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3araJibHi MoJI0KeHHS

MeronnuHi pekoMeHauli 10 npeameTty "[IporpamyBaHHs Ta aITOPUTMIYHI
MOBU" MalOTh 3a METy 3a0e3Ne4YuTH €(PEeKTUBHY MIATOTOBKY CTYAEHTIB 0
BUKOHAHHS 1a00paTOPHUX POOIT, K1 € HEB1JI'€MHOIO YACTUHOIO TAHOT HABYAIBHO1
JTUCHUIUTIHA. 3aCBOEHHS Ta PO3YMIHHS JICKIIITHOTO MaTepially € IEPeayMOBOIO J10
YCHIITHOTO BUKOHAHHS KOXHOI 3 JiabopatopHux poOit. CryaeHTam
PEKOMEHY€EThCSI TPUILITUTH OCOOJNMBY YBary 3arajbHUM MOJIOKEHHSM, IO
MOKJa/JeHl B OCHOBY JIaDOpAaTOpHMX 3aBllaHb, a TaKOX O3HAMOMHUTHCA 3
NpUKIaJaMU TpOrpaM, IO CIAYTYIOTh JIMIIE€ SK OJWH 13 BaplaHTIB pIIICHHS
MOCTAaBJICHOI 3a/1ayl.

JInst BUKOHaHHS 1abopaTopHUX poOIT mepeadadeHa €iuHa KOHQIryparis
IpOrpaMHO-anapaTHUX 3aco01B, SIKa BKIIOYAE MEPCOHANBHUNA KOMIT'IOTEp Ta
cepesoBHIIE BI3yallbHOI po3poOku nporpam Microsoft Visual Studio.

VY mporeci BHKOHaHHS JTaOOpAaTOPHHUX pOOIT KOXKEH CTYASHT Mae
OPOJEMOHCTPYBAaTH TBOPYMM Ta 1HAUBIAYAIbHUM WIAXIA 0 PO3POOKH
POrpaMHMUX MPOEKTIB, BMIHHS TPAaMOTHO BUKOPUCTOBYBATH HasiBHE MPOTrpaMHE
3a0e3MeUeHHs, a TaKOX HABUKHU IMPOTpaMyBaHHS Ha MOBAaX BHCOKOTO pIBHS
C/C++. BaxxnuBo1o € 3/1aTHICTh MEPETBOPUTH PO3POOJICHY MpOrpaMy B rOTOBUMN
OpOrpaMHUI IPOJYKT, BUKOPUCTOBYBATH METO/IU SIKICHOTO aHaJi3y POrpaMu Ta
BUKOHATH OLIIHKY OTPUMaHMUX pe3yibTaTiB. He MeHI 3HauymuM € CTBOpEHHS
3py4YHOro 1HTepQEeiCcy 3 KOPUCTyBayeM Ta HaJaHHS MOSICHEHb 1O IPOTPAMH.

Tun 3aBmaHHs 70 7a00paTOpHOI POOOTH BHU3HAYAETHCS BIAMOBIIHO 0
HOMepa CTyIeHTa B KypHami rpynu. [lim yac TiATOTOBKH /1O BHKOHAHHS
1ab0paTopHOi pOOOTH CTYJIECHTH MAIOTh YBaXKHO 03HAHOMHUTHUCS 3 METOAMIHUMU
PEKOMEHIAIIIMA, TCOPSTHYHUMH BIJIOMOCTSIMH, TPHUKIAJaM{d Mporpam Ta
dbopmyroBaHHIM 3aBaaHb. Ha eTami mpakTU4YHOI peai3allii 3aBJlaHHs BaXKJIHMBO
YCYHYTH BC1 TIOMWJIKH, III0 BHHHUKIIM IiJl 9aC KOMIIUIAIII MOYaTKOBOTO TEKCTY
IpoTrpamMu, a TAKOK BUKOHATH MTPOrpaMy B MTOKPOKOBOMY PEIKUMI JIJIsi BUSBICHHS
3HAYEHHS MPOMIKHHUX 3MIHHUX.

3BIT 3 TabOpaTOPHOT POOOTH Ma€ BKIIOUATH TUTYJIBHUH JIUCT, JIUCT 3MICTY,
ONMKMC BUKOHAHMX 3aBJlaHb 3 yYMOBOKO 3ajadi, OMHC apXITEKTYpPU MPOTPaMH,
MOYATKOBHI KOJ TPOrpaMH 3 KOMEHTApSMH, MPUKIAINA PE3yIbTaTiB POOOTH
MporpaMy Ha TECTOBUX JIaHMX Ta BHCHOBKH 3 YpPaxyBaHHSM YyCiX BHUKOHaHUX
3aBganb. OdopMieHHS 3BITY Ma€ BIANMOBIJATH BCTAHOBJICHUM BHMOTaM,
BKJIFOYAO4YM (OopMaTyBaHHS CTOPIHOK, MMPUDT, MDKPSIAKOBUN i1HTEpBalI Ta
HYMEPAIIi0 CTOPIHOK.

MeTtonnyHi peKOMEHIAII] € KIIOYOBUM THCTPYMEHTOM JIJisi 3a0€3TMeUYCHHS
rOoKoTOo po3yMiHHsA mpeamerty "[IporpamyBaHHS Ta anrOpuUTMiYHI MOBH' Ta
YCIIIIHOIO BUKOHAHHS Ja0OpaTOpPHUX pOOIT, 10 CHPUSIOTH (POPMYBAHHIO



npodeciiiHuX KOMIIETEHIII CTYE€HTIB y Taily31 MporpaMmyBaHHS.



JlaboparopHa podota Nel
PooOora 3 IDE Microsoft Visual Studio.
IIporpamyBaHHs aJIrOPUTMIB JIIHIHOI CTPYKTYPH, KOMIILIALA Ta
Bi/llIaro/I’KeHHs IPOrpamMu

Meta podoru: BHuBUEHHS OCHOBHUX NPHUIOMIB pOOOTH 3 1HTETPOBAaHUM
cepenouiieM po3pooku Microsoft Visual Studio. Hammcanus nainpocTimmoi
nporpaMmu Ha MOBI C, OTpUMaHHA HABUYOK KOMMUIAIIT Ta BIJJIaroKEHHS
HPOTPaMHU.

KopoTki TeopeTnuHi BizomocTi

Microsoft Visual Studio — niniiika npoaykTiB Kommanii MaikpocodT, 1110
BKJIIOYAIOTh IHTETPOBAHE CEPEIOBHUIIEC PO3POOKU MPOTPaMHOTO 3a0€3MEYCHHS Ta
PSJ THIIMX IHCTPYMEHTAJIbHUX 3aC001B.

Incransuis IDE Microsoft Visual Studio

Jnis yeranoBku Microsoft Visual Studio 3 nanexxuumu 3acobamu moTpioHO
om3eko 8 I'b auckoBoro mpoctopy. s ckauyBaHHS 1HCTANISIIHHOTO (ailny 13
IDE Microsoft Visual Studio moTpiOHO niepeiiTu 32 MOCHUITAHHSM:

https://visualstudio.microsoft.com

VY BiKHI 10 BIAKPHUIOCH MOTPiOHO 0Opatu nepiny omiiro Download Visual
Studio (ue Visual Studio Code!).

I B MeHr0, 110 BHUmagae, motpiono ooparu Visual Studio Community (pik

BUITYCKY HE BOKJIMBHH [T HAIIUX 33/]a4, IPOTE Ha MaJFOHKaX MOKa3aHi 3HIMKH
caMme 1€l Bepcii).
IDE Microsoft Visual Studio Community — me moBHO(YHKIIIOHAIbHE Ta

OC3KOINTOBHE MJIA CTYJEHTIB, CHTY31aCTiB 1HTEIPOBAHE CEPEIOBHIIE PO3POOKU

JUISI CTBOpEHHs cydacHuX nozaatkiB mis Android, i0OS ta Windows, a Takox BeO-
JOJTaTKIB Ta XMapHUX CITYKO.
st po3pobku nporpam Ha C mpu iHcTanmamii IDE cmin Bukonatu taki

HaJamTyBaHHA (puc. 2):


https://visualstudio.microsoft.com/

PR R oSl DI S U TR
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Puc. 2 HanamtyBanHs npu iHCTaALI{

[licns 3aBepiieHHs YCTAaHOBKH I[bOTO IPOTPAMHOTO 3a0e3NeyYeHHS
noTpiOHO Oyie nepe3aBaHTaXKUTH KOMIT FOTED.

MoxknuBocCTI Ta 3acobu po3poOku noaatkiB Microsoft Visual Studio

VY cimeiictBi npoxyktiB Visual Studio BHKOpHCTOBYEThCS 3arajibHe
IHTErpoBaHe CEepeIOBHINE PO3POOKH, MO CKIAMAETHCS 3 JEKUTBKOX €JIEMEHTIB:
naHeNnl 1HCTPYMEHTIB, PI3HUX 3aKpIIJICHUX BIKOH a00 BIKOH IO aBTOMAaTHYHO
NPUXOBYIOTBCS B JIIBIM, HIDKHIM abo mpaBiii o0jacTsAx, a TakoX o0sacTi
penaktopiB. Halip [MOCTYmHHMX BIKOH 1HCTPYMEHTIB, MEHIO 1 TaHelel
IHCTPYMEHTIB 3aJICKUTh BiJl TUITy IPOEKTY abo (aiiiny, B IKOMY BHKOHYETHCS
po3poOKa.

PimeHHs Ta NPOEKTH AK KOHTEliHepH

Y Visual Studio peanmizoBaHi KOHTEHHEpH: PIllICHHS Ta MPOCKTH, SKi
pOOJIATh MOXKJIIMBUM BHUKOPHUCTAHHS B IHTEIPOBAHOMY CEPEIOBHIII PO3POOKH
(IDE) Bchoro miama3oHy 3aco0iB, KOHCTPYKTOPIB, IIa0JIOHIB 1 IMapameTpiB.
Taxosx, Visual Studio mamae manku pilieHb JIsL TOTO, 00 CTPYKTYpyBaTH
MOB'sSI3aHI MPOEKTH IO TPpylax 1 MOTIM BHKOHYBaTH Jii HajJ IUMH TpyHaMu
IIPOCKTIB.

[IpoekT — 1e Tpyna ¢GaiiiB i HAIAMTYBaHb, 3 SIKUX 30UPAETHCS OCTATOYHA
nporpama abo BuxigHi ¢ainu. [Ipoekt Briatoyae HaOip (aiiaiB BUXITHUX TEKCTIB
Ta METaJaHUX, HAIIPUKIIA]l TIOCHJIAHHS Ha KOMIIOHEHTH Ta iHCTPYKIIii MOOY/I0BH.
Sk mpaBwmIo, pu MOOYIOB1 MPOEKTIB CTBOPIOETHCA OAMH ab0 KiTbKa (ailmiB i3
KOJIOM Mporpamu. PimeHHs BKJIOYae OAWH a00 JACKUIbKAa MPOEKTIB, a TaKOX

daiinu 1 MeTamani, HeOOXiTHI JUIs ONKCY PillleHHs B uytomy (puc. 3):



— PilueHHs Moxe MIicTUTKU—

MpoekT — Enemenmu
npoekmy
H .exe
[ . + PoswupenHs = |-dll El
EnemeHTV pileHHs dainu p po
: MocunaHHg MOAYNTb. ..
| Mankn
|
| rcTTT T T T T T T T o |
\ . .
o [HWi doainmn !

Puc. 3 Cxema BMICTy pillIEeHHS

[I106 7OTTOMOTTH KOpHUCTYyBayaM OpraHi30BYBaTH i BAKOHYBATH CTaHAapTHI
3aBJJaHHS 13 3aCTOCYBaHHSM EJIEMEHTIB, IO PO3pOOJISIOThCs, mpoekTn Visual
Studio BHUKOPHCTOBYIOTBCS SIK KOHTCHHEpH B Mekax pimieHHs. Lle mo3Bossie
JIOTIYHO YTPAaBIIATH, BUKOHYBAaTH TMOOYJOBY 1 HAaJaro/KyBaTH €JIEMEHTH, IO
YTBOPIOIOTH TMporpamy. Ha BHX0Ji, SIK MPaBUIO, MU OTPUMYEMO TPOTPaMy IO
BukoHyeThest (EXE), daiin 610mioTexn nuHamiynoro kommnonyBanHst (DLL) a6o
MO/TYITb.

[TpoekT Moke OyTH MPOCTHM ab0 CKJIQJHHMM 3aJIe)KHO BiJ KOHKPETHHUX
BuMoT. [IpocTuit mpoekT Moske MICTUTH (pailiii Koay mporpaMu Ta (Haitst mpoeKTy.
binbir ckiamHi MPOEKTH MOXKYTh BKITFOUATH 111 K €JIEMEHTH 1, KPIM TOTO, CIleHapii
0a3 gaHux, 30epekeHi mporeaypu Ta nocwianHs Ha icHyro4ui XML (Be6-ciyx0om).

IIa0/i0HM NPOEKTIB

Visual Studio Hagae ma6IoHu IS MPOEKTIB HAMOIIBII MOMUPEHUX THUIIIB.

BukopuctanHs mpoekTiB 1 iX MIA0JOHIB J03BOJSE KOPHUCTYBAdeBi
30CepeIUTUCS Ha peaiizallii okpeMoi (YHKIli, B TOM Yac SK THUIOBUMU MPOCKT
oOpaHoro Tuiy Oyje 3reHepoBaHUN aBTOMATHYHO.

daiiju NpoeKTiB

Koxen mabion ctBoproe ¢aiia MpoeKTy, B SKOMY MICTIThCS METaJlaHi
MOTOYHOTO MPOEKTy. Daill MPOEKTy MICTUTH HAJAIITYBaHHS MPOEKTY, a TAKOX,
MO>KJIMBO, CTUCOK (haijIiB MPOEKTY Ta iX po3TalTyBaHHS.

[Ipu nmonaBanHi (aitmy B mpoekT iHpopmarlis mpo Horo (izudHe micie
pO3TallyBaHHs 3aHOCUTHCA B (Daitn nmpoekty. [Ipu BuganeHHi Takoro 3B'SI3Ky, 115
iH(bopmartis BumansieTscs 3 (aiimy npoekty. [l[abnon mpoekty Bu3HaAYae, siKi
KOMaHJI{ JOCTYITHI JJII KO’KHOTO HOTO €JIeMEeHTA.

Maiictep CTBOpEHHs Tporpam Hajae inTepenc At CTBOPEHHS MPOEKTY 3a
mabIoHOM Ta CTBOPEHHsI IMAONOHIB st QaimB Koxy mporpamu. Marictep
HAJAIITOBYE CTPYKTYpY MpOTpaMd, OCHOBHI MEHIO Ta TaHeNl 1HCTPYMEHTIB,

3a0e3reuye BKIIOUEHHS JeAKuX (aiiiB 13 3aroJ10BKaMH.



I'osi0BHA cTOpiIHKA, BIIKPUTTS TA CTBOPEHHS IPOCKTIB

[Micns 3amycky Visual Studio BimkpuBaeTbesi crapToBa CTOpiHKA, sKa
J03BOJISIE OTPUMATH JIETKHIA JOCTYII 10 HAassBHUX MPOEKTIB 200 CTBOPUTH HOBHIA
MIPOEKT.

B oOnacti, sika po3TalioBaHa JIIBOPYY, MOXHa OOpaTh Ta BIIKPUTH
MPOEKTH, 3 SIKUMH MpalfoBajii HeloAaBHO (e obOnacte Hmkue chi Open
recently). IlpaBopyu, Hmkue ciaiB Get started, posramoBaHi KHOIKH, SKi
JO3BOJISIOTH BIIKPUTH YU CTBOPUTH MPOCKTH Ta PIillICHHS.

J171st BITKPUTTS BXKE ICHYIOYOT0 IPOEKTY MOTPIOHO a00 HATUCHYTH KHOIKY
Open a project or solution crapToBoi cTOpiHKHK, a00 0OpaTH OIIii TOJIOBHOTO
mento File: Open: Project/Solution...(puc. 5):

m File | Edit View Git Project Build Debug Test Analyze Tools Extensions Window

L * Lan + B | acal Windows Debunner »

Open ' 99 Project/Solution... Ctrl+Shift+0 i

Puc. 5. Bubip icHyt0uoro npoekry

JIJIsi CTBOPEHHSI HOBOTO TPOEKTY BUKOPHCTOBYETHCS MaWCTEp JOIATKIB.
Jlns Horo BIAKpHUTTSA MOTPiOHO abo HaTMcHyTH KHOmKy Create a new project
CTapTOBOi CTOpiHKKM, abo  oOparm omiii rosoBHoro wmenmo File: New:
Project...(puc. 6):

Dq File | Edit View Git Project Build Debug Test Analyze Tools Extensions Window H

New * i3 Project.. Ctrl+Shift+N

i

Open ¥ | &= Repository...
Solu & Clone Repository... File... Ctrl+N
Start Window Project From Existing Code...

o

Puc. 6. CTBOpeHHS HOBOTO MPOEKTY

B niamoroBoMy BikHI MOXHa 3ajaTd iM's, Miciie 30epiraHHs 1 1ma0JIoH
HOBOTO TIPOEKTY.

[Ilo6 cTBOpUTH TOPOXKHIM TMPOEKT, BUKOPUCTOBYWTE mI1abioH Empty
Project (puc. 7):

VY BikHI HaamMTYBaHHA MapameTpiB mpoekty (Configure your new project)
noTpiOHO BKa3aTH iM’s IpoeKTy (mmosie Project name) ta micrie ioro 30epiranHs
(mome Location). Haifuactime Mu OyaeMO CTBOPIOBATH pIlICHHS, SKi
CKIIQJAIOThCS 3 OJHOTO MPOEKTa, TOMY JJisl CIPOIICHHS (alIoBOi CTPYKTypHU
MoxHa BuOpaTH omito “Place solution and project in the same directory” (pwuc.

8):



Configure your new project

Empty Project ¢++  Windows  Console

Project name

‘ Laba3 ‘

Location

‘ C:\Users\ Informatics1

Solution name (i)

Place solution and project in the same directary

Puc. 8. HanamryBanHs mapameTpiB MPOEKTY

[Ticns uporo BimkpueThes podode Bikao Visual Studio. B obnacTi niBopyd
po3ramoBanuii [lpoBiguuk pimens (Solution Explorer), sikuit BimoOpakae
MOTOYHE PIMICHHS, SKE MOXE MICTHUTH OJWH 4M Oiibine mpoekTtiB. Ha puc. 9
HaBeJIeHO npuKiIa pimeHas «Lababy» (HaBeaeHo 3eneHnM). Le pillieHHsSI MICTUTh
OJIMH TPOeKT i3 iM’sim «Laba5» (HaBeneno cuHiM). B POEKT MOXKYTh BXOAHUTH
pi3Hi UM (aiiii (HaBeIeHO KOBTUM) — (paiinu 3 komoM niporpamu (Source Files)
13 po3tMpeHHsM *.c¢, gaiinu i3 3aronoBkamu (Header Files) i3 posmupennsam *.h

, Ta 1HII1. B mpukiaai Ha pUCyHKyY HUXKYE TPOEKT I1I€ HE MICTUTh )KOJTHOTO (ailny.

o) Ble Edit View Gt Projet  Buid Debug [ Test | Anshze Tools Extensions Window Help # P LabaS - [a]
Bt Gl D -] Doy - a% = P Local Windows Debugges = Auto (@, & Lneshare

Solution Explores
@802 @i &=
" Explorer (Gt~ p-

g
g
§
i

Sohution Explc.. [[EETRTEN

[ Ressly

Puc. 9. Ilpuknaz pimenns «Laba5»

JonaBanus ¢paiiaiB 10 NPOEKTY

[Ticst cTBOpEHHS MPOEKTY A0 HHOT'O MOKHA I0JIJaBaTH HOBI UM BXKE ICHYIOU1
¢batimu. /{5 mporo moTpiOHO 0OpaTH MiKATAIOT MPOEKTY BIAMOBIIHOTO TUITY Ta,
HATUCHYBIIIM TPaBOI0 KHOTIKOIO MUIIN, BU3BaTH KOHTEKCTHE MEHIO. B 1pomy
KOHTEKCTHOMY MEHIO MOTpiOHO  oOpatu  ormmmii Add: New lItem... nnsa
JIOJTaBaHHS HOBOT'O batimy uu Add: Existing Item... njis nonaaBaHHS
icayrouoro (aitny. Ha puc. 10 mokazano nogaBanHs 10 npoekty «Labab5» Hooro
¢aiiny, B skoMy OyJie HalMCaHO KO MPOTPaMHU:

10



Solution Explorer

@dal o~ am| s
Search Solution Explorer (Ctrl+;)
131 Solution ‘Laba$' (1 of 1 project)
4 Laba5
b =B References
External Dependencies

Resource Files

Source -

¥ Header Files
™
b e

Add P New ltem.. Ctrl+ Shift+ A
B> Class Wizard... Cel+Shift+X | % Existing ltem... Shift+Alt+ A
Scope to This #5 New Filter
New Solution Explorer View G Module..
T Cirl+X % Class..
o' Copy Cirl+ C " Resource...
Paste Ctrl+V New EditorConfig
X Delete Del
Rename F2
F  Properties

Puc. 10. JlonaBanust HoBoro (aiiiny

Sxuro nonaBaty Bxke ICHYHOUM (aiii, TO y NpOBIIHUKY, SIKAW BIAKPHUBCH,
MOTPIOHO MPOCTO BKA3ATH LIISAX J0 MOTPIOHOTO (ailry.

Sxuro ¢aitn notpidHo cTBoputH (oniii Add: New Item... ), BILIKPUBAETHCS
BikHo Add New Item, B sikoMy mOTpiOHO BKa3zaTu TuIl (airy, Horo iM’s Ta Micie
po3TanryBaHHs. 3a 3aMOBYYBaHHSAM (aitn Oyae 30epekeHHil B TMOTOYHOMY
KaTano3i mpoekTy. Ha pucyHKy HWXK4Ye TOKa3aHO J0JaBaHHS Qailry, B SKOMY
Oyzae Hamucana nporpama MoBoro C++ i3 im’sim Labab_code.c. Lleit daiin Oyme
yacTuHOIO npoekTy Labab.

[Ticns matuckanus kHonku Add, B obmacTi iBopyd, Haa Bikaom Output, y
TEKCTOBOMY PEIAKTOpl BIIIKPUBAETHCS CTBOpeHUil ¢ain. Ilicas nporo mMoxHa
MUCcaTH TEKCT nporpamu (puc. 11):

Puc. 11. BikHo 111 HamucaHHS KOAY

3aco0u nodynoBu
VY cepenosumii Visual Studio mepenbadenuii nmoryxHui Habip 3aco0iB
moOyZI0BM Ta HaJaro/pKeHHsS. 3a JOMOMOTO KOHGIrypariid modyJoBU MOKHA
BHOMpATH KOMIIOHEHTH JUIsI TOOY/IOBHM, BUKIIOYATH KOMIIOHEHTH, SIKI HE

11



NOTPIOHO BKJIKOYATH B MOOYAOBY, a TaKOX BH3HA4YaTH, K OyIyTh MOOYJOBaHI
BUOpaH1 NPOEKTH 1 151 AKOI IIaTPOPMH.

Jns  nobynoBu  (30ipkM) mOporpaMd  HOTPIOHO

BUOpatu  omuii
mento Build:Build Solution (puc. 12):

xl File Edit View Git Project Build Debug Test Analyze Tools Extensions Window Help
¥
Q- B WM 9 - 1% Build Selution

7
Rebuild Solution Ctrl+Alt+F7
Clean Solution

Puc. 12. 36ipka nporpamu

S

V BikH1 Output moBrHHA BinoOpaxkaTucs iHGopMallis Ipo XiJ1 30upaHHs, a
TaKOX PO BUSABJICHI OMWIKK kKoMmruaiii. [Ipuknaz inpopmarnii npo pe3ynbTaTu
30MpaHHs MPOEKTY MOKHA MOOAYUTH HA puc. 13(HaBeeHO CHHIM):

b Fle Edt View Gt Project Build Debug Tet Anslye Took  Extensi

wns  Window  Help P
FQ@-0|Q-% M| DT Debug - 188

P Local Windows Debugy

7 o1 sec cRF

X
=

Puc. 13. Bikao Output

SAxio npu noOy0B1 (aiiny, 10 BUKOHYETHCS OyJIM BUSBIICH] IOMUJIKH, TO,
3a3BHYaii, ¢aiyl MO0 BHKOHYEThCA IMOOyAOBaHO He Oyae 1 mpo 1me Oyne
noBiomsieHo y BikHI Output (waBegeHo dioneroBuM). CHHCOK MOMHIOK
(HaBeIGHO YEPBOHUM) Ta IOMNEpEe/KEeHb (HABEJACHO >KOBTHUM) 13 JCTAIBHUM

omrcoM (HaBeICHO TOMapaHYeBUM ) TAKOXK MOKHA TTob6aunTu B BikH1 Output (puc.

14):

Output v ix
Show output from:  Build - = =

1>------ Build started: Project: LabaS, Configuration: Debug Win32 ------ -
13Laba5_code.c

1>CN Laba5\Laba5\Laba5_code.c(5,12): warning C4@13:
13Laba5_code.obj :

13C:\ Laba5\Labab\Debug,Labas. exe ¢ fatal error [NKI128: 1 unresolved externals
1>Done building project "LabaS.vexproi® - PRTLED:

'printff' undefined; assuming exter
error LNK2819: unresolved external symbol printff referenced in function—

uild: @ succeeded, 1 failed, 8 up-to-date, @ skipped ==========
—

4

3

Puc. 14. Tlomunku npu moOy10B1 TporpamMu
Sxmro BikHO OUutput Oyio BUMaaKOBa 3aKPUTO, TO 3HOBY BIJKPUTH HOTO
Mo>kHa oOpasiu omiii MeHto Debug: Windows: Output (puc. 15):

12



D File Edit View Git Project Build | Debug | Test Analyze Tools [Extensions

°- R ] . .| pet  Windows
Graphics

) P Laba5

Alt=F9
Ctrl+Alt+E

Start Debugging ]

Start Without Debugging Ctrl+F5 [ Show Diagnostic Tools Ctrl+Alt+F2

AR+£10 Immediate Ctrl+Alt+]

= @l Performance Profiler. Ait-F?

Puc. 15. Biakpurra Bikna Output

3aco0u HaJIarosKeHHHA

Sxuo noOynoBa BUKOHYBaHOro (haimy MHpoHIuia YCHIIIHO, TOOTO Yycl
CUHTAaKCUYHI TOMWIKMA OyJI0 BHIIPABIEHO, TO MOKHA IIOYMHATH MPOILIEC
HaJaro>KeHHs.

[Ipouiec HamaroJKeHHs, KUl BUKOHYETHCS 3a JOMOMOIOI0 BiJIaT4MKa,
JI03BOJISIE BUSIBUTH Ta YCYHYTH TaKMX MpoOJieM, SK JIOT14HI Ta CEMaHTUYHI
TIOMUJIKH, SIKI TIPOSIBIISIIOTHCSI BXKE 1T 4ac BUKOHAHHS. Y pexkuMi 3ynunku (Break
Point) MmosxHa nieperisaaTy JoKalbHI 3MiHHI Ta 1HIII 1aHi, BAKOPUCTOBYOYH TaKi
3aco0wu, sik Bikna 3minaux (Watch) i Bikno mam'siti (Memory).

st Toro, mo0 3yNUHUTH BUKOHAHHS MPOrpaMH 10 MEBHOTO psIKA, B
IbOMY pSAKY HOTpiGHO BeramoButu Break Point. Moro MoxkHa BCTaHOBHTH
KJIIKHYBILHY JIIBOIO KHOTIIKOIO MUIII Ha Cipii 00JacTi, sika pO3TallloBaHa JIiBOPYY
Bl TEKCTY MPOTrpaMH, HaBIPOTU 0OpaHOro psaka (Ha puc. 16 Break Point — e
YEpBOHUI KPYKEUOK):

b Fle Edt View Gt Project Build Dedbug Test Apshae Tools FExtensions Window Help » aba5 o

- B-2 BP9 | Dedug - x5 = B Local Windows Debugger = Auto -l B T 18 LveShae

Puc. 16. Break Point

Jlns 3amycky mporpamMu B peKHUMI HaJIaropKeHHs MOTpiOHO abo obpartu
OIII1T MEHIO
Debug: Start Debugging, abo HatucHyBIIHM raps4y kinasinry F5S (puc. 17):

w File Edit View Git Project Build | Debug | Test Analyze Tools Extensions Window

Q- B W 9~ .| Del Windows R
Graphics >

Start Debugging F3
W o-gd@ o ;'I:I P Start Without Debugging Cirl+F5

Puc. 17. Start Debugging
Sxmo 3aszmanerings Oynmu mocrtaBieHi Break Point, To micis 3amycky

MporpaMu Ha BUKOHAHHS B PEXXKHMMI HaJaropKeHHs, mporpama Oyje BHUKOHaHA

TiapkH 10 nepimoro Break Point, micis 4oro BHKOHAHHS IIpOrpamMu Oyae
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npusynuHeHo. [Ipo micue 3ynuHKM mporpamu 1HQOpPMYeE KOBTa CTpLIKa Ha
CIpOMy TMOJI JIBOPYY BIJ TEKCTYy MHpOrpamMu (Ha PUCYHKY HHUXK4YE HaBEACHO
nomapanyeBuM). [Hdopmaliro mpo 3HAYEHHS, sIKI 30epiraroThCs y 3MIHHHX,
MOXHa oTpuMmaTH abo 3a jomoMororw BikHa AUtoS (Ha puc. 18 HaBeneHo
cayaToBuM), a0o BikHa Watch (Ha pucyHKy HMXKYE HABEIICHO 3EJICHUM):

vvvvv

ocels Threads - Modules { Wistch | Cat tack [RE———— Y

Puc. 18. Bikna Autos ta Watch

Jlo BikHa AUI0OS aBTOMATHYHO JOJAOTHCS 3MIHHI, BUJIUMI y Mexkax
OTOYHOTO 0JIOKY, a n0 BikHa Watch 3miHHI moTpiOHO qomaBaTh BpyuHy. Jlims
ILOT0 MOTPiIOHO a0 Oe3nmocepeIHbO HaOpaTH Ha3By 3MIHHOI B oyt Name BikHa
Watch (tam ne mammcano migkaska Add item to watch), abo kiaikHyTH MpaBOIO
KHOITKOIO MMIIII 1 B KOHTEKCTHOMY MeHIo oopatu omiito Add Watch (puc. 19):

liz: Go lo Lhsassembly Ctri+K, G

& Add Watch

Puc. 19. ®ynxuis Add Watch

[TpomoBKUTH BHKOHAHHS IporpaMu a0 HactymHoi Break Point a6o mo
KIHIIA TporpaMud Mo)kHa abo oOpasmm ommii menio Debug: Continue, a6o
CKOPHCTABIINCH raps4oro kinasimero F5 (puc. 20):

D‘ File Edit View Git Project Build | Debug | Test Analyze Tools Extensions  Window
P - e R D . Windows
 Process: [23568] LabaS.exe -

»

Graphics 3

P Continue ]
Break All Ctrl+Alt+Break

Puc. 20. ®ynkmis Debug: Continue
Cepenosumie IDE Visual Studio takox mporoHye MOKPOKOBE BHKOHAHHS

MporpaMu, KOJHM 3a OAWH KPOK Oy/ie BHUKOHAHO I1HCTPYKIIi MEBHOTO psJIKa.
[TokpokoBe BUKOHAHHS 1HCTPYKI[I MOXKHA BUKOHYBATH 13 3aX0/J0M BCEPEIUHY
(hyHKIIIH, 10 BUKJIIMKAIOTHCS a00 0e3 3axoy Becepeanny QyHKIiM (puc. 21):
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d | Debug | Test Analyze Tocls Extensions  Window

Windows ]
Graphics ]
P Continue F5
. Break All Ctrl+Alt+Break .
] B Stop Debugging Shift+F3 | @
XK Detach All
Terminate All
O Restart Ctrl+Shift+F5
= Apply Code Changes Alt+F10 =
fﬂ—l Performance Profiler... Alt+F2 Lt
fﬂ—l Relaunch Performance Profiler Shift+Alt+F2
%  Attach to Process... Ctrl+ Alt+P 5,
Other Debug Targets ]
¥ Step Into F11
A Step Ower F10
T Step Out Shift+F11

I P . -

Puc. 21. [lokpokoBe BUKOHAHHS (PYHKITIH

Skmo obparu ommii mento Debug:Step Over a6o marucuytu F10, TO
HACTYyIHUH psAIOK Oyae BUKOHAHO 0€3 3aX0Ay BCepeauHy (QyHKIIIi.

Skmo obparu ommii mexto Debug:Step Into a6o martucuite F11, TO
HACTYITHUH pAI0K Oy/ie BAKOHAHO 13 3aX0JJ0M BcepeIMHY (PYHKIIIH SKa HAITCcaHa
B I[bOMY PSIIKY.

Skmo obpartu omiito mexio Debug:Step Out, To Oyae BuKOHaHO BHXIif i3
MOTOYHOI PYHKIIIT B YyHKIIIFO, IO 1i BUKIUKAJIA.

3HaveHHs 3MIHHMX Yy BikHI meperisagy WatCh oHoBioOTBCS MO Mipi
BUKOHAHHSI IIPOTPAMH.

Ha puc. 22 HaBeneHo npuKIIal BMICTY 3MIHHOI ¢ 10 (pUCYHOK JIIBOPYY) Ta
micis (pUCYHOK TIpaBOpyY) BUKOHAHHS 11 Moaudikaiii (psaok 8):
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[ Labas ~| (GlobalScope)  ~|® main{void) -|F
#include <stdio.h> -

(Global Scope)
nclude <stdio.h> =

7 b=3;
8 c=a+ b;
| printf("%d + %d = ¥d\n", a, b, c);

Ln:9  Chi1  SPC_ CRLI

Watch 1 > ix
Search (Ctrl+E) P~ Search Depth: 3~
Name Value Type

I
o 550553100

e |-
'Rdd item to watch

Search Depth: 3~
Name Value Type
@ c 5 int

Autos  Locals Threads Modules RUEN] Autos  Locals Threads Modules [QUEEHN]

Puc. 22. BmicT 3MIiHHOI ¢

JlocTpokoBe 3aBepiieHHST pOOOTH MPOrpaMH B HAIArOKyBaIbHOMY
pexUMIi

JUist TOCTPOKOBOTO 3aBEpLICHHS POOOTH B MpOrpamu, 3amyIlIeHOl B
HaJIaro/KYBaJbHOMY pPEKUMI B MOTPiIOHO oOpatu omiii menro Debug:Stop
Debugging (a6o nHatucuits Shift + F5):

Debug | Test Analyze Tools Extensions Window

Windows k
Graphics J
P Continue F35
I Break All Ctrl+ Alt+Break
B Stop Debugging Shift+F5

Puc. 23. ®ynxkuis Debug:Stop Debugging

Jesiki crangapTHi MaTteMaTuuHi QyHKIii

CranpgapTHi MaTeMaTW4Hi (DYHKIIT OTOJIOIMIEHI B 3arojoBOYHOMY (aiimi
math.h.

abs — abcomroTHE 3HaUeHHS ITToTo Yrcia - [X|:int abs(int x);

fabs — abcomoTHe 3Ha4YCHHsI YMCiIa 3 IIABarOYOI0 TOYkoro - [X|:double
fabs(double x);

sqrt — obuuciienns kBaaparaoro kopens: double sqrt(double x);

pow — migHeceHHs no crerens: double pow(double X, double y);

COS — kKocmHyc — COS(X) (TyT 1 mam X 3amaeThcsi B paigianax): double
cos(double x);

sin — cunyc — sin(x):double sin(double x);

tan — ranrenc — tg(x):double tan(double x);

acos — apkkocunyc — arccos(x): double cos(double x);
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asin — apkcunyc — arcsin(x): double sin(double x);

atan — apkranrenc — arctg(x): double atan(double x);

atan2 — apkranrenc — arctg(y/x):double atan2(double y, double x);

exp — excnonenTa: double exp(double x);

log — Harypansuuit morapudm — In(x): double log(double x);

l0g10 — necsarkosuii orapudm - 10g10(x):double log10(double x);

Jlnst pobotu 3 nanumu Triy float OinbmicTs mepepaxoBaHux QYHKIIINA Ma€e
ekBiBaJieHTH, Taki sk logf, powf i T.1. (1uB. 1OBIAKY).

Jlesiki MaTeMaTHYHI KOHCTAHTH

CranpapTHi MaTeMaTH4H1 (QYHKIIi 3HAXOASTHCS B 3aroJIOBHOMY (Qaiimi
math.h. Jlns BukopucTaHHS KOHCTAHT MePe MiAKIIoueHHAM (aiiy 3arojoBKiB
math.h cnig nogatu HacTymHUE psAIOK

#define _USE_MATH_DEFINES

[Mepenik KOHCTAHT, siKi BU3Ha4eHi B ¢aitni math.h , naeneno B tadm. 1.

Tabmumg 1
Ilepeaik koncTanT Math.h

CumBon Bupas 3HAYEHHS
M_E e (excrionenta) |[2.71828182845904523536
M_LOG2E log2(e) 1.44269504088896340736
M_LOGI10E |logl0(e) 0.434294481903251827651
M_LN2 In(2) 0.693147180559945309417
M_LN10 In(10) 2.30258509299404568402
M_PI Pi 3.14159265358979323846
M_PI_2 pi/2 1.57079632679489661923
M_PI_4 pi/4 0.785398163397448309616
M_1 PI 1/pi 0.318309886183790671538
M_2_PI 2/pi 0.636619772367581343076
M_2 SQRTPI 2/sqrt(pi) 1.12837916709551257390
M_SQRT2 sqrt(2) 1.41421356237309504880
M_SQRT1_2 [1/sqrt(2) 0.707106781186547524401

PoOoue 3aBraHHsA
1. Cknactu anropuT™M po3B’si3aHHS 3a/adl 3riHO BapiaHTy. HamanmtoBatu

0JIOK-CXEMY aJITOPUTMY.
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CTBOpPUTH HOBHI MOPOKHINA MPOEKT.

Hanucatu nporpamy, 1o peanizye BUKOHAHHS CKJIQJ€HOTO alTOPUTMY.
Bxinni pgani (3agaHi CHUMBOJIAMHM Y KOKHOMY BapiaHTl) 3aJaTu
KOHCTaHTaMH, a  pe3yJbTaT oOOYMCIEHb BHUBECTH Ha  €KpaH
(BukopucToByBaTH ¢yHKIio pPrintf()).

CKoMMIIOBaTH MPOEKT.

[IpoBecTr MOKPOKOBE HAJIATOPKEHHS:

Bcranosutu Break Point Ha nmeBHOMY psiIoUuKy BCEPEIHHI TPOTPAMH.
Jonatu no Bikonus Watch yacTuHy 3MIHHHX, SIKi BUKOPUCTOBYIOTHCS B
porpami.

3amycTUTH HAa BUKOHAHHS MPOTPaMy y PeXXHMIi HaJaroKeHHS.
[ToauBuTHCS 3HAYCHHS 3MIHHKX 3a JIOIOMOTo0 BikoHIs Watch.
Bukonatu nekinbka psnkiB Koy 0€3 3axo/1y BcepeIuHy (pyHKITI.
Buxonatu paiok Koy, SIKUi MICTUTh MaTeMaTHUHy (YHKIIIIO, 13 3aX0JJ0M
B cepeMHy (DYHKIII].

[ToBepHyTHch i3 Mmartematuunoi ¢GyHKIii B ¢QyHkiiro main() Ta
HepeKOHATHCS 3a JONMOMOror BikoHIs WatCh 1o meski 3MiHHI 3MIHWIN
CBO€ 3HAYCHHS.

BukoHnatu mnporpamMum A0 KIHISL Ta TPOJEMOHCTPYBATH peE3yJbTaT
oOuurcIieHHs 3a/1a4l 3T1IHO BapiaHTy (Tabm. 2).

Taomumg 2
BapianTu 3aB1ann

BapianT [3aBgaHHs

1. OGUYUCTUTH TOBXHUHY KOJIa, TJIONTY KpyTa 1 00'eM Kyl OJTHOTO 1 TOTO K
3a/1aHOTO paaiycy I.

2. O0UHUCTUTH IEPUMETP PSIMOKYTHOT'O TPUKYTHHKA 32 JIOBKUHAMHU JIBOX
fioro karetiB a Ta b.

3. 3a koopauHaTtamMu Tpbox BepmuH ((X1, Y1), (X2, Y2) Ta (X3, Y3))
TPUKYTHUKA 3HAUTH MO0 ILJIOMLY.

4. OOYMCITUTH TUIONIY KIiJbIl, NIMPUHA KOTPOTro JAopiBHIOE H, 4
BITHOIIICHHS pajiiyca OUIBIIOr0 Koja J0 pajiyCy MEHIIOro KoJja
nopiBHIOE D.

5. OOYHUCITUTH TUIONTY MPSIMOKYTHOTO TPUKYTHHKA 3a JOBXKHHAMHU HOTO

KaTeTa a i TMmoTeHYy3H C.
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6. 3mimanu V1 mitpiB Boau 3 temneparyporo tl rpagycis Lenbcis 3 V2
miTpamMu Boau 3 Temrmepatyporo t2 rpanyciB llenbcis. O6uuciautu
TeMIIepaTypy CyMII IO YTBOPUIIACS.

/. YV kyOiuHuH, HallOBHEHHUH J0 KpaiB akBapiyM 31 CTOPOHOIO @ METpIB
OIyCTHJIU KyJIIO JaiameTpoM b cM. OOYuCINTH, CKIJIBKH BIICOTKIB Bij
MIOYaTKOBOTO 00'€eMy BOJM BUJUIETHCS 3 aKBapiyma.

8. OOuYMCIUTH MEepUMETp piBHOOEAPEHOT Tpamemnii 3 ocHoBaMH a 1 b 1
BHCOTOIO .

0. OOYHUCTUTH TUIONLY PIBHOCTOPOHHBOTO TPUKYTHHUKA 31 CTOPOHOIO a.

10. YV kyOi 31 CTOPOHOIO @ BHCBEp UMM OTBip Aiamerpom b. Ha ckimbku
BiJICOTKIB 3MEHIITUIAcs Maca Kyoa?

11. OOYHCITUTH TIONTY MPSIMOKYTHOTO TPUKYTHHKA 3a JOBXHUHAMH JIBOX
fioro karetiB a Ta b.

12. OOumcIuTH TUIONLY piBHOOEApeHoi Tparelii 3 ocHoBamMu a Ta b i
BHCOTOIO .

13. OOGYUCIUTH TUIONIYy KOJIa, OMHCAHOTO HABKOJIO PIBHOCTOPOHHBLOTO
TPUKYTHHKA 31 CTOPOHOIO d.

14, 3a koopauHaTaMH Tphox BepmmH ((X1, Y1), (X2, Y2) Ta (X3, Y3))
TPUKYTHUKA 3HAWUTH KOTO TIEPUMETD.

15. OOYMCITUTH JOBXKUHY KOJIA, BIMCAHOTO B PIBHOCTOPOHHIN TPUKYTHHUK
31 CTOPOHOIO 4.

16. € PpIBHOCTOPOHHIM TPUKYTHUK 31 CTOPOHOIO @. 3HAWTH, sIKe
CIIBBIIHOIIEHHS MIX IUIOIIEI0 ONUCAHOTO HABKOJIO HHOT'O 1 BHUCAHOTO
B HBHOTO KiJI.

17. O6UuCTITH IEpUMETP MPAMOKYTHOTO TPUKYTHHKA 3a TOBXKWUHAMH HOTO
KaTeTa a 1 riInoTeHy3H C.

18. € piBHOCTOPOHHIM TPUKYTHHK 31 CTOPOHOIO @. 3HAWTH CITiBBITHOIIICHHS
MeprUMeTpa OMMCAHOTO HABKOJIO HBOTO 1 BIIMCAHOTO B HHOTO KiI.

19. OOGUYUCIUTH JOBKHUHY KOJa, OIMHMCAHOTO0 HABKOJIO PiBHOCTOPOHHBOTO
TPUKYTHHUKA 31 CTOPOHOIO d.

20. OOYMCIUTH TUIONIY MIBKUIBI, INMHPUHA SKOro jopiBHIOE H, a
BITHOIIICHHS pajiiyca OIbIIOi KoJjia JO pajiyCcy MEHIIOK OKPYXHOCTI
nopiBHIOE D.

21. OO0YHMCITUTH TUIONTY KOJa, BIIMCAHOTO B PIBHOCTOPOHHIN TPUKYTHUK 31

CTOPOHOIO d.

KontposnbHi nutanas
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PO3ralTy)KyHThCS, 13 BUKOPUCTaHHAM oreparopis if ta switch.

SIki OCHOBH1 KOMIIOHEHTH 3a3BUYail BKJIIOUA€E B c€0€ CyyacHEe Cepe/IOBUILEC

po3poOku?

SIki 3aco0u BiuTaro/KeHHs B cepemoBuini po3podku Visual Studio Bam

BioMmi1?

SIKi [1OJaTKOBI MOKJIMBOCTI J1a€

HaJIaroKeHHs ?

SIki crangapTHi MateMaTtuuHi GyHkiii MoBu C++ Bam BioMi?

JTabopaTtopHa poboTa Ne2

IIporpama, 1o po3ramyKy€eTbest

Meta. HaOyTu mnpakTHYHMX HAaBUYOK B PO3poOIi

Temn nas MONEPEAHLOI0 OIIPAlIOBAHHSA:

JOKaJIbHI Ta I7100aj1bH1 3MIHHI;

oriepatopu: apupMeTudHi, TOPIBHSHHS, JIOT1YH1, TOOITORI;

MMOpAI0OK BUKOHAHHA onepaTopiB;

CKJ'Ia,IIGHi OIICPATOPH IIPHUCBOIOBAHHA,

yMOBHHUI orepatop if;
orepatop BuOOpy switch.

3araJjbHi BiIOMOCTI.

nporpam,

3allyCK MpOrpaMd B PEXKUMI

110

AJTOPUTM HA3UBAETHCS TAKUM, IO PO3TATY>KYETHCS, SKIIO BIH MICTHTh

KIUJIbKA T1JI0K, SIK1 BIIPI3HAIOTHCS OJHA BiJl OJTHOT BUKOHYBaHUMHM aisiMu. [lepexin

00YHCITIOBAILHOTO TIPOIlECY Ha Ty a00 1HIIY TIIKY aJTOPUTMY BHU3HAYAETHCS

pE3yNbTaTOM OOYMCIICHHS BHPa3y-yMOBH, fKa MOXKE MaTH y CBOEMY CKJIaIl

apudMeTHYHI, JIOT14HI1 OIepallii Ta orepailii BiJIHOCHH.

Onepaunii BiTHOIIEeHHA:
> — OljblIE;

>= — Ouibie abo piBHO;
< — MEHIIE;

<= — meHmie abo piBHO;
== — pIBHO;

I= — He piBHO.

Jloriuni oneparii:
&& — noriuna I;
|| — moriuna ABO.
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OmnepaTropu KepyBaHHsI pOOOTOI0 MpOrpamMu Ha3WBAIOTh KEPYIOUHMHU

KOHCTPYKIISIMU ITporpamu. J{o HUX BIAHOCATH:
® CKJIaJIeH1 OllepaTopHu;
® ormnepaTopu BUOODY;
® OrepaTopH LHUKIIB;
® OIepaTopu NMEPEXomy.

Omneparop Bupa3y. bynb-skuil Bupas, 10 3aKIHUYETbCA KpamKowo 3
KOMOIO, PO3IJIAIA€ThCS SIK ONEPAaTOp, BUKOHAHHS SIKOTO IMOJISTae B OOYUCIICHHI
poro Bupazy. OxkpemMuil BUNaj 0K — MOpOXKHIN onepaTop, AKUH MO3HAYAETHCS SIK
«»,

Hpuxiaanu:

I++; a+=2;
X=a+b;

Ckananeni omeparopu. [lo ckiajeHUX oOIepaTtopiB BiAHOCITH BIACHO
CKJajieH1 ornepaTopu 1 6y0ku. B 000X Bunaakax 1e mociaiioBHICTh ONEPATOPIB,
yKaageHa y (irypHi AyXKKU. BJIOK BIIpI3HIETHCS BiJl CKIAICHOTO OIepaTopa
HAsSIBHICTIO BU3HAYCHB y TUTI Ojoka. Hampuxnan:

{

n++; // ye ckradenuti onepamop

summa-+=n,;
}
{
int n=0;
n++; //ue 610k
summa-+=n,

}

OnepaTopu BUOOPY — 11€ YMOBHHIA ONIEPATOP 1 IEPEMHKAY.
YMOBHUY 0omIepaTop Ma€ MOBHY Ta CKOpOYeHY (hopmu.
if ( 6upaz-ymosa ) onepamop, //ckopoueHa ghopma
Sk BUpa3-yMOBa MOXXYTh BHKOPHUCTOBYBATHCS apU(PMETUYHHI BHpa3,
BIJIHOIIIEHHS Ta JIOT1YHUH BUpa3. Hampukman:
If (X<y&&x<z) min=x; //ckopouena gpopma
if ( eupasz-ymosa ) onepamopl,; //nosna popma
else onepamop?;
Skmio 3HauYeHHS BUpPa3y-yMOBH BIAMIHHI BiJl HYyJS, TO BHKOHYETHCS
onepamop 1, Ipu HYJbOBOMY 3HAYCHHI BUPA3y-YMOBU BUKOHYETHCS onepamop?2.
Ilepemuka4 Bu3HaYa€ MHOKUHHUN BHOIP.

21



switch (supa3)
case koncmanmal : onepamopl ;
case koncmanmaZ2 : onepamop?2 ;

default: onepamopu, //modice Oymu 8i0cymHim
¥
[Ipu BUKOHaHHI oniepaTtopa switch 00UHCIIIOEThCS BUPA3, 3aMMCAHUN MICTSA
switch, BiH Mae Oytu wninuM uwncioM. OTpuUMaHe 3HAUYCHHS TOCIIIOBHO
MOPIBHIOETHCS 3 KOHCTAHTaMHU, SIK1 3amucaHi ciiijioM 3a case. [lpu mepiiomy xe
30iry BHKOHYIOTHCSI OMEpPATOpPH, MO3HAUCHI JAHOK MITKOIO. SIKIIO BUKOHaHI
OIepaToOpy HE MICTITh OlepaTopa Mepexoiy, TO Jalli BUKOHYIOThCS ONepaTopu
BCIX HACTYNHHUX BapiaHTIB, MOKU HE 3 SIBUThCS OIEpaTop mepexoay abo He
3aKIHYMTBCS TIepeMuKad. SIKIIO0 3HAYCHHS BUpa3y, 3alucaHoro micist Switch, ue
30ir10cs 3 JKOJHOI KOHCTaHTOI0, TO BUKOHYIOTBHCSI ONEpaTopH, Kl iAyTh 3a
mitkoto default. Mitka default mosxe OyTH BificyTHBOIO.
OmnepaTopu nepexoay BUKOHYIOTh O€3yMOBHY Tepeiauy KepyBaHHS.
break — omeparop nepepuBaHHs ornepaTopa.
Hampuxnan,
switch (supa3s)

case koncmanmal : onepamopl ; break;
case koncmanma?Z : onepamop?2 ; break;

default: onepamopu; //modice Oymu 8i0CymHim
¥
VY pasi, Ko OTpHMaHEe 3HAYCHHS 30Irjocs 3 OJHIEI0 13 KOHCTaHT, SKi
3amucaHi CJiJIOM 3a Case, BUKOHYIOThCS OTIEPAaTOPH, TIO3HAYEHI IaHOIO MITKOIO, 1
oreparop break, skuit mepepuBae Case; KepyBaHHs IEPEIAETHCS HACTYITHOMY 3a
case omeparopy.
Tepnapua onepanisi. B C € ymoBHa omeparisi «? :», sika Ha3WBAETHCS
TEpHAPHOIO onepaiiero ( TOOTo TpuMicHa (Mae Tpu onepanan), eauna B C).
dopma 3anmcy TepHapHOi onepaiiii B C
"ymosa" ? "eupasz 1" : "eupaz 2";
Sxmo ymoBa [iiicHa, TO BHKOHYE€ThCS BUpa3 1, iHakme (ymoBa
HEIMpaBWIbHA) BUKOHYETHCS BUpa3 2.

Hanpuxknan:
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a>b?max=a:max =b; //akwo a > b, mo sukonyemuvcsa max= a,

// iHakuie 6uUKoHyemuvcss max = b

U e o o ~

Inousioyanvni 3a60anns.

3HalTH MiHIMaJIbHE 3HAYEHHSI Cepe]l 3aJIaHuX TPhOX 3MIHHUX.

JIJis 3alaHuX PEUOBHMHHMX 4YHCeN @, D, C BU3BHAYMTH KOPEHI KBaJpPaTHOTO

piBHsIHHS 8- X2 + b+ X + ¢ = 0, sx1110 BOHM €.

[Tpu 3amanoMy X 0OUMCIUTH 3HAYEHHS Y BIIMOBIAHO 10 (hopMyu:
y={x2-1, x>0 5x2-x+3, x<0

3a 3agaHuM pajiycoM I ta komaua0to (I, S abo V) kopucTyBaya OOYUCIUTH:

JIOBXKUHY OKPYKHOCTI, SKIO KoMaHza — |;

TUTOIITY KOJIa, SIKIIO KOMaHAa — S;

00’eM Ky, K0 KOMaH1a — V.

Busnaunt, y CKUIbKHM pa3iB 3HAYEHHs IPp0OOBOT YaCTUHU YKciia OUTbIIE 3a

niny. OpranizyBatu nepeBipky autenns Ha 0. Hanpuknan, x=123,656 ->

y=656/123=5,3333

Jano Tpu uncia K, m, n. 3MIiHUTH 3HAYEHHS 3MIHHUX TaKHMM YHHOM, 11100

BUKOHYBaJlaCh yMoBa K < m <n.

Buznauntu, un € cepea mudp 3a4aHOr0 TPU3HAUHOTO YHCIA OJHAKOBI

udpu.

Busnauntu mnosuiiro mudpu 3 MIHIMAJIBHUM 3HAYEHHSIM Y TPhOX-

3HauHOMY uMcii. Hymepamis nmounmnaetscst 3 1. Hampuknan, x=413 ->

y=nio3urlis [2]=1.

CryneHTHr Ha icuTi OTpUMYIOTH OIliHKH B cucteMi €KTC (imitepu A, B, C,

D, F). 3a 3agaHo10 OLIHKOIO BHU3HAYMTH il €KBIBAJIEHT Yy HaIllOHAIBHIN

dbopwmi (1udpoBiii).

10.BusHaunTH, 9¥ iCHyE€ TPUKYTHHK 3 3aJJaHUMH KyTamu a, b, C.

11.3naiiTh MakKCUMaJIbHE 3HAUCHHSI CEPe/I 3aJJaHuX TPhOX 3MIHHHUX.

12.BusHaunTtH, 4 icHye poMm0 3 3ajaHUMU KyTamu a, b, ¢, d.

13.Bu3HaunTH, YU iCHY€ YOTHPUKYTHHK 3 3aJaHMMH KyTaMmH 4, b, C, d.

14.]1ano paziyc chepu I Ta 3HaueHHS K. BUKOPUCTOBYIOYHM KOHCTPYKIIIFO

switch-case oGuncuTH 3HAYCHHS Y 3TIHO 3 YMOBaMHU:

a) k=1 y -> BU3HAYUTH IEPUMETP TIOIIEPEUHOTO TIepePi3y;
0) K=2 y -> BU3HAYUTH ILIONLY MOTIEPEYHOTO MIEPEPi3y;

B) k=3 y -> Bu3HauuTH 00’eM chepu;

r) iHakue ->y = -1.
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15.Bu3HaunTH, y CKUIBKH pa3iB BEIWYMHA LILJIOT YACTUHHU YHUCia OulblIe 3a
npoboBy. OpranizyBatu nepeBipky auieHHs Ha 0. Hanpuknazn, x=123,656
->y =656/123 = 0,1875

16.BusHaunt mo3uuil0 UM(pU 3 MAKCUMAJIbHUM 3HAYEHHSIM Y TpPbOX-
3HayHOMY uMcii. Hymepauis nmoumHaetsest 3 1. Hampuknan, x=453 ->
y=no3uilis [5]=2.

17.Bu3HauuTH, 44 iCHY€ TPUKYTHUK 3 3aJJaHUMH CTOpOHamH &, b, C.

18.BusHauunTH, 9u icHye poMm0 3 3alaHUMHU KyTamH @, b, ¢, d.

19.BusHauntu CTONITTA 3a 3alaHUM pokoM. Hampukia,

x =2010 ->y =21; x =2201->y =23

Jlooamkogi ymosu 6UuKOHAHHA 3A80AHHA:

® TEKCT IPOrpaMH MOBUHEH MATU KOMEHTAap1 10 KONY;
Konmponwvni numanns

1. Sk npairoe ymoBHU# onepatop if?

N

SIKuii BUpa3 Ha3MBAEThLC CKIIAZeHUM JIoTiyHrM? HaBemiTh mpuKIau.

3. Slkuii omepaTop Ha3MBAIOTH OIEPATOPOM MHOKHHHOTO BuOOpy? HaBemiTh
HPUKJTIAI.

Sk nparttoe omepaTop Switch?

Sk npamroe TepHapHuil oneparop? HapeaiTs mpukia.

Koy yMOBHHMIA OTIepaTop HA3UBAETHCS BKIIAJICHUM?

Hasgimio B onepaTopi switch BukopucroByetbes onepatop break?

Yu MOKyTh OyTH BKJIaJICHUMH orieparopu SWitch?

© oo N s

Yu MorKHA 3aMicTh oriepaTopa If BAKOPHCTOBYBAaTH TepHAPHUIL oriepaTop i

HaBIIAKH, — 3aMiCTh TEPHAPHOTO — omeparop if?

NlabopaTopHa poboTa No3.
HukiivHi CTPyKTYpH

Tema. [IporpamyBanHs aNTOPUTMIB UKITTYHOT CTPYKTYPH.
JIOKyMEHTYBaHHS KOAY.
Mera. [Ipun0aTy npakTHYHI HABUYKH 3 PO3POOJICHHS ITUKIIIYHHUX TPOTPaM,
BUKOpHcTaHHs orepatopis for, while, do-while.
Temu /151 monepeaHLOr0 ONMPANIOBAHHS:
e omeparop Sizeof;
e oneparopu ukiy for, while, do-while;
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e omneparopu nepexoay break, continue.
3araabHi BizomocTi

Hukniyauii aJropuTM — 1€ aIrOpuT™, SIKUA MICTUTH Takl (pparMeHTH
(MOCHIAOBHICTE OMEpPaTopiB), sIKI 0araTopa3oBO BUKOHYIOTHCS MpPHU PIZHHUX
3HAUEHHSAX MPOMDKHUX JOaHux. [pyma niif, 10 MOBTOPIOIOTHCA B LMK,
Ha3MBAa€ThCcsl Horo TuIOM. OJHOKpaTHE BUKOHAHHS LMKy HA3UBAEThCS HOTO
KPOKOM.

OCHOBOIO TakuX AJTOPUTMIB € ONEPATOPHU LUKIY. YHUCIO MOBTOPEHb LIUX
orepaTtopiB Moxe OyTH 3a7aHe B SIBHIM Gopmi (LMK 13 BIIOMHUM 3a3/aJIeTib
YKCJIOM MOBTOpPEHb) a00 B HEsABHIM ¢Gopmi (LMKI 13 HEBIIOMUM 3a3[ajerijib
YKCJIOM MTOBTOPEHb ).

Onepatopu uukiiB. Po3pi3HSIOTH:

® iTepalliiiHi [UKJIH;
® apu(pMETUYHI LIUKIH.
B itepamiifHuX MUKIIax yMOBa BUKOHAHHS [IUKITY BiJoMa.

1. [uxn 3 mepeaymMoBOIO:

while (supasz-ymosa)

{

onepamop,

¥

Sk <Bupa3-yMoBa> HaMuacTille BHUKOPHCTOBYETHCS BIJHOLIEHHS a0o0
JOT1YHMMA BHpas. Skiio pesyibTar Bupasy BiaMinHUE Big 0 (true), Tijgo mukiny

BUKOHYETBCS; AKIIO BUpa3-ymoBa ctane false — muki 3akindyerbes.

Hanpuxnan,
int a=0, sum = 0;
while (al= 10)
{
s+=a++;
¥
2. uki i3 miciastyMOBOIO:
do
{
onepamop,
¥

while (supaz-ymosa);
Tio MKy BUKOHYETHCS, TIOKA BUpa3-yMoOBa JicHUM (true).

Hanpuxknan,
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int a=0, sum = 0;

do
{
S+=a++;
¥
while (a <= 10);

3. Huxn 3 mapameTpom:
for (eupaz_1; supaz-ymosa, supaz 3)
{
onepamop,
¥

Bupa3z 1 Ta BHpa3 3 MOXYTh CKJIaJaTucs 3 JCKIJIBKOX BHUPA3iB,
po3noniieHnx Komamu. Bwupa3 1 3amae mo4yaTKOBI yMOBH JUIS  IHKITY
(imimamizauis). Bupa3- ymoBa BU3Ha4Ya€ yMOBY BUKOHAHHS LUKIY: SKIIO BOHA
BinMiHHA BiJ 0, MK BUKOHYETHCS, a MOTIM OOUYUCITIOETHCS 3HAUCHHS BUpa3y 3.
Bupa3 3 3angae 3MiHy nmapameTpa MKy abo IHIIUX 3MIHHUX (Kopekiis). [ukn
TPHBAE JIOTH, IIOKK BUPa3-yMOBa HE cTaHe JopiBHIOBATH ().

for (inta=0, sum =0; a<=10; a++) s+=a;

Bbyne-sikuii Bupa3 Moxke OyTH BiJICYTHIM, aje MOAUISIOUN iX « ; » MOBUHHI
3aJIMIIATUCS 3aBXK/IH.

Hampuxnan:

intsum = 0; inta = 0;
for (; a<=10; a++) s+=a;

Onepatopu nepexoay. BukoHyroTs 0€3yMOBHY mepenady KepyBaHHS:
break — oneparop, 1110 nepepuBae Bukonanus oneparopis While, do-while, for ta
switch. YmpasiHHS epeaeThCsi HACTYITHOMY OIIepaToOpy 3a nepepBaHuM. SIKIIo
break mepepuBae BHKOHAHHS BKJIQJICHOTO IHKITY, TO YIPABIiHHS NEPEIAEThCS
LUKy, SKAA OXOIUIIE IepEepBaHU. BHKOPUCTOBYETHCS, SKIIO YMOBY
MIPOJIOBKEHHS 1Tepatliil Tpebda NepeBipsITH B CEPEINHI IIUKITY;

continue — mepexia A0 HacTymHoi itepamii mukiay While, do-while for.

VY nuknax while, do-while HactymHa iTeparlis MOYMHAETHCS 3 OOUMCICHHS
YMOBHOTO BHpasy, y 1ukii for — 3 oOuncieHHs Bupasy s 3MiHU NapaMerpa
IIUKITy, & TIOTIM - YMOBHOTO BHpPa3y.

TekcT mporpamMu HeoOXiJHO CympoBOKyBaTH (OXygen KOMEHTapsMHU.

OcHoBHe 3aBIaHHHA

PeanizyBatu mnporpamy BIANOBIAHO 10 I1HAWBIIYaJdbHOTO 3aBJaHHS 32
noromororo Tpbox tumiB nukii: for, while-do, do-while (otpumarn Tpu
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OJIHAaKOBHX PE3YyJIbTATH).
InguBinyasnbHi 3aB1aHHS.

1. Busnauutu 3Hauenns 10*n! (10 * paxropian uucna n).

2. Jlnsg 3amaHoro UUIOrO 4YHWCia BU3HAYWTA TOABIMHMKN  (akTopiai.
Hampuknan, 6!! =2 *4* 6 ->48, 711 =1*3*5* 7 -> 105.

3. B 3amaHoMy 1iioMy YHMCI BU3HAUUTHU KUIBKICTH PO3PSAIB Ta CyMy HOTO
mudp. Hanpuxknan, yucio 123456 mae 6 po3psais, cyma ioro mudp — 21.

4. BuszHayuTH HaNOIBIINKA CIIIBHUN IUTBHUK IS IBOX 3aJJaHUX YHCE.

5. BuszHauuTH 3BOPOTHE YHCIO IS 3aJaHOrO IIijioro uwucia. KibKicTh
PO3PSITIB BiJl caMOro MovaTKy He BU3HAaUeHO. Hampukiiaa, 3BOpOTHE YHCITO
st 12334 —> 43321.

6. BuzHauuTH, 4u € 3aaHe 1€ YUCIIO MPOCTUM.

7. Jlnsg 3amaHOro mMapHOrO 4YHCiIa BU3HAYUTH TOABIMHUI  (dakTopiai.
Hanpukman, 6!! =2 * 4% 6 —> 48.

8. BusHauuTH, M € 11ij1¢ 6 3HAYHE YKCIIO «IIACITMBUMY KBUTKOM («IIaCIIMBUI
KBHTOK» — KBHTOK, B SIKOMY CyMa TMEpIIOi TOJOBHHU YHUCET HOMEpa
JOpIBHIOE cyMi Jipyroi nojoBuHu. Hanpukmnan, 102300 —> 1+0+2=3+0+0.

9. Bu3HAYMTH KIIBKICTh IIACIMBUX KBUTKIB, HOMEPH SIKUX CKJIAal0ThCs 3 4
udp.

10.BusHauntn cymy uucen, sKi KpaTHI 3 Ta 5 OJHOYACHO, 13 3aJaHOTO
niara3ony. Jliama3oH 3aJa€eThcs JBOMa 3MIHHMMH (ITOYaTOK JIiala3oHy,
KIHEI[b Jiana30Hy BKJIIOYHO).

11.BusHauuTH KUTBKICTh IUQP Y 3aJaHOMY IIJIOMY YHUCII.

12,V 3amanomy niama3oHl IUJIMX YHCEJ BU3HAYUTH OCTAHHE YHCJIO, IO
TUIUTBCS Ha 7 6€3 3aJIUIIKY.

13.BusHaunTH KUTBKICTh MapHUX (2, 4, 6, 8....) yucen y 3aJjaHOMYy Jiana3oHi.

14.06uncnuTy 3arainbHy cymy Bkiaagy depe3 N pokiB 13  3a7aHOIO
MOYaTKOBOIO CYMOIO BKJIAJIy Ta 3aJ]aHOI0 MPOIEHTHOIO CTaBKOIO.

15.3naiitn 10OYTOK BCiX YHCEIN 13 3aJIaHOTO Jliana3oHy, 10 € MapHUMHU Ta
TIAThCS Ha 3 0e3 3aJIUIIKY.

16.3HaiiTi HaOIMKYE MPOCTE YUCIIO, IO OLIBIINE 3aaHOTO.

17./In1 3amaHOTO HEMApHOrO 4YHCIa BH3HAYWTH TOJBIHHMN dakTopia.
Hampukmanm, 711 =1*3*5* 7 —> 105.

18.3naiiTi HalOIMHKYE MMPOCTE YUCIIO, IO MEHIIIE 32 3a/IaHe.

19.3naiiTn HaltO1IbIIE 4 3HAYHE YUCII0, CyMa U] SAKOTO JOPIBHIOE 3aJAaHOMY
YHCITY.

20. SIkor0 MiHIMaJIBHOIO KUTBKICTIO KYITIOp MOXHA HaOpaTH MOTPiOHY cymy S
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32 YMOBH, 1110 B HAaABHOCTI € KyIIOpu HOMiHaioM 1, 2, 5 ta 10 rpH.?

21.Yucno, sike TOPIBHIOE CyMl CBOIX JIUIBHUKIB, HA3MBAETHCS JAOCKOHAIUM

yucinoMm. Hanpuknan, 6 = 14+2+3. BusHauuTu, M € 3agaHe YHCIIO
JOCKOHAJIVM.
JlonaTkoBi yYMOBH BUKOHAHHS 3aBJAHHA:

3BIT Ma€ OYyTH BHUKOHAaHMHM 3riTHO 3 BUMOraMM 10 O(OPMIICHHS

1a00paTOpHUX POOIT.

9.

KoHTpoJIbHI NUTAHHS.

Sk 3anmcyeThes 1 K mpaiiroe oneparop for?

VY yomy BinmMiHHICTB omniepaTopa While Bix omeparopa do while?

Sk mporpaMyloTbCs IUKIIYHI aJrOPUTMHU 3 SBHO 3aJaHOI0 KUIBKICTIO
NOBTOPEHb LUKILY?

Sk mporpaMyloThbCsl UMKIIYHI QIrOPUTMH 13 3a3[ajeriib HEBIJOMHUM
YHCJIOM MOBTOPEHB LUKITY?

Hanumrite onepaTop UKy, SKAH HE BUKOHYETHCSI )KOTHOTO pasy.
Hanumnite oneparop LUKy, SKUH BUKOHYETHCS HEOOMEXKEHY KUIbKICTb
pas.

3aMiHiTh (parMeHT mporpamMu 3 omeparopoMm fOr piBHO3HAYHUM
¢bparmenToM mporpamu 3 ornepatopom While.

3aMiHiTh (parMeHT mporpamMu 3 omeparopoMm fOr piBHO3HAYHUM
¢dparmenToM mporpamu 3 orneparopom do while.

SIk MO’KHa mepepBaTh BUKOHAHHS ollepaTopa ukiia?

10.5Ike mpu3naueHHs omepaTtopis break i continue?

JTabopaTtopHa poboTa Ned

OaHoBUMIpHI MacHBH

Tema. OgHoBuMIpHiI MacuBH. Psku Tumy char[].
Meta. I[lpunbaté mpakTU4YHI HABUYKH 3 PO3POOJICHHS TIporpaMm 3

BHKOPHUCTAHHAM CTaTHUYHHUX MAacCHBIB.

Temmn 1151 MonepeIHbBOr0 ONPANIOBAHHA:
OJIHOBUMIPHI MaCHUBHU;

1HIIIiaTi3a1[isl MacHUBY;
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® DSIIKH.
e 3arayibHi BIJOMOCTI

MacuBH — BaXJIMBA piv y IporpaMyBaHHi; IIe CTPYKTypa JaHUX, MOJaHa Y
BUTJISIZII TPYNU KOMIPOK OJHOTO THUMY, O0’€IHAHUX OJHUM iMeHeM. MacuBu
BUKOPUCTOBYIOTbCA MJi1 OOpOOKM BEJIMKOI KIUIBKOCTI OJHOTHUIHUX JaHUX.
OxpemMa KOMipKa JaHUX MacHUBY HA3WBA€ETHCS €JIeMEHTOM. EneMeHTaMu MacHuBy
MOXXYTb OyTH JJaH1 OyJIb-SKOTO THUITY.

MacuBu MOXYTbh MaTu OJWH a00 OUIbIIE OJAHOTO BUMIpPIB. 3aJIEKHO BiJl
KUTBKOCTI BHUMIPIB MacuMBU MOJUISIOTBCS HAa OJHOBUMIPHI, JBOBUMIpPHI,
TPUBUMIpPHI 1 TaK Aai 10 N-BUMIPHOTO MacHUBY.

MacuB — 11e CXOBHILE JaHUX, KOHTeHep. OOpoOst0ThCS HOTO €IEMEHTH
KOKHUH Okpemo. KOXXHUH eleMEeHT MacuBy IiIeHTU(DIKYETbCS HOMEPOM.
KowmrminisTop cam HyMepye eleMeHTH MacuBy; Hymepaiis B C MOYMHAETHCH 3
HyJs. JJIS qocTymy JI0 €JIEMEHTY MacHBY BHKOPHUCTOBYIOTHCS iM’sS 3MIHHOI-
MacHBY Ta MOTO 1HJIEKC.

MacuBH BiTHOCATB 0 PYHIaMEHTAJILHUX THITIB IAHHX, 11¢ CTPYKTYPOBaHi
(cxknmaneni) Tunu. € aBa CrOocoOu poOOTH 3 MACHBAMU:

1. BuAUIEHHS maM’ STl IiJ 3a34aJIeT1ab BIJJOME YHCIIO €JIEMEHTIB;
2. BUAUICHHS MaM STl B X011 pOOOTH MpOrpamMu il KUTbKICTh €JIEMEHTIB, 1110
3anaetbes. et cocib BuMarae pyqyHoro KepyBaHHS MaM’ SITTIO.

byBaroTh 3amaui, KOJu 3a3jajerigb BijJloMa KUIBKICTh EJIEMEHTIB, IO
OynyTh 30epiraTucsi B MacHBi, 1 I KUIBKICTh €JIEMEHTIB HE 3MIHIOETHCS 32 BECh
gac poOoTu mporpamMu. KuIBKICTh €JIEMEHTIB TaKMM MacHBaM 3aJ1a€ThCs
0e3MmocepeIHb0 Yy BHUXIJTHOMY KOJ1 MPOTpaMH. 3MIHUTH KUIBKICTh €JIEMEHTIB
MAacHMBY y XOJli poOOTH MpOrpaMH HEMOXKIHWBO. Taki MacHBH Ha3HBAIOThCS
CTaTHYHO-CTBOPIOBAHUMHU MacHUBaMH, a00 CTATUYHUMHU.

OaHoBUMipHHIA MACHB — MAaCHB 3 OJIHAM ITapaMETPOM, 110 XapaKTepU3ye
KUTBKICTh €JIEMEHTIB y HhOMY. DaKTUYHO OJHOBUMIPHUI MAacuB — 1€ MAcCuB, y
SKOMY MO OYTH TUIBKH OJWH PSAJOK, 1 N KUIbKICTh cToBMIiB. CTOBMII B
OJIHOBUMIPHOMY MAaCHBI — II€ €JIeMEeHTH MacuBy. [Ipukian orojomeHHs MacuBy:

int a[16];

Homepu enementiB OymayTh MaTu 3Ha4eHHsS B iHTepBaii Bim 0 mo 15
BKJIFOYHO. 3aBXIH Bipa3y MIiCIsl IMEHI MacCUBY WIYyTh KBAJAPATHI TYXKKH, y STKUX
3aJ1a€THCS PO3MIpP OJTHOBUMIPHOTO MACHBY, ITMM MacHB 1 BIIPI3HAETHCS BiJ yCiX
THITUX 3MIHHUX.

MacuBu nipH OroJIOLIEHH]I MOKYTh OyTH MPOIHIIIaN130BaH1, HAMPUKIIA],

int a[16] = { 5,-12,-12,9,10,0,-9,-12,-1,23,65,64,11,43,39,-15};
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[Hiiamizamnis OAHOBUMIPHOTO MAaCHUBY BUKOHYETHCA y (PITYpHUX TykKKax
MicNisi 3HaKa TMPUCBOIOBAHHS; KOXXHUM €JIEMEHT MAacUBY BIJJIUISETHCS Bij
MONEPETHHOTO KOMOIO.

int a[]={5,-12,-12,9,10,0,-9,-12,-1,23,65,64,11,43,39,-15};

// 1H1I1ami3a11ig MacuBy 0€3 BU3HAUEHHS HOTO po3MIpy.

VY upomMy BUINAJKy KOMIUIATOP caM BHU3HAYHUTh PO3MIP OJHOBUMIPHOTO
MacuBy. Po3mip MacuBy MOKHA HE BKa3yBaTH TUIBKU IIPH HOTO 1HILIaMI3aLli, TpH
3BUYAaflHOMY OTOJIOIIEHHI MAacuBY OOOB’SI3KOBO MOTPIOHO BKa3yBaTH pPO3MIp
MacHBY.

MacuBH BUKOPUCTOBYIOTh TaKOX AJi1 pOOOTH 3 TEKCTOBUMHM JTAHUMHU.

V¥ moBi nporpamyBanss C [u1st poOOTH 3 TEKCTOM ICHY€ /1B TUIIU PSI/IKIB:

® MacuB CUMBOJIB;
® criemiaabHUI Kitac String.

MacuB cUMBOJTIB 3aKiHUY€ThCS HYJIbOBUM cUMBOJIOM (‘\0’). Y cuMBoIIbHU
MacuB MO’KHa BBECTH BiJIpa3y BECh PsII0K, BAKOPUCTOBYIOUH OIEPATOP BBOY.

CuMBOJIbHA KOHCTaHTa — 1€ OJJMH CUMBOJI, YKJIaJICHHUI B anocTpodu.

PsinxoBa KOHCTaHTa — 1€ TIOCJIIOBHICTh CUMBOJIIB, YKJIaJ€Ha y MOJBIHI
JIATIKH.

InguBigyasbHi 3aB1aHHS.

1. T'enepamiss Hik-HefiMy (NICK name): B 3aJaHOMYy pSAKY 3aMiHHTH BCI
cumBosH a/A Ha @, 0/O Ha 0, i/l Ha 1, s/S Ha §.

2. BiacopryBaTu MACHUBI[IJINX YHCEI 3a 3pOCTaHHIM METOJIOM
«OyIBOaIIKNIY.

3. BingcopryBatu MAaCHUBIIJINX YHCEII 3a 3MEHIIIEHHAM METOIOM
«OyIBOaITKIY.

4, 3aMIHATH BCl YKCJIa B MAaCHUBI IIJIMX YHUCEJ HA 3HAYEHHS MAaKCUMAaJbHOI'O
€JICMEHTY MacCHBY.

5. 3aMiHATH BCl 4MCJIa B MacuBI IUIMX YHCEJ HA 3HAYEHHS MIHIMAJIBHOTO
€JIEMEHTY ITbOTO MACHBY.

6. 3HaiiTH BIAHOIIEHHS MAaKCUMAJILHOTO €JIEMEHTY MAaCUBY J10 MiHIMaJIbHOTO.
Bpaxysaru, mo ginuta Ha 0 HE MOKHA.

7. 3HaWTH cepellHE 3HAUCHHS SJIEMCHTIB MACHBY ITUIMX YHCEII.

8. Y MacuBi MiIMX YKCEN BU3HAYUTH CYMY JTBO3HAYHUX YHCEIL.

9. V MmacuBl MIIMX YWUCEI BU3HAYUTH KIIBKICTH €JIEMEHTIB, 1[0 OLIBIIIE
NOMNEPEAHBOTO EJIEMEHTY Ta OUIbIlI€ HACTYITHOTO.

10.V MacuBl HUIMX YHCE]I BHU3HAYUTH KIJIBKICTH €JIE€MEHTIB, IO MEHIIE

MONEPEAHHOTO €JIEMEHTY, aje OUIbIlle HACTYIHOTO.
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11.V macuBl mUIMX 4YWCEJI BH3HAYMTH KIJIBKICTH €JIEMEHTIB, IO MCHIIIE
MONEPETHBOT0 EJIEMEHTY Ta MEHIIIE HACTYITHOTO.

12.BincopTyBaTu MacuB CUMBOJIIB 32 a0ETKOIO.

13.3amoBHUTH MacUB LIUIUX YUCEN 33JIaHOTO po3Mipy uuciiamu DiboHayyl.

14. Bu3HAYUTH KUTBKICTh «IIACIUBUX» KBUTKIB 3 4-pO3pSAHUMU YKUCIIaMHU (10
9999) Ta 3anucatu iX y Macus.

15.IlomiHATH MiICISIMU TIepIly Ta JpYry ITIOJOBUHHU 3aJaHOTO pAJKa.
Hampuxnan, «IBaHoB» ==> «HOBIBaY.

16.3amoBHUTH MACHB 13 33]1aHO1 KIJIBKOCTI €JIEMEHTIB MPOCTUMH YUCIAMU, II10
HE TIOBTOPIOIOTHCSI.

17.3naiiT nepunii e1IeMeHT y MacHBi, cyma Hu@p AKoro Haio11bI1a B MaCHBI.

18.BusHaunTH KUTBKICTh TOJIOCHUX OYKB Y 3aJJaHOMY CJIOB1 / pEUYEHHI.

19.Bu3HauuTH KUIBKICTh MPUTOJIOCHUX OYKB y 3aJJaHOMY CJIOB1 / peYeHHI.

20.TlepetBoputn uucio B psanok. Hanpuknan, 123 — «Cto aBagusars Tpu»,
4321 — «Yotupu TUCSIYI TPUCTA ABAAIATH OJUH).

21.Y 3agaHOMy TEKCTI 3HAWTHU KUIBKICTb PO3MOBIIHUX, MUTAIBHUX Ta
OKJIMYHUX PEUCHb.

22.Y 3agaHOMY TEKCTI 3HAWTH KUJIBKICTH CJIIB 3a YMOBH, IIIO MDK CJIOBaMU
MOke OyTH Oyb-sIKa KIJIbKICTh MPOMYCKIB.

23.Y 3a1aHOMY TEKCTI 3HAWTH CJIOBO 3 HAMOUIBIIIO KIJTBKICTIO OYKB.
JloaaTKkoBi yMOBY BUKOHAHHS 3aB/JIAHHS:

e (OO00B’sI3K0BO BUKOPHUCTOBYBATH aHoTarlii @author u @date;

® 3BIT Mae OyTM BHWKOHAaHWM 3TIHO 3 BHUMOTaMH JO OQOPMICHHS
1a60paTOpPHUX POOIT.

KoHTpoJIbHI NUTAHHS.

1. SIx psiaku mpencTaBIsIOThCS B MOBI TiporpamyBanHs C++?

2. Slke mnpu3HauYeHHS I1HJEKCIB TIPH OTOJIOIICHHI MAacuBYy PSJAKIB, IO
3aBEpIyIOTHCS HYJIHOBUM OaititoM (C—psiaok)?

3. Illo Take «MipHICTh MacUBY»?

4. Big 4oro 3ajmexuTh 00’€M IaMm’sTi, IO HEOOXiMHWN i 30epiraHHs
€JICMEHTIB MacUBY?

5. Sk MOXHa 3BEpHYTHCS A0 €JIEMEHTY MacuBy?

6. Sk oronomyrOTHCS MacuBH?

7. Slki onepaiiii MOXXyTb OyTH 3aCTOCOBaH1 A0 MOKAXYHUKIB?
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JTabopaTtopHa poboTa Ne5
DyHKuii

Tema. Oynkuii. BapiatusHi ¢yHKIII.

Meta. Tlpunbatv npakTUYHI HABUYKU IOJ0 PO3POOJIEHHS Mporpam 3
BUKOPUCTaHHSAM (DYHKITIH.

3araabHi BiAOMOCTI.

DyHKILif — 116 CAHTAaKCUYHO BUAUICHUN IMEHOBAHUM TPOTPaMHUM MOYJIb,
10 BUKOHYE TIEBHY Ait0 abo rpymy aiid. Koxxna QyHkiis mMae cBiid iHTepdeic 1
peamizallito (BU3HAUCHHS).

InTepdeiic pynkuii — 3aronoBok (yHKIIl, y SKOMY BKa3y€eThCS Ha3Ba
(GyHKIIT, COIUCOK 1i mapamMeTpiB 1 TUI 3HAYEHHS, 1110 TOBEPTAETHCA.

Ipororun ¢pynkuii — e orosomeHHs GyHKIIi, ajge He 1 BUBHAYEHHS.

Buznauenns (onmc, peanizanisi) QyHKUII — 1€ OPOrpaMHUN KO, KU
pearizye po3poOieHui Jis TaHOi (PYHKITIT alroOpuT™.

He moxHa Bu3Hauatu Oyab-saKy (GyHKIIO B TUll iHIIOT QyHKIIT. Y MoBi C
€ 1Ba TUMH (PYHKITIH:

® SKi HE OBEPTAIOTh 3HAYCHb;
® 1110 MOBEPTAIOTh 3HAYCHHSI.

@yHK1ii, 10 HE MOBEPTAIOTh 3HAUEHHS I10 3aBEPILIECHHIO pOOOTH, MAIOTh
TaKe BU3HAYECHHS:

void iM’st pyHKIiT (mapameTpu GyHKIi) // 3aroIoBOK GyHKINT

{
// Tinno pyHKIil
}
Hampuxnan:
void printArr(*int, int);

Sxuro motpi6HO GYHKINT MepegaBaTh SKICh JIaHi, TO YCEPEIUHI KPYTIIHX
Jy>KOK OTOJIONIYIOTHCS MapaMeTp (DYyHKIII1, sIKi BIIUISIOTHCS OJJMH BiJ OJHOTO
KOMaMH.

@OyHKII1, 0 MOBEPTAIOTh 3HAYEHHS [0 3aBEPIICHHIO CBOEI POOOTH,
BU3HAYAIOTh y TaKUH CIOCIO:

THUI JaHUX, 110 MOBEPTATHCA iM’s QyHKIT (MmapaMeTpu GyHKILIT)

{

// Tino GpyHKIil
return 3HadeHHs, M0 NOBEPTAETHCS,
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Hanpuxian:
int max (int, int);
float inputMassa();

return — omeparop, KUl 3aKiHUye BUKOHaHHS (QyHKUii. BiH moBeprae
BUKOHAaHHS y Ty OQYHKUIIO, 3 sKOI OyB BHUKIWK; YNPaBIIHHS NEPeNaeThCcs
HaCcTYIIHOMY OIIEpPATOpPy 3a ONeparopoM BUKIUKY. DopMar oneparopa Takui;

return [<Bupasz>|;

[Ipu BukoHaHHI return OOYUCIIOETHCS 3HAYEHHS BHUpa3y, SKIIO BiH €,
NPUBOANTHCA 1O THUIY, SKHA OTOJOMICHWH y (YHKIII, 1 MOBEPTAETHCI Y Ty
¢yHKIII0, 3 AK0i OyB BUKIMK. Y pa3l, KOJM BUpa3 BIACYTHIH, 3HAYEHHS, IO
NOBEePTAETHCS (PYHKIIIEIO, HE BUBHAUECHO.

V¥ C icHy€ MOKJIUBICT TOMICTUTH OTOJIOIIEHHS (YHKIINA B OKpeMHUid ¢ aii;
ToN1 Takui (ailn 13 QyHKUisIMU HEOOXITHO Oy/Je MIAKIIOYaTH, K y BUIAAKY 3
HIKTIOYEHHSM CTaHIAPTHHUX 3arojOoBHUX (aimiB. € nBa criocodu po3MilleHHs
byHKIi:

e crBOpeHHs (aiimy Tumy *.c, y SKOMY OTOJONIYIOTHCS Ta BHU3HAYAIOTHCS
byHKIIIT;

e crTBOpeHHs dainiB Tumy *.c (s BU3HAYeHHS) 1 *.h (ms orosomeHHs
byHKIIi).

[lepeBaxHUM CTHIIEM MPOTPaMyBaHHS BBAXKAETHCS IPYTU CIIOCIO.

DyHKIIIT 103BOJISIIOTH 3pOOUTH IIPOrpamMy MOAYJIBHO, TOOTO PO3AUIMTH il
Ha KUIbKa (DYHKIIIH, SKi B CyKYITHOCTI BUKOHYIOTH IOCTaBlieHe 3aBnaHHs. Ille
ONIMH BENWYE3HUH IUI0C (YHKIIA y TOMy, IO iX MOXHa OaratopasoBo
BUKOPUCTOBYBATH.

OyHKIST BUKOHYETHCS B MOMEHT 1i BUKIMKY. Ilicis orojomieHHs 10
GbyHKIIT MOXKHA 3BepTaTHCS y Tporpami mo iMeHi. SIKmo GyHKIis HE ToBepTae
’KOJTHOTO pe3yJIbTaTy, TOOTO OroJiolieHa sk VOid, il BHKJIMK HE MOXe OyTh
BUKOPUCTAaHUN SK OMepaH] OUIbII CKJIAJHOTO BUpa3y (HAmpUKiIaa, 3HAYEHHS
Takoi (yHKII{ HE MOXXHA MPUBIACHUTH Oynb-aKid 3MiHHIN). Bukmuk ¢yHKii
MO’KHA BUKOPHCTOBYBATH K CKJIaJIOBY YaCTUHY OLIbII CKJIQAHOIO BUPA3Y, SKILIO
BOHA MOBEPTAE€ Pe3yybTar.

[TpoToTun BKa3ylOTh Y TUX BUMAIKAX, KOTU (YHKIIISI OMMUCYETHCS Mi3HIIIE
CBOTO BHUKOpHUCTaHHs. Hampukmaa, MoxxHa oroiocuTH (yHKIO 10 main,
BHMKJIMKATH 11 3 Main, aje onucaTy TUIBKH Iiciiss main.

®opmanbHi it pakTnuni napamerpu. PopmainbHi MapaMeTpH iICHYIOTh y
MPOTOTHUII 1 TUTI BU3HAUYCHHS PyHKII1. BOHU 3a7al0ThCs IESIKUMH YHIKQIbHUMU

IMeHamHu 1 ycepeanHi GyHKIIIT JOCTYIIHI SIK JTIOKaJbH1 3MIHHI.
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@dakTU4HI napaMeTpH ICHYIOTh B OCHOBHIH mporpami. BoHn BkazyroTbcs
IpU BUKIUKY (YHKLIT Ha Micul (GopManbHUX. Y MOMEHT BUKIUKY (QYHKIIT
3HAYEHHS (PAKTUYHUX MMapaMeTpiB MPUBIACHIOIOTHCS (POPMATILHUM.

YeproBictb BHKJIMKY Ta pekypcis. OnHa QyHKUIS BUKIUKAETHCS
BCEepeNIUHI 1HIIOI. 30Kpema, yCepeauHi CBOro Tina (YHKIlS MOXKE BUKIUKATH
caMmy ceOe. Take sBuUIIE HA3UBAETHCS PEKYPCI€I0, a Taka QYHKIIIS — PEKYPCUBHOIO.

Cnoco0u nepenayvi napameTpiB y pyHKUIIIO.

1) Ilepenava mapameTpiB 3a 3HaueHHsM. [Ipu BUKIUKY (QYHKIIi 3HAYCHHS
(aKTUYHOTO MapameTpa KOIIIOETHCS B JIOKAJIbHY 3MiHHY, TOCTYIHY SIK
dopManbHUil mapameTp ycepeanHi QyHKIII.

[Tepenaua nmapameTpiB 3a 3HAUCHHSIM Ma€ Takli O0OMEKEHHS:

® 3 Tina PyHKIIT HE MOXKHA 3BEPHYTHUCS 0 OYyIb-KOro 00’ €KTa, KO BiH HE
€ TJI00aTbHUM a00 SKIIO HOro 1M’s MEPEKPUTE OJJHOUMEHHOIO JIOKATBbHOIO
3MIHHOIO;

® 1pu nepenayi 00’€KTIB BUKOHYETHCS iX KOIIIOBAaHHA, SIK HACHIJIOK, Y
BUIIAJIKY BEJIMKUX 00’ €KTIB BUTPAUAETHCS OaraTo ram’ sti.

2) Ilepenava mapaMeTpiB MO MOCHIAHHIO. Y IMX BHMIaAKaX Yy (YHKIIIO
nepeaacThCcs agpeca o0’ekTa i, BIAMOBIIHO, poboTa ycepeauHi (QpyHKIIii
BiJIOYBa€THCS HE 3 KOMIEO, a 3 OPUTIHATIOM 00’ €KTa.

[I{o6 mapameTp nepeaaBaBcs MO MOCUIIAHHIO, IOCUTD Y MPOTOTHII (PyHKITIT
MOCTaBUTH 3HAK & MICIS TUITY IMapaMeTpa.

Hanpuxmnan, € yHkiis:

void funcl(int val, int& ref)
{
val++;
ref++;
}
B inmii ¢pyHkmii € Take:
inta =10, b =10;
funcl(a,b);

/I 'a = 10, 3navenns Oyjae 30inbIIeHO, ane ycepenuHi QyHKIii, sk
JIOKaJIbHE
/['b =11, Oyne 30ibIlIeHe 3HAYCHHS 30BHINTHLOT 3MIHHOT D
[Tpu boMy, HaBiTH SAKIIO iMeHA POPMATHLHOTO 1 (PAKTUIHOTO MapaMETPiB
OyayTh OJIHAKOBI, )KOJHO1 IMTPOOJIEMU HE BUHUKHE.
BapiatuBni ¢gyHkuii — e ¢pyHkiii 31 3MIHHOIO KUTBKICTIO apryMEHTIB. Y
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OrOJIOIEHH] Ta BU3HAYEHHI TaKOi ()YHKIIII 3MIHHE YHCIIO apryMEHTIB 3a/1a€ThCs
TpbOMa Kparkamu, 000B’sI3KOBO HAMPUKIHI[I CIUCKY (POPMaIbHUX apaMETPIB.

[Ipu upomy, st KOpPEKTHOI poOOTH (YHKIII PEKOMEHIY€EThCs, 100
NEepIINi mapaMeTp 3aJaBaB KUIBKICTh (PaKTUUHO NEPElaHuX apryMEeHTIB Ta/abo
ix Tvnu (Hanpukiaa, sk y ¢yskiii printf() ).

Jnst peamizamii QyHKIIH 31 3MIHHOIO KUIBKICTIO apryMEHTIB Yy MOBI
nporpamyBaHHs C MOTPiIOHO MIAKIFOUUTH 3aroyioBHui ¢aitn stdarg.h., mus C++
— cstdarg.

OcHoBHe 3aB1aHHA.

CtBopuTtH (QYHKLIIO $SKa BUKOHYE OOYHUCIEHHS Yy BIAMOBIAHOCTI [0
1HAUBIyanbHOrO 3aBnanHs. [IporeMoHcTpyBaT poOOTY (DYHKINT HA JEKUTBKOX
Ha0opax BXITHUX JAaHUX (2..5).

InauBinyaabHi 3aB1aHHs.

1. Buznauutu axropiai 3alaHOTO YHCIIA.

2. IlimpaxyBatu cyMy ymucen y 3aJaHOMY Jiana3oni. Hanpukmnan, npu BXiTHUX

nanux 50 Ta 52 moBuHHO OyTH 50+51+52 = 153. O6pobuTH cuTtyaiiito,

KOJIM HWKHS TPAHMIIS OUIbIIE, HIXK BEPXHS.

3. IligpaxyBatn mOOYTOK 4YMCeNl y 3aJaHOMy fiana3oHi. Hampuknan, mpwu
BxigHuX gaHux 50 Ta 52 moBuHHO OyTH 50*51*52 = 132600. O6pobutH
CUTYAIli10, KOJIM HIKHS TPaHMIS OiIbIIIe, HIXK BEPXHS.

[TigBecTn 4mCiIO Ny CTYIIHB M.
BusnauuTt cymy po3psiiB 3a1aHOTO YKCIIA.

BI/ISHa‘-II/ITI/I, 4HU € 3aaHC YHUCJIO IIPOCTHUM.

N o o bk

3HAaTH 3HAYEHHS MaKCHMAaJbHOTO YHWCJa 3 3a/IaHUX, BHKOPUCTOBYIOUHU

G yHKIIIIO 3 BapiaTUBHOIO KUIBKICTIO apTyYMEHTIB.

8. 3HaliTH 3HaueHHS MIHIMAJIBHOTO YHWCIA 3 3aJaHUX, BUKOPHUCTOBYIOYHU
GyHKITIIO 3 BapiaTUBHOIO KUIBKICTIO apTYMEHTIB.

9. BuzHauuTH, YM € 33JaHE YUCIIO JOCKOHAIUM (TaKUM, IO JOPIBHIOE CyMi
cBOiX ainpHUKIB). Hampukian, 6 = 1+2+3 — mockoHaie 4ucio.

10.BusnauntH, CKUTHKM pa3iB 3yCTpIYAEThCS 3alaHa nudpa B 3amaHOMY
gyuci. Hanpuxman, B uucmi 1234231 nudpa 3 3yctpivaetses 2 pasu, mudpa
4 — 1 pa3, mudpa 5 — 0 paziB. OOGpoOUTH CHUTYaITit0, KOJH BBEICHUI CUMBOJI
He € mudporo (He 3HaXoUTheA B fianasodi 0...9).

11.Buznauyntu 06’eM mpuOYTKY TpH BKJIAJI 331aHOi CyMH T'poliel X y OaHK
il BCTAHOBJICHHUI MPOTICHT PIYHUX Y 32 N POKIB.

12.OTpumaTH 3aroJIOBHUHN €KBIBAJICHT MEPEIAHOTO CUMBOIY, SKIIIO CUMBOJ —

puca mitepu. Hanpukinan, ‘a’ -> ‘A’°, ‘X° -> ‘X,
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13.OT1pumaTu psIAKOBUM €KBIBAJICHT NEPEJAHOTO CUMBOJY, SIKIIO LIEd CUMBOJI
— 3aronioBHa OykBa. Hanpuxnan, ‘A’ -> ‘a’, ‘x’ -> ‘X’.

14.OtpumaTt 4YuCIO, WO € J3€PKATBHUM BiIOOPAKEHHAM 33JaHOTO.
Hanpuknaa, npu BxinHomy uucii 1234 mae nosepuyTucs 4321, a ans
gyucna 12305-> 50321.

15. Buznauutu, 10 SIKOTO CTOJIITTS HAJICKUTH 3aJJaHUM PIK.

16.3HaiiTi 3HaYEHHS N-TO €JIEMEHTY apu(PMETUUHOI IPOrpecii, MpU 3aJaHUX
3HAUEHHSAX HAYaJIbHOT'O 3HAYEHHA Ta 1Iary mporpecii.

17.3naiiTi 3HaYEHHS N-TO €JIEeMEHTY F€OMETPUUYHOI IMpOrpecii, Npu 3aJaHuX
3HAUEHHSAX HAYaJIbHOTO 3HAYEHHSA Ta 1Iary mporpecii.

18.Busnauntu noABidHMMA (pakTOpian 3aJaHOTO YHCIIA.

19.Busnaunty, 4u € 3aJjaHe YUCIIO 10BeplieHuM. (JloBepiiene uncio Take, 1o

JIOPIBHIOE CYMi CBOIX JIUIbHUKIB).

KoHTpoJIbHI MUTAHHS.

1. Yomy mpu mepenayi mapameTpa 3a 3HAUYCHHSIM yCl 3MIHM NapameTpa y
¢dbyHKIII1 HE BiIOUBAIOTHCS HA 3HAYCHHI1 apTyMEHTY?

2. CkinbpKHu omepaTopiB return mosxke 0yTu B Tt GyHKIIIT?
o Take «mpoToTUM PYHKII1», sIKe HOTO MPU3HAYECHHS?

e

Sk BU3HAYUTHU CIUCOK MapameTpiB (yHKINT 3MiHHOT AoBXUHU? HaBemiTh
NPUKIIA].

Sk onmcaTh QYHKIIIO, sIKa HE Ma€ 3HAYEHb, [0 MMOBEPTAIOTHCS?

Sk onucarw, 1mo (GyHKINS HE Ma€ apryMeHTIB?

HageniTe npuknan GyHKIII, sska HE Ma€ apryMEHTIB Ta HIYOTO HE TTOBEPTAE.
Axi GyHKIIIT HA3UBAIOTHCS BapiaTHBHUMM ?

© 0N o

Sk onvcaru QyHKIIIO, KA Ma€e MapaMeTpH 3a 3aMOBUYBaHHIM ?

10.CkinpKu mapamMeTpiB 32 3aMOBUYBAHHAM MOXKE MaTH QYHKITisS?

JTabopaTtopHa poboTa Neb

BararoBumipHi MmacuBHu

Tema. ®ynkmii. Pobora 3 6araroBuMipHuMu MacuBamu. BukopuctaHHS
¢dyHKIiH crangapTHOi Oi0mioTekn. @ynkuis rand().

Meta. Ilpunbat npakTU4HI HABUYKHA MIOJ0 PO3POOJICHHS TpoTrpam 3
BUKOPUCTaHHSIM (YHKIIA KOpUCTyBada, (QyHKIIII TeHepallii mceBI0BHUITaIKOBUX
4uce, a TAaKOX Nepeaadl MacuBY SIK apryMeHTy (DYHKIIIi.

Temu /151 monepeHLOr0 ONMPANIOBAHHS:
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e (yHkuli, iIHTepPeic GyHKIIi;
® [epesaya napaMmeTpis;
® 0JIHO- Ta JBOBUMIPHI MaCHUBH.
3arajibHi BiioMocCTi

Moga nporpamyBanHsi C 703BOJIsi€ CTBOPIOBAaTH OaraTOBUMIpPHI MAacCHUBH.

HaiinpocrimmMm BU10M 6araToBUMIpHOTO MacUBY € IBOBUMIPHUI MACHB.

JIBOBUMipHHUII MacMB — II¢ MacuB OJHOBHMIPDHHX MAaCHBIB, IO
JEKIapy€eThCS TaK:

THI iM’s1_MacHuBY[po3Mip Apyroro Bumipy|[po3mip nepmoro Bumipyl;

B mepmmx KBagpaTHHX JyKKaX BKa3yeTbCsA KUIBKICTh  PSIKIB
JBOBUMIPHOTO MacHUBY, Y APYIHMX — KUIbKICTb.

Hanpuknan, 11t orosiomeHdsi TBOBUMIPHOTO MacuBy Iinux uucen 3 10
psaakiB o 20 eJIeMeHTIB y KO)KHOMY PSIKY TpeOa 3ammcaTH Take:

int d[10][20];

Jns goctymy mo enemMeHty macuBy O 3 iHaekcamu 3, 5 HEoOXiaHO
BUKOpHCTOBYBaTH Takuii 3amuc: d[3][5]

[Ipy oroJjomeHHI JBOBUMIPHOTO MacHUBY MOXKHAa BHKOHYBAaTH HOro
iHimiam3aniro. Hanpukan,

int a[5][3] = { {4, 7, 8}, {9, 66, -1}, {5, -5, 0},

{3,-3,30}, {1, 1,1} };

[Ticms 3Haka TPUBIACHEHHS CTaBIATHCA 3arajibHi (ITypHI JTYXKKH,
BCEpE/IMHI SIKMX CTaBUTHCS CTIIBKM Tap (DIrypHUX AYKOK, CKUIBKH Mae OyTu
PAIKIB y JTBOBUMIPHOMY MAaCHBI, IPHUOMY 111 JY>KKH PO3IUISIOTHCS KOMaMH. Y
KOXHIA Tmapi (QIrypHUX Jy>KOK 3alHCYIOTBCSI 4Yepe3 KOMY eJIEMEHTH
JBOBUMIPHOTO MacuBYy. Y BCiX (QIrypHUX AyXKKaxX KUIBKICTh €JIEMEHTIB Ma€
30iraTucs.

[lepeTBOpEeHHST OAHOBHMIPHOTO MACHBY Yy JBOBHMIpDHHMH Tiependadae
HactynHe. Hampukian, 3a1aHo 0 JHOBUMIPHUIN MacuB:

[123567890]
Heo0xinHo mepeTBOpUTH MOTO y TAKUN MACHUB:
123
567
890

YacTo Ha eTami HaJaro/KEHHS MPOrpaM y MAacHBH 3alHUCYIOTh BHIIAIKOBI
yucia. Bunagkosi yucia B C MOokyTh OyTH reHepoBaHi ¢yHkiieo rand() i3
cTaHpapTHoi 6i0moTexn <cstdlib>. dynkuis reHepye yrcia B gianazoni Big 0 10
RAND_MAX (koHcTaHTa, sika Bu3Ha4eHa B OiomioTeri <cstdlib>).
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Jlist oTprMaHHs pi3HOT MOCIIJOBHOCTI BUIIAJKOBUX YHCEN IMIPU KOXKHOMY
HACTYITHOMY 3aITyCKy MporpaMu Tpeda BUKOpHCTOBYBaTH (yHKIiro srand( ).

srand( time(0) ); // aBTOMaTHYHA paHIOMi3aLlist

OcHOBHE 3aBJJaHHA:

e po3podutu (GyHKIIO, sIKa HA BXOJAl NpUHAMAae OJHOBUMIPHUN MAacHB.
OpHoBumipHuii MacuB po3mipom M*N eneMeHTIB NEpeTBOPUTU Y
IBOBUMIpHUM MacuB, mo mae M psakiB 1 N croBnuiB. OTpumanwuii
JIBOBUMIpDHUM  MacuB OOpOOMUTH BIANOBIIHO JO 1HAUBITYaJIbHOTO
3aBaaHHs. Jlanmi JBOBUMIPDHUN MacuB TMEPETBOPUTH B OJIHOBUMIPHUH 1
NOBEPHYTH 3 (PYHKIIIT IK pe3ynbTaT il poboTH;

® OJHOBUMIPDHUN MacHB 3allOBHUTH  IICEBJOBUIAJAKOBUMH  YHCIAMH
(bynkris rand ()) y aianasoni Big 5 * K no 10 * K, ne K — HoMmep BapiaHTa.
JlonaTkoBe 3aBIaHHS:

e BukoHatn OCHOBHE 3aB/IaHHS;

® JI0/IaTKOBO PO3pOOUTH (PYHKIIIIO, sIKa BHKOHYE OOpOOKY TepeaaHoro
OJIHOBUMIPHOTO MacuBy po3mipom M*N enemeHTiB, mojaroyu HOTO «Ha
TBOTY» ABOBUMIpHUM (HocTyn a0 [i][j] enementy macuBy) BiAmoBigHO 10
BapiaHTa.

InguBigyasbHi 3aB1aHHS.

1. Hano noBumipuuit MmacuB 3 N*N minmx gucen. TpancnonyBaTu ioro.

2. HNano nBoBuMipHuit macuB 3 N*N mimux uyucen. [ToMHOXUTH KOXEH
€JIeMEHT psAIKa MaTpulll Ha 3HAYEHHS EJEMEHTY TOJIOBHOI JiaroHaii
BIJIMOB1THOTO psijika. [ToBepHYTH KUIBKICTh PAAKIB MATPHILL.

3. Jlano noBuMipHuii MacuB 3 N*N peuoBuHHHX ducen. [IoMHOKUTH KOKEH
€JIEMEHT pSAJIKa MaTpHIll Ha 3HAYCHHS e€JIeMEHTy OI14HOi JiaroHaii
BIJIMOB1THOTO psiyika. [ToBepHYTH KUIBKICTh PSAAKIB MATPHILL.

4. Jlano nBoBuMipHuii macuB 3 N*N pedoBunHux umcen. IlomHOXUTH
KOKEH €JeMEHT psJKa MaTpHIll Ha CepeJHE 3HAYCHHS EJIEMEHTIB
BIAMOBIHOTO psinka. [loBepHYTH CyMy cepeqHiX 3HAUCHb PSKIB MATPHIII.

5. Jlano nBoBumipHuit macuB 3 N*N mimmx gucen. [loMHOXHTH KoOXEeH
€JIEMEHT CTOBIIIISI MAaTPHUIll HA CEPETHE 3HAUYCHHS CJIEMEHTIB BiIIOBITHOTO
ctoBmud. [loBepHYTH pe3ynbTaT MHOXKEHHS CEpeAHIX 3HAUYE€Hb CTOBIILIB
MaTpPHIII.

6. Jlano nBoBumipHui MacuB 3 N*N mimmx dywucen. YNOpsSIKyBaTH 3a

3pOCTaHHAM CIICMCHTH KOXKHOI'O psAAKa OKPEMO.

7. Jlano npBoBuMmipHuUM MacuB 3 N*M minux umcen. BukoHatu n3epkaibHe

38



BIJOOpaXEHHSI MAaTpHIll MO TOpPU3OHTaIl (HEOOOB’SI3KOBO KBaJpaTHOI

MaTpHulii).
Harmpuxnan,

1 2 3

5 6 7 =>
8 9 0

8 9 0

5 6

1 2 3

8. Jlano nBoBuMipHuii MacuB 3 N*N mumx uwcen. [lominatu eneMeHTH
TOJIOBHOI 1 014HOT JiaroHaneu micuamu. Hampukian,

1 2 3

5 6 7 =>
8 9 0

3 2 1

5 6

0 9 8

9. Jlano nBoBumipHuit MacuB 3 N*N 1minux uwucen. Jlogatu 10 KOXKHOTO
€JIEMEHTY psAJKa MaTpHIll €JEMEHT BIAMOBIIHOTO pAAKa, IO Mae
MaKCUMaJIbHE 3HAUCHHS.

10.lano nBoBumipHHit MacuB 3 N*N minux uwucen. Jlomatk 10 KOXKHOTO
€JIEMEHTY CTOBIIIS MATPHINl €JIEMEHT BIJIMOBIHOTO CTOBIIISA, IO Mae
MaKCUMaJIbHE 3HAUCHHS.

11.lano nBoBumipHMii MacuB 3 N*N 1iaux uucen. [ToMHOXHUTH MaTpPHITIO
camy Ha cebe (BIOAMOBIAHO MO TIPaBWJI MHOXKEHHS MAaTpHUIb —
BUKOPUCTOBYBATH KBaJpaTHI MaTPHIII).

12.lano nBoBuMipHUi MacuB 3 N*M pedoBuHHUX uyucen. Koxxuuii eneMeHT
psAIKa MaTPHIll TOMHOXUTH Ha BUITAJIKOBE YUCIIO (YUCIA-MHOXKHUKH JIIS
PI3HHX PSIIKIB MAaOTh OyTH PI3HUMH).

13.lano nBoBumipHuid MacuB 3 N*M minux uucen. [loBepHytn 3 dyHKII

Cepe/lHE 3HAYEHHS MIHIMAJbHHUX €JIEMEHTIB KOXKHOTO 3 PSIKIB MaTpPHIII.
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Harmpuxnan,

1 2 3
5 6 7 =>average (1,5,0) =>(0+1+5)/3=2,0
8 9 0

14.lano nBoBuMipHuil MacuB 3 N*M uinux yucen. [loBepHyTtu 3 QyHKIIi
Cepe/IHE 3HAUCHHSI MAaKCUMAaJIbHUX €JIEMEHTIB KOXHOTO 3 PSAJIKIB MaTpULI.

Harmpuxnan,

1 2 3

5 6 7 => average (3,7,9) =>( 3+7+9)/ 3=6,3
8 9 0

15.lano nBoBuMipHuii MacuB 3 N*N pedoBuHHUX uucesn. BuznHauutu, Ha
CKUIBKM CyMa €JIEMEHTIB, [0 3HAXOATHCS HIDKYE TOJIOBHOI JlaroHal,
Oinblie (MEHIIEe) CyMU €JIEMEHTIB TOJIOBHOI JliIarOHaJII.

16.lano aBoBumipamii macuB 3 N*N minux uwucen. [lomapHo mnomiHsATH
MICIISIMU €JIEMEHTH T'OJIOBHOI Ta ITO0IYHOT JlaroHaJIEN.

17.lano noBumipHuii macuB 3 N*N 1inux yucen. BukoHatu mukiiiuHe
3pyIIEHHS €JIEMEHTIB PSAIKIB MACUBY B HANPSIMKY 3J1iBa HAIIpaBo (OCTaHHIM
€JIEMEHT PsJIKa TTOBUHEH MEPEMICTUTHCS B 11 TOYATOK).

18./lano aBoBuMipauii mMacuB 3 N*N minux uwcen. [loMmiHsSTH MicHsaMu
MaKCUMAaJIbHUN 1 MIHIMAJIbHUM €JIEMEHTH MaCHBY.

19.lano aoBuMipHuii MacuB 3 N*N minux uywmcen. EneMeHTH ToJIOBHOI
JaiaroHami 3amdcatTd B OJHOMIPDHMM MacuB, OTPUMaHUN MacHB
BITOPSIKYBATH 3a 3pOCTAHHSIM.

20./lano aBoBuMipHmii mMacuB 3 N*N pedoBuHHMX uucen. BuzHauuTh, Ha
CKUIBKM CyMa €JIEMEHTIB, IO 3HAXOJATHhCS BHWIIE TOJOBHOI JiaroHai,
Oinpire (MEHIIE) CyMH €JIEMEHTIB, IO 3HAXOMATHCS HHUXKYE TOJIOBHOL
miaroHai

21.J1ano nBoBuMipHuii MacuB 3 N*N 1iaux yucen. BukoHatw IUKIIIUHE
3pYyIICHHS €JIEMEHTIB PSAKIB MACHUBY B HAIIPSIMKY CIpaBa HaJiBO (MIEPIIHiA
CJIEMEHT PsIJIKa IOBUHCH IMEPEMICTHTHCS B i1 KiHEIIb).

22.J]1ano paBoBUMIpHHMI MacuB 3 N*M 1iaux dYucell. YTIOPSAKYBaTH 3a
3pOCTaHHSM €JIEMEHTH KOYKHOT'O CTOBIIIIS OKPEMO.
JlonaTkoBi yYMOBH BUKOHAHHSI 3aBIaHHS:

® 3BiT Mae OyTH BHWKOHAaHWHM 3TIIHO 3 BHUMOTaMH JO OQOPMICHHS
1a00paTOpPHUX POOIT;

® [porpama Mae OyTH JJOKyYMEHTOBaHa y BUTJIsLII OXYQgen qoKyMeHTaIlil;
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® BXIJ[HI JJaH1 MalOTh OyTH MPOBAT1JOBAHI.

KoHTpoJIbHI NUTAHHS.
1. o Take «BUMIPHICTH MAaCUBY», SIKOIO BOHA MOXX€E OyTH?
2. [lpy pocTymi A0 €JIEeMEHTIB JBOBUMIPHOIO MAacUBY VYKaxXiTbh, SKe
NPU3HAYEHHS MEePIIOro Ta APYTroro 1HAEKCiB?
3. Bix 4doro 3anmexuTh 0o0cCAr mam’sTi, 10 HEOOXITHUM HJisi 30eperKeHHS
MacuBa?
4. Yomy nipu poOOTI 3 MaCUBaMU BUKOPUCTOBYIOThH (yHKLIO rand()?
5. Sk 3abe3nmeynTH reHepaniio 1HIIOT MOCHIIJOBHOCTI YHUCEN MPHU KOXKHOMY
HACTYIMHOMY BUKOHAHHI ITporpamu?
6. JlaiiTe OLIHKY HaCTyITHOMY OTOJIOIIEHHIO MACHUBY:
int mas][2] = {{1.2}, {3,4}, {5.6}, {7.8}};
7. Sk 3BepHyTHCS 710 eleMeHTy MacuBy? HaBeniTh npukia.
8. B skomy mopsaky 30epiratoTeCs y mam’siTi KOMIT'IOT€pa €JIEMEHTH
JIBOBUMIPHOTO MacHuBY?
9. CkigbKH BUMIPIB MOXKE MaTH MAacHUB?
10.Yum XapakTepu3yrThCs JiaroHajabHI €JIEMEHTH
OaraToBumipHUX MacuBiB? CKUIBKH OTEPATOPIB LMHUKIY HEOOX1THO
TUIS 1X 00OpOOKH?

JlaGopaTtopHa pooora Ne7. CTpyKTYpOBaHi THIIH JAHUX

Tema. Pobora 13 CTpyKTYpOBaHHUMH TUTIAMH JTAHUX.

Mema: npupbaTd MPaKTAYHI HABUYKH II0JI0 PO3POOJICHHS MporpaMm i3
3aCTOCYBaHHSM CTPYKTYP.

Temu 011 nonepedHb020 ONPAYIOBAHHSL:
- CTPYKTYpPH, JOCTYT JI0 WIEHIB CTPYKTYPH;
- MOKKYNKU HA CTPYKTYPH;
- MACHBH CTPYKTYP;
- cymini (00’ €THaHHA) Ta TIepepaxyBaHHS.

3acanvni eioomocmi

CTpykTypa — CKIAJIEHUN THUIl AaHUX (CTBOPIOETHCA MPOTPaMICTOM); SIBIISE
co0010 HaOlp 3MIHHUX PI3HMX THMIB, SKI 00 ’€IHAHI 3arajibHOI Ha3BOIO.
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OrosomeHHs CTPYKTYpH TMPU3BOJAUTH JO YTBOPEHHS IIA0JOHY, SKHAU
BUKOPHUCTOBYETHCS 111 CTBOPEHHSI 00’ €KTIB CTPYKTYpPH.

3MiHHI, [0 YTBOPIOIOTh CTPYKTYPY, HA3UBAIOTHCS WICHAMH CTPYKTypu. UneHH
CTPYKTYPH TaKOXX YacTO HAa3MBAIOTHCS €leMEHTaMH abo MOoNsIMU. SIK mpaBuiio,
YJIEHU CTPYKTYPH MOB’s13aHi OJJUH 3 0JHUM. HacTynHuit ¢pparMeHT mporpaMHOTro
KOJly OroJjiourye HiabJoH CTPYKTYpH, L0 BU3HA4dae iM’s Ta aapecy. Kiouose
cJ10BO Struct moBiomiIsie KOMOUISITOPY MPO OTOJIOMIEHHS CTPYKTYPH.

struct addr

{

char name [30]; char
street [40];

s

OromnormieHHss 000B’SI3KOBO  3aBEPIIYETHCS KPANKOK 3 KOMOIO, OCKUIBKH
OTOJIOIICHHS CTPYKTYPH — Iie omepatop. IM’st ctpyktypu (y npukiazgi — addr)
1IeHTU(IKYE CTPYKTYPY JaHUX 1 € CTIeU(PIKaTOpOM THUITY.

J71s1 oroJiomeHHs 3MiHHOT, BIIMOBIIHOL 10 JaHOT CTPYKTYPH, CJI1]T HAITMCATH:

struct addr addr info

CtpykTypa HE MOKE MICTUTH €K3eMIUISIpU caMoi cede, ajie MO)KHA BU3HAYaTH
MOKaXYMKHU Ha CTPYKTYPY.

Jlns mocTymy 0 €JIeMEHTY CTPYKTYpU HEOOXIJHO BKa3aTH ii iM’s, TOCTaBUTHU
Kparnky 1 BKazaTd iM’s moTpiOHOro enemMeHty. [l moctymy 10 eleMEeHTY

CTPYKTYPH uepe3 MOKAKINK Ha 00’ €KT 3aMICTh KParku BUKOPUCTOBYETHCS

OTIepaTOP «CTPLIKAY.

O06’eqnanns (UNION) — 11e CKIIAJCHUIA TU JaHUX; SBJISIE COO0I0 HAOip 3MIHHHX
PI3HHX THIIB, aJie K1 mepeOyBaroTh B OJIHIH 1 TiH ke obmacti mam’sTi. [Tam’ 15
BHJIUIAETBCS TaKoro o0’emy, moO 1i OyJo JOCTaTHhO I 30epiraHHS
HaHO1IBIIIOTO WICHA.

Jlist orostonieHHst 00’ €THaHb BUKOPHCTOBYETHCS KITFOYOBE CJIOBO UNION.

[Mpuxitan mabnony cyminr 3 imeneM tumy Telements:
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union Telements

{

int number; char
symbol; char
*pointer;

}i
[Tpukiiag oroyionieHHs JaHUX TUITY CYyMIIIIL:
union Telements dat, mas[5], *pu;
Jlns pocTymy 10 WiEeHIB 00’€/THaHHS BUKOPHUCTOBYIOTHCS T1 K CHHTAKCHUYHI

KOHCTPYKIII1, 110 1 AJI1 CTPYKTYpPH (Kparka 1 CTpijiKa).

[Ipuknaa nocTymy A0 €IeMEHTIB 00’ € JHAHHS:

dat.number=57;
mas[2].symbol="A";
pu=é&dat;
X=pu->number;

Ocnoene 3a60aHH5L.:

Po3pobutu CTpyKTypy 3 TPHOX €JIEMEHTIB, 3T1AHO 3 1HAWBIAYaJTbHUM
3aBIIaHHSM, TIPU ITLOMY:

- YHCEJIbHI OISl TEHEPYIOThCS 3a Aormomororo dyukiii rand();

- PSAZIKOBI TIOJIS TIOJIaH1 BBOASTHCS 3 KIIaBlaTypH;

- YHUCJIOB1 TIOJISI MalOTh OYTH 3TeHEPOBaHI BUITAJIKOBUM YMHOM B
OpUHHATHOMY JAiana3oHi (Hamp. Pik HapoKeHHs He Moxke Oyt — «12121%»)

- B KIHIII CTPYKTypa BUBOJIUTHCS Ha €KpaH.

Inousioyanvui 3a60anns.

1. 3aBapanus 3 aBromo6inssMu: CTBOpiThH CTpyKTypy Car, sika MiCTUTh
TOJISL JJISl POKY BHUITYCKY, MOJIEJIi aBTOMOO1JIS Ta KOJIBOPY.

2. 3aBaanns 3 npaniBaukamu: CTBopiTh cTpykTypy Employee, ska
MICTUTh TIONA JIsi 3apoOITHOI TUIaTH (YUCIO, SIKE TEHEPYEThCS
BUIIAIKOBUM YHMHOM), MPI3BUILA MpalliBHUKA (PSAIOK) Ta MOro mocaau

(psi10K).

3. 3aBaanna 3 kBaprtupamu: CTBOpiTh CTPYKTYpy Apartment, sika
MICTUTh MOJS JUIsl TUIOUI (YMCIIO, SIKE TEHEPYEThCS BUIAJKOBUM
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YUHOM), HOMEPY KBapTUPH (PAIOK) Ta afpecu (psaIoK).

4, 3aBnannsa 3 mpoaykramu: CTBOpiTh cTpyKTypy Product, ska
MICTUTD MOJIA ISl HIHU (YHUCIIO0, SIKE TEHEPYETHCS BUMAIKOBUM YHHOM ),
Ha3BH NPOAYKTY (PsIA0K) Ta Kateropii (psSaoK).

5. 3aBganns 3 kuuramu: CTBopiTh CTPYKTYpy BOOK, sika MicTuTh most
JUIsl pOKY BUJAHHS (YMCIIO, SIKE TE€HEPYETHCS BUMAJAKOBUM YHHOM),
HA3BU KHUTHU (PSAI0K) Ta IMEH1 aBTOpa (PSAIIOK).

6. 3aBaannsa 3 kopuctyBayamu: CTBOpITH CTpyKTypy USEr, sika
MICTUTH TIOJISL JIJISI BIKY (YHCIIO, SIKE€ TEHEPYETHCSI BUTIAJIKOBUM YHHOM),
IMEH1 KOpHUCTYyBaya (PsJI0K) Ta €IeKTPOHHOI MOMTH (PSIAO0K).

7. 3aBaanHs 3 3amoBJeHHaMu: CTBopiTh cTpykTypy Order, sika
MICTUTh TOJIA JJI1 KIUIBKOCTI OJUHMIL (YUCIIO, SKE€ TeHEPYEThCS
BUIAJIKOBUM YHHOM), Ha3BU TOBapy (psiaoK) Ta iaeHTHdIKAaTOpa
3aMOBJIEHHS (PSAOK).

8. 3aBnanus 3 kiaienramu: Cteopith cTpykTypy Client, ska mictuTh
noJist Juisi HoMepa Tenedony (psAaoK), Mpi3BUIa KiieHTa (psAoK) Ta
aapecH (psioK).

Q. 3aBnanus 3 pecropanom: CTBopiTh cTpykTypy Dish, sika mictuth
noJisi JJIA IIHUA 32 TOpIi0 (YHCIO, SKE TeHEPYEThCS BHUIIAJKOBUM
YUHOM ), Ha3BH CTPaBH (PsIA0K) Ta IHTPEIIEHTIB (PAIOK).

10. 3aBpanus 3 ¢pisbmamu: CTBOpiTh CTPYKTYpPY MOVie, sika MICTUTB
HOJISL JUTSE TPUBAJIOCTI (YMCIIO, SIKE TEHEPYETHCS BUIAIKOBHUM YHHOM),
Ha3BU QUIBMY (PSAI0K) Ta pexkucepa (psIoK).

11. 3aspanns 3 komn'rorepamu: CTBopiTh CTpykTypy Computer, sika
MICTUTHh TIOJISI JUISl KUTBKOCTI TPOIECOPIB (YUCIIO, SKE TeHEPYEThCS
BUIQIKOBUM YWHOM), MOJeNll KOoMIToTepa (psAIoK) Ta oO0csry
OTICPATHBHOI MaM'sITi (PsIIOK).

12. 3aBmanns 3 medaamu: CTBOpiTh CTpYKTYypy Furniture, sxka MicTuTh
noJist Il Matepiany (pAmok), TUMy MeOmiB (psAIoK) Ta BHUPOOHHKA
(psi10K).

13.  3aBnanns 3 ¢ppykramu: CTBOpITH CTPyKTYpy Fruit, sxa mMicTuTh
MOJIsL I KUTBKOCTI BITaMiHIB (YHCIIO, SIK€ T€HEPYEThCS BUIAKOBHM
YUHOM), Ha3BH QPYKTY (PSIOK) Ta KOIBOPY MIKIPKHU (PAIOK).

14.  3aepanHs 3 my3ukantamu: CtBOpiTh CTpyKTypy MUsician, ska
MICTUTB TIOJISL JUIsl IMEH1 My3uKaHTa (PSII0K), IHCTPYMEHTY (PSAIIOK) Ta

KaHpy (PAIOK).

15. 3aBpanns 3 TBapunamu: CTBOpITh CTPpyKTYypy Animal, sika MicTUTB
MOJIST JUIs1 KUTBKOCTI HIT (YMCIIO, SIKE TEHEPYEThCS BUMAIKOBUM YUHOM),
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Ha3BU TBApUHM (PSAJIOK) Ta Cepe/lIOBUILIA OOUTAHHS (PSIOK).

16. 3aBpanns 3 koasopamu: CtBopiTh cTpykTypy Color, sika MicTuTh
MoJIst JJIsi Ha3BH KOJbOPY (PSAZOK), KOy KOJbOpY (PSIIOK) Ta Ha3BU
BUpOOHUKA papOu (psaoK).

17.3aBnanns 3 Hanossmu: CTBOPITH cTpyKTYpy Drink, sixka mictuTh mosst
JUTSL KUTBKOCTI Kalopii (YUCIO, K€ FeHEPY€EThCS BUNIAIKOBUM YHHOM),
HA3BU HAIOIO (PSAZI0K) Ta 00'eMy (PSAIOK).

18. 3aBaaHHA 3 KaHUeJASPpCbKUMH ToBapuctBamu: CTBOPITH
CTpyKTypy Stationery, ska MICTUTh MOJS UIg LiHA (YUCIIO, SIKE
TeHEePYETHCS BUMAIKOBUM YHHOM ), Ha3BU TOBapy (PSAI0K) Ta BUPOOHHKA
(psAIIOK).

19. 3appanus 3 kpainamu: CTtBOpITH CTpyKTYpy Country, sika MiCTUTh
noJisl JUIsl KUTBKOCT1 HaceNeHHs (YUCI0, IKE TeHEePY€EThCs BUIAKOBUM
YUHOM), Ha3BH KpaiHU (PSAI0K) Ta Mol (PSI0K).

20. 3aBaaHHA 3 CIOPTHUBHUMM KoMmaHaamu: CTBODPITH CTPYKTYpY
Team, sika MICTUTh MOJSA ISl KUIBKOCTI TepeMor (Yucio, sKe
TE€HEPYEThCS BUMTAIKOBUM YMHOM), Ha3BM KOMaHIu (Ps/IOK) Ta TpeHepa
(psAIIOK).

Jlooamkosi 6umo2u 6UKOHAHHS 3A60AHHA:

- 3BIT Ma€ OyTH BUKOHAHUMU 3T1IHO 3 BUMOTaMH J10 0pOpMIICHHS JIabOpaTOPHUX

poOIT;

Konmponvni numanns.

2.

1. Sk BUKOHATH JOCTYII 10 OKPEMHUX €JIEMEHTIB CTPYKTypu?
Yu MokHA BMICT OAHIET CTPYKTYPH MPUBJIACHUTH 1HIIIH TOTO X THITY,

BUKOPHUCTOBYIOUHM 3BUYANHUIN ONepaToOp MPUCBOIOBAHHS?

3. Komnu He0OXiTHO BUKOPUCTOBYBATH MOKAKUYUKH HA CTPYKTYpHU?
4. Yu mMoxe OyTH Y4JICHOM CTPYKTYpH 1HIIA CTPYKTypa?

5. YwuMm BIOpi3HIETHCSA 00’ €THAHHS BiJl CTPYKTYpH?

6. 1o mo3Bossie BU3HAUUTH oreparop Sizeof? Uum BiH KopucHMiA?
7. Sk npamroe ¢pynkiis rand() ?
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JTabopaTtopHa poboTa Ne8

IHoxkaxuukn

Tema. OcHoBuU poOOTH 3 TmOKaxuuMkamMu. PobOoTa 3 JUHAMIYHUMU
MacHBaMHU.

Meta: npunbatv NpakTAYHI HABUYKH MO0 PO3POOJICHHS MporpaMm 3
JTUHAMIYHO CTBOPEHUMH JTaHUMHU.
Temmu a5l monepeIHHOr0 ONPANIOBAHHSA:
azpecHa apupMeTHKa;
MOKKYUKH;
MaCHBH;

3BIJIbHEHHS Ta BUAUICHHS I1aMSITI.
3arajibHi BiiomocTi

KoxHa 3MiHHa, sIKa OTOJIONIYETHCS y TPOTrpaMi, Mae aapecy — HOMEp
KOMIpKM TaM’sTi, B SKIi BOHa po3TalloBaHa. Ajpeca € HEBIJI EMHOIO
XapaKTEePUCTUKOIO 3MIHHOI. MOHa OT'OJIOCUTH 1HITY 3MIiHHY, sKa Oyjie 30epiratu
III0 aJpecy 1 sika Ha3UBAETHCS MOKKYMKOM. [loKaKUMKK 3aCTOCOBYIOTHCS MpHU
nepefavi y (QyHKIIO MapaMmeTpiB, sSKi MamTh OyTH 3MiHEHI, mpu PoOOTI 3
MacuBaMH, TpH poOOTI 3 JIUHAMIYHOK TaM’ATTIO Ta B JACKUIBKOX IHIIHUX
BUTIAIKAX.

OronomieHHs MOKaKYUKa Ma€ TAKU CHHTAKCHUC:

<mun> * <idenmupixamop> [= <iniyianizamop>];

[Tokaxynk MOke BKa3yBaTH Ha 3HA4YeHHS 0a30BOTO THUIY, CTPYKTYpH,
00’eqHanHs, QyHKIII, mokax4nka. Hanpukman,

int * pi; // Ilokaxcuuk na int
[cHyIOTH NIB1 Omepallii, iki CTOCYIOThCS POOOTH 3 TTOKAXKIUKAMHU, TOOTO €:
® orepallis OTpUMaHHs aapecu (aapecaiis) &;
® ormepallis OTpUMaHHS 3HAYCHHS 3a aJpecoro (HempsiMa aapecaris ado

po3iMeHyBaHHS) *.

int a, *p;

p = & a; // 3MiHHIU p NPUCBOIOEMBCS A0peca 3MIHHOL a

*n = 0, // 3nauennsn 3a aopecow, wjo 3HAXOOUMbCA Y 3MIHHIU p
(mobmo 3uauenwHs 3MiHHOIL a), 6yoe dopisnioeamu ()
@Oynkmis  malloc() Busnauena y  Giomiotem  Stdlib.h.  Bomna
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BUKOPHUCTOBYETHCS IS 1HILIATI3A1lT TOKAKYMKIB HEOOX1THUM OOCSATOM IMaM ATi.
[TaM’sITh BUILISETHCS 3 CEKTOPA ONEPATUBHOI MaM’sIT1, U0 JOCTYIHUN I Oy b~
AKUX MPOrpam, sIKi BAKOHYIOThCSl Ha JaH1i MalIuHi.

OCKUIbKM PI3HI TUNM JaHUX MalOTh PI3HI BUMOTHM [0 MaM siTi, Tpeda
HAaBYUTHUCS BHU3HAYaTH pO3MIp MaMm’ATi B OaillTax i pI3HOrO TUNY AaHHX.
Hanpuknazn, nam’saTh Ij1s1 MACUBY €JIEMEHTIB THITY INt — 11e OJIMH 00CST maM’sTi,
a SKII0 HEOOXITHO BUJLIUTHU MaM’sITh JJIs MAaCUBY TaKOIO K PO3MIpy, ajie BKe
tuny char — ne Oyne iHmmil o6csar. g BuU3HAueHHA O0OCITYy mam’sTi
npusHavaeTbess GyHKIfis Sizeof(), sika mpuiiMae Bupas i MoBEpTaE HOTro PO3MIp.
Hanpuknan, sizeof(int) moBepHe KinbKicTh OalTIB, HEOOXITHUX IS 30epiraHHs
JAHUX TUITY int.

3BUTLHECHHS IIaM’sITI BUKOHYEThCS 3a gonoMororo ¢ynkiii free().

Jlnist Toro, abu YHMKHYTH BUTOKY MaMm’sITi, HE0OOXiHO, 100 ycsl BUJIIJIEHA
nam’siTh Oysa Bpy4yHY 3BUJIbHEHA.

KoHTponb BUTOKY mamM’sTi 3A1HCHIOETbCA TAKUM YUHOM (TIPAIIO€ TUTBKH B
pexxumi Debug) (https://msdn.microsoft.com/en-us/library/x98tx3cf.aspx ):

e Ha royvaTky ¢aiy 3 pyHKIiero main Tpeba HaMcaTH Take:

#define CRTDBG_MAP_ALLOC #include <crtdbg.h>

#define DEBUG_NEW new(_NORMAL_BLOCK, FILE , LINE ) #define

new DEBUG_NEW

e B KiHIi mporpamu (y ¢yHKIIii main nepen «return 0») Tpeda HamuMcaTH Take:
_CrtDumpMemoryLeaks().

InguBigyanbHi 3aB1aHHS.

1. Jlano macuB 3 N miIux MO3UTUBHUX YKCEI. BU3HAUNTH, K1 YKCIa B MACHBI
€ TOBEPIIICHUMH (TaKUMH, 110 TOPIBHIOIOTH CYMi CBOIX JTIJIHUKIB), BKa3aTH
iXHIO KUTbKICTh. BUKOHATH mMepeBipKy Ha BalliHICTh MAacuBY (BHUBECTH
NOMHJIKY Ta 3yOUHUTH POOOTY [OAaTKa MPU HASIBHOCTI HETaTUBHHUX
qucen).

2. lano nBoBumipHuii MacuB 3 N*N peuoBuHHUX uuncen. MiHimMaabHI
€JIEMEHTH KOKHOTO PsiIKa EPEenrcaTy B OJJHOBUMIPHUN MacHB.

3. Hano macuB 3 N peuoBuHHUX uncen. CTBOPUTH IPyTUid MacuB, KU Oy/e
MaTH y co0l BCI €JIEeMEHTH MOYaTKOBOTO MAacHBY, IO PO3TAIIOBaHI MiXK
NEPIIUM Ta APYTHUM HETaTUBHUMH €JIEMEHTaAMHU.

4. Jlano macuB 3 N 1iaux yucen. BusHauuTu, 9u € B MacHBi IMOBTOPIOBaHI
€JIEeMEHTH, SKIIO TaKi €, TO CTBOPUTU MACHB, B SIKOMY BKa3aTH, CKUIbKU

pa3iB 5Kl €JIEMEHTHU MOBTOPIOIOTHCA.

47



5. Jano nBoBumipHuii MacuB 3 N*N minux yucen. Y KoxxHOMY psIIKy MacuBa
3HAWTU KUIBKICTh TApHUX JOJaTHUX uyucel. OTpuMaHi pe3ylbTaTu
3aMyMcaT B OJJHOBUMIPHUI MacHB.

6. Jano macuB 3 N mimmx yucen. 3HAUTH MIHIMAJIbHHN Ta MaKCHUMaJbHUH
€JIeMEHTH MacuBy. BU3HauuTH CyMy €JEMEHTIB, L0 PO3TAIllOBaHI MIXK
uMU eneMeHTaMu. CTBOPUTH JPYTUH MacUB, IO MICTHTB I1i €JICMEHTH.

/. Hanuii nBoBumipauii MacuB 3 N*N peuoBuHHUX uucen. MakcumanbHi
€JIEMEHTH KO’KHOTO CTOBIIIS MTEPEIUCATH B OJTHOBUMIPHUN MacCHB.

8. Jlano nBoBumipauii macuB 3 N*N minux uucen. EnemeHTH ronoBHOI
JiaroHaji 3amMcaTd B OJHOBUMIPDHUM MacuB, OTPUMaHUN MacuB
BITOPSIIKYBATH 32 3DOCTAHHSIM.

9. Jlano nBa macuBu: Masl[N] i mas2[M]. CtBoputu TpeTiii MacuB, y SIKUi
nepenucaTu eleMeHTH MacuBy masl, a moriMm mas2. OTpuMaHuii MacuB
BITOPSIIKYBATH 32 3DOCTAHHSIM.

10.lano macuB 3 N 1minmmux uywcen. 3HailTH Oe3nmepepBHY MOCIITOBHICTD
NMO3UTUBHUX 4YHCEN Yy BXiJHOMY MacHBi, CyMa €JIEMCHTIB SKOi
MaKCHMaJIbHA, Ta TIEPENUCaTH iX y BUXIIHUH MACHB.

11.J1ano nBa macuBu: Masl[N] i mas2[M]. CtBoputu TpeTiii MacuB, y SIKUi
nepenucaru Mo 4Yep3i Mo JBa €JIEMEHTH 3 BXIJIHMX MAcCHBIB; MOYaTH 3
MacHuBy mas2.

12.lano macuB 3 N nimmx yucen. BusHAUMTH KUIBKICTH TAp CYCITHIX
€JIEeMEHTIB 3 OJHAKOBMMHU 3HaueHHsAMU. LI mapu mepenmcatu y Apyruii
MAacCHB.

13.lano macuB 3 N pedoBMHHUX uHcesl. PO3MICTUTH BCi €JIEMEHTH 3
MO3UTUBHUMU 3HAYEHHSMHM B Bl YacTHHI MAacCHBY, €JIEMEHTH 3
HETraTUBHUMU 3HAYCHHSIMU — y TIPaBii, a HYJIl — MK HUMU.

14.lano noBuMipHuii MacuB 3 N*N minux uywmcen. EneMeHTH ToJIOBHOI
JmiaroHami 3amdcaTd B OJHOBUMIPDHHM MAacuB, OTpUMaHUNA MacHB
BITOPSJIKYBATH 32 3pOCTAHHSM.

15.lano macuB 3 N pedoBuHHMX ymceln. [linpaxyBaT KiTbKICTh AUISHOK, SIKI
YTBOPIOIOTh O€3MepepBHI MOCTIAOBHOCTI 4YHCEN 3 HE 3MEHITyBaHUMU
3HauYeHHAMH. MaKkCUMaIbHY JUISTHKY TIEPEeTHCATH Y 1HIITNI MacuB.
JloagaTkoBi yMOBY BUKOHAHHS 3aB/IaHHS:

® 3BiT Mae OyTH BUKOHAHWUH 3TiAHO 3 BUMOTaMH 10 OQGOPMIICHHS
nabopaTopHUX poOIT;

® [IPOCKT Ma€ CKJIAJATUCS MIHIMYM 3 TPhOX (paiiiB;

® [IPOJICMOHCTPYBATH BIJICYTHICTh BUTOKIB IIaM AITi;
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® JI0CTYI 0  €JEMEHTIB MAaCHBY NOBUHEH  3J1MCHIOBATUCS
yepe3 po31IMEHYBAaHHs MOKa)XUMKIB, a HE uepe3 oneparop [|;

KoHTpoJIbHI NUTAHHS.

Sk CTBOPUTH MOKKYUK HA MACUB?

SIki onepailii MOXKyTh OyTH 3aCTOCOBaHI 10 MOKAXYHUKIB?
SIk 3a1HiCHIOETHCS 3BIJILHEHHS 1aM’ SIT1?

SIK 3a1ficHIOETHCS BUAJIEHHS 1am siT1?

Sk CTBOPIOETHCS KOHTPOJIb 32 BUTOKOM Iam’sITi?

UuM BiIpI3HAETHCS CTATUYHUN MACHUB B1J] JUHAMIYHOTO?

Sk BU3HAUUTH MOTOYHUN OOCST TaM’STi JIJIsl TUHAMIYHOT'O MacuBY?

© N Ok N RE

H_IO BUKOHYE€THCA B HACTYITHOMY q)par MEHTI MporpaMHoro KOI[y?
pointMas = &mas[0];
for(i = 0; i < arraySize; *pointMas++ = i++);

9. Yomy Tpeba 3BUIBHATH MaM’STh, sIKa JUHAMIYHO BUILISIACH?

JlabopaTtopHa poboTa Ne9

(I)OpMaTOBaHe BBeIleHHﬂ/BI/IBeHeHHH JAHUX

Tema. ®opmaToBaHe BBE/ICHHS/BUBEICHHS JTaHUX 32 JIOMIOMOT OO
byHKIii
printf / scanf.
Meta: npuadaTyd NMpaKTUYHI HABHYKH IIOJ0 PO3POOJICHHS IMporpam i3
BUKOPHUCTAaHHSIM KOHCOJIBHOT'O CTAHJIAPTHOTO BBE/ICHHS/BUBEICHHS.
Temu 1151 monepeIHHOr0 ONMPANIOBAHHSA:
poboTa 3 KI1aBiaTyporo;
poOoTa 3 BUBEJICHHSM Ha €KpaH;
616mi0TeuH1 PyHKIIIT;

MOKKYMKU Ta MACHBH.
3arajbHi BiZoMOCTI.

OcHOBHUM 3aBIaHHSM TpPOTpaMyBaHHA € 00poOka iHdopmarllii, ToMmy
OyIb-siKa MOBa MPOTpPaMyBaHHsS Ma€e 3acoOW JUIsi BBEJACHHS 1 BHBCICHHS
iH(pOopMaIii.

BBenennss 1 BuBemeHHs iHMOpMaIli 3MIMCHIOETHCS  (QYHKIISIMHU
cTaHmapTHoi Oi6mioreku. [IpoToTunu GyHKIIN 3HAX0MAThCA y ¢aim stdio.h.
[ 6i6mioTexa MicTuThb 30Kpema (ynkmii printf() ta scanf().
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@ynknis printf() npusnavena ans dopmaToBaHOrO BHBEICHHS. BoHa
MEPEBOIUTh JJaHl y CHUMBOJIbHE MOJAHHS 1 BUBOJUTH OTPUMAaHI 300pa)KeHHs
CUMBOJIIB Ha ekpaH. [Ipu 1ipomMy y mporpamicta € MOXJIUBICTh (pOpMaTyBaTH
JlaH1, TOOTO BIUIMBATH HA iX MOJAHHS HA €KpaHi.

3aranpHa opMma 3anucy Gyukmii printf ():

printf("psaooxk @opmamig", 06’ exkml, 06’exkm 2, ..., 06’ckm n),;

Hanpuxian:

float y;
printf ("Beedims y."); // 6us0oumvcs no8iooMieHHs
scanf ("% f", & y); // 6600umuoca 3HaueHHs SMIHHOIL Y
printf ("3nauenns sminnoi'’y =% f", y); //6usooumscs 3HayenHs y
®yHKIis popMaTOBAHOTO BBEICHHS TaHUX 3 KiaBiatypu scanf() Bukonye
YUTAHHS JaHUX, 10 BBOASATHCS 3 KJIaBiaTypH, MEPETBOPIOE iX y BHYTPIITHIN
dopmar 1 nepenae QyHkuii, mo i Bukiaukae. [Ipy npoMy mporpamict 3anae
npaBWiia IHTEpHpEeTallii BXIIHUX JaHUX 3a JOTOMOIOK crnenudikamiii psaka
dbopmary.
3aranpHa opMma 3anucy pynkmii scanf ():
scanf ( "psaooxk@opmamis”, adpecal, adpeca?, ...);
Jlist popMyBaHHs apecu 3MIHHOT BUKOPUCTOBY€ETHCS CUMBOJI aMIIepCaH/l
‘&
adpeca = & 06’ ekm
Psnox ¢opmariB i1 crimcok aprymeHTiB Uil QyHKIII € 00OB’SI3KOBUMH,
aHamoriuni ¢pyukmii printf ()..
e s BBeAeHHS PAAKIB 3 KiIaBiaTypu npu3HadeHa GyHkiis gets().
e Jlis BBEeICHHS CHMBOJIIB 3 KJIaBlaTypH MpHU3HAaUYCHA (PYHKITIS
getc().
e Jlns BUBEICHHS PSAJIKIB Ha €KpaH nmpu3HaueHa QyHKIis puts().

J1yist BUBEZICHHSI CHMBOJTIB Ha €KpaH Mpu3HadeHa QYyHKIsS putc().

OcHoBHe 3aBIaHHHA

[Iporpamy, sixa O6ymna po3poOieHa y monepeHiii rabopaTopHiii poOoTi
(poboTa 3 MoKaXYMKaMu), 3MIHUTH TaK, 1100:

® [I0YaTKOBI JaH1 BBOJWINCS 3 KJIaBiaTypH,
® BHaua PEe3yJbTYIOUNX JAHUX MMPOBOJIUIIACS Y KOHCOJIb.

JlonaTkoBi yMOBY BUKOHAHHS 3aB/IaHHS:

3BIT Ma€ OyTH BUKOHAHWHN 3T1THO 3 BUMOTaMH 10 0(OPMIICHHS POOIT;

® IPOEKT Ma€ CKJIAJIaTUCS MIHIMYM 3 TpbOX (haiiiiB;

® [IPOJEMOHCTPYBATH BIACYTHICTH BUTOKIB I1aM SITI,
Yy Yy ;
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e jaHi reHepysatu 3a gornomororo Gynkmii rand(), kinekicth enemeHTiB (N,

M...) BBOAUTH 3 KJIaBiaTypH;

® JIOCTYIJO EJIEMEHTIB MacHBY ITOBUHEH 3JIIACHIOBATUCS

yepe3 po3IMEHYBAaHHs MOKa)XXUMKIB, a HE uepe3 oneparop [|;

® BBCJICHHS / BUBEJICHHS JAaHUX BUKOHYBAaTH B OKpeMUX (DYHKITISX.

N

© 00N gk

KoHTpoJibHI mUTAHHS.

SIx BUBOAUTH TEKCT HA KOHCOJIb?

Sk unTaTy naHi 3 KiaBiaTypu?

B yomy pi3HuIs (pOpMaTOBAHOTO BUBEJICHHS TAHUX BIJ
He(hOpMaTOBAHOTO?

VY sikoMy Gaiiii 3HaxoaAaThCs MPOTOTUIN (DYHKIIIN BBEICHHS/BUBECHHS?
SIxuii CHMBOJI BUKOPUCTOBYETHCS /17151 (DOPMYBAHHSI aipeCy 3MIHHOi?

Sk MmoxxHa popMaTyBaTH AaHi NpHU iX BUBEJICHHI HA eKpaH?

Sxi nii BUKOHY€E (YHKIIIS YUTAHHS MIPU BBEJICHHI JJAHUX 3 KJIaBlaTypu?
SIxi nii BUKOHY€E (YHKIIIS BUBEJCHHS JaHUX Ha eKpaH?

SIK BBECTH TEKCT, SIKUW CKIIAJAETHCS 3 JEKIJIBKOX CI1B?

10. 4k BUBECTH TEKCT, IKUH CKJIAQJA€THCS 3 IEKIIBKOX CIIIB?

JlabopaTopHa poboTa N210

Psaaku tunmy char*

Tema. PoGoTa 3 psakamu tumny char®.
Merta: [Ipua6aTu nmpakTHUHI HABUYKH 11010 PO3POOJICHHS MPOTrpam 3

BUKOPUCTAHHAM PsiKiB Ha MOBi C.

Temu 1J151 MoNepeTHHLOr0 ONMPAIOBAHHSA:
MAaCHUBH;
byHKIIIT;
PAIKH;
ITOKAKYUKH.
3arajbHi BizoMocTi
Psamok y moBi C — 1me OZHOBUMIpDHMM MAacHUB CHMBOJIIB, OCTaHHIM

€JIEMEHTOM SIKOTO € CHMBOJI KIHIII psiKa — HyJb (PSIOK, IO 3aBEPIIYETHCS
Hysem, Tooto NULL terminated string).

1.

2.

Oronocutu 3MiHHY THITY PsiIOK Y MOBI C MOXHA TpbOMa CIIOCOOaMH:

OTOJIOCHTH MacHuB, Hanpukiazd, 3 40 CHMBOJIIB:
char s [40 + 1];
MIPUCBOITH PAIKOBINA 3MIHHIN MMOYATKOBE 3HAYCHHS (MPU [IbOMY JIOBXKHUHY
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psAaKa 00YMCITIOE KOMIISATOP):
char s [] = "llpuxnad iniyianizayii psaoxka";

[IpaBopydY BiJ 3HaKa MPUCBOIOBAHHS 3alMcaHa PSAAKOBAa KOHCTaHTa. B
KiHeIlb psJIKa aBTOMAaTU4YHO aofaeTrbes HyJb ( \0”). KoHCTaHTH CHMBOJBHUX
PAIKIB MTOMIIIAIOTHCS Y KJIaC CTATUYHOI I1aM’SITi;

3. CTBOPUTHM  HESBHMM  BKa3IBHMK HAa  MacHUB  CHUMBOJIB,  WIO
BUKOPHUCTOBY€ETHCA. Y JiBIM YaCTUHI BiJl 3HaKa IPUCBOIOBAHHS BKA3y€ThCS
NOKa)XK4YMK Ha CUMBOJL

char *s = "/l[pyeui éapianm iniyianizayii';

3MiHHa S OyJe MOKaKYMKOM Ha T€ MICLE B ONEpaTHBHIN mam’sTi, 1€
PO3TAIIOBYEThCS PSIAKOBA KOHCTAaHTa. Y Takil QopMi 3amucy KpPUETHCS
NOTEHIIIIHA MMOMUJIKA, SIKa MOJIATAaE B TOMY, L0 MOKaXYUK Ha CHUMBOJ YacTO
HA3UBAIOTh PSIAKOM.

string.h — 3aromoBok cranmapTHOi 0i0gioTekn MoBu C, IO MiCTHTh
GyHKIIT 1151 poOOTH 3 HYJIb-TEPMIHOBAHUMH PSJIKAMH.

Jlist moctyny 710 OKpeMOTro CUMBOILY Y pSAIKY Tpeba BKa3zaTu Ha3BY psIKa
Ta y KBaJpaTHHUX IyKKaX — HOMEp cuMBoiy. Hymeparis cUMBOJIB y psiaKax
nouynHaeThes 3 0.

InguBigyajibHe 3aBJaHHS HA OWIHKY «3210BLIBLHO»:

BusHnaunTH, CKUTBKY pa3iB y TEKCTI 3yCTPIYAETHCS CIIOBO «IIPOTPaMay.

no

Bu3HauuTH, CKITBKH y TEKCTI OMOBITAIbHUX, TUTAIBHUX, OKIIMYHUX
PCUCHb.

BusHaunTtu, cKiIbKH Y TEKCTI Ci1iB. BugaTu Bci clioBa 3a aOETKOIO.

VY KOKHOMY PSAKY TEKCTY 3MIHUTH MOPSIOK CUMBOJIIB Ha MPOTUIICKHUH.
Bu3HaunuTH KIIBKICTB CJIIB Y KOXKHOMY PSIAKY TEKCTY.

VYci ckopoueHHs (T. 1., T. 1., 1H.) 3aMIHUTH HA TTOBH1 CJIOBOCITOJTYYESHHSI.

N o Ok

VYci moBHI cIOBOCTIONYYEHHS (Tak J1aji, TOMy MOJi0He, 1HIIE) 3aMIHUTH

Ha 1XHI 3aTAJIbBHONPUIHATI CKOPOYCHHS.

8. TekcT — me CIHUCOK CTYNEHTIB. BHU3HAUNTH, CKUTBKU cepell HUX MaroTh
OJTHAKOBI IPI3BHIIIA.

9. BupaxyBaTu I TEKCTYy YacTOTHY TaOJMIIO: JJISI KOKHOTO CHUMBOILY
BU3HAYNTHU HOTO YaCTOTY MOSBH Y TEKCTI (YUCIIO TAKUX CUMBOJIIB Y TEKCTI
JIIJICHE Ha 3arajibHe YMCJIO CUMBOJIB Y TEKCTI).

10.Bu3HaunTH, CKITBKH Pa3iB y TEKCTI 3yCTPIYAETHCS 3aJaHE CJIOBO, SKE
HEOOX1HO BBECTH 3 KJIaBiaTypH.

11.3naliTy Hail1OBIIIE Ta HAKOPOTILIE CIOBO B 33JJaHOMY TEKCTI.

12.3naiiTH BCi c10Ba — MaIHAPOMH (CJIOBA, SIK1 OJHAKOBO YHUTAIOTHCS CIIpaBa
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HaJIBO Ta 3J1iBa HAIPABO), SIK1 3yCTPIYAIOTHCS B TEKCTI.

13.BusHauut % CUMBOIIB, LI0 MONApPHO 30Irjaucs, y BXIJHUX TEKCTax
(KIJTbKICTh CUMBOJIIB, 1110 301TJIUCS, 10 3arajibHO1 KIJIBKOCTI CUMBOJIIB).

14V xoxHOMY psIKY TEKCTy 3amnucaHa (0€3 HOMHJIOK) Taka MOCIiJOBHICTh
cumBoiiB: @ # b, ne @a i b — wini uncna, # — omHa 3 apuPMETUUHUX
onepariii. Hanpuxnan, 17 + 2. OOuncnnuTy 3HaYEHHS BCIX BUPa3iB, 5Kl
3anucaHi y aii.

15.3naiiTH BCi uncna, K1 3yCTPIYatOThCS B TEKCTI.

16.BusHaunTH, CKIJIBKU Y TEKCTI FOJIOCHUX 1 CKIJTBKM MIPUTOJIOCHUX OYKB.

17.Tekcr — e nporpama Ha MoBi C. Bu3HauuTH, CKUJIbKU B HHOMY
OTIepaTOPiB IHKITY.

18.Tekcr — 11e nporpama Ha MoBi C. BuzHauuTu, 4u € y HaBeIeCHOMY TEKCT1
Bci mapu ayxok: (), {}, [].

19.Bu3HauuTH KUIBKICTh TAKUX CIIB y TEKCTI, Y SIKUX MEPUINH 1 OCTaHHIN
CUMBOJIH 301Tat0ThCsl MK CO0OIO.

20.«3amudpyBaTu» BXITHUMA TEKCT, JJIsl HOTO B KOKHOMY PSIJIKY TEKCTY
BUKOHATH IUKJIIYHY MEPECTAHOBKY CUMBOJIIB Ha N MO3MIIii BIipaBo ( -
CUMBOJI cTa€e i+1-M, a OCTaHHIN — nepirM). 3Ha4eHHS N BBECTH 3
KJIaBlaTypH.

21.«3ammnppyBaTu» BXITHUH TEKCT, JJII YOTO B KOKHOMY DSAKY TEKCTY
MOMIHSATH MICIISIMU MIEPIIAN CUMBOJI 3 IPYTUM, TPETIH — 3 YETBEPTHUM 1 T.]I.
Buxonaru nemudpyBaHHs.

22.]Ins 3amaM’STOBYBaHHS 4YHWCJIA 7 1HOJI BHUKOPHUCTOBYIOTH HACTYITHY
POCICBKY (hpa3y: «3TO s 3HAIO W MOMHIO npekpacHo [Iu MHOrHe 3HaKH
MHE JIMIIIHA HampacHb». Uucio OyKB y KOXKHOMY CIIOBI — II€ HACTyITHA
udpa gucna: «d3to» — 3, «i» — 1, «3Hato» —4 1 T. 1. Po3pobutu nporpamy,
AKa 3a 3a3HaAYEHUM aJrOpUTMOM Oy/i€ BUJIaBaTU YNCIIO0, BAKOPUCTOBYIOUHU
Oy1b-SIKUH TEKCT.

23.«3ammdpyBaTi» 3aJaHAN TEKCT, JUIS YOTO B KOXXKHOMY PSIKY TEKCTY
MOMIHATH MICIIIMA TIEPIIMH CHMBOJ 3 OCTaHHIM, JpPYrdd — 3
nepenocTaHHiM i T. 1. Bukonatu gemmdpyBaHHs.

3aB/JaHHs HA OLIHKY «/100pe» Ta «BiAMIHHO»:

® BHUKOHATH 3aBJaHHS Ha «3aJJOBLIHLHOY;

® po3poOuTH (QYHKIIIIO, SIKAa Peai3ye BCTABKY B PSAJOK «S» IPYTUN PSIAOK
«S2» B «i»-y mo3wIIiro psaka «S». Hampukman, insert(“abrakadabra”,
“TEXT2”, 4) noBuHHa ctBopuTH psifok «abraTEXT2kadabray;

® pPOo3poOUTH (PYHKIIIFO BUAAICHHS 3 PAJIKA «S» YCIX CUMBOJIIB 3 1HACKCAMHU
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B 3ajiaHoMYy niana3oHi. Hanpuxknan, reduce(“abrakadabra”, 4, 8) noBunHa
CTBOPUTH PSAOK «abrara» (0e3 miapsaka kadab).
JlonaTkoBi BUMOTY BUKOHAHHS 3aBAaHHS:

® 3BIT Ma€ OyTH BUKOHAHMM 3T1JIHO 3 BUMOTraMu 70 0(OpMIIEHHS poOIT;

® [POEKT NOBUHEH CKJIAAATHCS MIHIMYM 3 TPhOX (pailiis;

® [POJEMOHCTPYBATH BIJICYTHICTh BUTOKIB ITaM SITI.

KoHTpoJIbHI MUTAHHS.

Sk «ckneitny nBa psAaku?

SIK BU3HAUMUTH, YU € B 33JJaHOMY PSIKY 3aJJaHU TAPSAI0K?

Yomy psiaku B MoBi C 3akiHUYyrOTBCS «\0» ?

Sxi QyHKIIT BUKOPUCTOBYIOTH Jisi BBeieHHs! C-psiKiIB 3 KiaBiaTypu?
SIK MOpiBHATH ABA PSIAKU?

Sk BBeCTH psAIOK (CUMBOJI) 3 KJ1aBiaTypu?

Sk BUnaTH psIIOK (CUMBOJ) HA €KpaH?

© N Ok wWDNE

Sk y 3ajaHOMY PSAKY BUAQIATH 3aJIaHUN MIIPSAO0K?
Cnncok nitepatypu

1. IsanoB €.0., Jlingep A.M., Kepe6 K.A. OcHoBH MOBU TporpaMyBaHHS
C++: maBuansuuii mocionuk. — K.: Jloroc, 2020. — 90 c.;

2. Stroustrup B. A Tour of C++ .— Addison-Wesley Professional, 2018.— 256p.

3. 3enencekuii O.C., Jlucenko B.C. OcHoBu nporpamyBaHus Ha C++:
HapuanpHui nociouuk.— K.P.: JIVET, 2023.— 269c.

4. Grigoryan V., Wu S., Expert C++: Become a proficient programmer by
learning coding best practices with C++17 and C++20's latest features, 2nd
Edition, Packt Publishing, 2020. — 606p

5. Davidson J., Gregory K., Beautiful C++: 30 Core Guidelines for Writing Clean,
Safe, and Fast Code. — Addison-Wesley Professional, 2021. — 352p.
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