MIHICTEPCTBO OCBITH I HAYKU YKPAIHU
KuiBchKkuii HallioHATBHUN YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTypHU

INPOTPAMYBAHHA TA AJITOPUTMIUHI MOBU

MeroandHi BKa3iBKH 10 BAKOHAHHS JabopaTopHux pooit 1-10
JUISL TIITOTOBKY 3100yBaviB OCBITHBO-KBaJIi(PiKaIiitHOTO piBHS «0OaKagaBp
cnemiainbHocTel 122 «Komm’torepHi Hayku» Ta 126 «IHdopmarriiini cucremu Ta
TEXHOJIOT1i»

Kwuis 2024



VJIK 004.43
I

Vimagaa:  O.A. TIOTJIABCBKMM kaHx. TexH. Hayk, JONEHT
kadeapu iHGopMaILITHUX TEXHOJIOT1H

Penienzent O.0. TepeHTbeB, O-p TeXH. HayK, npodecop, KuiBcbkuit
HAI[IOHAJFHUI YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTYpH

BignoBimaneHa 3a Bumyck T.A. ['OHUapeHKO, KaHJI. T€XH. Hayk,
JIOLIEHT

3ameepooceno na 3acioanHi kagheopu iHpopMayitiHux mexHono2it,
npomoxon Ne 8 6io 27 bepesns 2024 poky.

B aBTOpCHKill penakiiii.

IT IIporpamyBaHH# Ta aJIrOPUTMiYHi MOBH: METOIMYHI BKa31BKH J10
BUKOHaHHS JlabopaTtopuux/ yknan.: [lomnascekuit O.A. — Kui: KHYBA,

2024. - 56 c.

MicTaTh 3MICT, TOPAIOK OPOPMIIEHHS 1 BKa31BKH J0 BUKOHAHHS
1abopaTOpHUX POOIT.

[Ipuznaueno s 3100yBaviB crnerianbHocTend 122 «Komm oTepHi
Hayku» Ta 126 «IHpopMaliiifHi CUCTEMH Ta TEXHOJIOT1i»

© KHVYEBA, 2024



3MmicT

JIa60paTOPHA POOOTA NOTL...uiiiiiiiiiiiiii it 6
JTa00paTOPHA POOOTA N2 ...t 21
JIa60paTOPHA POOOTA NO3....oii it 25
JTa00paTOPHA POOOTA NG ... s 30
JIa0G0PpaTOPHA POOOTA NOS....iiiiiiii ittt e ae e e sbrea e 33
JIaG0PpATOPHA POOOTA NOO.....cciiiiiiiiiie ittt saeea e 38
JTa00PATOPHA POOOTA N7 ..ot 43
JIa0G0paTOPHA POOOTA NOE.....oiiiiiiiiiiie ettt e 47
JTab0paTOpHA POOOTA N ... 50
JIa6opaTopHa POOOTA NOTO...iiiiiiiiiiiie et 52
CITHCOK JTITEPATYPH +nveeenreeanneeessneessseesssesansesasesassseessseesssessssessnsesansessssseessneesneens 56



3arajbHi 0JI0KeHHS

MeTtoauuni pekoMenaaiii 10 npeamety "[IporpamyBaHHs Ta anrOpUTMIYH1
MOBH" MalOTh 3a MeTy 3a0e3MeunTd ePEeKTUBHY MIATOTOBKY CTYACHTIB [0
BUKOHaHHS J1a00paTOPHUX POOIT, K1 € HEBIJT'€MHOIO YaCTHHOIO TAHOT HABYATIBLHOT
JTUCIUIUTIHU. 3aCBOEHHS Ta PO3YMIHHS JICKIIHHOTO MaTepially € IepeayMOBOIO JI0
YCHIIIHOTO BUKOHAHHS KOXHOI 3 Jaboparopuux pobir. CryneHTtam
PEKOMEHIYEThCSI TPUAUIATH OCOOJIMBY yBary 3arajbHUM IOJIOKEHHSM, IO
MOKJIA/IeHI B OCHOBY J1a0OpaTOpHUX 3aBlaHb, a TaKOX O3HAHOMHUTHUCA 3
OpUKJIaJaMH TPOrpamM, IO CIYTYIOTh JIMIIE SK OJWH 13 BaplaHTIB pIillIEHHS
MOCTABJICHOI 3a/1aui.

JIist BUKOHAaHHS 1abopaTOpHUX POOIT mepeadadyeHa €1rHa KOHQIrypamis
MpOrpaMHO-anapaTHUX 3aco0iB, SKa BKIOYAE MEPCOHANBHHUN KOMI'IOTEp Ta
cepeZoBUIIE BI3yalbHOI po3po0ku nporpam Microsoft Visual Studio.

VY mporeci BUKOHAHHS JIaOOPATOPHUX POOIT KOXKEH CTYJIEHT Mae
IPOJEMOHCTPYBATH TBOPYMH Ta IHAUBIAYaIbHUM TMIAXiA 10 PO3POOKH
MIPOTpaMHUX MPOCKTIB, BMIHHS IPaMOTHO BHKOPHUCTOBYBATH HasBHE MPOrpPaMHE
3a0e3MeyeHHs, a TaKOX HAaBUKH TPOTPaMyBaHHS Ha MOBAaX BHCOKOTO DiBHS
C/C++. BaxxnuBolo € 3/1aTHICTh IEPETBOPUTH PO3POOJIECHY IPOrpaMy B TOTOBHIA
IPOrPAMHUI MPOIYKT, BUKOPUCTOBYBATH METOU SIKICHOTO aHalli3y Mporpamu Ta
BUKOHATH OIIHKY OTPUMAaHUX pe3yibTaTiB. He MeHII 3HauyIIMM € CTBOPEHHS
3py4YHOTO iHTEep(EHCy 3 KOPUCTYBAaUEM Ta HaJaHHs MOSCHEHB J0 IPOTrpamMu.

Tun 3aBnaHHg 10 J1abOpaTOpHOiI POOOTH BU3HAYAETHCSA BIAMOBIIHO /0
HOMEpa CTyJeHTa B XypHami rpynu. [ligx dac TATOTOBKH J0 BUKOHAHHS
n1abopaTopHOT POOOTH CTYJIEHTH MAIOTh YBAXKHO O3HAMOMHTHCS 3 METOJUYHUMU
PEKOMEHAITIIMA, TEOPETHYHUMH BiJJOMOCTSMH, TPUKIAJaMHA TpOTpaM Ta
dbopmyroBaHHSAM 3aBAaHb. Ha eTtamni mpakTHU4HOI peaizailii 3aBAaHHs BaXKJIMBO
YCYHYTH BCl TIOMUJIKH, 10 BUHUKJIM M1 4aC KOMITUISIT MOYaTKOBOTO TEKCTY
IPOrpamH, a TAaKOK BUKOHATH MPOTPaMy B MOKPOKOBOMY PEXHUMI JIJIsi BUSBIICHHS
3HAYCHHS MPOMIKHUX 3MIHHUX.

3BIT 3 1a00paTOPHOT pOOOTH MA€ BKIIOYATH TUTYILHUM JIUCT, JIUCT 3MICTY,
ONMKC BUKOHAHWX 3aBIaHb 3 YMOBOIO 3aJadi, OMUC apXiTeKTypHu MpOTpamH,
MOYATKOBUHM KOJ[ TPOTpaMH 3 KOMEHTApSMH, MPHUKIATU PE3yJIbTAaTiB POOOTH
MporpamMu Ha TECTOBUX JIAaHUX Ta BUCHOBKHU 3 YpaxXyBaHHSM yCiX BHKOHaHUX
3aBaanb. OdopmieHHS 3BITY Ma€ BIANOBIJATH BCTAHOBJIEHWM BHMOTaM,
BKJIIOYAIOYM (POpMaTyBaHHS CTOPIHOK, MIPUPT, MIKPSIAKOBUN 1HTEpBal Ta
HYMEpallil0 CTOPIHOK.

MeToauuHi peKOMEHJAIIT € KJIOYOBUM 1HCTPYMEHTOM JJIs 3a0e31meueHHs
rOoOKOTro po3yMiHHsa mipeamety "[IporpamyBaHHs Ta anrOpUTMiIdHI MOBH" Ta
YCIIIIHOTO BUKOHAHHS JabOpaTOpHUX pOOIT, IO CHPUSIOTH (POPMYBAHHIO
npodecifHUX KOMIIETEHII CTYICHTIB y Tally31 MporpamMyBaHHS.



JlaGopaTopna po6ora Nel
PoGora 3 IDE Microsoft Visual Studio.
IIporpamMmyBaHHS aJITOPUTMIB JIHIHHOI CTPYKTYPH, KOMIILISIILIA TA
Bi/lJIarO/I’KeHHA NPorpamMu

Merta podoTu: BuBueHHS OCHOBHUX MPHIOMIB pOOOTH 3 1HTETPOBAHUM
cepenopuineM po3podku Microsoft Visual Studio. Hamwmcanus wHaitmpocTimmoi
mporpamMu Ha MoBi C, OTpUMaHHS HABUYOK KOMIUIAINT Ta BIIIaroIKCHHS
Iporpamu.

KopoTtki TeopeTn4Hi BizomocTi

Microsoft Visual Studio — minilika npoaykTiB koMnanii MaikpocodT, 1110
BKJTFOYAIOTh IHTETPOBAHE CEPEIOBHUIIE PO3POOKH MPOTPAMHOTO 3a0e3MEUCHHS Ta
PS THIIMX IHCTPYMEHTAIIBHUX 3aC001B.

Incransiuist IDE Microsoft Visual Studio

s ycranosku Microsoft Visual Studio 3 Hane:xauME 3aco0amMu MOTPIOHO
omuspko 8 I'b auckoBoro npocropy. st ckadyBaHHS IHCTAALIMHOTO (ailiny 13
IDE Microsoft Visual Studio moTpi6HO niepeiiTu 32 HOCHITaHHSM:

https://visualstudio.microsoft.com

V BiKHI 110 BIAKPHUIOCH OTPiOHO 0Opatu nepiry ommito Download Visual
Studio (ue Visual Studio Code!)(puc. 1):

& > C @ visualstudio.microsoft.com/ru/free-developer-offers/ 2 % @O # @ 4LO00O :

Bce, uto Tpebyetca ans co3naHVA
OTIMYHBIX MPUNOXKEHWIA.

MNpesoctasngeTca 6ecniatHo.

v " a

Visual Studic Community Visual Studio ana Mac Visual Studio Code

Jlydwan komnnekcHan cpeaa IDE ana Komnnekcras IDE ana pazpabotunios .NET, ABTOHOMHbBIW PeAakTop WCXOAHOTO KOAA,
pazpabotuvkoe .NET u C++ & Windows. gcTpoeHHan B macOS. Bratodaet pabotatowmii 8 Windows, macOS w Linux.
MonHoueHHsIA Habop MHCTRYMEHTOR U NepBOKAACCHYHD NOAAEPXKY paspaboTku Nyuwwii eeibop ans JavaScript v seb-
SYHKUMIA 408 yAyHIIEHWs 1 061a4HbIX, MOBUABHBIX 1 BEO- pazpaboTYnKoB, C pacluMpeHnamm,
YCOBEPLIEHCTBOBAHWA KaXA0ro 3Tana NPUAOXKEHNH, a TaloKe Mrp. MOAAEPKUBAIOLLMMI NH0BLIE A3bIKK
Da3paboTky NborpammHoro obecneueHns. MDOrDAMMUDOBAHMS. <

Puc. 1. Bikao Bubopy

O6patHan censs &

I B MeHr0, mo Bunaaae, motpiono ooparu Visual Studio Community (pik
BHUITYCKY HE BXJIUBHIA U1 HAIIKX 337a4, IPOTE HA MAIIOHKAX MMOKa3aHi 3HIMKH



https://visualstudio.microsoft.com/

caMme 1€l Bepcii).
IDE Microsoft Visual Studio Community — e moBHO(YHKITIOHAIbHE Ta
OC3KOIITOBHE /JIA CTYJEHTIB, €HTY31aCTIB 1HTEIPOBAHE CEPEIOBHINE PO3POOKHU

JUTIS CTBOPEHHS cydJacHuX aoaatkiB st Android, i0S Ta Windows, a Takox BeO-
JOJIATKIB Ta XMApHHUX CITYXKO.

Jlst po3pobku mporpam Ha C mpu iHcTamsii IDE ciig BukoHaTH Taki
HaJjamTyBaHHA (puc. 2):

Lo e e e e

LU LR SRS U [P

Puc. 2 HanamrtyBanHs ipu 1HCTaSIIIT

[Ticnst 3aBepieHHS YCTAHOBKU I[LOTO IPOTPaMHOTO 3a0e3medeHHs
noTpiOHO Oyze nmepe3aBaHTaKUTH KOMIT FOTED.

MosknBocCTI Ta 3acobu po3podku noaatkiB Microsoft Visual Studio

Y cimetictBi mpoayktiB Visual Studio BHKOPUCTOBY€ThCS 3arajibHe
IHTErpOBaHE CEPENIOBUIIE PO3POOKH, IO CKIATAETHCS 3 JNEKUIHKOX €IEMEHTIB:
naHesdl 1HCTPYMEHTIB, PI3HUX 3aKpIIJIEHUX BIKOH a00 BIKOH IIO0 aBTOMATHYHO
MIPUXOBYIOThCSI B JIiBiM, HWXKHIA a00 mpaBiii o0iacTax, a TakoX o0nacTi
penakropiB. HaOip [1OCTymHMX BIKOH 1HCTPYMEHTIB, MEHIO 1 MaHenel
IHCTPYMEHTIB 3aJI€KUTh BlJl TUIYy MPOEKTy abo (ailily, B AKOMY BUKOHYETHCS
po3po0OKa.

PinieHHsI Ta NPOEKTH AK KOHTEHHEPH
VY Visual Studio peamizoBani KOHTEWHEpHW: pIIIEHHS Ta TMPOEKTH, SIKi



pOOJISITh MOXJIMBHUM BHKOPUCTaHHS B 1HTETPOBAHOMY CEPENOBHII pPO3POOKH
(IDE) Bcporo miama3oHy 3aco0iB, KOHCTPYKTOpIB, IIaOJIOHIB 1 IapameTpiB.
Taxosx, Visual Studio mamae mamku pilieHb IS TOrO, IIO0 CTPYKTypyBaTH
MOB'SI3aHI MPOEKTHU MO TpyIlax 1 MOTIM BUKOHYBATH [ii HaJ LHUMU TpyHamu
IIPOCKTIB.

[IpoekT — 11e Tpyna (aiiiiB i HaNAMITYBaHb, 3 IKUX 30UpaeTbCcs OCTATOYHA
nporpama ado BuxijHi ¢aiau. [IpoekT BkiItouae HaOlp (aiiyliB BUXITHUX TEKCTIB
Ta METaJIaHUX, HAIIPHUKJIA/ TIOCHJIAHHS Ha KOMIIOHCHTH Ta 1HCTPYKIIil OOy I0BH.
Ak npaBuio, nMpu 1MoOyI0B1 MPOEKTIB CTBOPIOETHCS OJWH ab0 Kinbka (aiiiB i3
KOJIOM mporpamu. PimeHHs BkItOYae OauH ab0 JEKUIbKA MPOEKTIB, a TaKOX
daiiny 1 MeTagad1, HeoOX1IHI JIJIsl OIUCY PIlIEHHS B HiIoMy (pHc. 3):

— PilueHHs Moxe MIicTUTKU—

MpoekTu — Enemenmu
npoekmy
H .exe
[ . + PoawwupenHa = |-dll El
EnemeHTw pillieHHA Qaitnu p =
: MocunaxHga MOAYNE. ..
' [Manku
|
yFr--T Tt 0= |
} IHWi dharnm !

Puc. 3 Cxema BMicCTy pillleHHS

[Io6 nomoMorTi KOpUCTYBauaM OPraHi30BYBaTH 1 BUKOHYBATH CTaHIapTH1
3aBJaHHsI 13 3aCTOCYBaHHSM EJIEMEHTIB, IO PO3pOOJsIIOThCs, mpoektu Visual
Studio BMKOPHCTOBYIOTHCS SIK KOHTEHHepH B Mexax pimieHHs. Ile mosBosise
JIOTIYHO YMPABIIATH, BUKOHYBAaTH MOOYIOBY 1 HANAaro/KyBaTh €JIEMEHTH, IO
YyTBOPIOIOTH nporpamy. Ha Buxoni, Sk nmpaBuio, MU OTPUMYEMO Iporpamy Io
BUKOHyeThcsa (EXE), ¢aiin 610mioTexkn auHamiuHoro komnonyBanHsa (DLL) abo
MOJ1YJIb.

[IpoekT Moke OyTH TMPOCTUM a00 CKJIaJHUM 3aJ€KHO BiJI KOHKPETHHX
BuMoOT. [IpocTrii mpoeKT Moke MICTUTHU (ailin KOy IporpaMu Ta (hailsi mpoeKTy.
binbi ckiaaaH1 MPOEKTH MOXKYTh BKJIFOYATH 111 K €JIEMEHTH 1, KpIM TOT0, CIIeHapii
0a3 maHux, 30epekeHi mpoIeypH Ta MOCKIaHHs Ha icHyto4ul XML (Be6-cmyx0n).

II1a0/10HM IpOEKTIB

Visual Studio nanae 1raGboHu It IPOSKTIB HAWOLIBII MOIUPEHUX THITIB.

BukopuctanHs mMpoekTiB 1 1X MIa0JOHIB J03BOJIIE KOPUCTYBadeBl
30CepeauTHCs Ha peanizaiii okpeMoi (QyHKIi, B TOH yYac SIK TUIIOBUH MPOEKT
oOpaHoro Tuny OyJie 3reHepoBaHUN aBTOMaTUYHO.



dailyid MPOEKTIB

Koxen mabion cTBopioe (ailil mpoeKTy, B SKOMY MICTAThCA METajaHi
MOTOYHOTO MPOEKTYy. Paill MPOeKTy MICTUTh HAJNAIITYBAaHHS MPOEKTY, a TAKOXK,
MO>KIIUBO, CITUCOK (PailiiB MPOEKTY Ta iX pO3TallyBaHHS.

[Ipu nomaBanHi ¢aiay B MmpoekT iHdopmallis npo Horo (izuuHe Mmicle
po3TalryBaHHs 3aHOCUTHCS B (haiin mpoekty. [lpu BumageHHi Takoro 3B'I3Ky, 15
iHpopMmariis BuganseTbes 3 (aimy npoekty. [11abmoH MpoEKTy BU3HAUAE, sKi
KOMaHH JOCTYIHI 7151 KO>KHOTO HOro eJeMeHTa.

Maiictep cTBOpeHHs Iporpam Hajiae inTepdeiic 1 CTBOPEHHS IPOEKTY 3a
mabJIOHOM Ta CTBOPEHHS IIAOJIOHIB i (paiiiniB Koay mporpamu. Maiictep
HAJIALLITOBY€E CTPYKTYypy HNpOTrpaMH, OCHOBHI MEHIO Ta MaHENl IHCTPYMEHTIB,
3a0e3neuye BKIIOUECHHS IeIKUX (aililiB 13 3aroJi0BKamMu.

I'osi0BHA cTOpiHKA, BIIKPUTTHA Ta CTBOPEHHS MPOEKTIB

[Micns 3amycky Visual Studio BimkpuBaeTbcs cTapToBa CTOpIHKA, SIKa
J03BOJISI€ OTPUMATH JIETKUM JOCTYII 10 HAassBHUX MPOEKTIB a00 CTBOPUTH HOBHIA
MIPOEKT.

CrapToBa cTOpiHKa Ma€ MPUOJIM3HO Takuil BUTIsiA(pUc. 4):

Visual Studio 2022
OTKpLITE NOCAEAHWE
KNOHUPOBAHKE PEMO3HTOPHA
cpun
] OTKpBLITL NPOEKT MKW peleHne

poes Visu
s

B OTXPLITk IOKANLHYIO NanKy
Miepesivi n spsatsaemy K04 § MoB0k manee

3AaHWE NPOeKTa

Puc. 4. CtaproBa cropiaka Visual Studio

B o0nacti, sika po3ramioBaHa JiBOPYdY, MOXHa OOpaTd Ta BIIKPUTH
MIPOEKTH, 3 SKUMH IMpalloBaid HemoAaBHO (e obmacte Hux4de cmiB Open
recently). IlpaBopyu, Hikue cmiB Get started, posrarroBaHi KHOIKH, sKi
J03BOJISIFOTH BiIKPUTH YW CTBOPUTH MPOEKTH Ta PIillICHHS.

JIig BIAKPUTTSA BXKE ICHYIOUOTO IPOEKTY NOTPIOHO a00 HATUCHYTH KHOIIKY
Open a project or solution crapToBoi cTOpiHKH, a00 0OpaTH OIIlii TOJOBHOTO
menio File: Open: Project/Solution...(puc. 5):



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

itz * Loe + B | ncal Windows Debuaaer »
Open * 99 Project/Solution... Ctrl+ Shift+ 0 i

Puc. 5. Bubip icHy1040ro mpoexTy

JIist CTBOPEHHSI HOBOTO MPOEKTY BUKOPUCTOBYETHCS MANCTEp TOAATKIB.
Jlns Hioro BIAKPHUTTA MOTPiOHO abo HaTUCHYTH KHomky Create a new project
CTapTOBOi CTOpiHKHM, abo  oOpatm omiii ronoBHOro MmeHro 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
Open » | &= Repository...
Solu &% Clone Repository... %3 File... CtrlsN

Start Window Project From Existing Code...

Puc. 6. CTBOpeHHSI HOBOTO MPOEKTY

B pianoroBoMy BikHI MOKHa 3a7aT iM's, Miciie 30epiraHss 1 madJioH
HOBOTO TIPOCKTY.

[IIo6 cTBOpUTH TOPOXKHINA TPOEKT, BUKOPUCTOBYHTE 11adion Empty
Project (puc. 7):

Coagarive npor

Puc. 7. CTBOpeHHS ITyCTOr0 MPOEKTY

V BiKHI HajaIITyBaHHs mapameTpiB mpoekty (Configure your new project)
noTpIOHO BKaszaTH iM’s poekTy (mosie Project name) ta miciie oro 30epiranHs
(mome Location). Haituactimme mu OyaeMo CTBOPIOBATH  PIillICHHS, SIKi
CKJIaJIalOThCS 3 OJHOTO IMPOEKTa, TOMY JJIsI CHPOIICHHS (ailjioBoi CTPYKTypu

MoHa BuOpatu omirito “Place solution and project in the same directory” (puc.
8):



Configure your new project

Empty Project ¢++  Windows  Console

Project name

‘ Laba3 ‘

Location

‘ C:\Users\ Informatics1 ‘-‘ -

Selution name (7)

Place solution and project in the same directary

Puc. 8. HanamrryBanHst napameTpiB IPOEKTY

[Ticns poro BimkpueThes podboue BikHO Visual Studio. B o6nacri miBopyd
po3ramoBanuil IlpoBinHuk pimenb (Solution Explorer), sxuii BinmoOpaxkae
MIOTOYHE PIIICHHS, SKE MOXE MICTUTH OJWH 4 Oinbine mpoekTiB. Ha puc. 9
HaBeJIeHO npukiaj pimmeHHsa «Laba5» (HaBeneno 3enennm). e pimeHHs MiCTUTh
OJIMH TPOeKT 13 iM’siM «Labab5» (naBeneHo cuHiMm). B mpoeKkT MOKYTh BXOAMTH
pi3Hi U (haiiii (HaBeaeHo KOBTUM) — (paiinm 3 kojoM miporpamu (Source Files)
13 posmmMpeHHsM *.c¢, aiinu i3 3aronoskamu (Header Files) i3 po3mmpennsm *.h
, Ta 1HII1. B pukiaal Ha pUCyHKY HHYKYE MPOEKT 1€ HE MICTUTh KOAHOTO (haiiiy.

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

=

Puc. 9. [puxnax pimenns «Lababy

JlonaBanHs (ailjiiB 10 MPOEKTY

[Ticnst cTBOpEHHS MPOEKTY A0 HHOTO MOKHA JI0J[aBAaTH HOBI UM BKE ICHYIOY1
¢aiinu. [{ns nporo noTpioHO 00paTH MiAKaTaIOr MIPOEKTY BIAMNOBIIHOTO THUITY Ta,
HATUCHYBILM IMPaBOI0 KHOMKOI MHII, BU3BAaTH KOHTEKCTHE MEHIO. B mpomy
KOHTEKCTHOMY MEHIO MOTpiOHO  00patu  omiii Add: New lItem... nnsa
nonaBaHHs ~ HOBOro  (daitmy  uum Add: Existing Item... nns nonaBaHHS
icHyrouoro aiiny. Ha puc. 10 mokaszano jgomaBanHs 10 npoekty «Laba5» HoBoro
¢aiiny, B skoMy OyJie HAMMCAHO KOJ IPOTpaMu:

10



Solution Explorer

G- am| L

Search Solution Explorer (Ctrl+;)
131 Solution ‘Laba$' (1 of 1 project)
4 Laba5

b =B References
External Dependencies
Header Files
Resource Files

Source -

TR =)

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. JlonaBanHst HoBoro aitny

k1o goJaBaTH BXKE ICHYIOUUH (ailil, TO y TPOBIAHUKY, IKMI BIIKPHUBCH,
MOTPiOHO MPOCTO BKA3aTH MIJISAX JI0 TOTPIOHOTO (aiiiy.

Axuo ¢aiin notpidHo ctBOpUTH (onuli Add: New Item... ), BLIKpUBA€ETbCA
BikHO Add New Item, B skoMy MOTpiOHO BKa3aTu THII (haiiry, HOTo iM’s Ta MicIie
po3TainryBaHHS. 3a 3aMOBUYBaHHsAM (Qaiin Oyne 30epekeHuil B MOTOYHOMY
Kartajo3l npoekty. Ha pucyHKy HMXKYe MOKa3aHO JoJaBaHHs (¢ailly, B SKOMY
Oyxae Hammcana nmporpama MoBoro C++ i3 iM’sim Laba5_code.c. Ileti daiin Oyme
yacTUHOIO mpoekTy Labab.

[Ticnst Hatuckanuas kHorku Add, B oGacti miBopyd, Hax BikaHom Output, y
TEKCTOBOMY PEIaKTOpl BIAKPHUBAETHCS CTBOpeHHU aiin. Ilicas mporo MoxkHa
MMCcaTu TeKCT nporpamu (puc. 11):

Puc. 11. BikHO 1151 HanmMcaHHs KOy

3aco0u modynoBu
VY cepemosumi Visual Studio mependadenuii moTy)HHI HaOip 3aco0iB
noOyJOBU Ta HaJaro/UKEHHs. 3a JOMOMOror KoHpirypaiiil mo0ynoBu MOXHA
BUOWpATH KOMIIOHEHTH MJis TOOYJOBH, BUKIIOYATH KOMIIOHEHTH, SKI HE
NOTpiOHO BKJIFOYATH B MOOYJOBY, a TAaKOXX BHU3HAYaTH, K OyayTh MOOYAOBaHI
BUOpaHi MPOEKTH 1 U1 AKOI MIaTPOpPMH.

11



Hns  mobynmoBu  (30ipku) TmporpamMu  MOTPIOHO  BHOpaTH  OMIIii
mento Build:Build Solution (puc. 12):

B Fle Edit View Git Project | Buid | Debug Test Anobze Tools Extensi
&

<] G- @9 i Build Solution -
h i I ' o
Rebuild Solution Ctrl+ AlteF7
DB

Clean Solution

Puc. 12. 36ipka nporpamu

V BiknH1 Output moBuHHa BigoOpakatucs iHdopmallis Ipo Xia 301upaHHs, a
TaKOX PO BUSIBJICHI MOMMIKY KoMusii. [Tpukman ingopmartii mpo pe3ynbratu
30MpaHHS TPOCKTY MOKHA TTOOAYUTH Ha pucC. 13(HaABEICHO CUHIM):

o Ele Edt Niew Gt Boject Buid Cebug et Al Kook  Extensions Window Help § 3 -
o G-t B0 Dy - « b Local Vindaws Debugger = Aute AT & tesee @
Labas codec & X
7 oni s o
1x
En
guration: Debug Winsz
8 up-to-date, 8 skipped smesemcees

Puc. 13. Bikno Output

SAxio mpu moOy0Bi (haiiiy, 1110 BUKOHY€EThCS OyJTH BUSIBICHI TOMUWJIKH, TO,
3a3Buyai, (aia MmO BHUKOHYETbCS MNOOyAOBaHO He Oyne 1 mpo e Oyze
noBigomsieHo y BikHI Output (HaBegeHo ¢ioneroBuM). CHHCOK TMOMHUIOK
(HaBEIEHO YEpPBOHMM) Ta TMOMEPE/KEHb (HABEJIEHO KOBTHUM) 13 JCTaIbHUM

OMKCOM (HaBEJICHO MOMapaHYeBUM ) TAKOK MOXKHA 1odaunTu B BikHi Output (puc.
14):

Output v ix
Show output from:  Build - == E
1>------ Build started: Project: LabaS, Configuration: Debug Win32 ------ -
13Laba5_code.c
1>CN Laba5\Laba5\Laba5_code.c(5,12): warning C4@13: 'printff' undefined; assuming exter
13Laba5_code.obj : error LNK2819: unresolved external symbol printff referenced in function—|
1>C:\ Laba5\Laba5\Debug'\Laba5.exe : fatal error LNK11J8: 1 unresolved externals
1>Done building project "Labas‘\tcxproj"w
========== Build: @ succeeded, 1 failed, @ up-to-date, @ skipped ==========

— -
4

3

Puc. 14. Tlomunku npu moOy10Bi IporpamMu
Axmo BikHO Output Oyio BuMaIKoBa 3aKPUTO, TO 3HOBY BIAKPUTU HOTO
MoskHa oOpasiu omiii merro Debug: Windows: Output (puc. 15):

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

Window Help  Search (Ctrl+Q) P Laba5
e - R =& | Dl Windows | & Breakpoints Alt+F9
Graphics * | &7 Exception Settings Ctrl+Alt+E
Solution Explorer Start Debugging F5 [> output
Start Without Debugging Ctrl+F5 [ Show Diagnostic Tools Ctrl+Alt+F2
p es Alt+F10

A G Immediate Ctrl+Alt+]
@ P AweE? T

Puc. 15. Biakpurts Bikaa Output
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3aco0u HAJIATO;KEHH S

Axmo moOyaoBa BHKOHYBAaHOTO (ailily TpoWIUIA YCIINIHO, TOOTO YycCi
CUHTAKCUYHI TOMIJIKH OyJI0 BHUIPAaBIEHO, TO MOXXKHA ITOYMHATH TIPOIIEC
HAJIaroKCHHS.

[Tportec HamaroHPKeHHs, KW BUKOHYETHCS 3a JOTIOMOTOIO BiTaT4HKa,
JI03BOJISIE BUSBUTU Ta YCYHYTH TaKUX MpoOJeM, sIK JOTIYHI Ta CEMaHTHUYHI
TIOMUJIKH, SIK1 TPOSIBIISTFOTHCSI BXKE 1T Yac BUKOHAHHS. Y peskuMi 3ynuHku (Break
Point) MmosxHa meperisiaaTy JIOKaJIbHI 3MIHHI Ta 1HIII TaH1, BAKOPUCTOBYIOYH TaKi
3aco0w, sk Bikna sminnux (Watch) i Bikuno mam'sti (Memory).

s Toro, mo0 3YMUHUTH BUKOHAHHS MPOTPaMU 10 TIEBHOTO psiKa, B
bOMY PSAKY HOTPiOHO BcraHoButH Break Point. Moro moxHa BcTaHOBUTH
KJIIKHYBIIIM J1BOIO KHOIIKOIO MHIII Ha Cipiid 00JIacTl, sika pO3TalllOBaHa JIBOPYY
BiJl TEKCTY MPOrpaMu, HABIPOTH 0OpaHoro psaka (Ha puc. 16 Break Point — me
YEPBOHHUM KPYKEUOK):

0 He [ Vew Gt Bojsa Buid Deug Tex Ambae Took Extensions Window g 210 s o

©-0 -2 BP9 -l Deug - x5 = B Local Windows Debugger = Autc CRIEIE T R et 2

Puc. 16. Break Point

Jlst 3amycKy mporpaMul B peKHMMI HalaroJKeHHsI MOTpiOHO abo oOpaTtu
oniii MEHIO
Debug: Start Debugging, a6o HatucHyBIIHM rapsuy kiagimry F5 (puc. 17):

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

Q- H-o R 9-0 - e Windows vl
Graphics b

P Start Debugging F5
W - dm@ e }'|:| P Start Without Debugging Ctrl+F3

Puc. 17. Start Debugging

Sxmo 3a3maneriges Oynmm moctaBieHi Break Point, To micims 3amycky
MporpamMu Ha BUKOHAHHS B PEXKHUMI HaJaro/pKeHHs, mporpama Oyjae BUKOHAHA
TiIbKK a0 nepmoro Break Point, micis 4oro BHKOHAaHHS MporpaMu Oyje
npusynuHeHo. [Ipo Miciie 3ynuHKHA mporpamMu iHPOpPMYye KOBTA CTpPUIKA Ha
CIpOMy TMOJ1 JIBOpPYY BiJI TEKCTy NporpamMu (Ha PHUCYHKY HI)KYE HABEACHO
nomapaHueBuM). [HpopMmaliro mMpo 3HAYCHHS, SKI 30€piraroThCs y 3MIHHHUX,
MOXHa OTpuMaTH abo 3a jgomomorow BikHa AUtoS (Ha puc. 18 HaBeaeHO
camaToBuM), a0 BikHa Watch (Ha pucyHKy HMKYE HABEICHO 3EJICHUM):

13



««««««

) Stack

Puc. 18. Bikuna Autos ta Watch

Jo BikHa AULOS aBTOMATUYHO JOJAIOTHCS 3MIHHI, BUAUMI Yy MexXax
noToyHoro 0J0Ky, a 1o BikHa Watch 3minni nmoTpiOHO momaBaTu BpyuHny. s
1bOro MOTP1OHO abo Oe3nmocepeHLO0 HAOpaTH Ha3BY 3MIHHOI B 1ol Name BikHa
Watch (tam ne manmcano migkaska Add item to watch), abo xiikHYyTH MpaBoIO
KHOTIKOO MHUIII 1 B KOHTEKCTHOMY MeHto oboparu omiiro Add Watch (puc. 19):

L=z Go lo Lisassembly Ctri+K, G

i Add Watch

Puc. 19. ®ynkuis Add Watch

[IpomoBkuTH BUKOHAHHS Mporpamu 10 HactymHoi Break Point a6o mo
KIiHIIA MporpaMud MokHa abo oOpasmm omiii meHio Debug: Continue, a6o
CKOPHUCTABIIUCH Tapsiuoro kiasimero F5 (puc. 20):

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

i@ - T Windows v
i Process: [23568] LabaS.exe -

Graphics 3

P Continue F3
Break All Ctrl+Alt+Break

Puc. 20. ®ynkuis Debug: Continue

Cepenosumie IDE Visual Studio Takox mpornoHye MOKpOKOBE BUKOHAHHSI
mporpamMu, KOJH 3a OAWH KPOK OyJe€ BUKOHAHO IHCTPYKIli MEBHOTO PpsIKa.
[TokpokoBe BUKOHAHHS 1HCTPYKIIH MOKHA BUKOHYBATH 13 3aX0JIOM BCEPEIUHY
GbyHKIIIH, 110 BUKJIMKAIOTHCS 200 03 3axoay Bcepeauny QpyHkiii (puc. 21):
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d | Debug | Test Analyze Tools  Extensions  Window

Windows »
Graphics ]
P Continue F5
l Break All Ctrl+Alt+Break .
] B Stop Debugging Shift+F3 | @
XK Detach All
Terminate All
©  Restart Ctrl+Shift+F5
Y= Apply Code Changes Alt+F10 =
@ Performance Profiler... Alt+F2 Lt
@ Relaunch Performance Profiler Shift+Alt+F2
@# Attach to Process... Ctrl+Alk+P 5
Other Debug Targets »
¥ Stepinto F11
2 Step Ower F10
P Step Out Shift+F11

F - P

Puc. 21. ITokpokoBe BUKOHAaHHA (DYHKI[1H

Sxmo obpatu ommii menro Debug:Step Over abo marucuytn F10, TO
HACTYyIHUH psJIOK Oy/ie BUKOHAHO 0e3 3aX0/y BcepeuHy (PyHKITIi.

Sxmo oOpatm ommii MeHnto Debug:Step Into a6o watucuith F11, TO
HACTYyIHUH pAIOK Oy/ie BUKOHAHO 13 3aX0JI0M BcepeanHy (yHKIIIH sKa HamrcaHa
B IIbOMY PSJIKY.

Skmio obpatu omirito meHro Debug:Step Out, To Oyae BukoHaHO BUXIiZ 13
MOTOYHOI (PYHKIII B PYHKIIF0, IO il BUKIMKAJIA.

3Ha4YeHHs 3MIHHMX Yy BikHI meperissay WatCh oHOBMOIOTBCS MO Mipi
BUKOHAHHS TIPOTPAMH.

Ha puc. 22 naBeneHno npukiaa BMICTy 3MIHHOI ¢ JI0 (pUCYHOK JIBOPYY) Ta
nicist (pUCYHOK MpaBoOpyd) BUKOHaHHS 11 Moaudikaii (psaok 8):

Laba3_codec @

Laba5_codec & X

[ Laba5 ~| (GlobalScope)  ~|® main(void) Mkal [ ~|  (GlobalScope)  ~| @ main(void) -+
1 #include <stdio.h> 1 #include <stdio.h> =
2 2
3 Elint main(void) 3 Elint main(void)
4 { 4 .
5 int a, b, < 5 int a, b, < o1
3 a=2; 6 a 23
o 7 b =3; 7 b =3;
8 =a+bh 8 c=a+ bj
9 printf("%d + %d = %d b, ¢) B | printf("%d + %d = ¥d\n", a, b, ¢); sims=
) T - 1e -
100% - & No issues found ;7 ch:1 sec CRLM100% - & No issues found Ln:8  Ch:1  SPC_ CRL
m— E——
Watch 1 v Bx
Search (Ctrl+E) P - Search Depth: 3 - Search Depth: 3~
Name Value Type
int

utos Locals Threads Modules JUER<GE]

Puc. 22. BmicT 3MiHHOI ¢
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JlocTpokoBe 3aBeplIeHHS pOOOTH NPOrpaMu B HAJIAroJKyBaJIbHOMY
peXUMI

JInst TOCTPOKOBOTO 3aBEepIICHHS pPOOOTH B MPOTpaMu, 3amlylICHOi B
HAJIarO/KyBAJILHOMY peXHMi B TOTpiOHO oOparu ommii menro Debug:Stop
Debugging (a6o natuchits Shift + F5):

Debug | Test Analyze Tools  Extensions  Window

Windows ] [
Graphics ]
P Continue F5
I Break All Ctrl+Alt+Break
B Stop Debugging Shift+F5

Puc. 23. dynkuis Debug:Stop Debugging

JlesiKi cTaHIapTHI MaTeMaTHYHI (PYHKIIIL

CranpapTHi MareMaThyHl (YHKIIi OTrOJIOIIEHI B 3arojoBOYHOMY (aiiil
math.h.

abs — abcomoTHe 3HAYCHHS IIUTOTo yucia - |X|:int abs(int x);

fabs — aOcomoTHe 3HaueHHsS YMCla 3 IJIaBalOuor0 Toukorw - |X|:double
fabs(double x);

sqrt — obuuncienHs kBaapaTHoro kopens: double sqrt(double x);

pow — migHeceHHs g0 cremnens: double pow(double x, double y);

COS — KocMHyC — COS(X) (TyT i mami X 3amaeThcst B pazianax): double
cos(double x);

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

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

acos — apkkocunyc — arccos(x): double cos(double x);

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 — Harypaneuuii torapudm — In(x): double log(double x);

10g10 — necsitkoBuii morapudm - 10g10(x):double log10(double x);

st poboTr 3 nanumu Ty float OinbiicTs mepepaxoBanux QYyHKIIH Mae
eKBiBaJieHTH, Taki sik logf, powf i T.1. (1uB. 1OBIAKY).

Jlesiki MaTeMaTH4Hi KOHCTAHTH

CrangapTHi MateMaTuyHi (QYHKII 3HAXOASATHCS B 3aroyioBHOMY (aiimi
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math.h. [{ns BUKOpUCTaHHS KOHCTAHT MePeI i KIFUYeHHIM (aiily 3arojoBKiB

math.h ciin mogatn HacTyHUH psIOK

#define _USE_MATH_DEFINES
[Nepenik KOHCTaHT, sIKi BU3HAYEHI B ¢aitni math.h , naBexeno B Tadm. 1.

Tabnuys 1
Iepeaik koncranT math.h

CumBon Bupas SHaUCHHS
M_E ¢ (excrioHeHTa) [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
Po0oue 3aBganHsA
1. Cknactu anropuTMm po3B’si3aHHS 3adadl 3rigHO BapiaHty. HamamoBaTu

o o 0k

OJIOK-CXEMY aJITOPUTMY .

CTBOpUTH HOBUI MOPOXKHIM MPOEKT.

Hammcatu mporpamy, mo peanidye BUKOHAHHS CKJIQJICHOTO alTOPUTMY.
Bxigni pgani (3agaHi cUMBOJaMHM Y KOXXKHOMY BapiaHTi) 3a7aTu
KOHCTaHTaMH, a pe3yJbTaT OOuYMCIEHb BHUBECTM Ha  CKpaH
(BuKopucTOBYBaTH (yHKIit0 Printf()).

CKOMMTIOBATH TIPOCKT.

[TpoBecTH MOKPOKOBE HAJIATOKCHHS:

Bcranosutu Break Point Ha meBHOMY psI0YKy BCEpEIUHI MPOrPaMHu.
Honatu 10 BikoHi Watch yacTuHy 3MIHHUX, SIKI BUKOPHCTOBYIOTHCS B
MIPOrpaMi.
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3amyCTUTH Ha BUKOHAHHS MPOTpaMy y peKUMi HaJaroKeHHS.
[TonuBHTHCS 3HAYCHHS 3MIHHUX 3a JIOIIOMOTO0I0 BikoHI Watch.
BukoHatu nexinapka psiKiB Koy 0e3 3axX0/1y BCepearHy (PYHKIIII.

-~ ® a0

Buxonatu psiiok Koay, KU MICTUTh MaTeMaTU4YHy (PyHKIIIIO, 13 3aX070M

B cepeauHy (yHKIII.

g. IloBepHytuch i3 maremaruunoi ¢yHkmii B Qynkmito main() Ta
HEPEeKOHATHUCS 3a J0omoMoror BikoHis Watch 1o aeski 3MiHHI 3MIHHIN
CBO€ 3HAYEHHSI.

h. Bukonatu mporpamMud g0 KIHII Ta MPOACMOHCTPYBATH pE3yJIbTaT

0OYHMCIIeHHS 3aJ1a4l 3T1JIHO BapiaHTy (Tadi. 2).

Tabnuys 2
BapianTu 3aB1aHb

BapianT (3aBnaHHS

1. OOGuuCcINTHU JOBXHUHY KOJIa, TIJIOINLY Kpyra 1 00'eM KyJii OJHOTO 1 TOTO K
3a/1aHOTO pajiycy I.

2. OO0UnCIUTH TIEpUMETP PSIMOKYTHOTO TPUKYTHHKA 32 JIOBKWHAMH JIBOX|
fioro kareTiB @ Ta b.

3. 3a xoopawHaTaMu TphoxX BepmuH ((X1, Y1), (X2, Y2) Ta (X3, Y3))
TPUKYTHHUKA 3HAUTHU MOTO ILIOLLY.

4. OOuMcIUTH TIIONIYy KUIbL, IIMPUHA KOTPOro JopiBHIOE H, 4
BIJIHOIICHHS pajiyca OUIBIIOTO Kojia [0 PajalyCy MEHIIOro KoJia)
nopiBHIoe D.

>. OOYUCTUTH TUIONTY MPSIMOKYTHOTO TPUKYTHHKA 32 JIOBKMHAMU HOTO

KaTeTa a 1 TIOTEeHY3H C.

6. 3mimanu V1 mitpiB Boau 3 Temmepatyporo t1 rpagyciB Llenbcis 3 v2
miTpaMu BOAaW 3 TemrepaTyporo t2 rpamyciB llenbcis. OOuucnutH
TEMIEPATypy CyMIIIi 1110 YTBOPUIIACS.

7. Y kyOiuHUIA, HAMOBHEHUI 7O KpaiB akBapiyM 31 CTOPOHOIO @ METpIB
ONMyCTHJIM KYJIO aiamMeTpoM b cM. OGUMCINTH, CKUIBKH BiJCOTKIB Biff
MOYaTKOBOTO 00'eMy BOJIM BUJUIETHCS 3 aKBapiyma.

8. OOunCIUTH TePUMETp PIBHOOEIPEHOI Tparmemii 3 ocHoBamMH a 1 b i
BHCOTOIO h.

0. OO6YHCIUTH TUIOLLY PIBHOCTOPOHHBOTO TPUKYTHHUKA 31 CTOPOHOIO a.

10. YV ky0i 31 CTOPOHOIO @ BUCBEPIMINA OTBIp aiamerpoMm D. Ha ckinbku

BiJICOTKIB 3MEHIITMIACS Maca Kyba?
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11.

OOYHCIUTH IOy MPSIMOKYTHOTO TPUKYTHHKA 33 JOBKHHAMHU JIBOX
1ioro xareriB a ta b.

12. OOumcIuTH TUIONLY piBHOOEApeHOoi Tparellii 3 ocHOBaMu a Ta b i
BHCOTOIO N,

13. OOYMCIUTH TUIONTY KOJIa, OMHMCAHOTO HABKOJO PIBHOCTOPOHHBOTO
TPUKYTHUKA 31 CTOPOHOIO 4.

14, 3a xoopawHaTaMu TphoX BepmuH ((X1, Y1), (X2, Y2) Ta (X3, Y3))
TPUKYTHUKA 3HAUTU KOTO IEPUMETP.

15. OO6uucnuTH TOBXKUHY KOJIA, BIIMCAHOTO B PIBHOCTOPOHHIN TPUKYTHHUK|
31 CTOPOHOIO 4.

16. € PpIBHOCTOPOHHIN TPUKYTHUK 31 CTOPOHOIO a. 3HAWTH, SKE
CHIBBIIHOIIEHHS M1 TUIOIIEIO OMMMCAHOTO HABKOJIO HHOTO 1 BIUCAHOTO
B HHOT'O K1JI.

17. OO6UUCIITh TIEPUMETP MPAMOKYTHOTO TPUKYTHHKA 32 IOBXKUHAMU HOTO
KaTeTa a 1 TIOTEeHY3H C.

18. € pIBHOCTOPOHHIM TPUKYTHHK 31 CTOPOHOIO @. 3HAUTHU CI1BBIIHOIICHHS]
MEePUMETPA OMTMCAHOTO HABKOJIO HBOTO 1 BIMMCAHOTO B HHOTO KiJl.

19. OOYUCITUTH TOBXKUHY KOJa, OMHCAHOTO HABKOJO PIBHOCTOPOHHBOTO
TPUKYTHUKA 31 CTOPOHOIO 4.

20. OOGYMCINTH TUIONIY MIBKUIBI, IIUPUHA SKOro mjopiBHIOE H, a
B1IHOILICHHS pajilyca OUIBIIOI KoJia IO paJilyCy MEHIIOI OKPY>KHOCTI
nmopiBHIO€E D.

21. OO6UHUCITUTHU TUIONTY KOJa, BIIMCAHOTO B PIBHOCTOPOHHIN TPUKYTHUK 31

CTOPOHOIO a.

KoHTpoabHi nMTaHHA

Ski OCHOBH1 KOMITOHEHTH 3a3BUYaii BKJIIOUA€E B C€0€ CyUacHE CEPEIOBHUILIEC
po3poOKu?

SIki 3aco0u BiTaro/KeHHs B cepeaoBuini po3podku Visual Studio Bam
BioMi?

Aki J0maTKOBI  MOMIMBOCTI Ja€ 3allyCK MOporpaMd B PEKUMI
HaJIaroIKeHHS ?

Sxi crangapTHi MaTemMaTu4Hi QyHKiii MoBu C++ Bam Biomi?
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JlaGopaTopna po6ora Ne2
IIporpama, 1o po3ranyxyerbcs

Mera. HalOytu mnpakTHYHMX HABUYOK B pO3poOIi mporpam, IIo
PO3TaTYKYIOThCSI, 13 BUKOpPHCTaHHSIM orieparopis if Ta switch.
Temu 1151 MONEPeIHHOT0 OMPAIIOBAHHA:
JIOKaJIbHI Ta IriI00aIbHI 3MiHHI,
oriepaTopu: apupMeTHyH1, TOPIBHIHHS, JOT14YH1, TOOITOBI;
MOPSIOK BUKOHAHHS OIIEPaTOPiB;
CKJIaJICHI OllepaTOpH MPUCBOIOBAHHS,
yMOBHU# oniepatop if;

oreparop BuOOpy Switch.

3araabHi BizoMoCTI.
ANTOpUTM HA3MBAETHCA TAKUM, IO PO3TATYXKY€EThCS, SKIIO BIH MICTHTh
K1UJIbKa TUIOK, K1 BIIPI3HAIOTHCSA OJHA Bl OJHOT BUKOHYBaHUMH JiaMH. [lepexin
OO0YHCIIIOBAJIBHOTO NPOLECY HAa Ty ab0 1HIIY TUIKY alrOpUTMYy BU3HAYA€THCS
pe3yJIbTaTOM OOYMCIICHHS BHPa3y-yMOBH, SIKa MOXXE MaTH y CBOEMY CKJajl
apu(pMeTHUYHi, JIOT14HI ONeparlii Ta oneparii BiTHOCHH.
Onepauii BiTHOIIEHHS !

> — OlnblIe;

>= — Ourble ado PiBHO;
< — MCHIIE;

<= — meHuIe ado pPiBHO;
== — pIBHO;

I= — He piBHO.

Jloriuni onepamii:
&& — moriuna I;
|| — moriuna ABO.
Oneparopu kepyBaHHsI pOOOTOIO TPOTpaMU HA3WMBAIOTh KEPYHOUUMU
KOHCTPYKITISIMU TIporpamu. J[o HUX BIAHOCATH:
® CKJaJeH1 OlepaTopu;
® ormeparopu BHOODY;
® OIepaToOpy LUKIIB;
® OIIEepaToOpH MEPEXOLY.
Oneparop Bupasy. bynb-akuii Bupas, MO0 3aKIHUYEThCS KpPAmKoOo 3
KOMOIO, PO3IIISIIAE€THCA SIK ONEpaTop, BUKOHAHHS SIKOTO IMOJISTaE B OOYUCIICHHI

pOr0 BUpaszy. OkpeMuil BUMAI0K — MOPOKHIN OnepaTop, SKUi MO3HAYAETHCS 5K
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.

Hpuxnaau:

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

Cxaaneni omeparopu. [lo CKIafcHHX OINEpaTopiB BiTHOCSATH BIIACHO
CKJIaJIeH1 orepaTopH 1 6;oku. B 000X Bumaakax I1ie MOCIiI0BHICTh OMEPaTopiB,
yKIageHa y (irypHi AyXKKu. Biok BiIpi3HSETHCS B CKJIQJICHOTO oOIlepaTopa
HAsIBHICTIO BU3HAuUEHb y Tii Onoka. Hampukman:

{
n++; // ye ckradenuii onepamop
summa+=n,
by
{
int n=0;
n++; //ye ook
summa+=n,
by

OnepaTopu BUOOPY — 1€ YMOBHHIA oniepaTop 1 NepeMHKay.
YMOBHUI OnIEpaTop Ma€ MOBHY Ta CKOpOYeHY (popmu.
if ( supaz-ymoea ) onepamop, //ckopouena gpopma
SAx Bupa3-ymMoBa MOXYTh BHUKOPHCTOBYBAaTHUCS apU(PMETUYHHI BUpa3,
BIJIHOIIICHHSI Ta JIOT1YHUM Bupa3. Hanpuknan:
If (X<y&&x<z) min=x; //ckopouena ¢popma
if ( supaz-ymoea ) onepamopl; //mosna ¢hopma
else onepamop?2;
SKio 3HaYEHHS BUPA3Y-yMOBHU BIAMIHHI BIJl HYJIA, TO BHKOHYETHCS
onepamopl, Ipu HyJIbOBOMY 3HaU€HH1 BUPA3y-yMOBH BUKOHYETbCS onepamop.2.
IlepemMuka4 Bu3Hauae MHOKHUHHHI BHOIP.
switch (eupa3s)

{

case koncmanmal : onepamopl ;

case koncmaumaZ2 : onepamop?2 ;

default: onepamopu; //Modrce Oymu 8i0CYmHiMm
¥

[Ipu BUKOHAHHI orepaTopa switch 00UHCITIOETECSA BUPa3, 3alMCAHUN TICIIS
switch, BiH Mmae Oyt wimmM yucioMm. OTpuMaHe 3HAauYeHHsI TOCIiIOBHO
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MOPIBHIOETHCS 3 KOHCTAaHTaMH, SIK1 3amucaHi ciijom 3a case. [Ipu nepmomy sxe
30iry BUKOHYIOTBCS OIEpaTOpH, MO3HAYEHI MaHOK MITKOIO. SIKIIO BHUKOHAHI
oTrepaTopy HE MICTATH OIepaTopa Mepexoidy, TO JAalli BUKOHYIOTECS OlepaTopH
BCIX HACTYIHUX BapiaHTIB, MOKH HE 3 SBHUTHCS OMEPATOp TMepexomy abo He
3aKIHYUTHCS TIepeMUKaY. SIKIO 3HAUEHHS BHUpa3y, 3alKrcaHoro micis switch, ue
301r710Cs 3 HKOJHOIO KOHCTAaHTOIO, TO BHKOHYIOTHCS ONEpaToOpH, AKl 1AyTh 3a
mitkoro default. Mitka default mosxe Oyt BiACYTHBOIO.
Onepatopu nepexoay BUKOHYIOTh O€3yMOBHY Iepeady KepyBaHHS.
break — omeparop nepepuBaHHs orneparopa.

Hanpuknan,

switch (eupa3s)
{

case koncmaumal : onepamopl ; break;

case koncmauma?2 : onepamop?2 ; break;

default: onepamopu; //Modxce Oymu 6i0CYmHIM
by

VY pasi, Koou oTpuMaHe 3HAYEHHS 301rJI0CS 3 OJIHIEIO 13 KOHCTAaHT, SKI
3amucaHi CJIJIOM 3a Case, BAKOHYIOThCSI OTIEPATOPH, MO3HAUEHI JAHOIO MITKOIO, 1
omepatop break, skuii mepeprBae Case; KepyBaHHs MEPEIAETHLCS HACTYITHOMY 3a
case ormeparopy.

Tepnapua onepanisi. B C € yMoBHa omepaitisi «? :», sika Ha3WBAEThCS
TEpHApPHOIO oneparliero ( TOOTo TpuMmicHa (Mae Tpu onepann), enuna B C).

dopma 3anucy TepHapHoi onepailii B C

"ymosea" ? "eupaz 1" : "eupaz 2";

Axmo ymoBa giiicHa, TO BHUKOHY€TbCS Bupa3 |, 1Hakme (ymoBa
HETMpaBWIbHA) BUKOHYEThCS BUpa3 2.

Hampuxian:
a>b? max=a:max =b; // akwo a > b, mo suxonyemovca max= a,

// IHaKuie 6UKOHyemovcsi max = b

InguBinyajabHi 3aBIaHHA.
1. 3naiiTu MiHIMaJIbHE 3HAYEHHS CepeJl 3aJaHNX TPHOX 3MIHHUX.
2. JIns 3amaHuX pEYOBMHHMX 4ucel a, D, C BU3HAUMTH KOpEHI KBaJpaTHOTO
piBHSHHS &+ X2 + b+ X + ¢ = 0, K110 BOHH €.
3. Ilpu 3amanomy X OOUMCINTH 3HAYEHHS Y BIMOBIAHO A0 GOPMYIIH:
y={x2-1, x>0 5x2—x+3, x<0
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3a 3agaHuM pagiycoM I ta komauaoxo (I, S abo V) KopucTyBaya OOYUCIIUTH:
JIOBKUHY OKPY>KHOCTI, SIKIIO KoMaH/a — |;

IUTIOLTY KOJIa, SIKIIO KOMaHja — S;

00’€eM Ky, SIKIIIO KOMaH1a — V.

BusnaunT, y CKiJIbKH pa3iB 3HauYC€HHS JIpoOOBOT YaCTUHU YKCIIa OLIbIIe 32
nimy. OpranizyBatu niepeBipky ainenas Ha 0. Hampukman, x=123,656 ->
y=656/123=5,3333

Jano Tpu uncia K, m, N. 3MIiHUTH 3HAYCHHS 3MIiHHUX TaKMM YHHOM, 11100
BHKOHYBaJIach yMoBa K <m < n.

Buznauutn, un € cepen mudp 3agaHOrO0 TPU3HAYHOTO YHCIIA OTHAKOBI
udpu.

Buznauntn mno3umito uudpu 3 MIHIMAIBHAM 3HAYEHHSAM Y TpPbOX-
3HauHOMy uuciai. Hymepariss nounnaetscs 3 1. Hampuknax, x=413 ->
y=no3uts [2]=1.

CryzneHTH Ha icniuTi oTpuMytoTh oliHKHU B cuctemi EKTC (mitepu A, B, C,
D, F). 3a 3amaHo10 OLIHKOIO BU3HAYUTHU il €KBIBAJICHT Yy HAI[lOHAJIbHIN

dbopmi (udposiit).

10.Bu3HaunTH, 9¥ iCHY€ TPUKYTHHUK 3 33JJaHIMHU KyTamu &, b, C.

11.3nHaiiT MaKcMMalibHE 3HAUYCHHS cepejl 3aJaHuX TPhOX 3MIHHUX.

12.Bu3HauuTH, Y iCHY€ poMO 3 3alaHMMU KyTamH &, b, ¢, d.

13.Bu3HaYuTH, YU ICHY€ YOTHPUKYTHHK 3 3aJJaHUMHU KyTamu a, b, ¢, d.

14.]Tano paaiyc cdepu I ta 3HaueHHs K. BUKOpHCTOBYIOUM KOHCTPYKITiO

switch-case 00YMCIUTH 3HAUCHHS Y 3T1IHO 3 YMOBaMHU:

a) k=1 y -> BU3HAYUTH IEPUMETP MTONIEPEUHOTO MEPePizy;
0) k=2 y -> BU3HAYMTH TUIOLLY MOMEPEYHOTO Tepepizy;

B) k=3 y -> BuzHauuT 06’em chepu;

r) iHakie ->y = -1.

15.Bu3HaunTH, y CKUIbKM pa3iB BEJIMYMHA I[1JIOI YaCTUHU 4YMciia OUIbLIE 3a

npoboBy. OpranizyBaru niepeBipky auteHas Ha 0. Hampuknazn, x=123,656
->y =656/123 = 0,1875

16.Busnaunti mosuiiro mu@pu 3 MaKCUMAJIbHUM 3HAY€HHSM Y TpPhOX-

3HauHoMy uuciai. Hymepanis nounnaetscs 3 1. Hanmpuknaa, x=453 ->
y=nio3uitis [5]=2.

17.Bu3HaunTH, 9¥ iCHY€ TPUKYTHHUK 3 33JJaHMU CTOpOHamH a, b, C.

18.Busnaunth, 9u icHye poMO 3 3aJaHUMHU KyTamu &, b, ¢, d.

19.BusHaunTH CTOMTTS 3a 3aaHUM pokoM. Hanpuknan,

x =2010 ->y =21; x =2201->y =23
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JlonaTkoBi yMOBH BUKOHAHHSI 3aBIaHHA:

® TCKCT IIpOorpaMy IIOBHMHCH MaTH KOMeHTapi 0 Kooy,

KoHTpOJIbHI MUTAHHSA
1. Sk mpairoe ymoBHuit oneparop if?

N

SIkuit BUpa3 Ha3UBAETHCS CKIIaeHUM JoriyHUM? HaBeniTe mpukiiagu.

3. Slxuil onepaTop Ha3MBaIOTh ONEPATOPOM MHOKMHHOTO BuOopy? Hasenitsh
MIPUKJIAI.

Sk nparitoe omepaTop Switch?

Sk nmpanroe TepHapHuii oneparop? HaBeaiTs npuknan.

Konu yMOBHMII o1tepaTop Ha3UBAETHCS BKIAJECHUM ?

Hagimo B onepatopi Switch BukopucroByetbes oneparop break?

Yu MOXyTh OyTH BKJIaJICHUMU orieparopu Switch?

© o N Rk

Yu mokHa 3aMicTh oreparopa if BUKOpUCTOBYBaTH TepHAPHUIT oTIepaTop i
HaBITaKH, — 3aMiCTh TEPHAPHOTO — orepaTop if?

JlabopaTopna podoTa Ne3.
HukJiiyHi cTpyKTYpH

Tema. [IporpamyBaHHs ITOPUTMIB UKIITYHOT CTPYKTYpPH.
JIOKyMEHTYBaHHSI KOJTY.

Mera. [Ipun0aty npakTUUH1 HABUYKY 3 pO3POOJICHHS IIUKITYHUX TPOTPaM,
BUKOpUCTaHHs orneparopis for, while, do-while.

Temu /151 nonepeIHLOT0 ONPANIOBAHHS:

e omepatop Sizeof;

onepatopu nukiry for, while, do-while;

e ormeparopu nepexoay break, continue.
3arajabHi BizomocTi

Hukaiyauii aJropuTM — 1e anropuT™, SIKHA MICTUTh Taki (pparMeHTH
(mOCTIIOBHICTE OMEPATOpiB), SKI 0araropazoBO BUKOHYIOTHCS TPU PI3HUX
3HAUYEHHAX MPOMDKHUX JaHuX. ['pyna [iid, [0 MOBTOPIOIOTHCA B LMK,
HA3WBAETHCS HOTO TUTOM. OJHOKpaTHE BUKOHAHHS IMKIIY HA3UBAETHCS MHOTO
KPOKOM.

OCHOBOIO TaKWX AJTOPUTMIB € OMEPaTOpH NUKITY. YUCIO TOBTOPEHDb ITUX
oriepaTopiB MOke OyTH 3ajaHe B siBHIM ¢dopmi (LUK 13 BIIOMHUM 3a3JaJIeTib
YUCJIOM TMOBTOPEHH) a00 B HesBHIN (opwmi (LUK 13 HEBIAOMHM 3a3/1alieriib
YHUCJIOM MTOBTOPEHb ).
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Oneparopu uukJIiB. PO3pi3HIIOTH:
® iTepariitHi IUKIH;
apuMETHUYHI ITUKIIH.
B iTepamiitHux MUKIaxX yMOBa BUKOHAHHS UKy BiJOMA.
1. [uki 3 nmepeayMoBOIO:
while (supa3z-ymosa)
{
onepamop;
by
Sk <Bupa3-ymMoBa> HaMl4acTille BUKOPUCTOBYETHCS BIJIHOIIEHHS a00
JOT1YHUHN BHUpa3. SIKII0 pe3yabTaT BUpasy BiaminHui Big 0 (true), Tino nukiry
BUKOHYETHCSI; SIKIIO BUpa3-yMoBa ctane false — muki 3akingyeThes.

Hampuxian,
int a=0, sum = 0;
while (a!'=10)
{
s+=a++;
}
2. 1luki 13 micasyMOBOIO:
do
{
onepamop,
}

while (supasz-ymosa),
Timo nuKIy BUKOHYETHCS, TIOKA BUPa3-yMoBa diicHui (true).
Hanpuknan,

int a=0, sum = 0;

do

{

S+=a++;
¥
while (a <= 10);
3. Iuxn 3 mapameTpoMm:
for (eupas 1, supaz-ymosa, eupa3 3)

{

onepamop,
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Bupa3 1 Ta BHpa3 3 MOXyTb cCKiIaJaTtucsd 3 JEKUIbBKOX BHpa3iB,
po3noauieHnx Komamu. Bwupa3 1 3amae modaTKOBI YMOBH IS ITUKITY
(imimiam3zanis). Bupa3- ymoBa BU3Ha4a€ yMOBY BUKOHAHHS ITUKITY: SIKIIIO BOHA
BimMiHHA Bif 0, UK BUKOHYETHCS, a TIOTIM OOYMCITIOETHCS 3HAYCHHS BUpa3y 3.
Bupa3z 3 3amae 3miny nmapamerpa IUKIy a0o0 1HIIMX 3MIHHHX (Kopekiis). [ukmi
TpPUBAE JOTH, TOKK BUPA3-yMOBa HE CTaHe nopiBHIoBaTH 0.

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

Byab-sxuit Bupa3 Moxke OyTH BIACYTHIM, aje MOJUISIOUN X « ; » MOBHHHI
3aJIMIIATUCS 3aBXK]IH.

Hanpuxknan:

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

OnepaTopu nepexoay. BukonyroTs 0€3yMOBHY Tepeady KepyBaHHS:
break — oneparop, 110 nepepuBae BuKoHanHs oneparopis While, do-while, for ta
switch. YnpaBiiHHS iepe1a€ThCsl HACTYITHOMY OIEpaTopy 3a MepepBaHuM. SIKII0
break mepeprBae BHKOHAHHS BKJIQJCHOTO IHMKIY, TO YIPABIIHHS NEPEIAETHCS
UKy, SIKHA OXOIUIIOE TiepepBaHuil. BUKOPUCTOBY€ThCA, SKIIO YMOBY
MIPOJIOBXKEHHS 1Tepalliii Tpeda NepeBipsATH B CEPENNHI LIUKITY;

continue — mepexin g0 Hactymuoi itepamii mukiay While, do-while for.

VY nukiax while, do-while HacTymHa iTeparisi MOYMHAETHCS 3 OOYMCICHHS
YMOBHOTO BHpa3y, y mukii for — 3 o0unciIeHHs BHpa3y s 3MiHM MapaMerpa
LMKIIy, a IOTIM - YMOBHOI'O BHpa3y.

TekcT nporpamMu HEOOXITHO CYyNpOBOKYBaTH (0XYgen KOMEHTapsMHu.

OcHOBHe 3aBIaHHSH

PeanizyBatu mporpamy BIANOBIAHO 10 1HAWBIAYadbHOTO 3aBJIaHHS 3a
ngonomororo Tppox tumiB 1wmkiiB: for, while-do, do-while (otpumaru Ttpu
OJIHAKOBHX PE3YJIbTATH).

InpuBinyajabHi 3aBIaHHA.

1. Busuauntu 3HaueHas 10*n! (10 * ¢paxTopian unca n).
2. Jlng 3amaHoro IUJIOrO YKCJIAa BHU3HAYUTU TOABIMHMM  (akTopia.

Hampuknag, 6!! =2 4% 6 ->48, 711 =1*3*5* 7 -> 105.

3. B 3amaHoMy oMy YUCHIl BU3HAUYUTU KUIBKICTh PO3PAIIB Ta CyMy HOTO

udp. Hampuknan, yucno 123456 mae 6 po3psnis, cyma ioro mudp — 21.

4. BusHauuTH HAUOUIBIINI CIIUJIBHUN JTUJIBHUK I8 ABOX 3aJaHUX YHCEIL.
5. Bu3HauuTH 3BOPOTHE YHCIO IS 3aJaHOro Ijoro yucia. KinbKicTh

PO3PSAAIB BiJl caMOro MOYaTKy He BU3Ha4YeHO. Hampukira i, 3BOpOTHE YHCIIO
st 12334 —> 43321.
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6. BusHauuTu, 4u € 3aaHe 11JI€ YUCIIO MPOCTHUM.

7. Jlns 3agaHOTO TApHOTO 4YWCIa BU3HAYWTH TOABIAHWN (hakTOpial.
Hanpuxknan, 6!! =2 * 4% 6 —> 48.

8. Busnauwntu, uu € 11i71¢ 6 3HAYHE YUCIIO «ITACTHBUM)» KBUTKOM («IIACTHBUI
KBUTOK» — KBHUTOK, B SIKOMY CyMma IMEpIIOi MOJOBUHU YHUCET HOMEpa
JOpiBHIOE cyMi apyroi nonoBuHH. Hampukman, 102300 —> 1+0+2=3+0+0.

9. BuzHauuTH KUIBKICTh IIACIMBHUX KBUTKIB, HOMEPH SIKUX CKIIAJal0Thes 3 4
udp.

10.BuszHaunT cyMy uucels, ski KpaTHi 3 Ta 5 OJHOYAcHO, i3 3aJaHOTO
niara3oHy. Jliama3oH 3ala€ThCcsi ABOMAa 3MIHHUMH (IOYATOK Jiaras3oHy,
KIHEI[b J1lara30Hy BKJIFOYHO).

11.Bu3HayuTH KIIBKICTh HUQP Yy 33JaHOMY LIJIOMY YHKCII.

12.V 3aganomy niama3oHl LUJIMX YHCEI BU3HAYUTH OCTAaHHE YMCIIO, IO
JTUTUTHCS Ha 7 0€3 3aIuIIKY.

13.Bu3HauuTH KIIBKICTh MapHUX (2, 4, 6, §....) yncen y 3a1aHOMY Jiana3oHi.

14.06uncnutu 3aranpHy cymy Bkiaagy uepe3 N pokiB 13 3aaHOIO
MOYaTKOBOIO CYMOIO BKJIQ/Iy Ta 33JJaHOI0 MIPOLIEHTHOIO CTABKOIO.

15.3naiiT 100YTOK BCIX YMCEN 13 33/IaHOTO Jiala3oHy, 110 € MapHUMU Ta
TIAThCS Ha 3 0€3 3aJIUIIKY.

16.3HaiiTi HAMOIMKYE MPOCTE YUCIIO, IO OiIbIIIe 3aaHOTO.

17.]1ns 3amaHOrO HEMAapHOTO 4YHCIA BU3HAYUTH TOIBIMHUEI (dakTopia.
Hanpuxman, 711 =1*3*5* 7 —>105.

18.3naiiTi HaOIMXKYe MPOCTE YKUCIIO0, IO MEHIIIE 3a 3a/IaHe.

19.3naiiTi HalO1IBIIIE 4 3HAYHE YKCIIO, CyMa ITU(dP SKOTO JOPIBHIOE 3aTaHOMY
YUCITY.

20.51x0r0 MiHIMAJTBLHOIO KiJTBKICTIO KYITFOp MOKHA HaOpaTu MoTpiOHY cyMy S
3a YMOBH, 1110 B HAABHOCTI € Kymtopu HoMmiHaioM 1, 2, 5 ta 10 rpH.?

21.Yucrno, sike NOPIBHIOE CyMl CBOiX AUIbHHUKIB, HA3UBAETHCS JTOCKOHAIUM
yucioM. Hampukmaa, 6 = 1+2+3. BuszHauuTu, 49U € 3ajJaHe YHUCIO
JTIOCKOHAJTHM.

Jlo1aTKOBi YMOBU BUKOHAHHS 3aB/IAHHS:
3BIT Ma€ OyTM BHMKOHAHMM 3rigHO 3 BUMOraMu J0 O(OPMIIECHHS
1abopaTOpHUX POOIT.

KoHTpoubHiI nMTaHHS.

1. Sk 3ammcyeThces 1 K mpaiitoe ornepatop for?
2. Y oMy BinmMmiHHICTB omeparopa While Bix omeparopa do while?
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3. Sk mporpamyroThCs IUKIIYHI aJTOPUTMH 3 SBHO 3aJaHOI0 KIJIBKICTIO
MMOBTOPEHb LIUKITY?

4, SIx mporpaMyroThCs MUKIIYHI aJTOPUTMU 13 3a3Jajierib HEBIJIOMHM
YHUCJIOM TTOBTOPEHb IUKITY?

5. Hamumnite onepatop UKy, SIKAKA HE BUKOHYETHCS KOIHOTO Pasy.

6. Hanumite omepaTop LUKy, SKHM BHKOHYETHCS HEOOMEXKEHY KIJTbKICTh
pas.

7. 3amiHiTh (parmMeHT mTporpamu 3 omepaTopoM fOr piBHO3HAYHUM
(dparmenToM mporpamu 3 orneparopom While.

8. 3aminHiTh (parMeHT mnporpamu 3 omeparopoM for piBHO3HAYHUM
¢dparmeHTOM mporpamu 3 orneparopom do while.

9. SIx MokHa mepepBaTH BUKOHAHHS OIlepaTopa IuKIia?

10.5xe npusHaueHHs oneparopis break i continue?

JlaGopaTopna pooora Ne4
OaHoBHUMIPHI MacHBH

Tema. OgHoBUMIpHI MacuBH. Psaku Ty char[].
Mera. Ilpunbaty npakTUYHI HABUYKH 3 PO3POOJICHHS NporpaMm 3
BUKOPHUCTAHHSM CTaTUUYHUX MACHUBIB.

Temu 11 monepeHHOI0 ONMPANIOBAHHA:
® O/JHOBUMIpPHI MacHUBH;
® iHirmiaxi3alis MacHuBy;
PAIKH.
3arajabHi BizoMmocTi

MacuBu — Ba)XJIMBa pid y MporpaMyBaHHi; 1€ CTPYKTypa JaHUX, MOJaHa y
BUTJISIII TPYNHA KOMIPOK OJIHOTO THUITYy, 00’€THAaHWX OJHUM iMeHeM. MacuBu
BUKOPUCTOBYIOTHCA i1 OOpPOOKM BEJIMKOi KIUIBKOCTI OJHOTUITHUX JIaHUX.
Oxpema KOMIpKa JIaHUX MacUBY Ha3MBA€THCS €IeMEHTOM. EnemeHTamMu MacuBy
MOXYTb OyTH JJaH1 OyIb-SIKOTO THITY.

MacuBu MOXyTh MaTH OAWH a00 OUIBIIIE OJHOTO BUMIPIB. 3aJeXHO Bif
KUIBKOCTI BHUMIpPIB MAacCHMBH TOJAUISAIOTHCS HAa OJIHOBUMIpHI, JIBOBHMIpHI,
TPUBUMIPHI 1 TaK Jaii 10 N-BUMIPHOTO MacHUBY.

MacuB — 11e CXOBHIIIE JaHUX, KOHTeWHep. OOpoOIAIOTHCS HOTO €JIEMEHTH
KOXXKHUU oOkpemo. KoxHMiT eneMeHT MacuBy 1ACHTH(IKYETCS HOMEPOM.

Kommingarop cam Hymepye elneMeHTH MacuBy; HyMmepauis B C MOUYMHAETHCA 3
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Hyna. g goctyny 10 €Ie€MEHTY MAacHBY BHKOPUCTOBYIOTHCS 1M S 3MIHHOi-
MacuBy Ta HOTO 1HJIEKC.
MacuBu BIIHOCATH 10 PYH/IaMEHTAILHUX TUIIB JaHUX, 11€ CTPYKTYPOBaH1
(cxnmageni) Turu. € nBa criocoOu poOOTH 3 MACHBAMH:
1. BuOLIEHHS nmaM’ATI i 3a34aJIET1Ib BIIOME YHCIIO €JIEMEHTIB;
2. BUJUICHHA MaM’STi B X0A1 poOOTH MPOTpaMH MiJ] KITIbKICTh €JIEMEHTIB, 110
3anaerbed. Llel crocib BUMarae pydyHoro KepyBaHHS [aM’ ATTIO.

byBatoTh 3amaui, KOJM 3a3falieriib BiloMa KUIBKICTh €JIEMEHTIB, IO
OynyTh 30epiraTucs B MacHBi, 1 115l KIJIbKICTh €JIEMEHTIB HE 3MIHIOEThCS 32 BECh
gyac poOotu mporpamMu. KidbKICTh €JIEMEHTIB TaKUM MacuBaM 3aJa€ThCs
0e3IocepeIHbO y BUXIIHOMY KOJA1 MporpaMu. 3MIHHUTH KiJIbKICTh €JIEMEHTIB
MacHMBy y XoJl1 pPOOOTH MpOrpaMu HEMOXJMBO. Taki MacuBH Ha3MBAIOTHCS
CTaTUYHO-CTBOPIOBAHUMH MacHBaMu, a00 CTAaTUYHUMU.

OxHOBUMIPHHUIT MACHB — MACUB 3 OJJHUM ITApaMETPOM, IO XaAPAKTEPU3YE
KUIBKICTh €JIEMEHTIB y HbOMY. DaKTUYHO OJHOBUMIPHUN MacuB — 1€ MacuB, y
SKOMY MOK€ OYTU TUIbKM OJWH PSIIOK, 1 N KUIBKICTh cTOBMIB. CTOBMII B
OJIHOBUMIPHOMY MacHBI — II€ €JIeMEHTH MacuBy. [IpuKiaa orojomeHHs MacUBY:

int a[16];

Homepu enemeHTiB OynyTh MaTu 3Ha4yeHHS B iHTepBaiai Bix 0 mo 15
BKJIFOUHO. 3aBXAM BIApa3y MICs IMEHI MAaCUBY MAyTh KBAJpATHI AYXKKH, Y IKUX
3a/1a€ThCS PO3MIP OJIHOBUMIPHOTO MAacHBY, ITMM MAacHUB 1 BIAPIZHSAETHCS BiJ yCiX
IHIIUX 3MIHHUX.

MacuBu 1pu OroJionieHH1 MOKYTh OyTH MPOIHIIiaTi30BaH1, HAIPUKIAI,

int a[16] = { 5,-12,-12,9,10,0,-9,-12,-1,23,65,64,11,43,39,-15};

[Himianizamisi OJTHOBUMIPHOTO MAacUBY BHUKOHYETHCS y (DITypHHUX Ty KKax
MICJIsI 3HaKa MPUCBOIOBAHHS; KOXXHUN €JIEMEHT MAacCHUBY BIIIUISETHCS Bij
MOTEPEAHBOI0 KOMOIO.

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

// iHiIiam3arisa MacuBy 0€3 BU3HAYEHHS HOTO pO3MIpY.

VY 1ubOMy BHUMAJKYy KOMMOUISITOP CaM BH3HAYUTh PO3MIP OJHOBUMIPHOTO
MacuBy. Po3Mip MacuBy MO>KHA He BKa3yBaTH TUIbKH IIPH HOTO 1HILIaJi3allli, Tpu
3BUYAITHOMY OTOJIOIIEHHI MacuBy OOOB’SI3KOBO MOTPIOHO BKa3yBaTU PO3MIp
MacCHBY.

MacuBu BUKOPUCTOBYIOTh TAKOX JIJIs1 pOOOTH 3 TEKCTOBUMH JaHUMH.

Y MoBi iporpamyBanHs C 1151 poOOTH 3 TEKCTOM ICHYE€ JBA TUIH PSJIKIB:

® MacuB CHMBOIJIIB;

® criemiagpHu Kitac String.
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MacuB CUMBOJTIB 3aKiIHUY€ThCS HY IbOBUM cUMBOJIOM (‘\0’). Y cuMBOJIbHUH
MacHB MOYKHA BBECTH BiIpa3y BECh PSAIOK, BUKOPUCTOBYIOUYH OIEPATOP BBOITY.

CuMBOJIbHAa KOHCTAHTa — I1€ OJJUH CUMBOJI, YKJIAJACHUI B aniocTpodu.

PsnkoBa KOHCTaHTa — 1€ TIOCIIIOBHICTh CHMBOJIIB, YKJIaJeHa Yy TOABIiTHI
JIANKH.

InauBinyanbHi 3aB1aHH.

1. T'enepamiss Hik-HefiMy (NICK name): B 3agaHOMy pSAAKY 3aMiHMTH BCl
cumBoM a/A Ha @, 0/O Ha 0, /I Ha 1, s/S Ha §.

2. BincopryBatu MacCUBLJIMX YMCEN3a  3POCTAHHSM METO/I0M
«OynbOALIKI.

3. BiacopryBatu MacCUBLIIMX YKMCEN3a  3MEHILIEHHSIM METOJIOM
«OynbOALIKI.

4. 3aMiHUTH BCl YMCJIa B MACHBI IUIMX YKMCENl HA 3HAYCHHS MaKCUMAaJIbHOTO
€JIEMEHTY MacCHUBY.

5. 3aMIHATH BCl 4HMciia B MacHBI IUIMX YHCEI Ha 3HAYEHHS MIHIMAJIbHOTO
€JIEMEHTY IIbOT'O MaCHUBY.

6. 3HaliTH BIAHOIIEHHS MAaKCUMAJIBHOTO €JIEMEHTY MAaCUBY /10 MIHIMaJILHOTO.
Bpaxysatu, mo aunty Ha ) He MOXHa.

7. 3HalTH cepeHE 3HAYCHHS €JIEMEHTIB MAaCUBY IIJIUX YHCEIL.

8. Y MacwuBi IiNKMX YUCENI BU3HAYUTH CYMYy ABO3HAYHUX YUCE.

9. V MacuBl LUIMX 4YHCEI BU3HAYWTH KUIBKICTH €JIEMEHTIB, 1[0 OUIbIIE
MONEPEAHBOTO €JIEMEHTY Ta O1JIbIIIe HACTYITHOTO.

10.V MacuBl IUIMX YHCEN BHU3HAYUTH KUIBKICTHL €JIE€MEHTIB, IO MEHIIIE
MOMNEPEHBOTO €JIEMEHTY, ajie O1IbIe HACTYITHOTO.

11.V MacuBl LUIMX YHCEN BHU3HAYUTH KUIBKICTH €JIE€MEHTIB, IO MEHIIE
MOTIEPETHBOTO €JIEMEHTY Ta MEHIIIE HACTYITHOTO.

12.BigcopTyBaTi MacMB CUMBOJIIB 32 a0ETKOIO.

13.3amoBHUTH MacUB IUIMX YKCEIT 33IaHOTO PO3MIpy unciiamu DiboHaui.

14. Bu3Ha4UTH KIJTBKICTh «IACTUBUX» KBUTKIB 3 4-pO3PATHAMHU YUCTAMH (10
9999) Ta 3anucartu ix y Macus.

15.1TomiHATH MICIIIMH TIEpPIIy Ta JpYyry TIOJOBUHU 3aJaHOTO psJIKa.
Hanpuxian, «IBaHoB» ==> «HOBIBa».

16.3an0BHUTH MacHB 13 3a/1aHOT KIJTLKOCTI €JIEMEHTIB MPOCTUMH YUCIIaMHU, 10
HE TIOBTOPIOIOTHCSI.

17.3naiiTi nepimmii eIeMEeHT Y MacHBi, Cyma Iudp IKOTo HaHO1IbIIIa B MACHBI.

18.Bu3zHaunTH KUIbKICTh T'OJIOCHUX OYKB Yy 3aJaHOMY CJIOB1 / peUeHHI.

19.Bu3HaYuTH KUTBKICTh MPUTOJOCHUX OYKB y 3a/1aHOMY CJIOBI1 / peueHHI.
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20.IlepetBopuTH uncio B psanok. Hanpuxnan, 123 — «Cto ABaausdTh Tpu»,
4321 — «YoTtupu THCSUI TPUCTA ABAALATH OJIUH).

21.Y 3amaHoMy TEKCTI 3HAWTH KUIBKICTh PO3MOBIAHUX, MUTAJbHUX Ta
OKJIMYHHUX PEUCHb.

22.Y 3ajaHOMYy TEKCTI 3HAWTH KUIBKICTH CJIIB 32 YMOBH, III0 MDK CJIOBaMH
MOKe OyTH Oy/b-sIKa KIJIbKICTh IPOMYCKIB.

23.Y 3alaHOMy TEKCT1 3HAWTH CJIOBO 3 HAMOUTBIION KUTBKICTIO OYKB.
JloaaTKOBi YMOBU BUKOHAHHS 3aB/JIaHHS:

e (00B’s13K0BO BUKOPHCTOBYBATH aHoTamii @author u @date;
3BIT Ma€e OyTH BUKOHAaHMA 3riJHO 3 BHUMOramMu 110 O(OPMIICHHS
1ab0paTOPHUX POOIT.
KoHTpoJubHi nMTAaHHS.

1. SIx psiaku mpeNiCTaBISIOTHCS B MOBI IiporpamyBaHHs C++7?

2. Slke mpu3HAa4YeHHS 1HAEKCIB TPU OTOJIOIMIEHHI MAacUBY pSAKIB, IO
3aBEPIIYIOTHCS HYJIh0BUM OaiiTom (C—psiok)?

3. IIo Take «MipHICTH MacUBY»?

4. Big 4oro 3alieXuTh 00’€M mam’sTi, IO HEOOXIMHWHN i 30epiraHHs
€JIEMEHTIB MacuBy?

5. Sk MOXHa 3BEpHYTHCS JI0 €JIEMEHTY MacUBy?

6. Sk oroJouryroThCsI MacCUBH?

7. SIxi omepairii MOXyTh OyTH 3aCTOCOBaHI1 J0 MOKAKYUKIB?

JlaGopaTopna podora NeS
DyHKIil

Tema. Oynkuii. BapiatuBHi dyHKIIii.

Meta. [lpunbatu npakTUYHI HABUYKU IOJ0 PO3POOJEHHS Iporpam 3
BUKOPUCTAHHSAM (DYHKITIH.

3arajbHi BigoMocTi.

DyHKIif — 1€ CHHTAaKCUYHO BU/IJICHUI IMEHOBaHUH MTPOTPaMHUN MOYJIb,
10 BUKOHY€ NEBHY Ait0 abo rpymny aiil. Koxxna QyHkiis mae cBiid iHTEepdeic 1
peaizaliro (BU3HAYCHHS).

InTepdeiic pynkuii — 3aronoBok (yHKIII], y SKOMY BKa3y€eThCSl Ha3Ba
byHKII{, CIMCOK i1 MapaMeTpiB 1 TUI 3HAYEHHS, 10 TTIOBEPTAETHCS.

IIpororun ¢pyHkuii — 11e oroyiomeHHs GyHKIII, ajne He 1 BA3BHAYEHHS.

BusznavenHs (ommc, peanizanis) pyHkuii — e nporpaMHuid Ko, AKUN
peaiizye po3po0ieHH 11 1aHOi (PYHKIIIT alrOpUTM.
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He moxna Bu3HauaTu Oyab-sKy GyHKI0 B T 1HIIOL GyHKIIT. Y MoBi C

€ IBa TUMH (PYHKITIH:
® SKi HE MOBEPTAIOTh 3HAYCHb;
® 1[I0 MMOBEPTAIOTh 3HAUYCHHSI.

@DyHKIII, [0 HE MOBEPTAIOTh 3HAYEHHS IO 3aBEPIIECHHIO POOOTH, MAIOTh
TaKe BU3HAYCHHS:

void im’st pyHkiii (mapamerpu ¢pyHkunii) // 3arosoBok QyHKIIIT

{
/] Tu10 PyHKIil
}
Hampuxian:
void printArr(*int, int);

Axmo notpidHO GyHKIIT NepeaBaTH SKICh JaHi, TO YCEPEAUH1 KPYTiIuxX
Jy’KOK OTOJIOHIYIOThCS MapaMeTpu PyHKIIi, sIKI BIIAUISIIOTECA OJIMH BlJ OZHOTO
KOMaMHU.

@OyHKIIi, II0 MOBEPTAIOTh 3HAYEHHS IO 3aBEPUICHHIO CBOEI poOOTH,
BU3HAYAIOTh Y TaKHil c1ocio:

THUI JAHUX, 10 OBEPTAIThCS 1M’ QYHKIIIT (mapaMeTpu PpyHKILII)

{

// 1110 QyHKIIT

return 3HadeHHs, 110 TOBEPTAETHCS;
}
Hanpuknan:

int max (int, int);

float inputMassa();

return — omeparop, AKui 3aKkiHUye BUKOHaHHs (QyHKUIi. BiH moBepTae
BUKOHAHHS y Ty (QyHKIIIO, 3 sIKOI OyB BHUKJIMK; YHPAaBIIHHS NEPEIAETHCS
HAaCTYIIHOMY OIIEpaTopy 3a ONepaTopoM BUKIUKY. DopMar oneparopa TaKuu;

return [<Bupasz>|;

[Ipu BukoHaHHI return OOYHUCITIOETHCS 3HAYEHHS BHpa3y, SKIIO BiH €,
NPUBOJUTHCS 10 THILY, SIKHH OTrOJIOMIEHUH y (YHKIIl, 1 MOBEPTAEThCA y Ty
dyHKLII0, 3 K01 OYyB BUKJIMK. Y pa3l, KOJU BHUpa3 BIACYTHIM, 3HAYEHHS, IO
MOBEPTAETHCS (PYHKITI€I0, HE BU3HAYCHO.

V¥ C icHy€e MOXJIHMBICTh IOMICTUTH OTOJIOIICHHS (PYHKIIIH B OKpemMuil paiti;
TOMl Takui (paitn 13 QyHKIIIMU HEOOXiTHO Oy/e MiAKII0YaTH, K y BUIAIKY 3
MIIKJIIOYEHHSIM CTaHAApTHUX 3arojioBHUX (aitniB. € nBa cnocobu po3MilieHHs
byHKITIH:
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® CTBOpeHHs (Qailny Tumy *.c, y sIKOMy OroOJOIIYIOTbCS Ta BU3HAYAIOTHCS
byHKIIIT;

® cTBOpeHHs ¢aiiB TUNy *.c (I8 BU3HAYeHHsS) 1 *.h (s orosjomeHHs
byHKITIH).

[lepeBaXkHUM CTHIIEM MPOTPaMyBaHHS BBAKAETHCS APYTHI CIIOCIO.

OyHK1I{ 103BOJISAIOTH 3pOOUTH MPOTPaMy MOIYJIBHOI0, TOOTO PO3IIUTH ii
Ha KUIbKa (DYHKIIIN, sSIKi B CYKYITHOCTI BHKOHYIOTH IMOCTaBjeHe 3apaaHHs. Ille
OIMH BEJMYE3HMN IUTIOC (QYHKIIH y TOMy, IIO iX MOXHa OaraTopa3zoBo
BUKOPUCTOBYBATH.

@DyHKIIsI BUKOHYETHCS B MOMEHT ii BUKIUKY. Ilicist oronomeHHs [0
¢dbyHKIIT MOXHA 3BepTaTUCA y Mporpami mo iMeHi. ko QyHKIis HEe oBepTae
’KOJTHOTO Pe3yJIbTaTy, TOOTO orosionieHa sk VOid, il BHKJIMK He MoOXe OyTH
BUKOPHUCTAHUHN SIK OnepaH] OuIbIll CKJIaJHOTO BHpa3y (HANpuUKIIaZ, 3HAYCHHS
Takoi (yHKIII HE MOXHa MPUBJIACHUTU Oyab-sKid 3MiHHIN). Bukiuk ¢(yHkiii
MO’KHa BUKOPHUCTOBYBATH K CKJIaJJOBY YaCTHUHY OLIbII CKJIQAHOIO BUPa3y, SKILO
BOHA MOBEPTAE Pe3yJIbTaT.

[TpoToTumn BKa3yloTh y THUX BUIMAJKaX, KOJU (QYHKIIS OMUCYETHCS Mi3HILIE
CBOTO BHUKOpPUCTaHHS. Hampukiian, MoxkHa orojiocutd (yHKIIO g0 main,
BHUKJIMKATH 11 3 Main, ajge onucaTH TIABKH Micas main.

®opmanbHi i pakTnuHi mapamerpu. PopmalibHI MApaMeTPH ICHYIOTh Y
IPOTOTHMI 1 TUTI BU3HA4YeHHs (PyHKI1. BoHM 3a1at0Thest JEeIKUMH YHIKAIbHUMUA
IMEHaMH 1 yceperHl (PyHKIT JOCTYIHI SIK JJOKaJIbH1 3MiHHI.

®dakTUYHI TTapaMeTpH ICHYIOTh B OCHOBHIM mporpami. BoHU BKa3yroThCs
MpU BUKIMKY (YHKIIT Ha Micui QopMaibHUX. Y MOMEHT BHUKIMKY (QYHKLIL
3HAYCHHS (PAKTUYHUX MMapaMeTpiB MPUBIACHIOIOTHCS (OPMATTEHUM.

Yeprosictb BHUKJIMKY Ta pekypcigs. OaHa (yHKIIS BUKIMKAETHCS
BcepeAaunHi iHMOI. 30Kpema, ycepeauHi CBOTO Tijia (DYHKINS MOYKE BUKIUKATH
caMy ceOe. Taxe siBUIIE HA3UBAETHCS PEKYPCI€I0, a Taka (PYHKIIIS — PEKYPCUBHOIO.

Cnoco0u nepenavi napamerTpiB y pyHkuiro.

1) Tlepenavya mapametpiB 3a 3HaueHHSAM. [Ipy BUKIMKY (QYHKII 3HaYCHHSI
(paKTUYHOTO MapameTpa KOIIIOEThCSA B JIOKAJbHY 3MIHHY, JOCTYIHY SIK
(dopManbHUI TapaMeTp ycepearHi QyHKIIII.

[Tepenaua mapameTpiB 32 3HAUCHHSIM Ma€ TaKi OOMEKEHHS:

® 3 Tina QyHKIT HE MOXKHA 3BEPHYTHUCA 10 OYyIb-IKOTO 00’ €KTa, SKILO BIH HE
€ ro0abHUM a00 SIKIO HOTO0 1M’ IEPEKPUTE OJHOMMEHHOIO JIOKAJILHOIO
3MIHHOIO;

® rnpu mnepenayi 00’€KTIB BHUKOHYETHCS iX KOMIIOBAHHA, SK HACHIJIOK, Y
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BUIAJIKY BEJTUKUX 00’ €KTIB BUTPAYAETHCS 0araTto mam’sri.

2) Ilepemaya mapaMeTpiB IO IMOCHJIaHHIO. Y IMX BUNQJAKaX Yy (QYHKIIIIO
nepeaeThes aapeca o0’ekTa 1, BIAMOBIIHO, poboTa ycepeauHi (yHKIIIT
BiJI0YBA€THCS HE 3 KOMIEIO, a 3 OPUTIHAIOM 00’ €KTa.

[I{o6 mapameTp nepenaBaBcs M0 NOCUIAHHIO, JOCUTh Y TPOTOTHUIT (PYHKITIT
MMOCTaBUTH 3HAK & MMICIIS TUITY TTapaMeTpa.
Hanpuknan, € GyHKITA:
void funcl(int val, int& ref)

{
val++;
ref++;
}
B inmiii pyHkiii € Take:
inta =10, b =10;
funcl(a,b);

/I 'a = 10, 3naveHHs1 Oyne 30UTBIICHO, ane ycepeauHi (YHKII, K

JIOKaJIbHE

/' b =11, Oyne 301IbIICHE 3HAUCHHS 30BHIIIHBOI 3MiHHOT D

[Ipu boMy, HaBITh AKIIO IMEHA POPMATBLHOTO 1 (PAKTUYHOTO TTApaMETPIB
OyIyTh OJJTHAKOBI, )KOJHOI TPOOJIEMU HE BUHUKHE.

BapiaTuBni ¢gyHkuii — 1ie QyHKIIi 31 3MIHHOIO KIJIBKICTIO apTYMEHTIB. Y
OrOJIONIEHH] Ta BU3HAYEHH1 Takoi (DYHKII1 3MIHHE YHMCJIO apIyMEHTIB 33/1a€ThCS
TphOMa KpamnkaMu, 000B’SI3KOBO HAMPUKIHII CIUCKY (hOPMATBHUX MTapaMeTpiB.

[Ipn upoMy, mjist KOpPEKTHOI pOOOTH (YHKIT pPEKOMEHIYEThCS, 100
NEePIInN apamMeTp 3a/JaBaB KUIbKICTh (DaKTHYHO TMEpelaHuX apryMEeHTIB Ta/abo
ix i (Hanpukia, sk y ¢Gyskii printf() ).

Jna peanmizamii QyHKUIA 31 3MIHHOIO KUIBKICTIO apryMEHTIB y MOBI
nporpamyBaHHs C MOTPIOHO MiAKITFOUUTH 3aroyioBHUE ¢aitn stdarg.h., mis C++
— cstdarg.

OcHoOBHe 3aBJIaHHS.

CrBoputu (yHKIIIO sfKa BUKOHYE OOYHMCIEHHS Yy BIAMOBIIHOCTI [0
1HIUBIAYyalbHOTO 3aBnanHs. [IpogeMoHcTpyBat po60oTy GYHKIIT HA IEKIJIBKOX
Habopax BX1IHUX JaHuX (2..5).

InguBinyajabHi 3aBIaHHA.

1. Busnauutu dakropiai 3a1aHOTO YUCIIa.
2. TligpaxyBaTu cymMy 4HMcen y 3aIlaHOMY Jiana3oHi. Hampukias, npu BX1AHUX
nanux 50 Ta 52 moBuHHO OyTH 50+51+52 = 153. O6pobuTH curyariio,
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KOJIM HYIKHS TpaHUllsl OlIbIIe, HI’K BEPXHSI.
3. IlizpaxyBaTu mOOYyTOK 4YHCEN y 3aJaHOMy Jiama3oHi. Hampukiazn, mpu
Bx1HUX gaHux 50 Tta 52 moBuHHO OyTH 50*51*52 = 132600. O6pobUTH
CHUTYAIli10, KOJIM HUXKHS TPaHUIISI OljIbIle, HXK BEPXHSL.
[TinBecTy yuciao n 'y CTYMiHb m.
BuznauuTti cymy po3psiiB 3a4aHOTO YUCIIA.
BusHaunTy, 4u € 3a1aHe YUCIIO MPOCTUM.

N o o b

3HaWTH 3HAUEHHS MAaKCUMAaJIbHOTO YHCIa 3 3a/laHuX, BUKOPUCTOBYIOUU

b yHKIII0 3 BaplaTUBHOIO KIJIBKICTIO apI'yMEHTIB.

8. 3HaifTu 3HAYEHHS MIHIMAJIBHOTO YHCIa 3 3aJaHUX, BUKOPHUCTOBYIOUU
(G yHKIIII0 3 BapiaTUBHOIO KUIBKICTIO apTYMEHTIB.

9. BuzHauuTH, 4u € 3aJaHE YUCIIO JTOCKOHAIUM (TaKUM, IO JOPIBHIOE CyMi
CBOiX AiIbHUKIB). Hanpuknan, 6 = 1+2+3 —> nockoHase 4ucio.

10.Bu3HauuTH, CKUIBKH pa3iB 3yCTpidaeThCcs 3afaHa nudpa B 3aJaHOMY
yuci. Hanpuxnan, B uncm 1234231 uudpa 3 3ycTpivaerses 2 pasu, mudpa
4 — 1 pa3, mudpa 5 — 0 paziB. O6poOUTH cUTYaL110, KOJIU BBEICHHI CUMBOJ
He € nudporo (He 3HaxoauThes B Aiana3oi 0...9).

11.Bu3Hauut 00’eM MpUOYTKY IPH BKJIA/A1 3aJaHOI CyMH I'polled X y OaHK
1] BCTAHOBJICHHM MPOIIEHT PIYHUX Y 33 N POKIB.

12.0TprMaTu 3aroJ0BHUI €KBIBAJICHT MEPEIAHOTO CUMBOJY, SKIIO CUMBOJ —
puca mitepu. Hanpuxnan, ‘a’ -> ‘A’, ‘X° > ‘X,

13.OTpuMaTu psAKOBHIA €KBIBAJICHT EPEIAHOTO CUMBOITY, SIKIIO 1€ CHMBOJ
— 3aroyioBHa OykBa. Hampukmnan, ‘A’ -> ‘a’, ‘x> -> ‘X°.

14.Otpumat 4YMCIO, L0 € JA3EPKAIBHUM BI1IOOpaKEHHSAM 3aJ]aHOTO.
Hampuknan, npu BxigHoMmy uucm 1234 mae moepuytucs 4321, a mis
gyrcna 12305-> 50321.

15. BusznaunTH, 10 SKOTO CTOJITTS HAJICKHUTH 3aIaHUH PIK.

16.3HaiiTh 3HAYEHHS N-TO €JIEMEHTY apu(pMETUUYHOI MpOorpecii, Npu 3aJaHuX
3HAYCHHSX HAYaJIBbHOTO 3HAYCHHS Ta IIary Mmporpecii.

17.3naiiTh 3HaYeHHS N-TO €JIEMEHTY r€OMETPUYHOI MPOorpecii, IpHu 3aJaHuX
3HAYCHHSX HAYaJIHbHOTO 3HAYCHHS Ta MIary Mmporpecii.

18.BusnaunT noaBidHUMA GakTOpiai 3alaHOr0 YHCIA.

19.BusHaunTH, 9M € 3aaHe YKo JoBepiieHUM. ([loBepIiieHe yncio Take, o

JIOPIBHIOE CYMi CBOIX JUIbHUKIB).

KoHTpoJIbHI NUTAHHS.
1. Yomy mpu mepenadi mapameTpa 3a 3HAQUYEHHSAM YCl 3MIHM MapameTpa y
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b yHKIIT He BIIOMBAIOTHCSI Ha 3HAYEHH1 apryMEeHTY?
2. Cximbku orepaTopiB return mosxe 0ytu B Tl QyHKITII?
[I{o Take «mpoToTUn QYHKII», IKE HOT0 MPU3HAYCHHS ?

&

SIK BU3HAYUTH CIUCOK MapameTpiB GyHKIT 3MiHHOT JoBXuHK? HaBemiTh
HpPUKIIAI.

SIx onucatu QyHKIIIIO, sIKa HE Ma€ 3HaYEHb, 110 TOBEPTAIOTHCS?

Ak onucary, mo GyHKISA HE Ma€ apTyMEHTIB?

Hagenite npukian GyHKIIT, sKa HE Ma€ apryMeHTIB Ta HIYOTO HE IIOBEPTAE.
Axi GyHKIIT HA3UBAIOTHCS BapiaTUBHUMU?

© o N oo

Sk onucaTtu QyHKIIIO, IKa MA€ MapaMeTPH 32 3aMOBUYBAHHSIM?
10.Ckinpku mapaMeTpiB 3a 3aMOBUYBaHHSIM MOXKE MaTh (PyHKITis?

JlaGopaTopna podora Ne6
bararoBumipHi MacuBH

Tema. ®Oynkuii. Pobora 3 6araroBuMmipHuMu MacuBamu. BukopucTtanHs
¢yHKIiN cTangapTHOI 0i0mioTekn. Dynkiist rand().

Mera. [Ipun6aTy npakTU4yHI HAaBUYKHM ILOJ0 PO3POOJIEHHS MpOorpaM 3
BUKOPUCTAaHHSAM (YHKIIA KOpUCTyBaya, (PyHKILII TreHepalli nceBAOBUNIAAKOBUX
YHCell, a TAKOX Mepeiadl MaCUBY SIK apryMeHTy QyHKIIIi.

Temu 111 monepeHHOr0 ONMPAINIOBAHHA:

e (Gynkiii, inTepderic QyHKIIIT;
® [ieperaya napameTpis;
® OJIHO- Ta IBOBUMIPHI MaCHBH.
3araabHi BizomMocTi

Moga niporpamyBadHsi C 103BOJIsI€E CTBOPIOBATH OaraTOBHMIPHI MacHBH.

HaiinpocrimumM B1IoM 6araToBUMipHOTO MAacUBY € JIBOBUMIPHHI MacuB.

JIBOBUMipHUiII MacMB — 1€ MacWB OJHOBHUMIPHMX MAaCHUBIB, IO
JEeKIapy€eThCs TaK:

THII iM’A_MacHuBY[po3Mip aApyroro BuMipy|[po3mip nepuioro Bumipy|;

B nmepmmx KBagpaTHUX Jy>KKaX BKa3ye€TbCs KIIbKICTh  PAJIKIB
JBOBUMIPHOTO MacHBY, y IPYT'HX — KUIbKICTb.

Hanpuknan, 1yis OToNonIeHHsT TBOBUMIPHOTO MacuBy Iinmmx uucen 3 10
psAKiB 1o 20 eJeMeHTIB y KO)KHOMY PSAKY TpeOa 3arncaT Take:

int d[10][20];

Hns moctymy nmo enementy macuBy d 3 iHgekcamu 3, 5 HEOOXimHO
BUKOpHCTOBYBaTH Takuii 3amuc: d[3][5]
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[Ipu orosomeHHi JBOBUMIPHOTO MAacHMBY MOKHAa BHUKOHYBAaTH MHOTO
iHimiamizarnito. Hampuknazn,

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

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

[licns 3Haka MNPUBIACHEHHS CTaBJIATHCA 3arayibHi (QITYpHI JTYXKKH,
BCEpENNHI SKUX CTaBUTHCS CTUIBKH map (ITypHUX TY>KOK, CKIJIbKA Ma€e OyTH
PAIKIB Y ABOBUMIPHOMY MAacCHBIi, IPUYOMY Il TYKKHA PO3AUIAIOTHCS KOMaMu. Y
KOXKHIM mapi (IrypHuX JOy»KOK 3alHCyIOTbCA 4Yepe3 KOMY eJIEMEHTH
JBOBUMIPDHOTO MacuBy. Y BCIX (IrypHUX AyXKaxX KUIbKICTb €JIEMEHTIB Mae
301raTucs.

[lepeTBOpEeHHSI OJMHOBUMIPHOTO MAacCHMBY Yy JBOBUMIpHHUI Tmiependayvae
HactynHe. Hanpuknaz, 3a1aHo OTHOBUMIPHUM MacuB:

[123567890]
Heo0x11HO nepeTBOPUTH MOT0 y TaKUd MACHB:
123
567
890

YacTo Ha eTarii HalIaroKEHHs MporpaM y MacuBH 3aMMCyIOTh BUIIAKOBI
yucna. Bumagkosi yrcia B C MOXKyTh OyTH TeHepoBaHi (yHkiiero rand() i3
cTaHaapTHOI 0i0moTeku <cstdlib>. dyHkiis renepye yrcna B Aiana3oni Big 0 10
RAND_MAX (koHcTaHTa, sika BU3Ha4YeHa B 0i0mioTeri <cstdlib>).

s oTprMaHHS Pi3HOT MOCTIIOBHOCT! BUITAJIKOBUX YUCET TPH KOXKHOMY
HACTYITHOMY 3aITyCKy MporpamMu Tpeda BUKOPUCTOBYBaTH QyHKIiro srand( ).

srand( time(0) ); // aBTOMaTH4YHA paHaOMI3aLlist

OcHOBHe 3aBJIaAHHS:

® po3pobutH GYHKINIO, sKa Ha BXOAl IpUHMAae OJHOBUMIPHUN MacCHB.

OpnoBuMipHuil MacuB po3MipoM M*N  eneMeHTIB MNEpeTBOPUTH Yy

nBOBUMIpHUNA MacuB, 1m0 mae M psakiB 1 N croBmmiB. Otpumanuit

JIBOBUMIPHUM MacuB OOpOOMTH BIAMOBIAHO JO I1HJUBIIYAIHHOTO

3aBaaHHs. Jlami JBOBMMIpHHUNA MAacHWB TIEPETBOPUTH B OJHOBUMIPHHM 1

NOBEPHYTH 3 (PYHKIIIT SIK pe3yibTaT il poOdoTH;

® OJHOBUMIPDHHW MacWB 3allOBHUTH TICEBIOBUIIAJKOBUMH  YHUCIAMU
(pynkuis rand () y niamazoni Bin 5 * K o 10 * K, ne K — HOMep BapiaHTa.
JlonaTkoBe 3aBIaHHS:

e BukoHaTu OCHOBHE 3aB/IaHHS;

® JI0JJaTKOBO pO3pOOMTH (YHKIIIIO, SKa BUKOHYE OOpPOOKY TMepemaHoro

37



OJIHOBUMIpPHOTO MacuBy po3mipoM M*N enemeHTIB, Mojaruu HOro «Ha
JHOTY» IBOBUMIpHHM (Hoctym 1o [i][j] enemenTy MacuBy) BiAIOBIIHO JI0
BapiaHTa.

InauBinyaabHi 3aB1aHHA.

Jlano aoBumipHuit MacuB 3 N*N ninux yucen. TpaHncnoHyBaTH Horo.
Hano nBoBuMmipHuit macuB 3 N*N mimux uucen. [ToMHOXHUTH KOXKEH
€JIEMEHT pAJlKa MaTpulll Ha 3HAYEHHsS EJIEMEHTY TOJIOBHOI JliaroHai
BIJIMOBIAHOTO psifika. [IoBEpHYTH KINBKICTh PSAIKIB MATPHIIL.

Jlano nBoBumipHuii MacuB 3 N*N pedoBuHHUX yncesn. [IOMHOXUTH KOXKEH
€JIEMEHT psJaKa MaTpUIll Ha 3HAYECHHS €JIEMEHTy OI14HOi JiaroHaii
BIJIMOBITHOTO psiika. [loBepHYTH KITBKICTh PSAJIKIB MAaTPHILL.

Jano nBoBuMipHuii macuB 3 N*N peuoBuHHuXx uwncen. IlomHOX)UTH
KOXEH €JeMEHT psJKa MaTpuIll Ha CepeAHE 3HAYCHHS EJIEMEHTIB
BIZINMOBIJIHOTO psizika. [loBepHYTH cyMy cepeiHIX 3HAaUE€Hb PSAJIKIB MaTpPHIIL.
Jano noBuMipauii mMacuB 3 N*N mimux umcen. ITToMHOXHUTH KOXKEH
€JIEMEHT CTOBMIIS MATPUIIl HA CEPEHE 3HAUCHHS €JIEMEHTIB BiIMOBIAHOTO
croBmi. [loBepHYyTH pe3ysbTaT MHOKEHHS CEpEIHIX 3HAUY€Hb CTOBIIIIIB
MaTpuIl.

Jlano nBoBumipauii mMacuB 3 N*N 1miaux uwucen. YmopsakyBaTu 3a
3pOCTaHHSIM €JIEMEHTH KOKHOTO PSIKa OKPEMO.

Jlano nBoBuMipHHMM MacuB 3 N*M 1minux uyucen. BukoHatu a3epkaibHe
BIIOOpaKEHHS MATpULIl MO TOpU30HTAI (HEOOOB’SA3KOBO KBaJpPaTHOI

MaTpPHIL).

Hanpuknan,
123 890
567=>|567
890 123

Jlano nBoBumipHuii macuB 3 N*N minux yucesn. [loMiHATH eleMeHTH

T'OJIOBHOI 1 019HO1 aiaroHanei micusgmu. Hampukiran,

123 321
56 7(=>567
890 098

HNano nBoBumipHmii MacuB 3 N*N mimux umcen. JlogaTu 10 KOXHOTO
CIEMEHTY psJiKa MaTPHUIll eJEMEHT BIAMOBIIHOTO psjKa, IO Ma€

38



MaKCUMaJIbHE 3HAYESHHS.

10.lano nBoBuMipHHil MacuB 3 N*N minux yucen. Jlomatu A0 KOXXHOTO
€JIEMEHTY CTOBIIISI MATPUIll €JIEMEHT BIAMOBITHOTO CTOBMI, IO Mae
MaKCUMaJbHE 3HAYCHHS.

11.lano nBoBumipHuit MacuB 3 N*N minux yucen. [IOMHOXHATH MaTpPHITO
camy Ha ce0Oe (BIAMOBIAHO JO TPaBWJI MHOXKEHHS MATpUIb —
BUKOPHCTOBYBATH KBaJIpaTHI MATPHIII).

12.JTano nBoBuUMipHHI MacuB 3 N*M pedoBuHHUX uyucen. KoxXHUN eneMeHT
psZIKa MaTpUIll MTOMHOXUTH Ha BUMAJKOBE YUCIO (YUCIA-MHOKHUKH JIJIS
PI3HHX PSAKIB MAtOTh OYTH PI3HUMH).

13.lano nBoBumipHuii MacuB 3 N*M 1minux yucen. [loBepuyTtu 3 dyHKIIii
CepeHE 3HAYEHHSI MIHIMAJIBHUX €JIEMEHTIB KOKHOTO 3 PSJIKIB MaTpPHIII.
Hanpuxitan,
1 2 3
5 6 7 |=>average (1,5,0)=>(0+1+5)/3=2,0
8 90

14. lano nBoBumipHuii MacuB 3 N*M ninux uucen. [loBepHyTu 3 dyHKIii
Cepe/IHE 3HAUEHHS] MaKCUMaJIbHUX €JIEMEHTIB KOXKHOTO 3 PSAKIB MaTpPHIII.
Hanpuknan,

1 2 3
5 6 7 |=>average (3,7,9) =>(3+7+9)/3=6,3
8 90

15./lano nBoBuMipHuii MacuB 3 N*N peuoBuHHUX uucen. BuzHauuTu, Ha
CKUIBKA CyMa eJIEMEHTIB, II0 3HAXOJAThCS HIDKYE TOJOBHOI JliaroHai,
Olnblle (MEHIIE) CyMHU €JE€MEHTIB FOJIOBHOI I1aroHaml.

16.lano nBoBumipHuii mMacuB 3 N*N 1mimmx umcen. [lomapHo moMiHSTH
MICIISIMU €JIEMEHTH TOJIOBHOI Ta MOO1YHOI JlarOHAIEN.

17.]lano noBuMipHuii MacuB 3 N*N minux uywmcen. BukoHath mukIinigHe
3pYIICHHS €JIEMEHTIB PSAJIKIB MAaCUBY B HAPSIMKY 3J11Ba HAIIpaBo (OCTaHHIM
€JIEMEHT psAJIKAa MOBUHEH MEPEMICTUTHUCSA B 11 MOYATOK).

18.lano aBoBumipauit macuB 3 N*N mimux uwmcen. [lominsatu micusmu
MaKCUMaJIbHU 1 MiHIMAJTbHUIN €IEMEHTH MACUBY.

19./lano nBoBuMipauii MacuB 3 N*N 1minux uucen. EmeMeHTH rosioBHOL
JlaroHani 3amucaTd B OJHOMIPDHUMI MacuB, OTPUMaHUN MacuB

BIIOPAOKYBATH 34 3pOCTAHHAM.
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20./lano aBoBumipHuit macuB 3 N*N pedyoBuHHUX uucen. BuzHauuTu, Ha

CKUTBKM CyMa €JIEMEHTIB, 110 3HAXOASITHhCS BHINE TOJOBHOI JiaroHai,
OunbIe (MEHIIE) CyMH €JIEMEHTIB, IO 3HAaXOMSIThCA HUXKYE TOJOBHOI
laro”an.

21.J1ano nBoBuMipHuii MacuB 3 N*N 1minux uucen. BukoHatw nukiivHe

3pYILIEHHS €JIEMEHTIB PSIIKIB MACHBY B HANIPSIMKY CIIpaBa HATIBO (TIEPIIMA

€JIEMEHT PsiJiKa TOBUHEH MEPEeMICTUTHCS B 11 KIHEIb).

22.Jlano nBoBUMIipHUN MacuB 3 N*M 1minux umcen. YmopsakyBaThd 3a

9.

3pOCTaHHSM €JIEMEHTH KOKHOTO CTOBIILISI OKPEMO.
JloaaTKOBi YMOBU BUKOHAHHS 3aB/JaHHSI:

3BIT Ma€ OYyTH BUKOHAHMA 3TiTHO 3 BHUMOraMu JI0 OGOPMIICHHS
1a00paTOPHUX POOIT;

nporpamMa Mae OyTH IOKyMEHTOBaHa y BUTJIs Il OXYQen ToKyMeHTallii,
BXI1/IH1 JIaH1 MaloTh OyTH MPOBaJI1JOBaHI.

KoHTpoJubHi nMTaHHS.
[Io Take «BUMIPHICTb MACHUBY», IKOIO BOHA MOK€ OyTH?
[Ipu pocTymi A0 €JIEeMEHTIB JIBOBHUMIPHOIO MAacCHUBY YKaXiTh, SKe
pU3HAYEHHS TIEPIIIOTO Ta APYTOro 1HIEKCIB?
Big doro 3anexuts oOcsar mam’sTi, 110 HEOOXIAHUW 1751 30€peKeHHS
macuBa?
Yomy nipu poOOTI 3 MaCUBaMU BUKOPUCTOBYIOTh (hyHKIIIt0 rand()?
Sk 3a0e3nmeuynTH reHepaliio 1HIIOT MOCHIIOBHOCTI YHUCEN MPU KOKHOMY
HaCTyTHOMY BUKOHAaHHI NporpaMu?
JlaiiTe OLIIHKY HACTYITHOMY OTOJIOIIIEHHIO MacCHUBY:
int mas[][2] = {{1,2}, {3,4}, {5,6}, {7.8}};
Sk 3BepHYTHCA A0 eneMeHTy MacuBy? HaBeaiTh npukian.
B sxomy mnopsaky 30epiratoTeCs y mam’sTi KOMITIOT€pa €JIEeMEHTH
JIBOBUMIPHOTO MacuBYy?
CK1UIbKH BUMIPIB MOKE MaTH MAacHB?

10.Yum xapakTepu3yrThCs JlaroHaJIbHI €J1eMEeHTU

OararoBuMipHuX MacuBiB? CKUIbKM ONEpaTOpiB IUKIY HEOOXI1THO
TSt X 00pOoOKHM?
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JlaGoparopna podora Ne7.
CTpyKTYypOBaHi THIIN JaHUX

Tema. Po0GoTa 13 CTpyKTYpOBaHMMHU TUTIAMH JTaHUX.
Meta: npuadaTyd NMpakTUYHI HABUYKH IMIOAO0 PO3POOJICHHS Iporpam i3
3aCTOCYBAHHSAM CTPYKTYD.
Temu 1J151 NonepeIHLOT0 ONPANIOBAHHSA:
CTPYKTYpH, IOCTYII 10 YJICHIB CTPYKTYpH;
MOKaXXYUKU HA CTPYKTYPH;
MAacCHBH CTPYKTYD;

cywminri (00’ €THaHHS) Ta IepepaxyBaHHS.
3araabHi BizomMocTi
CTpykTypa — CKJIaJ€HUN THUI JAHUX (CTBOPIOETHCA MPOTrPamiCTOM);
ABJIsSIE CO00I0 HAOIp 3MIHHMX PI3HHUX THUIMIB, SIKI 00’ €/IHaHI 3arajbHOI0 HA3BOIO.
OronouieHHst CTPYKTYpd MPU3BOAUTH [0 YTBOPEHHS IIA0JIOHY, SKHi
BUKOPHUCTOBYETHCS JIJIsI CTBOPEHHSI 00’ €KTIB CTPYKTYPH.
3MiHHI, 10 YTBOPIOIOTh CTPYKTYPY, HA3UBAIOTHCA WIEHAMHU CTPYKTYpH.
UiileHH CTPYKTypH TaKOX 4acTO HA3UBAIOTHCS €JIeMEHTaMu abo MoysMH. Sk
IPaBUJIO, WIEHU CTPYKTYpH IOB’si3aHl OJUH 3 oAHMM. HacTynmHuii gparmeHt
MPOrpamMHOro KOy Orojourye madioH CTPYKTYpH, 10 BU3HAYAE 1M 5 Ta aJipecy.
KirouoBe cnoBo Struct moBigoMIIsie KOMIUISTOPY PO OTOJIOMIEHHS CTPYKTYPH.
struct addr
{
char name [30]; char
street [40];
}s
OrosnouieHHst 000B’SI3KOBO 3aBEPUIYETHCS KPAIMKOIO 3 KOMOIO, OCKIJIBKU
OTOJIOIICHHSI CTPYKTYpH — Iie omniepaTtop. IM’s ctpyktypu (y npuxianai — addr)
11eHTU(IKY€E CTPYKTYPY JIaHUX 1 € crienn(ikaTopoM THUITY.
Jlnst oroJiomieHHS 3MIHHOI, BIAMOBIJHOI JO JaHOI CTPYKTYpH, CIIJ
HaIUCaTH:
struct addr addr_info
CTpykTypa HE MOXE MICTUTH EK3eMIUISIpM camoi cebe, aje MOXKHA
BU3HAYATH NMOKAXYUKH HA CTPYKTYPY.
JUist fpoctymy 10 €JIeMEHTY CTPYKTypH HEoOXIJHO BKazaTu ii im’s,
MOCTaBUTU KpamnKy 1 BKa3aTH 1M’ MOTpIOHOTO eneMeHTy. s mocTymy 1o
€JIEMEHTY CTPYKTYpH Uepe3 IMOKaXYMK Ha O00’€KT 3aMiCTb KpAaIKH

41



BUKOPHUCTOBYETHCS ONEPATOP «CTPLIKAY.

O6’eqnanHs (UNION) — e CKJIAJICHUI TUI JaHWX; SBJISIE COOOKO HAOIp

3MIHHHUX PI3HUX THIIIB, ajie sKi epe0yBaroTh B OJIHIH 1 TiM ke 00J1acTi TaM’ATi.

ITam

’SITh BUJITISIETHCSL TAKOTO 00’ €My, 1100 11 OyJ0 JOCTaTHBO I 30epiraHHs

HANOUIBIIOTO YJIcHA.

Jns

OTOJIONICHHS 00’ €THAHb BUKOPUCTOBYETHCS KITFOYOBE CIIOBO UNION.

[pukian mrabiony cymiri 3 iMeHeM tumy Telements:
union Telements

{

int number; char
symbol; char
*pointer;

}i
[Ipuknaa oroJionieHHs TaHUX TUITY CYMIIIIL:

union Telements dat, mas[5], *pu;

Jnst  poctymy 110 wieHIB OO0 €HAHHS BUKOPHCTOBYIOTHCS Ti XK

CUHTAaKCH4YHI KOHCTPYKIIIi, IO 1 JUIsl CTPYKTYpH (Kparika i CTpLiKa).

[Ipuknan mocTymny J10 €JIeMeHTIB 00’ € THaHHS:
dat.number=57;
mas[2] .symbol="A";
pu=é&dat;
x=pu->number;
OcHoBHE 3aBIaHHA:
Po3pobutu CTpyKTypy 3 TphOX €JIEMEHTIB, 3T1IHO 3 1HJIUBIAyaJIbHUM

3aBIAHHSM, [IPU [ILOMY:

YHCEJIbHI MOJIS TEHEPYIOThCS 3a AornoMororo Gpyukiii rand();

PSAZIKOBI MOJIS MOJJaH1 BBOJSATHCA 3 KJIaBlaTypu;

YHUCIOBI TMOJsI MaloTh OYTH 3rEHEpPOBaHI BHUIIAJKOBUM UHWHOM B
OpUMHATHOMY Alana3oHi (Hamp. Pik HapoJkeHHsS He Moxe OyTu —
«12121»)

B KiHI[l CTPYKTypa BUBOJAMUTHCS Ha €KpaH.

InauBinyaabHi 3aB1aHHA.

3aBnanns 3 aBToMo0iiaMu: CTBopiTh CTPYKTYpy Car, sika MiCTUTh MOJIS
JUIS POKY BUITYCKY, MOJI€JIi aBTOMOO1IISA Ta KOJIbOPY.

3aBpannsa 3 mnpaniBankamu: CtBopiTh cTpykTypy EmMployee, ska
MICTHUTB TOJIA 1715 3apOOITHOT IJIaTH (YUCIIO, SIKE TeHEPY€ETHCS BUMAIKOBUM
YUHOM ), IPI3BUIIA MpalliBHUKA (PAAO0K) Ta oro mocaau (psioK).
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3. 3aBaanusa 3 kBapTupamu: CTBOpITh CTPYKTYpy Apartment, sika MiCTUTh
MOJIs JJIs TUIOUI (YUCIIO, SIKE TEHEPYETHhCS] BUMAJAKOBUM YMHOM), HOMEPY
KBapTUPH (PAZIOK) Ta ajpecH (PAaoK).

4. 3aBnanns 3 mpoaykramu: CTBOpiTH CTpyKTypy Product, sika micTuth
noJis JUIsl I[iHU (YMCTI0, K€ TEHEPYEThCS BUIIAJKOBUM YHWHOM), HAa3BU
NPOAYKTY (pAI0K) Ta KaTeropii (psSaokK).

5. 3aBaanns 3 kauramm: CTBopiTh cTpyKTYpy BOOK, sika MicTUTh mosist asis
POKY BHIaHHS (YHCIIO, SIKE TeHEPY€ETHCSA BUMAIKOBUM YNHOM ), HA3BH KHUTH
(ps110K) Ta iMeH1 aBTopa (PAI0K).

6. 3aBganus 3 xkopucryBauyamm: CTBOpITH CTpYyKTypy USEr, sika MiCTHUTbH
noJis Ui BIKY (YMCIIO, SIKE TEHEPYEThCS BHUIMAJKOBUM YHWHOM), IMEHI
KOpPHUCTYyBaya (pSAA0K) Ta €JEKTPOHHOI MOMITH (PSAIOK).

7. 3aBmaHus 3 3amoBJeHHsiMU: CTBOpiTh cTpykTypy Order, ska MicTUTh
oSl JUIsl KUIBKOCTI OAWHUIL (YUCIIO, SIKE TEHEPYEThCA BUIAIKOBUM
YUHOM), Ha3BU TOBapy (PsAI0K) Ta iIeHTU(IKATOpa 3aMOBJICHHS (PAIOK).

8. 3aBmanns 3 kiientamu: CtBopith cTpykTypy Client, ska mictuth moss
st HoMepa TenedoHy (psSAoK), Mpi3BUINA KIIi€HTa (PAIOK) Ta aapecu
(psimoK).

9. 3aBmanus 3 pecropaHoM: CtBopiTh cTpykTypy Dish, ska micTuth moss
JUTSL LIIHU 3@ TIOPLIIO (YUCIIO, IKE T€HEPY€EThCA BUMAJIKOBUM YHHOM), HA3BU
CTpaBH (PSAIOK) Ta IHTPEAIEHTIB (PAIOK).

10.3aBnaunns 3 ¢inbmamu: CTBOpiTh cTpyKTYypy MOVie, ska MicTUTB moJst
U1 TPUBAJIOCTI (YUCIO, SIKE TEHEPYEThCSl BMUIIAJKOBUM YHWHOM), Ha3BU
d1apMy (pAI0K) Ta pexucepa (psaokK).

11.3aBnanns 3 komm'worepamu: CTBOpiTh CTpyKTypy Computer, ska
MICTUTh TMOJS JJI1 KUIBKOCTI MPOIECOpiB (YUCIO, SIKE TEHEPYEThCS
BUITAJIKOBUM YMHOM ), MOJIENTI KOMITTOTEpa (PSAA0K) Ta 00CATY ONEpPaTUBHOL
nam'ati (psiaoK).

12.3aBnaanns 3 medasvu: CTBOpPiTh cTpyKTYpy FuUrniture, sika MicTUTh oS
TUIsl Matepiany (psioK), TUIy MeOJiiB (PsI0K) Ta BUpOOHUKA (PSIIOK).

13.3aBaanns 3 ppykramm: CTBOPITH CTPYKTYpY Fruit, ska MiCTUTB TIOJIS A1
KUIBKOCTI BITaMiHIB (YUCJIO, SIKE T€HEPYETHCS BUMIAJKOBUM YMHOM ), HA3BU
bpykTy (PSAAO0K) Ta KOJTHOPY MIKIPKHU (PSIIOK).

14.3aBnaunnst 3 my3ukanramu: CTBopiTh cTpykTypy Musician, sika MiCTHTB
nmoJyist JUisi iIMEHI MYy3WKaHTa (pAI0K), IHCTPYMEHTY (PSAI0K) Ta >KaHPY
(psioK).

15.3aBnanns 3 tBapuHamu: CTBOpPITEH cTpyKTypy Animal, sika MicTUTh mosist
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JUISL KITBKOCTI HIT (YHMCIIO, SIKE TEHEPYEThCSI BUMAJAKOBUM YMHOM), Ha3BU
TBapuHU (PSIIOK) Ta CEPEIOBUIIA MPOKUBAHHS (PSIIOK).

16.3aBnannst 3 koabopamu: CTBopiTh cTpyKTYpy Color, sika MicTUTh TOJIs
JUTSL Ha3BU KOJIbOPY (PSIIOK), KOAY KOJNbOPY (PSIIOK) Ta Ha3BU BUPOOHUKA
bap6ou (psiIoK).

17.3aBnanns 3 Hamosimu: CTBOPITE CTpyKTYpy Drink, sika MicTHTb most st
KUIBKOCTI KaJopid (YUCII0, SIKe T€HEPYEThCS BUIAIKOBUM YHMHOM), HA3BH
Harow (psA10K) Ta 00'eMy (PSIOK).

18.3aBnaHHs 3 KaHUEJAPCbKUMHU ToBapucTBamMu: CTBOPITH CTPYKTYpPY
Stationery, ska wmicTuTh TOJS IS IIHU (YHCIO, SIKE TEHEPYETHCS
BUITaIKOBUM YMHOM ), Ha3BU TOBapY (Ps/10K) Ta BUPOOHUKA (PSATOK).

19.3aBnanus 3 kpainamu: CtBOpITH cTpyKTYypy Country, sika MiCTUTh TIOJIS
JUTSL KUTBKOCTI HAaceNIeHHS (YHCIIO, SIKE€ TeHEPYEThCS] BUMAJAKOBUM YHUHOM),
Ha3BU KpaiHu (psAo0K) Ta mioll (psSaoK).

20.3aBaaHHs 3 CIOPTUBHUMH KoMaHaamu: CTBOPITH CTPYKTypy Team, sika
MICTUTh TIOJSL JJI1 KUIBKOCTI TMepeMor (4uciio, SIKE€ TeHEPYEThCs
BUITaIKOBUM YMHOM ), Ha3BU KOMaH U (psJI0K) Ta TpeHepa (psIoK).
JlonaTKOBi BUMOTY BUKOHAHHS 3aBJaHHS:

® 3BiT Mae OyTM BHUKOHAHHMM 3TIHO 3 BUMOTaMH JI0 O(OpPMIIECHHS
71a00paTOPHUX POOIT;

KonTpouabHi nMTaHHS.
1. SIx BUKOHATH JIOCTYI JIO OKPEMHX €JIEMEHTIB CTPYKTYpH?

N

Uu MOXkHa BMICT OJIHIEI CTPYKTYPH NMPUBIACHUTH 1HIIIM TOTO X THUILY,
BUKOPHCTOBYIOUYM 3BUYANHUI OIIEpaToOp NPUCBOIOBAHHSA?

Konu HeoOx1AHO BUKOPUCTOBYBATH MOKAXYUKU HA CTPYKTYpH?

Uu Moke OyTH WICHOM CTPYKTYpPH 1HIIIA CTPYKTypa?

UuM Bipi3HAETHCS 00’ € THAHHS BiJ] CTPYKTYpH?

1o no3Bosisie BUu3Ha4YKMTH oreparop Sizeof? Uum BiH KOpUCHHIA?

N o O koW

Sk mparroe dynxiis rand() ?

JlaGopaTopHa po6ora Ne§
IMokaxkunku

Tema. OcHoBu poboTH 3 moOKaxunkamu. PoOoTa 3 JUHAMIYHUMU
MacCHUBaMH.
Mera: npunbaTd NpakTUYHI HABUYKH WIOJA0 PO3POOJIEHHSA Mporpam 3
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,Z[I/IHaMi‘IHO CTBOPCHUMHU JAaHUMMU.

Temu 1151 MONEPeIHHOT0 OMPAIIOBAHHA:
aapecHa apupMeTHKa,

OK)KYUKH;

MaCHBH;

3BUILHEHHS Ta BUAUIEHHS [IaM’ ATI.
3araabHi BizoMocTi

KoxHna 3MiHHa, sIKa OTOJIONIYETbCA y TPOrpaMi, Mae aapecy — HOMeEp
KOMIPDKM TIaM’ATi, B SKiil BOHa pO3TallloBaHa. AJpeca € HEB1J EMHOIO
XapaKTEPUCTUKOIO 3MIHHOT. MO)KHA OTOJIOCUTH 1HIITY 3MIHHY, sika Oyje 30epiratu
ITI0 aJIpeCy 1 sSKa Ha3UBAETHCSA MOKWKIUKOM. [[OKa)KUMKH 3aCTOCOBYIOTHCS TPHU
nepenadi y (QyHKIII0 TapaMmeTpiB, SKI MalOTh OyTH 3MiHEHi, Ipu pPoOoTI 3
MacuBaMH, TMpU poOOTI 3 JUHAMIYHOIO TaM ATTIO Ta B JEKUIBKOX 1HIIMX
BUIIAJIKaX.

OroyoueHHs NOKaKYMKa Ma€ TAKUN CUHTAKCUC:

<mun> * <idemmugikxamop> [= <iuiyianizamop>],

[Tokaxuymk MOKe BKa3yBaTH Ha 3HA4YCHHS 0a30BOTO THUITY, CTPYKTYpH,
00’ eqHanHs, QyHKIN, moKaxyunka. Hanpuknan,

int * pi; // Ilokascuuk na int
IcHyrOTh AB1 omepailii, SIKi CTOCYIOThCSI pOOOTH 3 MOKAKYUKAMH, TOOTO €:
® orepallis OTpUMaHHs aapecu (aapecainis) &;
® ormepallis OTPUMaHHSA 3HAYEHHS 3a ajpecoro (HempsimMa ajpecairis abo
pO3IMEHYBaHH) *.
inta, *p;
p = & a,; // 3MiHHIU p NPUCBOEMBC adpeca 3MIHHOI a
*n = 0; // 3nauenusn 3a aopecorw, wo 3HAXOO0UMbCA Y 3MIHHIU P

(mobmo 3uauenus 3MiHHOIL a), 6yoe dopisHioeamu ()

®yukmis  malloc() Buznauena y  Gibmioremi  Stdlib.h.  Bona
BUKOPUCTOBYETHCS IS 1HIIIaT13a1111 TOKKYKKIB HEOOX1THUM O0CATOM Iam’sITi.
[TaM’ATh BUILISAETHCA 3 CEKTOPA OMEPATUBHOI TIaM’SIT1, 110 TOCTYIHUM 17151 Oy Ib-
AKUX MPOTpaM, SIKi BAKOHYIOTbCS Ha JaH1i MalluHi.

OCKUIbKH Pi3HI TUNK JAaHUX MalOTh Pi3HI BUMOTH N0 Tam’sTi, Tpeba
HABUMUTHCS BU3HAYATH PO3MIp Tam’iTi B OalTax mJig PI3HOrO THUITY JaHUX.
Hanpuknan, nam’sTh JUIss MaCUBY €JIEMEHTIB THITY INt — 11e 0uH 00CsT maM’sTi,
a SIKIIO0 HEOOX1HO BUJLIMTHU MaM’SITh JUIl MAaCUBY TaKOTO K PO3MIpY, ajie BKe
tuny char — ne Oyae iHmmNA o60csar. [ns Bu3HaueHHs o0Ocsry mam’siTi
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npu3HavaeThest QyHKIsA Sizeof(), sika mpuiiMae Bupas 1 MoBepTae HOro Po3Mip.
Hanpuknan, sizeof(int) moBepHe KijbKicTh 0aiiTiB, HEOOXiMHUX AJIsi 30epiraHHs
JAHUX THUITY int.

3BUIbHEHHS 11aM’SITi BUKOHYEThCS 3a joroMororo ¢yHkiii free().

s Toro, abu YHUKHYTH BUTOKY ITam’sITi, HEOOX1HO, 1100 yCs BUJILJICHA
nam’siTh OyJia Bpy4YHY 3BUIbHEHA.

KoHTpobs BUTOKY mam’siTi 3A1HCHIOETHCA TAKUM YMHOM (TIPAIIOE TIILKHU B
pesxkumi Debug) (https://msdn.microsoft.com/en-us/library/x98tx3cf.aspx ):

® Ha rnoyatky (ainy 3 pyHKIIi€r0 main Tpeba HamucaTu Take:

#define CRTDBG_MAP_ALLOC #include <crtdbg.h>
#define DEBUG_NEW new(_NORMAL_BLOCK, FILE , LINE ) #define
new DEBUG_NEW

e B KiHIl nporpamu (y ¢yHKIii main nepen «return 0») Tpeba HamMcaTH Take:
_CrtDumpMemoryLeaks().

InguBinyajabHi 3aBIaHHA.

1. Jlano macuB 3 N 1inx mNo3UTUBHUX Yncen. BU3HaunTw, K1 4rcia B MaCHBI
€ TOBEpIIEHUMH (TaKHUMHU, 1110 TOPIBHIOIOTH CyMi CBOIX JUIHHUKIB), BKa3aTH
iXHIO KUIbKICTh. BUKOHATH mepeBipKy Ha BallIHICTb MAacuBY (BUBECTH
NOMIWJIKY Ta 3yNUHUTH POOOTY JoJaTKa MPU HASBHOCTI HETaTHUBHUX
qHUCel).

2. lano nBoBumipamii macuB 3 N*N pewoBunHUX uuncen. MiHimManbHI
€IIEMEHTH KOJKHOTO PsKa MepenucaT! B OJTHOBUMIPHUAN MaCHB.

3. Hano macuB 3 N peuoBuHHUX unces. CTBOPUTH IPyTrUid MacuB, IKui Oy/ie
Matu y co01 BCl €JIEMEHTH MOYaTKOBOI'O MAaCHBY, IO PO3TalIOBaHI MIX
NEPIIUM Ta APYTUM HETATUBHUMH €JIEMEHTAMH.

4. Jlano macuB 3 N 1minux yucen. BuzHauutu, 4u € B MacuBi MOBTOPIOBaH1
€JIEMEHTH; SKIIO TaKl €, TO CTBOPUTH MAaCHUB, B SIKOMY BKa3aTH, CKIJIbKU
pa3iB SIK1 €IEMEHTH TOBTOPIOKOTHCA.

5. Hano asoBumipHuit MmacuB 3 N*N 1iux yucen. Y KO)KHOMY psJIKy MacuBa
3HAWTHU KUIBKICTh TApPHUX JOJAaTHUX uyucesl. OTpumaHi pe3ybTaTd
3amucaTv B OJJHOBUMIPHUIN MacuB.

6. Jano macuB 3 N miaux yucen. 3HaWTH MIHIMAJIbHUN Ta MaKCUMaJbHUH
€JIEMEHTH MacuBy. BU3HAUWTH CyMy €NEMEHTIB, II0 pPO3TAaIlOBaHI MIX
MU ereMeHTaMu. CTBOPUTH IPYTUd MacHB, IO MICTHUTH IIi CJIEMCHTH.

7. HNauuii nBoBumipauii MacuB 3 N*N peuoBnHHuUX uuncen. MakcumaiabHI
€JIEMEHTH KOKHOT'O CTOBIILS MEPENUCATH B OJTHOBUMIPHUN MaCHUB.

8. Hano nBoBumipuuii macuB 3 N*N 1minux umcen. EnemeHTu rosioBHOT
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JlaroHajl 3amMcatd B OJHOBUMIPDHHMA MacuB, OTPUMAaHMM MacuB
BIIOPSAKYBATH 33 3pOCTAHHSIM.

9. Jlano aBa macuBu: Masl[N] i mas2[M]. CtBoputu Tperiii MacuB, y sSIKUi
nepenucaTy eJeMeHTd MacuBy Mmasl, a moriMm mas2. OTpuMaHUl MacuB
BIIOPSIIKYBATH 32 3pOCTAHHSIM.

10.lano macuB 3 N minmx uucen. 3HailTH Oe3nepepBHY MOCTIIOBHICTh
NO3UTUBHUX 4YHUCEI Yy BXIJHOMY MacHuBl, CyMa €JIEMEHTIB SKOi
MaKCUMaJlbHa, Ta MePENUCATH 1X Y BUXITHUN MacHB.

11./Jano nBa macuu: Masl[N] i mas2[M]. CteopuTu TpeTiii MacuB, y sIKHit
MepenucaTy Mo 4yep3i Mo JBa €JIeMEHTH 3 BXIJIHMX MAacCHBIB; MOYaTH 3
MacuBy Mas2.

12.JTano macuB 3 N 1minux uncen. BusHauuTu KiMBKICTH Tap CyCIAHIX
€JIEMEHTIB 3 OJHAKOBUMHM 3HaueHHsAMU. Ll mapu mepemnucatu y npyrui
MacHB.

13.lano macuB 3 N pedyoBUHHMX uucesl. Po3MICTUTH BCiI €JIEMEHTH 3
MO3UTUBHUMHM 3HAYEHHSAMHU B JIIBIH YacTHHI MacuBYy, €JIIEMEHTH 3
HEraTUBHUMU 3HAYEHHSMHU — Yy TPaBiid, a HyJ — M1 HUMHU.

14.lano nBoBuMipauii MacuB 3 N*N 1minux yucen. EneMeHTH rosioBHOL
JaiaroHaji 3amMcaTd B OJHOBUMIPDHUM MacWB, OTPUMaHUNA MacHB
BIIOPSAKYBATH 32 3pOCTAHHSIM.

15.lano macuB 3 N pedoBunHMX yucedn. [ligpaxyBaTi KUTbKICTh AUISHOK, SIKI
YTBOPIOIOTH O€3MEepepBHI MOCIIJOBHOCTI YHMCENl 3 HE 3MEHIIYBAHUMHU
3HAYCHHAMH. MakcuManbHy IIUISHKY TIepenucaT y 1HITUN MacuB.
JlonaTkoBI yMOBY BUKOHAHHSA 3aBIaHHSA:

® 3BiT Mae OyTH BUKOHAHWUW 3TiAHO 3 BUMOTaMH J0 OQOPMIICHHS
1a00paTOPHUX POOIT;

® TIPOCKT Ma€ CKJIAaTUCS MIHIMYM 3 TPphOX (paiimiB;

IIPOJIEMOHCTPYBATH BIJICYTHICTh BUTOKIB T1aM’sITi;
JOCTYII 10  €JIEMEHTIB MacHBY NOBUHEH  31ACHIOBATUCSA
yepe3 po3iMeHyBaHHS OKaX4HKIB, a HE Yepe3 onepaTop [];

KoHTpoubHi nMTaHHS.

K CTBOPUTH MOKAXKYUK HA MacCUB?

Sxi onepaitii MOXXyTh OYTH 3aCTOCOBaH1 J0 MOKAKYUKIB?
SIK 3MIACHIOETHCS 3BUILHEHHS I1aM’ AT1?

SIK 3a1HiCHIOETHCA BUAUJIEHHS IaM’ SIT1?

o bk o

SIK CTBOPIOETHCSI KOHTPOJIb 32 BUTOKOM I1aM’SIT1?
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6. UuM BiApI3HAETHCS CTATUYHUM MACUB BiJ JMHAMIYHOTO?
7. SIx BU3HAYUTH MOTOYHHUIA OOCST IMaM’ATi JIJIsl JMHAMIYHOTO MAaCcHUBY?
8. Illo BUKOHYETHCS B HACTYITHOMY (h)parMeHTi MpOTpaMHOTO KOy ?
pointMas = &mas|0];
for(i = 0; i < arraySize; *pointMas++ = i++);
9. Yomy Tpeba 3BUIbHATH MaM’ATb, SIKa JUHAMIYHO BHALISAIACH?

JlaGopaTopna podora Ne9
dopmaToBaHe BBeJeHHSI/BUBEICHHA TaHUX

Tema. @opmaToBaHe BBEICHHS/BUBEICHHS JAHUX 3a JIOIIOMOTOI0 (DyHKIIIH
printf / scanf.

Meta: npua0aTtd NMpakTUYHI HABUYKU IIOJ0 PO3POOJEHHS Mmporpam i3
BUKOPUCTAHHSM KOHCOJBHOTO CTaHJIAPTHOTO BBE/ICHHS/BUBEICHHS.

Temu a1 nonepeaHbBOr0 ONPANIOBAHHS

® po0boTa 3 KJIaBI1aTypoIo;
® po0OoTa 3 BUBEJCHHSM Ha €KpaH;
e (i0mioreuHi QyHKIIIT;
® [TOKWKYHKH Ta MACHBH.
3araJjbHi Bizomocri.

OCHOBHMM 3aBJaHHSIM MpPOrpaMyBaHHs € 00poOka iH(opmalli, ToMy
Oynpb-siIka MOBa IPOTpaMyBaHHS Ma€ 3acoOW JJIT BBEJICHHS 1 BHUBCICHHS
1H(hopMmarii.

Beenennss 1 BuBeaeHHs iH(opmalii 3mIMCHIOETBCA  PYHKISIMU
craHaapTHOi Oibmiorexu. [IpotoTnmu dyHKIi# 3HaxoAATECs y daiini stdio.h.
s 6i6mioTeka MicTUTh 30kpema dynkiii printf() Ta scanf().

@yuxkiis printf() mpusnavyena ans (GopmaToBaHOrO BHBEICHHS. BoHa
MEePEBOINTH JIaHI y CHUMBOJIbHE TOJAHHS 1 BUBOJHWTH OTPUMaH1 300paKeHHs
CUMBOJIB Ha ekpaH. [Ipu npomy y nporpamicra € MOXKIUBICTh (pOpMATyBaTH
JaHi, TOOTO BIUITMBATH Ha X ITOJAAHHS Ha CKpaHi.

3aranpHa popma 3anucy ¢yskmii printf ():

printf("psaoox @opmamis", 06’ekml, 06’ckm 2, ..., 06’ ekm n);

Hanpuxian:

float y;

printf ("Beedimv y:"); // 6usooumocs nogioomieHHs.

scanf ("% f", & y); // 6600umvca 3nauenHs 3MIHHOL Y

printf ("3uauenns sminnoi'y =% f", y); //6usooumucs 3navenus y
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®yHukiIis popMaTOBAHOTO BBEACHHS JaHUX 3 KiaBiatypu scanf() Bukonye
YUTAHHA JIaHUX, 110 BBOJATHCS 3 KJaBlaTypH, MEPETBOPIOE iX y BHYTPIIIHIH
dopmart 1 nepenae ynkiii, mo ii Bukimkae. [Ipu mpomMy mnporpamicT 3aaae
mpaBWia 1HTEpIpeTanii BXIIHUX JaHUX 3a JOMOMOToI0 crenudikamii psaka
dbopmary.
3aranpHa popma 3anmcy ¢yskiii scanf ():
scanf ( "psaoox@opmamis”, adpecal, adpeca?l, ...);
Jnisa popMyBaHHS aApecH 3MIHHOT BUKOPUCTOBYETHCSI CUMBOJI aMII€pCaH]T
‘&
aopeca = & 06’ekm
Psnox dopmariB 1 COIUCOK apryMeHTIB Juisi (DYHKINT € 0OOB’SI3KOBHMH,
aHayiorigni ¢pyHkii printf ()..
e Jlyis BBEJICHHS PSJIKIB 3 KJIaBiaTypH npu3HaueHa GyHkitis gets().
e {51 BBEICHHS] CUMBOJIIB 3 KJIaBIaTypH NpU3HaYeHa QPYyHKIIs
getc().
e Jlyis BUBEICHHS PSAIKIB HA €KpaH Mpu3HadeHa QyHKIis puts().
e J[ns1 BUBEICHHS CUMBOJIIB Ha €KpaH Mpu3HaueHa QPyHKIs putc().
OcHOBHe 3aBJaHHSHA
[Iporpamy, sixa Oyia po3pobiieHa y mornepeaHii 1adbopaTtopHiil po6oTi
(poboTa 3 MoKaXKYMKaMHu ), 3SMIHUTH TaK, I00:
® [10YaTKOBI JJaH1 BBOJWJIKCS 3 KJIaBlaTypH;
® BHJa4a PE3yJbTYIOUHX JAHUX MPOBOAUIIACS Y KOHCOJIb.
JlonaTKOBi yMOBH BUKOHAHHS 3aBJAHHS:
3BIT Ma€ OyTH BUKOHAHUM 3T1JTHO 3 BUMOTaMH 10 OOpMIIEHHS pOOIT;
MPOEKT MA€ CKJIAaTUCS MIHIMYM 3 TPbOX (aJIiB;
MPOJICMOHCTPYBATH BIJICYTHICTh BUTOKIB 1AM SITi;

JaHi reHepyBatH 3a gornomororo ¢yHkiii rand(), kiskicts enemenTiB (N,
M...) BBOAMTH 3 KJIaBiaTypH;
® JIOCTYNJO EJIEMEHTIB MacuBy MOBHUHEH  3J1MCHIOBATHCS
yepe3 po3iMeHyBaHHS OKaXYHKIB, a HE yepe3 onepaTop [];
® BBE/CHHS / BUBENICHHS JJAHUX BUKOHYBATH B OKPEMUX (PYHKITISIX.

KoHTposbHi nMTaHHS.

1. SIx BUBOOWUTH TEKCT Ha KOHCOJIL?

2. SIx ynTaTH naHi 3 KiaBiaTypu?

3. B yomy pi3nuist opMaTOBaHOTO BUBEJICHHS JaHUX BiJT
He(opMaToBaHOTO?
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VY axomy (¢aiii 3HaX0aAThCs TPOTOTUITH (PYHKIIIM BBEICHHS/BUBEICHHS ?
Sxuii CMMBOJT BUKOPUCTOBYETHCS JIJ1s1 (DOPMYBaHHS apecy 3MiHHOI?

SIx MokHa opMaTyBaTH JaHi MPH X BUBEICHHI Ha eKpaH?

SIki A1l BUKOHY€ (YHKIIiSl YUTaHHS TPU BBEJICHHI JaHUX 3 KJIaBlaTypu?
SAxi nii BUKOHYE (DYHKITISI BUBEICHHS JaHUX Ha €KpaH?

© o N Rk

SIK BBECTH TEKCT, SIKHM CKIIATAETLCS 3 JEKIILKOX CIIiB?
10.51k BUBECTH TEKCT, IKUH CKJIAIA€THCA 3 IEKIJIBKOX CIIB?

JlaGoparopHna podora Nel(
Psinku Tumy char*

Tema. PoGoTa 3 psinkamu tumy char*.

Merta: [Ipun6aTy npakTUYHI HABUYKH 010 PO3POOJICHHS Mporpam 3
BUKOPHUCTaHHAM psikiB Ha MoBi C.

Temu 1J151 MonepeIHLOT0 ONMPAIOBAHHS:

® MAaCHBHU;
® (yHKIIi;
® pAIKY;
® [IOKAKYUKH.
3arajabHi BizoMmocTi
Psanoxk y moBi C — 1€ OJHOBHMIpHMM MacuWB CHUMBOJIB, OCTaHHIM

€JIEMEHTOM SIKOTO € CHMBOJI KIHIIS PsiiKa — HYJb (PSIOK, IO 3aBEPIIYETHCS
nyneM, Too0to NULL terminated string).

Oronocuty 3MIHHY THITY psiFIoK Y MOBI C MOXKHA TphOMa CIIOCO0AMH:

1. orosiocuTH MacuB, HaNpukIiau, 3 40 CHUMBOJIIB:

char s [40 + 1];

2. TIPUCBOITH PSIIKOBIM 3MIHHIM MOYaTKOBE 3HAUYCHHS (TIPU IbOMY JTOBXKUHY

psAKa 00YHCITIOE KOMITLISATOP):
char s [] = "llpuknao iniyianizayii psaoka";

[IpaBopyu Bijx 3HaKa MPUCBOIOBAHHS 3allMcaHa PsIKOBAa KOHCTaHTa. B
KiHEIb psiika aBTOMATHYHO JoaaeThest HyIb ( \0’). KoHCTaHTH CUMBOJIBHHX
PAIIKIB IOMIIIAIOTHCS Y KJIAC CTATUYHOT ITaM’sITi;

3. CTBOPUTH  HESIBHMM  BKa3IiBHUK Ha  MacHB  CHMBOJIB, IO
BUKOPUCTOBYETHCS. Y JIIBil YaCTHHI BiJ] 3HAKA MPUCBOIOBAHHS BKA3YEThHCS
MOKaXYMK Ha CUMBOJT:

char *s = "/lpyeuii eapianm iniyianizayii";
3MmiHHa S OyJe MOKaXKYMKOM Ha T€ MICIIE B OINEpPATUBHIA mam’siTi, 1€
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pPO3TAlIOBY€EThCA PSAKOBA KOHCTaHTa. Y Takid ¢Gopmi 3amucy KpUEThCA
MOTEHITIfHA TTOMMJIKA, KA TOJISITa€ B TOMY, IO MOKKYWK Ha CUMBOJ 4YacTO
HA3UBAIOTh PSAIKOM.

string.h — 3aromoBok craHmapTHOI 06i0gioTeKM MOBH C, IO MICTUTH
byHKIIIT 11 pOOOTH 3 HYJIb-TEPMIHOBAHUMU PSIKAMHU.

JIJist mocTymy 10 OKpEeMOTro CUMBOITY Y PSAIKY Tpeba BKazaTu Ha3BY psIKa
Ta y KBaJpaTHUX TyKKax — HOMEp cumBoily. Hymeparis CUMBOJIB y psiaKax
noynHaeTnses 3 0.

InguBinyajbHe 3aBJaHHA HA OWIHKY «32/10BIJILHO»:

Bu3HauuTH, CKIJIbKH Pa3iB y TEKCTI 3yCTPIYAETHCS CIOBO «IIPOrpaMa.

no

BuzHnauuTH, CKiJIbKHA Y TEKCTI OMOBIAAIBHUX, TUTATBHUX, OKJITMYHHUX
pEUCHb.

BusznauuTu, cKijbkH y TEKCTI CIiB. Bugatu Bci cioBa 3a abeTKoro.

VY KOXKXHOMY PSAAKY TEKCTY 3MIHUTH MTOPSITIOK CHMBOJIIB HA MPOTHIICKHHU.
BuzHauuTH KITBKICTH CIIIB Y KOKHOMY PSIIKY TEKCTY.

VYci ckopoueHHs (T. 1., T. M., 1H.) 3aMIHATH Ha MOBHI CJIOBOCIIONYYCHHS.

N o ok ow

VYci MoBHI CIOBOCIIONYYEHHS (Tak Jalii, TOMY Mo/i0He, 1HIIE) 3aMIHUTU

Ha iXH1 3araJbHONPUHHATI CKOPOUEHHS.

8. TekcT — 1e CIUCOK CTYNEHTIB. BU3HAYMTH, CKUIBKU Cepell HUX MaloTh
OJIHAKOBI1 NPi3BHILIA.

9. BupaxyBatu uisi TEKCTy YacTOTHY TaOJIMLIO: AJsi KOKHOTO CHUMBOILY
BU3HAYUTH MOTO YACTOTY MOSIBU y TEKCTI (UUCIIO TAKMX CUMBOJIIB Y TEKCTI
JIJICHEe Ha 3araJlbHEe YMCJIO CHMBOJIIB Y TEKCT1).

10.Bu3HaunTH, CKIJIBKK pa3iB y TEKCTiI 3yCTPIYA€ThCs 3a/JaHE CIOBO, SKE
HE0OX1JTHO BBECTH 3 KJIaBiaTypH.

11.3HaiiTi HailToBIIE Ta HATKOPOTUIE CJIIOBO B 33JJAHOMY TEKCTI.

12.3naiiTH BCi cioBa — MAIHAPOMH (CJIOBa, K1 OJHAKOBO YUTAIOTHCS CIIPaBa
HAJIIBO Ta 3J1iBa HANpPaBo), SIK1 3yCTPIYAIOTHCS B TEKCTI.

13.Busnauutt % CUMBOIIB, IO TMOMapHO 30IrJucs, y BXIAHUX TEKCTaxX
(KUIBKICTh CUMBOJIIB, 110 301TJIKCS, A0 3araJIbHOI KIJTBKOCT1 CUMBOJIIB).

14V koxHOMY pSAKY TEKCTy 3anucaHa (6e3 MOMUIIOK) Taka MOCIiJOBHICTb
cuMmBONiB: @ # b, ne @ i b — minmi umcna, # — oxgHa 3 apUPMETHUUHHX
onepariii. Hanpuknan, 17 + 2. OOuncauTy 3HaYCHHS BCiX BHpPa3iB, SKI
3anucaHi y aii.

15.3HaiiTu BCi uncna, K1 3yCTPI4aroThCs B TEKCTI.

16.Bu3zHaunTH, CKUIBKH y TEKCT1 TOJOCHUX 1 CKIJIBKU ITPUTOJIOCHUX OYKB.

17.Texct — 1ie mporpama Ha MoBi C. BusHauuTH, CKUJIbKH B HHOMY
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OMepaTopiB IUKITY.

18.TexcT — 11e mporpama Ha MoBi C. BuzHauntu, 4u € y HaBeJIeCHOMY TEKCTI
Bci mapu nyxok: (), {}, [].

19.Bu3HAYUTH KUTBKICTh TAKUX CIIB Y TEKCTI, Y SKUX MEPUINI 1 OCTaHHIH
CUMBOJIH 301ratoThCs MK COOOI0.

20.«3ammdpyBaTti» BXITHAN TEKCT, 7151 YOTO B KOXKHOMY PSIJIKY TEKCTY
BUKOHATH IMKJIIYHY [TEPECTAHOBKY CHMBOJIIB Ha N MO3MIIi#l BrpaBo ( I-i
CUMBOJI cTa€ I+1-M, a ocTaHHIHi — epmuM). 3HAaYeHHS N BBECTH 3
KJIaBlaTypH.

21.«3ammppyBaTt» BXITHAW TEKCT, I YOTO B KOKHOMY PSIKY TEKCTY
MOMIHSITH MICIISIMU NEPIITNI CUMBOJI 3 APYTUM, TPETIH — 3 YETBEPTUM 1 T.1.
BuxonaTtu nemmdpyBaHHS.

22.]1ns 3amaM’sSITOByBaHHA 4YHCJIA 7 1HOJI BHUKOPUCTOBYIOTH HACTYIHY
POCIHCBKY (hpasy: «3TO 5 3HAIO M MOMHIO mpekpacHo [1u MHOTHE 3HAKK
MHE JIMIIHK HampacHb». Yucino OyKB y KOKHOMY CIIOBI — II€ HACTYITHA
uugpa uyncna: «31o» — 3, «i» — 1, «3Haro» —4 1 1. 1. Po3pobutu nporpamy,
SKa 3a 3a3HAYECHUM aJITOPUTMOM Oy BUJaBaTH YMCII0, BAKOPUCTOBYIOUH
Oy1b-SIKUM TEKCT.

23.«3ammdpyBaTi» 3aJlaHAN TEKCT, JJI1 Y00 B KOXKHOMY PSAKY TEKCTY
MOMIHATH MICIAIMM TIEpUIMHA CUMBOJ 3 OCTaHHIM, Jpyrui — 3
nepenocTaHHiM 1 T. 7. Bukonatu aemmdpyBaHHs.

3aBaHHA HA OLIHKY «100pe» Ta «BIAMIHHO»:

BUKOHATH 3aBJaHHS Ha «33J0BUIHHOY;

® po3pobuTH (PYHKIIIO, sIKAa pealli3ye€ BCTABKY B PSIAOK «S» APYTUH PSAIOK
«S2» B «i»-y mo3wuiito psjaka «S». Hanpukian, insert(“abrakadabra”,
“TEXT2”, 4) noBuHHa cTBOpUTH psaniok «abraTEXT2kadabray;

® po3poOUTH PYHKITIIO BUJATICHHS 3 PAJIKA «S» YCIX CHMBOJIIB 3 1HIAEKCAMU
B 3ajlaHOMY niana3oHi. Hanpuxknan, reduce(“abrakadabra”, 4, 8) noBuHHa
CTBOPHTH PSAIOK «abrara» (6e3 miapsiaka kadab).
JlonaTKoOBi BUMOTYM BUKOHAHHS 3aBJIaHHSI:

® 3BiT Ma€ OyTH BUKOHAHUH 3TAHO 3 BUMOTaMH JI0 0(hOpMIICHHS pOOIT;

® [POEKT MOBUHEH CKJIAJATUCS MIHIMYM 3 TPhOX (paiisis;

® [IPOJIEMOHCTPYBATH BiJICYyTHICTh BUTOKIB IaM’SITI.
KoHTposbHi nMTaHHS.

1. Sk «ckueitn» aBa psaku?
2. SIK BU3HAUUTH, YH € B 33IAHOMY PSIIKY 3aIaHHUH MM APSI0K?
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O N Ok W

Yomy psaku B MoBi C 3akiHUyrOThCS «\0» ?

SIki yHKIIT BUKOPUCTOBYIOTH AJisl BBeIeHHS C-psJIKiB 3 KiIaBiaTypu?
SIK MOpIBHSATH ABA PSJIKHU?

Sk BBeCTH pAIOK (CUMBOI) 3 KiIaBiaTypu?

Ak BugaTu psAAOK (CUMBOJI) HA €KpaH?

SIK y 3a1aHOMY PSIIKY BUJQIATH 3aJaHUH MIIPSIIO0K?
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