHIOIOUHM 3HAYE€HHS BlacTUBOCTEH 00'ekTa Pen, Mo)kHa 3agatu Oarato
atpuOyTtiB minii. Bmactusocti StartCap i EndCap Bu3HauaroTh BUJ KiHIICBUX
TOYOK Biapi3ka. Kineup Bijpizka Moxke OyTH MIIOCKUM, KBaJIpaTHUM, KPYIJIUM,
TPUKYTHUM a00 MaTu J0BUIbHY (QopMy. Ha HaBeneHOMy HIDKYe MpUKIIAIL
JCMOHCTPYIOTBCS Pi3HI CTHIII 3aBEPIICHHS Ta 3'€IHAHHS JiHil (pucyHoK 4.4).

Pucynok 4.4 — [Ipukiaa CTHIIIB KIHIIIB BiJIpi3Ka

VY HaBeneHOMY HWXYE MPUKIIAAl JEMOHCTPYETHCS MOOYI0BA IITPUXOBUX
JIHIH 1 3aBepIICHHS BiJpi3KiB (pHCYHOK 4.5).

Public Class Forml
Private Sub PictureBoxl Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles PictureBox1.Click
Dim graphics As Graphics 'unaeHTudMUMpyeM MNOBEPXHOCTb pPUCOBAHMUA
graphics = PictureBoxl.CreateGraphics 'PictureBoxl onpegenaem kak
'NOBEPXHOCTb pucoBaHuA (HJanbHelwne MOCTPOEHUA MPOUM3BOAATCA Ha
PictureBox1)
Dim myPen As New Pen(Brushes.Brown, 6) 'onpegensem KWcCTb
'KOpUYHEBOro LUBeTa, TOJIWMHON 6 YCJIOBHbIX eAUHWUL
graphics.DrawLine(myPen, 10, 10, 100, 100) ' Ha MNOBEPXHOCTU pPUCOBaAHUA
'CTpOMM JIMHUKW KUCTbK myPen, c Ha4asom B Toyke (0,0) v kKoHuom (100,100)
myPen.DashStyle = Drawing2D.DashStyle.Dot '3apgaém CTuAb NYHKTUPHBIX JIMHUNA
myPen.StartCap = Drawing2D.LlLineCap.RoundAnchor '3apgaém cTunb Havana oTpe3ka
myPen.EndCap = Drawing2D.lLineCap.ArrowAnchor '3ajaém cTuib KOHLA OTpe3Ka
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graphics.DrawLine(myPen, 100, 100, 200, 50) 'npogosxaem pucoBaTb
"WTPUX-NYHKTUPHYK NIUHUIO
End Sub
End Class

Pucynok 4.5 — [Ipukiiag cTUIIIB J1HIN Ta KIHI[IB BiIpi3Ka
[ToOynoBa mpsIMOKyTHUKA

[ToOymoBa mNpsMOKYTHHKIB (pUCYHOK 4.6) cXxoka Ha IMOOYAOBY JIiHIMH.
[Ilo0 moOyayBaTh NPSIMOKYTHUK, MOTPIOHO CTBOPUTU JiBa OO0'€KTH: OO0'€KT
Graphics i o6'ekt Pen. B o6'exra Graphics e meton DrawRectangle. O6'ext Pen
nepenaerbcss Metoxy DrawRectangle y skocti omHoro 3 aprymeHtiB. Y
HABEJICHOMY HI)XK4Y€ TMPHUKIAAl JEMOHCTPYEThCS MOOYyI0Ba MPSIMOKYTHHKA
mupuHor0 150 1 BucoToro 100 TOUOK, BEpXHiH JIIBUM KYT SIKOTO PO3TaIlIOBAaHUMN
y Touri 3 koopaunaramu (10, 10):

Public Class Forml
Private Sub PictureBoxl_Click(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles PictureBoxl.Click
Dim graphics As Graphics 'unaeHTudMuUMpyeM MNOBEPXHOCTb pUCOBAHMUA
graphics = PictureBoxl.CreateGraphics 'PictureBoxl onpepenaem kak
'NoBEepXHOCTb pucoBaHuA (AanbHelwne MOCTPOEHMA Mpou3BOAATCA Ha PictureBoxl)
Dim myPen As New Pen(Brushes.Brown, 6) 'onpegensem KuCTb
'KOpUYHEBOro UuBeTa, TONWMHOW 6 YC/JOBHbIX eAuHUL,
graphics.DrawRectangle(myPen, 10, 10, 150, 100) ' pucyem npAMOYrOJibHUK,
'KOTOpbIi onpejeneH napo KOOpAWHAT, WUMPUHOMN U  BbICOTOWM
End Sub
End Class
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8 DrawRectangle Q@E

Pucynoxk 4.6 — [Ipuxian BUBeieHHs MPSIMOKYTHHUKA HA MOHITOP
[TobynoBa eminca

[ToOymoBa emirica (pucyHok 4.7) BigOyBaeThCs aHAJIOTIYHO IHIIUM
rpadiuyanum npumituBam. B 06'ekta Graphics € meron DrawEllipse. O6'ext Pen
nepenaerbess Meroxy DrawEllipse y skocti omgHoro 3 aprymenrtiB. [Hmmi
apryMeHTH, ski mepemani meromy DrawEllipse, 3amatote mpsMokyTHUK, 110
oOMexye 1eH eiIc:

Public Class Forml
Private Sub PictureBox1l Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles PictureBox1.Click
Dim graphics As Graphics 'uaeHTuduMUMpYeM MNOBEPXHOCTb pPUCOBAHUSA
graphics = PictureBoxl.CreateGraphics 'PictureBoxl onpegpensaem Kak
'MoOBEPXHOCTb pucoBaHus (panbHeiwMe MNOCTPOEHUS MNpou3BoAATCs Ha PictureBox1l)
Dim myPen As New Pen(Brushes.Brown, 6) 'onpegensem KuCTb
'KOpUYHEBOro LUBeTa, TOJNWMHON 6 YCJIOBHbIX eAuHWUL,
graphics.DrawRectangle(myPen, 10, 10, 150, 100) ' pucyem npAMOYrOJibHUK,
'KOTOpbIi onpejeneH napoW KOOpAWMHAT, WMPUHOW U  BbICOTOW
graphics.DrawEllipse(myPen, 10, 10, 150, 100) 'pucyeT 31unc, onpenensembii
'OrpaHN4YMBaWMM MNPSAMOYrOJIbHUKOM, 3aAaHHbM C MOMOWb KOOpAWHAT
'"ONA  NeBOro BEepXHero yrna npsaMOYrofibHUKA, BbICOTH U WWPWHBI
End Sub
End Class

VN
N\ vd

Pucynok 4.7 — [Ipukiian BUBEICHHS €JIilca Ha MOHITOP
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4.2 Peanizauis moaei «I'padika»

YmMmoBa. PeanizyBatu mporpaMHuil 101aTOK y BUTISIAL (pucyHOoK 4.8), 110
BUKOPHUCTOBYETHCS AJis1 TOOYA0BH rpadikiB QPyHKITIH:

(1 : - :
y =-50-sin (% Xj — ¢yHKITIS 33]]aHa B IEKapTOBIM CUCTEM1 KOOPIUHAT;

p =a-sin(N-Q) — pynxuis 3a1aHa B MONAPHIit CUCTEMi KOOPHHAT,

1€ a — pajaiyc MeCTKa,;
N — KUIBKICTH MEJIOCTKIB;
p — TOJIAPHUI paaiyc.

JI71s1 mepeTBOPEHHS MOJISIPHUX KOOPJIMHAT Y JIEKAPTOBI BUKOPUCTOBYETHCS
CHIBB1IHOIIECHH

X=p-COSQ
y=p-sin@

3agaui Ha 1OOYIOBY rpadikiB (PYHKIIM MarTh BEIUKE IPAKTUYHE
3HAYEHHSI 3 TOYKMU 30py Bi3yajizallii, aHadi3y Ta HaBITh IPOTHO3yBaHHS
PO3BUTKY OpraHi3alliiHUuX CUCTEM Ta MPOIIECIB.

BukopucroByroun po3poOJieHHii nporpaMHui J10aToK (pucyHoK 4.8 Ta
49a—4.9 n), aHamiTHK Ma€ MOXJIHMBICTh JWHAMIYHO 3MIHIOBaTH MapaMeTpu
GyHKIIA Ta B peajlbHOMY Yaci OTPUMYBATH PE3yJbTaT IUX 3MIH Y BHUIJISII
BIIMOBITHUX 3MiH y Tpadiky. Hanmpukian, 1ie Moxxe OyTd MOACNb JOCHTIKEHHS
3aJICKHOCT1 BUTpAT MaJiiBa aBTOMOOWIS IPH 3MIHI IMIBUIKOCTI PyXy, IMOBHOI
MacH TPaHCIIOPTHOTO 3aC00y, XapaKTepy HOPOKHBOTO TOKPUTTS TOIIIO.

TakuM 4MHOM, 1O CYTi, MU OTPUMYEMO B CBOE PO3MOPSHKCHHS 3PYIHHIA
IHCTPYMEHT JJI1 MOJICTIOBAHHSI MPOIECIB P13HOI MPUPOJIH.

briok-cxemu anroputMy nojiano Ha pucynkax 4.10—4.12.
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By3son

ITouarok Class C Class I'padixa )

ANbTepHaTUBHUN
polLec

CTBOpEHHS CITKH

JIEKapTOBOL
CUCTEMH
KOOpJAUHAT

InenTudikyemMo Ta BU3HAYAEMO TIOYATKOBI
3HAYEHHS: pajiiyc MerocTKa (a) , KUTbKICTh
neocTkiB (N), Kyt moBopory (alfa),
MOYaTKOBE 3HAUCHHSI 1HJICKCY JUHAMIYHOTO
macuBy (K)

3abe3rneuye Ha MOBEPXHI MaJTIOBAaHHS
BHUKPECIIOBAHHS BEPTUKAIBHUX Ta
TOPU3OHTANBHUX JiHiH ciTku, oceit OX Ta
OY, mianucu gaHux

V
Pyune A60f \
/

BuxopucroByroun
KepyBant \ noxito TrackBar.Scroll,
[TrackBar1] [TrackBar2] |, [TrackBar3] Y PYYHOMY PEXKUMI
[ePEeBU3HAYAEMO:
a — pafiyc MeTrocTKa;
alfa N — KUTBKICTh
ITEJTFOCTKIB;
alfa — moBopor
300pakeHHs (Tpamycn)
v Buknuk npouenypu:
[[Iportenypa mocTpoeHMs KPHUBOW BAIllero
Tunosmit _BapuanTa()]
poriee [ITIKBB() «baraTonearocTKkoBa TPOSIHIA
P (muBiTHCS prcyHOK 4.12)
Bingmosimae 6e3mocepeHno 3a
BUKPECITIOBAHHST KPUBOT
\2
3amusra (Pasy- Buxnmk mporenypu: [3anuBka
Tunoswuit Kpacs, zalivka, (3a6e3neqp CHCTL[}TI)(T. : 3aJH/IBI9I/3
TextureBrush S
lponec my ' BHYTPIIIHIX 9aCTHH Qirypu)
myHathBrush) (muBiTHCS pUCYHOK 4.13)
A4

3aBeplieHHs
Class C End Class )

Pucynok 4.10 — Biok-cxema ocHOBHOI niporpamu mozeni «I'padikar»
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ITogaTox

anprepHatusHoro || [1o0ynoBy citku koopauHat
CTBOpEHHS CITKH CHCTEMH KOOPJHHAT TTTTTponecy T 3aKPITITIOEMO 32 TIO/TIEI0

l [moBepxHOCTH pucoBanus]_Paint

(BimOyBaeThCs TpH
pen_set=Pen([xoxip], [mmpuna]) TepeMasTroBaHHi eieMeHTa
pen_set.[Ctmib|=[cTuin KepyBaHHs)

MTyHKTHPHUX JIiHIH |
pen_set OX=Pen([komip2], | | BcTaHOBIIOEMO 00’ €KTH 7151 MATIOBAHHS
[umpuna2]) NPSAMUX JIiHIH (KPUBHUX) Ta BCTAHOBIIIOEMO iX
_ | BIIACTUBOCTI: KOJIp, IIUPUHA, CTUIIb
[Muxn
, [Tpu moOynoBi BepTUKAIBHUX JiHIH CITKH
= i =0, [ruupundl,[rpox] /1 JIeKapTOBOi CUCTEMHU KOOPAMHAT 1HICKCHY
c g 3MiHHY (1) 3MIHIOEMO BiJl HYJIS A0 LIMPUHU
S5 . MTOBEPXHI MAJIFOBAHHS
& oL | Jucruieit P
2=
STR=
g -
.DrawLine(pen_set, } | |
i, 0, i, [Bucotal) 1
l
— i
1
— WK i
i [Tpu no0y10Bi TOPU3OHTAIBHUX JITHIN CITKH —
i =0,[sucomal,[xpox] )— ! iHIeKCHY 3MiHHY (1) 3MIHIOEMO Bifl HYJIS 10
I I R .
= ! BHCOTH MTOBEPXHI MaJIFOBAaHHS
fea)
: I
S = . |
& .8 Jucnnen |
T O 1
Q iz ;
~ o “~1| BuxkopHucTOBYIOUHM METOJT
= DrawLine(pen_set b -
o = DrawLine(pen_set, | | Graphics.DrawLine, Ha 1oBepxHi MaoBaHHS
i, 0, [umpuual, i || mpoBomuMo JiHiO, IO 3’€HYE JBi TOUKH, 110
i | 3amaroThCst mapaMu KOOpAUHAT
| ro
— : 1
WCIUIEH;
L
.DrawL.ine(pen_set O o
< 0, [Bucoral/2, [LquHHa] ”””” o
) [BHCOTa]/2) i
s i
= .
é UCIIEN |
1
5 .DrawL ine(pen_set O .
o 0, [wmpunal/2, )~~~
[mmpunal/2,[Bucoral)

C o D

Pucynok 4.11 — Biok-cxema anbTepHaTUBHOTO mpoliecy «CTBOPEHHS CITKU
JUTsl IEKapTOBOI CUCTEMH KoopauHaT» Mojeni «I padikan

Al ABH3 «JoHHTY»



82

[TouaTok nporeaypu 3 iMeHeM
[mporiemypa MOCTpOeHHS KpHBOW Barmiero BapuaHTa()]

graphic=[IloBepxHs MaTrOBaHHSI] BI/B?{aqaeMO:

demoBrush=[3anuBxa ¢iryp] 1. PictureBox1, sik moBepXHI0 MajlOBaHHS;
demoPen=[Komip i ToBImHa pirypu] 2. Komip Ta ToBIIMHY, KOMip 3amuBKH (Hirypw,
zalivka=[xonip 3anueku Qirypu] | || 300paxkeHHs1, CTHIb IITPUXYBAHHS (MOXYTb OyTH
myTextureBrush=[3anuBka dirypmu, JIOBIIEHUMM)

0 BUKOPHCTOBYE 300pasKeHH]| ]

myHatchBrush=[ctuis mrpuxyBamHs] BHyTpimiHs nam'sath

- demoBrush = | BI/I.3Ha"I.a€MO [3amuBKY (DUTYpBI| CTHIIEM 00’ €KTHOI
ponec Pasykpach 3MiHHOT [pa3ykpacs|
4 ™ .
AnbpTepHa- Tepetsopenns BukopucToBytoun BOY10BaHUN METOT
TUBHHI (MeTox) mapanensre |~ TranslateTransform(_, ), mepereceMo moyaTok
nporec TepeHeCeHHs KOOPJIMHAT Y LIEHTP MMOBEPXHI MATIOBAHHS
\ y,
(o ( D
- CpETBOPCHHA (MC- o
ANbTEpH p P If 3acrocoByemo BOymoBanuii meton RotateTransform
THBHHIA Tox) moBopor Ha alfa |---- if it )
rpazycis (alfa) s oGepranus 300paxenns Ha [alfa] rpaxycis
mpouec )

Huxn

®dopmMyeMO UKL, B IKOMY TOJSIPHUN KYT 3MIHUTBCS B
1| 3amanomy miamasoHi i3 3aJaHUM KPOKOM

FI = 0,3.14,0.01

BuyTpias npM'sith

dopmyemo auHamiuHnid MmacuB PpArray() crpykrypu
Point, o npeacrasiisie co000 BHOPSAKOBAaHY Mapy
KOOpJIHMHAT X Ta Y

ppArray(k +1) |-

[Ipu KO’KHOMY TTPOXOKEHHI TiJIa IUKITY 1HIEKC

IIporuec “+1 k- -| yeprosoro eiremenTa JMHAMIYHOIO MACHUBY 30LJIBIITYEMO
k=k+1

Ha OTUHHUITIO

. PospaxoByemo:
RO=a i'n(n FI) 1. TTonspuuit pagiyc: p = a-sin(n-g).
[poreg X=RO C_OS(FI) ””” ~| 2. llepeBoanMO MONSIPHI KOOPIUHATH B IEKapTOBI:
Y = RO*sin(FI) X=p-cosQ
{y=p- SInQ

CERUENG

Pucynok 4.12 — biok-cxema npoueaypu nooyJ10B1 KpUBOi «0araronentocTkoBa
po3a» moaeni «I'padika»
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nlialln

3aHOCMMO BIIOPSIKOBAHY Mapy po3paxoBaHUX
ppArray(k)= || [| mexapToBux xoopamHaT [Touka(X,y)] y macus ppArray(k)
[Touka(x,y)]
IIpouec
-~ | 3ayBakeHHSsI: IO 3aBEPILIECHHIO IUKIIYHOTO MPOIIECY
¢ cdopmoBano macus Touok ppArray(k) crpykryp PointF
AnbTepHa-
TUBHUH MeTO_ﬂ BukopucToByroun BOynoBanumii merox DrawLines, na
nporuec .DrawL ines “7 7777 |l moBepxHi graphic manoemo nepom demoPen nabip
CErMEHTIB, sIKi 3’€JJHYIOTh TOYKH CTPYKTYp PointF
MacuBy ppArray
AnpTepHa M BuxopuctoByemo BOy10BaHMIA METOT
i cron FillClosedCurve demoBrush
TUBHUUN FillClosedCurve - I : , 3aIIOBHIOEMO {IepOM "e Obrus
mporec | (demoBrush. ppArray) BHYTPILIIHIO ACTHHY 3aMKHEHOT KpHBOT,
BHU3HAYAEMOI TOUKaMH CTpyKTyp PoIntF macuBy
ppArray

C End Sub )

Pucynoxk 4.12 — Apkym 2

Kinenp mporenypu
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ITouaTok

Ipouenypu .
SUB 3AJIMBKA (Pa3ykpacs, zallvka)“ Buscix mporenypi SAJIMBKA 3

myTextureBrush, myHatchBrush) napaverpamu: Pasykpacs, zalivka,
myTextureBrush, npuyomy napamerp
Pazykpach — OronoiieHuii 3 KI04H0BUM
cnoBom ByRef

PozkpuBHuMii

CIIMCOK
JOMYCTHMHX OO6upaemMo OJIMH 13 HACTYITHUX 3HAYCHD

3gayesp [J =00 CIICMCHTA KCpYBaHHA
ComboBox1:

a) zalivka; b) myTextureBrush,
¢) myHatchBrush

Pyune
KEepYBaHHS:
ComboBox1

VYmoBa

ComboBoxL. N - - -
Text="zalivka”

IlepeBipsieMO IpUHATIEKHICTH BUOOPY
Onoka «PyuHe kepyBaHHS»

[Ipouec \% N
YMoBa
P ComboBox1:
a3ykpack Text="myTextu
= zalivka reBrush”
[Tpouec \% [Tpouec
V 3a1eXHOCTI BiJ
Pasykpach = Pa3sykpach = | || Bubopy 3Ha4eHb y
myTextureBrush myHatchBrush ComboBox1,
IIEPEIUCYEMO
u 00’€KTHY 3MIHHY
(R e 1 | [Pa3y1<pacr,]
Y
End Sub .
Kineus

Pucynok 4.13 — bnok-cxema nporeaypu «3aiuBka» mojaeni «I'padikar»

Jlictunr nporpamu moaeni «I'padikay

Imports System.Math ' 3TO yXe wu3BecTHO

Imports System.Drawing.Drawing2D 'Drawing2D<Ru.PucyHok2D>
'"Heobxoamm pna paboTbl HatchBrush (T.e. cTunem WTPUXOBKH)
'<Ecnn 3abbin, VS pobaBut>

Public Class [paduka

Public a = 250, n = 3, alfa = © 'Onpenendem napameTpbl:
'OAVHY NenecTKa, YUC/O NenecTKoB, MOBOPOT U306paxeHun
#Region "Co3paHue CeTKM [eKapTOBOM CUCTeMbl KoopAuHaT"

«Komm’'loTepHa TexHika Ta nporpamyBaHHS»



85

Private Sub ComboBox1l_SelectedIndexChanged(ByVal sender As System.Object, _
ByVal e As System.EventArgs) Handles ComboBoxl.SelectedIndexChanged
Me.Size = New Size(931, 543)
PictureBoxl.Refresh() ' Refresh<O6bHoBneHue>-
'MpUHYANTENbHO CO34aeT YCNOBUA, MPU KOTOPbIX S/EMEHT YynpaBieHus penaeT
'"HeAOCTYMNHON CBOKW KJIMEHTCKYW 06/1aCTb M HeMenJIeHHO MepepucoBbiBaeT cebs
' BCe JOoYepHuUe >SNEeMeHTHI.
Mpoueaypa_nocTpoeHUA_KpUBOI_Bawero_sapuaHTa()
End Sub
Sub PictureBoxl_Clickl(ByVal sender As Object, ByVal e As System.EventArgs) _
Handles PictureBox1.Click
PictureBox1l.CreateGraphics.Clear (Color.White)
'Cbpoc rpadudeckoro usobpaxeHms Ha PictureBox1
End Sub
Private Sub PictureBox1l_Paint(ByVal sender As Object, _
ByVal e As System.Windows.Forms.PaintEventArgs) Handles PictureBoxl.Paint
'<Paint-Ru.Kpacka>
'Paint-CobbiTue-rNponcxoamT npyv NepepucoBKe dJIEMEHTA yMpaBieHUA.
Dim i As Integer
Dim pen_set As New Pen(Color.FromArgb(225, 225, 100, 100), 0.5)
pen_set.DashStyle = Drawing2D.DashStyle.Dash
' BepTukanbHble JIMHUN CETKM
For i = © To PictureBoxl.Width Step 20 ' BepTukanbHble AWHUM CETKMU
e.Graphics.DrawLine(pen_set, i, @, i, CInt(PictureBox1l.Height))
'e.Graphics.DrawString(CStr(i) / 10, New Font("Times New Roman", 10,
'"FontStyle.Italic), Brushes.Green, _
"New PointF(i + PictureBox1.Width / 2, PictureBoxl.Height / 2))
Next

rOpI/I3OHTaJ'IbeIe JINHUU ceTku
For i = © To PictureBoxl.Height Step 20
e.Graphics.DrawLine(pen_set, 0, i, CInt(PictureBox1l.Width), i)

Next
' Ocb OX
Dim pen_set_ox As New Pen(Color.FromArgb(225, 225, 50, 100), 2)
pen_set_ox.EndCap = Drawing2D.LlLineCap.ArrowAnchor
e.Graphics.DrawlLine(pen_set_ox, ©, CInt(PictureBoxl.Height / 2), _
CInt(PictureBox1l.Width), CInt(PictureBoxl.Height / 2))
' Ocb OY
e.Graphics.DrawLine(pen_set_ox, CInt(PictureBoxl.Width / 2), o, _
CInt(PictureBoxl1l.Width / 2), CInt(PictureBoxl.Width))
! Mnoanucnu  OAHHbIX
e.Graphics.TranslateTransform(PictureBox1.Width / 2, _
PictureBox1l.Height / 2)
For i = © To PictureBoxl.Width Step 20
e.Graphics.DrawString(CStr(i) / 10, _
New Font("Times New Roman", 9, FontStyle.Italic), _
Brushes.Green, New PointF(i, ©))
e.Graphics.DrawString(-CStr(i) / 10, _
New Font("Times New Roman", 9, FontStyle.Italic), _
Brushes.Green, New PointF(@, 1i))
Next
End Sub
#End Region
#Region "MOBPOBYW CHAYANA TPOCTOM MNPUMEP(MOCTPOEHUE CUHYCOWUAbI,
unAn napabonbl, U3BECTHOro Bam rpajuka)"
Sub Buttonl Click(ByVal sender As System.Object, _

A0l ABH3 «doHHTY»
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ByVal e As System.EventArgs) Handles Buttonl.Click
Dim graphic As Graphics = PictureBox1l.CreateGraphics
Dim demoPen As New Pen(Color.DarkBlue, 3)

Dim ppArray() As PointF
Dim k As Integer, y As Double, x As Double
For x = -600 To 500 Step 5
ReDim Preserve ppArray(k) 'Ecau mogudukaTop Preserve ykasaH,
'3Ha4YeHUA 3/1eMEeHTOB KOMUPYKHTCA U3 CyWeCcTBYHWEro MacCMBa B HOBbIW.
y = -50 * Math.Sin((1 / 20) * x)
'y = -(1 / 100) * x ~ 2 REM napabona
ppArray(k) = New PointF(x, y)
k=k+1
Next
graphic.DrawString("CWMHYCOMOA", New Font("Times New Roman", 16,
FontStyle.Bold), Brushes.Blue, New PointF(50, 300))
graphic.TranslateTransform(PictureBox1.Width / 2, _
PictureBox1l.Height / 2)
' graphic.RotateTransform(90)
graphic.DrawCurve(demoPen, ppArray)
' graphic.DrawLines(Pens.Red, ppArray)
'graphic.DrawLine(Pens.DarkGreen, New Point(30, 40), New Point(50, 89))
'graphic.DrawPolygon(Pens.DarkGreen, ppArray)
'graphic.DrawClosedCurve(demoPen, ppArray)
End Sub
#End Region
#Region "MeTogpl rpadumyeckoro nosib30BaTeNbCKOrO MHTepdenca _
(MOCTPOEHME  'MHOIONEMECTKOBOA PO3bl')"
Dim Pa3ykpacb
Sub Mpouenypa_nocTpoeHuAa_Kpusoii_Bawero_sapuaHTa()
'MoxeTe 3anyckaTb MO HaXaTWU KHOMKWU,T.e.:
'Private Sub Button2_Click(ByVal sender As System.Object, _
'ByVal e As System.EventArgs) Handles Button2.Click
REM P O 3 A -
Dim graphic As Graphics = PictureBoxl.CreateGraphics
'Onpepensem PictureBoxl, Kak NOBEpPXHOCTb PUCOBAHUA.
Dim demoBrush As Brush 'Brush<lleTka,KucTto4yka>
Dim demoPen As New Pen(Color.Red, 2)
'onpepenseM KUCTb KpacHOro LBeTa A8 camon OGurypbl 3afaHHOW TOJIWLMHBI.
Dim zalivka As New SolidBrush(Color.FromArgb(80, 255, 255, 50))
'SolidBrush-<Solid-Rus.CnaowHon>0OnpenenaeT KUCTb OOHOrO LBeTa.
"KncTtu uncnonbsywTcA AnA 3anuMBKu rpaduveckux uryp, _
'Takux Kak MpAMOYrO/IbHUKW, SAAUNCHI, KPYyru, MHOrOYrOJIbHUKU U KOHTYPbI.
Dim myTextureBrush As New TextureBrush(My.Resources.Chrysanthemum)
'TextureBrush asnaetca obbekToM Brush,
'MCnonb3ywwmMM M3o06paxeHve ANA 3a/UBKW BHYTPEHHeW 4acTu
Dim myHatchBrush As New HatchBrush(HatchStyle.DiagonalCross, _
Color.FromArgb(200, ©, 255, 100), Color.FromArgb(10e, 255, 255, 1))
'HatchBrus<Hatch-Rus./lok>-3agaeT nNpAMOYrosbHYHW KUCTb CO CTUNEM
'"WTPUXOBKU, OCHOBHbBIM LBETOM U LBETOM ¢oHa.
demoBrush = myHatchBrush
'nepenpuceaunBan demoBrush=>zalivka,myTextureBrush,myHatchBrush
3ANIMBKA(Pa3sykpacb, zalivka, myTextureBrush, myHatchBrush)
demoBrush = Pasykpacb
"KncTtu ncnonbsywTca AAS 3anuMBKU rpaduyeckux duryp, Takux Kak
'NpAMOYTrONbHUKMW,, SAJUMNCHI, KPYrWU, MHOMOYrONbHUKU U KOHTYpbI
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__HenocpeacTBeHHOe MOCTpPOeHWE KPUBON 3afaHHON B MOASAPHbIX KOOpAMHATax:
' RO=RO(FI), rpe FI € [0,Pi]
Dim ppArray() As PointF
'PointF-npencTaBnaeT ynopsaoyYeHHyw napy KoopauHaT X u Y
'C NnaBawwen 3anAaTou, onpepenAwwyl TOYKY Ha ABYMEPHON NMJOCKOCTWU.
Dim k As Integer 'k-uHpekc opgHomepHOro Maccua ppArray()
"ANA 3aHECEHUA BbIMUCAAEMbIX KOOPAMHAT KPUBOW NUCTa 3ajaHuA
Dim x As Double, y As Double, RO As Double, FI As Double
graphic.TranslateTransform(PictureBox1.Width / 2, _
PictureBox1l.Height / 2)
'Transform-<Rus.lpeobpa3zoBaHue>-lMapannencHolii NepeHoc
graphic.RotateTransform(alfa)
'- MOXHO cgenatb noBopo Ha [alfa] rpaaycos
For FI = © To Math.PI Step 0.01
ReDim Preserve ppArray(k + 1)
k=k+1
'RO = (PictureBoxl.Height / 2 - 30) * Sin(7 * FI)
'OcTaBb 3Ty CTpOKy, ecau paauyc nenecTtka-NOCTOAHHLIN
RO = a * Sin(n * FI)
X = RO * Cos(FI)
y = -RO * Sin(FI)
ppArray(k) = New PointF(x, y)
Next
' BAMEYAHUE : OyHAaMeHTaNbHbIA CriaH NpeacTaBnsaeT cobov rnagkyw Kpusyk,
'NpoxoAfwyw 4Yepes 3ajaHHble TOYKU. YTOb6bl HapucoBaTb QyHAAMEHTAsIbHbIA CMAANH,
'co3paiiTe obbekT Graphics u nepepaiTe agpec maccuBa Toyek meTomy DrawCurve.
graphic.FillClosedCurve(demoBrush, ppArray)
'FillClosedCurve-<Fill-Ru.MNonHbii><Curve-Ru.
'Kpuaa>3anonHsaeT(nepom demoBrush) BHYTpeHHIlW 4acTb 3aMKHYTOM
'¢PyHOaMeHTaNIbHON KpUBOMW, orpepenfeMoin MacCUMBOM CTpykTyp Point.
graphic.DrawLines(demoPen, ppArray)
'DrawlLines-pucyeT Habop cermeHToB AunHUM (nepom demoPen-rpaHuua),
'KOTOpble COeAUHANT MaccuB CTpykTyp Point.
' B PABOTE MOXHO WCMNONb30BATb CNEAYHWWE BO3MOXHOCTMW:
'graphic.DrawCurve(Pens.Red, ppArray, 15)
'DrawCurve-cTpouT OyHAAMeHTaNbHYH KpPUBYH Yepe3 TOYKM
'YyKa3aHHOro maccuBa CTpykTyp Point.
'3AMEYAHUE: OCHOBHOW MM GyHAAMeHTaNbHbIl ChalH — 3TO
'nmocnefoBaTeNlbHOCTb OTAEJbHbIX KPUBbLIX, OObeAMHEHHbIX B OA4HY 60/blyH KPUBYH.
'CnnailH 3ajlaeTcA MAacCUBOM TOYEK M MapaMeTpoM YMpyrocTu
'OyHpaMeHTaNbHbIM CcnnaiH rnagko (He obpa3ys M3/IOMOB UM pa3pbiBOB) MPOXOAMT
"yepes KaxAyw TOYKY MaccuBa.
'graphic.DrawlLine(Pens.DarkGreen, New Point(30, 40), New Point(50, 890))
'DrawlLine-npoBoAMT NINHWUK, COEAUHANWYH ABE TOYKM,
'3a/aBaeMble MapamMu KOOpAMHAT.
'graphic.DrawPolygon(Pens.DarkGreen, ppArray)
'DrawPolygon-pucyeT MHOroyronbHUK, onpeaensemMbii MaccMBoM CTpPykTyp Point.
graphic.DrawString("Po3a", New Font("Times New Roman", 40), _
Brushes.Black, New PointF (50, 60))
'DrawString-cosgaeT yka3biBaeMyw TeKCTOBYW CTpOKY B 3aJaHHOM MecTe
'Cc nomowbk onpegensembix ob6bekToB Brush u Font.
'graphic.DrawClosedCurve(demoPen, ppArray)
'DrawClosedCurve-cTpouT 3aMKHYTYyH ¢yHAAMEHTa/IbHYH KPUBYH,
'onpepensemMy MaccuBoM CTpyKTyp Point.
End Sub
#End Region
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#Region "Mpouenypa nepenpucBavBaHuA 3anuBkun GoHa"
Sub 3ANIMBKA(ByRef Pasykpacb, ByVal zalivka, ByVal myTextureBrush, _
ByVal myHatchBrush)
'MapameTpbl 06bSIBNEHbl C KAW4YEBbIM CNOBOM ByRef=>
'B BbI3bIBAWIWEM KOAE MOXHO obecneynTb nepepayvy aprymeHTa
Select Case ComboBox1.Text
Case "zalivka" 'lMpousBoguMm 3anMBKYy MNpPO3payHbM LBETOM
Pasykpacb = zalivka
Case "myTextureBrush"

'MpousBogum 3anuBKY 'KapTUHKOW' 3aHeceHHOW B Resources

Pasykpacb = myTextureBrush
Case "myHatchBrush"
' Mpon3BOAUM PpPA3NIMYHOrO pofa WTPUXOBKY
Pasykpacb = myHatchBrush
Case Else
Pasykpacb = zalivka
End Select
End Sub
#End Region
#Region "[MHamMuyeckoe W3MeHeHWe mMapameTpoB KpuBbIX"
' M3mMeHeHMe paguyca nenecTtka
Private Sub TrackBarl_Scroll(ByVal sender As Object, _
ByVal e As System.EventArgs) Handles TrackBarl.Scroll
TrackBarl.Maximum = 1000
'PictureBoxl.Refresh() ' Refresh<O6HoBneHue> -
'MpUHYAUTENBHO CO3[A€eT YCJIOBUA, MNPU KOTOPbIX S/IEMEHT yMpaB/eHUud
'nenaeT HeAOCTYMHON CBOKW KJIMEHTCKYW 06/1aCTb M HEeMeLJIeHHO
'nepepucoBbiBaeT ceba M BCe AOYEpPHUE DEeMEHTHI.
a = TrackBarl.Value
Npoueaypa_noCcTpoeHUs_KpuBON_Bawero_BapuaHTa()
' KonunyectBo nenecTkoBs

End Sub
Private Sub TrackBar2_Scroll(ByVal sender As Object, _
ByVal e As System.EventArgs) Handles TrackBar2.Scroll
TrackBar2.Maximum = 50
PictureBoxl.Refresh()
n = TrackBar2.Value
NMpoueaypa_nocTpoeHUA_KpWUBOI_Bawero_BapuaHTa()
End Sub
' MoBOPOT MOAYYEHHOro wu3obpaxeHua

Private Sub TrackBar3_Scroll(ByVal sender As Object, _
ByVal e As System.EventArgs) Handles TrackBar3.Scroll
TrackBar3.Maximum = 1000
PictureBox1.Refresh()
alfa = TrackBar3.Value
Npoueaypa_noCcTpOeHWUA_KpUBOWN_Bawero_BapuaHTa()
End Sub
#End Region
End Class
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JIOTATKOBI BITOMOCTI 3 VB

A.1 BJIOK-CXeMH aJrOpPUTMIB

Tabmums A.1 — ®opmaru 6710K-cXeM
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[Tponoskenns Tabmuil A. 1

306epexeHi qaHi

AJIbTEpHATUBHUI TIPOIIEC
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N N /
YmMoBa o TunoBuii mporec
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M /"/
T '\ -

By3zon «Yn»

[Tocunanus Ha
1HITY CTOPIHKY

Byson

/|
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Taomuis A.2 — OcHOBHI BiacTuBocTi VB

BiactuBicThb

Tpanckpunis

ITepexnan

1

2

3

BackColor
1) Back 2) Color

[baek] ['kalo]

1) 3aaniii, 3B0poTHMIA
2) KoJip, kpacuty, nopapoyBatu

BackGroundImage
1) Background 2) Image

[ baekgraund]
["imid3]

1) don, 3amHiii 1wiaH, ¢oH mWporpamMu
2) 300paXkeHHsI, BiI0OpaskaTH, 300pakyBaTu

BackGroundImageLayout

1) Background

[ ' baekgraund]

1) Tmo, 3amHiii minaH, ¢OH WporpamMu

2) Image [1mid3] 2) 300paxkeHHs, BioOpaxatu, 300paKyBaTH
3) Laycg)ut ['leiaut] 3) po3MilleHHs, PO3TaIllyBaHHS, PO3MITKA
Cursor [ko:s9] KYPCOP, MOKaXIUK

FlatStyle 1) nnackuii, KoMipKa

1)Flat 2) Style [fleet] [starl] 2) CTWIb, THII, PO3pOOIATH

Font [font] mpudT

ForeColor ['kalo] 1) nepenniii, oquHApHUIT

1)Fore 2)Color 2) KoJiip, kpacuty, nopapoyBatu

Image ['1mid3] 300pakeHHs, BIIOOpakaTH, 300paKyBaTH
ImageAlign e . 1) 300paxkeHHsi, BimoOpaxaTH, 300paxKyBaTH
1) Image 2)Align ['imids] [olain] 2) CTaBUTH, BUPIBHIOBATH

Imagelndex ['imids] ['indeks] 1) 306paxkeHHsi, BimoOpaxkaTH, 300paKyBaTH
1) Image 2) Index 5 2) iHAeKc, CTPiIKa, MOKaKIUK

ImageKey I . 1) 300paskeHHsi, BimoOpaxatu, 300pakyBaTu
1) Image 2) Key [imids] [ki:] 2) KJIK04, KIaBila

ImageL.ist [list] ['imids] 1) 300paxkeHHsi, BimoOpaxkaTH, 300paKyBaTH
1) Image 2) List 5 2) CIUCOK, TTEPEIiK, apKyIIl, IepepaxyBaHHs
RightToLeft 1) npaBwui,

1) Right 2) To 3) Left

[rart] [tu] [left]

2) B, Ha, 110 3) JIiBHIi, JTiBOpYY

Text [tekst] TEKCT, TEKCTOBHI (haiis1, opuriHan

TextAlign I 1) Tekecr, TEKCTOBHI aun, OpHTriHa
1) Text gZ) Align [tekst] [o'lain] 23 CTaBHTH, BUPiBHIOBATH ¥ ’
TextlmageRelation [tekst] 1) Teker,  TekcToBMii  (aitm, — opuriHan
1) Text 2) Image ["imid3] 2) 300pakeHHsi, BimoOpaxkaTh, 300pakyBaTH
3) Relation [rr'lerfn] 3) BiHOIIIEHHS, CIIIBBIAHOIIECHHS, 3B'A30K
AutoSize . . .

1) Auto 2) Size [saiz] 1) aBToMaTHuHuii 2) po3Mip, po3mipom
AutoSizeMode 1) aBToMaTuuHuii 2) po3Mip, po3mipom

1) Auto 2) Size 3) Mode

[sa1z] [moud]

3) crocib, METOI, peKuM

Location

[lou'kerfon]

PoO3TalllyBaHHSA, ITOJIOKCHHSA

Size [saiz] po3Mip, po3Mipom
ContextMenu [ kontekst] 1) KoHTeKCT; 2) MeHIo
1) Context 2) Menu [ 'menju:] '
DialogResult 1) miajor, po3moBa

1) Dialog 2) Result

['daiolog] [r1'zAlt]

2) 3aKiHYyBaTHUCS, IPUBOJIUTH, Pe3yIbTAT

Tag

[teeg]

SIPIIUK
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Taomuis A.3 — OcuosHi toaii VB

Iomis Tpanckpumitist Ilepexmnan
1 2 3
Anchor ['eenka] YCTAHOBUTHCS, 3aKPITLTIOBATH
Dock [dok] CKOpPOYYBaTH, ypi3yBaTu
Activate [ ektivert] AKTHBYBATH, aKTUBI3yBaTH
AutoSizeChange [saiz] %) ABTOMATHIHIH 3) 3mi
1) Auto 2) Size 3) Change [tfemnd3] ) posmip, posuipom 3) smintosar,

3aMIHSTH, OOMIHIOBATH

AutoValidateChange

['veehdert]

1) aBTOMaTHYHMIA
2) 3aTBEpUKYBaTH, paTu(iKyBaTH

1) Auto 2) Validate 3) Change [{jemds] 3) 3MiHIOBATH, 3aMIHATH, OOMIHIOBATH
BackColorChanged [back] [ 'kalo] g iii‘;'“’K3B£I’4°TLHP§Zq)a i
1) Back 2) Color 3) Change [tfemnds3] p, Xp ) poyB

3) 3MiHIOBATH, 3aMIHITH, OOMIHIOBATH

BackgroundImageChanged
1) Background 2) Image 3) Change

[ ‘beekgraund]
[1mid3]
[tfemnd3]

1) don, 3aaHil TIIAH, TJIO TPOTPAMH
2) 300pakeHHs, BiToOpakaTH
3) 3MiHIOBATH, 3aMIHITH, OOMIHIOBATH

BackgroundImagelLayoutChanged

[ ‘beekgraund]

1) don, 3amHil TUIAH, TJIO TPOTPAMH ;
2) 300pakeHHs, BiToOpakaTH,

1) Background 2) Image 3) Layout %‘I?;SE]] 300pakyBaTu 3) pO3MIIIEHHS,
4) Change [t[ernds] pO3TalIyBaHHs, PO3MiTKa 4) 3MIHIOBATH,
3 3aMIHATH, OOMIHIOBATH

- [ 'baindin] 1) 3B'S30K, MJICTIHHS, CKPIMJICHHS;

%‘rgilr?(?iﬁor;; )ggnﬁzggz(; Chanae [ kontekst] 2) KOHTEKCT; 3) 3MIHIOBATH, 3aMIHSTH,
g g [tfeind3] 0OMiHIOBaTH
CausesValidationChanged [.kozz ] 1) npuuin .
1) Causes 2) Validate 3) Change ['veelidert] 2) Sa”ljBepIDKyBaTI/I,‘paTI/I(blKYB'aTI/I
[tfemnd3] 3) 3MiHIOBATH, 3aMIHATH, OOMIHIOBATH

ChangeUICues
1) Change 2) Cues

[tfemnd3] [kju:]

1) 3miHIOBaTH, 3aMiHATH, OOMIHIOBATH
2) perutika, CUrHa

ClientSizeChanged

[ 'klaront] [sa1z]

1) KJIi€HT, 3aMOBHHK, KOPUCTYBaY
2) po3mip, po3mipom 3) 3MiHIOBATH,

1) Client 2) Size 3) Change [tfemnds3] SAMIRSTH, OGMIHIOBATH
Contextmenuchanged [,k:)ntf:k.st] 1) KOHTEKCT; 2) MEHIO; 3) 3MIHIOBATH,
1) Context 2) Menu 3) Change [‘'menju:] 3aMIiHATH, OOMIHIOBATH

[tfeind3]
ContextMenuStripChanged [ '’kontekst] 1) KOHTEKCT; 2) MeHI0; 3) MaHesb, By3bKa
1) Context 2) Menu 3) Strip ['menju:] CMyTa, HeBEJIMKA JIUISHKA 4) 3MIHIOBATH,

4) Change

[strip] [tfeind3]

3aMIHATH, OOMIHIOBATH

ControlAdded
1) Control 2) Add

[kentroul]
[aed]

1) KOHTPOJIb, KOHTPOJI, KEPYBAHHS,
0opoTh0a 2) moaaBaTH, CKIaAaTH

ControlRemoved
1) Control 2) Remove

[kentroul]
[t mu:v]

1) KOHTPOJIb, KOHTPOJI, KEPYBAHHS,
0opoTb0a 2) BUOANATH, 3HIMATH, 3a0upaTu
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1 2 3
CursorChanged [ka:sa] 1) Kypcop, HOKaX4HK 2) 3MIHIOBATH,
1) Cursor 2) Change [tfemnd3] 3aMiHATH, OOMIHIOBATH
Deactivate JIC3aKTUBYBATH
Disposed [d1'spavz] pO3TalIoBaHU
DockChanged . ) :
2) Change [tfeind3] 2) 3MIHIOBATH, 3aMiHSATH, OOMIHIOBATH
DoubleClick . : 1) moBOXOBATH, TTOABIHHUI
1) Double 2) Click [dabl] [klik] 2) HaTHCHITh, KJIAI[aTH, KJIAllaHHsI
DragDrop 1) TArTHCS, TATTH
1) Drag 2) Drop [draeg] [drop] 2) majiHHsl, 3HWKCHHSI
DragEnter . 1) TATTHUCS, TATTH 2) YBOJHUTH, BXOINUTH,
1) Drag 2) Enter [draeg] [ ento] POHHUKATH, BHOCUTH
DragLeave [dreeq] [li:v] 1) TArTHCS, TATTH 2) 3aJMIIATH, ITH, IXaTH,
1) Drag 2) Leave grLy OPUTTHHSATH
DragOver [draeg]
1) Drag 2) Over ['aova(r) ] 1) TarTucs, TATTH 2) Ha, 3a, 10
EnabledChanged [1'netb(a) ] 1) mocrtymHo
1) Enabled 2) Change [tfeind3] 2) 3MIHIOBATH, 3aMiHSTH, OOMIHIOBATH
Enter ['enta)] YBOJIUTH, BXOJIUTH,

IPOHHUKATH, BHOCHTH
FontChanged 1) mpudr 2) 3MIHIOBATH, 3aMIHATH,
1) Font 2) Change [font] [{femds] 0OMIHIOBATH
ForeColorChanged [ 'kalo] g E§§ ieHHIiH;g;f;aﬁg;: SvBaTi
1) Fore 2) Color 3) Change [tfemnd3] 1P, KD 7. poYyBa
3) 3MIHIOBATH, 3aMiHATH, OOMIHIOBATH

FormCosed . 1) popma, O1aHK, Kiac
1) Form 2) Closed [fo:m] [klouz] 2) 3aKpMBaTH, MICTUTH
Formclosing 1) popma, O1aHK, Ki1ac

1) Form 2) Closing

[fo:m] [klouz]

2) 3aKpMBaTH, MICTUTH

HelpButtonClicked
1) Help 2) Button 3) Clicked

[help] [batn]
[klik]

1) momomora, CIpUsHHS, ITiIKa3Ka
2) KHOTIKA, TYI3HK
3) HATHCHITh, KJIAIaTH, KJIAaHHS

HelpRequested 1) Help 2) Request [h(?lp] 1) momomora, CIpUsTHHS, ITiJKa3Ka 2) 3aIuT,
[r1 kwest] MPOXaHHS
ImeModeChanged [moud] 2) crocib, MeTo 1, HAXHJICHHS
2) Mode 3) Changed [tfeind3] 3) 3MiHIOBATH, 3aMIHATH, OOMIHIOBATH
InputLanguageChanged [:Input] 1) yBoauTH, yBEACHHS, BXiAHUH 2) MOBa,
1) Input 2) Language 3) Changed [ lengwrds] (opmymosars
[tfeind3] 3) 3MiHIOBATH, 3aMIiHATH, OOMIHIOBATH
InValidated [n'vaehdert] HEIICHI
KeyDown . 1) knrou, kaBima 2) yHu3y, YHHU3,
1) &ey 2) Down [ki:] [daun] Oz'IyCKaTI/I ey
KeyUp [ki:] [Ap] 1) xitrou, Kiagimia 2) Haropy, BHUIIE, HAropi,
1) Key 2) Up 1 1AP HaBEpX;
Layout [ler] MAaKeT, PO3TalllyBaHHs, PO3KIIa/IKa
Leave [li:v] 3aIIUIIATH, ITH, IXaTH, IPUIUHATH
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[Tponosxxenns Tabmaui A.3

1 2 3
LocationChanged [lou'ketfon] ilﬁg;f:;famm’ MICHIE3HAXOKCHEA,
1) Location 2) Changed [tfemnds3]

2) 3MIHIOBAaTH, 3aMIHITH, OOMIHIOBATH

LostFocus
1) Lost 2) Focus

[lu:z] [ foukas]

1) 3aryOnenwuii
2) chokycyBatu, POKyCyBaTH

MaximumSizeChanged
1) Maximum 2) Size 3) Changed

['maekstmom]
[sarz] [tfend3]

1) MakcUMaIbHUMN, BUIIUA
2) po3mip, po3mipoM 3) 3MiHIOBATH,
3aMIHSTH, OOMIHIOBATH

MenuComplete [‘menju:] 1) MeHr0; 2) MOBHH, 3p00IICHHIA

1) Menu 2) Complete [kom'pli:t] ’ 3P

MenuStart [‘menju:] 1) MeHr0; 2) MOYATOK, 3aMyCK, CTapT
1) Menu 2) Start [sta:t] ’ > SATYCK, ¢Tap
MinimumSizeChanged [sta:t] [saiz] 1) miHiManbHUH 2) po3Mip, po3MipoM
1) Minimum 2) Size 3) Changed [tfemnd3] 3) 3MmiHIOBaTH, 3aMiHATH, OOMIHIOBATH

MouseClick
1) Mouse 2) Click

[maus] [Klik]

1) muria, Muika 2) HAaTUCHITD, KJIallaTH,
KJTaIlaHHS

MouseDoubleClick
1) Mouse 2) Double 3) Click

[maus] [ 'dabl]
[klik]

1) Muia, MuIIka 2) Mo BOOBATH,
MOJBINHUYN 3) HATHCHITH, KJIAIATH,
KJIAIaHHS

gohljlzeu[;g\g)nDown [maus] [daun] | 1) mumna, mumika 2) yHU3y, YHH3, OITyCKaTH
MouseEnter . 1) mumra, Mumika 2) yBOIUTH, BXOJIUTH,

1) Mouse 2) Enter [maus] [ enta] 1'2p0HI/IKaTI/I, BHOCI/I)TZIB

MouseHover [maus] 1) muria, Murka 2) 3aBUCATH,KOJIUBATHCS,
1) Mouse 2) hover [ 'hova(r) ] BEPTITHCS

MouselLeave . 1) mura, MuIKa 2) 3ajIMIIaTd, iTH, IXaTH,
1) Mouse 2) Leave [maus] [li-v] IPUTTHHATH

MouseMove '

1) Mouse 2) Move [maus] [mu:v] | 1) mMuia, Muiika 2) pyxaTd, pyXaTucs
MouseU 1) mumra, MuIka 2) Haropy, BHILE, Haropi,
1) Mouss 2) Up [maus] [ap] H)aBer; : > b
MouseWheel N .

1) Mouse 2) Wheel [maus] [wi:l] 1) murna, Mumka 2) KoJeco, KoJia

Move [mu:v] 2) pyXxaTH, pyXaTucCsl

PaddingChanged ['peedm] 1) HaOuBaHHS, IPYHTYBaHHs 2) 3MIiHIOBATH,
1) Padding 2) Changed [tfeind3] 3aMIiHATH, OOMIHIOBATH

ParentChanged [ pearant] 1) GaThKIBCHKUiA, BUXiIHUI 2) 3MIHIOBATH,
1) Parent 2) Changed [tfeind3] 3aMIiHATH, OOMIHIOBATH

PreviewKeyDown [pri:"vju:] 1) moniepeaHiii mepersa, aHOHC 2) KIIHOY,
1) Preview 2) Key 3) Down [ki:] [daun] KiIaBimia 3) YHU3Y, YHU3, OITyCKaTh
Regionchanged ['ri:d3(a) N] 1) perion, o6nacts, pailon

1) Region 2) Changed [tfemnd3] 2) 3MIHIOBATH, 3aMiHsATH, OOMIHIOBATH
Resize 3MIHHTH PO3MIp

?)egzgsggzl)n Begin [br'gin] 1) 3MiHHTH pO3Mip 2) TOYMHATH
ResizeEnd [end] 1) 3miHUTH po3Mip 2) KiHelb, 3aKiHUCHHS,
1) Resize 2) End 3aBEpPUICHHS

Show [Jou] II0Ka3yBaTH, IEMOHCTPYBATU
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1 2 3
SizeChanged 1) po3Mip, po3mipoM 2) 3MiHIOBATH,
1) Size 2) Changed [saiz] [Jemds] 3aMiHATH, OOMIHIOBATH
StyleChanged 1) cTuib, THII, pO3POOISATH 2) 3MIHIOBATH,
1) Style 2) Changed [stal] [{femds] 3aMIiHSTH, OOMIHIOBATH
SystemColorsChanged ['sistim] [ 'kalo] rll)o(%lzcgeMi’sz;; fﬁfﬁéﬁfﬂaﬁﬁﬁﬁm
1) System 2) Color 3) Changed [tfends] apoys ’ ’

0OMIHIOBAaTH

TextChanged 1) Tekct, TekcTOBUI (haiin, opuriHa;
1) Text 2) Changed [tekst] [Jemnds] 2) 3MIHIOBAaTH, 3aMIHITH, OOMIHIOBATH
Validate ['vaehdert] 3aTBEP/PKYBATH

VisibleChanged
1) Visible 2) Changed

['vizib(a) ]
[tfend3]

1) BuguMuii 2) 3MiHIOBATH, 3aMiHSTH,
0OMIHIOBaTH
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Tabmuus A.4 — OcHoBHI nporpamMHi KOHCTpyKii VB

Koncrpyxitis Tpanckpunis ITepexiag ITpuxnan
1 2 3 4
End [end] KiHellb, 3aKIHYCHHS, End Class —
3aBepIICHHS 3aBEpIICHHS KJIacy

Dashstyle.Dash — ctub

Dash [df] 1) pucka, pUBOK, TUPE NYHKTUPHUX JHIMH.
ITyHkTup

Add [&d] A0IaBATH, CKJIAIATH Columns.Add — crosmi

J04JaTu

Addextension
1) Add 2) Extension

[d] [1ks tenfon]

1) nopaBaTH, CKIagaTu

2) po3IIUpeHHS,
IPOJIOBXKCHHS, I0JaTKOBHIA
HOMED, PO3LIUPEHHS IMEH1

baiiny

Addextension = True —
Jonatu po3mmpeHHs=
IcTuna

Allowusertoaddro
WS
1) Allow 2) User

[o'lau] ['ju:za] [ed]

1) 103BOJISITH, HaJ]ABATH

2) KOpUCTYyBaY,
KOPHUCTYBAaI[bKHI, CII0KHBAY
3) mo, ms, B, Ha, 710

Allowusertoaddrows —
VYkazyeMo, un
B1JI0OpaYKaAETHCS TSt

D Lo D i, | e
5) psiok, psaa
sender As
As [2z] sIK, 3TiTHO, HATIPUKIIA System.Object -

BIIITPABHUK SIK
CUCTEMHUH 00'€KT

Autosizecolumnsm
ode

1) Auto 2) Size

3) Column 4) Mode

[sa1z] [ kolom]
[moud]

1) aBTOMAaTHYHH I

2) po3Mmip, po3mipom

3) KOJIOHKA, CTOBITYHK,
croBnenb 4) crocio, MeTos

Autosizecolumnsmode
— moBepTae abo 3amae
3HAYEHHS, 110 BKa3Ye,
SAK BUBHAYAETHCA

KU pHUHA CTOBIIIS

Backcolor
1) Back 2) Color

[bak] ['kalo]

1) 3aaHiii, 3B0poTHHI
2) KoJtip, KpacuTH,
nodapOyBatu

Backcolor — 3anniit
KOJIp

Backgroundworke
r

[ ' baekgraund]

1) ¢domn, 3aamiii wiax, GoH
nporpaMu; 2) mnpaiiBHHUK,

BUKOHYE OIEPALIio B

1) Background ['wa:ka] . g X OKPEMOMY IMOTOIII
2) Worker POOITHMK, CITiIBPOOITHHK

BQOgnawgator ["baindin] 1) 3B's130K, IICTIHHS, yKasye iHTepdeiic
1) Binding KOpPHUCTYBava JJIst

2) Navigator

[ naevigeita]

CKpIIUICHHS; 2) HaBiraTop

HaBirarii

Bindingsource

1) 3B'AI30K, IJICTIHHS,

3a0e3revye 37JaTHICTh
HaBiranii, irbTpartii,

1) Bindin "baindin] [so:s CKDIIJICHHS,, 2) IIKepeJIo, .
) g [ 0] [so:s] pinnenss; 2) akep copTysasns #
2) Source BUXITHHAN KOI )
BiIHOBJIEHHS
Brushes.Green — Kucrs.
Brush [braf] MaJTIOBaTH KUCTIO, KHCTh 9
3enennii
click button — Hatucuits
Button [batn] KHOMNKA, T'YI3UK ¢

KHOTIKY
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1 2 3 4
Call migmporpama(m, t,
X, Y, Z) — BUKIIUKAEMO
call ko:I] Ha3MBATH, BUKJIHKATH, ninnporpaM"}: i '
KIIMKATH, TIOBIJOMJISITH nepeaaemo il y sikocTi
apryMeHTIB 3MiHHI: m,
LXYyZ
Chart [tfa:t] aiarpama, rpadik, Tadums, €JIeMEHT KepYBaHHS
cXema, KpeCIeHHS Jiarpamu
Checkbox no3Bomsie
Checkbox [tfek][boks] npanopeLs KOpHCTYBatenl I0JatH

a00 BUIIYUUTH
BIJIMIOBIIHUI NTapaMeTp

Checkedlistbox
1) Checked 2) List
3) Box

[tfeked] [list]
[boks]

1) nepeBipeHe, 3ynMHEHUIA,
CTpUMAHUH

2) CIIMCOK, TePeTiK, apKyII,
nepepaxyBaHHs; 3) KOpoOka,

B1JI0OpaXka€e CIIUCOK
€JIEMEHTIB 13 KHOTIKaMH
y BUIJISIAA1 IPanopuiB
JIBOPYY KOXKHOTO

SIIHK, OOKC, BKJIAAKA eJeMeHTa
KJIaC, PO3psijI, KaTeropis Public Class —
Class [kla:s] » PO3PAL, pi, ) N
copT BIZIKpUTHI KJ1ac
OUMINATH, IIOKPUBATH
Clear [klio] HHAaTH, TOKpHBATH,
YUCTUTH, YiTKHIH
HATHCHITD, KJIAIlaTh Menuitem_Click -
Click [klik] ’ ’ HATUCHITH ITYHKT
KJIalaHHs, KIIalaHHs
MEHIO
. KOJIip, KpacuTu Backcolor — 3aamiii
Color [ 'kalo] P, Xp ’ . A
nodapOyBatu KOJIp
. . o BiI0Opakae JOCTYITHI
Colordialog 1) KoJip, KOJIOPHT, BIATIHOK 700P AoCTYI

1) Color 2) Dialog

[kals] [daislog]

2) miajor, po3mMoBa

KOJIbOPU U €JIEMEHTH
MIpaBJIiHHS

Column

[ 'kolom]

CTOBIITYHMK, CTOBITYHK,
CTOBIICHb

Columns.Add —
CTOBIIL IOJATH

Columncount
1) Column 2) Count

[ 'kolom] [.kaunt]

1) CTOBIYHKK, CTOBITYHK,
CTOBIENb 2) YBa)KaTH,
MOpaxyBaTH, PaxyHOK,
KIJIbKICTh

noBeprae ado 3a1ae
YHCJI0 CTOBIIIIIB, 1[0
B1I0OpaKAIOTHCS B
00'exti DataGridView.

BitoOpakae
penaroBaHe TEKCTOBE

Combobox [kombo] [boks] [Tone 31 ciuckom 1oJie i po3KpUBaE
CIMCOK 3HAYEHb, 110
pelaryrThCsl

. My.Computer —

Computer [kom pju:ts] komn'wtep, EOM

Miit. Komn'totep

Contextmenustrip
1) Context 2) Menu
3) Strip

[ kontekst]
[ ‘'menju:] [strip]

1) KOHTEKCT; 2) MEHIO ;
3) mameJib, By3bKa CMyTa,
HEBEJIMKA JTUTSTHKA

BiZIoOpakae MEHIO
HIBUJIKOTO JIOCTYITY
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1) crBOpIOBaTH,
Creategraphics [kri:"ert] BUKJIMKaTH, 3aaymyBat | Creategraphics — crBoputu
1) Create 2) Graphics | ['greefik] 2) rpadika, rpadiuauii | rpadiky

CHMBOJI

Dashstyle
1) Dash 2) Style

[deef] [stail]

1) pucka, puBOK, THpE
2) CTWJIb, THII,
po3pobiaTu

3aj1a€ CTUIIb ITYHKTHUPHUX JIIHIH

Datagridveiw
1) Data 2) Grid
3) View

[‘deito]
["grid] [vju:]

1) nawui, inpopmartis,
MMOKA3HUKH, BIJOMOCTI;
2) ciTka, po3B'sA30K;

3) orsia, BUA, TyMKa,
TIOTJISAJT, TIPOEKIIIS;

BiJI0Opakae psiAKM M CTOBMII
JAHUX Yy CITI1

Datagridviewcellstyle
1) Data 2) Grid

[‘deito]
["grid] [vju:]

1) nawi, iHpopmartis,
MMOKA3HUKH, BIJOMOCTI;
2) ciTka, po3B'sA30K;

3) orums, BHA, TyMKa,

Datagridviewcellstyle — nonae
BIZIOMOCTI PO (popMaTyBaHHs
W CTHJIB, 3aCTOCOBYBaHI JI0

3) View 4) Cell e . .
5) Style [sel] [starl] TOTJISL, TIPOEKILis; 4) OKPEMUX KOMIPOK B €lIEMEHTi
KOMIpKa, KITITKa, kepyBaHHs Datagridview
eJIeMeHT 5) CTHIIb, TUTT
1) nawi, indopmarris,
MMOKa3HHUKH, BIIIOMOCTI;
Dataset 2) YCTAHOBJIIOBATH, MIPEACTABIISIE KEII TaHUX y

1) Data 2) Set

[‘deita] [set]

3a/1aBaTH, CTABUTH,
Ha01p, KOMILUICKT,
KOMILIEKC

mam'sti

Datetimepicker
1) Pick 2) Time
3) Date

[pik] [taim]
[deit]

1) BuOip matu it yacy;
2) BuoOip, yaap,
3yOouncTKa; 3) yac,
Yacu, pa3, MOMEHT,
CTpOK; 4) nara, JIcHb,
CTPOK, 4Yac

JI03BOJIsSIE BUOpATH Yac 1 1aTy i
B1JI0Opa3UTH iX B 0OpaHOMY
dbopmari

Defaultcellstyle
1) Default 2) Cell

[dr' fo:1t] [sel]
[starl]

1) 3a 3aMOBYYBaHHSM,
YXBAITIOBATH 3HAYECHHS
3a 3aMOBYYBaHHSIM,
3HAYCHHS 3a

Datagridview.Defaultcellstyle —
BrnacTuBicTb, 110 MoBepTae
a0o0 3a71a€ CTUIIb KOMIPKH 3a
3aMOBYYBaHHSM, siKe Oy/ie
3aCTOCOBYBATHCS 10 KOMIPOK B

3) Style 3aMOBUYYBAHHAM 2 : o
) Sty oBIYBaH] ) 00'exti Datagridview1, sixiio
KOMIpKa, KITIITKa, .8 >
HE 3a/1aHi SKi-HeOyAb 1HII1
eJ1eMeHT 3) CTHJIb, THII . .
BJIACTHBOCTI CTHIIIO KOMIPKH
1) 3a 3aMOBYYBaHHSIM,
YXBAITIOBATH 3HAYCHHS
Defaultext 3a 3aMOBYYBaHHSIM, Defaultext = po3mupenns 3a

1) Default 2) Ext

[dr fo:1t]

3HAa4YeHHs 32
3aMOBYYBaHHSM 2)
PO3LIHPEHHSA

3aMOBYYBAHHAM=
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Dim x As Double, y As
Double, z As Double —
. MOTHMSIHITH cTaHIapTHHH omnrc [Dim
Dim [dim] o anzap [Dim]
HEJOCTYITHUH, BUMIp yCiX BUKOPUCTOBYBAHUX
eJIEMEHTIB Y HACTYITHOMY
KO/Ii
1) karator, mupexTopis, MHAIICYJIMPYET BY30J1 a00
Directoryentry [direktori] Tnarka, JTUpeKIis 2) BCTYII, aney. PYeT BY3O
. . C 00'exT iepapxii Active
1) Directory 2) Entry | [‘entri] 3ammc, BXia, B3, .
Directory
yBeJeHHSI
tn As Double — tn Sk
. .v . | 9MCIIO TIOABIMHHOT
Double ['dabl] II0/IBOIOBATH, MOABIHM A e .
TOYHOCTI, 13 MJIaBal0Y01
KOMU
1) mamoBaTu, 3aJIy4aTH,
Drawcurve ) i Drawcurve — mantoBatu

1) Draw 2) Curve

[dro:] [ka:v]

0JIEP>KyBaTH 2) KpHBa,
TPAEKTOPIsS

KpUBY

Drawing

['dro:m]

MaJIIOHOK, MAJIIOBAHHSA

Drawing.Font —
MasmoBanns. Ipudr

Drawline
1) Draw 2) Line

[dro:] [lain]

1) maaioBaTH, 3aJ1y4aTH,
OJICpXKyBaTH 2) JIiHis,
qepra, psiiok

Drawline — maroBaTn
JIHIO

Drawstring
1) Draw 2) String

[dro:] [strim]

1) maoBaTH, 3a1y4daTH,
OJICpPIKyBaTH

2) TIOCITIIOBHICTb, PSII,
JTAHITIOT, PAAOK

Drawstring — MaitoBatu
pAIOK

1) eJieMeHT, CTHXis,

Elementhost [ elimont] daxTop, 1aHKa MHO>KHMHA €JIEMEHTIB
1) Element 2) Host [houst] P, .

2) MHOKMHA, BEyIHii

Hazae iHTepderic
1) nomMuJika, A pd
. KOPHCTYBaya, 1110 BKa3ye
. , HOTPIIIHICTh, OMaHa, .
Errorprovider [‘era] . KOpPHCTYBa4€B1 PO
. S BIZIXUIICHHS .

1) Error 2) Provider [pra’vaida] HAsIBHICTh IOMUJIKH B

2) TocTavalbHUK, !

. CHCTEMi KEepyBaHHs
nposaiiaep

dbopmoro

Eventargs
1) Event 2) Args

1) [‘i:ven] 2)
["a:g]

1) BHIAmOK, MOIIs,
pe3yJbTar, pe3yJabTar;
2) apryMeHTH

Eventargs — pesynbpTaT
apryMeHTy

1) mopist, BUMAIO0K, OIS,
pe3yibTaT, pe3yJibTaT

3a0e3revye B3aeEMOJis 3

Eventlog [i"vent] [log] 2) norapudm, JKypHAJIaMHU 011l
1) Event 2) Log .
3amycyBaTH, Windows
JorapupMIgyHUHA
Exclamation [ eksklo'merfon] | Buryk
. | Visible = False —
False [fo:1s] Henpap/Ja, HEMPABUIbHUN

Bugumunii=Henpasna
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Filename
1) File 2) Name

[fail] [netm]

1) daiin, nocwe, apxis,
crpasa, 30epiraTu,
peectpyBatu 2) im's,
Ha3Ba, HA3MBATH

Filename — im'st daiiny

Filesystem 1) File
2) System

[fail]

['sistim]

1) daiin, nocwe, apxis,
crpasa, 30epiraTu,
peecTpyBartu 2) cucrema,
Opraizm

My.Computer.Filesystem —
Miit. Komn'rorep. daiinosa
CucreMma

Filesystemwatcher
1) File 2) System

[fail] ["sistim]

1) daiin, nocwe, apxis,
crnpasa, 30epiraTi,
peecTpyBatu 2) cucrema,

CTEXXUTD 3a
MOB1IOMJICHHSIMH TIPO
3MIHY y (aisIoBiil cucTeMi

3) Watcher ['wotfo] opranism 3) cmocrepirady, 11 CTBOPIOC HOAI, KOJIH
PO— 3MIHIOETHCS KaTaJior abo
! dbaiin
Filter [ filto] dinmeTpyBatH, GiabTp Filter = — ¢pinmpTp=
1) namea, BioOpakae Aiaorose
Folderbrowserdialog | [ foulds] HIBUAKO3IIMBAY, BiJIjHop o (ilsBo e
1) Folder 2) Browser [brauzer] (habIIOBATBHIK o Hc’Tm aiIIeBi BJI-/II6 T
3) Dialog ["daislog] 2) 6paysep 3) KOHTPOJIb, H&EK yB p
KepyBaHHs, 60poTh0a Y
Drawing.Font —
Font [font] mpugT MamnroBanss. Hpudt
BiJI0Opakae JiaioroBe
Fontdialog [font] 1) mpudrt, mKepeno BIKHO, 0 JI03BOJISIE
1) Font 2) Dialog ["daislog] 2) miajor, po3mMoBa KOPHCTYBauy o0OpaTH
mpudT 31 COUCKY MIPUPTIB
Fontstyle [font] 1) mpudr 2) cTHab, THI,
1) Font 2) Style [starl] poO3po0ISATH Fontstyle — crunb mpndry
_ Fort =tn To tk Step th —
For [fo:] JJIs1, JUUIsL TOTO, 1100, 32 o t = tn Jlo tk kpox th
Forecolor : L TEP I, OMHAPHII | £ pacolor — nepeIHii
[ 'kalo] 2) KOJIip, KPacuTH, .
1) Fore 2) Color KOJTip
nodapOyBatu
_ Windows.Forms. — gpopmu
Form [fo:m] dopma, 6i1aHK, KIac Windows
Eormat [ fo:maet] ¢popmaryBatn, format As — ¢popmatyBaru
’ oTdopmaTyBatu, popmaTr | K
1) citia, po3B30K: Gridcolor = Color.Red
Gridcolor P ’ [ToepTae abo 3a1ae KOIip

1) Grid 2) Color

["grid] [ ‘kals]

2) KoJIip, KpacurH,
nogapOyBatu

JIHIA CITKH, 1110
PO3AUISIOTH THI3/A.

Groupbox
1) Group 2) Box

[gru:p] [boks]

1) rpyna, rpynysaruy,
3rpymyBatH 2) Ookc,
BKJIA/IKa, KOPOOKa, SIIHK

Groupbox1.Visible =
False — I'pynnaBxnanok]1.
Buauma =Henpasna

Handle

['haendal]

YHPABJISITH, PETyIIIOBATH,
pyudKa, pyKosiTh

Handles Textbox1 —
KEpyBaHHA TEKCTOBOIO
BKIJIAAKOHO
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Hatchbrush 1) mWTpuxXyBaHHs, IPaTH E;;g:ig%i;j:ﬁi:p;fozﬁy
1) Hatch [heet[] [braf] 2) MaJIfOBaTH KUCTIO, PHXYB ’
2) Brush KHCTE OCHOBHHM KOJILOPOM i
KOJIbOPOM TJIa.
Headertext 1) psinok, psizx2) TEKCT,

1) Header 2) Text

['hedoa] [tekst]

TEKCTOBUH (ail,
OpHriHal;

Headertext — psimok Tekcry

Height Step 20 — Bucora Kpoxk

Height [hart] BHCOTA, PICT 20
. 3a0e3neuye AJisl €JIEeMEHTIB
Helpprovider 1) nonomora, CripusiHHS, yea :
[help] . KEepPYBaHHS CILTMBAIOYE BIKHO
1) Help L mijzKasKa 2) mocTavalbHUK, g . ;
. [proa’vaida] N JOBITKHA a00 BIKHO OTIEPaTHUBHOT
2) Provider nposaiigep .
JIOBIZIKH
If [1f] SIKIIO, YU
1) 306pakeHHsl, . :
; YIIPaBIIIHHS KOJISKITIEIO
. BiJoOpakaty, . N
Imagelist e 300pakeHb, sIKi 3BUYAHO
. [list] ['imid3] | 300paxkyBaTu 2) CHUCOK, .
1) Image 2) List . BUKOPUCTOBYIOTHCS IHITUMHU
neperiK, apKyl,
eJIeMEHTaMHU KePyBaHHS
nepepaxyBaHHs
Imports System.Math —
Import [1m'po:t] iMmopTyBaTu, BHOCUTH ImmopryBaT
Cucrema.Maremaruka
. . iHpopMaris,
Information [ mfo'merfon] | . bop L
1HbOopMaIitHUH
1) yBoauTH, yBeeHHS

1) Input 2) Box

[ 'mput] [boks]

BX17HUH 2) OOKC,
BKJIAJIKA, KOPOOKa, STIHK

Inputbox — yBemith BKIaIKY

ijie YHucJIo,

Integer ['mtid3o] . . As Integer — sx 11iy1e YuciIo
UJTOYNCEIbHU I
Item ["aitem] HNYHKT, naparpad, crartst | Menuitem — nyHKT MeHIO
€THKETKa, MIiTKa, SIPJIHK, HAJIa€ eJICMEHTY KepyBaHHS
Label HaKJIeliKa, MapKyBaHHS, TKCT onucy abo Ha iHpopmaIlito
Oupka 11 YaC BUKOHAHHSI
. . . | BimoOpaxae eJIeMEeHT KEPyBaHHS
Linklabel [linnk] MOCHJIAHHS, 3B'SI30K, JIHISA «Hﬂamfc» I pyB
1) Link o 3B'3KY, 3'€IHYBaTH ’ PAPKY
dbopmMaryBaHHs.
1) cniucok, nepertix, .
. BiZIoOpakae CIIMCOK, 3 SIKOTO
Listbox apKyII, TiepepaxyBaHHs,

1) List 2) Box

[list] [boks]

2) KopoOKa, Sk, OOKC,
BKJIAJIKA

KOpHUCTYBa41 MOXKE BI/I6paTI/I
CIICMCHTH

Listview
1) View 2) List

[vju:] [list]

1) orsisia, BUA, IyMKa,
TOTJISIT, TIPOCKIIis;

2) CIIMCOK, TepelTiK,
apKyIII, epepaxyBaHHs

BimoOpakae KOJEKIIio
€JIEMEHTIB B OJTHOMY 3 I'SITH
pI3HUX BUCTaB

Load

[loud]

3aBaHTAXyBaTH,
3apsAKaTu,
3aBAHTAXKCHHA,
BAaHTaXXHUTHUCA

Handles Me.Load — kepyBaHHs
MeHi.3aBaHTaXEHHSI
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03TallyBaHHS, . :
. , pe y Me.Location — Meni.
Location [lou'kerfon] MICIIE3HaXOKCHHS,
Po3sramryBanHs
I0JI0XKEHHSI
1) 3amMackoBaHMii, MACKOBaHHIi, | BHKOPHCTOBYE MACKY IS
Maskedtextbox [ma:skt] CXOBaHHIi; 2) TEKCT, PO3PI3HEHHSI IPUITYCTUMOTO
1) Masked ' TEKCTOBMIA (haiii, OpUriHa; f HENPUITYCTUMOTO

2) Text 3) Box

[tekst] [boks]

3) xopoOka, sIuK, OOKC,

BBEICHHS JaHUX

BKJIAIKA KOpHCTYyBadueM
Imports System.Math —

Math MaTeMaTHKa, MaTeMaTHIHUN IMITOPTYBaTH
Cucrema.MartemaTuka

max MaKCUMaJIbHUM
Handles Me.Load —

Me MeHe, MeHi KEepyBaHHs
Memni.3aBaHTaXEHHS

Menu [ ‘'menju:] MEHIO0 Menuitem — nyHKT MEHIO
BiJI0Opakae KOMaH N

Menustrip [ ‘'menju:] 1) MeH10; 2) maHeJIb, By3bKa JI0JIaTKa ¥ TapaMeTpH, 1110

1) Menu 2) Strip | [strip] CMyTa, HeBEIIMKa JIUISTHKA 3rpyroBaHi 3a
(GYHKIIOHAIBHICTIO

Messagequeue . .

1) Message [’m‘e?1d3] 1) TOBiIOMIICHHSI, JTHCT Hajlae JIOCTYI 0 Hepru

2) Queue [kju:] 2) uepra, XBiCT cepBepa 4epru noBiOMIICHb

min MiHIMaJTbHHHA

Monthcalendar ‘ . BiJI0OpaXkae MICIIYHUIN

1) Month [@AnQ] 1) micsaup ; 2) kagenaap, KaJIeHap, 3a J0TIOMOT0I0

[ ’keelinda] CITUCOK, PEECTPYBATH SIKOTO KOPUCTYBa4 MOXKE

2) Calendar
BHOpaTH AaTy

Mouseenter 1) muma, mummka 2) ypoautu, | Textboxl_Mouseenter —

1) Mouse [T“a“s] BXOJUTH, TekcroBa

2) Enter [ento] NPOHHMKATH, BHOCUTH BKJIQJIKA YBEJICHHS MUIIKOIO

Mouseleave Textbox1.Mouseleave —

1) Mouse [maus] [li:v] .1) MHIId, MHIIKA 2) sanmatt, TekcroBa

iTH, iXaTH, MPUIIMHIATH

2) Leave BKJIQJIKA MPUTIUHUTH MHIIKY

Msgboxstyle 1) moBimomienHs 2) 60xc,

1) Msg 2) Box [boks] [starl] | BKIagka, KOpoOKa, AIIHMK

3) Style 3) cTHIIb, TUII, PO3POOJISATH

Mybase 1) miit, Mos1, MO€ 2) OCHOBA, Mybase.Load —

1) My 2) Base

[mar] [bers]

0asza

Mosbasa.3aBanTaxeHHs

New

[nju:]

HOBMIi, OHOBJICHHUI

New Point — HoBa kpamnka

Notifyicon:
1) Notify 2) Icon

[ noutifai]
["aikon]

1) crioBimaTH, MOBiIOMJISITH,
iH(pOpMYBaTH, MOBIIOMIIATH;
2) 300pakeHHs1, 3HAYOK,
IKOHKA

BiZloOpakae MO3HAYKY B
00J1acTi MOBIAOMIIEHB
IIpaBOpPYyY Bij MaHei 3a1a4

«Komm’'loTepHa TexHika Ta nporpamyBaHHS»




[Tponoxxenns Tabmauii A.4

103
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Numericupdown

1) Numeric 2) Up

[nju: ‘merikal]
[ap] [daun]

1) yncaoBmii, HUPPOBHUI;
2) Haropy, BUIIE, HArOPI,
HaBepx; 3) YHU3Y, YHHU3,

BimoOpaxkae euHe
YHCJIOBC 3HAUYCHHA,
SIKe KOPHUCTYBA4 MOKE
30UTBIIUTH 200
3MCHIIIUTHU 3a

3) Down
OITyCKaTH JIOIIOMOT OO «BIOPY —
YHU3» KEPYBaHHS
eJIEMEHTaMHU
Object 00'€KT, IIpeaMeT, MeTa, HaMip System.Object -
CHUCTEMHHI 00'€KT
Opacity [ou'paesiti] HeNpo30picTh, TOMYTHIHHS Opacity = 100 —

Henpo3opicts=100

Openfiledialog
1) Open 2) File

[‘oupon] [fail]

1) BinkpuTH, BiIKpUBATH,
BiJIKpuBaTHCs 2) (aiiji, 10Che,
apxiB, crpaBa, 30epiraTi,

Bi0Opaskae aiaorose
BIKHO, 1110 JO3BOJISE

: "daialo . OpUCTyBaueBi

3) Dialog [ el peectpyBatu 3) miaJior, Kopuctypatien

BIIKPUTH (paiin
po3MoBa

BiJTI0Opakae JiaioroBe
BIKHO, III0 JO3BOJISIE

Pagesetupdialog [peids] 1) cropinka, cmyra KOPHCTYBaueBi

1) Page 2) Setup [I')daisslo ] 2) ycTaHOBKA, 00J1aIHAHHS, 3MIHIOBATH IMapaMeTpu

3) Dialog & cucrema 3) aiajor, po3mMoBa CTOPIHKH TS TICUATKH,
BKJIFOYAOYH MOJIA U
OpIEHTAIlIIO TTaTnepy
Handles Me.Paint —

. MAaJOBATH, KPAaCHTH,
Paint [pemt] KepyBaHHS

OTHCYBaTH

Meni.MairoBatu

Painteventargs

1) Paint 2) Event 3)

[pemt] ["i:von]
["a:g]

1) maJoBaTH, KPacuTH,
OTIMCYBATH 2) BUMAJIOK, OIS,
pe3ysbTaT, pe3yJabTar;

Args 3) aprymeHnTu
Pen [ben] pyuKa As New Pen — sk HoBa
pyuKa
[2))ers1gtset 1) pen [pen] [set] 1) pyuka 2) rpyna, Ha6ip,
YCTaHOBJIKOBATH
[pEICTABIISE
Perfomancecounter £ 1) BUKOHAHHS, BAKOHAHHS, [isl | KOMIIOHEHT
1) Perfomance {Pljau:il.?cl]g ns] 2) JTYMILHUK, BUMIPHHK, JIYUITbHUKA
2) Counter oOuucIroBajIbHe 00JIaHAHHSA MPOIYKTUBHOCTI
Windows
1) kapTHHKa, KapTHHA,
Picturebox , . 300paKeHHsI, MaJIIOHOK ; BioOpakae
1) Picture 2) Box ['piktf] [boks] 2) 6I:)Kc, BKJIAJIKA, KOPOOKa, 306paI))KeHH$I

SIIIAK

Point

[pomt]

IYHKT, Kpanka

New Point — HoBa

Kparnka

Al ABH3 «JoHHTY»




104

[Tponosxenns Tabmuili A.4

1

2

4

Preserve

[pr1'zo:v]

30epiraTtu, obepiratu

SKIIO MOU(DIKATOP
Preserve 3a3HaueHui,
3HAYCHHS €JIEMECHTIB
KOIIIOIOTHCS 3
ICHYIOYOT'O MacHBY B
HOBHUH

Printdialog
1) Print 2) Dialog

[print]
["daislog]

1) meuarka, wpudr,

IPYKYBaHHS, IPYKyBaTH
2) miaJjior, po3mMoBa

BiZloOpakae J1ianorose
BIKHO, 1[0 J03BOJISIE
KOpHCTyBaueB1 BUOpaTu
MPUHTEP 1 IHIII
napaMeTpH MeYaTKh

Printdocument
1) Print 2) Document

[print]
['dokjument]

1) meuarka, mpudr,

JPYKYBAHHS, PyKyBaTH
2) IOKYMEHT, TeKCT, Narip

BU3HaYa€ 00'eKT, 110
BIJIMTpaBJIsi€ BUXITHI
JlaH1 Ha IPUHTEP

Printform
1) Print 2) Form

[print] [fo:m]

1) meuarka, mwpudr,
JIPYKYBaHHSI, IPyKyBaTH 2)
¢dopma

JIO3BOJISIE IPYKYBATH
Windows Form, six
MIPOCTHIA 3BIT

Printpreviewcontrol
1) Print 2) Preview
3) Control

[print]
[ pri:"vju:]
[ken troul]

1) meuarka, mpudr,
JPYKYBaHHS, IPYKYBaTH
2) nonepeHiii mepers,
aHOHC 3) KOHTPOJIb,
KepyBaHHs, 00poThOa

MIPE/ICTABIISIE TUTBKH
YaCTUHY JIOKYMEHTA B
PEXHUMI TONIEPETHBOTO
nepersiy

Printpreviewdialog

[print]

1) neuarka, mpudr,
IPYKyBaHHS, IPYKyBaTH

BiJI0Opakae JiaioroBe
BIKHO TIOTIEPETHHOTO

1) Print 2) Preview ["pri: vju:] Lo
3) Dialog ['daiolog] 2) nmomepeHiii meperJsi, Neperysiay T0KyMeHTa
& aHoHC 3) aiaJsor, po3MoBa nepes NeyaTkoro
SITOBUI, COJIAAT, NPUBATHMIA, .
. . A » CONIAT, TP . Private Sub —
Private [ praivit] 0COOUCTHH, BITOKPEMIICHUH, .. .
. MPUBATHUMA MIAPO3ILT
CEKPETHHI
MPEJICTaBIISIE JOCTYII JIO
JIOKQJIbHUX 1 BUITYYEHUX
MIPOIIECIB,

Process [ "‘prouses] Iisi, mpouec 3a0e3neuyroun
MO>KJIUBICTB 3aIyCKy i
3YNUHKU JIOKaJTbHUX
MpoIIeCiB

, 1) mporpec, po3BUTOK, YCIiXH . .

Progressbar [ 'prougres] ) nporpec, p Y > | BimoOpaxkae HAMKATOP

1) Progress 2) Bar

[ba:]

TUTHH, TIOJIIIICHHS; 2) puca,
BaX1J1b, CMyTa

BHKOHAHHS OTeparii

Public

[ pablik]

im.: mybmika, HapoJ,
TPOMAJCHKICTh; NPUKM. :
nyOJIiYHUH,
3arajabHOJOCTYITHUA,
BiAKpUTHIA

Public Class —
BIIKPUTHI KJ1ac
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1 2 3 4
JI03BOJISIE KOPUCTYBAdy
1) panio, pagiorpama 0Oparu nesHui
Radiobutton [ 'reidiou] PaJ110, pajiorpama, napamerTp i3 rpynu B
- paaupyBaty; 2) KHOIKA, L
1) Radio 2) Button [batn] VTS KOMOIHAIIIT 3 IHIIUMHU
M KHOITKAMH y BUTJISITI
IPaIopIliB
1) ynraTH, BUBYATH .
: ’ ’ . Filesystem.Readalltext —
Readalltext [ri:d] [2:1] TIYMauyuTH, YMTAHHSA 2) yCi, Uy
C daitnoBasCucrema.
1) Read 2) All 3) Text | [tekst] yBeCh, IUIHiT 3) TEKCT,
o 1. : UYurareBecbTekcr
TEKCTOBUH (ailsl, OpuriHan
Readline — meton
. 1) yuTaTH, BUBYATH, BHUKOHY€E YUTAHHS PSIKA
Readline 1T 2) i -
1) Read 2) Line [ri:d] [lain] | ToIymMauuTH, YMTAHHSA 2) JIiHISL, | CHMBOJIIB i3 TOTOYHOTO
qyepra, paaoK MOTOKY ¥ IMOBEPTAE JaHi
y BUTJISIII PSIJIKA
Readonly — 3anae
. 1) yuTaTH, BUBYATH,
Readonly [ri:d] 3HAYEHHSI, 1[0 BKA3YE,
: TIYMaYUTH, YATAHHSA
1) Read 2) Only [ "ounli] . YM MOKE KOPUCTYBa4
2) TiIbKM, HETABHO . .
3MIHIOBaTH KOMIPKH
IIpumycoBo cTBOpPIOE
YMOBH, TIPH SIKUX
eIIEMEHT KepYBaHHS
. . 0OUTH HEAOCTYITHOIO
Refresh [r1 fref] OCBDKATH, 00OHOBJIATH p renoctyn
CBOIO KITIEHTCHKY
007acTh 1 HeraifHo
nepemMaiboBye cede i
yC1 I0YIpHi €IEMEHTH
. . . End Region — kixern
Region ‘ri:dzon 00J1acTh, pETioH, cdepa, palioH h
g [ Ti:d3en]  perion, cdepa, p oGacTi
. ., 1) nonoBigpe, 3BIT,
Reportviewer [ri po:t] n)osi OM;gHH;I MIPOTOKOJ 2) BiJI0Opakae 3BIT
1) Report 2) Viewer [vju:ver] . » TP 7O0P

IJIs/1a4, MporpamMa neperJsity

Richtextbox

[rit[] [tekst]

1) Garatuii, sCKpaBHii, TyCTHIA,
KOIIITOBHHMIA, PACHHUIA; 2) TEKCT,

3a0e3nedye 101aTKOB1
3JATHOCTI BBEICHHSA 1

1) Rich 2) Text 3) Box | [boks] upudT, Tema; 3) KopoOkKa,
pelaryBaHHS TEKCTY
SIIUK, OOKC, BKJIAJAKAa
Row AN0K, ps Rows.Add —
PHAOK, P Psnxa./logatu
[ToBeprae abo 3amae
Rowcount [ kaunt] ilp:)?oi}gﬂﬂ ;}Z yB(?IiKaTH’ YHUCJIO PAIKIB, 110
1) Row 2) Count ! OPAXyBatil, paxyHoxK, BiZIOOpaKaroThCS B
KUIBKIiCTB N L
o0'exti Datagridview.
Rowheadersvisible —
Rowheadersvisible : VYkazyemo, uu
1) Row 2) Header [Iheda] 1) psox, pAA 2) 3Ar0I0BOK BiZIOOpaKa€eThCsI
[ 'vizabl] 3) BUaAUMMIA, IBHUI

3) Visible

CTOBIICIb, 110 MICTHTh
3aroJOBKH pSIJIKiB.
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1 2 3 4
BifoOpakae /1ianorose
A 1) 3aomamxyBatu, 30epiraru, BIKHO, 1110 JIO3BOJISIE
Savefiledialog o ) saomapicy pirat HHO 03t
1) Save 2) File [seiv] [fail] | psaryBaTu, 306epertu 2) daii, KOPHCTYBa4eBi
3) Dialo ["daiolog] JIOChE, apxiB, CIIpaBa, 30epiraTw, BHOpATH MICIIC
g peectpyBatu 3) aiaJjior, po3MoBa pO3TanTyBaHHs IS
30epexeHHs (hairy
. 1) BinOupatu, BUGHpPATH
I indexchan . ’ :
38 ectedindexchange [s1'lekt] 2) BHOCUTH B TIOKQXXYHK, Selectedindexchanged —
1) Select 2) Index ['mdeks] }'IOCTaanI/I HOKa)K‘H/.IKOM, B§16paHLIe 1HJIEKCOBaH1
[tfend3] ingexcyBaru 3) 3MiHIOBaTH, 3MIHU
3) Change . :
3aMIHSATH, OOMIHIOBATH
sender As
, . System.Object —
Sender ['senda] BiAIpaBHUK, IepeiaBady B
CUCTEMHUH 00'€KT
Serialport ['sioriol] 1) cepiitHuii, MOCTiIOBHMIA, HPEJICTaBIISIE PECypC
1) Serial 2) Port [po:t] MOPSIKOBHIA, TEPIOTMYHHI 2) TIOPT | MOCIIIOBHOTO MOPTY
3abe3neuye
MOXJIUBICTh
MMIAKITIOYEHHS 10
. 1) cay:xkba, nocnyra .
Servicecontroller . ) caywba, yra, MPaIoY0i a00
[sa:vis] 00CITyTOBYBaHHsI, CEpBiC

1) Service
2) Controller

[kontroulo]

2) KOHTPOJIep, PETYIISTOP,
KOHTPOJIEP, OIIEPaToOp

BCTAHOBJICHO1 CITY)KOH
Windows,
HAIPaBJICHHS J0 HEl
3aMuTIB 1 KEpyBaHHS
HUMU

1) noka3yBaTH, IPOSBIIATH,

Showdialog 1) Show | [fou] . Showdialog —
. s JIEMOHCTpYBaTH 2) AiaJior, .
2) Dialog ["daislog] MOKa3aTu Jiajaor
po3MoBa
[ToBeprae abo 3amae
. . . 3HAYCHHS, 1110 BKA3Ye,
Size [saiz] 2) po3Mmip, po3mipom 4K BUSHAYACTECS
HIMPHUHA CTOBITIIS
Solidbrush ['solid] 1c) Cﬂif::ﬁzgpﬁai‘g;;‘; en | solidbrush — Buswauae
1) Solid 2) Brush [braf] yi > | KHCTh OJIHOTO KOJILOPY
KHCTh
MOKa3y€e KOPUCTYBAUy
Statusstrip tcias] | e | nesermyit ot
1) Status 2) Strip [strip] - BY3 yra, p yr . >,
HEBEJIHMKA JUTSTHKA KOMITOHEHTH 00'€KTa, i
onuc 00'ekTa
KPOK, CTyIaTH aTucs Fort=tn To tk Step
Step [step] POX, CTyHaTH, pyx th — ms t = tn [lo tk

IMO€TaItHO

Kpok th
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1 2 3 4
Streamreader —
. . . Peanizye Textreader,
Streamreader [stri:m] 1) noTik, MOTOKOBHH, TIepeIaBaTH o
1) Stream 2) Reader | ['ri:do] IIOTOKOM 2) 4nTay, 3aci0 YNTaHHS AU STUTYE CUMBOJIH
3 IOTOKY OaliTIB y
NIEBHOMY KOJYBaHHI
String [strig] HOCIIVIOBHICTD, PAJL, JIAHIIOT, As String = K psSI0K
PSIIOK
Strip [strip] NaHeJh, BY3bKa CMyra, HeBE/HKa TOOIStrip — maHeh
JTSTHKA IHCTPYMEHTIB
Sub [sab] RONOIICENNS. HUMICHE HO20 M., nié Private Sub — yacTKa
YUM-H., Oinbul OPIOHUL NIOPO30iL. MIPO3 AT
System ["sistim] CHCTEeMAa, OpPraHizMm System.ObleCt .
CHUCTEMHHI 00'€KT
Text [tekst] TEKCT, TEKCTOBHI (haiis1, opuriHan Writealltext — micaru
BECh TEKCT
JI03BOJISIE
KOPHCTYyBaueB1
BBOJATH TEKCT 1
Textbox [tekst] 1) Tekcr, mpudr, Tema; 3abe3neuye
1) Text 2) Box [boks] 2) KopoOKa, SIIuK, OOKC, BKJIAAKA | peaaryBaHHs
JIEKUTBKOX PSIKIB,
MaCKyBaHHS
CHMBOJIIB TTAPOJIS
Textreader —
[Ipencrapmsie 3acio
Textreader [tekst] 1) TekcT, TekcTOBUH (aii, YUTaHHS, [0
1) Text 2) Reader ['ri:da] opuriHai; 2) ynrtad, 3aci0 YMTaHHS | JO3BOJISE 3UUTYBATH
MOCIIIIOBHI HabopH
3HAKIB.
Texturebrush €
00'ektoM Brush, mo
Texturebrush [ 'tekst[o] 1) cTpykTypa, TeKCTypa, (hakTypa | BUKOPHCTOBYIOTH
1) Texture 2) Brush [bra/f] 2) MaJllOBaTH KHCTIO, KHCTh 300paskeHHs ISt
3aJIMBaHHS
BHYTPINIHBOT YACTHHH
Then MOTIM, TOMi, IOTIM
KOMIIOHEHT, 1110
CTBOPIOE TIOiS 3
Timer [taimoar] TaiiMep, TOJMHHUK IHTEepBaJIaMH,
NEBHUMHU
KOPHCTYBaYeM
Fort=tn To tk Step
To 110, 7S, B, Ha, 10 th — s t = tn Jlo tk
Kpok th
Tool [tu:1] iHCTpyMeHT, 3Haps s, 3aci0, TOOIStrip — Tames
BEpCTaT IHCTPYMEHTIB
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3akinyeHHs taoaui A.4

3

4

Toolstrip
1) Tool 2) Strip

[tu:l] [strip]

1) incTpymeHT, 3HAps s, 3aci0,
BEpCTaT; 2) maHeJb, By3bKa CMyTa,
HEBEJIMKA JIUTSTHKA

HaJla€ MaHeni
IHCTPYMEHTIB 1 iHIIi
eIIEMEHTH
iHTepdeicy

Toolstripcontainer
1) Tool 2) Strip
3) Container

[tu:l] [strip]

[konteina]

1) iHcTpyMeHT, 3Haps s, 3aci0,
BEpCTaT; 2) maHeJb, By3bKa CMYTa,
HEBEJIMKA JUISTHKA; 3) MOCYANHA,
BMicTHIIIE, KOHTEHHED

CTBOPIOE 110 000M
cTopoHaMm popmu
naHeni

BiJIoOpaxkae
. . 1HdopMarlito npu
. 1) incTpyMeHT, 3HapsII, 3acio, Gop HUO TP
Tooltip [tu:l] [tip] BepcTaT; 2) KiHellb, HAKOHCUHUK HaBC/ICHHI
1) Tool 2) Tip ' P p ’ e, > | TOKaXYHMKa MUIIT HA
HAXUJISATH, HAXWII, TOTIEPE/KATH . R
BIMTOBITHMIA
CJICMEHT KepPYBaHHSI
Trackbar 1) BixcaiAKOBYBaTH, CTSKHUTH

1) Track 2) Bar

[treek] [ba:]

2) Baxiab, cMyra

Translatetransform
1) Translate
2) Transform

[treens ' lert]
[treens’ fo:m]

1) mepeBoOAMTH, IEPETBOPIOBATH
2) nepeTBOPIOBATH,

TpaHcpopMyBaTu

Translatetransform —
IIEPEyTBOPIOBATH

Treeview
1) Tree 2) View

[tri:] [vju:]

1) nepeBo, ApeBo, Bich ; 2) OTIIA,
BHJI, yMKa, TTOTJISIT, POEKIIisT;

MOKa3ye iepapxiuHy
KOJICKIIIFO
MO3HAYEHUX 00'€KTIB,
SIK1 MOXKYTh MICTUTH
300pakeHHS

True

[tru:]

NiACHUHN, BIpHUH, icTHHA

Visible = True —
Bunumnii=Ictuna

Val

CKOPOYEeHHS: BapTIiCTh, IIIHHICTH

Val — noBeprae
YHCIIa, 0 MICTATHCS
B PAIIKY B SIKOCTI1
YHCIJIOBUX 3HAYCHb

Value

['veelju:]

I[IHHICTb, BapTICTh, 3HAYCHHS

Visible

[ vizobl]

BUAMMMIA, IBHAM

Visible = False —
Buaumuit=Henpasna

Webbrowser

[web]
[brauzer]

Be0-Opay3ep

JI03BOJISIE
neperisaaTu Beo-
CTOPIHKHU BCepeanHi

dbopmu

Width

[w1d6]

IIHPUHA

Width Step 20 —
mupuHa Kpok 20

With

[w1d]

3, 3a JOIIOMOTI'010, Y€PE3, IPU

With — Bukonye 6710k
orepaTopiB 13
MOBTOPIOBAaHUMH
NOCHJIAaHHSIMH Ha
OJIMH 00'€KT

Writealltext

[rart] [o:]]
[tekst]

1) mucarTu, Hanucatu 2) yci,
yBecCh, LM 3) TeKCT, TEKCTOBUI
aiin, opurinai,

Writealltext — nucaru
BECH TEKCT
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JOJATOK b KPUTEPII OLIIHFOBAHHS KYPCOBOI POSOTU

OCHOBHUMU KPUTEPISIMHU OI[IHKUA KYpCOBOi POOOTH €:

— SIKICTB KypCOBOI po0OOTH);

— JIOTiKa BUKJIQJAHHS 1111 9ac 3aXHUCTy,

— apryMEHTOBaHICTh 1 TOYHICTh BI/IMOBIICH HA 3alTUTAHHSA 1 3ayBaKECHHSI.

Orinka «BIIMIHHO» BUCTABIISIETHCS, KOJIU y Pe3yIbTaTi pOOOTH JAOCATHYTI
iai i BUpimIeHl Bcl 3aBaaHHsA. PoOoTa BHKOHaHa BIAMOBIAHO N0 IUIAHy, Mae
YITKYy CTPYKTYpy, JOTIYHO BHUKIAJEHA, HalKWCaHa TPaMOTHO, OQopMIieHa
BIIMOBIHO 710 BUMOT. [IpeacTraBieHuil mpaiiorounii mporpaMHuil KOMILIEKC,
IpPOBEACHE MOro TecTyBaHHS. 3poOJieHa 4iTKa, JIOTIYHA JOMOBiAb, IO
BiloOpakae CyTh, 3MICT 1 OCHOBHI pe3ynbTatu podoTtu. Jlani BiamoBial Ha
3aUTaHHS, M0 TOKa3yloTh (yHIAaMEHTAIbHI HAYKOBl 1 MPAKTUYHI 3HAHHS
CTyJICHTa B IIPEIMETHIN 001acTi.

Ominka «100pe» BHUCTABIAETHCA, SKIO B PE3YJbTAaTi pOOOTH AOCATHYTI
IIJI1 i BUPILIEHI OCHOBHI 3aBAaHHsA. PoOoTa BIJNOBiAAE IJIaHy, MA€ 3pO3YMITY
CTPYKTYpy, JOCHThH JIOTIYHO BHKJAJICHAa, HaIllMCaHa TpaMOTHO, odopmiecHa
BIIMOBIHO /10 BUMOT. OJIHaK aHaii3 mpoOjieMu, ado MpeacTaBieHl MiIX0Iu J0
PO3B'SI3KY 3aBJlaHb, @00 METO/M 1X PO3B'SA3KY, 00 pe3yJbTaTH TEOPETUIHUX a00
EKCTICpUMEHTATBHUX TOCITIIPKEHb orHcaHi HEJI0OCTaTHBO TTOBHO.
[IpencraBiieHnii TpaLOOYMKA NPOTPAMHUK KOMIUIEKC, Q€ WOro TECTYBaHHS
MPOBE/ICHI HE TTOBHOK Mipoto. J[onoBiap BiI0Opakae CyTh 1 3MICT poOOTH, alie
IIpU BUKJIQJICHHI MPUCYTHS JIesiKa HEMOC1I0BHICTh. /[aH1 HEMOBHI BIJMOBI/I1 Ha
MOCTaBJICH1 TUTAHHS.

O1niHKa «3aJI0BIJIbHO» BHUCTAaBIISIETHCS, SKIIO poOOTa CIadKO BiNOBIIA€E
IJIaHy, MoOyJioBaHa HEJIOT1YHO, 3aBJaHHS BHUPIIICHE HE B TMOBHOMY O0OCH3I.
PoGota HOCUTH TIEpEBaXHO OMUCOBUM, a HE HAYKOBO-AOCIHIIHUNA Xapakrtep.
CryneHT BUSIBIIE CIIA0KICTh Y PO3TOPHYTOMY BHUCBITIICHHI aHAI3y MpPOOJIeMHU
a00 MITXOJIB JO PO3B'SI3KY 3aBJaHb, a00 METOMIB iX PpO3B'A3Ky. BijicyTHi
pe3ybTaTu TEOPETUYHUX ab0 EKCIEePUMEHTAIbHUX JOCHIIKEeHb. BUCHOBKH
JEKJIApYIOThCA, alle HEIOCTAaTHbO apryMEHTYIOThCs. OOCAr MOsSCHIOBAIBHOI
3amUCKU 1 i1 O(QOpMJIEHHS TOBHOIO MIPOI0 HE BIJNOBIIAIOTE BHUMOTaM.
[IporpamMHuii TpPOAYKT HE TecTyBaBcs. Jlorika JOmoBiAl  HEAOCTATHHO
3po3ymija. JlaHi HEeMoBHI BIJAMOBIAI HA 3alTUTAHHS.

OriHKa «HE3aJ0B1JIbHO» BUCTABIISIETHCS, SKIIIO pOOOTa HE BIJNOBIAAE TEMI
a00 TaHy poOOTH, HE BHUKOHAHI BUMOTH A0 O(opMIIEHHS poOOTH, podoTa
MICTUTD PsiJi CEPUO3HUX HETOUHOCTEN a00 MOMMIOK. BHCHOBKYU MOBEPXHEBI, HE
apryMeHToBaHi a0o0 BiJCcyTHI. CTYJIEHT HE 3JaTHUM 3p0O3YMLIO BUKJIACTH CYTh
po0OOTH, BIANOBICTM Ha TMOCTaBJCHI HoMmy nuTaHHsA. BiACyTHIN mpairorounii
IIPOrpaMHUM ITPOIAYKT.
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JIOJJATOK B CTPYKTYPHI EJIEMEHTH KYPCOBOI POBOTU

[Ipuknan TUTYJIBHOTO JIUCTA

MIHICTEPCTBO OCBITH I HAVKH, MOJIOAI TA CITOPTY
ABTOMOBUILHO-A0POXHIN IHCTUT VT
AEPKABHOIO BHILIOMNO HABYAJIBHOIO 3AKJIAAQY
«AOHELLKHH HALIOHANBHUHA TEXHIYHHH VHIBEPCHTET»

Dakyasrer EY
Kapeapa [TMI

KYPCOBA POBOTA

HE TEMY:

CTBOPEHHS [MPOEKTIB, POBOTA 3 30BHILIHIMH ®AHTAMH,
MACHBBI, MOAVIIL, FPA®IKA

Bukouas: cr. rp. MO-*%2
[sanos 0.0.

Ne gk #-pus

CpeBipHE:

lopaieka 20
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[Ipuknaa HanucanHs pedepary (aHoTaIlil)

PE®EPAT

Cropinok -38, pucyveris —12, mreper -3.

Of exToM JoCTiITESHHRE el KypcoBoi pofote ¢ mobGyzosa mpoexty v Microsoft
Visual Studie, 2 cade 3 EHKOpDHCTIHHEM MOEH NporpaMyezmes Visual Basic Net o
NPCEKTY EXOIATE PoSOTH 3 MAcHESME, MaTpPHIIAME, EHEOPECTAHER MOJYIE T2 pospodia
rpadixy.

Meta nzmoi Eypcogoi pofoTH DOMEra: B EHEYSHE] MOBE NPOTPEMYEaHHE ¥ isual
Basic. Net, cTEOpeHE! NpPOSKTY 32 JOOOMOTOK el MOEH, S23CTOCYVE3HHE Ta(iIHIM,
dopuy1, peEcYERE. OEpiM IhoTe V pedepaTHERIH HacTHE! MH POSTIEHEMO OKPEMi
dbvErmi T2 MommEocTi Word, Excel, Access. Hanpmrman, ME posTIameMo TPaHHIT T2
SATHESHHE V word AK CTOCOBHO Voiel CTODIHEN, TaK 1 OKpeMEX 203amE Ta Ta0imHm.
Takom posrazeemoe DoOyIOEY pISHEX THINE Jiarpasd 32 Jomomoroie Excel Ta
Eigpedaryeno ix. | HapemTi ME ISHa36MOCH, Mo Take §232 J2HHX, AK1 BOHH OVEZIOTE T2
TEL HEMH ESPYEETH.

OTxe, B mponeci BEKOHAHHE JaH0i KypooBoel pofoTH HeoOXITHC BHEUHTH MOBY
nporpamyEares  visual BasicNet, sEapuwTEC Nparpobate 3 QaiTawE, TaOTHIAME,
rpadikaMy, OpoUeIypaMH, OpoleIypaMHE QVERIEMH. Pesyabprarom pofoTH € BUlbEHe
BOTOIMEEE MoECH Visuzl Basic Net Ta EMiEHE EHEOpECTOEYVERTH Microseft Visual Smdio

V CTEOPICEE] IPOSKTIE.

AMIOPHTM, BEKTOFR, IIPOLETYPA, TIPOLETYPA-@YHELIA, TPAPIKA,
OIIEPATOP, MACHE, TABY.THOBAHHA, 30BHIIITHI £ AILTH.
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[Ipuknaa cTpyKTypH 3MICTy

3MICT

1.PE@EPATHBHI TTOBLJOMIIEHHA
1.1 CTROPEHHA WEb-CTOPIHOK ... outttanaeae et e e ee e e aee e e eeaneane e e e B
1.2 TIpAzHAYEHHA MAKPOCY KHOTIIIL - .. oevvntteaeieeeiaenaeaneenneaneanaeeeaeeaeanrnnnneeeaa 11

1.3 HACTPOROBAHHT FATTHTY .. .uveeeeeeeanenannnnneneeaeennean i annn e eanae e ae e e anneen e 13
1.4 Buzinenns datinie. [Tepernan daiitie. “OIiHHTH CTYIIIHE CTHCKAHHA ............ 14

1.5 KoMm'roTepHHH Bipyc. AHTHBIpYCHA HporpaMa |16

2. IIPAKTHYHA YACTHHA
2.1 MacHsH
A O 1 ) 20
2L 2 MATPHITT L. 22
B I LY 3 1 SRRt
2.2 Moxymi

LA o T (= o T RPN 23

2.2 2TIpouenyPa-MVHRITIR . .. ouvvneeee e ennaenaninennennneeaneaneensnnnnnaened |
2.3 T'padika

2.3.1 Tpadik GVHKITL. . . ..ottt e e 33

IIEPEJIK JIITEPATYPH. ... e iea e e s 38
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