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1. ONUC HABYAJBHOI JUCLHUTILIIHU

I'any3b 3HaHB,

XapaKTepucTHKA HABYAJIbHOL

(umdp i Ha3Ba)

HajimenyBaHH . . . JUCIHUILIIHA
. crneniajbHiCTh, CTYNIHb
MOKA3HUKIB . .
BUIIOI OCBIiTH AeHHa ¢popMma 3a04Ha popma
HABYAHHSA HABYAHHSA
I'any3b 3HaHb
R - 12 TndopmaltifiHi TEXHOJIOT11
Kinbkictb kpenuTiB — 12 (bopma LXHOJIO HopmartusHa

TukHeBUX roaAnuH A

ayIuTOpHUX — 4
CaMOCTIITHOT poOoTH
crynenTta — 6,59

JeHHOI ()OPMHU HABYAHHA:

CryniHb BUIIOT OCBITH:
OakasiaBp

Monynis — 2 Pik nmigrorosku:
CreniajbHicTh
3MICTOBHX MOJYJIB — 4 121 Imxenepis nporpamuoro | 2024/2025 u.p. | 2024/2025 u.p.
3a0e3MeYeHHs
3 . . (xox Ta HaliMEHyBaHHS CeMeCTp
arajbHa KUIBKICTh cremiansHoCTi) 1.2 ‘ 1.2+
roaud - 360
Jlexmii
68 rox. ‘ 16 ron.

IIpakTH4Hi, ceMiHApCHKI

JlaGopaTopni

68 rox. \ 16 ron.

Camocriiina po0ora

224ton. | 328 rop.

Bua koHTpoJio

3aiik — 1 cemectp
Ex3amen — 2 cemectp

IMpumirka.

CmiBBiTHOIIIEHHST KUTBKOCTI TOJWH ayAMTOPHUX 3aHATH JI0 CAMOCTIHHOI 1 IHAMBIIyaJIbHOI poOOTH

CTaHOBHUTD:

it neHHoi oopmu HaBuanus — 0,607
utst 3a049HO1 (hopmu HaBuanHs — 0,089




2. META TA 3ABJIAHHSI HABYAJILHOT JUCHMILITHA

2.1. Merotro mucuumuiinn «OCHOBH MPOTpaMyBaHHSI» € BUBYCHHS NPHUHLHUIIB 0OpOOKH
iHpopMmanii Ha KoMmm’torepi, (OpPMYBaHHS Yy CTYIACHTIB HABHYOK pO3POOKHM Ta BiIaropKEHHs
NPUKIAJAHUX TporpaM MoBamu mnporpamyBanHss C++ Tta Python i3 3actocyBanHAM TeXHONOTIH
CTPYKTYPHOTO, MOJIYJIBHOTO Ta 00 €KTHO-OPIEHTOBAHOTO IMPOTPAMyBaHHS, OTPHMAaHHS MPAKTHYHHUX
HAaBUYOK BUKOPUCTAHHS IHTETPOBAHUX CEPEIOBHIL PO3POOKH MPOTPAMHOTO 3a0€31eYCHHS.

2.2. OCHOBHMMHU 3aBIAaHHSMHU BHBUEHHS TUCHUILTIHA «OCHOBH MPOrpaMyBaHH €

e OBOJIOJIIHHS HaBUYKaMu (popMaiizarii 3a1a4;

® OBOJIOJIHHS 0a30BUMH METOJJAMH IIPOCKTYBAHHS aJITOPUTMIB 1 IIporpam;

® BUBYEHHS OCHOBHHMX METOJI0JIOTIH pO3pOOKH MPOrpaMHOro 3a0e3NEUEHHS;

® OTpUMAaHHS HABUYOK PO3poOKH Mporpam MoBaMu nporpamyBanns C++ ta Python;
® BUBYEHHS OCHOB YIPaBJIHHS IPOEKTaMU PO3POOKH MPOTPAMHOTO 3a0€3MEUEHHS;
® BUBYEHHS OCHOB 3a0€3I€UEHHS Ta KOHTPOJIIO SKOCTI MPOTrpaMHOro 3a0e3MeyeHHs .

2.3. BinmoBizHO 10 OCBITHBOI  MporpaMM  JUCHMIUIIHA  3a0e3leuye  HaCTYIHI
KOMIIETEHTHOCTI!

3azanvni Komnemenmnocmi:

3K01 3paTHICTH A0 aOCTPaKTHOTO MHUCIICHHS, aHAJIi3y Ta CHHTE3Y,
3K02 3paTHICTH 3aCTOCOBYBATH 3HAHHA Y MPAKTUYHHUX CUTYAIIsSIX;
3K05 3paTHICTH BUUTHUCS 1 OBOJIOJIBATH CYYaCHUMH 3HAHHSMH;

Daxoei Komnemenmuocmi

CK10 3parHicTh HAKOTTUYYBAaTH, OOpOOJIATH Ta CUCTEMATHU3yBaTH MpodeciiHl 3HAHHS 00
CTBOPEHHSI 1 CYNMpPOBOKEHHS MPOTPAMHOTO 3a0E3MEYCHHST Ta BU3HAHHS BaXKIIMBOCTI HaBUYaHHS
MPOTSTOM BCHOTO KHUTTS;

CK13 3parnicth 0OrpyHTOBaHO OOWMpaTH Ta OCBOIOBATH IHCTPYMEHTapiii 3 pO3pOOKH Ta
CYIPOBOJKEHHS IPOTPAMHOTO 3a0e31eUeHHS.

2.4. IlporpaMHi pe3yJabTaTH HABYAHHSI OCBITHBOI IPOTpaMu, SIKMM BIAMOBIIA€ TUCITUTIIIHA!

[TPO6 VYwmiHHsS BUOMpATH Ta BUKOPHUCTOBYBATH BIAIOBIIHY 3a/adl METOJOJIOTIF0 CTBOPEHHS
MIPOrPaMHOTO 3a0€3MEUYCHHS.

ITPO7 3Hatu i3aCTOCOBYBATH Ha MpaKTUll PyHIAMEHTalbHI KOHUEMIIl, MapaJurMH i OCHOBHI
OPUHIUNKA (QYHKIIOHYBAHHS MOBHHUX, IHCTPYMEHTAJIbHUX 1 OOYHMCIIOBAIILHUX 3ac00iB i1HXKEHepii
MIPOrPaMHOTO 3a0€3MEUYCHHS.

[IP15 MotuBoBaHO 0OMpaTH MOBH IpPOTrpaMyBaHHS Ta TEXHOJIOTii po3poOKH Al po3B’sI3aHHS
3aB/IaHb CTBOPEHHS 1 CYIPOBO/KEHHS MTPOrPaMHOT0 3a0e3MeueHHS.

I1P17 Bwmitu 3aCTOCOBYBaTH METOM KOMIOHEHTHOT PO3pOOKH MPOTrpaMHOro 3a0e3MedeHHs!.

B pGSyJ'ILTaTi BHUBYCHHA I[I/ICI_II/IHJ'IiHI/I CTYACHTHU ITOBUHHI 3HATH:

® OCHOBHI CHHTAaKCH4H1 KOHCTPYKIii MOB nporpamyBaHHs C++ Ta Python;

e OCHOBHI QYyHKII{ cTaHJapTHUX 0101i0TeK MOB nporpamyBanHs C++ ta Python;
® OCHOBHI METOJO0JIOTIi pO3POOKH MPOrPaMHOTO 3a0€3MeUeHHS;

® OCHOBH YIPAaBIIHHS IPOEKTaMHU PO3POOKU MPOTrPaMHOTO 3a0€3MeUeHHS;

® OCHOBH 3a0€3MeUeHHsI Ta KOHTPOJIIO SKOCTI IPOTPaMHOTO 3a0e3MeYeHHS .



BMITH:
®  PO3pOONATH CTPYKTYPOBAHI AITOPUTMHU PO3B'SI3aHHS 33124, BUKOPUCTOBYIOUU THIIOBI
QITOPUTMIYHI KOHCTPYKIIIi;
e CTBOpIOBATH Mporpamu MoBamu nporpamyBanas C++ ta Python i3 3actocyBanHsM
TEXHOJIOTIH CTPYKTYpPHOTO, MOIYJIBHOTO Ta 00’ €KTHO-OPIEHTOBAHOTO IPOTPaMyBaHHS;
® BIUIaroPKyBAaTH Ta TECTYBATH MPOTPAMU JUIA OJICPKAHHS KOPEKTHUX Pe3yIbTaTiB;
® KOPHUCTYBATHUCS IHTETPOBAHUMH CEPEAOBHIIIAMH PO3POOKH MPOTPAMHOTO 3a0e3MeUCHHS.

2.5. MibxaucuuIuTiHapHi 3B I3KH

[Ipu BHBUYEHHI AMCUMWIUTIHM BUKOPHUCTOBYIOTBCS 3HAHHA 3/100yBayiB 3 JUCHMUIUIIH MIKUTBHUX
KypciB «lHpopmaTHkay, «MaTeMaTrukay, TUCIUILTIHA «ANTOPUTMIZaIlisd 00UHCITIIOBATBLHUX MPOTIECIBY.

3HaHHS, oJepXaHl 3700yBauaMy MpU BHUBYEHHI JUCHMIUIIHM, BUKOPHCTOBYIOTHCS IIpH
BUBYEHHI aucHUIUIiH «OO0’€KTHO-OPIEHTOBAHE IMPOTpaMyBaHHI» 3 KypCcOBOKO poboToro, «Po3poOka
nporpam Ha miargopmi .NET».

Bumorwu 110 3HaHb Ta yMiHb BU3HAYAIOTHCSI FaTy3€BUMH CTaHIApTaMU BUILOT OCBITH YKpaiHHU.



3. IPOT'PAMA HABYAJIBHOI JUCIHUILJITHUA

3anikoBuii Mmoay.ab 1

3microBuii Moayab 1. OCHOBH CTPYKTYPHOIO porpaMmyBaHHsi MoBow C++

Tema 1 — 4 roa. OcHoBHi noHATTS MOBH C++

Icropuss  possurky wmoBu C++. CrTpykTypHEe, MOAYJIbHE Ta 00 €KTHO-OpPIEHTOBAHE
nporpamyBaHHs. [loHATTS KomminsTopa, iHTepnperaTtopa. Ctpykrypa nporpamMu Ha C++ Ta etamm ii
00po0Oku. [Ipenporiecop. 3aronosHi daitnu. upekrua #include. Bukopucranns 00’ekTiB cin Ta cout.
Kowmenrapi Ta ix Buxopucranus. [lpmsnadenns ¢ynaknii main(). CrangaptHi ¢yHKOii ta ix
BUKOPHUCTAHHS.

Tema 2 — 4 roa. Tunu nanux moBu C++. Koncranru ta 3minni y C++.

3minH1. Buninenns nam'sati. Po3mip 3MiHHUX 1 HOTO BU3HAUEHHS 3a JO0NOMOrolo sizeof. 3HakoB1
1 6e33HakoB1 BennmunHM (signed /unsigned). OcuHoBHi THnU 3miHHUX (int, long, char, float, double,
bool). Po3mip B mam'siTi 1 1omycTUMHE Jiana3oH 3HaueHb. OrojomieHHs 3MiHHHX. UyTauBICTH 10
perictpa OykB. OmHOYAacCHE OTOJIONIEHHS OUTHIN HDK OAHIET 3MiHHOI. HamanHs 3HaYeHHS 3MIHHUM.
[nimianizaris.

Omneparop typedef. Bukopucranus tumis int, short ta long. IlepenoBHOBaHHS 0€33HAKOBHX i
3HakoBUX IumX. CumBonu. Tunm char 1 umcna. CnemianeHi cumBonm. Koncrantu. KoHcTanTH-
nitepanu. CHMBOJIIYHI KOHCTaHTH. Bu3HaueHHs KOHCTAHT 3a AomnoMororo #define i const. KoncranTy,
0 ITepepaxoByrOThes. OmepaTop enum.

Tema 3 — 4 ron. Bupa3u, maTemMaTH4Hi onepauii Ta onepauii BigHOmeHHs

Omnepatopu. Ilopoxni cumBonu. bnokm 1 ckmageni omepatopu. Bupasu. Omnepaiis
NpucBOIOBaHHA. MaTteMarnuHi onepairii. [{imouncenbre niieHHs 1 3aaumok Bin auteHHs. [loeqHaHHS
MIPUCBOIOBAHHS 1 MareMaTH4HHX ornepaiii. [akpemeHnt 1 nmekpemeHnt. IlpedikcHi 1 mocTdikcHI
onepartii. [Ipiopurer BukoHaHHs omneparlii. Bknangeni gyxku. Onepaiii BiJHOIIICHHS.

Tema 4 — 4 roa. CTpyKTYpH ynpaBJiiHHsSI TA NOBTOPeHHsI Yy MoBi C++

[IpocTuit oneparop if. Ctuni BuaineHHs Biacrynamu. [loBHa dopma omnepatopa if 3 KIFOUOBHM
cnoBoM else. Bkianeni onepatopu if. BukopucranHs nykok y BkiajgeHuX omepartopax if. Jloriuni
oneparopu I, AbO, HE (&&, ||, !). IIpioputeT omepariiii BiTHOIIEHHS 1 JOTTYHUX OTepallid. YMOBHa
(Teprapna) omepartisi.

Omnepatop switch. Buxopucranns wmodoBux ciiB case, default i break. Bukxopucranus
omeparopa switch B mporpamax, 1o MicTSITh MEHIO.

Huknu. Huxn 3 xkaodoBuM ciaoBo goto. Iukmm while. Huknu while i3 ckmagnumu ymoBamu.
Omnepatopu continue Ta break. I{uxim do-while. Ilwxaum for. MuoxkuHHa iHIIIamizamis Ta
IHKpeMeHTyBaHHS B 1ukiax for. Buaumicts iMeH B ukiax. be3koHeuH1 IUKIIH.

3micToBuii MoayJb 2. DyHkuii Ta ynpap/iHHA naM’ATTI0 y MoBi C++

Tema 5 — 4 roa. IMoxkakunkn Ta NOCUIAHHSA

o take nokaxxuuk? Aznpecu 3MiHHUX. Bukopucranus onepanii & (axpeca). 36epiranss agpecu
B MOKaX4uKy. IMeHa mokaxuukiB. Hempsima angpecanis. Onepauis *. Ilokaxuuku, ajgpecu 1 3MiHHI
MaHinynioBaHHS JaHUMHU 3a JOMOMOTor0 mMokaxuukiB. Ctek i BinbHa mam'ath (heap). Buninenss,
BUKOPHUCTaHHS 1 BUJAJEHHS 3MIHHUX Yy BUIbHIA mam'sati. Omnepatopu new 1 delete. Null-mokaxuuk.
[Moxaxxunku const. Butik mam'sti. CTBOpeHHs 1 BUAaJICHHS 00'eKTiB y BUTbHIN mam'ati. [Tokaxuuk this.
CTBOpEHHS 1 BUKOPUCTaHHS NOCUJIaHb. BUKOpUCTaHHS onepaTopa apecH JI0 MOCHUIaHb.

Tema 6 — 4 ron. Macusu

MacuBu SIK CTPYKTYpOBaHMM THI JaHMX. BuszHaueHHs macuBiB. CHHTaKcuc 00'SBH MacHBIB.
[Tonsrrss “enemeHT MacuBy Ta “iHAaekc MacuBY . CHHTAaKCUC BUKOPHCTAHHS MacuBIB. 3B’S30K
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MOKaXYMKIB 3 MacuBaMH. Bupasu ta apudmernka 3 mokaxuyukamu. JJuHaMidHMNA pO3MOJLT mam’sTi.
CranmapTHi aIroOpuTMH pOOOTH 3 MAacHMBaMM: BH3HAYCHHS EKCTPEMAaJbHHUX 3HAYEHb, CTATUCTUYHHX
MOKAa3HUKIB, YIMOPAAKYBaHHA MAacHBIB, TOLIYK BH3HAYEHOTO e€JIEMEHTY. baraTtoBuMipHi MacuBH.
[Tpuknaau mporpam 3 GaraToBUMIpHUMH MacuBaMu. Peanizailis anroputMmiB, MOB’A3aHUX 3 00pPOOKOIO
MaTpHIIb.

Tema 7 — 4 ron. Opranizanis ¢gyHkuii kKopucryBaya

[Tporpamui moxym moBu C++. DyHkIii mMaremarnuHoi 0i0mioTeku. DyHKIii 0i0TiI0TEKH
CTaHJAPTHOTO BBEJICHHS/BUBEIEHHs. Bukopucranus (yHKmid npu po3poOmi mporpam Ha MoBi C++.
Busnauenns ¢ynkuiid. [Ipororunu ¢yHkmiii Ta ¢aiimm 3aronoBkiB. Po3poOka BiacHUX (QYHKITIH.
Buknmuk ¢ynkmii 3a 3HadeHHsM. Crmocobm oOMmiHy iHpopMmariero Mbk ¢yHKmismu. JlokampHi Ta
robanbHi 3MiHHI. Bukimk (yHKIIT 32 mOCWIIaHHAM —Tiepenadya napameTpiB 3a aapecoro. [Ipukian
MporpaMy, HI0 BUKOPHUCTOBYE BMKIMK 3a mnocwiaHHaM. Kmacu mam’sti. IlpaBuna obGnacti aiid.
[Mapametpu 3a ymoBuanusim (default). TlepeBantaxenns (nonimopdizm) ¢yukiiit. Po3podka mporpamu
y BUIJISI1 IpOeKTy. 30BHIMIHI 3MiHHI. Pexypcis. [Ipukian BukopucranHs pekypceii: unciaa @i6oHayyi.
[lepeBantaxkenns ¢ynkiiil. 1ladbnonu QyHKIi.

Tema 8 — 4 roa. Po6oTa 3 psigkamu

MacuBu cumBoisiB (panku C-tuma). BukopucranHs cin, cin.get() A7 BBEICHHS PSAIKIB.
Buxopucrtanns 6i0miorexku string.h g poGotu 3 psaxkamu. BusHaueHHS NOBXHMHU psakKa 3a
nonomoroto strlen(). [IpucBoenns (komitoBaHHs) psAakiB ¢GyHKisAMU strepy() 1 strnepy(). TlopiBHsAHHES
psankiB 3a qonomororo strcat() 1 strncat(). OcHoBHI GyHKIIIT 17151 psiaKiB C-CTHITIO.

3ajikoBuii MOAYJIb 2

3microBuii Moayab 3. O0’€KTHO-OpiEHTOBaHe nMporpamMyBanHs Ha C++

Tema 9 — 4 roa. CTpykTypu Ta Kjacu y MoBi C++

CtBopeHHs HOBUX TumiB fgaHuX. Kmacu 1 unenu. OrosomeHHs Kiacy. BusHadueHHS 00'€KTy.
Kmacu 1 oG'extu. octyn no uneHiB kiacy. KirowoBi cimoBa private 1 public. OOrpyHTyBaHHS
HEOOXITHOCTI B TMPHUBATHUX wieHaX-maHuX. [IpuBaTHicTh 1 Oe3meka. Peamizamiss MeToniB Kiacy.
Koncrpykropu 1 pmectpyktopu. KOHCTpYKTOpH 1 HIECTpyKTOpH 3a YMOBYaHHSM. BHKOpHCTaHHS
nokaxxkurka this. @ynkuii-uienu const. [arepderic 1 peanizamisa. Peanizanis inline. Kimacu 3 iHmmmun
KJlacaMu siK JAaHi wieHd. CTpyKTypH.

Tema 10 — 4 roa. Inkancyasinisi, cnagKyBaHHs Ta mogiMopgizm.

CnankyBanHs. ba3oBi i moximHi kiacu. CHHTaKCHC MOXiIHUX KiaciB. Private ta protected.
Koncrpykropu 1 nectpykropu B moxigHux o0'ekrax. [lepenauya aprymeHTiB B 0a30Bi KOHCTPYKTOPH.
[lepeBanTa’)keHHS KOHCTPYKTOPIB B MOXIAHUX Kiacax. IlepekpuBaHHs MeTOqy 0a30BOrO Kiacy B
NOX1IHOMY. YTa€eHHS MeToAIB 0a3zoBoro kiacy. BipryaneHi mMeronau. PanHe Ta mi3He 3B’A3yBaHHS.
BipryansHi nectpykropu. BipryanbHuii koHCTpykTOp KomitoBaHHs. [lomimopdizm. Inentudikaris
TUNA T Yac BUKOHAHHS. MHOXWHHE CIaJKyBaHHs. BipTyanbHe ClagKyBaHHs. AOCTpPAaKTHI THIA
nanux. [ToBuicTio BipTyanbHi pyHkil. CkinagHi iepapxii aOcTpakiiil.

Tema 11 — 8 roa. IloToxoBe BBeieHHSI Ta BUBeeHHs1, podoTa 3 paiiyiamu.

IToroku. Bydepuzanis. CrannaptHi 00'eKTH BBEIEHHs/BUBOLY. BBeaeHHS 3 BUKOPHCTaHHSAM
cin. BukopucranHs cin.get(). BBeaeHHs psakiB 13 CTaHAApTHOTO BBEACHHA. BuKopucTaHHS
cin.getline(). Mcmonp3oBanue cin.ignore(). Bukopuctanus cin.peek() i cin.putback(). BuBenenus 3
BUKOpUCTaHHIM cout. Ouumnenas BuBoay. Meroxa cout.flush(). @ynkuii cout.put() i cout.write().
Maninynsatopy, npanopu 1 IHCTpykuii ¢opmaryBaHHs. Bukopucranus cout.width(), cout.fill(),
cout.setf(). [Toroxu npotu Qynkuii printf.



daiinose BBeneHHs/BuBeAeHHSA. O0'ektn Tuma ofstream i ifstream. BiakpuTrs Ta 3akpuTTS
daiuriB ans BBeneHHs 1 BuBoay. Oyukiii eof(), bad(), fail(), good(). 3mina noseninku ofstream mpu
BimKpUTTi (paitniB. BukopucranHs i0s::app, 10s::ate, ios::trunc, i0s::nocreate, ios::noreplace.

3microBuii Mmoayas 4. [lporpamyBannst MmoBoro Python.

Tema 12 — 8 rox. CTpyKTYypHe nporpamyBaHHsi MoBoro Python.

Icropist ctBOopenHst moBu Python. Inrtepnperatop Python. InrepakTuBHMII Ta CclieHapHUI
pexxumu. [HTerpoBaHi cepenoBuiia po3pooku st Python. BeeneHHs Ta BuBeieHHS JaHUX, GOpMATHE
BuBe/ieHHs. JluHamiuna Tumizamis B MoBi Python. Yucna, psiiku, MOCHiIOBHOCTI, BiTOOpaskeHHS.
Apudmernuni Bupasu. CkiazeHi 00’€KTHU: CIHUCKHM, KOPTEXKI, CIOBHHUKHM, MHOXHMHU. Pobora 3
(aiinamu.

CTpyKTypH YIpaBIiHHS Ta TOBTOpeHHs y MoBi Python. [loBHe Ta HEmoBHE pO3raiyKeHH:.
Peanizariisi 6araroBapianTHOTO BHOOPY Yepe3 posranyxeHHs. [lapameTpuuHuii UK 3 BapiaTUBHOIO Ta
0e3 BapiatuBHOI yacTuHH. [lukn 3 mepeaymoBoro. Onepatopu continue Ta break. BukonanHs komas
BcepenuHi KoHTekery (With). OOpoOka BUKIIOYEHH B MporpaMax, BOYIOBaHI THUITUM BUKIIOYECHb Ta
BU3HAYCHHS HOBUX BHKITIOUYCHb.

Tema 13 — 4 roa. ®yHKIii KOpUCTyBaYa Ta OCHOBH (PyHKUiOHAJIBHOI0 MPOrpaMyBaHHS B
Python.

Busnauenns BinacHux ¢yHkuid. Ilepemaua mapamerpiB 1 MOBEpHEHHS pe3yibTaTiB. 3HAYCHHS
apryMeHTiB (yHKIIII 3a 3aMOBUyBaHHSIM. JloBUIbHUI HaOlp aprymeHTiB. ImeHoBaHi aprymentu. [Ipa-
BrJIa BUAUMOCTI. DyHKIIIT, sk 00'ekTH Ta 3amukanHs. O6macti BuauMocTi y moBi Python. JlekopaTopw.
ITeparopu. I'enepatopu Ta co-mporpamu. ['enepatopu cmuckiB. Bupasu-reneparopu. OcHOBHU
JeKIapaTtuBHOTO mporpamyBanHsa. Omnepatop Lambda. Atpubyru ¢ynkiid. Po3poOka pexypcuBHOT
¢dbyskuii Ha 06a3i i npouenypHoi Gopmu. IlocmimoBHa, mapajienbHa Ta IceBaONapaliebHa PEKypcii.
O06po0Oka CIUCKIB PEKYPCUBHUMH (PYHKITISIMHU.

Tema 14 — 4 roa. MoayabHe nporpamyBaHHs. CTaHIapTHI Ta HeCTaHIAPTHI MomyJii
Python.

CtBopeHHs 1 BUKOpHUCTaHHS Moxayisd. Ilomryk momymiB 1 koMmmiiboBani ¢aiau. CranmapTHi
Momyii: sys, os. [Takeru. KopoTka xapakTepuctuka HecTaHAapTHUX MoayiiB Python. Moayns uncen 3
miaBaro4o0 Toukoro Decimal. Monayns pamionansHux uymcen Fractions. Moayns cTaHIapTHHX
MareMatTnyHuXx (QyHKIid Math. Moayns abGctpaktHuX 0Oa3zoBux kiaciB  Numbers. Moaynb
nceBaoBUNaIKOBUX yrcen Random. Moayns s po6otu 3 komruiekcaumu unciaamu CMath. Moayns
i pobotu 3 MacuBamu Array. Moaynb copTyBanHs cnuckiB Bisect. CtanmapTHi Moayni oOpoOKu
psaaxiB String 1 Codecs. Moaynb npubnu3Horo nopiBHsHHS ABoX psaakiB DiffLib. Monynes mis po6otu
3 KOJyBaHHAM 1 perysipHuMHU Bupazamu Re. Moaynpe neperBopeHHs nanux Struct. Moaynbs H0CTymmy
1o 6a3u cumBodiB UnicodeData.

Tema 15 — 4 rox. O6’eKTHO-OpicHTOBaHe MporpaMmyBaHHsi MoBoIo Python.

[IporpamyBanHs kiaciB. Metonu knaciB. Exzemruisapu kiaciB. CnankyBanHs. [Ipoctip imeH.
IlepeBanTaskeHHs onepaTopiB. MeHekepu KOHTeKcTy. OOpoOKa BUKIIOUEHb B Iporpamax, BOy0BaH1
TUIU BUKJIFOYEHb Ta BU3HAYEHHS HOBUX BHKIIIOUYEHb.



4. CTPYKTYPA HABYAJILHOI JJUCLUILIITHA

KinbkicTs roanu

JHenna gopma

3aouHa popma

y TOMY 9HCITi y TOMY YHCITi
HazBu 3MiCTOBHX MOJIYJIIB 1 TEM ° 2| w o 2
B Hae) 2 :I: B Hae! 2 m
| Bl g|=E 2| E| 2|E
S| 2| 2|88 | E| 8|8 g
= o © Q9 = o) © 9
O | 2L O | =€
S| I Q s| ® 9
5| O Q H| O Q9
1 2 |34 5 6 | 718 9
3agikoBuii Mmoayasb 1
3micToBuii Moayab 1. OCHOBH CTPYKTYPHOIO NporpaMmyBaHHs Moo C++
Tema 1. OcHOBHI TOHATTSI MOBH C++ 20 | 4 | 4 (12|20 | 1| 1 | 18
gihj[ra 2. Tunn nanux mou C++. KoHCcTaHTH Ta 3MiHHI Y o4 | 4 4116 | 24 | 1 1| 2
T'eMa 3. Bupasu, maTremaTH4H1 orepanii Ta onepaii 3 lalalisl2zl1l1]2
BiJTHOIIICHHS
'l(":eJrlvia 4. CTpyKTypH yNnpaBJliHHS Ta IOBTOPEHHS Y MOBI 3 lalalislzl1l1]2
Pa3om 3a moayan 1 90 |16 |16 | 58 | 90 | 4 | 4 | 82
3micToBuii Moayab 2. DyHKILIi Ta ynpaBJdiHHg naMm’aTTI0 Y MOBi C++
Tema 5. Tlokaxunku Ta MOCUIIAHHS 24 | 4 | 4 |16 |24 |1 |1 | 22
Tema 6. Macusu 23 |4 |4 |15 |23 |1 | 1|21
Tewma 7. Opranizanis QyHKIIH KOpUCTyBava 23 |4 |4 15|23 |1 |1 21
Tewma 8. PoboTa 3 psiakamu 20 | 4 4 112 |20 | 1 1| 18
Pa3om 3a moayJib 2 90 |16 | 16 | 58 | 90 | 4 4 | 82
Pa3om 3a cemecTp 180 (32|32 116 (180 | 8 | 8 | 164
3ajikoBuii MOIYJIb 2
3microBuii Mmoayab 3. O0’€KTHO-OpiEHTOBaHe NporpamMyBanHst Ha C++
Tema 9. CtpykTypu Ta Ki1acu y MoBi C++ 25| 4 | 4 |17 |25 |1 |1 |23
Tewma 10. Iakancynsimisi, cnaakyBaHHs Ta OJIMOPGhI3M. 25 | 4 |4 |17 |25 |1 | 1| 23
Telea 11. IToToKOBE BBEICHHS Ta BUBEACHHS, poOOTAa 3 25 | 4 4117125 | 1 1| 23
(baiinamu.
Pa3om 3a moayan 3 75 112112 |51 | 75| 3 3 |69
3micToBuii Moay.b 4. IlporpamyBannsi Moo Python
Tema 12. CtpykTypHe nporpamyBaHHs MOBo1O Python. 30| 8|8 |14 30| 2|2 26
Tema 13. OyHKIIIi KOPUCTYBa4ya Ta OCHOBU s 8lagl10/35/1]1] 33
(byHKIIOHAaTBLHOTO MporpamyBaHHs B Python.
Tema 14. Mo;[ynLHe TPOrpamMyBaHH. CranpapTHi Ta 0l alal12l200111]18
HecTanaapTHi Moayni Python.
Tema 15. O6’exkTHO-OpiEHTOBaHE MPOTPaMyBaHHS MOBOIO 0l 4141122001111 18
Python.
Pa3om 3a monyJs 4 105124 | 24| 57 |105| 5 | 5 | 95
Pa3om 3a cemecTp 180 | 36 | 36 108 |180| 8 | 8 | 164
Ycboro ronuH 360 | 68 | 68 | 224 | 360 | 16 | 16 | 328
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5. TEMH ITPAKTUYHUX 3AHATDH

He nepenbdaueno.

6. TEMU JIABOPATOPHUX 3AHATH

KinbkicTs roany

Ne Hasga temnu
3/m Jlenna | 3aouyHa
¢. 1. ¢. 1.
1. | IIporpamyBaHHS JiHITHUX aNTOPUTMIB MOBOIO C++ 2
2. | IlporpamyBaHHs 3a7a4 3 IEPEBIPKOIO KUTBKOX YMOB MOBOtO C++ 4 1
3. | IlporpamyBanHs 6araroBapiaHTHOTO BUOipy MoBOIO CH++ 2 1
4. | [IporpamyBaHHS IPOCTUX LIUKIIIB MOBOIO CH++ 4 1
5 | IlporpamyBaHHs iTepauiifHuX HUKIiB MOBOtO CH++ 2
6. | [IporpamyBaHHs 3a7a4 MONIYKY max / min B MacuBi MOBOt0 C++ 2 1
7. | [IporpamyBaHHs HUKIIB OOPOOKM ABOBUMIPHUX MacuBiB MOBOO C++ 4 1
8. | dyHkuii kopuctyBaya y C++ 4 1
9. | Nokaxunkn y C++ 4 1
10. | Paoxm y C++ 4 1
Pa3om 3a cemecTp 32 8
16. | [lepeBantaxkenns ¢ynkiii. [Ilabmonn 4 1
17. | Crpykrypu C++ 2
18. | Kimacu C++ 4 1
19. | ®aitnu C++ 2 1
20. | ba3osi koHCcTpyKIIii MOBH Python 4
21. | Pagxu Ta xonexuii Python 4 1
22. | ®ynxkuii Python 4 1
23. | lekopatopwu, itepatopu Ta reaeparopu Python 4 1
24. | Knacu Python 4 1
25. | ®aiinu Ta MeHeKEpU KOHTEKCTY Python 4 1
Pa3om 3a cemecTp 36 8
Ycboro roqnH 68 16
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7. CAMOCTINHA POBOTA

Ha camocrtiiiny po0oTy cTyJIeHTaM JIeHHO1 ()OpMH HaBYAHHS BiIBECHO 224 TOAWHM, 320YHOT -
328 ronuH.

CamocriitHa po60oTa CTyJeHTIB IPU BUBYCHHI AUCUUILTIHU «OCHOBHU IPOTpaMyBaHHS» 3aTydae

TaKi CKJIAI0BI;

e  OTpAIfOBAaHHS TEOPETUYHHUX OCHOB IPOCIYXaHOTO JIEKIITHOTO MaTepiaiy;

® BHUBYCHHS OKPEMHX TeM a00 MUTaHb, IO IMepeadaveHi Ik CAMOCTIHHOTO OTPaIlIOBaHHS,

® MTOTOBKA JI0 BUKOHAHHS, @ TAKOXK JI0 3aXUCTY JIAOOPATOPHUX POOIT;
® MATOTOBKA /IO MPOBEJCHHS KOHTPOJIBHUX 3aXO0/IiB.

[Ipu BuKOHaHHI CaMOCTIHHOT poOOTH CTYAEHT JEHHOI (OpMU HaBYaHHS TOBUHEH:

e OIpaloBaTH MarTepiaj, 1110 BUHECEHO Ha CAMOCTI{HE BUBUEHHS;
® CKJIaCTH aJIFTOPUTMH Ta MPOrpaMu pillIEHHS 1HAWBIAyaJIbHUX 33/a4;
e odopMuTH 3BIT 3 TaOOPATOPHUX POOIT;

[Ipu BuKOHaHHI CaMOCTIHHOT pOOOTH CTYAEHT 3a04HOI (POPMU HAaBYAHHS IOBUHEH

e  OIpalloBaTH TEOPETUYHHUI MaTepia;
® CKJIACTH aJIFOPUTMH Ta MPOrpaMu PillIEHHS 1HAWBIAyaJIbHUX 33/1a4;
e odopMuTH 3BIT 3 TAOOPATOPHUX POOIT;

IIuTa”nHs VI CAMOCTIHHOT0 ONPAIIOBAHHS

Kinbkicts
rOJINH
Ne Hasga temn s s
5 | &
= 2]
1. 3oBHimHI (extern) i cratuyHi (static) riio6anpHi 3MiHHI 1 PyHKITIT 6 8
2. CxutaziHi fekiapartii, BU3HaYeHHsI CHHOHIMIB TUITIB (typedef) 6 8
3. Po3ainpHa koMmALis mporpaMHuX MOy IiB. Bukopuctanas * .h ¢aiinis. 6 8
4, [Tpu3HadeHi 1yist KOpUCTYBaya TUIK JaHUX (enum, struct, union) 6 8
5. [TepeBanTaxkeHHst omepatopiB 1 ¢yHKIIA. OcCOOJIMBOCTI NEPEBAHTAXKEHHS 1 6 8
MMOBEPHEHHS 3HAa4YeHb B omeparopax «=» 1 «+». [lepeBantaxxeHHs orneparopa
&+ =»
6. | [lepeBanTa)keHHS OMEpaTOpiB BBEICHHS 1 BUBEACHHS, IO MPAIIOIOTh 3 6 8
nortokamu C ++
7. | IlepeBaHTa)keHHS onepaTopa NPUBEACHHS TUITY 6 8
8. | MHOXXUHHE CrIaIKyBaHHS 6 8
9. CraTu4Hi METO/IM 1 TIOJIS KJIacy 6 8
10. | IIpoctopu iMeH (namespace, using). [Ipoctip imeH std. 6 8
11 | OnparroBanHs Martepiany JeKlii, po0oTa 3 peKOMEHJOBAHOIO JIITEPaTypoIo 40 128
12 | Bukonanss 1abopaTopHUX pooiT 50 60
13 | IliaroTroBka 3BITIB 3 JJaOOPATOPHUX POOIT 50 60
14 | IlinroToBKa 10 KOHTPOJIBHUX 3aXOIIB 24 -
Pazom 224 328
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8. METO/IN HABYAHHASA

BuUKOpHCTOBYIOTbCS HACTYIHI METOJM HAaBUAHHS: JIEKIii, JIAOOpPATOPHI 3aHATTS, CaMOCTiiHA
poboTa.

HaBuanpHa Jekuiss — 1€ JIOTIYHE, TOCTIIOBHE BHUKIAJaHHA 3MICTy HaBYaHHS, SKe
XapaKTePU3YEThCS CY/KECHHSIMH, BUCHOBKAaMH, IMiJICYMKOM. BOHa OXOIUIIOE OCHOBHHMN TEOPETUYHHUMA
MaTepian ojHiel a00 KUTBKOX TeM HaBYaJIbHOI! MUCHHILTIHUA. [lpu3HadeHHsM yekuii € GopMyBaHHS y
3100yBaviB (h)yHIaMEHTAIBHUX 3HAHb 3 TUCIMIUIIHU, & TAKOK BU3HAYA€ OCHOBHHUU 3MICT 1 XapakTep
yCiX HITMX HAaBYAIBHUX 3aHATH Ta CAMOCTIIHOT poO0TH 3/100yBayviB i3 Ii€i AUCIUTUTIHH.

JlaboparopHe 3aHATTS - (opma opraHizallii HaABYAHHSA, SIKYy NMPOBOJATH 3a 3aBJaHHSAM 1 IMiJ
kepiBHULTBOM HIIII. OcHOBHI OUAAKTH4YHI LI — EKCIEPUMEHTAJIbHE MIATBEP/KEHHS BUBUEHUX
TEOPETHYHHX TI0JI0KEHb HABYAJIbHOI TUCIHIUIIHA Ta (JOPMYBaHHS BMiHb i HAaBUYOK iX MPAKTUIHOTO
3acTtocyBaHHs. [IpoBeseHHST J1a0OPAaTOPHOTO 3aHATTS TPYHTYETHCS Ha TONEPEAHBO ITArOTOBICHHX
Habopax 3aBJaHb PI3HOI CKJIAJHOCTI JUIS pO3B’si3aHHs Ha 3aHATTL. JIabopaTopHe 3aHATTS IPOBOAUTHCS
Yy HaBYAJILHUX J1A00paTOpPiAX 3 BUKOPUCTAHHSIM IPUCTOCOBAHOTO 1O YMOB HABYAIBHOTO IIPOIECY
YCTaTKyBaHHSI.

CamocriitHa po6oTa 3100yBaua € OCHOBHUM CIIOCOOOM OBOJIOJIHHSI HABYAJIbHUM MaTepiajioM y
yac, BUIBHUH BiJ OOOB’SI3KOBHX ayAMTOPHHX 3aHATh. MeTa BHMKOHAaHHS CaMOCTIHHOI poOOTH —
MOTJIMONEHHS, y3araJlbHeHHs ¥ 3aKpilJIeHHS TEOPETHYHUX 3HAHb 1 IPAKTUYHUX YMIHb 3/100yBadiB 13
TUCIUIUIIHN  [IJITXOM BHPOOJIGHHS BMIHHS CaMOCTIHHOT poOOTH 3 HaBYaJIbHOWO 1 (PaxoBoro
JiTeparypoto Ta iHdopmaIlliero B Mepexi [HTepHer.

CamocriiiHa poOoTa 3100yBauiB 3MIUCHIOETBCA Yy (QOpMi: MIATOTOBKH 10 JIEKIIHA 1
a0OpaTOPHUX 3aHATh, BUKOHAHHI CAaMOCTIHHHMX MpoekTiB. CamocCTiiiHy poOoTy 3700yBau MOXKE
BHKOHYBATH Yy 010J1i0TeI[1, KOMIT FOTEPHUX KJlacaX, a TAKOXK y JOMAIIHIX YMOBax.

[TinroroBka 10 JeKkIii nmependavyae caMOCTIHHE OIMpaIOBaHHS TEOPETUYHOTO Marepiany. [Ipu
IIbOMY HEOOXIJIHO 3BEpPHYTH yBary Ha HEOOXIIHICTh YITKOTO 3aCBO€HHS OCHOBHUX TEpPMIHIB Ta
BHU3HAYEHb, PO3YMIHHS iX 3MICTY, 000B’I3KOBOTO aHali3y BUKOPUCTAHHS TEOPETUYHHX IOJIOKEHD IS
PO3B’sI3aHHS HAJAHUX TPUKIIAIIB.

CaMmomnepeBipKy 3aCBOEHHSI HaBUYAJIbHOTO Martepiany 3700yBay 31MCHIOE 3a KOHTPOJIbHUMHU
3alUTaHHSAMHU, 0 HAJAHO IICISA KOXKHOT TEMH y KOHCIIEKTI JISKIII Ta IHIIIN JiTepaTypi, Ta MIiCIs
KOXXHOTO JTaOOPAaTOPHOTO 3aHATTS Y BIAMOBIIHUX METOAMYHUX BKa3iBKax. SIKIIO Ha JIesAKl 3alUTaHHS
3100yBa4y HE MOKE HaJaTH BiIMOBiAlL, TO HEOOXiTHO MOBTOPUTH BUBYCHHS HABYAIHLHOTO MaTepiaiy,
a00 BU3HAYUTH MPABUIbHY BIANOBIAL 3 BUKJIaJaueM Ha KOHCYJbTAIlii.

ITig yac BUBYEHHS 1aHOT MUCIUILTIHA BUKOPUCTOBYIOTHCS:

— MyJIBTUMEIHI OCBITHI TEXHOJIOTIi: 1HTEpPaKTHBHI JIeKlii (Tpe3eHTalii) i3 BUKOPUCTAHHSIM
nporpamu MS Power Point y mnoegHaHHi 3 aHIMali€l0 Ta 3BYKOBUM CYIPOBOAOM; IEpPeriis
BIZICOPOJIMKIB 32 OKPEMHUMU ITYHKTAMHU TEM 3aHSTh, BAKOPUCTAHHS €JIEKTPOHHUX MOCIOHUKIB;

— JIaJIOTOBI TEXHOJIOTIi: OpraHizallis TpyHOBHUX OOrOBOPEHb, BUKOPUCTAHHS «MO3KOBOTO
HITYPMY».

Jlexuii mpoBOJATHCS 3 BUKOPUCTAHHSAM TEXHIYHHMX 3ac00IB HaBUAHHS W CYNPOBOKYIOTHCS
JIEMOHCTpAIII€I0 TIPE3eHTallii 3a JOIIOMOTOI0 MTPOEKTOpa.

VY pa3i BUHUKHEHHS HEOOXIAHOCTI 3a0e3MeueHHs] HAaBYAIBHOTO MpOIeCY B JIUCTAHLIHHOMY
pPeXUMI CYNpOBIA Ta KOHTPOJb 3HAHb peEalli30BYEThCA 3a JIOMIOMOIOI0 JUCTAHIIMHOTO Kypcy,
po3pobiienoro B Google ClassRoom. OnnaiiH nekitii, KOHCY/bTaIlil Ta yCHI BiAMOBiNI HA MHUTAHHSA,
3aXMCT MPOEKTIB MPOBOAUTHCS 3a Jonomororo Google Meet a6o Zoom.
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9. METO/IX1 KOHTPOJIIO

OCHOBHUMH 3aBJaHHSMHM KOHTPOJIO 3HaHb 3700yBauiB BHINOI OCBITM 3 IMCHUUIUIIHU €
OILIIHIOBAHHS 3aCBOEHHS TEOPETHUYHHX 3HAHD 1 MPAKTUYHUX HABUYOK, OTPUMAHHMX ITiJ] YaC HaBYAHHSI.

KoHTposnpHi 3aX0111 MatOTh BUKOHYBATH HACTYITHI (DYHKIII{:

. CTHUMYJIIOBATH CHCTEMATUYHY CAMOCTIHHY poOOTYy Ha/l HABYAJIBHUM MaTepiaaoM;

. 3a0e3neuyBaT 3aKpilUICHHS Ta peamizalilo HaOyTUX TEOPETHYHHX 3HaHb IIPH
MIATOTOBII 0 Ta00PAaTOPHUX 3aHATH;

. MPUINCIUIIOBATH  HABUYKK  BIAMOBITAIBHOTO CTaBJICHHS JIO CBOiX OOOB’SI3KiB,
CaMOCTIHHOTO LUIECIIPIMOBAHOIO MOIIYKY MOTPIOHOI 1H(OpMaIlii, 4iTKOi oprasizaiii cBoro podo4oro
TTHSL.

OniHIOBaHHS 3HaHb 3700yBayiB CKJIAJAETHhCS 3 MOTOYHOTO, MOJYIBHOTO Ta MiJICYMKOBOTO
KOHTPOJIIO.

[ToTOoyHMI1 KOHTPOJIH 3HaHb 3J00yBayiB BUIO1 OCBITH Mepeadadyae OLIHIOBAHHS 32 HACTYITHUMHU
OCHOBHHMMH HaIpsIMaMH:

. nepeBipKa TEOPETUIHUX 3HAHB;

. nepeBipKa MiIr0OTOBKU 710 1a00paTOPHUX 3aHSTh.

3 1aHUX KOMIIOHEHTIB CKJIQJAl0ThCs 3arajibHi 0aju, siKi GIKCYIOThCS B KYypHaJll BUKJIaAaya.

OnuiHIOBaHHS PIBHS 3aCBOEHHS TEOPETUYHUX 3HAHb 3/100yBayiB BUIIIOI OCBITH MPOBOAUTHCS MiJ]
yac ycHoOi cmiBOecigu 31 3100yBauaMM 1O TEOPETUYHUM MartepiajaMm, 3a pe3yiabTaTaMH 3axHCTY
abopaTOpHUX POOIT i BUKOHAHHS caMOCTIHHUX poOiIT. [TincymrkoBUM KOHTpOJEM € 3aimik y | cemectpi
Ta ek3aMmeH y Il cemectpi.

10. PO3IIOA1JI BAJIIB, AKI OTPUMYIOTbD 3/10BYBAYI

KOHTpOJIb YCHIIIHOCTI CTYJACHTA 3 MUCHMILIIHK «OCHOBH MPOrpaMyBaHHS» 3IIHCHIOETHCA Y
($hopMi TOTOYHOTO, MOJIYJILHOTO Ta CEMECTPOBOTO KOHTPOJIIO.

[ToTOYHMIT KOHTPOJIb MA€E 3a METY MEPEBIPKY SKOCT1 3aCBOEHHS MaTepialy CTYJICHTaAMH Ta 3aJIiK
KPEAMTHOTO MOJIYJISl HABYAJIBHOI JUCHHUILIIHK. BiH 3IHCHIOETHCS MM Yac MPOBEACHHS J1a00paTOPHUX
3aHATh, @ TaKOXX KOHTPOJBHOI MOAYJIBHOI poOOoTH. JJIT IOr0O BUKOPHUCTOBYETHCS MOJIYJILHO-
pEHTIHrOBa CHCTEMa OIHIOBAHHS, SKa mepeadadae po3noau 0aaiB 3a BUBUYEHHS BCIX 3allJIAHOBAHUX
BUIiB poOir. [Ipu 11boMy MakcumalibHa KUTbKICTH OalliB 3a MOAYJb MPU YMOBI HOro OGe370raHHOTO
BuKOoHaHHs jopiBHIoe 100. Llsg cyma ckinamaerbes 3 OaiiB, MO X HAKONMYUB CTYACHT y XOJ1
BUKOHAHHS JJa00paTOPHUX POOIT.

KMP y 6ynp-sikomy Moayii BiIoOpa)kye TEOpeTUYH1 3HAHHS 1 BiANOBigae 25-TH BiICOTKaM
1oro Baru, ToOTO BOHA MOJXKE JaTH MaKCHUMaJIbHO 25 OalliB pHW HAWBHUIIINA SKOCTI BUKOHaHHA. [Ipm
3HIKeHH1 sikocTi KMP 3HmkyeThest 1 cyma OaiiB BiAMOBITHO /10 IIKATH, 10 HABOAUTHCS Y TaOIUILL:

[Ikana ouiHIOBaHHSA KOHTPOJIbHO-MOIYJIBHUX POOIT

BincoTok BipHHX KOM-
nouentis KMP

Cyma 6anis 3a KMP 0 5 10 15 20 25

0-30 31-60 61-75 76 — 85 86—-94 | 95-100

YCHIIHICTh CTY/IEHTIB-320YHHKIB OIIHIOETHCS aHAJIOTITYHUM YHHOM, 32 100-0anpHOT0 MKAaoo,
ase 6e3 MPOBECHHS! KOHTPOJIbHO-MOIYJIBHHUX POOIT.
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IIxaJia oniHlOBaHHS J1a00pPaTOPHUX POOIT

MakcumanibHa
No No Bux KUTBKICTh OatiB
- - Tema -
MOMYJIS | 3aH. poboTH S =
5 2
1 Jlabopatopna | [IporpamyBanHs JiHIHHIX QITOPUTMIB MOBOIO 15 20
po6ora Ne 1 | C++
JlabopatopHna | [IporpamyBaHHs 3a71a4 3 IEPEBIPKOIO KUTBKOX
2,3 15 20
po6ota Ne 2 | ymoB moBoro C++
1 4 JlaboparopHna | [IporpamyBanHs 6araToBapiaHTHOTO BUOIpY 15 20
po6ora Ne 3 | moBoro C++
JlaGopaTopHa .
5,6 poGota Ne 4 [IporpamyBaHHs IpPOCTUX LUKIIB MOBOIO C++ 15 20
JlaGopaTopHa . - .
7 poboTa Ne 5 [IporpamyBaHHs iTepaliiHUX HUKIIB MOBOIO C++ 15 20
Konumponsno-mooynvna poooma 25 -
Pazom 3a moodyns 100 100
JlabopaTtopna | [IporpamyBaHHs 3a7a4 MONTyKy max / min B
8 . 15 20
po6ota Ne 6 | macuBi MoBorO C++
9, | JlaGoparopna | [IporpamyBaHHs IUKIIIB 0OPOOKH JBOBUMIPHUX 15 20
10 | po6oTta Ne 7 | macuBiB MOBOO C++
11, | JlJaboparopHa
2 12 | poota Ne 8 ®dyHk1ii kopuctyBaya y C++ 15 20
13, | JJabopaTopHa
14 | poGota Ne 9 [Tokaxkunku y C++ 15 20
15, | JJabopaTopHa
16 | pobota Ne 10 Paman y C++ 15 20
Konmponsno-modynsna poooma 25 -
Pazom 3a mooyns 100 50
JlaGopaTopHa .\
1,2 poGora Ne 11 [TepeBantaxkenns ¢yukiii. [1labnonu 15 20
3 JlaGopatopua Crpykrypu C++ 15 20
poboTa Ne 12
3 JlaGopaTopHa
4,5 15 20
pobota Ne 13 | Kjacu C++
JlaGopaTopHa .
++
6 poboTa Ne 14 Qaiinu C 15 20
JlaGopaTopHa .
7,8 poGota Ne 15 bazoBi koHcTpyKItii MoBu Python 15 20
Konmponsno-modynsna poooma 25 -
Pazom 3a mooyne 100 100
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MakcumaiibHa
e No Bun KUTBKICTh OaltiB
B - Tema =
MOJIyJIS | 3aH. pobotu = =
S g
9, | Jlaboparopna 15 20
10 | poGora Ne 16 Psinxu Ta kosekiii Python
11, | JlTaboparopua 15 20
12 | po6oTa Ne 17 ®ynxiii Python
13, | JlaGopaTopHa .
4 14 | poGora Ne 18 JlekopaTopu, iteparopu Ta reneparopu Python 15 20
15, | Jlaboparopna 15 20
16 | pobora Ne 19 | Kjacu Python
17, | Jlaboparopna daiinu Ta MeHeKEpH KOHTEKeTY Python 15 20
18 | poGoTa Ne 20 FoREp Y
Konumponsvno-mooynvna poooma 25 -
Pazom 3a moodyne 100 100

JlabopaTopHi poOOTH y MOIYJlI BiTOOpPaXyrOTh OBOJIOAIHHS HaBUYKaMU Ta BMIHHS

3aCTOCOBYBAaTH 3HAaHHS Ha MPAKTHIl 1 CYKYIHO BIANOBIJAIOTH /5-TH BIICOTKAM Bard MOJIYJNS NSt
neHHoi ¢opmu HaBuyaHHA 1 100-Ta BimcoTkaMm mjs 3a0uHOi popmu. Takum yuHOM BCi JabopaTopHi

poboTH Momyas mpu Oe3IoraHHOMY iX BHKOHaHHI MOXyTh gatd  75/100 OamiB. L{i OGamu

PO3MOAUIAIOTECS TOMDK JabOpaTOpHUMH pOOOTaMH MOJYJS Yy BIANMOBIMHOCTI 7O iX BIAHOCHOI
cknagHocTi. [lpu 3HMXKEHHI SKOCTI BUKOHAHHS Ti€l YW iHIIOT 1ab0paTOpHOT pOOOTH, 3HUKYETHCS 1

KUIBKICTH 0ajiB, sIKOIO BOHA OLIIHIOETHCS.

O1iHIOBaHHS KOXKHOT 3a/1a4i J1abopaTopHOT poOOTH BEIETHCS 32 HACTYITHUMHU NTOKa3HUKAMU:
CBO€UYACHICTh TPAKTUYHOTO BHKOHAHHS JIabopaTopHOi poOoTH (y THXKICHb 3TiAHO 13
rpadikom po6ir) (0-3 Gamu).
CBo€UacHICTh 3aXUCTY BUKOHAHOT JIAOOpaTOpHOT poOOTH (Y THXKICHb HACTYITHHUH 32 THXKHEM
IUTAHOBOTO BUKOHAHHS pobotn) (0-3 Gann).
SIKicTh 3HAMIEHUX CTYACHTOM pillieHb (€(EKTUBHICTh ANTOPUTMY, TOPEUYHICTh BUKOPUCTAHHS
eleMeHTiB iHTepdeticy, Toiro) (1-9 Gais).
Jlnist CTy/IeHTIB-320YHHKIB ITOKA3HUKU OILIHIOIOTHCS HACTYITHUM YHHOM:
CBO€UYaCHICTh IMPAKTHYHOTO BUKOHAHHS JabopaTopHoi pobotu (0-6 Gamm).
SIKicTh 3HAMJIEHUX CTYAEGHTOM pilieHb (€()EeKTUBHICTh aNTOPUTMY, JAOPEUHICTH BUKOPUCTAHHS
eNeMeHTIB iHTepdeticy, Toiro) (1-9 Gais).
Ominka Bciei mabopaTOpHOi poOOTH 3HAXOAUTHCS IMIACYMOBYBAaHHAM OajliB 3a KOXHHMH 3

MOKA3HUKIB.

Mo iynbHHUI KOHTPOJIb 3/11HCHIOETHCS 2 pa3H 3a CEMECTP.
[ToTouHuit KOHTPOJIb 3a 3MICTOBUMHU MOIYIsIMH 1 1 2 poBOUTHCS HA 8-0oMy 1 15-0My THXKHSX

1-ro cemectpy BinnosigHO. [ToTOUHMI KOHTpPOJIb 32 MOIyIsIMH 3 14 npoBoauThea Ha 9-oMy 1 17-omy

THDKHAX 2-TO CEMECTPY BiAMOBIIHO.

KoHTponpHO-MOIy/IbHA pOOOTa CKIAIAETHCS 3 KOHTPOJIBHUX MUTAaHb Ta 3aBJaHHS.
O11iHIOBaHHSI KOHTPOJbHUX MUTAHb PO3MOAUISETHCS TPOTOPLIHHO X KUTBKOCTI.
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Jlnist 1OMmycKy A0 MiACYMKOBOTO KOHTPOJIIO CTYIACHT IMOBHHEH BHKOHATH Tpadik HaBYAIBHOTO
IpoIiecy, yCi BUAM 3allJIaHOBAHKX 3aBJaHb 1 IPOTATOM CEMECTPY OTpUMaTH B cymi He MeHIIe 50 OaiiB
3a KOXKEH 31 3MICTOBUX MOJIYJIIB.

CemecTpoBHd KOHTPOJIb 3IIMCHIOETHCS Y (OpMI 3aiiKy MiCHs MEpIIOro CEMECTpy BHUBUYCHHS
JMCLUIUTIHY 1 €K3aMEHY MICIIsL PYroTro CEMECTPy BUBYCHHS JUCIMIUTIHYU s BCiX ()OPM HAaBYAHHSI.

Y pa3i BUKOHAHHS CTYAGHTOM YCiX BHIIB TOTOYHHX KOHTPOJBHHUX 3aXOJiB 3a]iK
BHCTABJIAETHCS CTYACHTY Ha MIJICTaB1 3apaXx0BaHUX MPOTITOM ceMecTpy OaiiB.

Ha 3amiky i ek3amMeHi CTyAeHT 3a04HOi (OopMH HaBYaHHS MMOBMHEH MaTH Npu coO0l BUKOHAHY
KOHTPOJIbHY poOOTY Ta 3MIiHHHIA HOCI/ 3 BUKOHAHUMH JIJAOOPATOPHUMHU POOOTAMHU.

Pesynbrati ek3amMeHy OIHIOIOTHCS 3a 15-OanpHOrO mikanor. IlizcymkoBa oimiHkKa 3
IMCUUIUTIHA  PO3PaxOBYEThCS SK cepeaHs apudMeTHYHa YM 3BaKEHA 3 OLIHOK 10 MOJIYJSX,
BKJIIOUYAIOYM €K3aMEeHallIiHYy.

VY BIAOMICTH OIlIHKA MPOCTABIISIETHCSA K y Oallax HallloHANbHOI IKaJIK, TakK 13a mkanoo ECTS:

[Ipu wasBHOCTI y 3700yBayiB pe3ynbTaTiB HeDOpMaIbHOTO HaBYaHHS 3a OCBITHIM
KOMITOHEHTOM «OCHOBHU MPOrpaMyBaHHs» y MOBHOMY OOCs31, BU3HAHHS Ta OI[IHIOBAHHS pe3yJbTaTiB
3MIIACHIOETHCS BIANOBIIHO N0 «llonokeHHs mpo mopsaaok Bu3HaHHA y KpuBOpi3bKOMY HalllOHaIbHOMY
YHIBEpCHUTETI pe3yJbTaTiB HaBUAHHS, OTPUMAHUX B YMOBax HE(pOPMaAIbHOT OCBITHY». Y BUIAJKY, SIKIIO
3a MIJCYMKaMHM BHM3HAHHS pe3yiabTaTiB He(GOpMaJbHOTO HAaBYaHHS BHU3HAETHCS TUIBKM YacTHUHA
pe3yNnbTaTiB HAaBYaHHS, 3afBHUKY 3apaxOBYIOThCS OKpEeMi BUAM HaBYaJbHOI POOOTH 3a OCBITHIM
KOMTIOHEHTOM «OCHOBH TIPOTPaMyBaHHSI».

Huxue HaBeneHi okpeMi BUAM HaBYAJIbHOI POOOTH, SIKI MOXKYTh OyTH 3apaxoBaHi 3100yBadeBi
MIPU HASIBHOCTI CEPTU(IKATY TIPO YCHINIHE MPOXO0HKEHHS PEKOMEHIOBAHUX OHJIAlH KYpCiB.

Mopymi [TocunanHs HA peKOMEHIOBaHI1 KypcH
https://www.coursera.org/specializations/coding-for-everyone
https://www.coursera.org/learn/cpp-basic-structures-vectors-pointers-
strings-and-files

https://www.coursera.org/learn/codio-cpp-basics
https://courses.prometheus.org.ua/courses/course-
v1:Prometheus+CS50+2019 T1
https://www.coursera.org/specializations/coding-for-everyone
https://www.coursera.org/learn/cpp-basic-structures-vectors-pointers-
strings-and-files

https://www.coursera.org/learn/codio-cpp-basics
https://courses.prometheus.org.ua/courses/course-
v1:Prometheus+CS50+2019 T1

3MiCTOBHI MOYIb 3. https://www.coursera.org/learn/cs-fundamentals-1

OO0’ eKTHO-OpiEHTOBaHE https://courses.prometheus.org.ua/courses/course-

nporpamyBaHHs Ha C++ v1:Prometheus+CS50+2019 T1/

https://training.epam.ua/T raining/Details/3566?lang=ua

3micToBU MOTYb 1.
OCHOBHU CTPYKTYPHOTO
nporpamyBaHHs MOBOt0 C++

3MICTOBUI MO 2.
OyHKI1IT Ta yIpaBIiHHS
nam’arTio y MmoBi C++

3MicToBUi MOTyIb 4. https://foxminded.ua/python-start-1/
[TporpamyBaHHS MOBOIO https://www.coursera.org/learn/python-programming-intro
Python https://courses.prometheus.org.ua/courses/course-

v1:Prometheus+CS50+2019 T1/
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https://www.coursera.org/specializations/coding-for-everyone
https://www.coursera.org/learn/cpp-basic-structures-vectors-pointers-strings-and-files
https://www.coursera.org/learn/cpp-basic-structures-vectors-pointers-strings-and-files
https://www.coursera.org/learn/codio-cpp-basics
https://courses.prometheus.org.ua/courses/course-v1:Prometheus+CS50+2019_T1
https://courses.prometheus.org.ua/courses/course-v1:Prometheus+CS50+2019_T1
https://www.coursera.org/specializations/coding-for-everyone
https://www.coursera.org/learn/cpp-basic-structures-vectors-pointers-strings-and-files
https://www.coursera.org/learn/cpp-basic-structures-vectors-pointers-strings-and-files
https://www.coursera.org/learn/codio-cpp-basics
https://courses.prometheus.org.ua/courses/course-v1:Prometheus+CS50+2019_T1
https://courses.prometheus.org.ua/courses/course-v1:Prometheus+CS50+2019_T1
https://www.coursera.org/learn/cs-fundamentals-1
https://courses.prometheus.org.ua/courses/course-v1:Prometheus+CS50+2019_T1/
https://courses.prometheus.org.ua/courses/course-v1:Prometheus+CS50+2019_T1/
https://training.epam.ua/Training/Details/3566?lang=ua
https://foxminded.ua/python-start-1/
https://www.coursera.org/learn/python-programming-intro
https://courses.prometheus.org.ua/courses/course-v1:Prometheus+CS50+2019_T1/
https://courses.prometheus.org.ua/courses/course-v1:Prometheus+CS50+2019_T1/

IIKAJIA OIIHIOBAHHA

. . 100-6anbHa
HamionannHa mkana| Owninka
. . Busznauenns ECTS cucTremMa
ycmimHocri ECTS .
ONIHIOBAHHS
BIIMIHHO/ A BIJIMIHHO - BimMiHHE BUKOHAHHS JIMIIIE 3 90100
3apaxoBaHO HE3HAYHUMU TIOMUJIKAMH
B JAYXE JIOBPE - Buie cepeaHb0r0 piBHS 3 8089
KUIbKOMa TIOMHJIKAMHU
no0pe/ 3apaxoBaHO
C JOBPE - y ninomy npaBmiibHO poOoTa 3 7179
MEBHOIO KUILKICTIO IIOMHJIOK 1 HEJIOJTIKIB
D 3AJZIOBIJIBHO - nemnorano, aie 31 3HAYHOIO 6170
330BUIBHO/ KUIBKICTIO TPYOUX OMMIIOK
3apaxoBaHo JIOCTATHBO - BukoHaHHS 330BOJIBHSIE
E .. . 50...60
MiHIMaJIbH1 TIOTPEOH
£X HE3AJJOBIJIBHO - 13 MOXJIHMBICTIO 30..49
HE3a/I0BUIBHO/ He MMOBTOPHOTO CKJIQIaHHS
3apaxoBaHoO F HE3AJIOBIJIBHO - 3 060B's13K0BHM 0..29

IIOBTOPHHUM BHBYCHHIA JII/ICHI/IHHiHI/I
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11. TEPEJIIK IMTAHB JJIs1 HIACYMKOBOI'O KOHTPOJIIO 3HAHD,

YMIHb, HABHYOK
IIutanna C++

OcHoBu cunTakcucy MoBu Ci ++, CTpYKTypa KOHCOJIBHOTO 3aCTOCYHKY.

bazosi tunu ganux (bool, char, int, double). BusHaueHHs 3MiHHUX Ta KOHCTaHT. Onieparop
sizeof ().

Bupasu, oneparii, komenrapi. [IpuBeneHHs TUIIiB.

[IpioputeT onepaTopiB B BUpa3ax.

bioku 1 mpaBuia BUAUMOCTI 3MIHHHX.

CrpykTypHi onepatopu: yMoBHUI oniepaTop (if, goto), oreparop MHOKMHHO1 aJIbTEPHATUBU
(switch), mukmu (while, do, for).

MatremaruuHi ¢yHKIIT ctangapTHOi 610mioTekn C++ (<cmath>).

Macusu. [lepenaya macuBiB y QyHKIIII.

Busnauenns ¢ynxuii. [lpototun ¢ynkuii. Pexypcis.

. Po3niibHa koMnuisiis mporpaMHux MoayiniB. Bukopucranus * .h ¢aiinis.

. 3oBHIlIHI (extern) 1 craTuyHi (static) r106ambH1 3MIHHI 1 QYHKIIII.

. [loxax4uKH Ta onepaTopH, 3 HUMHU HOB'sI3aHi.

. [okaxuuk Ha QyHKIIIIO.

. @yHK1ii poOOTH 3 IMHAMIYHOIO MaM'ATTIO. J[MHaMIYH1 MacCHBH.

. Panxu C. @yHkuii poboTH 3 psIKaMu.

. [Ipu3HadeHi 1yist KOpUCTYBaya TUIK JaHUX (enum, struct, union).

. CknamHi neknapaitii, BU3HaYeHHsI CHHOHIMIB TUITIB (typedef).

. JInpeKTUBH Ipernpouecopa i iX BAKOPUCTAHHS.

. lllo Take: iHKaNCyAMis, ycrmaakyBanHs, noaiMopdizm? [losicHuTH MexaHi3M peaizaltii

KO>KHOTO 3 MPUHIIUIIB 00'€KTHO-OPIEHTOBAHOTO MPOTpaMyBaHHS B CHHTAKCUCI MOBHU
nporpamyBanus C ++.
Knacu. Koncrpykropu, necrpykropu. (Busnauntu kiac, BUSHaUUTH KOHCTPYKTOP 1 AECTPYKTOP
B HhOMY). Un MOke B Ki1aci OyTH KinbKa aecTpykTopiB? KiTbka KOHCTPYKTOPIB?
[TepeBanTaxkeHHst onepaTopis 1 pyHKIi. OCOOIUBOCTI IEPEBAHTAXKEHHS 1 TOBEPHEHHS 3HAYCHD
B omepatopax «=» 1 «+». [lepeBantaxkeHHs onepaTopa «+ =».
[lepeBaHTa)keHHs OTIepaTOPiB BBEICHHS 1 BUBEACHHS, 110 PALIOIOTH 3 moTokamu C ++.
[lepeBaHTa)keHHs ornepaTopa NPUBEICHHS TUITY.
Omneparop «::». BusHaueHHs Tila METOTy 11032 KIIACOM.
[Tonimopdizm, BipryanbHi pyHKil. [IpoitrocTpyBaTi pi3HHIO B pOOOTI 3BUYAIHOTO 1
BIPTYaJIbHOTO METO/IB.
Bipryansauit nectpykrop. Hasimo 3actrocoByeThes?
Junamiuna nmaM'ste. Onepatopu new i delete.
HpyxHi knacu 1 ¢pyskuii (friend). Hagimo 3actocoByroTbes?
3HayeHHs apryMeHTiB QyHKIIH 3a 3aMoBUyBaHHAM. Sk 3anaTu? Yu 3aBX]M MOXKHA 33/1aTH 32
3aMOBYYBAHHSAM NEPUIMHA apryMeHT QyHKIii?
Onunoune crafkyBaHHs. [IpoimocTpyBaTi poOOTy ycIaJKOBaHOTO, IEPEBU3HAYEHOTO 1 HOBOTO
METO/IiB B MOXITHOMY KJIaci.
Inkancynsuis. [IpaBa noctymy 1o wieHIiB Kiacy: private, protected, public. IlpoimtoctpyBatu
PpI3HHULIO.
MHOXHHHE CHaIKyBaHHS.
Yucro BipryansHi Qynkiii. [llo Take? Hagimro 3acrocoByroThcs?
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AOGCTpaKTHI KITacH.

[lepenaua i moBepHEHHS MapaMeTpiB B (DYHKIIT 32 3HAUCHHSM, 3a TIOCUJIAHHSM, 32 BKA3IBHUKOM.

[ToToku BBeneHHs-BuBeneHHs C ++ cin i cout 1 ix BuKopuctanHs. MaHinmynsTopu notokis endl,

flush. 3mina ¢popmaTy BUBEIEHHS LUIHX 1 JICHUX YUCET.

[ToToxu BBeeHHsA-BuBeeHHs C ++, 110 BU3HAYAIOTHCS B 3ar0JIOBHUX (aiinax: <iostream>,

<fstream>, <sstream>. [Ipu3HaueHHs, 0COOIUBOCTI BAKOPUCTAHHSI.

daiinose BBeAcHHA-BUBeAeHHS B C ++. BiTkpHuTTs OTOKY, MOB'13aHOTO 3 (hailyloM Ha YNTaHHS,

3anuc. 3aKpUTTS NOTOKY.

[Mocunannsa. Unm Bigpi3HAIOTHCS BiA MoKak4yuKiB? Uu moTpiOHO popmMaTyBaTH MOCHIIaHHS IPU

ix orosiomeHH1? PoOoTa onepaTtopa NpUCBOIOBAHHS 3 MOCUJIAHHAM. UM MOXHa MOBEPHYTH

MOCWJIaHHS 3 (PYHKI[IT Ha 3MIHHY, OTOJIOIIEHY B 1iH PyHKIIi?
CraTtuuHi METO/IH 1 MOJIA KJIacy.

[Tokaxunku. OnepaTopu B3ATTS aipeCcH Ta B3STTS 3HAUEHHS 32 a/IpecOl0.

[Ipocropu imeH (namespace, using). [Ipoctip imen std.

IMurauns Python

Tunu nanux.

3MiHHI.

Ywucnosi Tunm nanux. Onepariii Hal YUCITOBUMHU TUIIAMU JaHUX.
Panxu. Psiaoxu unicod.

BBenenns mannx. BuBeneHHsT JaHUX.

®dopmaTHE BBEICHHS / BUBEICHHS.

Cnucku. Bupasu B ciuckax.

Omnepatop del.

BukopucranHs CriuckKiB, sIK CTEKIB.

. BukopucranHs cmckiB, K 4epr.

. Onepartii mopiBHSHHS 7151 CITUCKIB.

. Hiammazonmu.

. Koprexi. BiqMiHHICTh KOPTEXIB Bijl CIOBHHUKIB.

. CIIOBHHKU.

. Onepatop if. Oco6auBOCTI OTIEPATOPIB MOPIBHIHHS.
. Oneparopu nukiy. Oneparop for. Onepatop while. 3aBepiieHHs UKITY.
. IlponoBxenns muxity. OnepaTop pass.

. Busnauenns ¢yskiii.

. [Ipocrip iMeH GyHKIIII.

. Ilepenaya mapamerpis. Kiroui.

. Ilepenava B (hyHKI1it0 3MIHHOTO YHCIIa apIyMEHTIB.
. EnemenTy QyHKIIOHAIBHOTO IPOTrPaMyBaHHS.

. Buxopucranns nsim0aa-(yHKIH.

. @yHK1IT poOOTH 31 CTPYKTYPaMHU JaHUX.

. @ynxkuis map (). [Ipuknanm 3acTocyBaHHS.

. ©@ynxuis filter (). [Ipuxiaan 3acTocyBaHHS.

. @ynxuis reduce (). [Ipuknaam 3acTocyBaHHS.

. lokyMeHTyBaHHs (YHKIIH.

. CTBOpEHHS MOYJIIB.

. IMomryk moysiB.

. Komnimsmis moayniB Ha Python.
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32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

Crannaptai moaymi Python.

[Taketn i ¢aitnoBa cucrema.

Knac File.

Binkpurts daiiny.

Metoau knacy s File BBenieHHsI-BUBEICHHS.
B3aemogis 3 (aitinoBoi cucteMoro.

Monyis path.

OOG'exTtH 1 (haiiIOBUI1 BBEICHHS-BUBEICHHS.
Busnauenns knacy.

VYnpaBiiHHs aTpuOyTaMu 1 METOIaMU KJIacy.
BusnaueHHs 00'ekTiB.

MHOXUHHE CITaIKyBaHHs.

Ipukiaan ek3amMeHauiifHoro oiery

1. [Ipioputet oneparopiB B BUpazax.
2. Kopresxi B Python. BiaMiHHICTE KOPTEXKIB Bifl CJIOBHHKIB.
3. Ckiactyl TaONHIIIO IMEH 3MIHHMX, aJITOPUTM PO3B’SI3aHHA 3a/1a4i Ta MporpaMu MOBaMu

C++ Ta Python.
OO6uucnuTy 3HaUEHHS KBAJpaTiB MapHUX YHCEN HaTypajabHOTOo psany Bing K 1o M.
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12. HABYAJIBHO-METOANYHI MATEPIAJIN 3 JUCHUIIJITHA

12.1 HaBuyaabHa Ta 10BiKOBa JiTepaTypa

1. OcHoBu anropuTMmizalii Ta nmporpamyBanns moBamu C++, Visual Basic, Turbo Pascal: HaBu.
noci0. / Azapsia A. A., KapaGyt H. O., Kosuxosa T. I1., Pubansuenko O. I'., Tpauyk A. A.,
[lanosanosa H. H. Kpusnii Pir, 2014. 308 c.

2. Schildt H. C++ The Complete Reference. 5th Edition. McGraw-Hill Osborne Media. 2014.

805 p.

3. Rao S. C++ in One Hour a Day, Sams Teach Yourself. 9th Edition. Sams Publishing, 2022.
848 p.

4. Booch G., Engle M.W., Young B.J., Houston K.A. Object-Oriented Analysis and Design with
Applications. 3rd Edition. Addison-Wesley Professional, 2017. 720 p.

5. ba3oBi ajnropuTMH Ta OCHOBH NpOrpaMyBaHHs. Teopis 1 mpakTHka: HaB4. moci0. /
O.€. TeputHukona, B. A. Kpunosa, O. I'. BacunbuenkoB. Hail. TexH. yH-T "XapKiB. NOJIITEXH.
iH-T". Xapkis : [TanoB A. M., 2020. 264 c.

6. Mapk Jlyri. BuBuaemo Python. 5-e Bumanns. Kuis: [lianekruka, 2019, 832 c.

7. BacuimbeB O. IlporpamyBantst MoBoto Python. Tepuomine: HaBuanbna kuura - borman, 2019.
504 c.

8. 3emensik O. [IporpamyBanus MoBoro Python. Anroputmidni cTpykTypH i crparterii. Teopis Ta
npaktuka. Kuis: Jlipa-K, 2024. 338 c.

12.2. Meroau4Ha Jireparypa

1. Pubanpuenxo O.I., bimamenxo C.B. MeToaudyHi BKa3iBKH J0 BHUKOHAHHS
nmabopatopHux poOIT 3 aucuuiuiiHu «OCHOBU MpoTrpamMyBaHHS, | YacTUHaA» ISl CTYHd. BCIX
dbopm HaBu. 3a crient. 121 «IHxeHepis mporpamuoro 3abesneueHHs». Kpusuii Pir, 2023. 72 c.

2. Pubanpuenko O.I., binamenko C.B. MeroanyHi BKa3iBKHM J0 BHUKOHAHHS
naboparopHuX poOiT 3 mucuumuIiHd «OCHOBH MpPOTpaMyBaHHsS, 2 YacTHHa» ISl CTYH. BCiX
dbopm HaBu. 3a crient. 121 «IHxeHepis nporpamuoro 3abesneueHHs». Kpusuii Pir, 2024. 48 c.

13. IH®@OPMAIIMHI PECYPCH

o ckinany iHdGopManiiHUX pecypciB HaBUYAIbHOI AUCHUILIIHU BXOASTh:

1. bib6mioreka Kpusopizpkoro HaIl0HAJbHOTO YHIBEPCHUTETY. URL:
http://lib.knu.edu.ua/ (nara 3Bepuenns 20.12.2024).

Internet-pecypcu:

2. Pub6anpuenko O.T. OcHoBH NporpaMyBaHHS C++: KOHCII. JeKIiH.
URL: https://classroom.google.com/c/MTYzMzMxMDIwWNTMy?hl (mata 3BEpHEHHS
20.12.2024).

3.  Pubanpuenko O.I.  OcHoBu  mporpamyBanHs  Python: KOHCH.  JIeKIiil.
URL: https://classroom.google.com/c/NTMzNDUSNDg2MDFa?hl (mata 3BEpHEHHS
20.12.2024).

4. A Byte of Python. URL: https://python.swaroopch.com/ (mara 3BepHEHHS
20.12.2024)/
5. Dive Into Python. URL: https://diveintopython.org/ (nata 3Bepuenns 20.12.2024).
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14. TEPMIHOJIOTTYHUM CJIOBHUK

Anzopumm (Algorithm) - is a set of instructions that describe the order of actions of the
performer to achieve the result of solving the problem in a finite number of actions; a system of rules
for the execution of a discrete process that achieves the set goal in a finite time. Block diagrams are
often used to visualize algorithms .

brox-cxema (Block scheme) - Representation of an algorithm for solving or analyzing a
problem using geometric elements (blocks) that denote operations, flow, data, etc. It is customary to
mark the input and output data block with a parallelogram , the data calculation (processing) block
with a rectangle , the decision-making block with a rhombus , and the beginning and end of the
algorithm with an ellipse .

Mamemamuuna moodenv (Mathematical model) - is a system of mathematical relationships
that describe the process or phenomenon being studied . The mathematical model is important for such
sciences as: economics , ecology , sociology , physics , chemistry , mechanics , computer science ,
biology , etc. Any mathematical tools can be used to create mathematical models - differential or
integral equations, set theory , abstract algebra , mathematical logic , probability theory , graphs , etc.
The process of creating a mathematical model is called mathematical modeling. This is the most
general and most widely used research method in science, in particular, in cybernetics .

Tunu 3unauenv (Value types) - a value type is a data type that directly stores its value in
memory, rather than storing a reference to an object that contains the value. Examples of value types in
C# include integral types (such as int, long, and byte), floating-point types (such as float and double),
and the bool, char, and decimal types. Value types are typically smaller and more efficient than
reference types, as they do not require memory allocation on the heap and do not need to be garbage
collected. In C#, value types are passed by value, meaning that a copy of the value is passed to a
method or assigned to a variable, rather than a reference to the original value. However, value types
can also be boxed, which means that they can be wrapped in a reference type and treated as objects.

Cmpyxkmypa oanux (Data structure) - in programming and computer science, a data structure
is a way of organizing data in computers . Often, a specific list of operations that can be performed on
data organized into such a structure is associated with the data structure .The correct selection of data
structures is extremely important for the effective functioning of the relevant algorithms for their
processing. Well-constructed data structures allow you to optimize the use of machine time and
computer memory to perform the most critical operations.

Incmpyxkuia (Instruction) - in computer programming, an instruction is a syntactic unit of an
imperative programming language that indicates a certain action to be performed. A program written
in this language is a sequence of instructions. An instruction can have internal components (for
example, expressions).

Ymoenuu nepexio (Conditional transition) — is a construction of the programming language
that allows you to perform various actions depending on the boolean value of the condition specified
by the programmer. Most often, a conditional transition has two stages: in the first, some values that
determine the transition condition are compared, and in the second, the transition itself is performed.

be3ymosnuit nepexio (Unconditional transition) - transition to a given point of the program
without checking the fulfillment of any conditions. In many programming languages, this transition
corresponds to a special goto instruction.
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bazamosapianmuuit eubip (Switch statement) - also known as the selection instruction and
the switch operator is a special type of programming language instruction that provides
multidirectional (multiple) branching in the program. The name of the instruction may vary in different
languages. This selection mechanism exists in most imperative programming languages.

Huxn (Cycle) - is a type of control structure in high-level programming languages , designed to
organize repeated execution of a set of instructions (commands). A loop can also be any repeatedly
executed sequence of commands, organized in any way (for example, using a conditional transition ).

Imepauia (Iteration) - is a multi-meaning term that, depending on the context, can mean:
repeated use of a mathematical operation (with changed data) when solving computational problems,
which makes it possible to gradually approach the correct result or the result of multiple repetition of
some mathematical operation.

Imepauinunui yuxn (Iterative cycle) - a loop operator for which the number of iterations of the
loop body is unknown in advance. In iterative cycles, at each step of the calculations, the condition for
achieving the desired result is successively approximated and checked. Exit from the iteration cycle is
carried out in case of fulfillment of the given condition.

Huxn 3 nepedymosoro (A loop with a precondition) - is a loop that is executed until some
condition specified before its start is true. This condition is checked before the execution of the loop
body begins, so the body may not be executed once (if the condition is initially false). In most
procedural languages, programming is carried out using the instruction while, hence its second name is
the while loop.

Huxn 3 nicnsymosoro (A loop with a postcondition) - is a loop in which the condition is
checked after the loop body is executed. It follows that the loop body is always executed at least once.

Huxn 3 riuunsuuxom (A cycle with a counter) - is a loop in which some variable changes its
value from a given initial value to a final value in some increments, and for each value of that variable
the body of the loop is executed once. In most procedural languages, programming is implemented
with a statement forthat specifies a counter (called a "loop variable"), the required number of passes
(or the limit value of the counter), and possibly the step by which the counter changes.

Brnaoeni yuxnu (Nested loops) - It is possible to create a loop inside the body of the second
loop. Such a loop is called a nested loop . A nested loop relative to the loop in whose body it is nested
will be called an inner loop , and conversely, a loop in the body of which there is a nested loop will be
called outer relative to the nested loop. Inside a nested loop can be the next nested loop, forming the
next level of nesting and so on. The number of nesting levels, as a rule, is not limited.

Macue (Array) - is an ordered set of a fixed number of elements of the same type, stored in
sequentially located RAM cells, having a sequence number and a common name provided by the user.

Xapaxmepucmuxu macugy (Characteristics of the array) - dimensionality — the number of
element indices (one-dimensional, two-dimensional, ..., multidimensional); size is the total number of
elements in the array; arrays can be numeric, character and other types; each language has its own
rules for describing arrays.

Pexypcin (Recursion) - in computer science, recursion is a method of solving a computational
problem in which the solution relies on the solutions of smaller cases of the same problem. Recursion
solves such recursive problems using functions or procedures that call themselves. This approach can
be applied to many problems, and recursion is one of the central ideas of computer science.
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Anzopumm copmysannsa (A sorting algorithm) - is an algorithm that solves the sorting
problem , that is, arranges a linear list (‘array ) of elements. For the sorting algorithm (as for any other
modern algorithm), the main characteristics are: the time required to arrange an n-element array, the
need for additional memory for sorting, stability — stable sorting does not change the relative
arrangement of elements with the same keys.

Anzopumm nowyky (A search algorithm) - is an algorithm that solves a search problem , that
is, finds information that is stored in a certain data structure . Data structures can be implemented
using linked lists , arrays , search trees , hash tables , or other information storage methods. The direct
search algorithm depends on the data structure for which it is implemented. Very often, the search
algorithm includes special commands that specify the data structure.

Abocmpaxkmuui mun oanux (Abstract data type (ADT)) - is a mathematical model for data
types, defined by its behavior (semantics) from the point of view of a user of the data, specifically in
terms of possible values, possible operations on data of this type, and the behavior of these operations.
This mathematical model contrasts with data structures, which are concrete representations of data,
and are the point of view of an implementer, not a user. ADTSs are a theoretical concept, used in formal
semantics and program verification and, less strictly, in the design and analysis of algorithms, data
structures, and software systems. Most mainstream computer languages do not directly support
formally specifying ADTSs.

Imepamop (Iterator) - is an object that progressively provides access to each item of a
collection, in order. A collection may provide multiple iterators via its interface that provide items in
different orders, such as forwards and backwards. An iterator is often implemented in terms of the
structure underlying a collection implementation and is often tightly coupled to the collection to enable
the operational semantics of the iterator.

Paooxk (String) - traditionally a sequence of characters, either as a literal constant or as some
kind of variable. The latter may allow its elements to be mutated and the length changed, or it may be
fixed (after creation). A string is generally considered as a data type and is often implemented as an
array data structure of bytes (or words) that stores a sequence of elements, typically characters, using
some character encoding. String may also denote more general arrays or other sequence (or list) data
types and structures. When a string appears literally in source code, it is known as a string literal or an
anonymous string. In formal languages, which are used in mathematical logic and theoretical computer
science, a string is a finite sequence of symbols that are chosen from a set called an alphabet.

Konnexuia (Collection, Abstract data type) - a grouping of some arbitrary number of data
elements (possibly zero) that have some common meaning for the problem being solved, and that need
to be worked with together in some controlled way. Typically, the data elements will be of the same
type or, in languages that support inheritance, will be descended from a common ancestor type. A
collection is a concept applicable to abstract data types , and does not imply a specific implementation
as a concrete data structure, although there is usually a choice.

Acouiamusnun macue (Associative Array), map, symbol table, or dictionary is an abstract data
type that stores a collection of (key, value) pairs, such that each possible key appears at most once in
the collection. In mathematical terms, an associative array is a function with finite domain. It supports
'lookup’, 'remove’, and 'insert' operations.

Cnucox (List, Abstract data type) - a collection of items that are finite in number and in a
particular order. An instance of a list is a computer representation of the mathematical concept of a
tuple or finite sequence. A list may contain the same value more than once, and each occurrence is

25



considered a distinct item. A singly-linked list structure, implementing a list with three integer
elements. The term list is also used for several concrete data structures that can be used to implement
abstract lists, especially linked lists and arrays. In class-based programming, lists are usually provided
as instances of subclasses of a generic "list" class, and traversed via separate iterators.

Kopmeac (Tuple) - a finite sequence of objects. Sometimes, the finite sequence is also called
an ordered list. This means that the order of the objects matter. In a tuple, the objects are either
enclosed within parentheses or within angle Each of the objects in the list has a certain type. A tuple
consisting of n entries is called an n-tuple. Tuples are used to describe mathematical objects that are
made of certain, well-defined components. They are also used very frequently with databases.

Mmuoxcuna (Set, Abstract data type) - an abstract data type that can store unique values,
without any particular order. It is a computer implementation of the mathematical concept of a finite
set. Unlike most other collection types, rather than retrieving a specific element from a set, one
typically tests a value for membership in a set. Some set data structures are designed for static or
frozen sets that do not change after they are constructed. Static sets allow only query operations on
their elements - such as checking whether a given value is in the set, or enumerating the values in some
arbitrary order. Other variants, called dynamic or mutable sets, allow also the insertion and deletion of
elements from the set. A multiset is a special kind of set in which an element can appear multiple times
in the set.

Cnosnux (Dictionary, associative array, map, symbol table) - an abstract data type that stores
a collection of (key, value) pairs, such that each possible key appears at most once in the collection. In
mathematical terms, an associative array is a function with finite domain. It supports 'lookup’, 'remove’,
and 'insert’ operations. The dictionary problem is the classic problem of designing efficient data
structures that implement associative arrays. The two major solutions to the dictionary problem are
hash tables and search trees. It is sometimes also possible to solve the problem using directly
addressed arrays, binary search trees, or other more specialized structures. Many programming
languages include associative arrays as primitive data types, while many other languages provide
software libraries that support associative arrays. Content-addressable memory is a form of direct
hardware-level support for associative arrays.

Jexopamop (Decorator) - is any callable Python object that is used to modify a function,
method or class definition. A decorator is passed the original object being defined and returns a
modified object, which is then bound to the name in the definition. Python decorators were inspired in
part by Java annotations, and have a similar syntax; the decorator syntax is pure syntactic sugar, using
@ as the keyword.
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