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Ha3Ba nucnumiinm

IIporpamyBanHus

Apeca BUKJIAJaHHA
JUCHUILIIHA

JIbBIBCHKMII HAlllOHAJILHUIN YHIBEpCUTET iMeH1 IBana ®PpaHka,
ByJ. YHiBepcuteTchbka 1, M. JIbBiB, Ykpaina, 79000

DakyabTeT Ta
Kadeapa, 3a AK0K0

®daxynbTeT NPUKIAJHOI MAaTEMAaTUKU Ta 1IHPOPMATHKH, Kadeipa IporpaMmyBaHHs

3aKpinjieHa
JUCIUILIIHA
I'any3b 3Hanb, mup [any3s 3Hanb A Oceima/lledazozika
Ta Ha3Ba [IpeameTHa cnenianbHicTh A4.09 Cepeons océima (Inghopmamuxa)
cneniajJbHOCTI
Bukiagaui Spomiko Cepriit AnamoBud, K. ¢.-M. H., JOLIEHT, 3aBiIyBad Kadeapu
AMCHHUILTIHU nporpamyBanus; Kinakosud Jlecss MupoHiBHa, K. ¢.-M. H., IOI[CHT, JOLEHT
Kadeapu nporpamyBaHHs
KonraktHa Enextponna momra: serhiy.yaroshko@Inu.edu.ua, lesya.klakovych@lnu.edu.ua
iHdopmanis BeO-cTOpiHKM: https://ami.lnu.edu.ua/employee/yaroshko
BHKJIaJaviB https://ami.lnu.edu.ua/employee/klakovych

KoncyabTamii 3
NUTAHb HABYAHHS N0

Koncynbranii npoBoJsSTh pa3 Ha THXKACHB 3TAHO 3 ONPUIIOJHEHUM PO3KIIaAoM
KOHCYJIbTAIlli BHKIaAada. MOXXJIUBI OH-JIAH KOHCYJbTallli 4epe3 Zoom YH

JUCIUILIIHI Microsoft Teams. /{75t moromkeHHs yacy OH-JIaiiH KOHCYJIBTAIIIM CITiJ] MHCAaTH Ha
BiI0yBaKOTHCS €JIEKTPOHHY MOIITY BUKJIaJaya.
Cropinka Kypcy https://ami.lnu.edu.ua/course/prohramuvannya-csit-ei
Indopmanis npo Kypc “TIporpamyBanHs” € HOPMATHBHO JUCHHUILTIHOK JUISI OCBITHBO-TIPOGECIHHOT
AUCHHUILTIHY nporpamu «Cepenns ocBita (Indopmaruka)» nepuioro (6akaiaBpcbKoro) piBHs

BULIOI oOCBITM 3 mpeaMmetHoi creuianbHocTi A4.09 Cepenns ocBiTa

(Inpopmaturka), sKy BHKIAJAIOTh y MEPHIOMY 1 JIPyroMy cemecTpax B 00cs3i 8
KpeAuTiB (3a €BpOIelchKoI0 KpeauTHO-TpaHchepHoto cuctemoro ECTS)

KopoTtka anoraunis
JUCHUILIIHA

®Dokyc yBaru Kypcy ClpsIMOBaHO Ha Te, 1100 HaBUUTH BUOPAITHHOTO BUITYCKHUKANACATH
JIOCUTH CKJIaJHi e()eKTHBHI KOMIT IOTepHi nporpamu. OAHUM 3 IpeJMETiB BUBUCHHS 1,
BOJHOYAC, TOJOBHMM 3ac000M HaBuaHHS € MoBa mporpamyBaHHs C++. Ileprmit
CeMeCTp HaBYaHHs 3aKiajae 0a3y: Ja€ OCHOBU aJITOPUTMi3allii Ta BCTYN 10 00 €KTHO-
OpIEHTOBAHOTO TPOTpaMyBaHHs. Y IPYrOMYy CEMeCTpi BHBYAIOTH TOHKOII

OOII ta y3araigpHeHe IporpaMmyBaHHSI.

MeTta Ta miJi
JUCHUILIIHA

Meroro HopMaTUBHOT AucIHILTIHY «[IporpaMyBaHHs» € HABUNUTH CTYICHTA:

e CKJIAJAaTH alrOpPUTMH, OILIHIOBATH IXHIO OOYHCIIOBaJIbHY €(EKTHUBHICTb,
MePEBIPSTH MPaBUIBHICTD 33 JOIIOMOT'0I0 CYKYITHOCTI TECTIB;

e BUOMpATH BiMOBIAHI 32CO0M MOBH MTPOTPaMyBaHHS 1 3aCTOCOBYBATH iX HAJIC)KHUM
YHHOM JUIS 3aITUCY CBOIX QJITOPUTMIB PO3B’SI3yBaHHS MPHUKIAHUX 33124,

®  3aCTOCOBYBATH MPOLEIYPHY METOAO0JIOTII0 HOOYI0BH KOMIT FOTEPHHX MPOTpaM;

®  3aCTOCOBYBaTH 00’ €KTHO-OPIEHTOBAHWM MiJXiJ O NMPOEKTYBAaHHS 1 HAIHUCAHHS
mporpaM, pPO3YyMITH TPUHIMIKN IHKANCYJIAIii, HACHiJyBaHHA CTPYKTypH i
MOBEOiHKK 00’ €KTiB, CyTh 1 cHnocoOM peatizamii monaiMop¢i3My MOBEIIHKH Ta
CTPYKTYp JaHHUX;

® 3aCTOCOBYBaTH NPHHLMIIN Y3aralbHEHOTO IPOrpaMyBaHHsS il MOOYIOBH Ta
BHUKOPUCTaHHS MA0IOHIB QyHKIIN Ta KIaciB, ISl METaIPOTpaMyBaHHS;

® BUKOPDHCTOBYBATH y3arajlbHEHI ajNrOpUTMH Ta KOHTEWHEPH CTaHAapTHOL
6i6miorekn STL nis HamucaHHS BIaCHUX MPOrpaM, JOMOBHIOBATH MOKIIHBOCTI
010:1i0TeKH BITaCHUMH I1aOJIOHAMH.

JlitepaTypa s
BUBYEHHSA
JTUCIHHILIIHA

Ocnosna nimepamypa
1. Spomko C. A. Metoau po3podku anropurmis. [Iporpamysanns moBoro C++: HaBY.
nocionuk / C.A. Spomiko, O.C. Spomko — JIseis: JIHY imeni IBana ®panka, 2022.
— 248 c. — https://Inuittutor.github.io/
2. Bby6muk B.B. O0’extHO-0OpienTOBaHE MporpamyBanus: [[linpy4unnk]/ B.B. Byonuk.
— K.: IT-xuura, 2015. — 624 c.
3. Stephen Prata C++ Primer Plus 6th Edition (Developer's Library) In 2 Volumes —
Adisson-Wesley Professional, 2011. — 1440 p.
4. Hymzsauit M. Ilporpamysanns moBoro C++. Yactuna 1: Ilapagurma mpo-
[EyPHOTO MpoTrpaMyBaHHs: HaBYabHUW NociOHuK / .M. Jlyn3sauii. — JIbBiB:

JIHY imeni IBana @panka, 2013. — 468 c.
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5. Microsoft Leam: C++ language documentation. — Enexrponnuii pecypc. Pexum

noctyny: https://learn.microsoft.com/en-us/cpp/cpp/?view=msvc-170
Hooamxkosa nimepamypa

6. Bruce Eckel Thinking in C++, Vol. 1: Introduction to Standard C++, 2nd Edition —
Prentice Hall, 2000. — 814 p.

7. Bruce Eckel Thinking in C++, Vol. 2: Practical Programming, 2nd Edition —
Prentice Hall, 2003. — 832 p.

8. Scott Meyers Effective Modern C++ — O’Reilly Media, 2015. — 316 p.

9. Nicolai M. Josuttis The C++ Standard Library. A tutorial and Reference. Second
Eddition — Addison-Wesley, 2012. — 1162 p.

O6csr kypey 8 kpemutiB €EKTC — 240 romun. 3 mux 32 + 32 romuu sekmiii, 32 + 32 romuHu
nabopaTopHUX 3aHATh Ta 56 + 56 roauH camoctiiiHoi poboTtu (1-if + 2-if cemecTp
BIJITIOBITHO)
OuikyBaHi ITicns 3aBepIeHHS I[LOTO KypCy CTYAEHT Oyie:
pe3yJabTaTu sHamu
HABYAHHS ®  CHHTaKCHC MOBH nporpaMmyBaHHs C++, CKJ1ajl i IpaBuiia BUKOPUCTAHHS 010110TeKH
STL;
e 3ac0o0M Ta MOXJTUBOCTI CEpEIOBHUINA MTPOTPaMyBaHHsI, 30KpEMa, I110JI0 TECTYBaHHSI
Ta HaJlaro/pPKEHHS [poTpam;
®  3acaJu MOJYJIbHOTO, 00’ €KTHO-OPi€EHTOBAHOTO Ta y3arallbHEHOTO MPOTrPaMyBaHHS;
e [MpU3HAYCHHS Ta BIAIITYBaHHS 0230BHX CTPYKTYp JaHUX 1 aITOPUTMIB JIJIsl IXHBOTO
OTIPAITFOBAHHSI.
emimu
®  [HCATH Ta HATAroKyBaTH e()eKTUBHI KOMII FOTEPHI porpamMu MoBoto C++;
® [POCKTYBaTH, OTOJIONIYBAaTH Ta BHKOPUCTOBYBATH i€papxil KiaciB, malloHU
KJIaciB;
® BUKOPHCTOBYBATH Ta JOMOBHIOBATH 3aco0u 0i0mmiorexku STL;
peastizoByBaTH 0a30Bi MaTepPHU MPOCKTYBAHHS POTPAMHOTO 3a0€3ICUCHHS;
e BHUKOPHCTOBYBATH XMapHi CXOBHIIA PEMO3UTOPIIB MPOTPAMHOT0 KOy JAJIs 30epi-
TaHHS T4 IONIUPEHHS BIIACHHUX MTPOTPaM, JUTsl pOOOTH B KOMaH/Ii.
KomnerentHocTi

3acanvni (3K):

3K1. 3aarHicTh 10 aOCTPaKTHOTO MUCIIEHHS, aHAJI3y Ta CUHTE3Y, JI0 3aCTOCYBaHHS
3HaHb y PAKTHIHUX CUTYaIlisIX.

3K?2. 3uaHHs i po3yMiHHS IPEIMETHOT 00J1acTi Ta podeciiHOT AisUTBHOCTI.

3K4. 3narnHicTs opieHTyBaTHCS B iHQOpMALIHHOMY IIPOCTOpI, 311HCHIOBATH TOIIYK,
aHasi3 Ta 00poOKy iH(opmMarlii 3 pi3HUX JHKepen, ePEeKTUBHO BUKOPUCTOBYBATH
nu¢poBi pecypcH Ta TEXHOJIOTII B OCBITHROMY HPOLIECI.

3K6. 3aarHicTh 10 Mi>KOCOOHMCTICHOT B3a€MO/IiT Ta poOOTH Y KOMaH/Ii y cdepi
npodeciiHOl AiISTTBHOCTI, CIIJIKYBaHHS 3 IPE/ICTABHUKAMH 1HINTNX MPO(ECiHHUX TPy
Pi3HOTO PiBHSIL.

®K4. 3natHicTh (hOpMyBaTH i pO3BUBATH B YUHIB KIFOYOBI Ta MPEAMETHI
KOMITETEHTHOCTI 3aC00aMH HaBYaIBHOTO MTPEMETY Ta IHTETPOBAHOTO HABYAHHS,
(hopMyBaTH B HUX I[IHHICHE CTaBJICHHS, PO3BUBATH KPUTHIHE MHUCIICHHSI.

ITIK2 Bonoxinas MeToamu iHQOpMAaIiifHOr0 MOJICTIOBAHHST;, 31aTHICTh
pearnizoByBaTH iH(pOpMAITiiiHY MOJIENb 3ac00aMu IHPOPMAIIHHOKOMYHIKAI[IIHHAX
TEXHOJIOT1{; TIPOBOMTH KOMIT FOTEPHHI €KCIIEPIMEHT, IHTePIIPETYBaTH,
aHaJli3yBaTH Ta y3arajbHIOBATH HOr0 PE3yJIbTaTH.

[1K3. 3naTHICTh 10 BUKOPUCTAHHS CYYacCHUX METOJIIB pO3pOOKH Ta JOCITIKEHHS
aJIrOPUTMIB PO3B'sI3yBaHHs 3aj7a4 Y MOJICJTFOBaHHI 00'€KTIB 1 POIIECIB Ta peari3ariii
IIUX AITOPUTMIB Cy9aCHUMH MOBAaMH IPOTPaMyBaHHSI.

[1K4. 3naTHiCTh BUKOPUCTOBYBATH MPOTPaMHi 3aCO0M 3araibHOTO Ta CHENiaIbHOTO
TIpU3HAYEHHS IS PO3B’I3aHHS MPUKITATHUX 33724 3 1H(HOPMATHKH

[1K6. 3naTHicTh pO3B’sA3yBaTH 3a/1a4i HIKUTLHOTO Kypcy iH(QOPMATHKHU Pi3HOTO PiBHS
CKJIaJTHOCTI, aHaJi3yBaTH Ta OI[IHIOBATH e(DEKTUBHICTH PO3B'SI3KYy Ta (OPMYyBATH
BiJIMTOBiTHI BMiHHS B YYHIB..




IIporpamui
pe3yJbTaTH
HABYAHHA

[IPH7. JlemoHCTpye 3HaHHS OCHOB (YHAaMEHTAIBHUX 1 MPHUKIAAHUX HayK
iHQOopMaTUKK Ta MpPOTPaMyBaHHS, OMNEpPye OA30BUMU KATETOPISMH Ta TOHSTTSIMU
MpeIMETHOI 001aCTi CIemianbHOCTI.

[MTPH13. BusHavae cTpyKTypy NpeaMeTHOI ramy3i iHpopMaTrhky, ii Mmiciie B cUCTEMI
HAYK, TOSICHIOE TEPCIIEKTUBH PO3BUTKY 1HPOPMATHKH Ta iHOPMAIIHHUX TEXHOJIOTIH,
iXHe cycIiibHe 3HAYCHHS.

[MTPH14. 3Hae Ta po3yMie (i3uuHi, JIOTIYHI Ta MaTeMaTHIHI OCHOBH iH(opMamiiHux
TEXHOJIOTIH; TIOSICHIOE Ta 3aCTOCOBYE CIIOCOOM JABIMKOBOT'O KOJYBaHHS TEKCTOBOI,
YUCIOBOT, TpadiuHOi, 3ByKOBOT Ta BijicOiH(pOpMAITii.

[TPH17. Bu3navae Ta 3aCTOCOBY€ METOIU PO3POOJIEHHS Ta JOCIIIKEHHS alTOPUTMIB
pO3B’si3yBaHHs 3a7a4 3 IHQOPMATHKH, OTHCYE 1 3aCTOCOBYE METOJH OI[iHIOBAHHS
e()eKTHUBHOCTI aJITOPUTMIB.

[TPH21. Ymie peamizyBaTh alrOPUTMH PO3B’s3aHHS 3a/la4 MOBaMHU MPOTPaMyBaHHS,
BUOMpAaTH i 3acTOCOBYBaTH iH(POpMaLifHO-KOMYHIKaliliHi TEXHOJIOT1i; po3B'sI3ye€ 3a1aui
HIKITBHOTO KypCy iHQOPMAaTHKU Pi3HOTO PiBHSI CKIATHOCTI.

Kurouosi ci1ioBa

Anroputm, nporpama MoBoto C++, TUII JaHUX, IHCTPYKIiS Ty KEHHS, IHCTPYK-
11 TOBTOPEHHSI, MAaCUB, BKa31BHUK, (PYHKIIIs, Ki1ac, 00’ €KT, HACIilyBaHHS,
1oJ1IMOp(di3M, BIpTyaJIbHUH METOJ, Ia0JIOH Kilacy, KOHTEHHED, (QyHKTOP.

dDopMmart Kypcy OuHwuit
. Dopma TpuBaiicTs, Tepmin
Twoxn. Tema, naH, KOPOTKi TE3U
3aHATTS Toxt BUKOHAHHS
Temu 1.1 o Take "komm'torep"? Komysanus indopmauii. Mosu | Jlekuis 2
nporpamyBaHHs. CTpykrypa mporpamu Moo C++,
include, main(). CrangapTHi 3aroJoBKOBI (aiiin,
HOPSIIOK TPAHCIIALLII.
CucTeMH YMCICHHS: MO3ULINHI, Heno3uuiiHi. OcHoBa JlaGopaTopna | 2 Hactynne
CHCTeMM 4HCIeHHs. JI[BilikoBa cucTema: anroputMu | poborta nabopaTtopHe
nepese/ieHHs, apupMernka. KoxyBaHHs Bil'eMHUX YHCEIL. 3aHATTS
IlepeBenenns uucen Mmix cucremamu uucienss (10) <> | Camocriiina 4
2) & (8) > (16). pobora
1.2 Cucrtema tumis. Jloriynuii Tum: 300paxkeHHs, oneparopy, | Jlekiis 2

Bupasu. Jlitepuuii Tun. 3o0paxenHs mitep. Llimi Tumnu:
Ha3BM, TPAHUYHI 3HA4YEHHS, 300pa)KEHHS, OIEPAaTOPH.
Oneparopu npucBoeHHs. JlilicHi Tunu. [lepeTBopeHHs
TuniB. MateMatnuni QyHkuii. 3agaya npo TPUKYTHHK.
BukopucraHss cin, cout.

BiciMkoBa, micTHaguUATKOBa  cUcTeMHM  uHcieHHs: | KoHTponbHa 2

TnepeBeieHHs, apH()METHKA, 3B'A130K 3 ABIHKOBOIO. poboTa

KonTponbeHa pobora "CucremMu yucieHHs".

I1iiroToBKa 10 KOHTPOIBHOT POOOTH. Cam. pobora | 2
1.3 TlocninoBHi Ta ramyxeHi anropurmu. [Herpykuii if, ifelse, | Jlekmis 2

switch, break. 3agaua max(a,b,c). 3amaua "Mu 3Haiinum k
rpubis". Omneparop ?:. IloBTOpIOBaHI AJrOPUTMHU.
Inctpykuil mukiy for, while, do while. Oronomenns B
IHCTpYKIisAX. 3ajada Npo KiIbKICTh IU(p dYHCTa.
BBesenHss  mociioBHOCTEH  uMcen  (CTaH  MOTOKY
BBeJeHH:). [HCTpyKii break, continue, goto.

TIporpamua peainizanis MpocTUX MOCHiZOBHUX anroput- | JlaGoparopua | 2 Hacrynne
MiB: OOYMCIICHHS 32 MaTeMaTHYHUMM (GopMmynamu, Haii- | pobora nabopaTopHe
npocTimi 3aga4i ninouncinosoi apudmeruxu. IIpaBuna 3aHATTA

300paXkeHHs IMMX 1 AificHMX umcen. 3ammc apudme-
TUYHUX 1 JIOTIYHUX BUpa3iB, BUKOPUCTAHHS CTAHIAPTHHX
¢yskuii. OpopMIICHHS BBEJCHHS, BUBS/ICHHS JAHUX.

BukopucranHs onepatopiB BBeeHHs, BuBeAeHHs, apud- | Camocriiina 4
MeTHYHUX. BuBuenHs QyHKIii 6i6miotexn <cmath>. poGota
1.4 Mopudikarop const, TUI nepenik. 3aranpHa cTpykTypa | Jlekuis 2

oronomeHss, typedef. CTpykrypoBaHi THUNH JaHHX:
MacHBH, PsIKH. BBeneHHs-BuBe#eHHs psiakiB. DyHKmil
Iuisi poOoTH 3 psnkamu (cstring). BukopucraHHs MacuBiB
IuIst 30epiranHs/mo0y10BH MOCI0BHOCTI 3HAYCHD.

IIporpaMua peasi3allis ray’)kKeHUX aaroputmiB. Buxo- | JlabopaTtopra | 2 Hacrtynne
PHCTAHHS YMOBHHMX IHCTPYKIiH: IOBHOi, BKOPOYEHOT, poboTa nabopaTopHe
BKJIaJIeHO1. BukopucranHs iHCTpyKIii BUOOpY BapiaHTy. 3aHATTS
BuxopucTaHHs iHCTPYKIIH ragyxeHHs Qs Bigmykanas | CamocriiiHa 2

HaiOIIBIIOro cepel| 3a1aHuX 2-4 YKcen. pobota




1.5 BxasiBHukH, apudMeTHKa BKa3iBHHKIB, 3acTocyBaHHs 10 | Jlekis
MacuBiB. J[MHaMiuHi 3MiHHI: CTBOPEHHS, BUKOPUCTAHHS,
3HUIICHHA. BBenenHsa-BuBeneHHs MacuBiB. PoGora 3
JIBOXBUMIpHUMHU MacuBamu. [100ynoBa JiHIITHOTO cHCKY
3a JIOIIOMOTr'0l0 BKa3iBHHUKIB.
TIporpamua peanizaiis moBTOproBaHUX anroputMis. IIpo- | JlaGopaTtopHa Hacrtynne
cTi uMKIM. B3aeM03aMiHHICTD Pi3HUX IHCTPYKLIH LUKy, | poboTa JabopaTopHe
OmnpairoBaHHs MOCTII0BHOCTEH 3HaUYeHb 0e3 30epiraHHs 3aHATTS
y IaM'sTi Ta 3 BAKOPUCTAHHSIM CTATHYHHX MACHUBIB.
TlopiBHsHHS iHCTpPYKUIH for Ta while. OnpaitoBanus mo- | CamocTiiiHa
CJIiIOBHOCTI 3Ha4Y€Hb 3i 30epiraHusM i 6e3. pobota
1.6 Mopnynbre nporpamysauss. @ynkuii B C++: mpororun, | Jlekuis
BH3HAUYCHHS, BUKIHK. [lapaMeTpu-3HaueHHS, TapaMeTpH-
BKa3iBHHMKH, BxaziBHukH i cnenucdikatop const. Tun
HOCHJIAHHSI, BUKOPHCTAHHS B TapaMeTpax (QyHKIii.
Toennanus nukna 3 raxyxeHHIM. Bxnageni nukmu (y Koutponsaa
MaTPUYHHX 3a/ayax). pobGota
KonrponpsHa po6ora "OcHoBH anroputmizamii”
[1ixroToBKa 10 KOHTPOIBLHOT POOOTH. Camocriiina
pobota
1.7 OyHkuil i MacuBu. BropsakyBaHHS eJIeMEHTIB MacuBy. | Jlekiis
BkasiBHUK Ha (QyHKLiO, MacuBd (YHKIIH, (QyHKLIl
BHUIIMX NOPs/IKiB. Bukopucranus nsamobna-supasis.
CTBOpEHHs, BHUKOPUCTAaHHS, 3HHIIEHHS JuHamiyHux | JlaGopaTopHa Hactynne
OJIHO- Ta JBOXBHMIPHUX MacHBIB (y TOMy YHCIIi MacHBiB | pobora naboparopHe
nitep). OrosnomeHHs QyHKIIH a1 oOuMCIeHb BUPA3iB, 3aHATTA
U1 pOOOTH 3 MACHBAMH.
Peamizanis Ta BUIPOOyBaHHS OCHOBHUX aJTOPHTMIB CamocriiiHa
COPTYBaHHSI. pobora
1.8 CrpykrypoBani Tumu ngaHux C++: cTpykrypu, OitoBi | Jlekuis
nons, oO'ennanHsA.  KoHCTpykTopH, — JAECTpyKTOpH
CTPYKTYp, cesieKTop iMeHi. [lepeBaHTaXXeHHS OnepaTopiB:
apu(METHYHHX, BBEJCHHS-BUBeNeHHs. DyHKUii ULt
OIIPAIIOBAHHS CTPYKTYP.
Oronomenns i BukopucTaHHs (yHKUiif, mo 3miHIOOTs | JlabopaTopHa Hactynne
CBOI apryMEHTH: NapaMeTpHU-BKa3iBHHKH Ta IMapameru- | pobora nabopaTopHe
HOoCWIaHHsS. BHKOpHCTaHHs BKa3iBHHKA Ha (YHKIIIO: 3aHATTS
QITOPUTMH YHCIIOBOIO IHTEIpyBaHHs, HaOIMKEHE
PO3B'sI3yBaHHS PiBHSHb.
IMoGynoBa Ta BukopucTaHHs (GyHKIH onpantoBands ma- | Camocriiina
CHBIB (0JJHO- Ta OaraTOBUMIpHHX). pobota
1.9 TloHsaTTs 3B’13HO1 cTpyKTypH maHuX. Tum juist Mozemo- | Jlekmis
BaHH JIAHOK JIIHIHHOTO OIHO3B’A3HOT0 criucky. [1o0yn0-
Ba CIIMCKY 3 IOCJIIIOBHOCTI 3Ha4yeHb. Ilepebip enemeHTIB
CTUCKy. BeTaBissHHS 3HaUeHHS Y BIOPSIIKOBAHUH CIIHCOK.
BusyuenHst cniucky 3 auHamiqHOi mam’siti. CopTyBaHHS
CITHUCKOM. AJITOPHTM 3JIUTTS BIOPSAKOBAHUX IOCIIIOB-
HOCTeH.
OromnomenHs i BUKOPHCTaHHS THITY struct: KoHCTpykTopH, | JlaGopaTopHa Hactynne
OIepaTopH BBE/ICHHs-BUBEJCHHA. MoJenoBaHHsl 0JHO- | poboTa nabopaTopHe
Ta JBOX3B'SI3HOrO crucKy. DyHKIiS MOOYNOBH CIHCKY, 3aHATTS
BHBEJICHHS, IOIIYKY 3HAYEHHS TOILIO.
IMoGynoBa Ta BUKOpHCTaHHS (YHKIIH OIpallOBaHHS CamocriiiHa
crnuckKiB. TIOKpOKOBE BUKOHAHHSL. pobota
1.10 Crpykrypa nanux nepeBo. IlonsTrs pexypceiil. Pexypcusni | Jlekmist
PO3B’A3KM, peKypcuBHI (yHKIil. Anroputmu o0xoxry
nBilikoBoro aepesa. JlepeBa nomyky. CopTyBaHHsS
JepeBoM. 30aJIaHCOBaHI AepeBa, BCTABKA, BUITYYCHHSL.
MopenroBaHHs IBIHKOBOTO JepeBa, epeBa IOLIyKy. JlaGopaTopHa Hacrynne
PexypcuBHi Ta HEpEeKypCUBHI alropuTMu 00Xoy aepesa. | podora nabopaTopHe
3aHATTA
TloOynoBa Ta BuKOpucTaHHS (yHKLIH onpaioBanHs 0i- | CamoctiiiHa
HapHUX JepeB. Sk npamoe pexypceist? pobota
1.11 BBeneHHs/BUBEICHHST aHUX 1 BUKOpHCTaHHs (aiiniB y | Jlekuis
C++. Iotoku, Oydepu, ¢aitnun. Pobora 3 OaraTbma
¢aiinamu. TexcToBi Ta ABIHKOBI (hailiiu.
BropsinkyBanus MacuBy. BriopsinkyBanus cnucky. 3acro- | JlaGoparopHa Hacrynne
CyBaHHS pi3HHMX anroputmiB. IlepeBipka mpaBHIIBHOCTI | poboTa nabopaTopHe
BHKOHAHHSL. 3aHATTA
IToGymoBa Ta BUIPOOYBAaHHS AITOPUTMY 31UTTs BHopsia- | CamocriiiHa
KOBAHUX ITOCJIiJOBHOCTEH. pobota
1.12 AprymenTu ¢yHKmiit 3a 3amoBayBanHsM. CtatuuHi 3MiH- | Jlekis
Hi ¢yskuii. IloniMopdizm i mepeBaHTaXeHHS (QYHKLII.
Boynosani ¢yHkiii. OToJOMEHHS Ta BAKOPHCTAHHS
npocTopiB iMeH. Kiacu nam'siti.
3aBaHTaXCHHS KOJEKLii 3HayeHb 3 (ailnmy. 30epiranus | JlaboparopHa Hacrynne
JaHux Jo Qaitmy. OyHKII 3 mapaMerpaMu 3a 3aMOB4y- | poboTa nabopaTopHe
BAHHSM. 3aHATTA

[ToGynoBa Ta BUKOPUCTAHHS (YHKI[IH 3aBaHTAXKEHHS 3 T
30epiranHs 10 Qaiiry MacuBiB i CIIUCKIB.

Camocriiina
pobota




1.13 Kiac - tum, oronomenuii kopucryBaueM. Tepminonoris. | Jlekmis 2
IIpuxoBaHa i mocTynmHa 4acTHHH Kiacy. KoHcTpykTopH:
3a 3aMOBYYBaHH:M, 3 napamerpamu. Kitac "Iaker akuiii".
PozranrysanHs nporpaMHoro kony y daiinax.
OroJomeHHs IPOCTOPY iMEH, PO3TallyBaHHs B HbOMY KourpossHa | 2
TUNiB, QyHKUiH. BukopucTaHHs. pobota
Konrponbna podora "MoayibHe nporpamyBaHHs"
IlinroToBKka 10 KOHTPOIBHOI POOOTH. CamocrTiiiHa 3
pobora
1.14 OronomeHHs Kiacy 1 BU3HAUeHHs MeTOAiB Kiacy. | Jlekuis 2
Bukopucranns apyxHix QyHkuiid. IlepeBaHTakeHHS
omepatopiB: pi3Hi crmocobu. IlepeTBOpeHHs TUIIB:
KOHCTpPYKTOpPH, orieparopu. Kiac "Time"
Oronomenns Ta BUKopucTanHsa knacy. Koncrpykropu 3 | Jlabopatopra | 2 Hactynne
mapaMeTpaMH Ta 3a 3aMOBUyBaHHsAM. [lepeBaHTakeHHA | poboTa nabopaTopHe
omepaTopis. 3aHATTS
TpacyBaJibHi OB IOMJICHHS B KOHCTPYKTOpax i necTpyk- | Camocriiina 3
TOpi. 3’sicyBaHHS, KOJIH BOHH CIIPAllbOBYIOTb. poboTa
1.15 O6po0OKa MOMHJIOK 3a IOMOMOTrOK BUHATKIB: 3axuuiennii | Jlekis 2
67I0K, IepeXOIUIeHH s, 3aIlyCK, IIOBTOPHUIT 3aIyCK BHHSIT-
KkiB. Posropranns crexa. CTaHzapTHI KJIacH BUHATKIB
C++. Tunu BUHSTKIB, OroJIONIeHi KOPHCTYBaueM
OO'ekTH, IO BHKOPHUCTOBYIOTh psinku. Busnauenns | Jlabopartopra | 2 Hactynne
KOHCTPYKTOpa KOIIIIOBaHHS, IIEPEBU3HAUCHHS olepaTopa | pobora naboparopHe
HPHCBOEHHSL. 3aHATTA
TpacyBaJibHi OBIIOMJIEHHS B KOHCTPYKTOpax i aecTpyk- | CamocriitHa 3
TOpi. 3’sicyBaHHs, KOJIH BOHU CIIPAllbOBYIOTb. pobota
1.16 MonynbHe TecTyBaHHS. SIK JojaTH A0 piuieHHA npoekT | Jlekumis 2
MOJyJIbHOTO TecTyBaHHS. CTpyKTypa Kiacy TectiB. Me-
TOJU-TECTU. Pi3HOBHIM CTaTHYHUX METOJIB Ki1acy Assert.
KonrponbHa podora "O6'ekTHE nporpamyBaHHs" KonrponbHa | 2
pobora
ITinroToBka 10 KOHTPOIBLHOI POOOTH. CamocriiiHa 3
pobora
1% CucreMa KOHTPOJIKO Bepciil git: TexHouorii, cucrema ko- | Jlekiist OHJIAITH
MaHnJ, rinku. CreHapii BUKOPHCTaHHS: OJMH NPOrpaMicT
— BiJIaJICHE CXOBHUIIE; CIIBABTOPCTBO, J(Ba IPOTrPaMiCTH
— BiJ1aJicHe CXOBUILE, KOH(IIIKTH BEpCii, IUIaHyBaHHS.
2.1 e pa3 npo oronomeHHs kiacy. [TpuBatHi meroau. Knac | Jlekuis 2
"npsMoKyTHUK". HacnixyBaHHS THIIB, BUIUMICTD WICHIB
tuny. Bignomenns "is-a". Kiac "kBagpar". Koncrpykro-
pu migkiacie. Posmmpeni npasuia cymicHocTi. [Tomximop-
(i3M BKa3iBHUKIB, MOCWIaHb. [lepeBU3HAUYCHHSI METOIIB,
noniMopi3M MOBeniHKH. BipTyanbHi MeToqu Ta Mi3HE
3B'I3yBaHHS.
OroJiomeHHsT Kiacy, W0 MICTUTh 3ayiekHi mois Ta | Jlaboparopha | 2 Hactymne
NpUBAaTHI MeTOAW. BU3HaueHHs BCiX KOHCTPYKTOpIiB Ta | poboTa nabopaTopHe
JIeCTPyKTOpa. BUKOpUCTaHHS CTATHYHHX MOJIB i CTATHY- 3aHATTSA
HHUX MeTOJiB. MoyJIbHE TeCTyBaHHS HAIIUCAHOTO KOTY.
IIpoexTyBaHHs iepapxii KiaciB, mo MoAemoTh wiocki | CamocriiiHa 4
reoMeTpuuHi Qirypu. pobota
2.2 Jectpykropu minknaciB. Onepatopy yBeAeHHs-BHBeaeH- | Jlekiis 2
Hs Juis iepapxii kiaciB. Knacudikauis o0'extiB. lepapxis
KJIaCiB IUIOCKMX TeoMeTpuuHux ¢iryp. AOcTpakTHHIA
6a3oBuit kiac, abcrpaktHi Metoau. Kinacu "kBazgpat”,
"kpyr", "TPUKYTHUK".
OrosomeHHss npocToi iepapxii "Hagkmac-migknac" 3 | JlaGoparopha | 2 Hacrtynne
BipTyasbHUMH MeTonamu. [ToOynoBa Ta ompautoBaHHs | pobora nabopaTopHe
nosiMopdHoi Konekuii (MacuBy) 00'eKTiB. YBeIeHHS 3aHATTA
00'exTiB 3 KOHCOJII, 3 (haiiia, BUBSJACHHS Ha KOHCOJIb 1 JI0
(aiina. Hapcunanus mosiMoppHUX MOBITOMIICHD.
TIpoektyBaHHs iepapxii KiaciB, Mo MOJAEIOTh 00’emHi | CamocTiiiHa 4
reoMeTpuuHi Qirypu. pobGota
2.3 Iepapxis 00'eMHHX reomeTpuyHux ¢iryp. BigHomenns | Jlekuis 2
"has-a", kommo3uilist 06'ekTiB. BUKOpUCTaHHS BKIIaACHUX
KJI1aciB, MiKJIACH TSl PO3IIMPEHHS MOXIINBOCTEH
HaJKJIacy.
OroommenHs po3ranyeHoi iepapxii kmacis. Buxopuc- | JlabGopartoprHa | 2 Hacrynne
TaHHs abCTpakTHOro 6a30Boro Kinacy. BipryansHiMeTonn, | po6ora nabopaTopHe
BipTyasbHi IeCTPYKTOPH. 3aHATTS
IIpoekTyBaHHS Kiacy, L0 MOJENIOE KoJeKIio miockux | CamocriiiHa 4
TeOMETPUYHHX (iryp. pobota
2.4 Arperanis 00'ektiB. [IpoekTyBaHHS TMHAMIYHOTO MacuBy | Jlekmis 2
o6'emHux ¢iryp. Omneparopu iHIeKcyBaHHs. [IMTaHHS
BIACHOCTi arperoBaHux 00'ekTiB. ['MHGOKe KOMiIOBaHHS
KoHTeiHepa. bibmioreka RTTIL: nepeipka Tumy 00'ekTa,
ﬂpl/lBe}leHHﬂ THUITY.
ITobynoBa TumiB Ha ocHOBI Kkomnosuuii knaciB | JlaGoparopua | 2 Hacrynne
(cTaHJapTHUX 1 BIAaCHUX). BUKOpHCTaHHS BIACHUX pobGota nabopaTopHe
(BKJIaJICHUX ) KJIACiB BUHATKIB. 3aHATTA




ExcnepumeHTH 3 mporpaMHHMM 3’SCYBaHHSAM THITy eJe-

CamocriiiHa

MEHTIB ITOIIMOP(HOT KOJEKIIi. pobota
2.5 3akpuTe HACIiyBaHHS - M€ OJUH Croci0 MopentoBanHs | Jlekuis
"has-a". Cuntakcuc. [1opiBHSAHHS MOXKIMBOCTEH 3
KOMITO3HUILi€l0. 3aXUIleHe HACIIiIyBaHHSI.
IToGyznoBa THIIIB 32 JOIIOMOIO0 3aKPUTOrO Ta 3axuieHo- | JlaGoparopHa Hacrynne
ro HaciijyBaHHs. BuKopucTaHHs BiacHHX (BKJIAJICHHX) | pobora JabopaTopHe
KJIaCiB BUHSTKIB. 3aHATTA
OroJomeHHs Ta BAKOPUCTAHHsI BIACHOIO THILy BUHATKIB. | CamocTiiiHa
pobora
2.6 MHOXUHHE HacuigyBaHHA. Bunanku Oe3npobiaemHoro | Jlekmis
BUKODHCTaHHA. BHIAmok CHOIIBHOrO  HagHAIKIACY:
BipTyaJibHi 0a30Bi KJIaCH, KOHCTPYKTOPH, TaM'sITh 00'€KTa.
CTBOpeHHsT Ta BUKOPUCTaHHS KiaciB-KOHTeiHepiB. | JlaboparopHa Hacrtynne
Bukopucrauns 3aco6is RTTIL. pobora JnabopaTopHe
MopynbHe TECTYBaHHS HAIIMCAHOT'O KOJY. 3aHATTS
HanucanHs MOIyJIBHUX TECTIB JI0 KITbKOX KJacCiB. CamocriiiHa
pobota
2.7 VY3araneHeHHsT B IporpamyBaHHi (3MiHHa, yHKis, | Jlekmis
mabion). labnon (yHKII, napaMeTpu30BaHUN THIIOM
JaHHUX: OTOJIOLICHHS, BUKOPUCTAHHS, SIBHA CleLiasi3aris,
nepeBaHTaxeHHs1. 11labmon kiacy 3 mapamMeTpoM THIIOM
(cTeK): OroJIOLICHHs, BAKOPUCTAHHS, SIBHA CIeLiali3aris.
1ITa610H 3 TapaMeTpoOM HE THIIOM.
CTBOpeHHs KJaciB 3a  JONOMOrol  MHOXUHHOrOo | JlaboparopHa Hacrtynne
HacJIiyBaHHsl. MoIyIbHE TeCTyBaHHS HallCAHOTO KOy. | pobota naboparopHe
3aHATTS
TlopiBHSHHS BKJIIOYEHHS Ta 3aKpUTOro HaciigyBaHHs B | CamoctiiiHa
OTOJIONIEHHI KOMIIO3UTY. pobota
2.8 ANTOPUTM TOILIYKY 3Ha4YCHHS B MOCJIJZOBHOCTI: y3aranb- | Jlekuis
HCHHS TUIY [aHUX, CTPYKTYPH IOCHIZOBHOCTi, yMOBH
BimmykaHss. HaciigyBaHHs, BKIIOYCHHS, 4YaCTKOBA
crienianizanist. 11la6nony - mapamerpu ma6noHis. JpyxHi
KOHCTPYKIIT.
TloOynoBa Ta BUKOpUCTaHHS 1a0NOHIB QyHKLIH, Hanpuk- | JlaGopaTtopHa Hactynne
Jaj, JUIsl ONpALIOBaHHS YMCIIOBHX MacuBiB. [lepeBanTa- | pobota nabopaTtopHe
JKEHHs MIa0noHiB. SIBHa crienianizanist maOnoHIB st 3aHATTA
OKpEeMUX THIIIB JaHUX.
OroomeHHs Ta BAKOPUCTAHH 11a0J0HIB IpocTHX ¢yHk- | CamocriiiHa
Iiii, TapaMeTPU30BaHUX TUIIOM. poGota
2.9 CranpmaptHa 6i6mioreka mabnonis (STL). Ba3osi mousr- | Jlekuis
Ts: KOHTEHHep, irepatop, anroput™, Gpynkrop. Kinacudi-
Kallis iTeparopis, Mozeni ireparopis. Kinacugixaris
KOHTEHHEPIB, CIIUIbHI MOYKIIMBOCTI.
[ToGynoBa 1mabIoOHIB KJIaciB, Hanpukiazn, sl peanizanii | JlaGopaTopna Hactynne
IMHAMIYHUX MacuBiB. BUKOpHCTaHHs 31 cTAaHAAPTHUMH Ta | pobOTa nabopaTopHe
BIIACHUMH THIIAMH JaHUX. BHKOpHCTaHHS YKMCIOBHX 3aHATTS
napaMeTpiB H1abJIoHy.
OroJomeH s Ta BUKOPHCTAHHS Ia0JIOHIB IIPOCTUX KIla- Camocriiia
CiB, MapaMeTPU30BAHUX THIIOM. poGota
2.10 [locminoBHI KOHTEHHEpM: KOHIEIis, BramTyBaHHs, | Jlekuis
6a30Bi onepanii. [Ipukaaan BUKOpHCTaHHS KOHTEHHEPIB
vector, list, deque. ITopiBHSIHHS e)EeKTUBHOCTI MOCHI-
JOBHHUX KOHTeifHepiB. ItepaTopu BcTaBisHHS. IToToKOBi
iTepaTopu.
TToGynoBa mabnoHiB KiaciB, HampuKIaz, it peanizanii | JlaGoparopHa Hacrynne
3B'I3HUX cIHCKiB. CTBOPEHHS 1 BUKOPHCTAaHHS ImIabioHa | poboTa naboparopHe
CTEeKa, IapaMETPOM SKOro € IIa0JIOH IOCHiZOBHOTO 3aHATTA
KOHTeHHepa (IMHaMi9HOTO MAaCHBY 4H 3B'SI3HOTO CIIHCKY).
ExcnepumenTu 3 nocnimkeHHaM GpyHKuioHyBaHHs nociui- | CamocTiiiHa
JIOBHUX KOHTeiHepiB 6i0miorexn STL. pobota
2.11 Konteitnepni aganrepu stack, queue, priority queue. | Jlekmis
Ipukinaay BUKOPUCTAaHHS: OOYZOBA HOJILCHKOTO 3aIUCy,
MO/ICITIOBaHH 0araTol0TOKOBOrO 00CTyrOBYBaHHS Y4epri
kiientiB. loctyn o peanmizauii. HacnimyBaHHS Bij
CTaHJAPTHUX KOHTEITHepiB.
BuBuenHs ¢yHkuioHanpHOCTI vector<T>: nomucyBanus, | JlaGoparopHa Hactynne
BCTAaBIISHHS, BUWIyYCHHS, iHACKCYBaHH, epedip, komio- | poboTa nabopaTopHe
BaHHS; JIOCII/KCHHS TUITY. BUKOpHCTaHHS y BIaCHUX 3aHATTS
mporpamax.
ExcriepuMeHTH 3 gociipkeHHsM (yHKIioHyBaHHA KoH- | CamocriiiHa
TeliHepHUX ananTepis Oibmiorekn STL. pobota
2.12 BukopucTaHHs KJIaciB XapakTepUCTHK i noOynoBu | Jlekmis
mabioniB Kiacy, 110 HalamroByOTh QYHKIIOHAIBHICTD
mabiaoHa. 3MiHa XapaKkTepPUCTHK Kiacy string. Mera-
[POrpaMyBaHHSL.
Busuenns ¢yHkuionansuocti deque<T>, list<T>. Buxko- | JlaGoparopHa Hacrynne
pucTaHHs y BIacHuX mporpamax. IToGymoBa kiacis, mo | podoTa nabopaTopHe
BKJIIOYAIOTh MOCIIIOBHI KOHTeitHepu. [ToOynoBa kiacis, 3aHATTS

110 HACIAYIOTh OCIIIOBHI KOHTEHHEPH.




BuBueHHS 3a1PONOHOBAHUX CIIOCOOIB BUKOPUCTAHHS Camocriiina 3
KJIaciB XapaKTePUCTHK Y MIa0IOHAX KJIACIB. pobota
2.13 Krnacudikanis ¢ynkropis. O6'ext-pynkuis. Cranmapti | Jlekmis 2
¢dyHnkTopu Ta PpyHKIiOHANBHI ananTepH. CTBOPEHHS BIac-
HuX QyHkTopiB. Ornsn Gidmiorexu anropurMis. [Tpukna-
1M BAKOPHCTAHHS [T HaNUCaHHs "porpaM 6e3 LUKIIB".

Oronowenus 00'exT-dyHkuil. Buxopucranus cranmapr- | Jlabopatopra | 2 Hacrynne
HUX 1 BTacCHUX (DYHKTOPIB i CTAaHJAPTHUX AITOPUTMIB s | poboTa nabopaTopHe
OIIpaLIOBaHHsI IOCIIIOBHUX KOHTEIHepiB, dailiB. 3aHATTS
ExcniepumeHTH 3 BUKOpUCTaHHS alnroputmiB 6i6miorekn | CamocriiiHa 3
STL. pobota

2.14 AcoriatuBHi koHTelHepH. CriibHI MOKIUBOCTI, 0co0H- | Jlekmis 2

BOCTI peaunizarii. Pi3Hi criocoOu KoHCTpyroBaHHS set.
Oco0nMBOCTI BUKOPUCTAHHS map.

BuBuenns ¢QyHkuionansHocTi  stack<T>, queue<T>, | JlaGoparopna | 2 Hactynne
priority_queue<T>. BuxopuCTaHHs y BlacHHX mporpa- | pobora nabopaTopHe
Max. 3aCTOCyBaHHS Pi3HHX peasi3ailiid, TOCITiIKSHHS 3aHATTS
(byHKIIOHYBaHHS.
ExcriepuMeHTH 3 I0CIipkeHHAM (QyHKIlioHyBaHHs aconi- | CamocTiiiHa 4
aTMBHHX KOHTelHepiB 6ibmioTeku STL. pobota

2.15 [ToGynoBa BracHUX LIAOIOHIB KOHTeHHEPHHX KiaciB (Ha | Jlekmis 2

OCHOBI BEKTOPHOI Ta 3B'SI3HOI MaM'siTi), CTBOPEHHS
iTepaTopiB, HaTaTyBaHHs "criBIpani” 3i CTaHIaPTHUMH
anroputMamu. IToOymoBa KiaciB-aJanTepis.

BuBuenns ¢ynkuionansHocti set<T, Comparer, Alloca- | JlaGoparopna | 2 Hacrtynne
tor>, multiset<T>. BukopucTaHHs y BlIacHMX Iporpamax. | podora nabopaTopHe
Busuenns ¢ynkiionamsaocti map<TKey, TValue, 3aHATTA

Comparer>, multimap <TKey, TValue>. Bukopucrauus y
BIIACHHX IIpOrpaMax.

IToGynoBa BracHuX mabIoOHIB KOHTeHepHUX KinaciB (Ha | CamocriiiHa 3
OCHOBI BEKTOPHOI Ta 3B's13HOT mam'sTi). pobota
2.16 "Maiixe KoHreiiHepu'": valarray<Num>, auto _ptr<Poin- | Jlekuis 2

ter>, complex<Num>, pair<T1,T2>.
OO0'eKTHO-OpIEHTOBAaHE  IMPOEKTYBAaHHS KOMIT'IOTEPHOL
nporpamMu  (irpalIKU-CTPULIKM) —Ta  peajizaiis B
rpadiunomy cepenosuii Windows.

CTBOpEHHsT BJIACHOI'O PsJKOBOrO THIly Ha OCHOBiI | JlaGoparopna | 2
basic_string<Char, Traits,Allocator>, npukiaay BUKOpHC- | poboTa
TaHHs. OroJoIeHH s KJ1aciB XapaKTePUCTUK 1 HOJITUK ISt
BIIACHUX IIA0IOHHUX KiaciB. Bukopucrauus y

nporpamax.
Y nockoHaneHHs: KOMI'IOTepHOI nporpamu (irpamku-ctpi- | CamocTiiiHa 4
JSUIKK) B rpadivHomy cepenosuni Windows. poboTta
HincymkoBuii ICTIUT B KIHII KO)KHOTO CEMECTPY
KOHTPOJ1b, popMa
IIpepexBiznTn Jl1st BUBYEHHS KypCy CTYJCHTH MOTPeOyOTh 0a30BUX 3HAHB 3 TUCIUILIIH “AJITOPUTMH

Ta CTPYKTypu AaHuX’, “ ApXITeKTypa OOYMCIIIOBAIBHHUX CHUCTEM Ta KOMII'IOTEpHA
cxeMorexHika” Ta «[HpopmaTrka» 3a Kypc cepeanboi mkonu. OQHOUACHO 3 BUBYEHHSIM
IporpaMyBaHHS CTyICHTH IPOXOIATh HaBUAIbHY O0UNCITIOBATBHY IPAKTUKY,BIPOJOBK
SIKOT BUKOHYIOTB 3aBJIaHHA 3 MPOTPaMyBaHHs, MOTIUOIIOIOTE Ha0yTI B Kypci3HaHHS Ta
YIOCKOHAIIIOIOTh HAaBUKH.

HaBuajabHi MeTOoaH
Ta TeXHIKH, AKi
BUKOPHUCTOBYIOThH i/l
Yyac BUKJIaJaHHS

Jlexmii 3 MyNBTUMENIHHMMH TIpE3CHTAIiSIMH Ta 3 JEMOHCTPAIEI0 TMPUHOMIB
NPaKTHYHOTO BUKOPUCTAHHS CEPEOBHINA MPOTpaMyBaHHS; JIA0OPATOpPHI 3aHATTS Y
BUIJISA/IL IPOEKTYBAHHS AJITOPUTMIB 1 IIpOrpaM, BUKOHAHHS IPAKTUYHHUX 3aBIaHb, Y TOMY
yhcni y koMaHai 3 3-4 ocib; caMocTiiiHEe OmNpalfoBaHHS HABYAJIBHHUX MaTepiaiiB:
MiIPYIHHKIB, KOHCIEKTIB JIEKIil, TOTOBMX mporpam MoBoro C++, 10JaTKOBUX

Kypey HaBYaJbHUX TMOCIOHMKIB, po3MillleHMX y XMapHoMy cxoBumii (Moodle, Microsoft
Teams, Google Classroom). OGroBopeHHs! TEOPETUIHOTO Ta MPAKTHIHOTO MaTepially B
OHJIalH cepBicax, (OPMyIIIOBaHHS TBOPYMX 3aBJIaHb ISl CTY/ICHTIB, BUKOHAHHS SIKHX
TOTY€ JI0 BUBYCHHS HOBOTO TEOPETUYHOTO MaTepiay.
Heo0xinne Jnis mpoBeICHHSI JISKITii: KOMII F0Tep, IPOSKTOP, TOCTYII 10 MEPEKi IHTEPHET.
0012 THAHHS Hns  mpoBeneHHst 71a00OpaTOpHMX Ta BHUKOHAHHS 3aBHaHb: komm torep, OC

Windows/Linux, AOCTyIl 10 IHTEPHETY, CEPEIOBHINE MPOrpaMmyBaHHS MoBol C++
(Microsoft Visual Studio, Code Blocks Tomo).

VYesa miteparypa, SKy CTYACHTH HE 3MOXKYTh 3HAWTH CaMOCTIHHO, OyJe HajaaHa
BHKJIaJ]aueM BHKIIFOYHO B OCBITHIX IIIAX O€3 mpapa ii mepenaui TpeTiM ocodam.
CTyaeHTH 3a0X04yIOThCS 10 BAKOPHCTAHHA TAKOXK M 1HIIOT JTITEpaTypH Ta JAKepe, TKUX
HEMae cepell PeKOMEH/IOBaHHX.




Kpurepii
OIliHIOBAHHSA
(oxpemo nJis

KO’KHOT'0 BUIY
HAaBYAJIbHOI
JisIJIbHOCTI)

OuinoBanHs npoBomuThes 3a 100-6apHO0 MKaior0. 50 6aiB HapaXxoBYIOTh 3a
BHUKOHAHHS JJa00paTOpHUX 3aBaHb 1 KOHTPOJIBHUX POOIT, e 50 OaiB — 3a BUKOHAHHS
eK3aMeHarlifHoro 3aBaanus. JlabopaTopHi 3aBAaHHSI MOXKYTh OyTH 1HAUBITyaTbHI Ta
KOMaH/IHi. YTIPOZOBXK CEMECTPY CTYACHT BUKOHYE He MeHie 10 madopaTopHux pooir,
KOXHY 3 SIKUX OIIHIOOTH 4-6 OaTiB 3aJIe:KHO BiJI CKIIAIHOCTI. J{JIsi KOSKHOTO 3aBIaHHS
BH3HAYEHO TEPMiH BUKOHAHHS: 3a3BHYaii JIO 3aKiHUCHHS HAaBYAIBHOTO THXKHS. BuyacHO
BHUKOHAHI 3aBJIaHHS OIIHIOIOTh TaK (Y BiJICOTKAX BiJl MAKCUMAIBLHOT OITIHKH ):

100% — yMOBHM 3aBIaHHS BHKOHAHO IMOBHICTIO, aJITOPUTMHU CKJIAJICHO MPaBUIILHO, MPOrpama
MICTHTD HaJIe)KHI KOMEHTapi, poOOTy MpOorpamMu MEepeBipeHo Ha JOCTATHROMY HAa0OPi TECTOBHX
JIAaHUX, aBTOP BIAINOBIJa€ HAa BCl 3alTUTaHHA I[0JI0 BUKOPUCTAHUX IMiAXOIB, YiTKO 1HTEPIIPETyE
OTpPHUMaHi Pe3ybTaTH, HEeMa€e O3HaK HeOOPOIECHOCTI,

80% — HaBeAEHO JIOTIYHO MPABWIILHY TTOCIIIOBHICTD PO3B’SI3yBaHHSI, JITOPUTMH CKJIAJICHO
NPaBUIEHO, OpaKye OKPEMHX KOMEHTApIB Y TECTIB, aBTOP HE IOCUTh TIOBHO MOSCHIOE
BUKOPHCTaHI Ii/IX0/11, HEMA€E 03HAaK HeJOOPOIECHOCTI;

60% — y paBWIIBHII OCITIZOBHOCTI PO3B’A3yBaHHS JIOMYIIEHO OKPEMi IIOMUIIKH, SIKi aBTOP yMi€
BUIIPABUTH ITiCJIs 3ayBKEHHS BHKJIa/[aua, Opakye KOMEHTApiB YK TECTIB, HAa 3alIUTAHHS I0I0
BUKOPHCTAHUX ITiIXO/iB aBTOP BIAIMOBIAAE 3 MOMUJIKAMH, HEMA€ O3HAK HEIOOPOUYECHOCTI;

40% — y IpaBUIIbHIN ITOCITIZOBHOCTI PO3B’sI3yBaHHs NPOITYIICHO OKPEMi €TaIly, 3aBJaHHs
BUKOHAHO YaCTKOBO, aBTOP HE PO3yMi€ HEJJOMIKIB MOJaHOi poOOTH, HE BMI€E X BUIIPABUTH, HEMAE
03HaK HeI0OPOYECHOCTI;

20% — 3aBOaHHs BUKOHAHO YacTKOBO, HEMA€ TECTIB, IPOrpamMa Mpawioe MPaBIIbHO sl OKPEMUX
Ha0OPIB BXITHUX JTaHUX, aBTOP HE MOKE CAMOCTIIHO IHTEPIIPETyBaTH OTPUMaHi pe3yJIbTaTy,
BUIIPABUTH [TOMUJIKH, HEMAE 03HAK HETOOPOUECHOCT;

0% — 3aBnaHHs HE BUKOHAHO, HAIMCaHAa [TPoTrpaMa He BiJIIOBIAae yMOBI, 200 K BUSIBICHO
O3HAKH HeJJOOPOUYECHOCTI: 3alI03UUYCHHSI, (PParMEHTH KOLY, JII0 KHX aBTOP MOSCHUTH HE MOXKE,
aBTOP HE BOJIOJI€ BIMOBIHUM TEOPETHYHUM MaTepiajoM TOIIO;

MOXYTh OyTH HapaxoBaHi JOJaTKOBI OaJly 32 OBHICTIO BUKOHAHE 3aBAaHHS, SIKE MICTHTh KiJIbKa
CHOCO0IB PO3B’3yBaHHs, BUKOPUCTOBYE 0COOIUBO e(heKTHBHU CIOCIO, IEeMOHCTpYE
KpeaTuBHICTh aBTOPA TOIIO.

3artizHeHHsI 3MEHIITy€ MAaKCUMAITBHY OIIIHKY 32 3aBJaHHs: KOXKHOTO HACTYITHOTO TiCIIst
TEPMiHYy BUKOHAHHS TH>KHSI OIlIHKA 3MEHIITY €ThCS YABIYI.

O1iHKa 3a eK3aMeHaliiiue 3aBJIaHHS MOXe Oyt nonineHa Ha 181 yactuau: 20 OaiB 3a
3aCBO€EHHS TEOPETUYHOTO MaTeplaJIy, BUCTABJICHI ITiCJIS OITUTYBaHb ynponomK CEMeCTpy
(y dbopmi TecTyBaHb, KOJIOKBIyMiB, IPOEKTIB TOII0) Ta 30 3a HAIKCAHHS KOMIT IOTEpHOT
porpamu (,E[GKIJ'II:KOX nporpam). Po3moin 6aiiB 3a KOMIT FOTEPHY MPOTrpaMy HaBEEHO
B eKSaMeHamI/IHOMy Oineri, 3pa30kK Takoro Oirera CTYASHTH OTPUMAIOTh Ha
KOHCYJIBTAIII1 Tepe]T iICIIMTOM.

Jonatkoi 6anu Oy yTh 3apaxoBaHi yyacHUKaM BceykpaiHChKOT CTyIeHTCHKOT
oJIiMIiagy 3 mporpaMyBaHHs (BiAMOBIAHO 0 KUTBKOCT1 PO3B’SI3aHMX 3a/1a4).

BinBigaHHs 3aHATH € BAXXIMBOIO CKJIaI0BOIO HaBYaHHs. OQYiKy€ThCS, IO BCi CTyACHTH
BiJIBI1al0Th yCi JIEKIIii 1 1abOpaTOpHi 3aHATTS Kypcy. AKTHBHICTH i/l Yac MPOBEACHHS
JIEKIii 1 maboparopHUX 3a0X0UyEThesi Oanamu. Y Oyab-SKOMY BUIAQJKy CTYICHTH
3000B’s13aHi JOTPUMYBATUCS YCIX CTPOKIB BM3HAUEHMX JUIS BUKOHAHHS YCIX BHIIB
MUCHMOBHUX poOiT, TepenabadyeHnx KypcoM. BukoHaHi poOOTH 3aBaHTaXYIOTh Yy
BIJINIOBiJJTHE XMapHE CXOBHILE. ABTEPHATUBOIO BiJBiTyBaHHS J1a00pPaTOPHUX 3aHATH B
VHIBEPCHTETI MOke OyTH JICTaHIifHA OHJIAiHOBa POOOTAa 32 PO3KIAIOM POBEICHHS
3aHATh. AKTUBHICTb Ha JIEKUifAX 1 J1a0OpaTOpHMX YypaxOBYIOTh NPH OLIHIOBaHHI
BiJITIOBIJTHOTO JJA0OPAaTOPHOTO 3aBJIaHHS.

AxaneMiuHa JA00pOYeCHICTH: OYIKY€ThCs, MO POOOTH CTyIEHTIB OyayTh IXHIM
OpUTIHATEHUMHU JIOCHI/DKEHHSIMA Y4 MIPKyBaHHSMHU. BiJCyTHICTH TMOCWIIaHb Ha
BHUKOPHUCTaHi jpkepena, (paOpuKyBaHHS JKEpel, CIHCYyBaHHS, BTPYYaHHS B POOOTY
IHIIUX CTYJCHTIB, 3aBaHHs 4y>KHUX KOMIT IOTEPHUX IPOTrPaM sIK CBOIX CTaHOBIISTh, ajie
HE 00MEXYIOTh, MPUKIIAT MOMXKITUBOT aKaJieMidHOT HeoOpoUecHOCTi. BUsBIICHHS 03HAK
aKaJIeMiqHO1 HeZJ0OpOUYECHOCTI B MHUCBMOBIH pPOOOTI CTyJEHTA € MiJACTaBOIO s il
He3apaxXyBaHHS BUKIIAJaueM, He3aIe)KHO BiI MacmTaliB ruiariaTy i oOMaHy.

Konni Gpopmu mopymieHHs akageMiqHO1 T0OpOYECHOCTI HE TOIEPYIOThCSL.

OnuryBaHHsA

AHKETY-OIlIHKY 3 METOI0 OIlIHIOBaHHsS SKOCTI Kypcy Oyle HamaaHo Ticis
3aBEPIICHHS KypCY.
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CrtpykTypa nporpamMu MoBor C++, mopsaoK ii KOMITUISIII.

Sxi i B C++ BEKOPHUCTOBYIOTH JUTS 30€piranHs 3Ha4YeHb IiIoro TUITy? HaBeniTh BCeMOXIIHBI MPHUKIIAANA 300paKeHHS

IJI0TO.

Sxi i B C++ BEKOPHUCTOBYIOTH JUTS 30€piranHs 3HaYeHb AilicHOro THITy? HaBeIiTh BCEMOXIINBI IPUKIIAN
300pakeHHs OifiCHOTO.

Sxi i B C++ BEKOPHUCTOBYIOTH JUIs 30epiranus aitep? HaBeaiTh BCEeMOXIINBI IPUKIIAIN 300paskeHHSI JIiTep.
Bxaxite onepatopu C++, siki 3aCTOCOBYIOTH 10 3HAUCHD UTHX THUIIIB (Y TIOPSAAKY CIIaIaHHS MIPIOPUTETY).
Bxaxits omepatopu C++, siki 3aCTOCOBYIOTH JI0 3HAUCHb IHCHUX TUMIB (Y TOPSAAKY CIIaAaHHS MIPIOPUTETY).
Bxaxits onepatopu mpucBoeHHs C++, IOACHITh aTOPUTM IXHBOI'O BUKOHAHHS.

Sxwmii Tunn C++ BUKOPUCTOBYIOTH ST 30epiraHHs JIOT1YHAX 3Ha4eHb? Sk 300pakaroTs JorivHi 3HaueHHA? SIKi omepaTtopu

JI0 HUX 3aCTOCOBYIOTH?

[MepenidiTs cTanmapTHi MareMatnyaHi GyHKHIi (3 daiimy cmath).

HaBenite mprkia BKOpoueHO1 yMOBHOT iHCTPYKIIi MOBH C++. TT0SICHITh alropuT™ ii BAKOHAHHS.
Hagenits mpukian noBHOi yMoBHOT iHCTpyKIii MOBH C++. T10sICHITE anropuT™ ii BUKOHAHHS.

Hasenites mpuknan inctpykuii switch moBu C++. TTosicHITE anropuT™ il BUKOHAHHS.

Hagenits npuknan incrpykuii for MoBu C++. [1osicHITH aJITOpUTM 1i BUKOHAHHSI.

Hagenite npuknan incrpykuii while moBu C++. [losicHITh anroputm ii BAKOHAHHS.

Hagenits mpukinan incrpykuii do MmoBu C++. IlosicHITE anroput™ ii BAKOHaHHS.

Hagenite nmpukian BukopuctanHs omneparopa ? : MoBu C++. [10SCHITH anropuT™ HOro BUKOHAHHS.
IncTpyKuig nepexoxy MoBu C++: CHHTaKCHC, aNTOPUTM BUKOHAHHS, BUMNAJKH BUKOPUCTaHHS.

IncTpykuis break MmoBu C++: cHHTaKCHC, aITOPUTM BUKOHAHHS, BUTIAJIKU BUKOPUCTAHHSI (TIEPEIiviTh yCi).
IHcTpykuis return MoBU C++: CHHTaKCHC, AITOPUTM BUKOHAHHS, BUMAJAKH BUKOPUCTAHHSI (TIEPEIiUiTh yci).
3aranbpHa CTPYKTypa oroJiomieHHs imeHi B C++.

Sk oroJ0CHTH IMEHOBaHY KOHCTaHTYy MOBOIO C++7?

o Take typedef y MmoBi C++? Sk iioro MoxHa BUKOpUCTaTH? SIK BAKOPUCTATH USINg 3 TI€I0 K METO0?
OrozomieHHs ofHOBUMIpHOTO MacuBy B C++. [Himiamizaris. 3BepTaHHA 10 €IEMEHTIB MacuBy.
OrosomeHHs JBoBUMipHOro MacuBy B C++. [Himiamizaris. 3BepTaHHS 10 €IEMEHTIB MACHBY.

Onumite GyHKIIiF0 MOBOXO C++ [T BUBEICHHS Ha JPYK OAHOBHUMIPHOI'O YHCIOBOT'O MAaCHBY.

Hagenite ¢parMeHT Koy Uil BUBEICHHS Ha JPYK ABOBUMIPHOT'O YMCIOBOTO MAacUBY.

OrosomeHHs cTpyKTypH B MoBi C++. J[J1st 40r0 BUKOPHUCTOBYIOTH CTPYKTYPH?

Oneparopu Haj cTpykTypamu MOBH C++. IT0sICHITB, SIK BOHU JiOTh.

KoncrpykTopu cTpyktyp MoBr C++: CHHTaKCHC, IPU3HAYCHHS.

o Take crucok iHimiamizarii (B KoHCTpyKTOpi)? Skwmii ioro cuaTakcuc? Sk BiH mie?

[ITo Take Bka3iBHUK? SIk HOTO Oroja0CcHUTH?

BxkaxiTe Bci cmocoOu iHimiam3arnii BKa3iBHUKA.

Sk cTBOpHTH AMHAMIYHY 3MIHHY npoctoro Tumy? Sk 3agaru it 3HaueHHa? Sk ii sHUIIMTH?

Sk cTBOpHUTH OTHOBUMIpPHUIA THHAMIYHAN MacuB? SIk fHoro 3HAIIUTH?

Sk BBeCTH (BMBECTH) 3HAYEHHS OHOBHMIPHOTO JUHAMIYHOTO MAaCHBY?

Sk cTBOpHUTH TBOBUMIipHUHA AUHAMIYHUI MacuB?

SIki oneparopu MOXKHA 3aCTOCYBaTH 10 BKa3iBHUKa? [10sCHITS.

Sxnit Tin MoBu C++ MOKHA BUKOPUCTATH sl HOOYIOBH JIIHIFHOTO OJJTHO3B’I3HOI'O CITUCKY?
o noTpi6bHO 11t TOrO, adM BUKOpHcTaTH (hyHKHit0 B C++mporpami?

o Take nmpotoTnn (ynkuii? Hasimo BiH motpibeH? HaBexniTs npukian.

SIki € nBa ocHOBHI pizHOBHIM QyHKIIH y C++? Ska Mixk HUMH pi3HHILISA?

SIki € ciocoOu nepeaBaHHs apryMEHTIB (GYHKIIM?

[TosicHITH CHHTAKCHC 1 CEMaHTUKY ITepelaBaHHs apI'yMEHTIB 3a 3HAYCHHSIM.

[TosicHITH CHHTAKCHC 1 CEMaHTUKY ITepelaBaHHs apI'yMEHTIB 3a aJ{pecolo.

[TosicHITH CHHTAKCHC 1 CEMaHTHKY IIepeaBaHHs apTyMEHTIB Yepe3 MOCHIIaHHS.

Buxopucranus nocunans y napamerpax QyHkiii. [lepeBaru ta HeMomiKH.

Sk BuKoHYIOTh BUKIWK PpyHKLIITy C++? HaBemiTh mpukiamu.

o Take nokanpHi 3MiHHI QYHKIIT? (OroyomeHs, BAKOPHCTAaHHS, BUAUMICTh, 4aC iICHYBaHHS, IIPUKIIALIN).
o Take craTtiyHi JOKanbHI 3MiHHI (HyHKIIT? (OrononieHHs, BAKOPUCTAHHS, BUAUMICTb, Yac iCHYBaHHS, IPUKIIAIN).
[TepenaBaHHs OHOBUMIPHOTO MacuBy (DYHKII (3 yKa3aHHSIM po3mipy). IlosicHuTH Ha IprKIami.
[epenaBaHHs 0MHOBUMIPHOTO MacuBY (DYHKIII1 (3 yKa3aHHAM niana3ony). [losicHUTH Ha IpHUKITai.
OmnparrroBaHHs CTPYKTYpP QYHKITISIMHE (TIepeIaBaHHs BCepEIUHY, TOBEPHEHHS 3, IPUKIIAT).
Oynkmii C++ Ta pekypcis. HaBectn npukiaz.

Tun «BKa3iBHUK Ha QyHKIiF0». BukoprucTanHs B Tini QyHKIT (HAIpUKITa, main).

Tun «BKa3iBHUK Ha QYHKIIF0». BUKOprCcTaHHS B TapameTpax (yHKIII.

JIsimMOpa BUpa3u: CHHTAKCHC, TPU3HAYCHHS, IPUKIIa] BAKOPHCTAHHS.

AprymMmeHTH 3a 3aMOBUYBaHHAM (QYHKIIH CH+.

[TepeBantaxenus ¢pyHknin C++.




59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

78.
79.
80.
81.

82.
83.
84.

85.

86.
87.

88.

89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

3aronoBKoBHH (haiin: Mpr3HaUEHHS, BUKOPUCTAHHS, PEKOMEHIalii 1010 BMICTY.

o Take daitmoBuii moTik? Sk HOro BUKOPUCTOBYIOTH?

Sk mpounTaTH BXiHI AaHI 3 TEKCTOBOTO (haitmy?

Sk 30epert pe3yabTaTH 10 TEKCTOBOTO (haity?

Sk mpouyuTaTH BXi/IHI 1aHi 3 qBiHKOBOrO (haitmy?

Sk 30eperTa pe3ysbpTaTh 10 ABIHKOBOTO (haiimy?

o Take xnac, 06 'exkm?

o Take none danux, sminua knacy?

o Take memoo (exzemniapa), memoo kracy?

[lo Take korcmpyxmop, decmpykmop?

SIki pizHOBHIM KOHCTPYKTOPiB (y C++) Bu 3Haere?

SIxi 3aBIaHHs BUKOHYE iecTpykTop? Un Moske BiH OyTH BipTyanbHUM?

VY sKHX BHUIaJKax BAKOPHCTOBYETHCSI KOHCTPYKTOP 3a 3aMOBUYBaHHAM? HaBeiTh ioro CHHTaKCHC.

VY sSKHX BHUIaJKaxX BAKOPHCTOBYEThCSI KOHCTPYKTOP BU3HaueHHs1? HaBeiTh oro cMHTaKCHC.

VY sSKHX BUIaJKaX BUKOPHCTOBYETHCSI KOHCTPYKTOP KortitoBaHH:S? HaBeniTh 1oro cHHTaKcuc.

V sKMX BUIMaJKax [epeBU3HAYAIOTh KOHCTPYKTOP KomitoBaHHs? HaBeniTh Horo cMHTaKcuc.

VY gKuX BUIaJKax IMepeBU3HAYAI0OTh ONepaTop NMpUcBOeHHA? HaBeniTh Horo cuHTaKCHC.

V gKuX BUTaJKax MepeBU3HAYAIOTH AecTpykTop? HaBeniTh oro cuHTakcuc.

SIKi 4JIeHu Ki1acy TeHEepYIOThCSI aBTOMATHYHO? Y SIKMX BHITaAKax aBTOMAaTHYHI WICHH KJlacy He 3a0e31euyoTh HoTpiOHOT
(hyHKIIOHAITBHOCTI?

KepyBanns noctynom 1o enemeHTiB kiacy C++. [IpaBuiia BUIMMOCTI €IEMEHTIB KiIacy.

OroutomieHHs Kiacy 1 BU3HaUCHHS METO/IB KJ1acy. Po3ranryBaHHs IporpaMHOTO KOy y (haiinax.

Jiama3on BuauMocTi kinacy. OroJomreHHs B kiaci. JIocTyn J0 4iieHiB Kiiacy.

Hagimno nepeBanTaxxyBatu oneparopu? CHHTAKCHC IIPOTOTHITY METO/Y, [0 TIEPEBAHTAXKYE OrepaTop. K KOMILIATOp
OTIPaIbOBY€E BUPa3 3 OIIepaTopom?

BxaxiTh TpH TOJIOBHI CITOCOOM IIEPEBAHTAKEHHS OIIepaTopa.

o Take npy>kHsI KOHCTpYKLis? HaBeniTe MpHKiIan BAKOPUCTAHHS.

VY gxux Bunajkax oneparop (Juist poOOTH 3 KJIACOM) MOKHA TIEPEBAHTAXKUTHU TUTBKH IPYKHBOIO QyHKIie0? HaBeniTe
KOPOTKHUH NMPHUKIIAA.

V sSKuX BHIaAKax orneparop (Uit poOOTH 3 KJIacOM) MOXHA TICPEBAHTAXKUTH 30BHIIIHB0I0 (YHKIIIErO (0e3 cTarycy
npyxkHbo1)? HaBeniTh KOPOTKHI MPHUKIIAL.

o Take MoaynbHe TecTyBaHHsA? [Jist 4oro Horo 3acTocoByr0Th? SIKi IHCTpyMEHTH BUKOPHUCTOBYIOTB?

Sk B oHOMY pillieHHI 00’ €IHATH BU3HAYCHHS KJIacy (Y1 HaOOpy QYHKIIH st poOOTH 3 IEBHUM THIIOM JTAHUX ),
Mporpamy, 1o Horo BUKOPUCTOBYE, Ta MOIYJbHI TecTu? [10SCHITE Ha IPUKIIAAL, OMUIIITH TIOCITiAOBHI KPOKU
KOHCTPYIOBAaHHSI TAKOT'O PillICHHSI.

SIxi 3aco0u MoynbHOTO TecTyBaHHs (peiiMBOpKY Bij Microsoft Bu 3Haere? OnuiIiTh IXHE MIPU3HAYEHHS, HABEITh
TIPUKJIa 1 BUKOPUCTAHHS.

SIk 3a 1OTIOMOT00 MOJTYJTBHHX TECTIB EPEBIPUTH, YK T€HEPYE TECTOBAHUH KOJ BUHATKU? OMuILiTh Xo4a 0 /jBa criocoOwu.
AJITOpPUTM BiflIyKaHHsI HalOIBIIOTO 3 TPHOX 33JJaHUX YHCEIL.

AJITOPUTM OOUHUCIICHHS] CYMU 3HAU€Hb YUCJIOBOT'O MACHBY.

AJITOPUTM BiJIIYKaHHS HAHOUIBIIOr0 3HAYEHHS YUCIOBOI'O MaCHBY.

AJITOpUTM IIepeBeNIeHHS LI1JIOro YMcia 0 HOBOT CHCTEMH YHCIICHHS.

ANTOpHUTM NEpeBiPKU BIOPSIKOBAHOCTI YUCIOBOIO MAaCHBY.

AJITOPUTM BCTaBKH YHCNIA y BIOPSAAKOBAaHUN MacHB.

AJITOPUTM 3TIMTTA JBOX BIOPAIKOBAaHUX MACHBIB.

AJTOpPHUTM BIIOPSIIKYBaHHSI MACUBY METO/IOM OOMiHY (OyJbOaIikm).

AJNTOpPHUTM BIIOPSIIKYBaHHSI MACUBY METOIOM BUOOPY (HAWO1IBIIOrO Y1 HAHMEHIIIOTO0).

AJITOpUTM BHOPSAKYBAaHHSA MaCHBY METOAOM IPOCTOI BCTABKH.

100. AnropuTt™ noOyI0BH JHIHHOTO OJTHO3B SI3HOT'O CIMCKY 32 33/IaHO0 [TOCITIIOBHICTIO YUCEIL.
101.AnropuT™ BHITyYEHHS 3 IaM’SITi JTIHIHOTO OJTHO3B’I3HOT'O CITHCKY.
102.AnropuT™ BCTAaBKH YKCIIA Y BIOPSAKOBAHHUMN JIHIMHUNA OJHO3B’SI3HUI CIIMCOK.
103.AnropuT™ 3IUTTS JBOX BIOPSIKOBAHUX CITUCKIB YHCEI.
104. AnropuT™ po3B’ I3y BaHHS aTeOpUIHOTO PIBHSIHHS METOIOM JUXOTOMIi (iTepaTUBHA peatizallis).
105. AnropuT™ po3B’s3yBaHHS aTreOpUIHOrO PiBHSIHHS METOAOM JUXO0TOMIi (pEKypCcHBHA peati3allis).
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SIki € ciocoOu nepeaBaHHs apryMEHTIB GYHKIIM?

[TosicHITH CHHTAKCHC 1 CEMaHTHKY ITepelaBaHHs apI'yMEHTIB 3a 3HAYECHHSIM.

[TosicHITH CHHTaKCHC 1 CEMaHTUKY ITepelaBaHHs apI'yMEHTIB 3a aJIpecolo.

[TosicHITH CHHTAKCHC 1 CEMaHTHKY NepeaBaHHs apI'yMEHTIB uepe3 MOCUIIaHHS.

o Take nOKaNbHI 3MiHHI, CTATUYHI JIOKaJIbHI 3MiHHI (yHK1II? (OronomenHs, BAKOPUCTaHHS, BUIUMICTb, 4ac
ICHYBaHHSI, TPUKJIAJIN).

[TepenaBaHHsS OHOBUMIPHOTO MacuBy (YHKII (3 yKa3aHHSIM po3Mipy, 3 yKa3aHHsM aiana3ony). [IosSCHUTH Ha pHUKIIa.
1o Take xrac, 06 'exkm? noae danux, 3sminna kracy? memoo (exzemniapa), memoo xknacy?

[{o Take korcmpyxmop, decmpykmop?

SIki pizHOBHIM KOHCTPYKTOPiB (y C++) Bu 3Haere?

SIxi 3aBaHHs BUKOHYE ecTpyKkTop? Un Moske BiH OyTH BipTyanbHUM?

VY sKHX BHUIaJKax BAKOPHCTOBYETHCSI KOHCTPYKTOP 3a 3aMOBUyBaHHAM? HaBeniTh ioro CHHTaKCHC.

VY SKHUX BUIaJKaxX BUKOPHUCTOBY€ETHCS KOHCTPYKTOP BU3HAaUeHHs? HaBeniTh HOro CHHTaKcHC.

VY AKX BUNaJKaxX BUKOPHUCTOBY€ETHCS KOHCTPYKTOP KomitoBaHH:? HaBeniTh HOro CHHTaKcwuc.

V KX BUNaJKax IMepeBU3HAYaI0Th KOHCTPYKTOP KomiroBaHH:? HaBeniTe HOro cHHTaKCHC.

VY gKuX BUIaJKax IMepeBU3HAYAI0OTh ONIepaTop NMpucBoeHHA? HaBeniTh Horo cuHTaKcHC.

V gKuX BUTIaJKax MepeBU3HAYAIOTH AecTpykTop? HaBeniTh oro cuHTakcuc.

SIKi WiIeHH Ki1acy TeHepyIOThCS aBTOMATHYHO? Y SIKMX BUITaJKaxX aBTOMAaTHYHI WICHHU KJIacy He 3a0e31euyoTh IToTpiOoHOl
(hyHKIIOHAIBHOCTI?

KepyBanns noctynom 1o enemeHTiB kiacy C++. [IpaBuiia BUIMMOCTI €IEMEHTIB KiIacy.

OroutomieHHs Kiacy 1 BU3HaUCHHS METO/IB KJiacy. Po3ranryBaHHs IporpaMHOTO KOy y (haiinax.

[iama3on BuauMocTi kiacy. OrojomenHs B Kiaci. JIocTy 1o 4ieHiB Kiacy.

Crarnyni ot kiacy. OroJomeHHs, iHimianizaris, BAKOPUCTaHHS.

Crarnuni Metoau. OToJONIeH s, BU3HAYEHHSI, BHKOPUCTaHHSI.

Hagimno nepeBanTaxxyBatn oneparopu? CHHTAKCHC IIPOTOTHITY METOTY, 110 TIEPEBAHTAXKY€E OIepaTop. SIK KOMILIATOp
OTIPaIbOBY€E BUPa3 3 OIIepaTopom?

BkaxiTh TpH roJIOBHI CIOCOOM MepeBaHTaXEHHsI OIlepaTopa.

o Take npy>kHs KOHCTPYKLis? HaBeniTe MpHKIiIas BAKOPUCTAHHS.

VY gxux BunajKax oneparop (Juist poOOTH 3 KJIACOM) MOKHA TIEPEBAHTAKUTHU TUTBKH IPYKHBOIO QyHKIiet0? HaBeniTe
KOPOTKHUH NMPHUKIIAA.

V sSKuX BHIaAKax orneparop (Uit poOOTH 3 KJIacOM) MOXHA TICPEBAHTAXKUTH 30BHIIIHB0I0 (YHKIIIErO (0e3 cTarycy
JpykHbo1)? HaBeniTh KOPOTKHIA MPHUKIIAL.

[epeTBOpeHHS THITIB: «KJ1ac — BOYIOBaHUH THID» 1 «BOYIOBaHMIN THUTT —> KIIacy.

Binkpure HacyityBaHHS: CHHTAaKCHUC, IPU3HAYEHHS, BUIUMICTB, 10 MO/IEIIIOE.

3akpuTe HACTiAyBaHHSA: CHHTAKCHUC, IPU3HAYCHHS, BUAUMICTh, III0 MOJIEITIOE.

3axuieHe HacyiyBaHHS: CHHTAKCUC, IPU3HAYCHHS, BUIUMICTh, III0 MOJEITIOE.

MHOXVHHE HaCIIiTyBaHHs;: CHHTaKCHC, IPH3HAYEHHSI, 0e3po0IeMHe BUKOPHCTaHHS.

MuoxvaHe HacnixyBaHHs 31 CopiTHEHNX KIaciB, BipTyalbHi 0aThKiBChKI KJIacH.

BxumrouenHst 00’€kTa (00°€KTIiB) 10 CKJIa/y IHIIOrO 00’€KTa: CHHTAKCUC, MOXKIIMBOCTI MOJIETIIOBAHHSI, BUKOPHUCTAHHS.
CuHHTaKCcHC KOHCTPYKTOpa miKkiIacy. [lopsgok BUKOHAHHS HOTro KOy .

[Tpn3nauenHs abcrpakTHOTO Kitacy. CHHTaKcHC abCTPaKTHOTO METOY.

[Tpn3HayeHHs i CHHTAKCHC BipTyalbHOTO MeToay. [1opsiioK BUKIIMKY BipTyalbHOI'O METOY.

CyMICHICTb 32 IPUCBOEHHSM «HAJIKIIAC-TTIIKIIACH, «HAAKIACH-MAKIAc* Y, «HaKIAC&-TTIIKIACK .
[MepeBipka Ta AMHAMIYHE IEPETBOPEHHS TUITY 00’ €KTA.

BigMiHHOCTI Y CHHTaKCHCI Ta MOXKJIMBOCTSIX BUKOPHUCTAHHS BKIIFOUSHHS 1 3aKPUTOTO HACITi Ty BaHHSI.
V skuMX BUMaJKax BUKOPUCTOBYIOTH mabnonu ¢yukuiit (y C++)? HaBeniTe IpUKIIaa OroMOMICHHS.
SIBHE Ta HesIBHE CTBOPEHHS eK3eMILLAPIB mabnony ¢yHkuii (y C++).

SIBHa crienianizanis mabnony ¢pyHkuii (y C++).

o Take ma6non kiacy (y C++)? V sikux BHUIMaIKax HOro BAKOPUCTOBYIOTH?

OroJionIeHHs Ta BAKOPUCTAHHS Ia0OHA KJ1acy 3 TapaMeTPOM THIIOM.

OroJionIeHHs Ta BAKOPUCTAHHS 1a0IOHA KJTacy 3 TapaMeTPOM «HE THIIOMY.

VY AKUX BHIAAKaX KOMIJATOP 3a MAaOIOHOM KJlacy TeHepye BH3Ha4YeHHs kiacy? HaBeniTe npukiam.
BukopucTanHs 11abjaoHa KIacy B SIKOCTI apryMEHTY Ia0JIOHa, peKypCUBHE BUKOPHUCTAHHSI.
Creriamizanii nmradmona kiacy (y C++).

Buxopucranns mabinoHa kiiacy B SskocTi 6a3oBoro (y C++). HaBeniTs mpukiam.

Buxopucranns mabioHa Ki1acy B AKOCTI KOMIOHEeHTH (y C++). HaBediTh MPUKJIAIH.

Sk y3araJibHIOIOTh AITOPUTMHU OMPAIIOBaHHS KOHTeWHepiB (y C++)?

BukopucTanHs KJIaciB XapaKTEPUCTHK, TIOJITUK JJIs OroJIomeHHs mabnoHa kiacy (y C++).
T'onorHi (4oTHPH) TpyIH MIAOIOHIB, O CKIaAal0Th 010mioTeky STL.

o Take iteparop? st yoro ioro BukopuctoByroTh? Jle oronomrytors? Knacudikariis itepatopis.
1o Take ¢pyHkrop? J{ns goro Horo BukopucToBytoTh? Kiacudikaris GpyHKTOpIB.

1o Take 00’ exT-¢hyHKLisA? HaBeqiTh NpUKIIa/I OTOJIOMICHHS i BAKOPUCTAHHSI.

OxapakTepu3yiTe cCTaHAapTHI PYHKTOPH.

AJITOpUTMHU 3aIIOBHEHHS IHTEPBAJIIB 1 FeHepyBaHHS 3HAUeHb, ATOPUTMH ITiJPaXyHKY.
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AJNTOPUTMH KOTIIFOBaHHS Ta IIEPECTaHOBOK.

ANTOpPUTMH MOIIYKY Ta 3aMiHH.

ANTOPUTMU MOPIBHSHHS Ta BUITYYEHHS.

ANTOpUTMH BHOPSAKYBAHHS Ta CIIOPiHEH] Mii.

3acrocyBaHH Aii 10 KOXKHOTO eJIeMeHTa KOHTelHHepa.

CrijibHI pECH MOCHTIOBHUX KOHTEHHEPIB.

ITepaTopu BCTaBIISIHHS JUIS1 ITOCTITIOBHUX KOHTEHHEPIB.

[ToTokoBi iTeparopu (OroJIONICHHS, TPUKJIAIU BUKOPUCTAHHS).

Konreiinep BekTop (orosomeHHs, GyHKIIOHaIbHI MOXKIMBOCTI, IPUKIIAJM BUKOPUCTAHHS).

Konreiinep cnicok (orosomuieHHs, (GyHKIIIOHaIbHI MOKINBOCTI, IIPUKJIa I BAKOPUCTAHHS).

Konreiinep nek (oronomeHHs, (yHKIIOHaIbHI MOXKINBOCTI, IIPUKJIAIN BUKOPHCTAHHS).

KoHnreiiHep 01HO3B I3HUIA CITUCOK (OT'OJIOMICHHS, MOXIIUBOCTI, TPUKJIa BUKOPUCTAHHS).

KonTetinep crek (OrosomeHHs, MOXKIABOCTI, IPUKIIAAA BUKOPHUCTAHHS, JOCTYII 10 peai3ailii).

Konreiinep yepra (OroiomeHHs, MOKIJIMBOCTI, TPUKIIa 1 BUKOPHCTAHHS, IOCTYII 10 peajti3ariii).

Konreiinep mpiopuTeTHa depra (OroJjomeHHs, MOXKIMBOCTI, TIPUKJIAIN BUKOPUCTAHHS, JOCTYII 70 peajtizamii, poib
MIPEANKaTa B OTOJIOMIEHH] Ta (DyHKIIIOHYBaHHS).

CriiibHI prCH acOmiaTHBHUX KOHTEHHEPIB.

KonreiHepn MHOKIHA, MyJIBTUMHOKHHA (OTOJIOLIEHHS, MOYIIMBOCTI, MPUKJIAJAN BUKOPUCTAHHS, POJIb MPEeINKaTa B
OTOJIONICHHI Ta (DYHKILIOHYBAHHS).

Konreitnepn BinoOpaxeHHs, MyJIbTHBIIOOpaXEHHs! (OTOJIOMIEHHS, MOXKIIMBOCTI, IPUKJIAAN BUKOPUCTAHHS, POJIb
MIPENKaTa B OTOJIOMICHH] Ta (DyHKIIOHYBaHHS, OCOOJMBOCTI iTEpYBaHH).

Kunac string (BnamtyBaHHs, COpPiTHEH] I1a0JI0HN, MOXIIMBOCTI, TIPUKJIAAN BUKOPHCTaHHS).

Yncnoi MacuBH (OTOJIOMIEHHSI, MOXKIIMBOCTI, IPUKJIAI! BUKOPHCTaHHS ).

Knac complex (orosomeHHs, MOKINBOCTI, TIPUKJIJA BUKOPUCTAHHS).

Bminns nucatu nporpamu:

1.

OroJiocuTH Kjiac

a. TpPaBWILHO BUKOPUCTATH PEKHUMHU BUIUMOCTI;

b. TpaBWIBHO po3TalIyBaTH KoA y (aiiiax;

C.  YMITH OTOJIOCHTH KOHCTPYKTOPH (Pi3Hi), IECTPYKTOP, PO3YMITH, KOJIK BOHH IPAIIOIOTH;

d. yMmiTH nepeBaHTaXXyBaTH orepaTopy (IIPHUCBOEHHS, TOPIBHIHHS, apU(METHYHI, BBEJCHH/BUBEACHHS) 32 TOIOMOT 010
METO/1iB, 30BHIIIHIX (DYHKIIIH, APYKHIX QYHKIIIH;

€. BMITH CTBOPIOBATH CTaTHYHI Ta ANHAMIYHI €K3eMIUISIPH KJIacy, HAJICHIIaTH iM ITOBIiIOMJICHHS;

f.  BMITH CTBOpIOBaTH MacHBH 00’ €KTIB, 3aBaHTaXyBaTH X 3 (aiiny, 30epiratu 1o daiy.

Orosocutu miakiac (MiaKIack) 3a JOMOMOTO0 BiIKPUTOT'O HACI Ty BaHHS

NPaBHJIBLHO OTOJIONIYBATH KOHCTPYKTOPH ITiJIKJIACY (3 BUKJIIMKOM KOHCTPYKTOPIB 6a30BOTO KI1acy), IECTPYKTOD;
nepeBU3HauaTH MeTO/M (BipTyaibHi), BAKOPUCTOBYBATH HasiBHI, BU3HAYATH HOBI;

PO3yMiTH 0COOIMBOCTI IOCTYITY 10 YJIeHiB 0a30BOT0 KJacy 3 Pi3HOIO BUIMMICTIO;

NepeBU3HAYATH OIEPaTOPH JUIS iepapXii KiaciB, 30KpemMa, ONepaTopy BBEJCHHS | BUBEACHHS;

PO3YyMITH Ta BMITH BUKOPUCTOBYBATH PO3IINPEH] MPaBHiia CYMICHOCTI CIIOPiITHEHUX TUIIIB JUIsl IepelaBaHHsl y
¢yHK1ii (MeTou), [UIsl CTBOPEHHS MOJIIMOP(MHUX KOJIEKIIii;

f.  pO3yMiTH sIK MPAIIOIOTh T4 BMITH BUKOPUCTOBYBATH NOIIMOPQHI TTOBIIOMICHHS;

ope ow

PO3YMITH [TPU3HAYECHHS 1 OT'OJIOIIEHHS a0CTPaKTHUX KIIACiB, YMITH IX BAKOPUCTOBYBATH JIIst TOOYJOBH iepapXii
TuIiB. BUKOpUCTOBYBaTH KOMITO3UIIIO Ta/ab0 arperaiiro 00’ eKTiB
a. yMITH BKIItO4aTH 00’€KT(H) 10 CKJIaay 1HILIOro;
b. BHKOPHCTOBYBAaTH 3aKpHUTE Ta 3aXHMIIIEHE HACIIIyBaHHS JUIs peaji3allii BKIIOYCHHS;
C. TPOEKTYBAaTH Ta BUKOPHCTOBYBATH BIIACHI KOHTEHHEpPH.
BukopucroByBaru y3arainbHeHi GyHKIIT
a. oroolleHHs madnoHa GpyHKIIi, BAKOPUCTaHHS, KOJIK Ta SIK BiI0OYBA€ThCSI CTBOPEHHS €K3eMILIIpa (PYHKIIIT;
b. crmenianizarii (IIOBHI Ta 4aCTKOBI 11ada0Ha (PYHKIIIT) 1J1s1 IEBHOTO THITY;
C.  YMITH OTOJIOCHTH Ta BUKOPHCTATH I1a0JI0H (DYHKIIii, OTOJIOCHTH HOTO SIBHY CIIeIialTi3allito.
Y3aranbHeHi THIH
a. OrOJIOCHTH Ta BUKOPHUCTATH IIA0JIOH KIIacy, MapaMeTpU30BaHUH THIIOM Ta/ab0 mapaMeTpOM-HETHIIOM; HACHiTyBaTH
a0JIoOHH;
BMITH 3aCTOCOBYBAaTH SIBHY CIeLiani3aliro mabiIoHiB;
C. PO3yMITH, KOJIM Ta SIK BiIOYBAETHCS CTBOPCHHS OT'OJIOIICHHS KJIacy 3a HOoro ma0ioHoM;
d. BHMKOPHCTOBYBAaTH XapaKTEPUCTHUKH KJIACIB JUIsl CTBOPEHHS 11a0JI0HIB KJIaciB.
biomiorexa STL
a. PO3YMITH, ISl IKHUX 3a/1a4 SIKi TUIIM KOHTEWHEPIB MiIX0ATh HalKpallle; yMIiTH Migi0paTn KOHTEeHHep 3a ioro
BJIACTHBOCTSIMH;
b. yMiTH BUKOPHCTOBYBAaTH IIOCIIIOBHI KOHTEHHEpH JUIsl 30epiraHHs KOJIEKIii 3HaUeHb, YMITH iX nepeOuparu,
3HAXOJUTHU MOTPiOHE, 3MIHIOBATH, I0JJABATH/BUITYYaTH CIIEMEHTH, 3’ COBYBATH 3arajbHi BIaCTUBOCTI KOHTEHHEpa;
C.  YMITH BUKOPHCTOBYBATH acolliaTHBHI KOHTEHHEpH Juts 30epiraHHs KOJeKIii YHIKaTbHUX 3HaY€Hb, Bi10OpakeHb,
YMITH 1X TiepeOupaTH, 3HaXOAUTH MOTPiOHE, 3MIHIOBAaTH, JI01aBaTH/BUITy4YaTH €IEMEHTH, 3’ ICOBYBATH 3arajbHi
BJIACTHBOCTI KOHTEIHEpa;
d. yMITH BUKOHYBaTH NEpETBOPEHHSI KOHTEHHEPIB OJHOr0 TUIY JIO IHILIOrO, 3aBaHTAXYBaTH 1X 3 (ailiy, 30epiratu 10
taiiny;
€. yYMITH BUKOPUCTOBYBATH CTEK, YePTy, PIOPUTETHY Uepry 3a Oe3rmocepeiHiM MpU3HaYCHHSIM;



YMITH OIIpanbOBYBaTH TEKCTOBY 1H(POpPMAIIifO 32 JOTIOMOTOI0 PSIKOBUX KOHTEHHEPIB;

YMITH BUKOPHCTOBYBATH CTaHAAPTHI JITOPUTMHU Ta iTEPaTOPH JJIs OTIPaIIOBaHHSI KOHTEHHEPIB, B3aEMOIi 3
MTOTOKAaMH TOMIO (KOMitOBaHHS, TpaHc(opMallii, BIOPSAKYBaHHS, Aii 3 MHOKHHAMH, TTOIIYK, TeHEPYBaHH Ta
3allOBHEHHS! IHTEPBAJIiB, 3aMiHH, IEPECTAHOBKH, BHJIYYEHHS, 3ITUTTS, YHCIOBI AITOPUTMH; ITepaTOpH KOHTEHHEPIB,
ITOTOKOBI, BCTABJISTHHA);

YMITH OTOJIOIIyBaTH 00’ €KT-(hyHKIIT Ta JIIMO/1a-BHUpa3y i BUKOPUCTOBYBATH IX ISl HAJIAIITYBAHHS aITOPUTMIB Ha
HEOOXi/IHI IIepeTBOPEHHS, Y1 YMOBH, BUKOPHUCTOBYBATH JUIS OTOJOIIEHHSI KOHTEHHEPIB TOIIO.



