LUndp Ta Ha3Ba cneuianbHOCTI 122 "Komm'toTepHi HayKu'"

Ha3Ba ocBiTHbOI Nnporpamu Komm'torepHi Hayku

Hassa aucumnninu OcHOBM nporpamyBaHHA

Kateropisa gucumnninm MporpamyBaHHA, anropuTmisauis
Kinbkictb cTypgeHTie (noTounuii pik) 104

Kypc/Cemectp 1 kypc - 1,2 (aBa cemecTpa)

3ATAJIbHA IHOOPMALIA NMPO gUCUUNNIHY

3aBAaHHAM AUCUMNANIHWU € HAOYTTA CTyAeHTaMMN TEOPETUYHMX 3HAHb NPO NPUHLMMIM NO6YA0BMN Cy4aCHUX MOB NPOrpaMyBaHHA,

BMBYEHHA OCHOBHMX KOHCTPYKLi MOB, TUNOBUX 33434 a/IFOPUTMIYHOrO NporpaMyBaHHsA, HabyTTa AocBigy poboTK B iHTEerpoBaHoOMY

AHoTauin cepeaoBuLLi po3pobku nporpam (Ha npuknaai komninatopa Visual Studio C++) Ta NpoxoAKeHHiI NOBHOIO LIKAY PO3p0bKM (po3pobka
a/ITOPUTMY - KOAYBaHHA - KOMNINALIA - BiANaroA}XeHHs - AOKYMEHTYBaHHA). MpeameToM BUBYEHHS HaBYaNbHOI ANCLUNAIHU €

OCHOBM aNrOPUTMIYHOTO MUC/IEHHS, @ TaKOX PyHAAMEHTabHI NiaxoAu A0 NpoueaypPHOro Ta 06’eKTHO-OPiEHTOBAHOIO
nporpamyBaHHA.

MeToto Kypcy € 03HaMOMIEHHA 3 OCHOBHUMM CEPEAOBMLLAMU Ta TEXHONOTIAMM NPOrpamyBaHHs, OCHOBAMW CTBOPEHHA MPOrpamHux
Merta HaB4YaNbHOI NPOAYKTIB, BUBYEHHA OCHOBHWX MOHATb NPOLEAYPHOro Ta 06’E€KTHO-OPIEHTOBAHOrO MPOrpamMyBaHHS, a TAKOXX 0a30BUX MOHATbL
ANCUMNNIHK a/IFTOPUTMIYHOIO NPOrpamyBaHHsA, METOAiIB aHani3y Ta peasisauii HaMnpPoCTilMX anropuTmie 3acobamm MOBM NPOrpamyBaHHA
C++.

TUNU 3aHATb Ta KOHTPOIO Jekuii, nabopaTopHi pob0oTH, NPaKTUYHI 3aHATTA, cCaMoCTiHa poboTa. MiACyMKOBMIA KOHTPO/b — iCNUT

3aranbHuii obcar (kpeguTis) Nekuii (3aHATb) 64  JlabopaTopHi (3aHATb) 64  MpakTnuHi (3aHATD) 64 CamocriiiHa (roguH) 168

; - - — S .
MonepeaHi AvcuMUNAIHM BcTyn 40 Komn'toTepHMX HayK Ta iHGopMaLiMHUX TexHonorii, MaTeMaTUYHUN aHaI13

ba3oBi HaBMYKM pobOTM 3 KOMN'tOTepOM. BMIHHA NOrYHO MUCANTU, 3HAHHA CY4aCHOro MaTeMaTUYHOro anapaTty HenepepBHOro Ta

OMCKPETHOro aHanisy, NiHiinHoi anrebpu, aHaniTMYHOT reomeTpii ANA po3B’A3aHHA 33434 TEOPETUYHOTO Ta NPUKAALHOMO XapaKTepy.
HeobxiaHi 3HaHHA Ta BMIHHA  BminnHs NMPOEKTYBATH, PO3P06IATU Ta aHaNi3yBaTU anrOPUTMK PO3B’A3aHHA 06UYMCIOBANIbHUX Ta JIOTIYHUX 3334, OL|iHIOBATH

e(dEeKTMBHICTb Ta CKNAAHICTb a/IFOPUTMIB. BMiHHA BUOMpPATK Ta 3aCTOCOBYBATU Napaanrmy, TEXHONOTIT Ta MOBM NPOrpamyBaHHS.

MATEPIAJNIbHO-TEXHIYHE TA NMPOIrPAMHE 3ABE3MNEYEHHA OUCUUNIIHA
HaABHi y HaBYanbHUX Komn'totepu 3 OC Windows (abo iHwe),Visual Studio (abo iHwe), goctyn oo Internet.
ayautopiax y 3BO
HeobxigHi pnsa camoctiiHoi  Ti XX BUMOTW, LLO i ANA HABYAHHA B ayaAnUTOpIi
po6oTu cTygeHTa

CTPYKTYPA TA 3MICT AnCcuUuniiHun



MNpaKTU4Ha cknapoBa

TeopeTUyHa CKNapo0Ba o IHCTpYyMmeHTH, 3acobu, Ta
No . P A . A Onuc ma rnpuknao 3a80GHHSA, G MAKOX MOCUAAHHSA FfopuH Py P !
Hasea, nepenik numaHe abo aHoMayis Aexuji WUH . . TeXHOOrii
Ha memoduYHi mamepianu
3microBuit moaynb 1 - CucreMu YUCICHHS
2 2 Komn'totep (HOyTOYK)

ONA NepeBipKM OHNANH

Tema 1. ApudmeTnUHi Ta NOriYHi  OCHOBM MpakTMyHe  3aHATTA. CUCTEeMM  YUC/IEHHA.
komn’toTepa MNepeknan 3 OAHIEI CUCTEMU YUCNEHHA B iHLLY.
MeTa Ta 3aBgaHHA guMcuMnAiHW. 3aranbHi BiAOMOCTI MeTogn4yHi matepiann: KepiBHULTBO A0 NPAKTUYHOIO
NpPo AUCUMNAIHY, ii 3B'A30K 3 iHWMMKW AUCUUNAIHAMM. 3aHATTA.

MOHATTA NPO CUCTEMM YNCEHHA (NO3MLIAHY Ta
Heno3uuinHy). MepeTBopeHHA ABINKOBUX, BiCIMKOBMX,
[ECATKOBMX Ta LWICTHAAUATKOBUX YMCEN B iHLUI
CUCTEMU YUCNEHHSA. ApUOMETHYHI Aii Hag ABIMKOBUMMU
yncnamm.

3micToBuit moaynb 2 - BBegeHHA B po3pobKy i KogyBaHHA anroputmis. OCHOBHI NOHATTA MOBM NporpamyBaHHA. ba3oBi TMNK gaHuX

2 2
Tema 2. AHani3 anropmTmis Nporpam. MpaKTnyHe 3aHATTA. JTiHiAHI ANTOPUTMMU.
ANropuTMM 3 PO3ranyKeHHAM. ANroputMu
OCHOBHi anropuTMiyHi 610KN. ANTOPUTMM Ta NPOTrPaMMK. LMKAIYHUX CTPYKTYP.

Bnok-cxema sk 3acib rpadiyHoro 306parkeHHs

. LT VieToAnYHI maTtepiann: KepiBHUUTBO A0 NPAKTUYHOrO
anropuTmis. JTiHIMHI aaropuTmn. AIropuTMm 3

L 3aHATTA.
po3ranyXeHHAM. LIMKAnN Ta UMKAIYHI CTPYKTYPMU.
EMHICHA CKNagHiCTb anropuTmis. HYacosa CKnagHicTb
anropuTmis. ANropuTMmM N0rapnuPMiyvHoi, NiHINHOI,
NoJliHOMiaNIbHOT Ta eKCMOHEHL,iMHOT CK/N1aHOCTi.
2 4 Komn'totep (HoyTbyK) 3
. BCcTaHoB/sieHot Visual
Tema 3. BBegeHHSA B NabopaTtopHa poboTa. PoboTa B cuctemi Studio (60 iHwe)
nporpamyBaHHA. nporpamyBaHHA Visual Studio. HanaroaykeHHs i

TEeCTyBaHHs nporpamu. locniaKeHHs
BHYTPUMALLUMHHOIO NOAaHHSA NPUMITUBHUX TUNIB
no Aamnax nam'ati.

BeBeneHHA oo nporpamysaHHA. Buawu MN3. Etanu
po3pobku M3. CTpyKTypa Nnporpamu, nitepanu,
CUMHTAKCMC MOBM, 3MiHHI Ta KOHCTaHTK, cdepa ix aii.
IHTerpoBaHe cepenoBuLLE peaaryBaHHs, MeToan4yHi maTepiann: KepiBHULTBO A0
HanaroAXeHHA, KOMNiAALi Ta CTBOPEHHA NPOrpam. nabopatopHoi poboTu.

HalimeHyBaHHA 3MiHHUX, 0OMeKEeHHA Ha BUKOPUCTAHHA

NeBHUX CUMBOAIB. TUNK AaHKX, iX po3mipn. Kno4osi

cnoBa. KoHCTaHTU. OronoweHHA 3MiHHUX.

2 2 Komn'totep (HOyTOYK) 3
BCTaHoB/eHoto Visual

Tema 4. ba3osi TMnNu Studio (abo iHwe)

NaHUX



Llini Ta giicHi uncna. CuMBOAIbHI AaHi, Koan Ta
aNropuTMu KoayBaHHA. J1oriyHi aaHi. AapecHi AaHi Ta
agpecHa apnpmeTunka. PisnyHniA piBeHb NOAAHHA
6a30BUX TUNMIB AaHUX, CUCTEMM agapecaLii. [ToHATTA
TMNi3aLii y MOBax NporpamyBaHHA.

Tema 5. BeegeHHA/snBeaeHHa B mosi C.

CTpyKTypa nporpamun. O61acTb Aii 3MiHHUX.
MepeTBopeHHA TUNIiB. BBeaeHHA/BMBeAeHHA B moBi C.
CraHpapTHI OYyHKUiT BBegeHHs/BMBeaeHHA moB C Ta
C++. BUKOPUCTAaHHA KOMEHTapiB. ANpeKTnsmn
npenpoLecopa.

Tema 6. OcHoBHi onepadii B C/C++

Tabanus npioputeTie. OnepaLii NPMCBOEHHSA. [oBHa Ta
cKopoyeHa dopma onepadii npnucBoeHHA. Onepalii
iHKpemMeHTa Ta AeKkpemeHTa. ApudPmeTnyHi onepadii Ta
MaTtemMaTuyHi GyHKLii moBu C/C++. JloriuHi Ta nobiTosi
onepadii. NpiopnteT BUKOHaHHA onepaLii.

MpakTMyHe 3aHATTA. ba3oBi TMNKN AaHMX Y MOBax
nporpamysaHHA. OCHOBHI onepaLiii Hag gaHUMN.
ApndmeTnyHi onepadii. Jlorigxi Ta moOiTOBI
oreparrii.

NabopaTopHa poboTa. CTBOPEHHSA NiHIMHUX
nporpam. Po6oTa 3 TouKamu 3ynuHKK. Mpuknag,
NpocToi Nporpamun 3 apuPMeTU4HUMMU
onepauiamu Ha4 SaHUMW.

MeToan4yHi maTepiann: KepiBHULTBO A0
NPaKTUYHOrO 3aHATTA, KEPIBHULTBO A0 N1abopaTopHOI
pob6oTun.

MpaKTU4yHe 3aHATTA. Ba3oBi TMNK AaHMX Ta
BBeAEHHA/BMBEAEHHS.

NabopaTtopHa poboTa. basosi TMNK AaHKX Ta
BBEAEHHA/BMBEAEHHSA.

CKnadime npozpamy, Ka niopaxoeye i
8us00umb 3Ha4YeHHA t1 i t2 3a popmynamu,
AKI HageOeHi y Bawomy sapiaHmi
iHOuBIdyanbHO20 3a80aHHA. BusHayme
obsacmi donycmumux 3Ha4yeHs napamempis
copmyn i 3a0alime 008inbHi 3HAYEHHSA 3 YUX
obnacmedli.

MeToauMuHi maTepianu: KepiBHULUTBO A0 NPAKTUUYHOIO
3QHATTA, KEPiBHULITBO A0 NabopaTopHOi poboTn

JlaboparopHa pobota. ApudmMeTrnyni oneparii Ta

MatemaTHuHi GyHKIii MoBu C++. [ToGiToB1

oreparrii.
CKnacmu 08i npo2pamu, nepwa 3 AKUX
8800UMb CKAAO08i YacmuHU CMpyKmypu
0aHux, HasedeHoi'y Bawomy sapiaHmi
iHOuBIOyanbHO20 3a80AHHS, | hOPMYE 3 HUX
3a0aHy ynakosaHy cmpykmypy. [ipyea
npozpama 8800UMb YrIAKOBAHY CMPYKMYpPY AK
16-Kosuli Yucso i BusoOUMb 3HAYEHHA
OKpemMux il CKnadosux YacmuH.

Komn'totep (HOyTOYK) 3
BCTaHoBAeHot Visual
Studio (abo iHwe)

Komn'totep (HoyTbyK) 3
BCTaHoBAeHoto Visual
Studio (abo iHwWe)
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MeToan4Hi maTepiann: KepiBHULTBO A0
nabopatopHoi

3microsuit moaynb 3 - Oneparopu ynpasJiHHS IPOrpaMol0

Tema 7. YMOBHI onepatopu

CTpyKTypm ynpasniHHA. CTpykTypa Bnbopy if. CTpyKTypa
BMbopy if/else. 06pobKka cknagHux ymos B moBi C/C++.
BaraTtoBapiaHTHMI BUGip switch. MpuKknagm nporpam 3
peanizoBaHUMM CTPYKTYPaMM yNpPaBAiHHA.

Tema 8. Onepartopu umKay

Tpu BUAM onepatopis uMKAy. BknageHi umkau.
CTpyKTypa noBTopeHHA for. baoK-cxema anropmutmy
cTpykTypu for. CuHTakecuc ctpykTypm for. Mpuknagm
cTpykTyp for. CTpyKTypa umkny 3 nepegymosoto while.
CTpyKTypa umKkay 3 nicnaymosoto do/while.
PekomeHaaLii Woao Bub6opy CTPYKTYp NOBTOPEHHA B
3aneXHocTi Big anroputmy. NMpuknagm nporpam 3

2

Komn'totep (HOyTOYK) 3
4 BCcTaHoB/eHoto Visual

MpaKTUYHe 3aHATTA. YMOBHHIA OllepaTop Ta Sl (250 e

BaraToBapianTHuU# BHOIp.

JlabopaTopHa poOoTa. YMOBHHI OIIepaTop B

MoBi C++. 2
lMobydysamu npozpamy, Ka 6600UMb
KoopOUHamu moykKu (x, y) i eusHayae, 4yu
nompansaa€e mo4vka 8 3awmpuxosaHy obaacme
Ha ManHKY, aKuli gionosidae Bawomy
sapiaHmy. lNonadaHHA Ha KOPOOH obaacmi
s8saxamu nonadaHHAM 8 obaacme.

24

o i

MeToan4yHi maTepiann: KepPiBHMLTBO 40 MNPAKTUYHOrO
3aHATTA, KePiBHMUTBO A0 NabopaTopHoOi poboTu

Komn'totep (HOyTOYK) 3
4 BcTaHoBaeHoto Visual

MpaktnyHe 3aHATTA. Onepatop uukiy for, while Ta Studio (a6o iHwe)

do-while.

Jlabopatopua po6ora. Oneparop nukiry for, while 4
ta do-while.
1. [lna pady, yneHu AK020 064UCAOIOMbCA 30
¢hopmyrioro, wo 8idrnosioae Bawum
iHOuBIOyanbHUM 3a80aAHHAM, NMidpaxyeamu
cymy 4neHie pady 3 movHicmio 0o 0.000001 i
cymy nepuwux 10 yneHis pady. AKuwjo Bu



10

11

peanisoBaHMMM CTPYKTYpamu noBTopeHHA. OnepaTtopu
break i continue.

ssaxcaeme ue 3a HeobxioHe, mMoxceme
cnpocmumu abo nepemsopumu 8upas.

2. [na @pyHKUii Y = f (X), epaghik akoi HasedeHo
8 Bawomy iHOusidyanoHOMY 3a80aHHI,
sugecmu Ha eKpaH 3Ha4eHHA Y 0aa X = 0, 0.25,
0.5, ... 19.75. He 0b608'a3K08e 0719 BUKOHOHHA
0odamKosa 8uMo2a - OMpPUMamMu Ha eKpaHi
epaghik hyHKYii 30 00MOM0o20H0 MeKCmMoeo20
Dexcumy.

MeToAauYHiI maTepiann: KEPIBHMLTBO A0 NPaKTUYHOFO
3aHATTA, KepiBHULUTBO A0 NabopaTopHOoi poboTn

3microsuit moaynb 4 - CTaTM4Hi OTHOBUMIPHi Ta 0araToBUMIipHi MacuBH

Tema 9. CtaTMyHi macmBu
CTaTW4Hi 0gHOBUMIPHI Ta 6araToBUMIpHI MacKBM.

ANropuTMn ynopsaKyBaHHA MacuBiB. JTiHIMHMI NOLWYK,
6iHapHKUI nowyk. CTpaTerii ynopaaKyBaHHS.

Tema 10. PoboTa 3 04HOBUMMiIPHMMM MacCUBaMM.

MacuBM AK CTPYKTYPOBaAHMMN TUN AaHUX. BU3HaUYeHHs

macueiB. CUHTaKcKC 06'ABM macuBiB. MNoHATTA “enemeHT
macmsy” Ta “iHaeKc macmBy”’. CUHTaKCUC BUKOPUCTAHHSA

MacuBiB. AIropuTtMmn poboTun 3 NOCNiAOBHOCTAMM.
CopTyBaHHA O4HOBUMIPHUX MAcKBiB. AFOPUTMM
NOLIYKY B O4HOBUMIPHMX MacKuBax.

Tema 11. PoboTa 3 6aratoBUMipHMMW MacMBaMM.

Mpuknaam nporpam 3 6araToBUMiPHUMM MAcMBaMM.

OcobanBocTi peanisauii 4BOBUMipHUX MacuKBiB. 3B’A30K

MiX NiHIMHMM Ta 6araTOBUMIpHUM iHAEKCAMM.

[IpakTruHe 3aHATTS. ANTTOPUTMH pOOOTH 3
mociioBHOCTSIMU. COPTYBaHHSI OHOBUMIPHUX
MacCHBIiB. AJITOPUTMH TIONIYKY B OJTHOBUMIPHHUX
MacHBax.

MetoauuHi MaTepiaan: KEPIBHUIITBO IO MPAKTHYHOIO
3aHATTSL.

Jlaboparopna poboTta. AIropuTMH poOOTH 3
MOCJTIOBHOCTSIMU. PoO0OTa 3 OTHOBUMIpHUMH
MaCHBaMH.

Ozon0cumu macus yinux yuces i 3arnosHUMU (io2o
8UNAOKOBUMU 3HAYEHHAMU. Po3mip macusy i diana3oH
3Ha4eHb Lio2o enemeHmis 3a0aHi 8 Bawomy eapiaHmi
iHOUBI0yanbHO20 3080aHHSA. B iHOUBIOyanbHUX 3a80AHHAX
303HA4YeHO MAKoX, AKY 06pobKyY mMacusy cid 3pobumu.

g i Uro Hy:XHO cieaaTh
= PazmeprocTs

T2

duanazon ‘

3aMeHHTE BCE 3IEMEHTEI C OTPHIATEIbHBIM 3HAYECHHEM Ha
3Ha9eHHe MHHHMAIBHOTO He paBHOro ) IOIOKHTEIEHOTO 3IeMeHTa

MetoanuHi MaTepiaan: KEPIBHAITBO 10
n1abopaTopHOi podOTH

1 ‘ 50 ‘ -100 - 100

Komn'totep (HOyTOYK) 3
BCTaHoBAeHot Visual
Studio (abo iHwe)

Komn'totep (HOyTOYK) 3
BCTaHoBAeHOto Visual
Studio (abo iHwWe)

Komn'totep (HOyTOYK) 3
BCcTaHoB/eHoto Visual
Studio (abo iHLwwe)
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Peanizaujia anroputmis, nos’asaHunx 3 06pobkoto
MaTpuLb. ATTOPUTMWN NEPETBOPEHHS MATPULLb.

ANropuUTMK 3anoBHEHHSA, KOMitOBaHHS, BiA06OpaXKeHHs,

noBOPOTY B ,CI,BOBMMipHMX MacunBax

MpakTUyHe 3aHATTA. AITOPUTMH POOOTH 3
MatpuisiMa. Pobora 3 6araToBUMipHEMU
MaCuBaMu.

JlaGopaTopHa poOoTa. AIIropuT™Mu poOOTH 3
Matpuisivi. Pobota 3 6araToBuMipHUMU
MaCuBaMu.
Cmeopumu KeadpamHy Mampuyto yinux
yucen po3mipom 9x9. B iHOUBIOyanbHUX
30800aHHAX 343HAYEHO, AKY 06pobKy mampuyi
noi'nni6Ho BUKOHAMU.

Copep:xaHHe 3aJaHHS Hamoctpanas

Ta

1 3anoaHHTE MaTPHIYY CTyHaiHBIME

auciaamu. PaseepHyTs MatpHIy Ha 90°
[0 9acOEOH CTpeIKe. 9p°

MeToauYHi MaTepianu: KepiBHULTBO 4,0 NPAKTUYHOIO

3aHATTA, KePiBHULTBO A0 NabopaTopHoi poboTH

3microBuit moaynb 5 - @yHKii | ynpaBiaiHHA namM’ATTIO

Tema 12. 3aranbHi NOHATTA WOA0 CTPYKTYPHOrO
nporpamyBaHHA

Mporpamui moayni mosu C. DyHKLi maTeMaTUYHOI
6ibnioTekn. PyHKLiT 6i6NioTEKN CTaHAAPTHOrO
BBEAEHHA/BMBEAEHHA. BUKOPUCTAHHA GYHKLiN Npn
po3pobui nporpam Ha moBi C. BU3HaYeHHs

byHKUin. MNpoToTunu GyHKLiN Ta daam 3aronoBKis.

Po3pobKa BnacHux GyHKLIN. BUKANK dyHKLi 3a
3HauyeHHAM. Cnocobu obmiHy iHpopmaLiErd MiX
dYHKUismK. JTokanbHi Ta rnobasnbHi 3MiHHi.

MpakTnyHe 3aHATTA. [N06anbHI Ta NOKaNbHI
3MiHHi. O6nacTi BUAMMOCTI 3MiHHMX. MpoToTUNK
dYHKUiN. Po3pobKa BAacHUX GyHKLiN. DYHKL,T
KopuCTyBaya.

NabopatopHa poboTa. CTBOPEHHA PYHKL,iM

KopucTyBaya.
CKnacmu npozpamy, AKa 8upiwye 3a80aHHA
014 nabopamopHoi pobomu rno
6a2amosuMipHUM MACUBOM 3 MAKUMU
000amKosuUMU YyMOBAMU: PO3MIPHICMb
mampuuyi mosuHHa 8800UMUCA NpuU
BUKOHAHHI pozpamu,; came pilleHHs 3a0adi
nosuHHo bymu ogopmneHo y 8uenadi
dYHKLUIT, AKIiM nepenaeTbca maTpuus i ii
PO3MIpHICTb.

MeToAnYHiI MmaTepiann: KepiBHULTBO A0 NPAKTUYHOIO

3aHATTA, KEPIBHULTBO A0 NnabopaTopHOoi poboTn

Komn'totep (HOyTOYK) 3
BCTaHoBAeHOto Visual
Studio (abo iHwwe)



13

14

15

Tema 13. ®DyHKUii KOpUCTyBaya B MOBI
C/C++.

Bu3aHaueHHA PyHKUii. BHYTPilWHi Ta 30BHILLHi 3MiHHI.
3HauyeHHs, Wo nosepTae PyHKLUiA. Po3pobka nporpamu
Yy BUrNAA4i NpoeKTy. 30BHiLWHI 3MiHHI. BukopuctaHHa C-

npenpouecopa. BkntoueHHs goaatkosux dannis,
MaKponiaACTaHOBKM, YMOBHA KOMMINAL,iA.

Tema 14. Pekypcis.

MpuKnaan BUKOPUCTaHHA peKypcii. Peanisauia
CTaHAAPTHUX a/ITOPUTMIB 06POb6KM MacuBiB 3a
[,0MOMOroto pekypcil.

JIaboparopHa pobota. KoHcTpyroBaHHS Iporpam

13 nekinpkox (aiiniB. [ToOymoBa MPOEKTIB.
CrBopenHs 010Ji0TeK.

MeToan4yHi maTepiann: KepiBHULTBO A0
NnabopatopHoi poboTH

MpaKkTMyHe 3aHATTA. Peanisauia ctTaHA4apTHUX
aNropuTMiB 06pobKN MacKBiB 3a A4OMNOMOroH

peKypcii.

JlaGopaTopHa pobota. ®ynkiii. [lepenaua
MacuBiB sIK mapameTp ynkmii. Pexypcist.

MpuKknagm 3aBaaHb:

1. Bsecmu nocnidosHicmes yucesn (3aKiHYeHHSA
s8eedeHHA - 0) i susecmu ix 8 380pomHomy
MOpPAOKY.

2. Hanucamu pekypcusHy npozpamy OpyKy yugp

L{iflOZO nosumueHoz2o 4ucaa N.

MeToan4yHi maTepiann: KepPiBHMLTBO 40 MNPAKTUYHOrO

3aHATTA, KePiBHULTBO A0 nabopaTopHoi poboTw.

3microBuit moaynb 6 - CTPyKTYpH i MAaCHBH CTPYKTYP

Tema 15. PoboTa 3i cTpyKTypamu

CTBOpPEHHA BNACHUX TUNIB AaHMX 3@ A4ONOMOrOH0
CTpYKTYyp. O6’ABa cTpyKTyp. O6’sBa CTPYKTYPHMUX
3MiHHMX. JOCTYyN A0 e/IeMEHTIB CTPYKTYpPMU.

BMKOpUCTaHHA MacKuBiB CTPYKTYpP. BUKOPUCTAHHA

CTPYKTYP 3 GYHKLIAMMU.

MpakTtnyHe 3aHATTA. CTpyKTypH. [TprHIMIN
00'SIBJICHHS Ta BUKOPUCTAHHS CTPYKTYP.

JlabopaTopHa pobota. CTpyktypu. Macusu
CTPYKTYP.
Cknacmu npoepamy, 8 fkili byoyms
ssooumucs 7 - 10 psAadKie mabauyi, 3pa3ok
AIKOi HaseOeHo 8 Bawem sapiaHmi

iHOUBIOyanbHO20 3080AHHA | BUBOOUMbLCA HA
eKpaH mabauys - 8iopasy ¢ nicasa 86€0€HHH i

nicaa copmye8aHHA ii 3a 3HAYEeHHAMU 8
nepwiomy cmosnui.

Komn'totep (HoyTbyK) 3
BCTaHoBAeHoto Visual
Studio (abo iHwwe)

Komn'totep (HOyTOYK) 3
BCTaHOBANEeHOto Visual
Studio (abo iHLwWe)

Komn'totep (HOyTOYK) 3
BCTaHoBAeHOto Visual
Studio (abo iHwWwe))



Bapmant =1

IHeKoropLxe BHJIBI aHTHION

|Ha33a.me Ipyrma ]Mccro obHTaHHA UHCIeHHOCTD IOy IAIHH

Jxeiipan A Azma 30000

Tay B Adprxa 560000

Beiiza H Adprra 2500

Irp)md: A - gacTosmHe aHTHIOMEL B - xopossHs auTrHI0ONEL H - J0mamuHsie anTHIOMH

MeToau4YHi MaTepianu: KepiBHULTBO 4,0 NPAKTUYHOTO
3aHATTA, KePiBHULTBO A0 NabopaTopHoi poboTH

3mictoBuit moaynb 7 - [lokakuyuKH Ta po3NMoAiJIeHHs mamM'sTi

16
Tema 16. NMoKaxk4mKkKn. MuHamivyHa nam'aTb.

Moaeni nam’aTi y C Ta ix ocobansocti. Moaenb npouecy
BMKOHAHHSA NPOrpamm, agpecHui npocTip npouecy;
Moro noAin Ha YacTUHU (Koa, NOCTIMHO iCHYOMI AaHi,
AVMHaAMIYHa Nnam’ATb, CTeKoBa, cneuundikaTop static).
TuniszoBaHi NoKaxk4MKKM. OnepaLii B3ATTA agpecy,
pPO3iMeHyBaHHA NOKaXXYMKa. AMHaMIYHi macusu.
BnactmBocCTi AMHaMiIYHMUX MacuUBIB. [TOKaXKYMKK Ha
enemeHTn macueis. AgpecHa apudmeTtrka. Macusm Ak
napameTpu GyHKLUiN. KBanipikaTop const. MoKarKUMKK
Ha CTPYKTYPU. BUKOPUCTAHHA NOKaXKUUKIB AK
aprymeHTiB GpyHKLUiN.

MoKaxunK Ha PyHKLitO.

17
Tema 17. MNMoHATTA C-pAgKiB.

JloriyHa CTpyKTypa, NoAaHHA, onepaLii, aIropuTmm,
3acobu 06pobKM pAaKiB y MoBi nporpamyBaHHa C.

lMpaKTnyHe 3aHATTA.

[Mokaxxunku. J[mHaMiuHa mam'ath. [lokakuuku Ta
MAacCHBH.

JlabopaTopHa poOoTa. [TokakunKu Ta MaCHBH.
Buknmuk ¢ynkmii 3a mocwianasam. [lepenaga
rapaMeTpiB 3a aJIpecoro.

Npuknagy 3aBOaHb:
Po3pobumu npoz2pamy 3 BUKOPUCMAHHAM
MOKAaMCYUKiB.
1. 32eHepysamu 00HO8UMIpHUU Macus.
Mepenucamu 8 Hosul macug 3Ha4YeHHA, AKi
binbwe 88e0eH020 3 eKpaHy Yucaa. 3amiHumu
8ci HeecamuseHi Yucaa Ha 100, a no3umusHi Ha
200.
2. Bidcopmysamu yinouucenbHuli macus rno
3pocmaHHto. lMepenucamu 8 Hosull Macus 8ci
Mo3umueHi enemeHmul.

MeToan4yHi maTepiann: KepiBHMLUTBO A0 NPAKTUYHOIO
3aHATTA, KePiBHULUTBO A0 NabopaTopHOoi poboTn

3micTtoBui moaynb 8 - C-psaaku
2

MpaKTUyYHe 3aHATTA.

OyHK1i1 podoTH 3 psaakaMu. BupimeHnHs
MIPUKJIAIHUX 33/1a4 13 3aCTOCYBAHHSM PSAKIB.

Komn'totep (HOyTOYK) 3
BCTaHoBAeHOto Visual
Studio (abo iHwWe)

Komn'totep (HoyTbyK) 3
BCTaHoBAeHoto Visual
Studio (abo iHwWe)
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19

Tema 18. Pob6oTa 3 pagkamu B C/C++.

C-paaku, ocobanBocCTi macmBiB cUMBONIB. DPyHKLT
poboTh 3 pagkamu. MoKaK4YMKKN, CUMBOJIbHI PALKK,
byHKLUii. 306paxeHHA pALKiB y nporpamax. Tun pAgKis
string. CtaHaapTHi 6ibnioTeyHi 3acobmn 06pobKM CTpokK
TNy string. BupilweHHA NpUKNaaHUX 3a4aM i3
3aCTOCYBaHHAM PAAKIB.

MeToan4yHi maTepianun: KepiBHULUTBO A0 MPAKTUYHOrO

3aHATTA.

Komn'totep (HOyTOYK) 3
BCTaHoBAeHo Visual

JlabopaTopHa poboTa. [lokakunku, CAMBOJIBHI 4 Syl (E6e )

psanku, GYHKIT poOOTH 3 psSIKaMHU.
Po3pobumu pyHKUit0, KA BUKOHYE my
06p0bKYy CUMBO/IbHO20 PAOKA, AKA 8U3HAYEHA Y
Bawomy iHOugidyanbHOMy 3a80aHHI. Tpu
peanizauii pyHKuii 3a60poHAEMbCA
Kopucmysamucsa yHKyiamu bibaniomek mosu

Bapmanr 1
@ VYHKIHA TOACIHTHIEAET KOIHIECTEO CIIOE E CTPOKE.

MeTogu4yHi matepiann: KepiBHMLTBO A0
nabopatopHoi poboTn

3micTtoBuit moaynb 9 - MaiisioBa opranizamis JTaHUX

Tema 19. Bctyn 40 opraHisau,ii 30BHiLWHIX gaHUX. 2

dainosi ctpykTypu. PisnyHe Ta N0OriYHE NOAAHHA AAHUX
Ha 30BHilWHIN Nnam'aTi. ®ann Ak TMn gaHux. Panny
nporpami Ta B onepauinHin cuctemi. Onepauii Hag,
daiinamm Ta Hag AaHumu dannis. Parinosi cuctemu.
CuctemHi KaTanoru.

Komn'totep (HoyTbyK) 3
4 BCcTaHoB/1eHoto Visual

MpakTnyHe 3aHATTA. Oneparii Hax daitiamu Ta Studio (a60 iHwe))

HaJ JaHUMU (HaiiB.

JlaboparopHa poborta. opmatHe (aiiaose
BBEJICHHSI-BUBEICHHS.

Npuknagy 3aBOaHb:

BuKkopucmosyo4yu Hanpayto8aHHA 1a6opamopHa
pobomu 3a memoro "Cmpykmypu" peanizysamu
pobomy 3i cmpyKmyporo 3a HaCMynHUM MEHH:
1. BeedeHHs 3 eKpaHy i 3anuc 8 galin.

2. BeeOeHHs sunadKosum YUHOM i 3anuc 8 ¢adlisn.
3. lodamu 3anuc 8 no4amoxk gadliny.

4. [looamu 3anuc e KiHeub ¢hatiny.

5. [lpyk o0Hiei 3anucu 3 ¢patiny 30 HOMepom.

6. pyk ecix 3anucis 3 ¢aliny.

7. Buxio 3 npoepamu.

He npayroeamu 3 macugom cmpyKkmyp. Bci
onepauii pobumu e ¢palini (uepe3 0OHy 3MiHHY
muny cmpykmypa).

MeToauYHi maTepiann: KEPIBHMLTBO A0 MNPaKTUYHOFO
3aHATTA, KepPiBHULITBO A0 NabopaTopHOi poboTn



20 2
Tema 20. dalinose BBeAEHHA/BUBEAEHHS. MpaktnyHe 3aHATTA. CTBOpeHHS (aiiiB
MOCIIIJOBHOTO AOCTYyIry. YnTaHHs 13 ¢aiinis
CraHpapTHe Ta NnpAme BMBeAEeHHA. 3aranbHi YABNEHHA HOCJIiZIOBHOTO JOCTYILY.
npo ¢arnoBy cuctemy. lepapxis gaHux. Paiam i NOTOKM.
CTaHAapTHI meToan ans pobotu 3 pannamm. CTBOpeHHA Jlaboparopna po6Gota. [Ipsime daiinose BBeECHH -
dainis nocnigosHoro aoctyny. YnutaHHsa 3 dpainis BUBCACHHA.

nocnigosHoro aoctyny. MNpuknaau nporpam.
o AT U AP TR Mpuknagu 3aBhaHb:

1. 3anucamu e ¢paiin (f1) macuse (mas1) 10
yucen. Mepenucamu 3 (f1) 8 iHwul macus
(mas2) i e iHwul ¢patin (f2). Po3dpykysamu
(mas2). 3 ¢paliny (f2) nepenucamu oaHi
rnocni0os8HO 8 3MIHHY X i po30pyKysamu
(ferintf (), fscanf ()).

2. 3anucamu 8 ¢alin (f1) seco macue (mas1)
10 4ucen. Bsaxcamu noenemeHmMHO 8 iHwuli
macus i 3Hatimu cymy napHux (fread (), fwrite

())-

MeToauYHi MaTepianu: KepiBHULTBO 4,0 NPAKTUYHOIO
3aHATTA, KePiBHULTBO A0 NabopaTopHoi poboTH

3micTtoBuit moaynb 10 - OaqHOCHIPSIMOBAHI Ta ABOCHPSIMOBAaHI CIMCKHU

21
Tema 21. Cnuncku 4 MpakTtnyHe 3aHATTA. Opranizaiis JiHIHHUX
CIIMCKIB. BupimeHHs npukiIagHux 3aaa4 i3
MopaHHA y nam'aTti. OaHO- Ta ABOCNPAMOBAHI CMTUCKMU. 3aCTOCYBaHHSIM JIHIMHUX CIUCKIB.
OpraHi3auifa NiHIMHMX CNUCKIB. BUpilleHHA NpuKaagHnx o »
334y i3 3aCTOCYBaHHAM NiHIMHUX CIUCKIB. JIaboparopHa pobora. Peamizamist onepartiit

00poOKu JHINHUX cHCKiB. Pearnizaris onepairiii
00pOOKH IUKITIYHUX CITHCKIB.

Npuknagy 3aBOaHb:
BuKopucmosyro4u HanpayeaHHA
nabopamopHoi pobomu 3a memoro
"Cmpykmypu" opaaHizysamu pobomy 3i
CMUCKOM 3a HacmyrnHuUm meHr: 1. CmeopeHHA
cnucky. 2. [pyK cnucKy 3 noyamkxy abo 3
KiHuA. 3. lMowykK 3a kpumepiem (30ilicHumu
subip Kpumepito). 4. JlodasaHHA enemeHma (8
b6y0b-akuli 3a0aHuli micue). 5. BudaneHHs
byOb-aK020 enemeHmy. 6. Copmys8aHHA. 7.
Buxid 3 npoepamu.

Komn'totep (HoyTbyK) 3
BCTaHoBAeHoto Visual
Studio (abo iHwwe)

Komn'totep (HOyTOYK) 3
BCTaHoBAeHOto Visual
Studio (abo iHwWe)
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23

Tema 22. I'padu: nogaHHA y EOM, onepauii,
aNropuTMM, BUKOPUCTAHHA Y NPOrPamHUX Ta
iHpopmauiiHux cuctemax. Knacuoikauis. NMoHATTA
Aepesa Ta nicy. OpieHTOBaHI, ynopagKoBaHi Ta
6iHapHi aepesa. MogaHHAa y EOM - ocHOBHI Ta
anbTepHaTUBHI meTtoan. Onepadii, aAropmuTmm,
BMKOPUCTAHHA Y NPOrpaMHmMx Ta iHGopmaLinHmx
cUCTeMaXx.

OpieHTOBaHI Ta HEOPIEHTOBAHI rpadu.

OcHoBHi BM3HayeHHA. Buau rpadis Ta onepauii Hag,
rpadamu. MNpeactaBneHHA rpadis 3a 4LONOMOro
CMUCKIB CyMiXKHOCTi Ta MmacuBy pebep.

MeToan4yHi maTepianun: KepiBHULUTBO 40 NPAKTUYHOIO
3aHATTA, KepiBHULUTBO A0 NabopaTopHOoi poboTn

3microBun mogynb 11 - Heqiniiini C/1

MpakTuyHe 3aHATTA. [IpeacTaBineHHs
OpIEHTOBAHUX Ta HEOPIEHTOBAHMX TpadiB 3a
JIOTIOMOT'OK0 MATPHIIl CYMI>KHOCTI. Ta
IHIIUIIEHTHOCTI.

JlaGopaTtopHa po6ota. MaTpudHi criocoou
npeacTaBiIcHHs rpadis.

Mpuknaam 3aBaaHb:

Po3pobumu anzopumm npo2pamu, wo
peanizye nepexanao 3 3a0aH020 criocoby
Mampu4Ho20 npedcmassneHHA epaga 8
iHwul, 3 027180y Ha Npu Ubomy 8UXIOHUU mun
epagha (HeopieHmosaHuti, opieHmosaHuti). 2.
CKkaacmu rnpoepamy, w0 peanizosye nepeKsnao
3 300aH020 crnocoby mampuyHo2o
npedcmasneHHA epaga 8 iHWudl.
lepedbavyumu esedeHHA 8UXIOHUX OQHUX 3
¢hatiny i susedeHHsA pe3yanbmamise pobomu
npo2DAMU HA eKDAH.

MeToanyHi maTepianun: KepiBHMLUTBO A0 NPAKTUYHOrO
3QHATTA, KepPiBHULITBO A0 NabopaTopHOi poboTu

3microsuint moaynb 12 - OcHOBH 00’ €KTHO-OPIEHTOBAHOI0 NPOIPaMyBAHHA

Tema 23. 3arasbHi Nos0XKeHHA moBu C++

OcHoBHi npuHuMnu OOM. Kntouosi cnosa C++. PisHMUA
Mix C 1a C++.

MNpaKkTUyHe 3aHATTA.

Bukopucranns kinaciB. KoHcTpykropu Ta
nectpykropu. Macusu 00’ekTiB knacy. Ilepegaua
00’€KTIB B (QyHKIII].

Komn'totep (HOyTOYK) 3
BCcTaHoB/eHot Visual
Studio (abo iHwe))

Komn'totep (HoyTbyK) 3
BCTaHoBAeHoto Visual
Studio (abo iHwWe)
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MeToan4yHi maTepianun: KepiBHULUTBO A0 MPAKTUYHOrO

3aHATTA.
4
Tema 24. BBegeHHA B Knacu. KOHCTPYKTOPU Ta AECTPYK JlabGopaTopHa po6ota. [IpocTi knacu. Jloctymn no 4
€JIEMEHTIB KJ1acy. MacuBu 00’ €KTIB Kjacy.

KOHCTpyKTOpKM 3a yMOBYaHHAM. KOHCTpYKTOpU 3 Ilepenaya 00’€xTiB B GyHKLII.
napametTpamun. KOHCTPYKTOpP KonitoBaHHA. MNOKaXK4mK
this. ®yHKu,ii, wWo BOYya0oBYtOTbCA (inline-yHKLi). S
Po6oTa 3 npocTmm Knacamu. MoKaxK4MKM Ha 06’ eKTu. 1. Cmeopumu knac SUM, & akomy onucati 2 yini

Knacu, cTpyKTypu, 06’eaHaHHA. PisHULA MiXK Knacamu
Ta CTPyKTypamn. Macusu o6’eKTiB Knacy. MNepeaaya
06’eKTiB B PYyHKL,i. [loBepTaHHA 06’€KTIB i3 PYyHKLN.
MocunaHHA. MepepaBaHHA NOCUNAHb Ha 06’EKTH.

3MIHHI (x, y) i ix cyma (s). Hanucamu memoodu
Kaacy: - KOHCmpyKmopu 3 napamempom i 3a
3aMO0BYYBAHHAM;, - (PYHKUIA iHiyianizayii x, y; -
(PyHKUiA susedeHHA 8CiX 3MIHHUX Kaacy; - ¢.
niopaxyHKy cymu s i susedeHHA pe3yabmamy Ha
eKpaH. 30ilicHUMu 38epHeHHsA 00 eseMeHMI8
Knacy Yepe3 06'ekmu i yepe3 noKamYuKu.

2. Cmeopumu Kknac TIMER (3miHHa, wo 36epieae

KinbKicme ceKyHOd), 3 mpboma
nepesaHMaxeHuUmMu KoHcmpykmopamu: - K1 -
iHiyianizayis 3MiHHOI 30 00rNomoeaoto Yino2o
Yyucna (KinbKocmi ceKyHo);

- K2 - 3a 0onomoeoro 080X Yinux 3MiHHUX (KinbKicme

XB8USUH i ceKkyHO);- K3 - KoHcmpyKmop
KOrMitOBAHHA.

Y Knaci nosuHHa 6ymu ¢yHKYis eusedeHHsA

KinnbKOoCcmi cexyHO.

MeTogu4yHi matepiann: KepiBHMLTBO A0
nabopatopHoi poboTn

TEMWU TA 3ABOAHHSA ANA CAMOCTIAHOI POBOTHU

HasBa ta onuc 3aBgaHHA

MpopigXeHi macnBu. YnopaaKyBaHHA pO3NoAi/IeHHAM.
YnopaaKyBaHHA 3nuaHHAM. Tabauui npamoro aocryny.

CTeKkn, Yepru, AeKn. BUKOPUCTAHHA Yy NPOrpamHmnx Ta iHGopMaLLiMHUX
cuctemax. OpraHisauia yepr Ta CTeKiB. BupilwleHHA NnpuKnagHux 3agay
i3 3aCTOCYBaHHAM CTEKiB.

LMKAiYHi cnucKkn. BUKOPUCTaHHA CNMCKIB Y MPOrpamHmX Ta
iHbOopMaLiMHUX cucTemax. TEKCTOBI MpoLecopu.

Anropntmu Ha rpadax. Arroputm enKketpu. MolyK HaMKOPOTLLOro
LWAAXY MiXK Napamu BeplinH. OCTOBHI gepeBa MiHIManbHOI BapTOCTI.
Anroputm ®noiaa. NMopiBHAHHA anropuTmie Paoiaa Ta JenkcTpu.
MowyK y rAnbuHy. MowyK y WUpuHy.

MeToau KOHTPOAIO Ta KpUTepii OLiHIOBaHHA

OuiHKa poboTu nporpamHoi peanisalii

OuiHKa poboTu nporpamHoi peanisauii

OuiHKa poboTu nporpamHoi peanisauii

OuiHKa poboTu nporpamHoi peanisauii

Komn'totep (HOyTOYK) 3
BCTaHoBAeHoto Visual
Studio (abo iHLwWe)

fropuH

12

12

12

12



Anroputmun 06pobkm aepesonogibHux cTpykTyp. basosi
BM3HayeHHA. BnopsaakoBaHi Ta HEBNOPAAKOBaHI aepesa. Mpamui,

3BOPOTHMIN Ta CUMETPUUYHUIN 06xoam AepeB. BiHapHi AepeBa. OuiHKa poboTu nporpamHoi peanisauii 12
MpeactaBneHHA 6iHapHUX gepeB. AITOPUTMHU TOOYI0BH
O1HApHOTO JIepeBa Ta MOMIYKY B OlHAPHHX JIepEeBax.
OnpaLtoBaHHA NeKLiMHOro maTtepiany OuiHKM (6ann) 3a KOHTPOJIbHI POHOTH 16
MiarotoBKa A0 NPaKTUYHKUX Ta NaBOPATOPHUX 3aHATb OU'IH!(M (@gnw) salnpaKIHHIpeboTHatalliikalpoog il peIpamHel 64
peanisauii Ha nabopaTopHUx poboTax
BuKoHaHHA iHAMBIAyanbHUX 3aBgaHb (P3 Ta KP) OujiHKa poboTK NporpamHoi peanisau,ii 40
NMPOEKT (3a HasBHicTIO)
HasBga Ta onuc 3aBAaHHA MeToa KOHTpOIIO Ta 3axucTy CTPOKM BUKOHAHHA
Po3paxynkose 3aBmanns (1 cemectp). IlopiBHSUIBHUI aHAITI3 METOIIB
COpTYBaHb.
BuB4nTH METOIM COPTYBaHHS, B 3BITI IPUBECTH JTOKIIA/HUI OIIMC METOIB.
[IporpamHO peaiizyBati METO/H COPTYBaHHs MacuBiB. Po3pobuTH i OuiHKka poboTK NporpamHoi peanisaii, oLiHKa
MIPOrpamMHO peajizyBaTu 3aciO JJis IPOBEACHHS eKCHepI/IMeHTlB o HaBeAEeHUX B 3BiTi pe3ynbTaTiB NOPIBHANBHOIO 15-16 TMKAeHb

BU3HAYCHHIO YaCOBHX XapaKTEPHUCTUK alroputMiB copryBanHst. [ToOynyBaru  aHanisy pisHux meToais copTyBaHHA.

rpadik 3aJ1eKHOCTI YaCy BUKOHAHHS alITOPUTMY COPTYBAHHS Bijl KLIBKOCTI

€JIEMEHTIB Y BIJICOPTOBAHOMY MAaCHUBI IIPU COPTYBAHHI YIOPSIKOBAHHX,

HEYMOPSIKOBAHUX 1 YIIOPSAIKOBAHUX B 3BOPOTHOMY IMOPSIIKY MACHBIB.

Kypcosa pobora (2 cemectp). BUBUEHHS TEXHOJIOTIT Bi3yalbHOrO

MPOCKTYBAHHS 1 MIOAi€BOr0 MporpaMyBaHHs. CTBOPEHHs 1ianoroBoro Bikua i OUjHKa poboTn NporpamHoi peanisadlii, ouiHKa
HarnuvcaHHs QyHKIH 00poOku noiid. CTBOPEHHSI MPOTrpaMu 3a JIOIOMOTOF0 0bOpPMNEHOT NOACHIOBANIbHOT 3aMUCKMU.
MPU3HAYEHOTO 1)1 KopucTyBava inTepdeiicy mius Windows Form.

PEKOMEHOOBAHI IXXEPENA IHOOPMALII TA HABYAITbHI MATEPIANU

OcHoBHa
Ha3Ba

1. Herbert Schildt. C: The Complete Reference (Osborne Complete Reference Series). — McGraw Hill; 4th edition (May 17, 2000). ISBN-13 : 978- 1-12
0072121247.—-1008 p.

2. Bjarne Stroustrup. The C++ Programming Language. — Addison-Wesley Professional; 4th edition (May 9, 2013). ISBN-13 : 978- 1-12
0275967307 — 1376 p.

3. Stephen Prata, C Primer Plus, Fifth Edition. ISBN: 0-672-32696-5. — 2014. — 512 c. 1-12
4. Bacnnbes O. MporpamyBaHHA C++ B NnpuKnagax i 3agayvax. — Kuis, Jlipa-K, 2019, 382 c. 1-12
5. Catrep I. BupiweHHa cknagHux 3agad Ha C++. Binbamc, 2015.400 c. 1-12

37-38 T AEHb

Ao temu



6 6. Stanley Lippman. C++ Primer. — Addison-Wesley Professional; 5th edition (August 6, 2012). ISBN-13 : 978-0321714114. — 976 p. 1-12
7 7. Qxkopax XaHemaHn, lepi Moanic, CteHni CenkoB. Anroputmu. oBiaHUK 3 NnpuKknagamm Ha C, C++....- lianeKktuka, 2017. 432 c. 1-12
8
9
10
HdoaatkoBa
Ne HasBa o Temu
1 1. MobueHko H. 0., Cobonb M.O., NapuH 0.B., NMyrayos P.B. OcHoBu nporpamyBaHHA Ha C/C++ B npuknagax. / HaB4anbHo- 1-12
MeTOANYHUIN NOCIBHMK. — Xapkis: HTY "XMNI". —2021.-120c.
2 2. tobyeHko H. 0., Cobonb M.O., MapkuH HO.B., Myrayos P.B., MBawko A.B. OcHoBM nporpamyBaHHA Ha C/C++ B npuKknagax. YactuHa 1-12
2. / HaByanbHO-MeTOAMYHUIA NOCIBHUMK. — XapkKis: HTY "XMI". —2022. - 200 c.
3 3. Ypoku nporpammysaHHA Ha C++ : [caiT]. URL: https://acode.com.ua/urok-1-vvedennya-v-programuvannya/ 1-12
a 4. International Standard ISO/IEC 14882:2014(E) — Programming Language C++, ISBN-13: 978-0321563842: [caiT]. URL: 1-12
https://isocpp.org/std/the-standard.
4 1. Tiob6ueHko H. 0., Cobonb M.O., NapuH K0.B., Myravos P.B. OcHoBM nporpamysaHHa Ha C/C++ B npuknagax. / HaByanbHo- 1-12
MeTOANYHMIN NOCIBHMK. — Xapkis: HTY "XMNI". —2021.-120c.
KOHTPOIJIbHI 3AXOOU
Ne HasBa Ta onuc MeTogu KOHTPOAIO Ta KpUTepii OLiHIOBaHHA
1 Tema l KonTtponbHa pobota "Cuctemu yucinerHs", " MogaHHA 4BIMKOBUX YMCEN B MPAMOMY, 3BOPOTHOMY i
[04aTKoBOMY KoZaX. ApUOMETMYHI Aii 3 YyMcnamm B PisHUX cUCTEMAX YNCAEHHA"
2 Tema 2 - Tema 24 3a pe3ynbTaTamm 3axucTy nabopatopHux pobit
3 KoHTponbHa poboT Nel MonaynsHa KOHTpOJIbHA poboTa 1, Tectu micis 3MicToBHOro Moayinst Ne3 (1 cemectp)
4 KoHTponbHa pobot Ne2 MopaynbHa KOHTpOJIbHA poOOTa 2, TECTH MICs 3MICTOBHOTrO Moayiist Ne5 (1 cemectp)
5 KoHTponbHa poboTt Ne3 MonaynsHa KOHTpOJIbHA poOoTa 3, TECTH Micis 3MICTOBHOTO Moyiist Ne8 (2 cemectp)
6 KoHTponbHa poboT Ne4 MonynsHa KOHTpOJIbHA poOoTa 4, TecTH Micis 3MicToBHOro Moayis Nel2 (2 cemectp)
7 Pr3 (1 cemectp), KP (2 cemecTp) 3a pe3y/ibTaTaMun BUKOHAHHA 3aBAaHb A8 CAMOCTiIMHOT poboTu.
8 IcnuT (1 Ta 2 cemecTp) 3a pe3synbTaTamu cnisbecign

PE3YJNIbTATU HABYAHHA, SHAHHA TA BMIHHA

BMiTV BUKOPUCTOBYBATU Cy4aCHWUI MaTeMATUYHMIN anapaT HEMNEPEPBHOro Ta ANCKPETHOTO aHanisy, NiHiMHOI anrebpwu, aHaniTUYHOI
reomeTpii, B npodeciitHin AisnbHOCTI AN pO3B’si3aHHSA 33434 TEOPETUYHOrO Ta NPUKAAAHOIo XapakTepy. BMiTu npoekTyBaty,
pO3p0ob6AATU Ta aHaANi3yBaTU aNTOPUTMM PO3B’A3aHHA 06UYMCNIOBANIbHUX Ta NIOTIYHMX 33434, OLLiHIOBATM ePEKTUBHICTb Ta CKNAAHICTb
aNropuTMiB Ha OCHOBI 3acTOoCyBaHHA popManbHUX moaeneit. Bmitv Bubupat Ta 3acTocoBYyBaTM Napaaurmy, TEXHONOTIi Ta MOBM

Pe3yn bTaTU HABYaHHA



HabyTi 3HaHHA Ta BMiHHA

nporpamyBaHHSA (3 NO3ULil 3py4YHOCTI Ta AKOCTi 3aCTOCYBaHHA) ANA peanisauii MeToAIB Ta a/IrOPUTMIB PO3B’A3aHHA NPUKNAAHUX
3a4a4, BO/IOAITU HABUYKAMM KOMMOHEHTHOIO Ta KPOC-N1aTPOPMHOIo NporpamyBaHHs.

3[aTHICTb A0 NIOTFIYHOTO MUCNEHHA, N0byA0BU NOFIYHUX BUCHOBKIB, BUKOPUCTAaHHA GOPMaANbHMUX MOB, NPOEKTYBAHHSA, PO3p0obieHHA i
aHani3y CTPYKTYP AAHUX | aArOPUTMIB, OLLIHFOBAHHA X ePpEeKTUBHOCTI Ta CKNaAHOCTI. 34aTHICTb BUKOPUCTOBYBATU TEXHOJIOT|
NPOEKTYBAHHA NPOrpaMHOro 3abesnevyeHHs Ta MOBWU NPOrpamyBaHHA A5 BUpPilLeHHA 3aaa4 06po6KKU gaHMX. 34aTHICTb MPOEKTyBaTH
Ta po3p0o61ATN NporpamHe 3abe3neyeHHs i3 3aCTOCYBaHHAM Pi3HUX Napagnrm NporpamyBaHHSA: y3araibHeEHOro, 06’eKTHO-
OpiEHTOBAHOro, GYHKLIOHANbHOTO, IOFYHOr0, KOMNOHEHTHOIO Ta KPOC-N/1aTPOPMHOIo NPOrpamyBaHHS.



