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NMporpamyBaHHs 3acobiB MynbTUMegia : METOAUYHI pekoMeHaauil 4o
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MogaHo pekomeHgauil 4O BUKOHaHHS nabopaTopHUX pobiT i3 po3pobieHHs TUMOBUX
nporpam mosot C#. HagaHo OCHOBHWMIN HaBYarnbHUI MaTepian, HaBe4eHO MOPSAOK BUKO-
HaHHS nabopaTopHMX POBIT, 3aNPONOHOBAHO CTPYKTYPY MaTtepiany, KM HeobxiaHO BKNHO-
yaTu B 3BiT. Cepegosuile po3pobneHHs obpaHo Microsoft Visual Studio .NET.

PekomeHgoBaHO Onsi cTygeHTiB creuianbHocTi 186 "BugasHuuteo Ta nonirpadia”
nepworo (6akanaBpCbKoro) piBHA



BcTtyn

HasuanbHa gucumnnida “lNporpamyBaHHs 3acobiB MynbTumeaia“ BuBya-
€TbCS CTyOQeHTaMu Opyroro Kypcy cneuianbHocTi 186 "BuaaBHMUTBO Ta nonir-
padis" nepworo (6akanaBpCbKoro) piBHSA. Y METOOUYHUX peKoMeHOauisiX po3-
rMSHYTO nepi cim nabopaTtopHUx pobiT, WO BiAHOCATHCSA 40 3MICTOBUMM MOAY-
nis “OpraHiszauia npoueaypHo-opieHToOBaHMX nporpam® Ta “OpraHisauist Ta 06-
poOneHHs cknageHux Tunis gaHmx» po3ainy “OcHoBu nporpamMyBaHHS", KUK
BUBYAETLCA NPOTArOM TPETLOIO CEMECTPY.

Memoro suknadaHHs1 HaBYanbHOI ancumnniHn “porpamyBaHHA 3aco-
6iB MynbTuMedia“ € POpMyBaHHSA Y CTYAEHTIB CUCTEMUN TEOPETUYHUX 3HAHb
| NpUKNagHMX YMiHb Y ClpaBsi 3aCTOCYBaHHS Cy4acHMX MOB MporpaMmyBaHHA ans
IHCTPYMEHTarbHOI NigTPMMKN TEXHOSMOrYHOro npouecy BMpobHMuTBa BMAaB-
HUYo-nosirpaiyHMX i MynbTUMeOIMHUX NPOAYKTIB; MiAroTOBKa CTYAEHTIB 00
CaMOCTIMHOrO OCBOEHHSA BMOHTOBaHMX CydacHUX NporpamHux 3acobis (ckpun-
TiB) cepepq po3pobneHHs mynbTumegia i Web-aunsanHy.

OcHoeHUMU 3a80aHHSIMU BVBYEHHS HaB4anbHoI gucumnninm “lporpa-
MyBaHHS 3acobiB MynbTMMegia“ € OBONOAIHHA HaBMYKaMn B cdrepi 3acTocy-
BaHHSA Cy4YaCHUX MOB MNporpamMyBaHHS ONS iHCTPYMEHTanbHOI NiATPUMKA TeX-
HOMOrYHOro npouecy BUPOBHUUTBA BuAaBHUYO-NonirpadivyHnX i MynbTnme-
AIMHUX NPOAYKTIB.

[pedmemom Hag4aribHOI ducyuniHu € andasiT, CUHTaKCUC | ceMaHTUKa
MoBu C#, TUMOBI CTPYKTYPWU OaHMX, a TaKOX cepenoBuLLEe MNporpamyBaHHSA
Visual Studio .NET.

Pesynbmamamu sukoHaHHs1 nabopamopHux pobim € 3aCBOEHHS CTyae-
HTaMM NPUHLKMIB NpOLeQYyPHOro Ta CTPYKTYPOBAHOMo NporpamMyBaHHS; CUHTa-
KCucy i cemaHTukn mosu C#; KoHUenuil TMMiB AaHux Ta IX Knacuduikauil; Tuno-
BUX anroputMmn obpobneHHs YymcenbHol iHpopMmaLii; TeXHoMOoriT po3pobrieHHs
Ta N HanarogxysaHHs B cepegosuli Visual Studio .NET npoueaypHux opien-
TOBaHUX goaaTtkie mosowo C#.

Y pesynbTaTi BUBYEHHA HaBYaslbHOI ANCUMUMNAIHKM CTYOEHTN OBONOAI0Tb
HaBMYKaMW CKNnagaHHs Ta Hanaroa)XyBaHHs BianoBiaHMX nporpam mosoto CH#,
SIKi 3a6e3nevyloThb:

06pobeHHs MiHIMHXX NPOLECIB | NPOLIECIB i3 po3rany>XeHHsAM Ta iTepaLiamu,;

KOPUCTYBATUCS paHille CKNnageHuMun nporpamamu i 3iiCHIOBaTU Cynpo-
Bi4 nporpam, BHOCUTWU 3MiHW B NporpamMy, BUKOHYBaTW Hanaro4)KyBaHHS Npo-
rpam 3a 4onomMoror BéyaoBaHMX iIHCTPYyMeHTanbHnX 3acobis.
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3micToBuMM Moaynb 1
OpraHi3auis npoueaypHO - OpiEHTOBaAHUX nporpam
JlabopaTopHa poboTa 1

IHTerpoBaHe cepenoBMLLEe CUCTEMU NPOrpamMmyBaHHSA
Visual Studio .NET

MeTa po60TU — O3HANOMIEHHS 3 iIHTEPdENCOM, OCHOBHUMW NMOHATTAMM
Ta MOXNMBOCTAMM cnuctemu nporpamysaHHs Visual C# .NET Ha npuknagi Bu-
KOHaHHS HaUNPOCTILLMX Nporpam.

Lia nabopaTopHa poboTa Mae AeMOHCTpaUIMHNIN xapakTep, ToO0To iHAK-
BilyanbHe 3aBOaHHA BiacyTHe. BignosigHo oo HauioHanbHOT pamku kBanidi-
Kauin BOHa CNpuUsie HanpawuloBaHHIO TakKNX KOMMETEeHTHOCTeMN:

3HaHHS:

OCHOBHMX KOMMOHEHTIB iHTepdhency cnctemm nporpamysaHHsa Visual C# .NET;

nopaaky nigrotosku C# nporpamu onga noganblloro BUKOHaHHS,

CTPYKTYpU TUNOBOI nporpammn moBoto C# y KOHCOSTIbHOMY Ta rpadidyHoMy
BUKOHAHHSIX;

YMIHHS:

HanawToByBaT! CUCTEMY NPOrpamMyBaHHS 3 ypaxyBaHHAM 3aaHUX BUMOT;

npauoBaTh 3 pegakTopoM TekcTy B cepenoBuLli Visual C# .NET;

BMKOHYBATWN KOMMINALi0, HanarogKeHHsa Ta 3anyck rotoBUX eMOHCTpa-
LiIMHUX nporpam;

OTpUMaTK PO3OpPYKIBKY BUXIOHOMO TEKCTY Nporpamu i pesynbtarty il poboTu;

KOMYHIKauir:

aprymeHToBaHa B3aeMoid 3 KnieHTaMmu Ta 3aMOBHUKaMK Nig Yyac Bubopy
cepenosuLla po3pobrieHHs Ta BUKOHAHHSA NPOrpamMHUX NPOaYKTIB;

pekoMeHaaLil KOMaHAi y4aCcHUKIB NPOEKTY WOAO0 HanawToByBaHHA CUC-
Temu nporpamysaHHs Visual C# .NET,;

aemoHOMHiIcmb i 8idrosidasibHicmb:

caMOCTiHe OOPMYIIOBAHHSA pekoMeHadauin Wwoano onTMMisadil npouecy
NiAroTOBKW Nporpam 0 BUKOHAHHS;

NPOrHO3yBaHHA BUMMAAY pesynbTaTiB BUKOHAHHA KOHCONbHUX i rpadoiy-
HUX nNporpam y cepegosuLli Visual C# .NET.



OCHOBHiI NOMOXeHHSA

basoBa TexHonoris 6e3nocepegHbLO nos'sdaaHa 3 MoBoto C#, mae Ha3By
.NET (BMmoBnseTbCs 5K "00T HeT").

.NET — ue 3aranbHuin TepMmiH ans 6aratbox cnyx6, siki HagaTbCsa 1 BU-
KOPUCTOBYHOTLCA Nif Yac CTBOPEHHSI Ta BUKOHAHHSA nporpamu Ha C#.

Moeu npoepamyeaHHs ma KOMIifssmopu.

TpaguuinHO nNepeTBOpPEeHHs BUXIQHOrO Kody, HanucaHoro MOBOK BUCO-
KOro piBHS, B MalUMHHWUA KO, 34INCHIOBaNn CUCTEMHI nporpamu, siki HasuBa-
FOTbCA KOMIIIIsmopamu.

Ha puc. 1 HaBeaeHo intocTpauito Toro, ik BUXigHUW Ko4 TUNOBOI MOBU BU-
COKOrO piBHS NEPETBOPKOETLCS Y Nporpamy, L0 BUKOHYETLCS.

BuxigHun ko

KomninsaTop

Mporpama, wo
BUKOHYETbCS
/ MalWuHNUA Kop,

BuKoHaHHSA nporpamm
KOMM'IOTEPOM

Puc. 1. Tpaguuinium npouec Komninawii

HanmncaHui TeKCT, KM MICTUTb IHCTPYKLiT MOBW BUCOKOIO PiBHSA, Ha3nBa-
€TbCA 8UXIOHUM KOOOM.

Y Bunagky C# uen BuxigHui ko 36epiraetbecs B dpanini 3 po3LUMPEHHSM .CS.

PesynbTatom KOMMiNsuil Ctae rnpogpama, Wo 8UKOHYEMbCS, Sika CKnaga-
€TbCS 3 IHCTPYKLi MaLLUMHHOI MOBW.

EnemeHTu iHTepdency Visual Studio .NET.

Onuc iHTepdency HaBeeHO y ABOX BapiaHTiB: ansd Bepcin Visual Studio
.NET Ultimate 2012, a Takox ans Visual Studio .NET 2019.



VS Ultimate 2012

OcCHOBHI eneMeHTn iHTepdency MiCTATb BeNMYe3Hu Habip iHCTpyMeH-
TiB, NOKMMKAHUX CPOCTUTU XUTTSA NporpamicTty. Y uin poboTi 3pobneHo ornsa
aesikux moxnmneocTten cepeaosula Visual Studio .NET. barato nyHKTiB MEHI0
Ta KepiBHi BikHa OyayTb onucaHi gani y Mipy BUKOHaHHSA NOTOYHMX NabopaTtop-
HUX POBIT.

Cmapmoea cmopiHKa

[ns 3anycky Visual Studio .NET cnig BubpaTtu nyHKT meHto Myck / INMpo-
rpamu / Microsoft Visual Studio .NET / Microsoft Visual Studio .NET.

Ha ekpaHi 3'aButbcs ctaptoBa ctopiHka Visual Studio Ultimate 2012,
doparMeHT AKoI 306paxeHo Ha puc. 2.

Dd Start Page - Microsoft Visual Studio
FILE EONT WIEW DEBUG TEAM 50L TOOLS TEST  ARCHITECTURE — AMALYZE  WINDOW  HELP

(oo |B-@RWE|2-QC | pamn [ C[[A.

E»  StartPage & X
Puc. 2. ®parmeHT cTtapToBoi cTopiHka Visual Studio .NET (Ultimate 2012)

Visual Studio .NET — ue He Tinbku cepenoBuLle Ans po3pobrneHHs ao-
aaTkis moBoto C#. BoHO nosBonsie ctBoptoBaTt gogatkn mosamu VB, C#,
C ++, bopmyBaTtn Setup (iHCTanauUiMHMIA NakeT) nporpam i 6araTo iHLWOoro.

[Onsa toro, wo6 peanbHO NOGAYNTU, AK CTBOPHETLCA HOBUIN MPOEKT
y Visual Studio .NET, cnig Bubpatn nyHKT meHto Start / New / Project. NMicns
MOro BUKIUKY 3'sBUTbCA BIKHO, aHanoriyHe 306paxeHomy Ha puc. 3.

TyT MOXHa BUBpaTK NOTPiGHY MOBY NporpamyBaHHA (B NiBi YacTWUHI BiKHA)
abo AKMKCb cneuianbHU MancTep CTBOPEHHS A40AATKIB — LIEN CMIMCOK MOXe
MOMOBHIOBATUCS IHCTPYMEHTaMM He3anexHnx po3pobHukie. OCKiNbKn BUBYa-
€TbCA MOBa nporpamyBaHHs C#, cnig Bubpatn nyHktn Visual C# / Windows.

Y npaBin YacTuHi BikHa NOTPIGHO BKasaTu TWUM CTBOPKOBAHOIO MPOEKTY.
Lle moxe 6ytn Windows-gogatok (Windows Form Application), gogatok ans
IHTepHeTy (WPF Browser Application), koHconbHu popatok (Console
Application) i geski iHLUi.

Bubpatn B niBin yactuHi BikHa nyHKT Windows Application, a B npasin
yacTuHi — Windows Form Application. Kpim Toro, MoxxHa BkasaTun Ha3By CTBO-
POBaAHOro MPOEKTY i LWNSX 4O KaTanory, B 9KOMy BiH Oyae po3TalloByBaTUCS.
HatucHytn OK.
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Tenep moxHa Nnob6ayunTn OCHOBHI YaCTUHK Bi3yanbHOI cepeaoBuLLa pos-

pobkKn npoekTy. BoHN 300paxeHi Ha puc. 4.

-

b Recent NET Framework 45 = Sortby: | Default M Search Installed Templates (Cirl+E) P ~
4 |nstalled . Vi
— Windows Forms Application Visual C# Type: Visual C#
4 Templates i~ A project for creating an application with a
4 Visual G WPF Application Visual C# Windows Forms user interface
Windows Store
'Windows‘ Console Application Visual C#
Web
b Office Class Library Visual C#
Cloud
ou Portable Class Library Visual C#
Reporting
. - o
b SharePoint WPF Browser Application Visual C#
Silverlight .
-
Test B] Empty Project Visual C#
WCF
v _mEF
_-D Windows Service Visual C#
b Online -
Name: _rWindowsFormsAppIication1 |
Location: TCZ\USE[S\PMKyHﬂ\DESIdOp\ v|
Solution name: FNindowsFurmsAppIicatioM | Create directory for solution
[0 Add to source control
| oK ‘ | Cancel
- |
DQ WindowsFormsApplication1 - Microsoft Visual Studio Quick Launch (Ctrl+Q) PRL-RT A%

FILE EDIT VIEW PROJECT BUILD DEBUG TEAM SQL FORMAT TOOLS TEST ARCHITECTURE ANALYZE WINDOW  HELP
00| B-@ME|?-C | b st g - | A lE=aThbu|MIZe bs|ds & da.

=
E’i Form1.cs [Design] + X w Solution Explorer =
-3
g - —@Ej Ooﬁ'r\'e'f-'ﬁf@\“ﬁ
Form1
ng Search Solution Explorer (Ctrl+3) P~
g i
& & Solution "WindowsFormsApplication?' (1 project]
3 [ 4@ WindowsFormsApplication1
LR A b # Properties
b »a References
9 App.config
P B Formlcs
P e Program.cs
Solution Explorer‘ Team Explorer
Properties v i x
Form1 System Windows Forms.Form
=E|[D)F [ #
Tag 2
Text Form1 v
Text
ﬂ The text assodated with the control.

%) [E L =Y« A OSEGE
Puc. 4. OCHOBHI YacTuUHM Bi3yanbHOro cepeaoBuLlia po3pobku Visual
Studio .NET (Ultimate 2012)
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Y UeHTpi 3HaxXoaAnTbLCHA rofmoBHE BIKHO AM1A CTBOPEHHSA BidyasibHUX hopM
| HANMCaHHA Koay.

[MpaBopy4 po3miLLyeTbCS BikHO Solution Explorer onsa ynpaerniHHS npoekTaMmum
Ta BiKHO Bnactnsocten Properties.

Solution Explorer nossonse ynpasnsTv KOMNOHEHTaMM, O BXOAATb 40
CKragy B MpoOeKT.

Class View. Lle BikHO go3Bonsie nepemillyBaTucsa No BCiX efleMeHTax
NPOrpamMHOro NPOEKTY, BKITHOYHO OKpPEMUMU NpoLeaypamMu.

3a gonomoroto Class View MoXxHa gogaBaTtu HOBi MEeTOAWU, Knacwu, AaHi.

KoXeH enemMeHT gepeBa NPOEKTY Mae KOHTEKCTHE MEeHH. AKWO BIKHO
Class View BigcyTHE Ha ekpaHi, cnig Bnbpatn nyHKT meHto View / Class View.

Properties Explorer. Lle BikHO go3BOsnsie npautoBatn 3 BNacTUBOCTAMM
dOpPM i TXHIX KOMMOHEHTIB. BOHO MICTUTb CNNCOK YCiX BriacTuBocTen ob6paHoro
B MOTOYHMUA MOMEHT KOMMOHEHTA. [10 TOro X 3Ha4eHHSA Br1IacTUBOCTEN MOXYTb
B6yTn nogaHi B 6yab-sakin bopmi, Hanpuknag, Sk TEKCToBe none, 9K 4onyCTUMI
3HaYeHHs, SK BIKHO BUBGOpY KONbopy i T. 4. AKWO 3MIHUTW 3HaYEHHS Br1acTUBO-
CTi 3@ 3aMOBYyBaHHAM, TO BOHO Byae BMAINEHO XUPHUM KOSTbOPOM. Y LIbOMY
BMNAAKy KOHTPOSb 3@ 3MiHaMU, WO BHOCATBLCA B MPOEKT, CTaHe Oifbll Hao4-
HUM.

[dpyrum BaxknuBuMm 3aBLaHHAM, AKke BUKOHYe Properties Explorer, € yn-
paBniHHA nodiaMmn. [ns Toro wob nepeknoumMTnucs Ha 3aknagky nogin, cnig
HaTUCHYTWN KHOMKY 3 306pakeHHsIM 6riMcKaBKM Bropi BikHa.

BikHO nogin 0o3BoONsiE HanawToByBaTK peakLito popmmn abo KOMNOHEHTa
Ha pi3Hi ail 3 6oky kopucTyBada abo onepauinHoi cMcTeMun, Hanpuknag, cTBo-
puTn 06pobHMK Noain Biga muwi abo knasiaTypwu. Y niBiM YacTUHI BiKHa Mic-
TUTbCA CMMCOK BCiX JOCTYMHMX MOAIN, a B NpaBsii — iMeH MeToAiB, Lo 06pob-
NATb noaii. 3a 3amMoBYyBaHHAM CMMCOK METOAIB NOpoXHin. MoxHa gogoatu
HOBWMN 0BPOBHMK, BNMCaBLUM iM' MeToAy B BignoBigHOMY noni, abo cTBOpUTK
0OpPOBHUK 3 iM'AM 3a 3aMOBYYBaAHHAM, KIaLHYBLUX ABa pasu No KoMipLi fiBoto
KHOMKOK MWLLI.

Toolbox. Lle BikHO micTntb Windows Forms KOMMNOHEHTU, AKi MOXHa
pPO3MICTUTK Ha cBOIN doopmi. Ao Takoro BikHa y Visual Studio Hemae, Bube-
piTb y ronoBHomMy MeHto nyHKT View / Toolbox. Toolbox mae kinbka 3aknagok.
Hanpuknag, saknagka All Windows Forms MiCTUTb BidyaribHi eneMeHTu yrnpas-
NiHHA TakKi, K KHOMKK, CNUCKK Ta aepesa. 3aknagka Data npucesyeHa 6aszam



AaHux. 3aknagka Components MICTUTb HeBidyaribHi KOMMOHEHTU, HaNBINbLU
npeacTtaBHULbLKUM, cepen akux € Timer.

BizyarnbHi ennacmueocmi O0romMi>KHUX 8iKOH. YCi BidyanbHi BikHa BOHU MO-
XyTb “npununat’ o 6yab-aKol cTopoHu ronoBHoro BikHa Visual Studio .NET.

BisyarnbHi BikHa MOXYTb xOoBaTUCA Mig Yac BTpaATu akTUBHOCTI. s Toro,
o0 HadiNnTKM Uieto BNacTUBICTIO, Hanpuknag, Solution Explorer, cnig Bubpatu
Y KOHTEKCTHOMY MEHIO LibOoro BikHa nyHKT Auto Hide abo HaTtucHyTu BignosigHy
KHOMKY NOPYY i3 KHOMKOK 3arosioBka “3akputin’.

LLlo© noBepHYTM BIKHO B MEPBUHHUI CTaH, BApPTO NPOCTO KIauUHYTH NiBOIO
KHOMKOK MWLLI NO BiAMOBIAHIN HA3Bi B NaHen..

MeHro i naHernb iIHcmpymeHmig. YCi Ail, ki MOXXHa BUKOHYBaTU B cepeo-
Buwli Visual Studio .NET, posTalloBylOTbCA B rOSIOBHOMY MeH. [0noBHe
MEHIO Ma€ KOHTEKCTHY 3aneXxHIiCTb Big NOTOYHOro CTaHy cepegosuwla, To6To
MICTUTb Pi3HI MYHKTW 3a1eXHO Bif TOro, YNM 3apa3 3aMaeTbCA KOPUCTYBaM i B
SIKOMY BiKHi BiH 3HaxoauTbcs. Kpim Toro, BifbLWiCTb NYHKTIB MeH0 npoay6sibo-
BaHO B MaHesi iIHCTPYMEHTIB.

Visual Studio .NET mae 6e3niv naHenemn iHcTpyMeHTiB. MOXKHa BKITHOUNTH
abo BMKMIOYNTI NaHesb IHCTPYMEHTIB 3a gonomMoroto MeHto View / Toolbars.

Ti naHeni iIHCTPYMEHTIB, SIKi BXXE BiAKPWUTI, NO3HAYEHI B MEHIO “NTawkamMmn®,
Takox MOXHa CTBOpPHOBATU BMacHi NaHeni iHCTPyMeHTIB, CKOPUCTaBLUUCH MyH-
KTOM LbOro X meHto Customize.

lonosHe meHto Visual Studio .NET. Mento Visual Studio .NET 3Haxo-
AUTbCHA Yy BEPXHiN YacTuHi cepenosulla. B MeHIo € BCi KOMaHauW, Npu3HayeHi
ANS1 BAKOHAHHSA Ain Hag enemMeHTaMm NpoekTiB. [yHKTU MeHto 6yBatoTb KOMaH-
OHUMU Ta rPYrNOBMMMN (LLIO MICTATb iHLWI MYHKTU MEHIO).

HasBa KOXXHOro rpynoBoro nyHKTy MeHK Bigobpaxae KkomaHau, Lo Mic-
TATLCA B HbOMY. Hanpuknag, meHto File MiCTUTb koMaHauW, Npu3HadeHi onga po-
60Tn 3 dpannamm npoekTy. [esaki NyHKTU MEeHI0 MICTATb BKMadeHi NyHKTU 3
Ginbw goknagHuMu komaHgamun. Hanpuknag, komaHgaa New 3 meHto File noka-
3ye MeHo BMbopy Tunie annis. Hanbinbw 4yacTto BXuBaHi NyHKTU MEHIO Ma-
I0Tb «rapsdi» knasiwi. Tak, 4nsi CTBOPEHHSI HOBOro dpanna noTpibHO HAaTUCHYTU
knasiwi CTRL + N. OcHoBHi nyHKTM ronosHoro meHto Visual Studio .NET 6yge
PO3rnAHYyTO Sani.



Onsa Bepcii Visual Studio .NET 2019 nocnigoBHIicTb Ain AekKinbka iHwa.
Hwkye HaBeeHO nepenik BigNOBIgHMX CKPIHLLOTIB, AKi MOSACHIOKTL POPMY-
BaHHSA BidyanbHOro cepegosuLla po3pooku.

Visual Studio 2019

OTKpbITb NoCNeHNE Hauano pabotbl
‘ | APl é' KAoHWpoBaHue penosautopus

MoayynTs K04 W3 MHTEPHET- PENO3NTOPIA,

nanpumep, GitHub wnn Azure DevOps
4 CeroaHa

fa] ConsoleApptsin 01.09.2021 11:35 r)@ OTKpbITb MPOEKT AW peLeHue

ChUsers\User\Desktop\Consolefippl OTkpbTb NokansHeIR npoexT Visual Studio nan

- SLM-cpaiin
4 Ha 1ol Hegene

20.08.2021 13:25
fa] examsin f’; OTKpbITb IOKa/bHYIO Marky
Ch\.A\Panr_mogens\WHcrpymentapuii\Panr_mogens_fleca 03.05.17 Mepeifr 1 wsMeHNTS Koa & ool nanke
m My_lerarjia.sin 20,08.2021 13:24
CALCATPEHWHT_1-k_marnerpeiiPanr_mogensiHeTpymentapuit=9_PaHxwnposa...
P Rymentap P {*Ij" Co3AaHne NpoekTa

BrifepuTe Wwabnon npoekTa ¢ GopMupoBaHnen

m My_lerarjia.sin 20.08.2021 13:22 wabnoHos KoAa, 4Tobbl HauaTe paboty

CALNTPEHWHT_1-k_marucrpei\Panr_mogensi\WHerpymentapuith2d_05_11_My_le..

MpogomxwTs be3 koga =»
m PaHr_mop Meipaksin 20,08.2021 13:18

ChAPanr_mogens\MHcTpymenTapuiih7_kpuT_PaHr_mog KpuT-cBA3N_MCCNEAOES...

5] examsin 28,08.2021 16:31
D\ A Tpenunr_20214Panr_mogens_2021\PaHr_mogens_fleca 03.05.17

&

‘{ﬁ' Co3gaHne NpoekTa
BB iisfimnoi NPOEKTE © oD MAPOIIFAER
wisfisonos soga, wole nawTe pabory

Mrnan raurs Ko enms

Puc. 4.1. CtaptoBa ctopiHka Visual Studio .NET 2019
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i Konconorioe npunexenne 5 Visual Basic Linux macOs Windows TecTwpoBaHue

(i Mpunoxenne Windows Forms c# E‘“ Tectosslii npoekt NUnit

Mpoext c Tectamun NUnit, koTopbie MoryT BeINOAHATECA Ha Base NET Core s
Windows, Linux n MacO5.

C# Linux macls Windows PaGounid cron TectwposaHne
EBe

: "'I B Tecroswii npoext NUnit
Mpoext c Tectamun NUNit, koTopbie MoryT BeINOAHATECA Ha Base NET Core s
Windows, Linux n MacO5.

Visual Basic Linux macs Windows PaBoqni cTon

TecTMpoBaHne Bek

in Mpunoxenne Windows Forms {MET Framework)

MpoexT 4nA CcO34EHUA NPUAOKEHNA C NOML308ATENLCKAM WHTEp(Eicom
Windows Forms (WinForms)

c# windows PaBoynid cTon
E"]’ MpunoxeHne Windows Forms

LlaBnox npoekta AnnA cosaaHua npunoxedun MNET Windows Forms (WinForms).

i i msee DaErinali rran

Hazapg | | Hanee

E‘:.‘I* MNpunoxer e Windows Forms [ MET Frarmework)

MpoekT 4n8 CO34EHWA NPUACHKEHNA © NOALI0EATENBCKMM MHTEp (e comM
Windows Farms (WinFarms)

C# Windows PaBouui cron

Puc. 4.2. Bubip Tuny npoekty (Visual Studio .NET 2019)
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HactpouTb HOBbIN NMpoekT

Mpunoxenne Windows Forms ((NET Framework) ¢

Wma npoexta

‘Windows

PaGoumii cron

‘ indowsFormsApp1

Pacnonoxenne

Ch\Users\User\Desktop

Mma pewenna @I

‘ WindowsFormsApp1

D MomecTuTe PELLEHWE U NPOEKT B O4HOM K3aTanore

Mnardopma

‘ .MET Framework 4.7.2

Hazag

Puc. 4.3. Bubip iM’s1 npoekTy Ta micusa noro postawyBaHHA (Visual
Studio .NET 2019)
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B Gain Mpasca Bay Git Mpoecr CSopra Omnspca  Gopuar  Tecr  Awanws  Cpeacrea  Pacumpenwa  Owwo  Crpasca  Movcr (Cirl0) £ | WindowsFormsAppl @ = X

[ M9 C | Debug - AnyCPU ML a|@ . 5 |8 Liveshare &
7 Masens sneuentos BN Formi.cs [Komcpyxrop] & X ~ & O6ospesatens pewenyii > 1 x
3
Bl ovc o navenn snemenos O - @f -2 dm o s
£l b Bce dopran WindowsForms = f | a2 Form oo ) OBospessrens peweri— nonce (Ctl+>x) p-
: C“”“f'””‘a LD 137 Pewuiesue "WindowsFormsApp1” (npoexrst: 1 s 1)
N h vesaren 4 [ WindowsFormsApp1
G Button b J Properties
CheckBox b Cooinn
£Z  CheckedListBox 3 App.config
B ComboBox b & Formlcs
B DeteTimePicker P &0
A Label
A LinkLabel
EE ListBox
ListView

(). MaskedTextBox
B3 MonthCalendar
ke Notifylcon

[B  MNumericUpDown
L PictureBox

=1 ProgressBar

® RadioButton

25 RichTextBox

TextBox
b5 ToolTip
' TreeView OBospesarens pewenni [N
B Wabbronser o
“ K:”E::::% Form1 System Windows.Forms.Form o
=  Fontayouttone Ee[]s
" GroupBex Bl Brewnnii o, =
B Ppanel BackColor [ control
B SpltContainer Backgroundimage [ (orcyrersyen)
— ot BackgroundimageLayout  Tile
Cursor Default
e Jilahke Eayouibaral Font. Microsoft Sans Serif; 8,25pt
e b ForeColor Il ControlText
L FormBorderStyle Sizable
15 ContextMenuStrip RightToLeft Ne
B Menustip RightToL eftLayout False
b StatusStrip Text Form1
B Toolstip UseWaitCursor False
[ ToolstripContainer o =
4 Jasie =3
e ~ [r—. SN Texcr, conssHHLlii ¢ 3ASHEHTOM YIpaBnEHS,
Obospesaren:... |LONSEUIYN] pom
[ Cosaarne npoexta "WindowsFormsApp1"... MpoexT yenewuro cosaar # Jlobasws & cucTeny ynpaencria sepcuann - By
arpyscn Sarpysxn ~» Data (D) W mM2019-2020 [l Naopatopei - & Hoxoye @) Kypc Mporpa A W =mM2gpc ) WindowsFor... & 2c DO 0 e e 01:;;1‘ =

Form1 — O -

Puc. 4.4. OCHOBHI YacTUHMU Bi3yanbHOro cepeanoBuila po3pobku Visual
Studio .NET 2019 i pe3ynbTaT BUKOHAHHA nporpamm

NMopsaaok BUKOHAHHA nabopaTopHoi poboTu
CmeopeHHSs rnpocmozo KOHCOJIbHO20 000amkKy
byne BMKOpMCTAHO KOHCOMbHI goAaTKuM BNPOAOBX BCbOro nabopartop-
HOro NPaKTUKyMy MepLLIoro ceMecTpy.
[Mpouec CTBOPEHHS KOHCOMNBHOMO AoAaTKa CKIadaeTbCAa 3 TaKMX KPOKIB.
1. Bubpatu nyHkT meHto File / New / Project.
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2. Y BikHi New Project BctaHOBUTK BignoBigHi (puc.5) HanawTyBaHHS:
Visual C# / Windpws; Tnn npoekty Console Application.

New Project ? LﬁJ
b Recent NET Framework 4.5 ~ Sortby: Default - 5 Search Installed Templates (Ctrl+E) & ~
4 [nstalled ce -~ s Vi
| I Windows Forms Application Visual C# Type: Visual C#
4 Templates - s A project for creating a command-line
4 Visual C# E WPF Application Visual C# application
Windows Store o
Windows E Console Application Visual C#
Web o T4
b Office ﬁ‘i! Class Library Visual C#
Cloud c
ou Esi! Portable Class Library Visual C#
Reporting =
. [ ]
b SharePoint @ WPF Browser Application Visual C#
Silverlight s
-r
Test h] Empty Project Visual C#
WCF
v _mEE
:EI Windows Service Visual C#
b Online -
Name: |Lab_1—1_Fandorin| |
Locaticn: CA\Users\Pukyns\Desktop\ -
Solution name: Lab_1-1_Fandorin Create directory for solution
[] Add to source control
| OK | | Cancel
-

Puc. 5. BikHo New Project ansa ctTBopeHHS NpocToro
KOHCONbHOro goaatka (cepenoBuile VS 2012)

3. Y noni Location BkazaTu Wwnsax 4o nanku, B AKin 6yae CTBOPEHO NPOEKT
(SKLLO UieT nanku He icHye, BOHa Byae cTBOpeHa aBTOMaTUYHO).

4. Y noni Name 3anuncatu im'a npoekty (Hanpuknag, Lab_1-1 Fandorin
abo 3anuwunTn 6e3 3MmiH, auB. puc. 5).

4. KnauHitb no kHonui OK.

5. Micnsa Toro, sk wabnoH npoekTy 6yae cTBOpeHo, goaaTtn B dann, Bu-
BeJeHUI B OCHOBHOMY BiKHi (pucC. 6), paaok kogy

Console.WriteLine("Mos nepwa nporpama!");
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Program.cs®* H X

=, Lab_1_1_Fandorin.Program - Q’a Main(string[] args)
Flusing System;
using System.Collections.Generic;
using System.Ling;
using System.Text;
using System.Threading.Tasks;

xoqjoo]

Flnamespace Lab_1_1_Fandorin

é{ class Program
|t
= static void Main(string[] args)
L Console.WriteLine("Moa nepwa nporpamall");
b
¥
}

Puc. 6. MNepwa KoHconbHa nporpama (cepegoBuiye VS 2012)

6. BubpaTtun nyHkT meHto Debug / Start Without Debugging (a6o HaTuc-
HyTn Ctrl + F5).
Uepes Kinbka cekyHp 3'aBUTbCH HacTyrnHe BIKHO (puc. 7).

- | CA\Windows\system32\cmd.exe

Moa nepwa nporpada!
Ind NpogonkeHWs HaxMuTe niobyio kKnaeuvwy . .

Puc. 7. Pe3ynbTaT BUKOHaHHS1 NepLUOi KOHCOMbHOI Nporpamm
(cepepoBuwye VS 2012)
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CTBOpEHHA NPOCTOro
KOHCONbHOro goaatka (cepepoBuiye VS 2019)

Co3aaHume n poeEKTa

MNocneaHune WwabnoHbl N pOEKTOB

[ Mpunoxernne Windows Forms (NET

#

Framework) G
B Kouconsroe npunoserne c#
B9 Mpunomerne Windows Forms c#

E’-” KoHconbHOE npunoxKerne

Mowck wabnonos (ALT+"B")

Bce naika

BN

=

1

Q

nke?

- Bece nnatdopmel -

KonconsHoe npanoxerne

Bce Tvnel npoekTos

MpoexT 4R CO34aHNA NPMAGKEHUA KOMEHAHOR CTPOKW, KOTOROE MOXET
BbinonHATecR B cpeae NET Core 8 Windows, Linux n Mac 05

o

Linux

mac05s

KonconsHoe npanoxetne

Windows

Korconb

NpoekT ANR CO343HNA NPMAGKEHWA KOMAHAHOW CTPOKN, KOTOPOS MOXET
BbINGNHATEECR B cpeae NET Core 8 Windows, Linux n Mac 05

Visual Basic

Linux ma

<05 Windows

Beb-npunoxerne ASP.MNET Core

LUaBnon npoekTa 4nA €034aHAR NpraoxeHnA ASP.MET Core € npumepon
cogepmumoro Razor Pages ASP.MET,

o

Linux

mac05

Windows

Mpunosenne WebAssembly Blazor

O6nako

Koncons

Cayxba

Be&

LUaBnon NnpoekTa 4nA €o34aHAR NpunoxeHua Blazor, koTopoe 3anyckaeTcn B
WebAssembly n moxer pasmellatecn B npunoxeHan ASP.NET Core, 3ToT wabnou

MOMHO UCn

#

EnBnnoTeka knaccos

Tk AR BeG-npw. i € pacwip Al KM
NoNL30BATENLCKNMEA MHTepdercann (UI).
Linux mac05 Windows O6nako Ee&
Hazag | | fanee

ﬂpDEICI',ﬂ,.I'IFI CO303HAWA NPUNOMHEHAA I(EIMEH,EI,HDIH CTPOKW, KOTOpOE MOXET

EbINGNHATECA B cpeae MET Core 8 Windows, Linux w Mac 05

C# Linux

macOs

Windows

KoHtoNb

Puc. 7.1. BikHO Ana ctBOpeHHs NpoCToro
KOHCONbHOro goaatka (cepenoBuiye VS 2019)
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HacTpouTtb HOBbIA NpoekT

KoHconbHoe NpUAOXEHWE (=4 Linux mac0s Windows Korcone

Wmn npoexta
Lab_1-1_Fandorin| ‘

acnonoxeHne

B

[-]

C:\Users\User\Desktop -

Wmn peluerna @

Lab_1-1_Fandorin

|:| MoMeCTHTE peLLIEHWE W NPOEKT B O4HOM KaTanore

o |[ e
[Mepwe BIKHO
- O
,ﬂ,OﬂOﬂ HUTe/IbHblE CBeAdeHWA
KoHconbHoe NpPANOXKeHWe c# Linux macDs Windows KoHcons
Llenesan nnargopma GJ
NET Core 3.1 (onrocpouHan nogsepxxa) -
Hasap ‘ ‘ Cospate

Apyre BikHO

Puc. 7.2. BikHa agna HanawTyBaHHA NPOCTOro
KOHCONbHOro goaatka (cepegoBuiye VS 2019)
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Lab_1-1_Fandorin vI q’ﬂ'!, Lab_1_1_Fandorin.Program
Lsing System;

=

2

3 Elnamespace Lab 1 1 Fandorin

4 1

5 Bl: «class Program

& | {

7 I:—]E - static wvoid Main{string[] args}
8 |

9 : ' i Console.WriteLine{"Hello World!™};
10 L)

11 .

12 }

=
L

Puc. 7.3. MNepwa KkoHconbHa nporpama (cepegosuiye VS 2019)

B Koncons otnaakm Microsoft Visual Studio — O X
Hello World!

C:\Users\User\Desktop\Lab_1-1_Fandorin\Lab_1-1_Fandorin\bin\Debuginetcoreapp3.1\lab_1-1_Fandorin.exe (npouecc 6880) 3zaee|

puMn paboTy C KoAom @.
HaxmuTe mobylw Knaeuwy, 4ToOH FaKPHTE 3TO OKHO..

Puc. 7. 4. Pe3ynbTaT BUKOHaAHHA NMepLUOl KOHCOJNbHOI NporpamMum
(cepepoBuwye VS 2019)

Ha ubomy etani He Byae npoaHanisoBaHO caM Kof, OCKiSIbKM MOKK CTa-
HOBUTb IHTEpeC BrnacHe BUKOpPUCTaHHA VS Ona BBedeHHs Ta 3anycky Mpo-
rpamu.

Ak MoxHa nomiTutn, VS pobutb BenuvesHun obcar poboTu, iCTOTHO
CApPOLLYIOYN NpoLec KoMMinauil Ta BUKOHaHHSA kogy. OgHak HaBiTb Ui NpOCTi
KPOKM MOXHa BUKOHYBaTW Pi3HNMMK cnocobamu.

Tak, Hanpuknag, CTBOPEHHSA HOBOro MPOEKTY Moxe ByTu 34incHEHO 3a
aonomoroto NyHKTY MeHto File / New / Project (sik 6yno nokasaHo), 3a 40MNoMo-
roto HatucHeHHs knasiw Ctrl + Shift + N abo knauaHHamM muLiero nNo BiAnoBiAa-
HOMY 3Ha4Ky Ha naHersni iIHCTPYMEHTIB.

Lla nporpama Takox moxe 6yTn BigkoMnifiboBaHa Ta BUKOHAHa Kiflbkoma
pisHMMK cnocobamun. Metoa, sakuin 6yB BUKOPUCTaAHUI, BUOPaBLUM MYHKT MEHHO
Debug / Start Without Debugging, mae aBa cnpolieHux cnocobu BUKITUKY: 3
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knasiatypu (Ctrl + F5) i 3a gonomoroto ikoHKM Ha naHeni iHCTpyMeHTiB. Kpim
LbOro, iCHye MOXIMBICTb 3anyCcKaTu KO Yy PEXUMi Hanarom)KeHHsi 3a 4ornoMo-
roto nNyHKTy MeHto Start Debugging (Ton xe pesynbTaT MOXHa oTpumaTtu nig,
Yac HaTuckaHHA knasiwi F5). [Micnsa Toro, sk npouec KOMNINAUil 3akiHYMBCS,
MOXHa BWKOHaTW 3reHepoBaHuU ¢hann i3 po3WMPEHHAM .exe, 3anyCTUBLIN
NOro 3 AMPEKTOPIi, 3a3Ha4YeHOI (4N po3rnsaHyToro npuknany) Ha puc. 8.

Cpeactea paGoThbl C NPAAOKEHUAMMK F DEbUg

¥npaeneHue

nienl

TnaeHaa  Obwwii goctyn  Bua

@ @ \\ |L » Lab_1-1_Fandorin » Lab_1-1_Fandorin » bin » Debug

Fs

W Wz6panHoe AT 'V [lata usmeHeHuA Tun Pazmep
;’ Jarpyk [ J |17 Lab 1-1 Fandorin 281020141210 Tlpwnoxenue 56
= Henasnme mecra ) Lab_1-1_Fandorin.exe 28.10.2014 12:01 ®aiin "CONFIG" 1Kb
Il Pabouwii cron B 1ab_1-1 Fandorin 28102014 12:10 Program Debug Dat... 12 K6
] Lab_1-1_Fandorin.vshost 28.10.2014 19:15 Mpunoxerne 23 Kb
5”6"“0T9K“ 3 Lab_1-1 Fandorinvshost.exe 28.10.2014 12:01 Gaiin "CONFIG" 1Kb
gr Bupeo ” [) Lab_1-1_Fandorin.vshost.exe.manifest 02.06.2012 18:34 Gaiin "MANIFEST" 1K6
- T
nementoe: 6 Bribpan 1 anement: 5,00 Kb

Puc. 8. AnpekTopia 3 dannamu, ki oTpuMaHo B pe3yribTaTi KoMmninauil
npoekTy (cepenoBuiye VS 2012)
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bin

‘I .
X ohj
Lab_1-1_Fandorin | Lab_1-1_Fanderin
St -t fr m Lab_1-1_Fandorin.sln B Program.cs
- bin>
Debug netcoreapp3. ]
->
D| « bin % Debug » netcoreapp3.] w | A Mowew netcoreapp3.
~ Klnam " Jara namMeHeHnA Tin
- IT Lab_1-1_Fandorin.deps 01.09.2021 12:21 JSOM File
cren * @ Lab_1-1_Fandorin.dll 01.09.2021 12:21 Pacwwperwe npu...
o (&= Lab_1-1_Fandorin 01.09.20271 12:21 Mpunoxerne
ref * [ Lab_1-1_Fandorin.pdb 01.09.2021 12:21 Program Debug D...
EHWA -+ E Lab_1-1_Fandorin.runtimeconfig.dey 01.09.2021 12:21 J50M File
IuidHo-opra E Lab_1-1_Fandorin.runtimeconfig 01.09.2021 12:21 JSOM File
pHI poboTi

Puc. 8.1. OupekTopisa 3 channamu, siKi oTpuMaHo B pe3ynbTaTi KoMninsa-
Lil npoekTy (cepenoBuwye VS 2019)

BucHosku

Y 3aranbHuUX pucax posrnsHyTo cepegoBule po3pobneHHsa Visual
Studio .NET.

MokasaHi npuknagn sukopuctaHHa Visual Studio .NET ans cTtBopeHHs
ABOX TUNIB godaTKiB. binbl NpocTuin 3 HUX — KOHCONbLHUW A04AaTOK, MOro Uin-
KOM OOCTaTHbO A4 BMpiLLEHHs BinbLlIOCTi 3aBAaHb Ha NOYaTKOBOMY eTari Bu-
BYeHHS MmoBu C#, i BiH 40O3BONSE 30CEPEQUTUCS HA OCHOBaXxX NporpamMyBaHHS
Ha C#.

BikoHHI gogaTkm aewo cknagHiwi, npoTe BidyanbHO BOHU BUABIISOTLCA
Binbll BpaxaymMMy Ta HAOYHUMMU ON1S KOPUCTYBaYiB, 3HANOMUX 3 BIKOHHUM
cepenoBuLLEM.

HacTtynHi nabopaTopHi 3aHATTS NPUCBSAYEHI OCHOBaM cuHTakcucy C#
i cTpykTypi Nporpam Ha C#. Llen maTtepian HeobxigHO OCBOITK, NEpLU HiX ne-
pexoauTi 0o cknagHiwmnx 06'eKTHO-OpiEHTOBAHMX OOAATKIB.
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3MicT 3BiTY
1. TUTYyNbHUIA NACT.
2. Llini nabopaTopHOro 3aHATTS Ta BKasiBKa, siki HABUYKN Ta BMIHHSA ne-
penbavaeTbca oTpumaTu B pesdynbTaTi MOro BUKOHAHHS.
3. TekcTn HanarogXeHnx AeMOHCTpaUinHMX nporpam fnabopaTopHOro
3aHATTH 3 HEOBXIOHMMM KOMEHTaPSAMN Ta pe3ynNbTaTOM BUKOHAHHS.
4. BucHoBsku.

KoHTpoOnbHi 3annTaHHs

1. lNepepaxynTe OCHOBHI eTanun po3pobrieHHst MporpamMu, LLO BUKOHYETLCS.

2. HaBiwo HeoOxigHWM eTan KoMninawii?

3. Y YoMy CYTHICTb npoLeaypHO-OPIEHTOBAHOIO CTUMIO NPOorpaMyBaHHA?
Aka cTpykTypa npoueaypHO-OpieHTOBaHOI nporpamm?

4. YkaxiTb HeonikM nNpoueypHOro CTUITKO NporpaMyBaHHSA Ta LUMSAXW 1X-
HbOrO NOAOMAHHS.

5. [dante Bn3HadeHHs 06'ekTa Ta HaBeAiTb NPUKag 3 onMcoM MOoro Bnac-
TUBOCTEN | NOBOOKEHHS.

6. HaBiwo HeoOXxigHe NOBTOPHE BMKOPUCTaHHS nporpamHoro 3abeane-
YeHHA? HaBeaiTb Npuknagm NOBTOPHOIO BUKOPUCTAHHS.

7. MNMpwusHayeHHs Gibniotekun knacis .NET Framework.

8. Onuwite Mmoxnuei Tunn C#-goaaTtkis i cdoepn IXHbOro 3aCTOCYBaHHS.

JlabopaTtopHa poboTa 2

lNMporpamMyBaHHSA NiHIKHUX 064YMCOBaNbHMUX NpoLueciB

Meta po6oTn — HabyTTs NPaKTUYHUX HABWUYOK 3 MiArOTOBKW, Hamnaro-
PKEHHA Ta BUKOHAHHSA NiHIMHUX nporpam.

BignosigHo oo HauioHanbHOI pamkn kBanidikauin us nabopatopHa po-
6oTa cnpuse HanpauloBaHHIO TakMX KOMMNETEHTHOCTEeW:

3HaHHS.

Knacudikauin 6a3oBux TUNIB AaHUX Ta IX OCHOBHI XapaKTEPUCTUKN;

NEeKCUYHMX OCHOB MOBW C# — NOHATTSA: 3MiHHA, BUpa3s, onepaHa, KoHCTa-
HTa, onepaTop (IHCTPYKLUis);

meTtoais Read (), ReadLine (), Write (), WriteLine ();

npiopuTeTiB onepauiu;

npaBun NepeTBOpPEeHHs TUNIB;
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OCHOBHWUX BibnioTe4yHnx matemaTnyHnx oyHkuii mosn C#;

YMIHHS:

cKnagaTtu NiHinHI nporpaMmn 3 BUKOPUCTaAHHAM CTaHOapTHUX BibnioTeu-
HUX OYHKLUIN;

BUKOHYBATW HaNaro4)XeHHs Ta NOKPOKOBE TECTYBaHHS MiHIMHUX Nporpam
y cepenoBuLli HanawToByBaHHsA cuctemn Visual C# .NET,;

KOMYHIKaUujr

pekoMeHaaLil KoMaHAi y4aCcHUKIB NPOEKTY LWOoAO0 AOUINbHOCTI 3acTocy-
BaHHA NOTOYHOrO CLEHapito AK NiHINHOI anropuTMIYHOT CTPYKTYpPWU Ta Han-
OinbLU BignoBiAgHUX 6a30BUX TUMIB OAHUX;

a8MmOoHOMHICMb i 8i0rnosidasibHicmab:

yXBarieHHs pilLleHHA Woa0 BMOOpy peanisauil NOTOYHOro cueHapito sik i-
HIMHOT NOCSigOBHOCTI ONepaTopis.;

CaMOCTiHEe POPMYNIOBAHHA pekoMeHgauin Wwoao obrpyHTyBaHHSA Bid-
noBigHMX BibnioTe4YHNX MmaTeMaTnYHNX YHKLUIT MoBu C#.

OCHOBHI NOMOXeHHSA

JlekcuyHi ennemeHmu mosu C#

Byob sika anroputMmiyHa MoBa MICTUTb TPU CKNagoBi YaCTUHKU: andasiT
(KiHLeBa MHOXMHa BIAMIHHUX MiXX cOB0K CMMBONIB, LLIO BUKOPUCTOBYHOTHCS
Y Ui MOBI); CUHTaKCUC (CYKYMHICTb NpaBwun, WO BU3HAYal0Tb NPUNycTumi (rnpa-
BUINbHI) KOHCTPYKLIT Liel moBn. CuHTakcmc moBn C# BU3HaYeHU y cneujianbHin
rpamaTtuui); ceMaHTuka (CYKYMHIiCTb npaBwsl, LLO BU3HAYalOTb 3HAYEHHEBUW
3MICT OKpeMmx KOHCTpyKUin. CemaHTuKa 3abesneyye OAHO3HAYHICTb Tryma-
YeHHS BCIX MOHATbL MOBMW).

Arnghasim — ue CMMBON, LLIO BUKOPUCTOBYIOTLCS B MoBi C# nig Yyac Hanu-
caHHA nporpam. KoxHun cann — ue TekcT. [1na 3annucy nporpam BUKOPUCTOBY-
I0Tb 3HaKW Y BiAMOBIAHOMY KOAYBaHHi. YKpaiHCbKi OYKBM MOXHa BMKOPUCTOBY-
BaTW B KOMEHTapsIX i nirepanax.

KomeHmapi. byab-sknin TEKCT, NoYMHaoun i3 ABOX 3HakiB AineHHs \\ i go
KIHLUS psiAKa € KOMEeHTapeM, Hisik He aHanisyeTbCs KOMM'IOTEPOM i Cyrye nuiie
ANs noscHeHb. Kpim Toro, 6yab-akuii TEKCT, PO3MILLLEHUI MK cumMmBoniamu /* i */
TaKoX € komeHTapeM. Tpu 3Hakn \\\ TaKoXX € O3HAKOK KOMEHTaps, Lo Moxe ByTn
BMKOPUCTaHWN Nig Yac KOMMiNAuil nporpamun ans BUAINEHHA oparMeHTiB JOKY-
MeHTauii 4o nporpamun y doopmati XML.
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I0eHmucbikamopu. TocnigoBHICTb CUMBOSIB i3 JTATUHCLKMX BYKB, CUMBO-
niB nigKpecrneHHs i apabCbkmx Lnp, Wo NoYMHaeTbca 3 BykBn Ta cnyrye ans
IMEHYBaAHHS Pi3HMX efnleMeHTIB nporpamu.

[lpoepama — ue 3anuc anroputMy OLHIED 3 MOB MporpamyBaHHS.
[Mporpama MiCTUTb POo3ain KoMaHz, i po3A4in onucy AaHuXx.

LaHi — ue dpopmanizoBaHe nogaHHs BCix TUX 00'ekTiB (NpeameTiB, hakTiB,
inen), 3 akummn moxe onepysati MNK. MicTATb 3MiHHI Ta KOHCTaHTW. epLu Hix
3agjaBaTu B nporpami gii 3 JaHUMW, 3MiHHI Ta KOHCTaHTW MNOBWUHHI ByTW BU3Ha-
YeHi.

3MiHHa — CUMBOSTIYHE MO3HAYEeHHS BESIMYMHM B nporpami. 3 nornagy ap-
xitektypwu K, 3aMiHHa — Le cumBonivHe no3HavyeHHa KoMipkn O, B akin 36epi-
ratoTbCcs faHi. be3snocepeaHbO 3anmMcaTy BENIMUYUHY B NporpamMi MOXHa 3a 4orno-
MOrOI0 NITEPHOI KOHCTaHTU (K KOHCTaHTa BMKOPUCTOBYOTbCA CMMBONW Biano-
BIOHOroO Koay).

BupaxxeHHs1 — Le NocniAOBHICTb OrepaH/iB, 3HakKiB onepawin, Kpyrivx Qy>oK,
LLIO 3aga€e obumcnoBanbHUM NPOLIEC OAEPXKaHHS pe3ynbTaTy NeBHOro Tuny.

OnepaHd — Ue enemMeHT-y4yacHuK onepadii. OnepaHgamm MOXyTb ByTK:
KOHCmMaHmu (Lue nekcema, Lo CTaHOBUTb 306pakeHHs1 hikCOBaHOIro YNCIIOBOrO,
CTPOKOBOIro abo CMMBOSILHOIO (NITEPHOMO) 3HAYEHHS); 3MIHHI; BUKITUKU QbyHKUIU
— BKasiBKa iM'sl BUKITMKYBaHOT QOYHKLIT, 32 SKUM Y KPYrnvxX Oy>XKax BKa3yeTbCA
CANCOK aprymMeHTiB (MOXINMBO, NOPOXHiK). Mg Yac BUMKOHaAHHS nporpamn pe-
3ynbTaT, LLO MNOBEPTAETLCH BUKIMKAHOK (OYHKLIEID, 3aMiHAE BUKNMNK OYHKLI;
BUPaXKEHHS.

[Mpyknagn nepepaxoBaHuX NieKCUYHNX enemeHTiB C# HaBeaeHo SK Npo-
rpama (puc. 9) Ta pesynbTtar Il BUKOHaHHSA (puc. 10).

Program.cs* A X

%Program M e Main(string[] args)
| 1 // NpocTa nporpama Ha C#

2 Elclass Program

3 {

4 /7 th(nm(y meTomdy Main()

5 H static void Main(string[] args)

6 {

7I string answer;

8 System.Console.WriteLine("fAk Bac 3BYyTH?");

9' answer = System.Console.ReadlLine();

10 System.Console.WriteLine("fobpuit feHb, WaHOBHMA " + answer);

11 }

12 | }

Puc. 9. basoBa cTpyktypa C# nporpamum
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| CAWindows\system32\cmd.exe

3BYTL?

AeHb, WAHOBHWH Bacunb

(inA NPOoAOMKeHHA HaXMHTEe nmﬁgm Knasuiy .

Puc. 10. Pe3ynbTaT BUKOHaHHSA 6a30BOI CTPYKTYpU nporpamm

MoHATTA TUNY AaHUX

Koxuenuis murny 0aHux

KOXXHMIN KOHKPEeTHUIA TUN OaHUX BU3HAYaeTbCA ABOMa pakTopamu: MHO-
YKMHOIO 3HaYeHb, SIKi MOXYTb NpUUMaTn 06'eKTK LbOro TUNy; Habopom onepauin,
LLIO MOXXHa 3aCTOCOBYBATW [0 3a4aHOro Tuny.

B onuci gaHnx noBvHHaA MiCTUTUCA (N5 KOMNiNATopa) Taka iHdopmauis,
LLIO 3a4a€TbCA TUNOM JaHUX:

iM' 3BMiHHOT @ab0 KOHCTaHTW;

pO3Mip nam'saTi, HeobxigHoT Ans 36epiraHHA 3HaYeHb;

Ail, SiKi MOXXHa BUKOHYBaTU 3i 3MiHHOIO ab0 KOHCTaHTOIO;

BWA Ta cnocid BMAaineHHs nam'aTi;

no4yaTkoBe 3HAYEHHS 3MiHHOI abo 3HaYEeHHS1 KOHCTAHTW.

C# € »opCTKo TUNi3oBaHOK MOBO. [1ig Yac Noro BUKOPUCTaHHSA nporpa-
MICT MOBMHEH OrosnowlyBaTh TUN KOXHOro 06'ekTa, KM BiH CTBOPIOE (Hanpu-
Knag, uini yimcna, pagku, BikHa, KHOMKKW i T. 4.).

Knacudpikauiss muriie 0aHux

C# nigposainge Tunn Ha asa Buan: BOygoBaHi Tunm (abo NpocTi TMnu), siki
BM3HA4Y€EHI B MOBI, | TUMN, BU3HAYEHI KOPUCTYBaYeM (TUNK, Aki BMbMpae nporpa-
MICT).

C# TakoX nigposainse TMnuM Ha ABi iHWI KaTeropil: Tunn-aHavyeHHs (abo
PO3MIipHI) Ta nocunanbHi TUNW.

OcHOBHa BIAMIHHICTb MiXXK HUMU — Lie Ccrnocib, SK1UM iXHi 3Ha4YeHHSA 36epira-
IOTbCS1 B NaM'aTi.

3MiHHa TMny-3Ha4YeHHA MICTUTb 3Ha4YeHHs, 3bepexeHe GeanocepeaHbLOo B
Hin (TOoOTO y BigNOBIgHMX KOMipKax nam'sati komn'totepa). [Npuknagom moxe cry-
rysatu tun int.
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3MiHHa nocunarbHOro TUNy MICTUTb Yy NaMm'sTi NocunNaHHs Ha o6'ekT, a He
cam 06'ekT BesnocepeHbO.

[MocunaHHAa cTaHOBUTL No3uLito (agpecy) ob'ekta B nam'aTi. [1ns intoctpa-
Ll cnig 3BepHYTUCS 40 BXe BUBYEHOro Tuny string (Skun, sk 3'acyeTbca gani, €
nocunanbHuUM). 3MiHHa Tuny string He MICTUTL PSAOK i3 TEKCTOM, a OrosioLly-
€TbCA And 36epiraHHA NOCUMNaHHA Ha PSOOK Ae 3HaxoauTbes TekcT. Cam psiaoK
PO3MILLYETLCS 32 BU3HAYEHO apecoo y nam'aTi.

Baxnmeo 3a3HaunTi, WO drakTMyHa agpeca nig Yac BUKOPUCTaHHA Nocu-
NaHb y BUXiQHOMY KOAi NPOrpamm Hikomnn He 3aCTOCOBYETLCS.

Yci knacu € nocunanbHUMU TUNamu.

Anpeca micusa B KOMN'IOTEPHIN NamMm'aTi, ae 36epiraetbca 06'ekT, Ha3nBa-
€TbCHA TAKOX MOKAXXYMKOM Ha Lien 00'exKT.

Y BinbLUOCTI BMNaakiB BiAMIHHOCTI B pobOTi 3 TMNnaMmmn-aHa4eHHs MU Ta no-
cunaneHUMK TUNamMm HesHauHi. [puknag uboro — MOXIUBICTb 3aCTOCYBaHHA
pAOKiB y nonepegHix nporpamax 6e3 BUKOPUCTAHHS NOHATTS NOCUNAaHHS.

MporpamMyBaHHA NiHIMHMX OG4YUCHIOBaNbLHUX NMpoLeciB

OcHosHi onepauii mosu C#

byab-sika nporpama moxe 6yTn cknageHa 3a 4ONOMOroK YOTMPbOX OC-
HOBHWX CTPYKTYp:

nocnigoBHIiCTb (abo CTpyKTypa NPOXOMAKEHHSA) — Lie rpyna KoMaHzg, BUKO-
HyBaHWX ofHa 3a apyrot. [Nporpamu, WO CKagarTbCs TifbKU 3i CTPYKTYpH
NPOXOPKEHHS, HA3MBAKOTLCA JTIHIUHUMU rpozgpamamu;

piLleHHs (abo cTpyKkTypa BUBOPY) — Lie KOHCTPYKLIS, L0 A03BOMASE 4aHUM
BANMBATU Ha Xid BUKOHAHHSA Nporpamu (opraHisoByBaTu po3rany>XeHHs1 B Npo-
rpamax);

NOBTOPEHHSA (LMK abo CTpyKTypa MOBTOPEHHS) — 4O3BONSiE baraTopa-
30BO BMKOHYBaTK KOMaHay abo rpyny KomaHz;

meTof (npouenypa, QyHKUIA) — Aa€E MOXIMUBICTb 3aMIHUTK rpyny KOMaHg,
OJHiE0 KOMaHAOH0.

CTpyktypa npoxomkeHHa BbyaoBaHa B C#. [Mokn He 3a3HaAYEHO iHLe,
KOMM'toTep BUKOHYE IHCTPYKLUiT C# ofHY 3a Apyroto B TiK NOCAIAOBHOCTI, B AKiK
BOHM 3anucaHi.

Y C# pocTynHa Benuka KinbKicTb onepauin. 3a BUHATKOM TUX, SKi NPU3-
HayeHi Anga cneuianbHUX Uinewn, onepauii MoXHa po3agifiuTn Ha YOTUPU OCHOB-
HUX KaTeropil: apudMEeTUYHI, BIAHOLLEHHS, NOriYHi Ta NobITOoBI.

25



lNpiopumemu onepauit

Byab-skuin Bupas, ge BUKOPUCTOBYETLCS Binblue OBOX onepaHAis, 3aB-
XON MOXHa po3buTn Ha nigBUpaxXeHHs, KOXXHe 3 SKUX CKagaeTbCs TiNbKU
3 OBOX onepaHaiB i ogHiei 6iHapHoT onepadii. lMicna obyncneHHs pesynbTaTiB
nigBMpaxxeHb BOHN BUKOPUCTOBYIOTLCSA HA HACTYMHOMY PiBHi.

Kpim yoTnpbox 6iHapHux onepauin, C# MiCTUTb 1 iHWIi apudMeTUYHI one-
pauii. MopsagoK BUKOHAHHA KOXHOT 3 HUX CTOCOBHO iHLUMX YiTKO BU3HAYEHUN Y
Tabnuui npioputeTie. Ornag onepadin Ta iXHiX NpiopuTeTiB HaBeaeHOo y Tabn. 1.

Tabnuuyga 1
MpiopuTteTn onepauin
Katero- AcouiaTuB-
Onepadii ) 3HavyeHHs
pi HiCTb
1 2 3 4
Yrpyny- . Kpyrni gyxku ons rpy-
pyny (<Bupaz>) 3nisa HanpaBo Pyt &Y AR TRY
BaHHS nyBaHHSA
<Im'a_ob6'ekta>.<Im'a_enemeHTta> [octyn 0o enemeHTa
<IMm'a_meTony>(<AprymeHTn>) - Buknuk metogy
<Im'a_macusy>[IHgeKc] HocTtyn oo macusy
<3MiHHa>++ CnpaBa HaniBo | lNocTdikcHa onepauis
IHKpeMeHTa
MepBuH- <3MiHHa> -- Cnpasa Haniso MocTdpikeHa onepauis

HI

new <Im'a_knacy> (<AprymeHTn>)

typeof(<Tun>)

sizeof(<Tun>)

JeKpeMeHTa

CTBOpeHHFI eK3emn-
idpa Knacy

Bu3HayeHHs Tmny

BusHaveHHsA po3mipy
CTPYKTYpU
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[MpoaoBXeHHs Tabn.1

1 2 3 4
+<Bupas> CnpaBa Haniso YHapHui nntoc
-< Bupas > CnpaBa Haniso YHapHui MiHyc
I<[loriyHnin_ Bupas > CnpaBa Haniso Toriure sanepeyeHHs
++<3MiHHa> CnpaBa Haniso MNpedpikcHa onepais
YHapHi IHKpeMeHTa
MpedikcHa onepadis
--<3MiHHa> CnpaBa Haniso [ekpemeHTa
(<Tun>) < Bupas > CnpaBa Haniso MpuBeaeHHs TUny
MynbTi- < Bwupas1 > * < Bupas2> 3niea Hanpaeo MHOXeHHS
nnikatu- < Bupas1>/ < Bupas2> 3niea Hanpaeo HineHnsa
BH < Bupas1> % < Bupas2> 3niea Hanpaeo | [lineHHsa 3a mogynem
Aontmne- < Bupas1> + < Bupasz2> 3niea Hanpaeo [lonaBaHHs
Hi << Bupas1> - < Bupas2> Snisa Hanpaso BigHimaHHs
BigHo- < Bupas1> < < Bupasz2> 3niea Hanpaso MeHwe
HHEHHS < Bupas1> <= < Bupas2> 3niea Hanpaso |MeHwe abo aopisHOE
< Bupas1> > < Bupasz2> 3niea Hanpaso Binbwe
< Bupas1> >= < Bupas2> 3niea Hanpaso |binbwe abo gopisHOE
<O6'ekT> is <Tun> 3nisa Hanpaso | MNpuHanexHicTb Tuny
PiBHiCTb < Bupas1> == < Bupas2> 3niea Hanpaso [opiBHio€E
< Bupas1> = < Bupas2> 3niea Hanpaso He popisHioe
JoriyHi < JloriyHnn_supasi1> & 3niBa HanpaBo Mobitose |
nobiToBi < JloriyHnn_Bupa3s2>

< JloriyHnn_supas1> "

< JloriyHnn_Bupa3s2>

< JloriyHnn_supa3s1> |

< JloriyHnn_Bupa3s2>

3niBa HanpaBo

3niBa HanpaBo

MNobitoBe ABO, wWo BK-
Kntoyae

Mobitose ABO
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3akiH4yeHHsa Tabn. 1

<38MmiHHa> *= < Bupas>

<38MiHHa> /= < Bupas>

<3MiHHa> % = < Bupas >

<B8MiHHa> += < Bupas >

<8MiHHa> - = < Bupas >

CnpaBa Haniso

CnpaBa Haniso

CnpaBa Haniso

CnpaBa Haniso

CnpaBa Haniso

1 2 3 4
JToriyHi < JloriyHnn_supas1> && 3niBa Hanpaso Jlorivne |

< JloriyHnn_Bupa3s2>

< NloriyHun_supasi1> || 3niBa Harnpaso Jloriune ABO
< JloriyHnn_Bupa3s2>

< JloriyHnn_Bupas> ? 3nisa Hanpaso YMoBHa onepaviq

< Bupas1>: < Bupas2>

[pnceoto- <38MmiHHa> = < Bupas> Cnpaga HaniBo |[lpocTe np1ucBoOBaHHSA
BaHHS

MHOXeHHS | NpnUCcBOIO-
BaHHS

[ineHHs i npucsoto-
BaHHS

[ineHHs 3a mogynem i
NPUCBOKOBAHHS

[logaBaHHs | NpUCBOIO-
BaHHA

BupaxyBaHHs i npucBo-
tOBaHHS

Aki nig Yac ubOro BUHUKAaOTb NOMUIMKMA KOMMINALiT?

NMopsaaok BUKOHAHHA nabopaTopHoi poboTu
3aranbHa YacTUHa
OnpautoBaTu NeKUinHMM MaTepian i nepekoHaTucs, wo poboTa nporpam

Bi4MNOBiga€e IXHbOMY ONUCY.
Cnig npoekcnepuMeHTyBaTh 3 NporpaMmamu:
* 3MIHUTW BUXigHI AaHi;
« JOoCnignTn, 9K BNSIMBAKOTb CUHTAKCUYHI MOMUITKA Ha pe3ynbTaT KOMIi-

nauil nporpamu.
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IHauBiayanbHa YacTuHa

1. OTpumaTtn po3paxyHKoBi bopmynun y Buknagada (nepesnik MoxnmBmx
BapiaHTiB A04AETbCA B pO34aTKOBOMY MaTepiani 4o nabopaTtopHol poboTn).

2. [NpoaHanizyBaTu OTpUMaHi BUpasn: BU3HAYUTU OOMYCTUMI Jiana3oHun
3MiHW BXiOHMX BESTUYMH, IXHIO PO3MIPHICTb i TUM.

3. MNigroTyBaTn KOHTPOSIbHI NpUKnagu (BUKOPUCTOBYHOUM, HanpuKknag, Kka-
NbKYNATOP), AKi MOBHOK MipPO0 XapaKTepus3yoTb aHasizoBaHi Bupasu (Hanpu-
Knag, 0CoBnmBi TOYKN, B AKUX pe3ynbTaT 06UYNMCNEHHS LOPIBHIOE HYIIO).

4. Po3pobutn anroputm oBYMCNEHHSA Ta HamarnoBaTu MOro rpadiyvny
cxemy (Brok-cxemy).

5. BignosigHo 00 anroputmy Habpatu Ta BigKOMMiNtOBaTWM TEKCT Mpo-
rpamu, ycysatoun y pasi HeobXigHOCTIi NOMUIKN.

6. docnigntn poboTy nporpamu, aHanidytoum BUKOHAHHSA KOHTPOSbHUX
npuknagis.

3MicCT 3BiTY

1. TUTYNbHUA NNCT.

2. Llini nabopaTopHOro 3aHATTSA | BKasiBKa, SKi HABMYKM Ta BMiHHS nepe[-
B6avaeTbCca oTpUMaTn B pe3yrnbTaTti NOro BUKOHaHHS.

3. TekcTn HanarogXeHux nporpam 3ararnbHOol YacTUHM NnabopaTopHOro
3aHATTS 3 HEOBXiAHUMN KOMEHTaPSIMKN Ta Pe3yfibTaTOM BUKOHAHHS.

4. AHani3 BMXigHOro BMpasy iHauBIAyanbHOro 3aBgaHHs 3 06rpyHTyBaH-
HAM KOHTPONbHUX NpuKNnagis, BU6oOPy TUNIB AaHMX | HANBINbLL AOUINTBHOK MO-
CNigoBHICTIO onepaTtopiB ob4YncneHb y BUrnsAi BignoBigHOI rpadivHOl CXEMM.

5. TekcT HanarogXeHol nporpamu 3 pe3ynbTaToM BMKOHAHHS BCiX KOHT-
PONbHUX MPUKagis iHoMBIAyanbHOro 3aBAaHHS.

6. BucHoBKku.

KoHTponbHi 3annTaHHA

1. OnnwiTb BIAOMI BaM anropuTMIiYHi CTPYKTYpPW.

2. ante ornsig ocHOBHUX onepadin C#.

3. HaBiwo noTpibHi noriyHi onepauii? HaBeaite npuknagu.

4. Wo Take “npioputeTy onepauin’? e i Konn BOHN BUKOPUCTOBYOTLCA?

5. Lo Take acoujaTuBHICTb onepauin? [le i Kofiv BOHM BUKOPUCTOBYHOTLCA?

6. PO3KpuiTE CYTHICTb NOHATL: NPOCTIp iMeH, obnacTe BUOMMOCTI 3MiH-
HUX, 06nacTb BUANMOCTI i Yac iCHyYBaHHS 3MiHHUX.

7. Hannwite nporpamy ob4yucrneHHa cymu, OO0YyTKy, MakCUMyMy Ta MiHi-
MYyMY TPbOX Ymncern.
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8. Ak nepeTBOpUTM 3HAYEHHS TUNYy String y Tvn int?

9. ONnwWiTb 3aranbHy CXeMy CTBOPEHHS Ta BUKMMKY NPU3HaYeHnX Ang Ko-
pyCTyBaya MeTopiB.

10. Oxapaktepuayinte knac Math. HaBeaite npuknag nporpamu, e BUKO-
PUCTOBYIOTLCS BOYJOBaHI MaTeMaTU4Hi MeToaw.

JlabopaTtopHa poboTa 3

NMporpamyBaHHA 064YMCNOBaNbLHUX NPoOLECiB,
IO pO3rasyXyrTbCA

MeTta po60TU — HabyTTS MPaKTUYHUX HABUYOK 3 MNiArOTOBKM, Hanaro-
[PKEHHA Ta BUKOHAHHSA Nporpam, Lo po3rasy>KytTbCS.

BignosigHo oo HauioHanbHOI pamkn kBanidikauin us nabopatopHa po-
B6oTa crnpusae HanpauoBaHHIO TakKMX KOMMNETEHTHOCTeN

3HaHHA:

METOAUKMU PO3POONEHHS NporpamMu i3 3aranbHOK NiHIMHOK YaCTUHOM |
KinbKOMa rifnikamu;

anropuTtMmiB BUKOHaAHHA Ta cMHTakcuc onepartopis if, if / else, switch
i ymoBHOro supasy (? );

YMIHHS:

cKknagaTu nporpamMmm 3 posrasiy>KeHHAMM;

BUKOHYBATN Hanaro4)XeHHsl Ta NOKPOKOBE TeCTYBaHHSA Nporpamu 3 pos-
ranyxeHHsamn B cepegosui cuctemun Visual C# .NET;

KOMYHIKauii:

pekomMeHgauil KoMaH4i y4acHUKIB NPOEKTY o4O AOUiNbHOCTI 3acToCy-
BaHHS MOTOYHOrO CLiEHapito AK anropuTMidHI CTPYKTYPW i3 po3ranyXeHHAMN;

poboTa B KOMaHAi Hag OKpPeEMMMM YaCTUHaAMKM CKNagHOro Kody, KU
CKnagaeTbcs 3i CTPYKTYp BUbBOpYy;

aeMmoHOMHICmb i 8i0noeidasibHiCMb:

yXBasieHHs pilleHHs Woa0 po3noginy no4yaTtkoBoro Kogy ckrnagHol npo-
rpamu, B SIKy BXOOSATb CTPYKTYPU 3 pO3ranyXeHHAMN,

CaMOCTIilHMIA OBrpyHTYBaHHS MOXNUBUX BapiaHTiB C# — peanisauin

CTPYKTYp BMGOpY.
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OCHOBHiI NOMOXeHHSA

Y niHINHKUX nporpamax BCi onepaTtopu BUKOHYBAsNIMCA NOCMIAOBHO i, SK
Hacnigok, BOHW He 3[aTHi pearyBaTtu Ha NOTOYHI YMOBW.

OpaHak YacTo B Npoueci peanisauil NOTOYHOro cLueHapito NOTPiGHO 3MiHt0-
BaTW MOTIK KEpYBaHHS, pearyo4vm Ha siKiCb 30BHILLHI noail.

[MOTiKk KepyBaHHSA CTAHOBUTbL MNOPALOK, ¥ SKOMY BUKOHYIOTLCS orepaTopu
nporpamu. Kpim TOro, 4acto BUKOPUCTOBYHOTHCSA TEPMIHU “MOPALOK BUKOHAHHA”
| “Kepytounm noTik”.

[INKOK Ha3MBalTb CErMEHT Nporpamu, Wo MiCTUTb OA4MH onepaTop abo
ix rpyny. Onepatop po3ranyXeHHa 003BOSIF€ 3anyckaTtu NoTpibHMM 6nok
onepatopiB. Bubip 3gincHoeTbCa 3a ymMoBo. OnepaTopu posranyxeHHs
4aCTo Ha3MBalTb ornepaTtopamu BUGOpY.

C# 3abeaneyye Tpu TUNK CTPYKTYP BUBOPY anbTepHaTUB:

eanHun Bnbip — ctpyktypa if (AKLO);

noasinHum Bnbip — ctpykrypa if / else (AKLLO / IHAKLIE);

MHOXWHHUIM BUBIp — CTpyKTypa switch.

Cmpykmypa subopy if

[‘padhivyHa cxema onepartopa HaBeaeHa Ha puc. 11.

HenpaBAa

if (YmoBa)
OnepaTop;

icTUHa

Onepatop(n)

Puc. 11. N'padiyHa cxema onepaTtopa if

lpuknad 1. MNepeBipka NpaBUIIbHOCTI BBEAEHHA 3MiHHOI, ika MOXe Mic-
TUTK Yyncna Big 1 go 31.
using System;
class Class1

{

static void Main( )

{

int valor;
Console.WriteLine("BBegiTb 4ncno micaua");
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valor = Convert.Tolnt32(Console.ReadLine());
if (valor <1 || valor >31)

Console.WriteLine("lNMomunka seegeHHs!");
Console.WriteLine("Bu BBenu 4ncno, wo gopisHoe {0}", valor);

}
Ak onepartopun He MoXHa BUKOPUCTOBYBATW OroJy1IolUEeHHA Ta BU3HAYEHHA.

OpHak TyT MOXYyTb BYTU CKnageHi onepatopu i 6r1oku.
CtpykTypa Bubopy if / else.
[‘padhivyHa cxema onepartopa HaBeaeHa Ha puc. 12.

|cw|Ha HenpaBaa if (YmoBa)
Onepatop_1;

else
Onepatop_2;

Onepatop_1 Onepatop_2

I |
!

Puc. 12. M'padiyHa cxema onepartopa if / else

[lpuknad 2. 3HanTn MiHiIMyM i3 ABOX YMcen.
using System;

class Class1
{
static void Main()
{
int x, y, min;
Console.WriteLine("lMocnigoBHo BBeAiTh ABa UinMx yncna");
x = Convert.Tolnt32(Console.ReadLine());
y = Convert.Tolnt32(Console.ReadLine());
if (x<y)
min = X;
else
min =y,
Console.WriteLine("MiHimanbHe yncno gopisHtoe {0}", min);
}

}
Onepatopu if MOXyTb BYTM BKNageHi 0ANH B OAVH.
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MHoxuHHUU 8ubip — cmpykmypa switch

OnepaTtop switch go3sonse nporpami obpaTtn ogHy 3 KiNbKOX Ain Ha oc-
HOBI 3HA4YeHHs 3agaHoro Bupasy. Jlorika, sika peanizoBaHa switch, nogibHa oo
norikn onepatopa if / else. 'padiyHa cxema onepatopa switch HaBegeHa Ha
puc. 13.

Bupas

Y 9@ -9 9

Onepatop 1 OnepaTtop 2 Onepa‘rop n Onepa-rop dflt

| I
}

Puc. 13. NpacpiuHa cxema onepartopa switch

Moxe 6yTn oanH abo He 6yTun xxogHoro 650Ky default.

lpuknad 3. HeobxigHO npoaHanidyBaTy 3HA4YeHHS 3MIHHOI nota, Wo €
BMCTaBIIEHO OLLIHKOIO.

using System;

class Nota

{

public static void Main()

{

int nota;

Console.WriteLine("BaLua oujiHka (Big 2 go 5)? ");
nota = Convert.Tolnt32(Console.ReadLine());

switch(nota)

{

case 2:
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Console.WriteLine("Bu Bubpanu 2 ");
Console.WriteLine("OuiHka — He3ag0BINbHO");
break;

case 3:
Console.WriteLine("Bu Bubpanu 3 ");
Console.WriteLine("OuiHka — 3ag0BinbHO");
break;

case 4:
Console.WriteLine("Bu Bubpanu 4 ");
Console.WriteLine("OuiHka — no6bpe");
break;

case 5:
Console.WriteLine("Bu Bnubpanun 5 ");
Console.WriteLine("OuiHka — BigMiHHO");

break;
default:
Console.WriteLine("lMomunka snbopy");
break;
}
}
}

YmoeHuU supa3s

Y C# € e ofHa ckopoveHa oopmMa yMOBHOrO ornepaTtopa — Tak 3BaHuK
YMOBHMIN BUPa3. MIOro CUHTaKCuC:

<Jloriynmn_Bupas 1> ? <Bwupas_2>: <Bupas 3>;

lpuknad. 3HanTN MakCMMyM i3 OBOX YMcen.

intx =13,y =7, max;
max = (X>y)?x:y;
Console.WriteLine("max = {0}", max);

NMopsaaok BUKOHAHHA nabopaTopHoi poboTu

3aranbHa YacTuHa

1. HabpaTtu, BigkomninoBaTth Ta 3anyCTUTU Ha BUKOHAHHS MNpuUKnagu
nporpam, ski 6ynn HasefeHi B po3aini “OCHOBHI NonoXeHHA” uiel nabopaTtop-
HOT poBOoTMW.

2. [poekcnepuMeHTyBaTU 3 NporpaMmamMu:

3MIHUTW BUXiOHI OaHi;
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OOCNIaNTYN, K BNAIMBAKOTb CUHTAKCUYHI MOMUIIKN Ha pe3ynbTaT KoMNins-
Uil nporpamu.
AKi Npy LbOMY BUHUKAKOTb MOMMUIKN KOMMINALiT?

IHanBiayanbHa YacTUHa

1. ®opmynu anga obuncnenHs y surnaai F = f (a, b, ¢, x) i onnc 3amiHHKX
B3ATM 3 BIgMNOBIAHOINO BapiaHTa iHOMBIAyanbHOro 3aBgaHHA y BUKnagada.

3aBaaHHS Bignosigae cueHapito poboTn, HaBegeHoOMy Aani

Beedimb yomupu OiticHi Yucsa:

a =? <qucrno_1> <BgeOeHHs>

b =? < 4yucno 1> <BsedeHHs>

Cc =? < yucno 1> <BeelOeHHs>

X =? < yucrno 1> <BsedeHHs>

O6paHa airnka Ne <gausodumscsi Homep 2inku 1,2 abo 3>

F = <eusodumascs pe3syribmam ob4uUCrIeHHS>

PesynbTat NnOBUHEH MICTUTK TpW BapiaHTu BignNoBigi (No ogHOMY 4SS KO-
XKHOT 3 TifIoK 0byncnoBanbHOro npouecy) Ta BignoBiaHI 3HA4YEeHHS PYHKUT
F =f(a, b, ¢, X), obuncneHi (4ns KOHTPOO) Ha KanbKynsTopi.

2. NpoaHanisyBaTn oTpMMaHi BMpa3n: BU3HAYNUTKM OOMYCTUMI iana30oHu
3MiHM BXiOHUX BENUYNH, IXHIO PO3MIPHICTb | TUN.

3. MMigrotyBaTn KOHTPONbHI NpUKIagn (BUKOPUCTOBYHOUM, HANpuUKnag, Ka-
NbKYINATOP), AKi MOBHOK MipOK XapakTepu3yoTb aHanisoBaHi Bupasu.

4. Po3pobutn anroputM oBYMCEHHA Ta HamarnBaTuU MOro rpadivyHy
cxemy (Grok-cxemy).

5. BignosigHo 0o anroputmy HabpaTu i BiakoMNinoBaTn TEKCT Nporpamu,
ycyBao4n y pasi HeoOXiAHOCTi MOMUIIKN.

6. docnigntn poboTy nporpamu, aHaniaytoumM BUKOHAHHS KOHTPOSbHUX
npuknagis.

3MmicT 3BIiTY

1. TUTYNbHUA NNCT.

2. Uini nabopaTopHOro 3aHATTA | BKa3iBKa, AKi HABUYKW Ta BMiHHS nepeg-
B6avyaeTbCca oTpUMaTh B pesyrbTaTti NOro BUKOHAHHS.

3. TekcTn HanarogpkeHnx nporpam 3arasibHol YaCTUHU nabopaTopHOro
3aHATTA 3 HEOOXiAHUMM KOMEHTaPSIMKN Ta Pe3yibTaTOM BUKOHAHHS.
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4. AHanis BuxigHoro BmMpasy iHgMBeigyanbHOro 3aBgaHHs 3 o0rpyHTyBaH-
HAM KOHTPONbHUX NpuKnaais, BMbopy TUNiB AaHUX i HANBiNbLL JOLISIbHOK MOo-
CNigoBHICTIO onepaTtopiB ob4ncneHb y BUrnsaai BignosigHoOT rpadivyHol cxemu.

UuncenbHi NpyKknagn BUKOHaHHA 3aBAaHHA ANd YCiX riflok BUXIGHOTO BUpasy.

5. TekcT HanarogpkeHol nporpamu 3 pe3ynbTaToM BMKOHAHHS BCiX KOHT-
PONbHUX NMPUKagiB iHaMBIAyanbHOro 3aBAaHHS.

6. BUCHOBKN.

KOHTpOnbHi 3anuTaHHs

1. [lante BU3HAYE€HHA NOHATTS NOTOKY yNpasniHHA NPOrpamolo.

2. Ulo cTtaHoBUTL CTpyKTYypa BMbOpY if, konu il Tpeba BMKopuCTOBYBaTU?

3. OnuwliTe cTpykTypy BMbOPY If / else.

4. Y yomy nonsrae cneundika MHOXMHHOIO BUOOpPY Ta sk Lien BUBIp Oo-
LiNnbHO peani3yBaTtu 3a 4ONOMOIoK CTPYKTypu switch?

5. [lanTe BM3HA4YeHHSA onepaTtopa YMOBHOro Bupasy. Haseitb NOro cuH-
Takcuc i BigNOBIAHUIM NpuUKNag 3aCTOCYBaHHS.

JlabopaTtopHa poboTa 4

lNMporpamMyBaHHA LMKNiIYHUX OOYMNCIOBaNIbHUX NpoueciB

MeTta po6oTn — HabyTTs NpPaKTUYHUX HABWUYOK 3 MiArOTOBKW, Hanaro-
[)KEHHS Ta BUKOHAHHS nporpam, Wo MICTATb LMK,

BignosiaHo oo HauioHanbHOT pamku kBanidikauin us nadopartopHa po-
6oTa cnpusie HanpauloBaHHIO TakKNX KOMMNETEHTHOCTEN:

3HaHHA:

METOANKN PO3POONEHHS Nporpamm, siKi MatoTb LIMKNK;

anropuTMiB BUKOHaAHHA Ta CUHTAKCUC CTaHOAPTHUX OnepaTopiB LNKIY:
while, do / while, for;

YMIHHS:

ckriadamu nporpamu, ki MaroTb LIMKIN;

BUKOHYBATU HanaroXeHHA Ta NMOKPOKOBE TECTYBAHHSA TUMOBMUX LIMKITIY-
HUX nporpam y cepeposuLli cuctemu Visual C# .NET;

KOMYHiKauji:

pekomMeHgauil KoMaH4i y4acHUKIB NPOEKTY LWoA4O0 AOUiNbHOCTI 3acToCy-
BaHHS MOTOYHOrO CLUEeHapilo y BUrNaA4i LMKNIYHUX anropuTMiYHNX CTPYKTYP;
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poboTa B KOMaHAi 3 OKpeMUMU YaCTUHAMW CKITagHOro Koay, KU MiCTUTb
CTPYKTYPU NOBTOPEHHS;

aeMmOoOHOMHICMb | 8i0rosidaribHicmb:

yXBarieHHS pilLEHHA WOAO0 PO3MNoAiny no4aTkoBOro Kogy ckragHol npo-
rpamu, B iKY BXOAATb LMKMIYHI CTPYKTYPW;

caMocCTilHe 0BrpyHTyBaHHS MOXNUBUX BapiaHTiB C# - peanisauini CTpyk-
TYp NOBTOPEHHS.

OCHOBHiI NOMOXeHHA

OnepaTopwu LMKy BUKOPUCTOBYIOTLCS A9 opraHisauii baratopa3oBo no-
BTOpPtOBaAHUX 0BYNCHEHD.

Byob-aKkun UMKn ckrnagaeTbea 3.

Tina umkny, To6TO TMX onepaTopiB, SKi BUKOHYIOTbLCS Kiflbka pasiB;

NoYaTKOBUX YCTAHOBOK,;

Moaudoikauil napameTpa uukny;

nepeBipkn YMOBM NPOLOBXKEHHS BUKOHAHHS LINKITY.

OavH npoxig uukny HasmMBaeTbcs iTepadieto. [lepeBipka yMOBU BUKOHY-
E€TbCS Ha KOXHIN iTepauil abo oo Tina uukny (Uukn i3 nepeaymMmoBoto), abo nicns
Tina umkny (UMKn i3 noctymoBoto). "'padpivHi cxemu, Lo 4eMOHCTPYIOTb pObOoTY
LUKy 3 nepeaymMoBoto (a) Ta noctymoBoto (6) nokasaHi Ha puc. 14.

MoyaTkoBi MNMo4yaTKoBI
YCTaHOBKMU YyCTaHOBKMU
OnepaTtopwm
YmoBa SE—

Moaudikauis napa-
OnepaTtopum MeTpiB LUKy

Moaudikauis napa-
MeTpiB LUKy

YmoBa

a) uMKn i3 nepeayMoBo 0) UMKn i3 NOCTYMOBOO
Puc. 14. M'padivyHi cxemu, WO AEMOHCTPYHOTb POOOTY LUMKIIiB
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Pi3HMUA MK HUMKM nondrae B TOMY, LLO Tif10 LMKITY 3 MOCTYMOBOIO 3aBXAu
BMKOHYETbCA Xo4a 6 0auH pas, nicrsi Yoro nepesipseTbCs, Ym Tpeba noro Bu-
KOHyBaTu we pas. [Nepesipka HeO6XiAHOCTI BUKOHAHHA UMKy 3 nepeayMoBO
pobuUTbCS OO0 Tina UKy, TOMY MOXMAMBO, WO BiH HE BUKOHAETLCS XXOOHOMO
pasy.

3MiHHI, SIKi 3MIHIOKOTBCS B Tifi LXKy Ta BUKOPUCTOBYIOTLCS Y XOAi nepe-
BipKM YMOBW NPOAOBXEHHS, HAa3MBalOTLCH NapaMmeTpamu LKIy.

LlinouyncensbHi napameTpu Uukny, WO 3MiHIOKTLCA 3 NOCTINHUM KPOKOM
Ha KOXHiK iTepauii, Ha3MBalTbCS NiYNIBbHUKAMN LUKIY.

[Mo4aTKoBI YCTAHOBKN MOXYTb SIBHO He ©yTW NPUCYTHIMKM B nporpami, ixHin
CEeHC nongdrae B Tomy, Wo6 4o BXody B LMK 3a4aTu 3HAYEeHHS 3MiHHUM, SKi B
HbOMY BUKOPUCTOBYHOTLCA.

LInkn 3aBepLly€eTbCS, AKLLO YMOBA NOrO NPOAOBXEHHSI HE BUKOHYETHLCS.

MoXn1MBoO NpUMycoBe 3aBepLUEHHS SK MOTOYHOI iTepauil, TakK i LMKy B
uinomy. [1na yboro cnyrytoTb onepartopu break, continue, return, goto. lNepe-
AaBaTu KepyBaHHA 330BHI BCepeaVHy LMKITY He PEKOMEHOYETbCA.

Y C# e yotnpum pi3Hux onepartopu uunkny — while, do while, for, foreach.

L{ukn i3 nepedymosoro (while).

Linkn i3 nepeaymoBoto peanisye rpagiyHy cxemy (6e3 6noky no4aTkoBmx
YyCTaHOBOK), HaBeAeHY Ha puc. 14(a).

lpuknad 1. BuBegeHHsa andasity.
using System;

class Class1
{
static void Main()
{
char c;
Console.WriteLine("BuBeaeHHst andasity:\n");
c="A;
while (¢ <='Z")
{
Console.Write("{0} ", ¢ );
C++:
}
Console.WriteLine(); // NMepeBeaeHHs Ha HOBUIA PSAOK
}
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PesynbTaT BUKOHaAHHS Nporpamu:
BueeneHHs andpasity:
ABCDEFGHIJKLMNOPQRSTUVWXYZ

PosnosclogaXeHnin Npunom nNporpamMmyBaHHS — opraHidauis 6e3kiHe4Horo
Lunkny 3 3aronoskom while (true) i npumycoBM BUXOOOM 3 Tina UMKy MNicns
BUKOHAHHS AKOI-HEBYOb YMOBMW.

L{ukn i3 nocmymoeoro (do / while).

Linkn i3 noctymoBoto peanidye rpacidny cxemy (6e3 650Ky novaTkoBmux
YCTaHOBOK), HaBeZeHy Ha puc. 14(0).

lpuknad 2. BuBegeHHsa andasity.
using System;

class Class1
{
static void Main()
{
char c ='A";
Console.WriteLine(" BuBegeHHs andasity:\n");
¢ = Convert.ToChar(Convert.ToInt32('A")-1);
do
{
Cc++;
Console.Write("{0} ", ¢ );
}while (¢ <'Z");
Console.WriteLine(); // NMepeBeaeHHs Ha HOBUIA PSAOK
}

}

Pe3yanaT BUKOHAHHA NMporpamu.

BueeneHHs andpasity:
ABCDEFGHIJKLMNOPQRSTUVWXYZ

Onepamop yukny for
Llen onepatop BUKOPUCTOBYETHLCS B TUX BUMALKaX, KOMW KiSlbKiCTb MOBTO-

peHb Tina uunkny 3asganerigb BigoMma abo moxe 0yTn BU3Ha4YeHa NporpaMmHnm
LLUNAXOM.

lNpuknad 3. Po3paxyHOK CyMun nepLumx AeCcsaTn Linux Yncen.
using System;
class Program

{
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static void Main(string[] args)

{
ints =0;
for(int i=0; i<=10; i++)
{
S=s+i
}
Console.WriteLine("'s = {0}", s);

Pe3ynbTaT BUKOHAHHSI NPOrpamMu:
S =55

BknaoeHi yuknu

BknageHMM UMKNoM HasuBakTb KOHCTPYKLIO, B AKiM OAWH LMK BUKOHY-
€TbCS BCEPEeAUHI iHLWOro. BHYTPILLHIN LMK BUKOHYETLCA MOBHICTHO Nif Yac Ko-
XKHOI 3 iTepauin 30BHILLHBOIO LINKIY.

lpuknad 4. MNoTpibHO 3anOBHUTK 3a4aHUN NPAMOKYTHUK CUMBOSAMM
«*».

using System;

class StarsTwoDimensions

{
public static void Main()
{
for (inti=0;1<5;i++)
{
for (intj=0;]<7;j++)
{
Console.Write("*");
}
Console.WriteLine();
}
}
}

Pe3ynbTaT BUKOHAHHSI NPOrpamMu:

*kkkkkk
*kkkkkk
*kkkkkk
*kkkkkk

*kkkkkk
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Y nporpami MoXHa BUKOpPUCTOBYBaTK Oyab-sKi KOMBiHALiT BKNageHnx Lum-
kniB ycix Tunis: for, do / while, while, akwo yboro Bumarae norika nodyaosu
nporpamMu.

PexkomeHOauii 3 subopy Uukriie.

OnepaTopwn uukny B3aeMmo3aMiHHi. [Jani HaBegeHo gedaki pekomeHaauil 3
BNMOOpPY HanMKpawloro oneparopa LMKy B KOXXHOMY KOHKPETHOMY BUMNAOKY:

onepatop do / while 3a3Bnyan BUKOPUCTOBYIOTb, KON LUMKA NOTPIGHO
0060B'A3KOBO BMKOHATK xo4a 6 pa3s (Hanpuknag, SKWO B LUMKI 34iMCHIOETLCS
BBEOEHHA JaHUX);

onepatop for — nepeBaxHe B BiNbLUIOCTI IHLWNX BUNagKiB (04HO3HAYHO —
AN opraHisauil LMKniB i3 NiYnnbHUKamm);

onepaTtopom while 3py4HiLle KOpUCTyBaTUCS y BUNALKaX, KO YMCIIO iTe-
pauin 3asganerigb He BigOMO, 0O4EBUOHUX NapaMeTpiB UMKy HemMae, abo Mo-
Andoikauito napamMeTpiB 3py4HilLe 3annucyBaTy He HanpuKiHLI Tina Lukny.

Onepatop foreach 6yge po3rnsiHyTo Nig Yac o6pobneHHs MacuBiB.

NMopsaok BUKOHAHHA nabopaTopHoil pob6oTu

3aranbHa YyacTuHa

1. HabpaTtu, BigkomnintoBaTn Ta 3anyCTUTU HA BUKOHAHHSA NpUKniaai npo-
rpam, siki 6ynn HaBegeHi B po3aini “OcHOBHI NONOXeHHA” Liel nabopaTopHOI
poboTn.

2. [MpoekcnepuMeHTynTe 3 Nporpamamu:

3aMiHUTK BUXIOHI OaHi;

OOCNIONTU, K BNSIMBAOTb CUHTAKCUYHI MOMUIIKN Ha pe3ynbTaT KoMNins-
Uil nporpamu. Aki Nig Yac uboro BUHMKaKTb NOMUIIKN KOMMINsLi?

IHauBiAgyanbHa YyacTuHa.

1. ®opmynu ana obuncnenHsa y surnagi F = f (a, b, ¢, x) i onnc amiHHMX
B3ATW 3 Bi4NOBIQHOrO BapiaHTa iHAMBIAYyanbHOro 3aBAaHHs y BUKagayda.

3aBaaHH4 Bignosigae cueHapito poboTn, HaBeaeHOMy Aani

Beedimb suxiOHi OaHi 01151 po3paxyHKy:

a =? <yucno_1> <BeedeHHs>
b =? <4ucrno 1> <BeedeHHs>
Cc =? <yucno_1> <BeedeHHs>
X_nach =? <yucno_1> <BeedeHHs>
X_kon =? <yucno_1> <BeeOeHHs>
dx =? <4ucno_ 1> <BeedeHHs>
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O6uncnuTn Ta BUBECTU Ha eKpaH Tabnuuto 3HavyeHHsA yHKUiT F Ha iHTe-
pBani Big Xuay 40 Xkon. 3 KPOKOM dX.

PesynbTat y Tabnuui NoOBUHEH OXONSoBaTU TpU BapiaHTK Bignosigi (no
OOHOMY ONS1 KOXHOI 3 Tiflok 064ncnioBanbHOro npolecy) Ta BignosigHi 3Ha-
yeHHs pyHkuii F =1 (a, b, c, x).

2. [NpoaHanizyBaTu OTpUMaHi BUpasn: BU3HAYUTU OOMYCTUMI giana3oHun
3MiHW BXiOHMX BESTUYMH, IXHIO PO3MIPHICTb i TUM.

3. MNigroTyBaTn KOHTPOSIbHI NpuKnagu (BUKOPUCTOBYHOYM, HanpuKnag, ka-
NbKYINATOP), AKi MOBHOK MipOK XapakTepu3ylTb aHanisoBaHi Bupasu.

4. Po3pobutn anroput™ oBYUCEHHA Ta HamanoBaTh MOro rpadiynHy
cxemy (6nok-cxemy).

5. BignosigHo 0O anropuTMy Habpatu Ta BigAKOMMIifOBATU TEKCT Npo-
rpamu, ycyBaroum y pasi HeobXigHOCTi NOMUIIKK.

6. Jocnigutn poboTy nporpamu, aHanidytoum BMKOHAHHS KOHTPOSbHMX
npuknagis.

3micT 3BiTY

1. TUTYNbHUA NKUCT.

2. Uini nabopaTopHOro 3aHATTA | BKa3iBKa, SKi HABUYKW Ta BMiHHS nepeg-
BGayaeTbCcs oTpUMaTK B pe3ynbTaTi NOro BUKOHAHHS.

3. TekcTn HanarogpkeHnx nporpam 3arasibHol YaCcTUHU nabopaTopHOro
3aHATTH 3 HEOBXIQHMMU KOMEHTAPSAMN Ta pPe3ynNbTaTOM BUKOHAHHS.

4. AHani3 BMxigHOro Bupasy iHaMBIAyanbHOro 3aBaaHHSA 3 00rpyHTyBaH-
HAM KOHTPONbHUX NpuKnagie, BM6opy TUniB AaHuX i HaMbinbL AOUINBHOK MOo-
CNiAoOBHICTIO onepaTopiB o64YnCneHb y BUMNAAI BiANOBIgHOI rpadidHOT cxemu.

5. TekcT HanaromkeHol nporpamMun 3 pesysibTaToM BUKOHAHHSA BCiX KOHT-
PONbHUX MPUKNaAiB iHOMBIAYaNbHOrO 3aBAaHHS.

6. BucHoBKu.

KOHTpOnbHiI 3anuTaHHA

1. NanTe 3aranbHWUn Ornsg CTPYKTYP NOBTOPEHHS.

2. OnuwiTe 0cobnMBOCTI 3acToCyBaHHSA UMKy 3 nepegymoBoto (while).
HaBepgiTb npuknag.

3. Konu gouinbHo 3acTtocoByBaTh LMK 3 noctymoBoto (do / while)? Ha-
BediTb Npuknag.

4. lante cnHTakcuc onepaTopa uukny for.

5. HaBeaiTb 3aranbHi pekomeHaauil BiGHOCHO BUOOPY LMKIIIB.
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3micToBumn moaynb 2
OpraHi3auis i 00poOneHHA cKnagHUX TUNIiB AaHUX

JlabopaTopHa po6oTa 5

O6pob6rneHHA OAHOBUMIPHUX MacuUBIB i MaTpULb

MeTa pob60Tn — HabyTTS NPaKTUYHUX HABMYOK LWLOA0 0OpOBEHHS oaHO-
BUMIPHUX MacuBIB i OCBOEHHA METOAMKN ornpaLtoBaHHs Tabnuub.

BignosiaHo oo HauioHanbHOT pamku kBanidikauin us nadopatopHa po-
6oTa cnpusie HanpauBaHHIO TakMX KOMNETEHTHOCTEW:

3HaHHS:

NPU3Ha4YeHHSA, OrosioLEeHHs Ta BU3HAYEHHA MacuBy;

cnocobiB JOCTYNy A0 efleMEHTIB MacuBy;

cnocobiB iHiLianisauil enemMeHTiB MacuBy;

TUNOBUX anropuTMiB NEPETBOPEHHS MacuBIB,

anropuTMiB COPTyBaHHS €NeMEHTIB MacuBy;

YMIHHS:

CcKnagaTu nporpamu, JaHi B AKX HaZaHi y BUrnsagi BignosigHMX MacuBis;

BUKOHYBAaTW Hanarog)XeHHd Ta NOKPOKOBE TECTYBaHHSA TUMOBUX Nporpam
nepeTBOpPeHHA MacuBiB y cepenosuLli cuctemn Visual C# .NET,;

po3pobnaTn nporpamu popmyBaHHA GaraTtopagKkoBMX TabNMNUYHUX OOKY-
MEHTIB;

KOMYHIKauii:

OOrpyHTYBaHHA pekoMeHAauin KoMaHAi y4acHMKIB NPOEKTY LWoao0 AOLi-
NbHOCTI 3aCTOCYBaHHSA NoA4aHMX AaHWX 9K BiANOBIAHUX MAacuUBIB;

poboTa B KOMaHAi OKPEMUMN YaCTUHAMKM CKITagHOro Koay, KU MiCTUTb
0b6pobneHHs macusis,

a8MmOoOHOMHICMb i 8i0rnoesidasibHicmab:

yXBalieHHS PIilUEHHS LWOoAO0 AOUINIbHOCTI 3aCTOCYyBaHHSA BigMOBIAHMX arl-
ropuTMIiB NEPETBOPEHHS MAaCUBIB;

CaMOCTiHe OBr'pyHTYBaHHS MOXNUBUX BapiaHTiB 06pobrieHHs Tabnuupb.
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OCHOBHI NONoOXeHHA

MacuB — ue Habip ennemMeHTIB 0gHOro i TOro X Tuny, o6'egHaHMX 3aranb-
HUM iM'SIM.

Macuen B C# MOXXHa BUKOPUCTOBYBATW 3a aHaroriel 3 TUM, SIK BOHU BU-
KOPUCTOBYIOTbLCS B iHLWWIMX MOBax nporpamyBaHHsa. OgHak C# - macmBn matoTb
CYTTEBI BiAMIHHOCTI: BOHM BiAHOCATBLCSA OO0 NOCUNanbHUX TUMIB AaHuX, BinbLu
TOro — peanisoBaHi sik 06'ekTW.

BuaineHHs nam'aTi nig enemeHTu BigbyBaeTbCs Ha eTani iHiuianisauii ma-
cuBy. A 3a 3BiNIbHEHHSM NaM'sITi CTEXUTb cucTema 360py CMITTAS — HEBUKOPU-
CTOBYBaHi MacvB/M aBTOMATUYHO YTUNI3YIOTLCH L€ CUCTEMOIO.

OaHoBMMIpHUI MacKB — Lie (hikcoBaHa KirnbKiCTb €fIEMEHTIB OQHOM 1 TOro X
Tuny, o6'egHaHMX 3aranbHUM iM'AM, e KOXKEH eflEMEHT Ma€ CBili HOMep.

Hymepauis enemeHTiB macuBy B C# noynmHaeTbca 3 Hynd, TOOTO, SKLWO
MacuB cknagaetbcd 3 10 enemMeHTiB, TO NOro eneMeHT MaTUMyTb TaKi HO-
mepun: 0,1, 2, 3,4,5,6,7, 8, 9.

OpHoBuMipHU MacuB y C# peani3yeTbcs Sk 00'eKT, TOMYy NOro CTBO-
PEeHHs € OBOCTyneHeBuMM npouecoMm. CnovaTKy OrosfiowyeTbcsa nocunasrnbHa
3MiHHa Ha mMacuB, NOTIM BUAINAETbLCA Nam'aTb Nig HEOBXIQHY KiNbKiCTb eneme-
HTIB 6a30BOro TMny, i nocunanbHin 3MiHHIN NPUCBOKETLCS agpeca HyNbOBOro
enemMeHTa B MacuBi. bazoBui TMn BU3HaA4Yae TMN JaHUX KOXXHOIo efieMeHTa ma-
cuBy. KinbKiCTb enemeHTiB, aki 6yayTb 3bepiraTucs B MacuBi, BU3HA4Ya€ETbCS
pO3Mip Macusy.

OezoroweHHs1 macusy U rpuceor8aHHs UOMYy 3Ha4YeHHs

Y 3aranbHOMYy BMMNagKy NPoLEC OrofoLEeHHS 3MiHHOI TUMY MacuB, | BUAi-
NeHHs HeobxigHoro obcary nam'ati moxe 6yTn posgineHe. Kpim Toro, Ha eTani
OroNOLLEHHA MacuBY MOXHa MpPOBECTM MOro iHiuianisauito. Tomy ans orono-
LIEeHHA OQHOBUMIPHOIro MacmBy MOXe BUKOPUCTOBYBATUCA OfHA 3 HaBedeHUX
aoni doopm 3anucy.

®opma 1.

6asoBui_Tin [ ] iM’s___macuBa;

Hanpuknad:

int[] a;

OnuncaHo nocunaHHs Ha 04HOBUMIPHMIA MacuB, siKe B NO4arnbLLIOMY MOXe
B6yTn BUKOpUCTaHe Ans:

agpecadii Ha BXe HasgBHUN MacuB;
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nepegadvi Mmacusy B MeToA SIK napamMeTp BiACTPOYEHOro BUAINEHHA nam'-
AT Nig eneMeHTn macuBy.

®opma 2.

6asoBui_Tin []iM'a___macua = new 6a3oBuin_Tun [po3mip];

Hanpuknad:

int[]a = new int [10];

OronoLweHo ogHOBUMIPHUIA MacuB 3afaHoro TUny Tta BuaineHa nam'sitb
nig OAHOBUMIPHUIA MacuB 3a3HayeHoro poamipy. Agpeca uiei obnacti nam'aTi
3anucaHa B nocunanbHy 3MiHHY. EnemMeHTn macmBy OOPIBHIOOTL HYIIHO.

Tpeba 3a3HaunTy, Wwo B C # enemeHTaMm MacuBy NPUCBOKOKOTLCS NoyaT-
KOBi 3HAYEHHS 3@ 3aMOBYYBaAHHSAM B 3ar1eXXHOCTI Big 6a3oBoro tuny.

Onsa apudmeTnyHmx TvniB — Hyni, 4na nocunaneHux tvnie — null, gna
cumBoniB — Npobin.

®opma 3.

BasoBun_Tun [ ] iM'a___mMacumBa = {CNUCOK iHiLiani3au,il};

Hanpuknad:

int[]a={0, 1, 2, 3};

BuaineHa nam'siTb Nig 04AHOBMMIPHMIA MacuB, PO3MIPHICTb SIKOro BignoBi-
A€ KiNbKOCTI enleMeHTIB y CNUCKY iHiuianidauii. Agpeca uiei naMm'aTti 3anncaHa
B nocunanbHy 3MiHHY. 3HaYEeHHSA eflieMeHTIiB MacuBY BiANOBIAAE CMUCKY iHilia-
nisadif.

3BEpPHEHHSA 00 eneMeHTiB MacuBy BiabyBaeTbCA 3a JOMOMOIOH iHOEKCY,
Ans UbOoro noTpibHO BKasaTu iM'a MacuBy Ta B KBagpaTHUX OYXKax MOro Ho-
mep. Hanpuknag, a [0], b [10], c [i].

Ockinbkn macue € Habopom enemeHTiB, 06'egHaHNX 3araribHUM iM'aM, TO
obpobka macuBy 3a3Buyan NPOBOANTLCA B LINKII.

Cnig po3rnaHyTH Kinbka NpocTux Npuknagis podbotn 3 ogHOBUMIPHUMMU
MacmBamMu.

lMpuknad 1. MNporpama BMBOOUTbL Ha €KpaH MOHITOPY 3aJaHui Macus
y BUrNa4i psgka

using System;

class Program

{

static void Main(string[] args)
{
int[ ] myArray ={0, 1, 2,3,4,5,6,7,8,9};
inti;
for (i=0;i<10; ++i)
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Console.Write(" {0}, myArray[i]);
Console.WriteLine();

}
}
3aedaHH# 1. 3MiHITb Nporpamy Tak, LLo6 Yncna BUBOAUNNCS B CTOBMUUK.

lNpuknad 2.
static void Main ()
{
int [ ] myArray = new int [10];
inti;
for (i = 0; i <10; i ++)
myArray [i] =i * 1,
for (i = 0; i <10; i ++)
Console.WriteLine (myArray [i]);
}
3aedaHHs 2. 3MiHiTb Nnporpamy Tak, Wwob obpobnsascsa macums i3 n Yncen.

[Mig Yac iHiyianisauii MacuBy HeMae HeObXiAHOCTI BUKOPUCTOBYBATU One-
paLito Nnew, BCe XX MacuB MOXHa 3agaTu Takuin cnocio:
int [ ] myArray = new int [ ] {99, 10, 100, 18, 78, 23, 163, 9, 87, 49},

lMpuknad 3. Ny3upkoBe COPTYBaHHA.
using System;
class Class1

{

static void Main()
{
const double a = 10.5;
double [ ] mas = new double[7];
// double [ ] mas ={-1, -0.93, -0.49, 0, 1.13, 0.96, 1.75};
// double [ ] mas = new double[7] {-1, -0.93, -0.49, 0, 1.13, 0.96, 1.75};
double y;
/| BBegeHHa macusy
Console.WriteLine("BBefiTb 3Ha4eHHA enemeHTiB Macusy");
for (inti=0; i < mas.Length; i++)
{
Console.Write("mas[{0}] = ",i);
mas][i] = Convert.ToDouble(Console.ReadLine());
}
/| KOHTpOnbHE BMBELEHHS MacuBYy
Console.WriteLine("BuxigHun macus:");
for (inti=0; i < mas.Length; i++)

46



{
Console.Write("{0} ",masli]);

}

Console.WriteLine(); // nepeBefneHHsA pagka

Il OB4YncneHHa pyHKuii

double t;
for (inti=0; i < mas.Length-1; i++)

for (int j=0; j < mas.Length-1; j++)
if(mas[j] < mas[j+1]) // BapiaHT if(mas[j] > mas[j+1])
{
t=maslj];
masl[j] = mas[j+1];
mas[j+1]=t;
}

// KOoHTponbHe BMBeAEHHS MacuBy
Console.WriteLine("Macus nicnsa copTyBaHHSA:");
for (int i=0; i < mas.Length; i++)

{
Console.Write("{0} ",masli]);
}

Console.WriteLine(); // nepeBefeHHs psaaka

}
}

3aedaHHsi 3. 3MiHUTK nNporpamy, Wob Gyna MOXNMBICTL BBEAEHHS 3
KnasiaTypu po3MipHOCTi MacuBy.

MNMepebip enemeHTiB MacuBy 3a gonomoroto oneparopa foreach.

Kpim uukny for, ons npoxogXeHHs N0 BCbOMY MacuBy MOXHa CKOpUCTa-
Tnca onepaTtopom foreach.

Hanpuknag, ons BMBEOEHHS 3HAYEHHSI KOXHOro erieMeHTa MacuBy
childbirths, oronowweHoro n Bu3Ha4yeHoro sk

uint [ ] childbirths = {1340, 3240, 1003, 4987, 3877};
MO)Xe BUKOpUCTOBYBaTuCs onepaTop foreach:

foreach (uint temp in childbirths)

{

Console.WriteLine(temp);

}
Ak gae BuBeaeHHsi: 1340 3240 1003 4987 3877
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[MpaBopyy Bif iTepauinHOl 3MIHHOT 3HAaXOAUTbLCS KMKYOBE CrOBO in,
3a skumM ige macms (y gaHomy sunagky childbirths). Baxnuso, wo6 tun itepa-
LiIMHOT 3MIHHOT Mir 6yTH HEABHO NepeTBopeHnin y 6a3oBuin TUN MacuBy.

Tino UMKy BUKOHYETLCA OAWH pa3 AN KOXHOro erieMeHTa. Itepauinniy
3MiHHY MOXXHa BUKOPUCTOBYBATK 1 Yy Tini umnkny. [ig yac nepioro npoxoay (Bu-
KOHaHHSA) BOHA AOPIBHIOE NepLIOMYy efnleMeHTy Macusy 1 T. 4.

JTiynnbHWK, ymMmOBa 1 OHOBIEHHS LMKy (HeoOXigHi B CTaHOApTHOMY LMKII
for), B ubOMy BMNagky HenoTpibHi, Wo 3abesneyye NPOCTOTY Ta SACHICTb KOAY.

T ||| i

CueHapuu:

| BN Buibpars CAWindows\system32\cmd.exe

15 © MHOeKCOM 2

using System;

using System.Collections.Generic;
using System.Ling;

using System.Text;

using System.Threading.Tasks;

namespace [lpoueaypHbii

{

class Program

{

static void Main(string[] args)

{
int[] MyMas = new int[10];

for (int i = @; i < MyMas.Length; i++)
{
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Console.Write("BBegute anemeHT " + i + ": ");
MyMas[i] = Convert.ToInt32(Console.ReadlLine());
Console.Write("\n");

}

// {9, 4, 15, 3, 7, 1, -3, 4, 10, 2 };
int maxs = MyMas[@], ind = ©;

for (int i = @; i < MyMas.Length; i++)
{
if (MyMas[i] % 3 == © && MyMas[i] > maxs)

maxs = MyMas[i];
ind = i;
}
Console.Write(MyMas[i] + ", ");

}

Console.WriteLine("\nMakcuManbHblii 31eMeHT MaccuBa KpaTHbli Tpem: " + maxs +
" ¢ uHpgekcom " + ind);

}
}

i
CueHapuu:

Dl B file:///D:/My file/naBel/ensyan/ ConscleApplication18/ConsoleApplication18/bin/Debug/ CenscleApplication18,EXE - O x

g0, 4, -3, 3, 7, 1, -3, 4, 18, 2,
rlr:ll:lHE:E:EJ:l,EHHE INeMeHTOE MaCCHBa I'-1-E:={:',|:L'_',." I'IE[:IE:I:II'-I H nocnegHMM Her aTHEHLIM INeMMeHTOM: 21

int[] mas = new int[10] { 9, 4, -4, 3, 7, 1, -3, 4, 10, 2 };
int summ = 1, indnegl = @, indneg2 = 0;

for (int 1 = @; i < mas.Length; i++)

{
Console.Write(mas[i] + ", ");
}
for (int 1 = @; i < mas.Length; i++)
{
if (mas[i] < @)
{
indnegl = i;
break;
}
}

for (int i = mas.Length - 1; i > @; i--)
{
if (mas[i] < @)

{

indneg2 = i;
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break;

if (indnegl > indneg2)
for (int i = indneg2 + 1; i < indnegl; i++)
summ = summ * mas[i];
else
for (int i = indnegl + 1; i < indneg2; i++)
summ = summ * mas[i];
Console.WriteLine("\nlMpousBeneHne 3n1eMeEHTOB MacCuUBaA Mexay
nepBbM U MOCNEAHWM HEraTWMBHbIM d1eMMeHToOM: " + summ);
Pe3syabTar:
Gl 5 file:///D: M file/nabwi/Buscyan/ConsoleApplication18/ConsoleApplication18/bin/Debug/CensoleApplication18.EXE - O 4

s -3, 4, 18, 2,
3NeMeHTOE MaCCHMEa Mexay NepeEbiM K nNocnejHMM Her aTMEHLM 3NeMMEeHTOM: 21

HHHTTH T e nnn ||

BaratoBuMipHi macusu

OezornoweHHs U 8u3Ha4yeHHsI 0808UMIPHO20 Macusy

MoBa C# no3Bonsie BU3HadaTu ABOBUMIpPHI MacuBwn, ae ons ineHtudika-
LiT enemeHTa NoTpibHi ABa iHaekcu (pakTnyHo B CH# MOXHa BM3HA4YaTu Macueu
Byab-sIKOl PO3MIPHOCTI).

lMpuknad 4. ObpobneHHs maTpuui 3apnnaTtu.

using System;

class Class1
{
static void Main()
{
int kol_rab; I kinbKicTb pOBITHUKIB y Bpuragi
int kol_brigad;  // kinbkicTb 6purag,
char vibor; /I ansa opradisauii gianory
do
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Il BBeneHHs maTpuu,i i3 knasiatypu
Console.WriteLine("BBegiTb KinbkicTb pobiTHMKIB B 6puraai...");
kol _rab=Convert.Tolnt32(Console.ReadLine());
Console.WriteLine("BBegiTb kinbkicTb 6purag...");
kol _brigad=Convert.Tolnt32(Console.ReadLine());
double [,] Matr = new double[kol_rab,kol_brigad];
for(int i=0; i < kol_rab; i++)

{
for (int j=0; j < kol_brigad; j++)
{
Console.WriteLine("Beegitb 3apnnaty {0} pobiTHuka 3 {1} 6pu-
ragn", i+1,j+1);
Console.WriteLine("Matr[{0},{1}]=7",i,));
Matr[i,jJ=Convert. ToDouble(Console.ReadLine());
}
}

// KoHTponbHe BUBEAEHHS MaTpuLi
Console.WriteLine("MaTtpuus 3apnnat:");
for(int i=0; i < kol_rab; i++)

{
for (int j=0; j < kol_brigad; j++)
{
Console.Write("{0} ",Matr[i,j]);
}
Console.WriteLine(); // nepeBeaeHHs psaka
}

[ OBpobneHHa maTpuui
Console.WriteLine("Po3paxyHok MakcumarnbHoOI 3aprniati 3a Opyragammi\n');
Console.WriteLine("Homep 6puragn Homep pobiTHuka 3apnnarta");
int n_rab =0, / Homep pobiTHMKa
n_brigad = 0; // Homep Gpuragu
double max_zarplata = 0O;
for(int j=0; j < kol_brigad; j++)
{
for (inti=0; i < kol_rab ; i++)
{
if(Matr[i,j]>max_zarplata)
{
max_zarplata = Matr([i,j];
n_rab =i
n_brigad =j;
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}
Console.WriteLine("{0,741,15H2,15}",
n_brigad+1,n_rab+1,max_zarplata );
max_zarplata = 0; // nigrotToBka 4o HacTynHoI iTepauii

}

// ianor onsi npogoBXeHHSA poboTu

Console.WriteLine(" Byaete npogosxyBatu poboTy? Tak - <Y>, Hi - <N>");
vibor=Convert.ToChar(Console.ReadLine());

} while( (vibor =="y") || (vibor =="Y") ); // 3akiH4eHHA unkny do / while
Console.WriteLine("Po6oTy 3aBepLueHo!" );

}

NMopsaok BUKOHAHHA nabopaTopHoIl pob6oTu

3aranbHa YacTuHa

1. Habpatu, BigkomMmninoBath Ta 3anyCTUTU Ha BUKOHAHHSA MNpuUKNnagu
nporpam, siki 6ynu HaBefeHi B po3aini “OCcHOBHI NonoxeHHs” wiex nadopaTtop-
HOT poboTu. 3BEpHYTY yBary Ha A04aTKOBI 3aBAaHHS, SKi HaBedeHi nicng nic-
TUHrIB Nporpam.

2. [MpoekcnepuMeHTyBaT 3 Nporpamamu:

3MIHUTU BUXIiOHI OaHi;

OOCNIONTU, K BNIMBAKOTb CUHTAKCUYHI MOMUIIKN Ha pe3ynbTaT KoMNins-
Uil nporpamu.

AK nig Yac ubOro BUHMKAKTb NOMMUIIKU KOMMIAALLIT?

IHanBiayanbHa YacTUHa

1. HanncaTtu nporpamy, sika 34incHioe 06pobneHHs ogHOBUMIPHOro Ma-
CUBY, LLIO CKNagaeTbCcd 3 N AINCHUX enieMeHTiB. BapiaHTn anroputmis 06pobkum
B3ATW 3 gogaTkoBoro dpanny 3 iHansigyanbHUMW 3aBOAHHAMMN.

2. HanucaTu nporpamy, sika 34iMcHioe obpobneHHs KBagpaTHOI MaTpuui
3 N Ha N gincHMX enemMeHTIB. BapiaHTn anroputmis 06pobneHHs B3sTK 3 goaa-
TKOBOro panna 3 iHgmeigyanbsHUMN 3aBOaHHAMN.

3. HanucaTtu nporpamy, sika dopmye B pesynbTarTi gianory TabnnyHum
AOKYMEHT i 34incHoe noro obpobneHHda. BapiaHTn TabnuyHux OOKyMEHTIB
B3ATW 3 4Oo4aTKOBOro gpamna 3 inameigyanbHUMN 3aBOaHHAMN.

[na nyHKTIiB 2 | 3 3aBOaHHS NMigrotyBaTtn YncernbHi KOHTPOSbHI NMpUKnaau
NOYaTKOBMX MAacuBIB i pe3ynbTaTi IXHbOro 06pobneHHs 3rigHo 3 iHaMBIgyanb-
HMM BapiaHTOM.
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[ns1 KOXKHOrO 3 MyHKTIB po3pobuTu rpadpiyHy cxemy (brnok-cxemy) Bigno-
BiIHOIO anropuTmy.

4. BignosigHo oo anroputMmy HabpaTtu Ta BigKOMMiNOBaTU TEKCTU MpPO-
rpamu, ycyBaroum y pasi HeobXxigHOCTi NOMUIIKN.

6. Jocnigntn poboTy nporpamu, aHanidytounm BUKOHAHHA KOHTPOSbHUX
YncesibHUX NpUKNagis.

3micT 3BiTY

1. TUTYNBbHUIA NACT.

2. Uini nabopaTopHOro 3aHATTSA | BKa3iBKa, SKi HABUYKM Ta BMiHHS nepeg-
BGavaeTbCca oTpuMaTn B pesyrnbTaTti NOro BUKOHaHHS.

3. TekcTn HanarogkXeHnx nporpam 3arasibHol YaCTUHK nabopaTopHOro
3aHATTS 3 HEOOXiAHUMM KOMEHTapPsIMU Ta Pe3ySibTaTOM BUKOHAHHS.

4. MNocTaHoBKa 3afauvi iHOMBIAYyanbHOIo 3aBAaHHS.

5. 1N KOXXHOro 3 anropuTMiB HagaTw:

CNOBECHUM ONMUC MO0 BUKOHAHHA, KU CYMNPOBOMXKYETLCA YMCENBHUM
npuKnagow;

rpadidHy cxemy (6r10k-cxemy) Bi4NOBIAHOrO anropuTMy.

6. TekcTn HanaromxeHux nporpam i3 pesynbTaTtoM BUMKOHAHHSA BCiX
KOHTPONbHUX YNCENbHUX MPUKagiB iHOMBIQYaNbHOro 3aBAaHHS.

7. BUCHOBKMW.

KOHTpOnbHi 3anuTaHHA

1. Y Yyomy nonsratoTb 0COBIMBOCTI MPU3HAYEHHS, OrOSTOLLEHHS Ta BU3Ha-
YeHHs macusy?

2. Ak BIOTBOPIOETLCA JOCTYN OO OKPEMUX efleMeHTIiB MacuBy?

3. HaBepfitb Npuknagu BapiaHTiB iHilianisauii macusy.

4. OnuwiTb 3aranbHy cxemy nepebopy enemMeHTiB MacuBy 3a 4OMOMO-
roto onepatopa foreach.

5. HaBepiTb npuknagn anropmMtmiB NOLLYKY 3a4aHUX efleMeHTIB MacuBy.

6. HaBeniTb npuknagn anroputmis NepeTBOPEHHS MacuBy.

7. Y YoMy CYTHICTb afiroOpuTMy COPTYBaHHS €NeMeHTiB MacuBy MeTo40M
“My3snpky™?

8. Ak peani3yeTbcs 4OCTYN 40 eNeMeHTIB BOBMMIPHOro Macusy?

9. Y YoMy CyTHICTb NO4AHHA ABOBUMIPHOrO MacuBy 9K MacuBy MacuBiB?

10. HaeegiTb npuknaan obpobneHHs maTpulpb.
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JlabopaTtopHa poboTa 6

O6poONeHHsA CTPYKTYP

MeTa po60TU — HabyTTS NPaKTUYHUX HABUYOK LWOA0 0OpOBNeHHs CTpy-
KTYp Ta OCBOEHHS Ha IXHbOI OCHOBI METOAMNKN OnpautoBaHHA Tabnuupb.

BignosigHo oo HauioHanbHOI pamkm kBanidikauin us nabopatopHa po-
boTa cnpude HanpauBaHHIO TaKNX KOMMNETEHTHOCTEN

3HaHHA:

NPU3HAYEHHS, OrofIoLEHHS Ta BUSHAYEHHSA CTPYKTYP;

cnocoBiB JOCTYNYy A0 eflEMEHTIB CTPYKTYP;

cnocobiB iHiLiani3auii enemMeHTiB CTPYKTYP;

TUNOBUX anrOpUTMIB 3aCTOCYBaHHSA CTPYKTYP;

YMIHHS:

CKragaTtu nporpamMu, AaHi B AKUX HagaHi y Burnagi BignoBigHUX CTPYKTYP;

BUKOHYBATW Hanaro>KeHHA Ta NOKPOKOBE TECTyBaHHSA TUMNOBUX Nporpam
0bpobrieHHs1 macuBiB CTPYKTYp Y cepegoBuLli cuctemn Visual C# .NET;

po3pobnaTn nporpamu hopMyBaHHS GaraTopsiAKOBMX TabfIMYHMX OOKY-
MEHTIB,;

KOMYHIKauii:

ob6rpyHTyBaHHA pekoMeHOauil KoOMaHAi Y4YacHUKIB MPOeKTy wWoao
AOLiNbHOCTI 3aCTOCYBaHHSA NOAAHUX AaHUX Y BUMNAAI BiANOBIAHUX CTPYKTYP Ta
IXHIX MacuBiB;

poboTa B KOMaHAi Hag OKPEMMMU YaCTMHAMU CKINagHOro Kogy, SKnin mic-
TUTb 0BPOBEHHA CTPYKTYP;

aeMmOoHOMHICMb i 8i0rnoesidasibHicmab:

yXBaSieHHS PilUeHHS LWOoAO0 AOUINbHOCTI 3aCTOCyBaHHSA BigMOBIAHMX ar-
ropuT™miB 06pOBNEeHHs CTPYKTYpP Ta IXHIX MacuBIB;

CaMOCTIiHE 0Or'pyHTYBaHHSA MOXIIMBUX BapiaHTiB 06pobneHHs Tabnuub
Ha 6a3i CTpyKTyp.

OCHOBHiI NOMOXeHHSA
CTpyKkTYypn — Le cknageHi Tunu gaHunx, nobyaoBaHi 3 BUKOPUCTAHHAM iH-
LWUMX TUNiB. BoHN cTaHOBNATL 06'eaHaHMin 3aranbHUM iM'aM Habip 4aHMX Pi3HUX
TUNIB.
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OkpeMmi oaHi CTPYKTypu HasnBarTbCa enemeHTamm abo nonamu. Eneme-
HTW OOHI€El 1 Ti€T XX CTPYKTYPU NOBUHHI MaTU YHiKanbHi iMeHa, ane Asi pisHi
CTPYKTYPU MOXYTb MICTUTU HEKOHPNIKTYHOYI efleMeHTU 3 O4HaKOBUMMW iMEHaMMU.

BignosigHO 0O CMHTaAKCUCY MOBU, OMUC CTPYKTYPU NOYNHAETLCS 3i CITyX-
boBoro crosa struct, ycnig 3a sikuM MICTUTbCA oDOpaHe KopucTyBadem iM's
TMNy. EnemMeHTH, Wo BXOOATb Y CTPYKTYPY, PO3MILLYIOTLCA B PIryPHUX OYXKKaX,
nicnsa sSiKMX CTaBUTbLCS Kparka 3 KOMOKW. EnemMeHTu CTpyKTypu MOXYyTb MaTu
BO6ygoBaHuin abo NoxigHWn Tumn.

Onnc CTpyKkTypn He pes3epBYyE HISKOro NMpPOCTOpY B Nam'aTi, BiH TifbKK
CTBOPIOE HOBUM TUM LaHUX, LLIO MOXEe BUKOPUCTOBYBATUCH ANA BU3HAYEHHSA
3MiHHUX. Y CTPYKTYypi 060B'sI3KOBO NOBMHEH ByTW BKasaHUn xo4ya 6 oguH KOM-
MOHEHT.

Hexan HeobXxigHO CTBOPUTY TUN ANA ONUCY XapakTepUCTUKN BUKNaZadva
yHiBepcuteTy. Ller Tmn noBuHEH MICTUTK iM'a BUKNagdada, noro Keanidgikauito
(rapHa, 3agoBinbHa TOWO), CTaX PobOTU Ta MOTOYHY SAKICTb BUKNagaHHSA (3a
12-6anbHot0 oLiHKO). [ani HaBeaeHO ONMC CTPYKTYPU, LLO 3a0BOSbHSIE Lii BUMOTU:

struct Profesor

{
public string Nombre; Il im's1
public string Calificacion; // kBanidikauis
public int Aprendizaje; Il cTax
public double Calidad; /] AKicTb
1

KntovoBe cnoso struct ykasye Ha Te, WO KO BM3HAYaE TUN CTPYKTYPMU.
|neHTudpikaTop Profesor — Ha3Ba gnga uboro Tvny. Tenep MoXHa CTBOpPHOBaTU
3MiHHi TMnNy Profesor Tak camo, Sk 3MiHHI Byab-aKoro 6a3oBoro Tumny, Hanpu-
knap int abo char.

Mix cpirypHUMU Oy>KKaMU 3HAXOAUTLCSH CMUCOK MOMIB CTPYKTYpU. KoXxXHUI
erneMeHT CMUCKYy — Le onepaTtop BU3HAYeHHs. TyT MOXHa BMKOPUCTOBYBATU
Byab-sikmun 3 TUNiB gaHux C#, BKNOYHO 3 MacuBamMu Ta iHLWWi CTYKTypu. B ubomy
NpvKnagi BAKOPUCTOBYIOTBCH Ba MacuBK TUMy String, 3pyyHi Ansa 36epexeHHs
pagkie 3 atpmbytamum “Im'a” Ta “KBanidikauis”, a Takox 3miHHi int i double — gns
30epiraHHs BiANOBIAHMX YNCNOBUX 3HAYEHb.

Tenep, KON CTPYKTypa OrosiolleHa, Il MOXHa BuKopuctoByBatu. [na

LbOro cnoyaTky NOoTPiGHO CTBOPUTU (BU3HAUUTU) EK3EMMNIIAP CTPYKTYPU.
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Ek3emMnnsp CTPYKTYpu CTBOPKETLCS 3a OOMOMOIOH KIHOYOBOro CroBa
new:

Profesor P_Econom_Inform = new Profesor();

ane, Ha BigMiHY Bif Knacy, ek3eMnnsap CTPyKTYpu MOXHa CTBOpUTK | 6e3 new.
Lle Burnsigae B Takum cnocib:

Profesor P_Econom_Inform;

[1ig Yac CTBOPEHHS CTPYKTYpW Be3 KIo4OBOro CrioBa NEW Ii KOHCTPYK-
TOPU He BUKIMKAOTbCA. [10 TOro XX 3Ha4YeHHS BCiM 1T enemMeHTam criig npuceo-
TN SIBHO, 3BEPHYBLUNCH 0 HUX Yepes iM'a CTPYKTYpPKU, SK NoKasaHo aAani:

P_Econom_Inform.Nombre = "bpaTtkeBn4 B'a4yecnas";
P_Econom_Inform.Calificacion = "3agoBinbHa";
P_Econom_Inform.Aprendizaje = 32;
P_Econom_Inform.Calidad = 7.59;

IHiLiani3auito He MOXXHa BUKOHATKU Yepe3 MmeToam abo BNacTUBOCTI, OCKi-
NbKW XXOAEH 3 efleMeHTIB-YHKLIN He MOXe BYTW BUKIMKaHWIA, NOKN He ByayTb
iHiLiani3oBaHi eneMeHTN-AaHi. ToMy OCTaHHI NOTPIBHO orosowysaTn sik public.

lMpuknad 1. OronolweHHd, BU3Ha4YeHHs (3 new), iHiuianisaudis Ta BuBe-
OEHHS Ha ekpaH CTpyKkTypwu Profesor.

using System;

// Onuc cTpykTypu Profesor

struct Profesor

{
public string Nombre; /] im'sa
public string Calificacion; // kBanidikauis
public int Aprendizaje; Il cTax
public double Calidad; /] aKkicTb
3
class Classl
{

static void Main()

{

/I IHiyiani3auii eneMeHTIB CTPYKTYpU 3a 3aMOBYYBaHHAM
Profesor P_Econom_Inform = new Profesor();
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/I KOHTponbHe BUBELEHHSA
Console.WriteLine("Buknagay {0}: \nKeanidikauisg - {1};"+ "\nCtax -
{2};\nHAkictb - {3}\n", P_Econom_Inform.Nombre,
P_Econom_Inform.Calificacion, P_Econom_Inform.Aprendizaje,
P_Econom_Inform.Calidad);
// Po3ginbHa iHidianisauis nonie CTpyKTypu
P_Econom_Inform.Nombre = "bpaTtkeBn4 B'a4yecnas";
P_Econom_Inform.Calificacion = "3agoBinbHa";
P_Econom_Inform.Aprendizaje = 32;
P_Econom_Inform.Calidad = 7.59;
/I KOHTponbHe BUBEAEHHSA
Console.WriteLine("Buknagay {0}: \nKeanidikauisg - {1};"+ "\nCtax -
{2};\nHAkictb - {3}\n", P_Econom_Inform.Nombre,
P_Econom_Inform.Calificacion, P_Econom_Inform.Aprendizaje,
P_Econom_Inform.Calidad);
Console.Read(); // ona nayau

}

PesynbTat poboTn nporpamu:
Buknapgau :

Keanigpikauia —

Crax —0;

Akictb — 0

Buknagay bpatkeBuy B'ayecnas:

KBanigpikauia — 3agoBinbHa;

Crax — 32;

Akictb — 7,59

lpuknad 2. OBpobrieHHs MacuBy CTPYKTYP.
using System;

struct Stroka

{
public string name; /I ABTOp KHUMM
public double stoimost; /[ BapTicTb BUOaHOI KHUMK
public int kolich; /I KinbKiCTb BUO@HUX KHWUT
public double sum_stoimost; // BapTicTb BUOAHUX KHUT
¥
class Class1
{

static void Main()

{

Il BBeaeHHs BuxigHMX gaHux
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Console.WriteLine("BBeiTb KinbKiCTb pAAKiB Y JOKYMEHTI");
int kol = Convert.Tolnt32(Console.ReadLine());
Stroka[ ] Tabl = new Stroka[kol];
for(int i=0; i < Tabl.Length; i++)
{
Console.WriteLine("ABTop KHUrM?");
Tabl[i].name = Console.ReadLine();
Console.WriteLine("BapTicTb kKHUrn?");
Tabl[i].stoimost = Convert. ToDouble(Console.ReadLine());
Console.WriteLine("Kinbkictb KHUr?");
Tabl[i].kolich = Convert.ToInt32(Console.ReadLine());
}
/I BUKOHaHHS po3paxyHKiB:
double s1=0, s2=0, s3=0;
for(inti=0; i < Tabl.Length; i++)

{
Tabl[i].sum_stoimost = Tabl[i].stoimost * Tabl[i].kolich;
sl += Tabl[i].stoimost;
s2 += Tabl[i].kolich;
s3 += Tabl[i].sum_stoimost;
}

/I TlobypoB.a "wankn" Tabnuui
Console.WriteLine("\nBigomocTi npo BapTiCTb BUOaHUX KHUT");

Console. WriteLine("|------=-==-=-=====mmm oo oo [");
Console.WriteLine("| n/n | AsTop | Baprtictb | BugaHo | Butpatu |");
Console. WriteLine("|------=-==-=-===m-mmm oo [");

[l 3anoBHEHHA Tabnuui gaHuMmK:
for(inti=0; i < Tabl.Length; i++)

{

Console.WriteLine("|{0,51,20H2,14}{3,94,10:N2} |",
i+1, Tabl[i].name, Tabl[i].stoimost, Tabl[i].kolich,
Tabl[i].sum_stoimost);

}
Console. WriteLine("|----=-=-======mmmmmm e oo [");
Console.WriteLine("| Pasom: {0,31} {1,8} {2,9:N2} |",s1, s2, s3);
Console.WriteLine("|------=-========m e oo oo [");

}
}
OanH 3 MOXIMBUKX pesynbTaTiB poboTn Nporpamu:
BinomocTi npo BapTiCTb BUOAHUX KHUTM

| n/n | Astop | Baprticte | BugaHo | Bwutpatu |

58



| 1 Py6iHa 34,45 3 103,35 |
| 2 Ynvubka 45,78 10 457,80 |
| 3 MywKkiH 75,23 3 225,69 |
e e |
| Pasom 155,46 16 786,84 |

NMopsanok BUKOHAHHA nabopaTopHOi poboTu

3aranbHa YacTuHa

1. Habpartn, BigkomninoBaTtn Ta 3anyCTUTU Ha BUKOHAHHS MpUKNaau
nporpam, siki 6ynn HaBefeHi B po3aini “OcHOBHI NonoXeHHsA” uiel nabopaTtop-
HOI poBoTW.

2. [MpoekcnepuMeHTyBaT 3 NporpamamMu:

3MIHUTU BUXIiOHI AaHi;

OOoCnianTn, SIK BANIMBAKOTb CUHTAKCUYHI MOMWUITKK Ha pe3yrbTaTt KOMNIing-
LiT nporpamm.

AKi nig Yac uboro BUHUKAKTb MOMUIKN KOMMINALLT?

IHanBiayanbHa YacTUHa

Hanuncatu nporpamy, sika Ha 6a3i BignoBigHOI CTPYKTypu bOpMye B pe-
3ynbTaTi gianory TabnuyHnin JOKYMEHT i 3aincHioe noro obpobneHHs. Bapia-
HTK TabnNMYHMX OOKYMEHTIB B3ATU 3 OAATKOBOro (pawna 3 iHaueigyanbHUMU
3aBOaHHAMN.

Po3pobutn rpadivHy cxemy (6nok-cxemy) BignoBiAHOrO anropuTmy.

HabpaTu Ta BigkoMnintoBaTn TEKCTM Nporpamu, ycyBaroumn y pasi Heob-
XiAHOCTI NOMUNKN.

Hocnigntn poboTy nporpamn, aHani3ytoun BUKOHAHHA KOHTPOSbHUX Y-
CesibHUX NpuKnagis.

3MmicT 3BIiTY
1. TUTYNbHUA NNCT.
2. Llini naBopaTopHOro 3aHATTS | BKasiBKka, sIKi HaBMYKM Ta BMiHHS nepea-
BGavyaeTbCca oTpUMaTh B pe3yrnbTaTti NOro BUKOHaHHS.
3. TekcTn HanarogpKeHnx nporpam 3arasibHol YaCcTUHK nabopaTopHOro
3aHATTA 3 HEOOXiAHUMM KOMEHTapPSIMKN Ta Pe3yibTaTOM BUKOHAHHS.
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4. [NocTaHoBKa iHAMBIQYyanNbHOro 3aBgaHHA Ta CIIOBECHUW OMNMUC MOro BU-
KOHaHHSA, SKUM CYNPOBOOKYETLCA YUCENbHUM MPUKIadoM; rpadivyHy cxemy
(6nok-cxemy) BignNoBigHOro anropuTmy.

5. TekcT HanarogxeHol nporpamMmn 3 pe3ynbTaTtoM BUKOHAHHA KOHTPOSb-
HUX YMCENbHUX NPUKNaaiB iHOMBIOyanbHOro 3aBOaHHS.

6. BUCHOBKM.

KOHTpOnbHiI 3anuTaHHSA

1. Konu gouinibHO BUKOPUCTOBYBATU CTPYKTYpU?

2. Ak peani3yeTbCA NpU3HaAYeHHs, OronoLeHHs N BUSHAYEHHS CTPYKTYP?

3. HaBegaiTb npuknagn oronoweHHs, BU3HAYEeHHS, iHiuianisauil Ta BuBe-
AEHHS1 Ha eKpaH efneMeHTiB 3adaHol CTPYKTypu (6e3 3acTocyBaHHA onepadil
new).

4. HaBepnitb npuknagn oronoweHHs, BU3HAYEHHS, iHilianisauil Ta BuBe-
AEHHSA Ha eKpaH erleMeHTIiB 3aJaHol CTPYKTYpu 3 3aCTOCyBaHHSAM ornepadil
new.

5. Aki ocobnmnBocTi 00pobNeHHsT eNeMeHTIB CTPYKTYp?

JlabopaTtopHa poboTta 7

BukopucTtaHHA (pyHKLiIN

MeTa po60TK — HabyTTA NPaKTUYHUX HABUYOK LLLOAO OMNUCY Ta 3aCTOCy-
BaHHA PYHKLIN.

BignosigHo oo HauioHanbHOI pamkn kBanidikauin us nabopatopHa po-
BboTa cnpusie HanpautoBaHHIO TakKUX KOMMETEHTHOCTEN

3HaHHS:

Npu3HavYeHHA PyHKLUI;

BUKOPUCTAHHSA (PYHKLUIT;

3Ha4yeHb, LLIO0 NOBEPTAOTLCS;

napameTpu (PyHKUIN Ta IXHI0 BiANOBIAHICTb;

0OMiH iHdbopMaUieto 3 PYHKLE;

dyHKUIT Ta Macuey;

YMIHHS:
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cknagaTtu nporpamu, o6pobfieHHsT AaHUX B SIKUX 34IMCHIOETLCA 3a A0MNOo-
MOIOK BiANOBIOHUX PYHKLIN;

BUKOHYBATW Hamnarom)KEHHS1 Ta MOKPOKOBE TEeCTyBaHHA Mporpam, CTPyK-
Typa SIKUX MICTUTb QOYHKLLT;

KOMYHIKauil:

OOrpyHTYBaHHA pekoMeHAauin KOMaHAi y4acHUKIB NPOEKTY LWoaAo AOLi-
NbHOCTI 3aCTOCYBaHHA BiANOBIOHNX PYHKLIN 3ri4HO 3 NEBHUM CLIEHapieM;

poboTa B KOMaHAi Hag OKpeMUMM YaCTUHAMUM CKITagHOro KoAy, SKUn Mic-
TUTb Nepenik PyHKUIN;

a8MmOoHOMHICMb i 8i0rnoesidasibHicmab:

yXBasieHHS pilleHHA Woa0 AOUINbHOCTI po3noainy BUXigHoOro anroputmy
Ha NeBHi YaCTUHWN Y BUrMsaai PYHKUN;

CaMOCTiNHEe OOrpyHTYBaHHSA MOXIIMBMX BapiaHTiB pearnisauin Biganosia-
HUX PYHKLIN.

OCHOBHI NONoXeHHA

[locuTb YacTo BUHMKAKOTL CUTYaLil, KON BUKOHAHHSA NEBHMX 3aBAaHb — Hanpw-
Krnag, NoLlyK MakcMMaribHOro erieMeHTa MacuBy — HEOBXIAHO 3MINCHIOBATU B Pi3HMX
Micuax nporpamu. PileHHsIM Takoro poay npobsiem € 3acTocyBaHHS (PyHKLIN.

®yHKuii B C# — Lie 3acib, Wo J03BONSIE BUKOHYBATU AesKi AiNSHKM Kogy B
AOBINIbHOMY MicLi goaaTka.

Ak yxxe 3a3Havanocs, moea C# € 06'eKTHO-OpIEHTOBAHOO | TOMY BCi Npo-
rpamu Ha il OCHOBI MiCTATb Knacu. Knacu HeobxigHi Ans onucy ob’ekTiB, Ha 6asi
SIKMX CTBOPIOIOTLCA IXHI NEBHI ek3eMnnsapis. Peanisauis cueHapito (anroputmy)
30IMCHIOETBLCS SIK B3aemopis 00’ekTiB. Baaemogis BigdyBaeTbCs 3a 4OMNOMOroto
BUKINNKY MeToAiB i noganbioMy oOMmiHy BignoBigHO iIHGOpMaLUEd MiXK HUMM.

MeTon — ue dyHKUiOHanNbHUA efieMeHT Knacy, sikuin peanisye obymnc-
NeHHs1 abo iHLWI Ail, WO BUKOHYHTLCS KNacomM abo 1oro ek3eMnisipoM (06'ektom).

Omxe, B nepiomMy HabnmxkeHHi (B paMkax npoueaypHoOro CTUo nporpa-
MyBaHHSA) MeTo — Lie (OYHKLUiS B Kraci. ToMy Hagani NOHATTA MeTofy | OYHKLii
B Ui nabopaTtopHin poboTi po3rnagatTbCa SK CUHOHIMM.

HeTanbHuii ornag metoais 6yae HagaHo nig Yac BUBYEHHS po3ainy, Skun
NPUCBAYEHO 00’EKTHO-OPIEHTOBAHOMY NPOrpamyBaHHSIO.

MeToq € 3aKiH4eHUM bparMeHTOM Koy, A0 AKOro MOXHa 3BepHYTUCSA MO
iMeHi. BiH onucyeTbca oavH pas, a BUKnMkaTmuca moxe baratopasoBo. Cykyn-
HICTb METOZAIB Knacy BU3Hayae, L0 KOHKPETHO MoXe pobuTu knac. Hanpuknag,
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cTaHaapTHUM knac Math micTuTb MeToau, ki 403BONATL OBYMCOBaTH 3Ha-
YeHHS MaTeMaTUYHNX (PYHKLIN.

CuHmakcuc memooy:

[aTpubyTH] [cneundpikaTopy] TN _LLO MNOBepTaeTbCsa  iM'A_MeToaa
([cnucok_napameTpis])

Tino_meToaa;
return 3Ha4YeHH4;
ne:

aTpnbyTn Ta cneundikatopn € HeobOB'A3KOBUMN eNeMEHTaMN CUHTaK-
cucy onucy metoay. Ha ubomy etani atpnbyTmn BuKopuctoByBaTucs He dyayTb,
a 3 ycix cneyundikaTopiB B 060B'A3KOBOMY nopsaaKy 6yae BUKOPUCTaAHO cneumn-
dikaTop static, Sk [O3BONUTL 3BEpPTATUCS A0 MeToay Knacy 6e3 CTBOPEHHS
noro eksemnnspa. PewTty cneuundikaTopiB byge po3rngHyTo B BignoBigHOMY
po3aini HayaneHoi gucumnniHm “OcHoBM O6’€KTHO-OPIEHTOBAHOMO nporpamy-
BaHHA”;

“TUN_L0_noBepTaeTbCA” BU3HAYAE TUM 3HAYEHHS, LLO MOBEpPTaeTbCA
meTtoaom. Lle moxe 6yt 6yab-skmin TMN, BKAKOYHO 3 TMMAMKM KnaciB, CTBOPHO-
BaHi nporpamictoM. AKLIO MeTod He MOBEPTAE HIAKOro 3Ha4YeHHsl, HeobXigHO
BkasaTu Tvn void (y uboMy BMNagky B Tifli MeToay onepaTtop return BiaCyTHiIN);

“iM’a_meTony” — igeHTudikaTop, 3agaHnn NporpamMicCTom 3 ypaxyBaHHSM
BUMOT, WO HaKNagawTbCcd Ha ineHTudikatopu B C#, BioMiHHMI Bia TUX, SIKi BXXe
BUKOPUCTaHI Ans iHWKX eNeMEHTIB NporpaMmmn B Mexax NoTovHol obnacTi Bu-
AUMOCTI;

‘cnMcok_napamMeTpiB” € NOCMNIAOBHICTIO Nap, WO CKnagalTbed 3 TMNy Aa-
HUX Ta iaeHTuikaTopa, po3aineHmx komamu. NapameTpu — Le 3MiHHI ab0 KOH-
CTaHTU, 9Ki OTPUMYIOTb 3HAYEHHS, NepefaHi MeToay nig Yac BUKIUKY. AKLLO
MeTo[ He Mae napamMeTpiB, TO “CMMCOK_MapamMeTpiB” 3anuwaeTbCs NMOPOXKHIM;

“3Ha4YeHHs” BM3HA4Ya€ 3HAYEHHS, LLO NOBEpPTaETbCA METOAOM. Tun 3Ha-
YeHHS1 NOBUHEH BignosigaTn TMny “Tun_Wwo nosepTaeTbea“ abo npuBoanUTbLCA
A0 HbOrO.

lpuknad 1. Buknuk metony 6e3 napameTpis.
using System;
class Program

{

static void Func() // pogaTkoBun metoz
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Console.Write("x =");
double x = double.Parse(Console.ReadLine());
doubley =1/x;
Console.WriteLine("y ({0}) = {1}", x, y);
}

static void Main() // Touka Bxogy B nporpamy

{

Func(); // nepwwnin Buknuk metoay Func
Func(); // opyrvin Buknuk metoay Func

}
}
Pe3yanaT BUKOHAHHA Nporpamu.
X =5
y(5)=0,2
X =7

y (7) = 0,142857142857143

Y ubomy npuknagi B Mmeto Func He nepearoTbCs HidKi 3HaYEHHA, TOMY
CMNUCOK NapamMeTpiB NOPOXHinN. KpiM TOro, MeTo Hi4Ooro He nosepTtae, TOMy T
3HayeHHAa void. B ocHoBHOMY meToai Main meTton Func BuKNMKaeTbCca OBa
pa3un. Akwo 6yae HeobxigHO, TO Ui MeTO4 MOXKHA Oyae BUKIMKATU LLE CTifNbKK
pas, CKinbkn 6yae NoTpibHO ANs BMpPILLEHHA 3a4aui.

3as0daHHs

1. JopaTtu B meTog Main TpeTin BUuknuk metoay Func.

2. [MepeTBOPUTK Nporpamy Tak, wob meToa Func Buknukaeca n pas.

lMpuknad 2. byge 3miHeHo npuknag 1 Tak, wob B HbOro nepegasanocs
3Ha4YeHH4A X, a caM MeTo/ NoBepTaB 3HAYEHHS Y.

using System;

class Program

{

static double Func(double x) // pogatkoBun metop,

{

return 1/ x; // 3Ha4yeHHs, LLIO NOBEPTAETLCS

static void Main() // Touka Bxogy B nporpamy
{
Console.Write ("a =");
double a = double.Parse (Console.ReadLine ());
Console.Write ("b =");
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double b = double.Parse (Console.ReadLine ());
for (double x = a; x <=b; x +=0.5)
{
double y = Func (x); // Buknuk metoay Func
Console.WriteLine ("y ({0}) = {1}", x, y);
}
}
}
Pe3ynbTaT BUKOHaAHHSA NMporpamu:
a=3
b =5
y (3) = 0,333333333333333
y (3,5) = 0,285714285714286
y (4) =0,25
y (4,5) = 0,222222222222222
y(5)=0,2
Y ubomy npuknagi metod Func MicTute napameTp X, TUn skoro double.
[ns Toro, wob metog Func nosepTtas y metog Main, aknin BUKNUKaE NOro, 3Ha-
YeHHsa Bupasy 1/x (tvn akoro double), nepepn iM'aM MeTody BKa3yeTbCA TUM
3HadyeHHsA — double, a B Tifli MeTo4y BMKOPUCTOBYETLCA OnepaTtop nepeadi
ynpasniHHa — return. OnepaTop return 3aBepLUuye BUKOHAHHA MeToay Ta nepe-
Aae ynpaesiHHS B TOYKY MO0 BUKITUKY.
3aedaHHs. NepeTBOPUTK Nporpamy Tak, Wwod metoq Func noBepTtaB 3Ha-
YeHHS BMpaasy:
x? 3ax>=0, abo 1/x 3a x < 0.

lpuknad 3. BknageHHs o4HOro BUKIWKY B iHLUIN.
class Program

{
static int Func(int x, inty) // pagok 1
{

}

static void Main()
{
Console.Write("a =");
int a = int.Parse(Console.ReadLine());
Console.Write("b =");
int b = int.Parse(Console.ReadLine());
Console.Write("c =");
int ¢ = int.Parse(Console.ReadLine());
int max = Func(Func(a, b), c); // pagok 2 - Buknuku metogy Func
Console.WriteLine("max ({0}, {1}, {2}) = {3}", a, b, ¢, max);

return (X >y) ? x:vy;
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Pe3ynbTaT BUKOHAHHS Nporpam:

O T
I

~N o1t w

max (3,5,7)=7

Y ubomy npuknagi metog Func mae gga LifiouMcnoBmux napameTpm — X,
Yy, a sk pe3ynbTaTt MeTof noBepTae HanbinbLue 3 HUX.

Ha eTtani onucy metoay (psaok 1) BkasyroTbCsl oopmMaribHi napameTpu,
Ha eTani BUKNKUKY (pSA4oK 2) y MeToq nepeaarnTbca pakTUYHI napameTpu, ki
3a KiNbKIiCTIO Ta 3a Tunom 36iratoTbcd 3 hopmManbHUMKM NapameTpamu.

AKLLO KiNbKICTb dhakTUYHKX | dhopMarbHUX napameTpis Oyae pisHoK, TO KoMni-
NATOp BMAae BignoBigHE NOBIAOMIIEHHS MPO MNOMUIIKY. AKWO napameTtpu Oy-
AYyTb BiAPI3HATUCA TMNAMMK, TO KOMNINATOP cnpobye BUKOHATW HESIBHE MepeT-
BOPEHHS TUNIB. AKLLO HESIBHE NEpeTBOPEHHS HEMOXINBE, TO TakoxX Byae 3re-
HepoBaHO NMOMWUIIKY.

[Mig yac BuKNMKy meToady Func BUMKOpPUCTOBYBArioCs BKIageHHA OOHOro
BUKITUKY B iHLLUIN.

3aedaHHs. [NepeTBopuUTM nporpamy Tak, Wob 3a AonoMorow Metony
Func moxHa Oyno 3HanTn HanbinbLue 3Ha4YeHHS 3 YOTMPbOX Yncen: a, b, ¢, d.

Y 3aranbHOMYy BUMaAKy napameTpu BUKOPUCTOBYHOTbHCA AN OOMiHY iH-
dopmauieto mixx metogamu. B C# ana obmiHy nepenbadeHo 4oTupu Tunu na-
pamMeTpiB: NapaMeTpu-3Ha4YeHHSA, NapamMmeTpu-NoCUnaHHs, BUXIAHI napameTpu,
napameTpu-macusu.

Y xogi nepepadi napameTpa 3a 3HAa4YEHHAM MeTo OTpPMMYE Konil napa-
MeTpiB, i onepaTopn MeToay NpauioTb i3 UMM Koniamu. [locTyny Ao noyar-
KOBUX 3HAYeHb NapaMeTpiB Y MeToay HEMae, a, OTXKe, HEMaeE | MOXINBOCTI 1X
3MiHUTW. Bci npuknaan, po3rnanyTi paHilwe, BUKOPUCTOBYBanNu nepeaady aa-
HUX 3a 3HAYEHHSM.

lNpuknad 4.
using System;
class Program

{

static void Func(int x)

{

x += 10; // 3MiHMAN 3HA4YEHHA NapameTpa
Console.WriteLine ("In Func:" + x);

}
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static void Main()

{
inta=10;
Console.WriteLine("In Main:" + a);
Func(a);
Console.WriteLine("In Main:" + a);

}

}

Pes3ynbTaT BUKOHaAHHSA NMporpamm:

In Main: 10

In Func: 20

In Main: 10

Y ubomy npuknagi 3Ha4yeHHs popManbHOro napameTpa x 6yno amiHeHO
B MeToai Func, ane ui 3MiHM He NMo3HaYunNucsa Ha pakTM4HOMYy napameTpi a
meTtoay Main.

Mig yac nepeaadvi napamMmeTpiB 3a NOCUNaHHAM MeTo4 OTPUMYE Konil aja-
pec napameTpis, WO 4O3BOSISE 34IMCHIOBATN AOCTYN A0 eNeMeHTiB naM'aTi 3a
LMW agpecamu Ta 3MiHIOBaTU BUXIOHI 3HAYEHHSI NapaMeTpiB.

[ns Toro wob napameTp nepegaBaBcd MO NOCUIAHHIO, HEOOXiAHO nia
yac onucy meToay nepen dpopmMmasnibHUM napamMmeTpPoM i Nig vYac BUKINKY MeToay
nepen BiaNoBigHMM PakTUYHUM NapameTpoM nocTaBuTu cnyxbéose crnoso ref,

lNpuknad 5. MNepegava napameTpiB NO NOCUMAHHIO 3a AOMOMOroK che-
uundpikaTopa ref.

using System;

class Program

{

static void Func(int x, ref int y)
{
x +=10; y += 10; // 3miHa napameTpis
Console.WriteLine ("In Func: {0}, {1}", X, y);
}
static void Main()
{
inta=10, b =10; // pagok 1
Console.WriteLine("In Main: {0}, {1}", a, b);
Func(a, ref b);
Console.WriteLine("In Main: {0}, {1}", a, b);
}
}

Pe3ynbTaT BUKOHAHHS Nporpamu:
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In Main: 10, 10
In Func: 20, 20
In Main: 10, 20

Y ubomy npuknagi B metogi Func ©ynn 3amiHeHi 3Ha4YeHHA doopManbHUX
napameTpiB X i y. Lli 3MiHN He No3HauYnnNnca Ha PakTUYHOMY NapameTpi a, OCKi-
NbKW BiH NepefaBaBCcs 3a 3HA4YEHHAM, ane 3HayeHHs b Bynio 3MiHEHO, OCKiNbKK
BiH NepegaBaBCs MO NMOCUNaHHIO.

Mepepaya napameTpa 3a NOCUTaHHAM BUMarae, wob aprymeHT 0yno
iHiLinoBaHO OO0 BMKNUKY MeToay (avB. paaok 1). AKWwo B uboMy psaKy He npo-
BOAWUTW iHiLiani3auito 3MiHHUX, TO KOMMINATOP BUAAE MNOBIAOMEHHS MPO NOMU-
Ky .

[MpoTe B geskux Bunagkax OyBae HEMOXMBO iHiLitOBaTW napameTp Ao
BUKNUKY MeToay. Toai napamMmeTp cnig nepegasaTu K BUXIOHUA, BUKOPUCTOBY-
toum cneuundpikaTtop out.

lNpuknad 6. Nepepava napameTpiB NO NOCUITAHHIO 32 JOMOMOrOK0 Crie-
umdikaTopa out.

using System;

class Program

{
static void Func(int x, out int y)
{
x +=10; y =10; // Bu3HauyeHHs 3Ha4YeHHs BUXigHOro napameTpa y
Console.WriteLine ("In Func: {0}, {1}", X, y);
}
static void Main()
{
inta =10, b;
Console.WriteLine("In Main: {0}", a);
Func(a, out b);
Console.WriteLine("In Main: {0}, {1}", a, b);
}
}
PesynbTaT BUKOHaHHS nporpamu:
In Main: 10
In Func: 20, 10
In Main: 10, 10
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Y ubomy npuknagi B metogi Func oopmansHui napameTp Y i Bignosia-
HUIR MOMY haKkTU4HMIA napameTp b metoay Main 6ynn nomiveHi cneumndikaTo-
pom out. Tomy 3Ha4eHHs1 b oo BUKNnKY metogy Func moxHa Oyrno He BU3Ha4aTw.

lNpuknad 7. O6pobneHHA OAHOBMMIPHOIO MacuBy 3 BUKOPUCTAHHAM (PYHKLIN.

Mpuknag 06pobkn 0gHOBMMIPHONO MacuBy, O NPMBOAUTLCA Aari, He Mae
noTpebu B KoMeHTapsax. OyHKLIOHaNbHICTbL nporpamu aobpe BugHa 3 Ha3BM
BIANOBIOHNX 3MIHHUX | CPYHKLIN.

using System;

class Class1
{
static void pech_mas(int[ ] m)
{
for (inti=0; i <m.Length; i++)
Console.Write("{0} ",m[i]);
Console.WriteLine(); Console.WriteLine();
}
static void sum_otr(int[ ] m)
{
double sum_otr = 0.0;
for(int i=0; i<m.Length; i++)
if(m[i]<0)
sum_otr += m[i];
Console.WriteLine( "sum_otr = {0}", sum_otr);
}

static void proisv_maxMod_minMod(int[ ] m)

{

int proisv_maxMod_minMod = 1;

int maxMod,minMod,;
maxMod = minMod = Math.Abs(m[0]);

int index_maxMod, index_minMod;
index_maxMod = index_minMod = 0;

for(int i=0; i<m.Length; i++)
{
if( Math.Abs(m[i]) < minMod )

{
minMod = Math.Abs(ml[i]);
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index_minMod=i;

}

if( Math.Abs(m([i])> maxMod )

{
maxMod = Math.Abs(m([i]);
index_maxMod=i;

}

}
for(int i=0; i<m.Length; i++)
if( i>index_minMod && i<index_maxMod I
i<index_minMod && i>index_maxMod)
proisv_maxMod_minMod *= m([i];
Console.WriteLine("index_minMod = {0}, index_maxMod = {1}",
index_minMod, index_maxMod);
Console.WriteLine("minMod = {0}, maxMod = {1}", minMod, maxMod);
Console.WriteLine("index_minMod = {0}, index_maxMod = {1}",
index_minMod, index_maxMod);

Console.WriteLine("proisv_maxMod_minMod = {0},
proisv_maxMod_minMod);

}

static void Main(string[ ] args)

{
int[ ] mas ={-1,5,2,3,5,0,3,9,2,0,1,6,0,-3,2};
pech_mas(mas);
sum_otr(mas);
proisv_maxMod_minMod(mas);
Console.WriteLine();

Pe3ynbTaT BUKOHAHHSI NPOrpamu:
-1523503920160-32

sum_otr = -4

index_minMod = 5, index_maxMod =7
minMod = 0, maxMod =9
index_minMod = 5, index_maxMod =7
proisv_maxMod_minMod = 3
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3asdaHHA. Mogudpikynte nporpamy 3 Takm cnoci6 , wob BuxigHUmM ma-
CVUB BBOAMBCS 3 KnasiaTypu.

NMopsaaok BUKOHAHHA nabopaTopHOoi poboTu

3aranbHa YacTuHa

1. Habpatn, BigkomninoBaTtn Ta 3anyCTUTU Ha BUKOHAHHSA MpUKNaam
nporpam, siki 6ynn HaBeeHi B po3aini “OcHOBHI NONoOXeHHA” gaHoi naboparto-
pHOI poboTn. 3BEPHYTU yBary Ha 404AaTKOBI 3aBAaHHS, sSKi HaBedeHi nicnsa ni-
CTWUHTIB Nporpam.

2. [MpoekcnepuMeHTyBaT 3 Nporpamamu:

3MIHUTW BUXIiOHI OaHi;

OO0CNIaNTWN, SK BNSIMBAKOTb CUHTAKCUYHI MOMUIIKN Ha pe3ynbTaT KOMNins-
Uil nporpamu.

AKi nig Yac Uuboro BUHUKAKOTb MOMUITKM KOMMNINALT?

IHauBiayanbHa YacTUHa

1. Hanncatu nporpamy, sika 3gincHoe 0bpobreHHa macuBy 3rigHO 3
yciMa nyHKTamu iHOMBigyanbHOro 3aBAaHHs. BapiaHTn anroputmis o6pobku
B3ATM 3 4o4aTKOBOro gpamna 3 inameigyanbHUMN 3aBOaHHAMMN.

2. [Ins KOXHOro 3 NyHKTIB 3aBAaHHA MiAroTyBaTy YMCENbHI KOHTPOSIbHI
NpuUKNagyM Nno4aTkoBMX MAacuBiB i pedynbTaTi iIXHboro 06pobrneHHs 3rigHo 3 iH-
AvBeigyanbHMM BapiaHTOM.

3. NS KOXXHOro 3 NYHKTIB po3pobuTun rpadivHy cxemy (6nok-cxemy).

4. BignosigHo oo anroputMmy HabpaTtu Ta BiAKOMMINOBATN TEKCTU MPO-
rpamu, ycysatoun y pasi HeobXigHOCTIi NOMUIKN.

6. docnigntn poboTy nporpamu, aHanidytoum BUKOHAHHSA KOHTPOSbHUX
YMcesibHUX NpUKNagis.

3micT 3BiTY
1. TUTYyNbHUIA NACT.
2. Uini nabopaTopHoOro 3aHATTA | BKa3iBKa, SKi HABUYKK Ta BMiHHS nepeg-
BGayaeTbCcs oTpUMaTK B pe3ynbTaTi MOro BUKOHAHHS.
3. TekcTn HanaromkeHMx nporpam 3aranbHOl YacTUHU nadopaTopHOro
3aHATTS 3 HEOOXiOAHUMM KOMEHTapPsIMKU Ta Pe3ySibTaTOM BUKOHAHHS.
4. lNocTaHoBKa iHAMBIAYaNbHOIO 3aBAaHHS.
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5. [1ns KOXXHOro 3 NyHKTIB iHOMBIAYyanbHOro 3aBgaHHA HagaTu CIIOBECHUN
OMWC NOro BUKOHAHHS, SIKUW CYNPOBOLXKYETLCH YMCENBbHUM MPUKNaLoM Ta rpa-
givHy cxemy (6510k-cxemy) BigMOBILHOMO anropuTMmy.

6. TekcT HanaroaXeHol nporpamu, sika peanisye BCi NyHKTW iHOMBIOyanb-
HOro 3aBaHHs 3 pe3yrnbTaTOM BUKOHAHHS KOHTPOSbHUX YMCENBbHUX NPUKNaaiB.

7. BUCHOBKMW.

KOHTpOnbHi NUTaHHSA

1. Nante Bn3Ha4YeHHs QoyHKLUil. YoMy pyHKUiS MOXe crnyryBaTu npukna-
AOM KoLy, SIKUMA MOBTOPHO BUKOHYETLCA?

2. [Nepepaxynte OCHOBHI eTany BUKOHAHHSA (PYHKLU,T.

3. Aknin CMHTaKCUC 3anncy 3HaYeHb, LLIO NOBEPTaTLCA 3 PYHKLIIT?

4. Oxapaktepusdynte napameTpu dyHKUin. Y YoMy nonsarae Bignosig-
HICTb NapameTpiB?

5. ¥ yomy nonsaratoTb OCHOBHI igel peanisauii npouecy ooMiHy iHdopma-
Lieto 3 PyHKUie?

6. LLlo Take “obnactb Ail amMiHHUX"? OxapakTepusynte napameTpu i 3Ha-
YEeHHS, LLI0 NOBEPTaTbCS, 3a NOPIBHAHHAM i3 rnodanbHMMK gaHUMu.

7. Y YoMy nonsararoTb 0COBNMBOCTI Nepefadi napameTpiB 3a nocunax-
HAM | 3@ 3HAYEHHSAM.

10. Aki ocobnMBOCTi BUKOPUCTAHHA PyHKLIT i MmacuBy?

PekomeHpaoBaHa niteparypa
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