





Onuc HABYAJIBHOI AUCIHHUILIIHA

HavimenyBanns
MOKa3HUKIB
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MATOTOBKH, OCBITHBO-
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TEXHOJOTIT
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1 | 1

Cemecmp

1,2 | 1,2

Jekuii

96 ron. | 18 rox.

Ilpaxkmuuni, ceminapcoKi

Jlabopamopni

80rox. | 18rom

Camocmiiina poooma

184 ron. | 324 ron.

Inousioyanvni 3a80ann::
1HMBIAyallbHE HABYAJIHHO-
JIOCJIITHE 3aBIaHHS

Bun konTposto:
3amik(1 cemectp)

dopmMma M1ICyMKOBOTO
KOHTPOJTIO:
ictut (2 cemectp)




2. Merta T2 3aBJaHHA HABYAJIBLHOI M CIHUILTIHA

MeToro TUCHMILTIHE € TPUAOaHHS 6a30BUX 3HAHB 1 MPAKTUUHUX HABUYOK PO3POOKHU Ta
HAJIAro/DKEHHS MporpaM Ha MOBax MPOTpaMyBaHHS BHMCOKOTO PiBHS BIAMOBITHO 0
Cy4yaCHMX TEXHOJOTIM Ta mMapagurM CTPYKTYypHO-TIPOLIEAYPHOTO Ta 00’ €KTHO-
OpPIEHTOBAHHOTO MpPOrpaMyBaHHS, BUBUEHHS TEOPETUYHHX OCHOB aJFOPUTMI3aIli 1
NPOEKTYBaHHS  MpOrpaM, OBOJIOAIHHA  0a30BUMH  alNTOPUTMaMH, HABUYKAMU
QITOPUTMIYHOTO MUCJICHHS, HaBHYKaMH PO3B’SI3yBaHHS MPOCTIIIMX 33a7a4 HAayKOBO-
TEXHIYHOTO XapaKTepy Ta 3MICTYy, 3aCBOEHHS METOJIB TECTyBaHHS IMpOrpaM Ta
odopMIICHHS BIAMOBIAHUX MIPE3CHTAIlIN Ta 3BITIB IPO BUKOHAHY PoOOTY, (hOpMYyBaHHS Yy
CTYJCHTIB CHUCTEMAaTUYHOTO, 1HXXEHEPHOTO, CAMOCTIHHOTO, HAyKOBOTO Ta TBOPYOTO
MiIX0y JO0 OCBOEHHS TEXHOJIOTiM, METOMIB 1 3aco0iB BHUPOOHHUIITBA MPOrPAMHOTO
3a0€e3MeUeHHS.

IIpeaMeToM BHUBYEHHS KYpCy € MpPOTPaMHI CHCTEM, pO3pO0JIeHI B CTPYKTYpHO-
MPOIEAYPHOMY Ta 00’ €KTHO-OPIEHTOBAHOMY CTHIII, & TAKOXK iX CKJIaJ0B1 — TUIH JAHUX,
3MiHHI1, KOHCTaHTH, (QYHKIIi1, KJIaCH, 00’ €KTHU, MOJIsI, METOAH, TOLIO.

3aBiaHHA!

— HaOyTTs 3HaHb 3 OCHOB MPOTPaMyBaHHS;

— PO3BUTOK TPAKTUYHUX HABUYOK 3 PO3B’S3YBAHHS HABUAIBHUX 1 TPAKTHIHHX
3aJlay MporpaMmyBaHHs;

— OCBOEHHSI Ta BUKOPUCTAHHS Ha MPAKTHUIIl CYJaCHUX TEXHOJIOTIH IpOorpaMyBaHHS
(cTpykTypHE, MOAyJIbHE, 00’ €KTHO-OPIEHTOBAHE MTPOrpaMyBaHH);

— OCBOEHHSI MPUHIIUITIB MPOEKTYBAHHS aJITOPUTMIB;

— BUBUYCHHSI TEOPETUYHUX OCHOB aJTOPUTMI3allli 1 MPOEKTYBAHHS MIPOTPaM;

— BUBUCHHS Ta TMPAKTUYHE 3aCBOEHHA CTyACHTaMU 00’ €KTHO-OPIEHTOBAHOTO
croco0y po3poOKH MPOTPAMHHX CUCTEM;

— HaBUaHHS CTYJCHTIB BUKOPUCTAaHHIO CyYaCHOTO IHCTPYMEHTapil0 pPO3POOKH, Y
TOMy uucii: MOB nporpamyBanHs C++ ta C#, 6i6miotexu kiaciB STL, iHTerpoBanoro
cepenoBuiia nporpamyBanss Visual Studio uu ananoriuHoro.

[Iporiec BUBYCHHS MUCIMIUIIHA CIPAMOBAaHWN Ha (OPMYBaHHS €JIEMEHTIB HACTYITHUX
xommnerenTHocrei (3riqHo OINIT «Kowmm’ totepHa imxenepis» Bix 2024 p.):
a) 3araJlbHuX.
- Z1. Buinna susaenamu, cmasumu ma eupiutysamu npooiemu.
0) paxoBux:
- P2. 30amnicms euxopucmosysamu cyuacHi memoou i Mo8u NPOSPAMYBAHHSL
0715 PO3PODOIeHHS ANICOPUMMIYHO20 MA NPOSPAMHO20 3a0e3nedeHHs.
- P3. 30amuicmv cmeoprosamu cucmemne ma NPUKIAOHEe NPOSPAMHE
3a6e3neyeHHs KOMN TOMepHUX CUCIEM A Mepexc,
- P11. 30amuicme ogopmusmu ompumani poboui pesyibmamu Yy GueIAOl
npe3eHmayii, HayKo8O-MexXHIUHUX 36IMi6.



IIporpamHi pe3yJibTaTH HABYAHHS:

N1. 3namu i po3ymimu HAYKOBI NONONCEHHS, WO JeHcamb 6 OCHOBI
@DYHKYIOHYBAHHSA KOMN TOMEPHUX 3ac00i8, cucmem ma mMepexic;

N6. Bmimu 3acmocogysamu 3HauHsA Ons i0enmugbikayii, ¢popmynioeanms i
D036 ’A3Y8AHHS MEXHIYHUX 3a0ay CneylanbHOCmi, BUKOPUCTNOBYIOUU MemooU,
Wo € HaUubINbLW NPUOAMHUMU 0151 O0CACHEHHS NOCMABIEHUX Yinell;

N8. Bmimu cucmemHo muciumu ma 3acmocogysamu meopui 30ibHocmi 00
Gopmysanns nosux idell,

NI11. Bmimu 30iiicniosamu nowyk iHgopmayii 6 pisHux odicepenax OJis
D038 SA3aHHA 3A0a4 KOMN TOMepPHOI iHdceHepii;

N12. Bmimu egexmueno npayroeamu 5K iHOUBIOYalbHO, MAK i y cK1aodi
KOMAHOU,

N16. Bmimu oyinrosamu ompumaHi pesyiemamu ma apeymMeHmo8aHo
3axuwamu NPUUHAMI PIULEHHSL.

O‘IiKyBaHi pe3yJabTaTH HABYAHHI. Yy pGBYJ'IBTaTi BHBYCHHS HaBYAJIbHOI I[I/ICI_[I/IHJIiHI/I
CTYACHT IIOBUHCH

3HATHU:

nouamms inghopmayii ma cnocobu ii 06poOKU Ma BUKOPUCMAHHS,

cucmemu YUCNEHHs, NPUHYUNU NpeOCMmABNeHHsl )y KOMN lomepi yinux i
OILICHUX YUcell, A MAKO}C CUMBOIB I POKIE;

MOBU HU3LKO2O 1 BUCOKO20 DIBHIB; NOHAMMI IHmepnpemayii i KOMNiiAyii
npozcpam;

OCHOBHI emanu HCUMMEBO20 YUKy Npocpamu. NOCMAHOBKA 3a0adi,
NnpOEeKmy8aHHs, KOOY8aHHL, mecmy8aHHs ma HANA200JHCEHHS,
excniyamayis,

OCHOBHI Cnocoobu 3anucy areopummis;

0a308i ancopummidHi KOHCMPYKYii: NOCAI008HE BUKOHAHHSL, PO32ATLYHCEHHS,
YUK,

ocHoeni onepayii ma onepamopu mog C/C++;

OCHO8HI cKkanapui munu oanux mog C/C++;

CMPYKMYpPOBAHi Munu OAHUX: KOHMEUHEPHI Munu, MAacusu, psaoKu,
CMpPYKMypu, K1acu, CNUcKu, (hauiu;

noHammsi QYHKYIi, Mexanizmu nepeoayi napamempia y QyHKyii,

NPULLOMU CIBOPEHHS PeKYPCUBHUX CIPYKMYP I (DYHKYIIL;

KoMmanou nepeonpoyecopuoi 0opodxu mosu C/C++;

MOOYIbHULL NPUHYUN PO3POOKU NPOSPAM,

cnocobu euoinenHs nam'ami;

npasuna susHavenHs kiacie 6 mosax C++ ma CH;

cnocoou 83aemMo0ii 00'ekmis 6 npocpamHiil cucmemi;

OCHOBHI NPUHYUNU 00'€EKMHO-0PIEHMOBAH020 NIOX00Y 00 NPOCPAMYBAHHS —
abcmpaxyis, iHKancyaiayis, YCnaoky8ants i noaimopghiam,

npasuna nooyoosu AT/I;

AK bydysamu Kiacu, AKi nogHicmio abo yacmkogo mooentoroms AT/



BMITH:

PO3POOIAMU ACOPUMMU BUPIULEHHS 0OYUCTIOBATbHUX 3A0aY;

ckaraoamu piHiuni npoepamu mosamu C/C++;

ckaaoamu poseanyxceni npoecpamu mogamu C/C++;

ckaaoamu yukaiyni npoepamu mogamu C/C++;

npayiosamu i3 CKAIAPHUMU OAHUMU: YIIUMU, OIUCHUMU, CUMBOIbHUMLU,
JOIYHUMU,

cknadamu npospamu 06pooOKU Macusie OaHUXx,

guxopucmogysamu ynxyii mogs C/C++ npu ckradanui npocpam,
BUKOPUCMOBY8AMU  CMPYKMYPOBAHI  MUNU  OAHUX: MACUBU, PAOKU,
CMpPYKmMypu, Kiacu, CRUCKU, gaiiiu,

suxopucmosgysamu cmaunoapmui @yuxyii mos C/C++;

BUKOHYBAMU B8E0EHHSA-8UBCOEHHS OAHUX,

peanizogysamu 6a2amomooyibHi NPOcPamU,

CKAAOAMU ANI2OPUMMU NOULYKY MA COPMYBAHHS MACUBLE,

KOPUCIMY8AMUCS 30C0bamu IHmMe2posanoco cepedosuuya po3pooku Microsoft
Visual Studio, Code::Blocks, onlineGDB uu ananoziunozo;

30ilicHIO8aMU  (PYHKYIOHANbHY Ma 00 €KMHY OeKOMNO3UYito Npocpamu
8i0N0GIOHO 00 0OPAHOT MEXHOI02I] NPOCPAMYBAHHSL,

3acmocosysamu  ApULoMU 00'eKMHO-0PIEHMOBAHO20 NPOSPAMYBAHHA HA
npakmuyl,

K0Oy8amu npocpamu Ha 00'eKmHO-0PIEHMOBAHUX MOBAX NPOSPAMYBAHHS,
maxux sax C++ ma C#,

BUKOPUCTNOBYBAMU  00BI0KO8Y —Ccucmemy Oas1 OMPUMAHHSA OOKIAOHUX
gidomocmeti NPo BUKOPUCOBYBAHT (DYHKYIL ma Kiacu,

BUNPABIAMU CUHMAKCUYHI MA CEeMAHMUYHI NOMUIKU ma 30ilUCHI08AMU
pegaxkmopune Kooy (Hana2o0xcysamu ma mecmysamu npocpamy);
BUKOPUCMOBY8AMU NPU HANUCAHHI NPOSPAM OCHOBHI CMAHOAPMHI KIACU
STL;

BUKOPUCMOBYBAMU NPU HANUCAHHI Npocpam 3acobu oOpoOKU BUHAMKOBUX
cumyayii i iHwi 3acobu niosuweHHs IKOCmi i HAOIUHOCMI NPOSPAMHO2O
KOOy,

CMeopsamu NPOSPAMHI cucmemu GiON08IOHO 00 NPUHYUNIE 00'cKmHO-
OPIEHMOBAHO20 NPOCPAMYBAHHS.

3. 3MicT HABYAJBLHOI JUCHHUILTIHHA

3microBuii Momyab 1. AnropuT™Mu Ta CTPYKTypHI MOBH. ba3oBi eneMeHTH
porpaMyBaHHSI.
Tema 1. BBeneHHs B apxiTeKTypy KomiT'rorepa. 30epiraHHs i oOpoOka naHHX B

koM ’rorepi. CucteMu 4uciieHHs. J[BifiKoBa, BiCIMKOBa Ta IITICTHAIIATKOBA
cucteMd. MaiivHHI MOBHM Ta MOBH BHUCOKOTO piBHS. [HTepmperaTtopu 1
KOMITUIATOPH, iX BiAMIHHICTE. [lOHATTS mporpamMu Ta NpOrpaMmyBaHHS.
Pi3nuug iHpopMaTUKH 1 MporpaMyBaHHS.



Jliteparypa: [1-4, 6, 7]

Tema 2. Tlapamurmu nporpamyBaHHs. JKUTTeBHiA UK nmporpamu. [locTaHoBKa 3a1adi.

Tema 3.

Tema 4.

Tema 5.

Tema 6.

Tema 7.

Tema 8.

Texniune 3aBmanss. [IpoekTyBanHa. Moneni TporpaMHUX — CHCTEM.
Anroputmu, iX crocobu 3amucy (Imepesik MyHKTIB, OJ0K-cxeMa, IICeBJA0KO).
BnactuBocti anroputMmiB. Ilonstrs moBu MozaemtoBanus UML. KoxyBanHs.
TectyBanHs Ta HamarokeHHs. ExcrutyaTartis.

Jlitepatypa: [1-4, 6]

Koportka ictopis mosisu moB nporpamyBanas C ta C++. OcHOBHI Bepcii Ta
crannaptu. Ornsag enemeHTiB MoB C/C++. Andasit Ta nekcemu Mo C/CH++.
Inentudikaropu. Kmrouosi cnosa. Jlitepanu, 3minHi Ta Tunu. BOymoani
tunu MoB C/CH++ Ta ix mitepanu. [IprcBO€HHS 3MIHHMX Ta MEPETBOPECHHS
TUTB. BBe/IeHHS Ta BUBEICHHS 3MIHHHX.

Jlitreparypa: [1-4, 6, 7]

Onepariii Ta Bupaszu. Apudmernuni onepaiii. Oneparrii nopiBHsaHHs. JlorigHi
oneparii. [To6itoBi omnepamii. CkiaaeHi onepatopu npucBoeHHs. Omnepairii
IHKpeMeHTy Ta JekpeMmeHTty. Omepaitis Sizeof. OOuwciacHHS BupasiB:
PIOPUTET ONEPaATOPIB.

Jlitreparypa: [1-4, 6, 7]

Omnepatopu MmoB C/C++. IIoHATTS Npo CTpYKTypHE nporpamyBaHHs. Oneparopu
posraiyxeHHs. Oneparopu nukiry. Oneparopu nepexouy.

Jliteparypa: [1-5, 7]

Macusu. Konrerinepn moBu C++. Macus moBu C. Kiac vector. Kiac array.
Knac set — mHoxuna. Kimac map — acomiatuBHuil MacuB. BukopucranHs
UKy for A KoHTEMHEpiB. AJITOPUTMU MOUIYKY 1 COPTYBaHHS.

Jlitepatypa: [1-4, 7]

Oynkiii. I[lapamerpu ¢yskmii (popmansHi Ta ¢akrtuuni). [IpoTtorunu
¢ynkuii. Bukmuk ¢Qynkmii. Ilepemaya aprymeHTiB 3a 3HA4Y€HHSM, 3a
MOCHJIAHHSM 1 3a BKa3iBHUKOM. DYHKIIiS, 110 HE MOBepTae 3HauYeHb (VOid-
¢ynxuis). [loBepHeHHs PyHKIIIEIO NEKIIBKOX 3HaYeHb. [lepenaya macuBiB Ta
KOHTEWHEPIB Y PYHKIIII.

Jlitreparypa: [1-4, 7]

@yukuii crangaptHoi 010mioTekn MoB C Ta C++. I'eHepaliss BUIIaJKOBHX
Beinund. [Ipenporecop moB C/C++. lupextusu #define ta #include.
Jlitepatypa: [1-4]

3micTroBuii mMoayab 2. ANrOpuTMH Ta CTPYKTypHI MOBH. IIpocyHyTi enemeHTH
porpamMyBaHHS.

Tema 1.

Tema 2.

PsnxoBuit tun. Psaku moBu C. Psnku moBu C++. Kiac string. Beegennst ta
BUBEJICHHS psAIKiB. MeToau kiacy string. [lepenaua psakiB y pyHKIii.
Jlitreparypa: [1-4, 8]

JIBOBHMMIpHI Ta OaraToBUMipHI MacCUBU. baraToOBUMIpHI MacHBH B CTUJII MOBU
C. Bektop BekTopiB. [lepegaua 6araToBUMipHHX MacuBiB (QyHKIIII.
Jlitepatypa: [1-4]



Tema 3. Bxka3iBHUKH, TOCWIAHHS Ta KepyBaHHS mam'satTio. BkaziBauku. Crocodu
BUJIUICHHA TaM'siTi, JUHaMIYHE BUJUICHHS mnam'saTi. [loHATTs aapecHUro
IPOCTOPY MPOIIECy; MOro MojaAuTl Ha YacTHHHU (KOJ, MOCTIHHO 1CHYIOUl JIaHi,
JMHAMIYHA IaM’sITh, CTEKOBA CTPYKTypa — aBTOMAaTHYHA TaM’ATbh). AJpecHa
apudmerrka. {unamiuai macuBu MoBM C Ta BKaziBHMKHU. [locuiaHHS MOBHU
C++. [ToHsATTS PO 3B’sI3H1 CIIMCKH.

Jlitrepatypa: [1-4, 6, 8]
Tema 4. TlepeBaHTakeHHS (QYHKIIH. YMOBU T€pPEBAaHTAXKEHHS. PeKypcuBHI (YHKIIIi.
[ITa6ouHI QyHKITI.

Jlitrepatypa: [1-4, 6, 7]

3microBHuIT Moayab 3. O6'ekTHi TexHOJOr1T Ta MOBU. OcHOBHI OHATTS OOIL.

Tema 1. Texuonorii mpoektyBanHs mnporpam. CydacHi KpuUTepii SKOCTI MpOrpam.
[Totpeba  BHUKOpUCTAHHA  O0'€KTHO-OPIEHTOBAHOTO  MPOTPaMyBaHHS.
OyHKIIIOHAIbHA Ta 00’€KTHA JEKOMIIO3uIlis mporpamMu. (OO6’€KTHO-
OpIEHTOBaHUN Mijxiy y mnporpamyBaHHl. CHiBBIIHOIICHHS M) MOBaMU
nporpamyBanus C, C++ 1 C#. [1-4, 6]

Tema 2. EBosmroliis nporpaMyBaHHsI BiJl CTPYKTYp /0 KiaciB. [ToHATTS kiacy i 00'ekra.
ITons ¥ metoau kaaciB. BkasiBuuk this. [1-4, 6]

Tema 3. KouctpykTopu Ta necTpykropu. IlepeBaHTa)keHHS METOMiB 1 (QYHKIIIH.
Curnarypa meronis. [1-4, 6]

Tema 4. Cneundikaropu moctymy. Ikancynsmis. BimactuBocti moBu C#. ['eHepaitis i
00poOKa BUHATKOBUX cHUTYarliii. [1-4, 6]

Tema 5. ABromMaTuyHE, CTaTUYHE Ta IWHAMIYHE BUIIJICHHS Mam’ari i 00’ €KTiB.
Bukopucranns Bka3iBHUKIB Ta mocujiaHb Ha o0'ektu. [lepegada 00’€KTiB y

¢ynkuii. [1-4, 6]

3microBHuii Moxyab 4. OO'ekTHI TexHojorii Ta MoOBHU. Peamizamis OCHOBHHX

BinactuBocter OOIL.

Tema 1. [liarpamu xiacie UML. BigHomeHHs komno3uiii 00'ekTiB. [1-4, 6]

Tema 2. YcnaakyBaHHs. 3axXuIleHi 3MiHHI. YTOpPaBITiHHS MEXaHI3MOM JOCTYIY [0
yieHiB 0a30Boro kiacy. (OcoOJMBOCTI BHKOPUCTAHHS KOHCTPYKTOPIB 1
JECTPYKTOPIB NpH pealtizallli MexaHi3My yClaJakyBaHHs. BUKIUK 3aTiHEHHX
METO/IB 1 0a30BOro KOHCTpyKTOpa. [1-4, 6]

Tema 3. TlomimopdizM. BukopucTaHHs NOKaXYWKIB HAa TOXIJHI TUIH SK OCHOBA
JAMHAMIYHOTO TomiMopdizmy. BipryansHi MeToau kiacis. [1-4]

Tema 4. AOctpaktHi kiacu. [HTepdeiicn. MexaHi3MU yCHaaKyBaHHS JIEKITBKOX
0a3oBux kiacis. [1-4]

3microBHuii Mmoayab 5. OO'ekTHi TexHojorii Ta MOBH. OO0’€KTHO-OpIEHTOBaHI

TEXHOJIOT11.

Tema 1. MexaHi3Mu NepeBU3HAUCHHSI ONEPATOPIB 3 BUKOPUCTAHHIM (PYHKIIIN-UICHIB
knacy. Ilonarrts npo Qyukuii-"apys3i" kimacy. MexaHi3mMu nepeBU3HAUYCHHS
OIepaTopiB 3 BUKOPUCTAHHIM (YHKIIIH-HE YaeHiB Kiacy. [1-4]



Tema 2.

Tema 3.

Tema 4.

OcobmuBoCTI peamizaliii oneparopa MpUCBOEHHA. MexaHI3MH CTBOPCHHS Ta
BUKOPHUCTaHHS KOHCTPyKTOpa Korii. Bukopuctanus explicit-kOHCTPYKTOPIB.
Oco6auBOCTI MeXaH13My Tiepeaadi 00'eKTiB GYHKIIISAM 1 TOBEPHEHHS 00'€KTIB
byHkmisMu. MexaHi3MU TIepeBU3HAYEHHS olepaTopa iHJeKcallli eJIeMEeHTIB
macuBy. [1-4]

Opranizariss C++-cucteMu BBeJIcHHS-BUBEICHHS. [IoHATTS "mOTOKIB" y MOBI
nporpamyBaHHsi C++. OcoOIMBOCTI MeXaHiI3MIB TIEpEBU3HAUCHHS OMEPaTOPiB
BBEJICHHA-BUBEJCHHS AaHux. Opranizaiis (aiioBOro BBEIEHHS-BUBEICHHS
nanux. [1-4]

[TonsaTTss ipo mpocTtopu iMeH. [OHATTS MPO CTaTWYHI YICHHW-IAHUX KIIACy.
Cratuuni Mmetoau kiacy y MoBi C#. 3actocyBaHHs 10 (QYHKIIM-UIEHIB KIacy
moaudikaropis const i mutable. [1-4]

3micToBHMI MOaYJIb 6. O0'€KTHI TEXHOJOTIT Ta MOBH. Y HiBEpCali3allis.

Tema 1.

Tema 2.

Tema 3.

OcobmuBocTi  OOpOOJEHHS BHUHSATKOBUX cHTyalid. Kiacu BUHSATKOBHX
cutyarliii. Bukopucranss aekinbpkox catch-nHactanos. [1-4]

[TobynmoBa ATJl Ta peamizamiss AT/ y Burnsai kmaciB. Bukopucrtanus
TBep KeHb (assert). [1-4, 11]

V3aranpHeH1 (mwabnonHi) ¢yHKuOii Ta kiuacu. llpukian  cTBOpEHHA
y3arajlbHEHOro Kjiacy sl oprasizaiii Oe3neyHoro wmacupy. CranmapTHa
0i0mioTeka maomoniB (STL). [1-4, 11]

s cTyneHTiB 3a049HOT (JOpMH Ha JICKIIi BUHOCATHCS CTHUCJIE BUKJIAACHHS 3MICTOBHHX
moxaymiB 1, 2, 3, 4, 5.



4.

CTpyKTypa HABYAJIBHOI M CHUIIIHA

KinpkicTs rogun
Ha3Bu 3MiCTOBHX MOJYJIIB 1 TEM Jlenna popma - 3a0una hopma -
Venoro y TOMY YHCITi Vehoro y TOMY 9HCITi
1 n | mab | cp n | m|mab| cp
1 2 3 4 5 6 7 8 |91 10 11
3micTroBuii Moayab 1. AropuTmu Ta CTpyKTypHI MOBH. ba3oBi ejeMeHTH porpaMyBaHHS.
Tema 1 11 3 3 5 11 1 1 9
Tema 2 11 3 3 5 11 1 1 9
Tema 3 14 5 14 1
Tema 4 14 5 8 10 14 1 2 24
Tema 5 14 5 14 2
Tema 6 12 3 8 10 12 1 3 20
Tema 7 12 3 4 5 12 1 1 10
Tema & 12 3 5 12 1 1 10
Bceboro roaus 1 cemectpy 100 30 30 | 40 100 9 9 82
3micToBHiF MOAYJIb 2. ANITOPUTMH Ta CTPYKTYpHiI MOBU. [IpocyHyTi e1eMeHTH porpaMyBaHHs
Tema 1 26 8 6 12 26 1 1 24
Tema 2 24 8 4 12 24 1 22
Tema 3 26 10 4 12 26 1 25
Tema 4 24 8 4 12 24 24
3micToBHuUIT MoayJb 3. O0'exTHi TexHonoTii Ta MOBH. OcHOBHI IOHATTSI OOIT
Tema 1. 7 2 2 3 7 1 1 6
Tema 2. 7 2 2 3 7 1 5
Tewma 3. 7 2 7
Tema 4. 7 2 6 10 7 2 2 18
Tewma 5. 8 2 8
3microBHuUiIT MmoayJb 4. O6'ekTHI TexHoJo0r1i Ta MOBU. Peanizanis ocHoBHuX BiactuBoctei OOIT
Tema 1. 8 2 8
Tema 2. 8 2 4 8 8 1 2 13
Tewma 3. 8 2 8
Tema 4. 8 2 4 8 8 1 1 14
3micToBHHUIT MoayJib 5. O0'ekTHI TexHONOT1i Ta MOBH. 00’ €KTHO-OPIEHTOBAHI TEXHOJIOTI]
Tema 1. 7 2 7
Tema 2. 7 2 7
Tema 3. 7 2 ! 12 7 1 26
Tema 4. 6 2 6
3micToBHUIT Moayab 6. O0'€KTHI TEXHOJIOTIT Ta MOBHU. Y HiBepcatizalis
Tema 1. 8 2 8
Tema 2. 8 2 7 12 8 25
Tewma 3. 9 2 9
Bceboro ronus 2 cemectpy 6e3
13 220 66 50 | 104 220 9 9 202
IHA3 40 40 40
Bcboro roaus 2 cemecTpy 260 66 50 | 144 260 9 9 | 242
Bceboro roaun 360 96 80 | 184 360 18 18 | 324
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5. Temu ceMiHAPCHKMX 3aHATH

CemiHapcChKi 3aHATTS HE nepeadaydeHi

6. Temu NpaKTHYHMX 3aHATH

[TpakTuyH1 3aHATTA HE MepedayeH1

7. Temu 1a00paTOPHUX 3aHATH

Kinbkicth
Ne
3/n Ha3Ba Temn roavuH
Jlenna | 3aouHa
1 bazoBi koHcTpykIlii MoBu C/C++. BBelleHHs Ta BUBEACHHS 3 1
" | manux 3 koHcou. [ToOyoBa NiHIMHUX MPOTrpaMm.
2. | IlporpaMmyBaHHs Npo1ieciB 3 po3raynykeHHs M y MoBi C/C++. 3 1
3. | Peamizariis IMKIIYHUX aNropuTMIB. BKiTajieH1 1TUKIIN. 8 2
4. | Konteitnepu. O6poOka OJHOBHUMIPHMX MAacCHBIB. 8 3
5. | Peasnizalist anropuTMiB 3 BUKOPUCTAHHSIM (PYHKITIH. 4 1
6. | MacuBu sik napameTpu (yHKIIIH. 4 1
Pa3om 3a 1 cemecTp 30 9
7. | OGpoOKa psJIKiB. 6 1
8. | JIBOBUMIpHI MaCHBH. 4 1
9. | Peanizarisi peKypcUBHUX (DYHKIIIH. 4
10. | Peamizartist mabmoHHUX QYHKITIH. 4
11. | CTBOpEHHSI CTPYKTYpP Ta METOJIIB 1X 0OPOOKH. 2 1
12 Bukopucranus cranmaptaux kiacie C++ (String) ta 2 1
" | mabaoHHOTO KI1acy Vector.
13 CTBOPGHHH BJIACHHX KJIACIB. CTBiopeHHSI KOHETp}IKTOpiB 5 9
KJIACiB, METOIB, BUKOPUCTAHHS 1HKATCYJISIIIi.
14. | CTBOpeHHs KJ1aciB-HAIIA/IKIB Ta KOMIIO3UTHUX KJIACIB. 4 2
15. | [TonimopdizM. AGCTpaKTHI KJlacu. 4 1
16. CTBOpEHHS CKJIaTHOTO KIIacy 3 BUKOPUCTAHHSM v
NIePEBU3HAUCHHS ONIEPaTOPIB.
17. | Po3pobka ATJ/I Ta mepeTBOpEeHHsI MOro Ha Kiiac. 7
Pa3om 3a 2 cemecTp 50 9
Pa3zom 80 18
Metoauune 3abe3rneueHHs J1abOpaTOpHUX poOOIT — METOAMYHI Marepiaid Yy

€JIEKTPOHHOMY BUTJISAII.
Crynentu 3a04Hoi (opMH BUKOHYIOTH JlabopatopHi podortu 1, 2, 3, 4, 5, 6, 7, 11, 12,
13, 14 y noBHOMY 00cs31, 8, 15 — y 3MeHIeHoMy 00cCs31.
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8. Camocriitna pobora

Ne KinpkicTh ToauH
Ha3zBa Tremu
3/m Jleana | 3aouHa
Tema 1. JIaboparopna 1. ba3zoBi koHcTpyKIlii MOBU C/C++.
1. | BBeaeHHs Ta BUBEJICHHS JaHUX 3 KOHCOJ1. [ToOymoBa 5 9
JiHIAHUX mporpam. [1]
5 Tema 2. JJaboparopHa 2. [IporpamyBaHHS MPOIIECIB 3 5 9
" | posranykeHHsM y MoBi C/C++. [1]
Tema 3. Tema 4. JIaGopatopHa 3. Peaizaliist HUKIIYHAX
3. : : 10 24
ayroputMiB. Bkiageni nukim. [1]
4 Tema 5. Tema 6. JlaGoparopHa 4. Konteitnepu. O6poOka 10 20
" | ogHOBHMIpHUX MacuBiB. [1]
Tema 7. JlaGopaTtopna 5. Peanizaliis airopuTmis 3
5. - 5 10
BUKOpHCTaHHAM (QyHKIiH. [1]
6. | Tema 8. Jlaboparopna 6. MacuBu sik mapametp GpyHKiii. [1] 5 10
Pa3om 3a 1 cemecTp 40 82
7. | Tema 1. JlJaboparopHa 7. O0poOka psakiB. [1] 12 24
8. | Tema 2. JlJaboparopHa 8. JIBoBumipHi MacuBH. [1] 12 22
Tema 3. Jlabopatopha 9. Peamizatiis pekypcuBHUX (YHKITIH.
9. 1] 12 25
10 E-G]Ma 4. JJabopatopHa 10. Peanizarist ma0iIoHHUX (PYHKITIH. 12 24
Tema 1. JlaGopatopHa 11. CTBOpeHHSI CTPYKTYp Ta METOMIB
11. . 3 6
ix 00poOKw. [1]
12 Tema 2. JlaboparopHa 12. BukopucTaHHs CTaHAAPTHUX 3 5
" | kimaciB C++ (String) ta mrabnonHoro kiacy vector. [1]
Tema 3. Tema 4. Tema 5. JlaGopatopna 13. CTBOpeHHS
13. | Bmacuux kjaciB. CTBOpEHHS KOHCTPYKTOpiB  kiacis, | 10 18
METO/IiB, BAKOPUCTAHHS iHKAICYJsIii. [1]
14 Tema 1. Tema 2. JlaGoparopua 14. CTBOpeHHsS KJaciB- 3 13
" | HAIIaIKIB Ta KOMIIO3UTHMX Kjacis. [1]
Tema 3. Tema 4. JIaboparopna 15. [Tomimopdizm. AGcTpakTHI
15. 8 14
kiacu. [1]
Tema 1. Tema 2. Tema 3. Tema 4. JlaGoparopha 16.
16. | CTBOpeHHsT ~ CKJIAgHOTO  Kjacy 3  BUKOpPUCTaHHsAM | 12 26
nIepeBU3HAYCHHS onepaTopis. [1]
17 Tema 1. Tema 2. Tema 3. Jlabopatopna 17. Po3podOka AT/] ta 12 o5
" | nepeTBOpeHHs Horo Ha kiac. [1]
18. ][321iIK0HaHH;1 1H/TMBI Ty aJTbHOTO HaBYaJIbHO-IOCTiJTHOTO 3aBIaHHS 40 40
Pa3om 3a 2 cemecTp 144 242
Pazom 184 324

Jlo camocCTiiiHOT pOOOTH BITHOCUTHCS:
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[1] — miaroroBka 10 jeKiiii Ta 1a00OPaTOPHUX 3aHATH
[2] — BuKOHaHHS 1HAMBITYaTEHOTO HABYATBLHO-JOCIITHOTO 3aBIaHHS

8.1. KypcoBuii npoekT

KypcoBuii mpoekT He nepeadadeHuit

8.2. InpuBinyajbHe HABYAJIbLHO-A0C/iIHE 3aBIaHHS

3aranpHa TeMa «Po3poOka mporpaMHOro 3a0e3reueHHs 31 CTBOPEHHSM i€papXii KiaciBy

CTyzneHT NOBMHEH peajli3yBaTH i€papXil0 KJaciB, 3alpOIIOHOBAaHY BHKJIAJa4eM Ta BUKOPHCTATH 11 y
BUPINICHHI TPUKIATHOI 3adadi, BKa3aHoi B 3aBgaHHI 10 pobotu. I[lpum 1poMy mOTPiIOHO
BUKOpHUCTOBYBaTH OCHOBHI mpuHIunu OOIIl: iHKancymsmiro, ycrnaakyBaHHs, noaiMopdizm. [lepenik
KJIaciB 33/1a€ThCsl Y BapiaHTi 3aBnaHHs. CTyI€HT OBUHEH peali3yBaTH KOHCTPYKTOPH KJIaciB, OJS Ta
meronu kiacy. Ilons kiacy maroTh OyTH 3aKpUTHMH, JUIS JOCTYIY A0 HUX MArOTh OyTH ONHCaHI
MeToau kinaciB. CTyIeHTY 33aJa€ThCs iepapXisl KJIACiB MIOA0 BiJHOIICHb YCIIAKyBAHHS Ta KOMITO3HIII.
Jle moTpiOHO, BUKOPUCTOBYBATH BipTyaJlbHI METOJM, YUCTI BIpTyajbHI METOIU Ta aOCTpaKTHI KJlacu
s peanizanii ixei auHamignoro noiimMopdizmy. BukopucroByBaTH, ae He0oOXiqHO, BOYJOBaHI KJIacu
MoBu C++, oco0aMBO Kiac string Ta mabgoHHUH Kiac vector. IIpm HEKOPEKTHMX BXIIHUX JaHUX
METOMIB, KOHCTPYKTOPiB, (DYHKIIIIl reHepyBaTH BUHATKOBI CUTYyallil, Ta 00poOIsATH iX 3a JONOMOTOO
O10KiB try..catch y QpyHKIisIX OB BUCOKOTO PiBHSI.

Temu:

CtBopeHHs iepapXii KaaciB Ha TeMy «I eomempuuni ¢icypu: nianimempisny (a,0)

CtBOpeHHs iepapxii kiaciB Ha TeMy «I eomempuuni gicypu: 6acamozpanruxu» (a,0)

CrBopeHHs iepapxii kaciB Ha TeMy «DPyukyii 0owici 3minnoi. Iloninomuy

CrBopeHHs iepapxii kiaciB Ha TeMy «7eneghonnuii 008iOHUKY

CtBOpeHHs 1epapXil Ki1aciB Ha TeMy «3ani3Huunull 60xk3an» (a,0)

CrBopeHHs iepapxii kiaciB Ha TeMy «Cmpinvba no miuensaxy (a,0)

CtBOpeHHs iepapxii ki1aciB Ha Temy «I pa y 6oynine»

CtBopeHHs iepapxii kiaciB Ha TeMy «Myseii» (a,0)

CtBopeHHs iepapxii kiaciB Ha Temy «/lopm» (a,0,B)

0. CtBopenHs iepapxii kiaciB Ha TeMy «OOpoOKa TeKCTy 3 BUKOPUCTAHHIM CIHUCKY CITIiB»
(mexiynbKa BapiaHTiB 0OPOOKH TEKCTY Ta Pi3HI THIH CIUCKIB - OJIHO3B 3H1 UM JIBO3B’3H1)

11. CtBopeHHs iepapxii Ki1aciB Ha TeMy «300napK»

12. CtBopenHs iepapxii knaciB Ha Temy «[llxkona» (a,0)

13. CtBopeHHs iepapxii kiaciB Ha TeMy «BH3» (a,0,B)

14. CtBopenHs iepapxii kj1aciB Ha TeMy «Pymbony» (a,0)

15. CtBopeHHs iepapxii knaciB Ha TeMmy «[Llawikuy

16. CtBopeHHs iepapxii kiaciB Ha TeMy «7pancnopmui 3acoouy

17. CtBopenHs iepapxii kiaciB Ha TeMmy «llokep»

18. CtBopenHs iepapxii kiaciB Ha Temy «Typrayo»

19. CtBopenHs iepapxii kiaciB Ha TeMy «DyHKIIT ofHi€T 3MiHHOI. J{nepeniitoBaHH»

20. CtBopeHHS iepapXxii kiaciB Ha Temy «/Ipodykmoeguil mazazumy»

21. CtBopeHHs iepapxii kiaciB Ha Temy «l imepmapkeT» (a,0)

22. CtBopeHHs iepapxii kiaciB Ha Temy «bym3arin

23. CtBopeHHSs iepapxii kinaciB Ha Temy «byder» (a,0)

24. CtBopeHHS iepapxii kiaciB Ha Temy «JlapTe»

25. CTBOpeHHS iepapXii KJIaciB Ha TeMy «3arm4acTUHN

26. CtBopeHHs iepapxii kiaciB Ha Temy «IlepBicHe miem's»

BOooNooa~WONE
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HpI/IKHaI[I/I AOKJIAAHOI'O 3aBAaHHA 110 KOHKPETHUM TCMaM:

Bapiant 1a. CtBopeHnHs iepapxii ki1aciB Ha Temy «I'eomeTpnuHi Qirypu: nianimerpis»
CrBoputn Kiacu: aOcTpakTHuUW kiac «['eomerpuuna ¢irypa» Ta #oro migkiacu: «Koioy,
«TpukytHuk», abOctpakTHuil «YHoTupukyTHUK» Ta «PomO», «lIpamokytHuk», «Tpamemis».
PeanizyBatu mepumeTp Ta Iuionry reoMeTpudHUX Giryp Ta mnepeBipky mepetuny ¢iryp. PeamizyBatu
3cyB ¢iryp. PeanizyBatu knac «CknagHa ¢irypay, Mo moegHye B co0i JesiKy KIIbKICTh (iryp, mo He
nepeTuHarThcs. PeanizyBaTu BuBeneHHs iHGopmairii o pirypax B TEKCTOBOMY BUTJISII.

Y mpoekTi mependauyuTH MOXKIHUBICTH JTOJaBaHHS HOBUX (iryp, QopmyBaHHS CKIagHuX OIryp,
oOuHnCIIeHHS IEpuUMETpy, ionli ¢iryp, 36epexenns iHpopmMmarii o ¢irypax B daitri, Ta BBeIeHHS ii 3
daiiry.

Bapiant 16. CTtBopeHnHs iepapxii ki1aciB Ha Temy «I'eomeTpuuHi Qirypu: 6araToKyTHUKIW
CrBoputu Knacu: abcrpakTHuM kiac «l'eomerpuuyHa ¢irypa» Ta HOro miakiacu: abCTpakTHUH
«baratokyTtHuk», «TpuxkyTHuk», abcTpakTHUl «YOTUpUKYTHUK» Ta «PomO», «IIpsIMOKYTHUKY,
«Tpanenisy, «[IpaBuibHuil 6araTokyTHUK». PeanizyBaTu mepumerp Ta IUIONLY F€OMETPUYHUX Iryp
Ta TepeBipKky mnepetuHy ¢iryp. PeamizyBatu 3cyB ¢iryp. PeanizyBatu BuBeneHHs iHdopmamii o
¢birypax B TEKCTOBOMY BUTJISII.

VY npoexTi nependavynTH MOKIMBICT J0JaBaHHs HOBHUX (iryp, 00UMCIIEHHS IepuMeTpy, Tuiomli Qiryp,
30epexenHs iHdopmalii o Girypax B daiini, Ta BBeACHHS i 3 (aily.

9. MeTOIlI/I HaBYaHHA

Jlex1ii 3 BUKOPUCTAHHSM MYJIbTUMEIINHOTO MPE3EHTAIIHHOTO MaTepiay.

10. MeToau KOHTPOJIIO

[IpoTsiroM mepmoro ceMecTpy CTYAEHTH BHUKOHYIOTH | TecTtoBy Ta 1 mpakThuHy
KOHTPOJbHI poO0oTH. [IpoTsrom npyroro cemecTpy CTyA€HTH BUKOHYIOTh 2 TECTOBI Ta Ta
1 mpakTU4YHY KOHTPOJIbHI POOOTH.

[Ipy BUKOHaHHI TECTOBHX KOHTPOJBHUX POOIT CTYIEHT MOBUHEH MPOUTH TECT, SIKUN
CKJIaJJAa€ThCS 3 TEOPETUUHUX 3alHUTaHb BIAKPUTOIO THUITY, HAIIPABIECHUX HA OL[IHIOBAHHS
3HaHHA CTYJIGHTOM TEOpii Ta MpPaKTUKHU, CTOCOBHUX JIHIWHUM, PpO3Tay’)KCHUM Ta
MUKIIYHAM QJITOPUTMaM, a TaKOXK MAaTeMAaTUYHUM Ta JIOTIYHUM BuUpazaMm (y HEpIiomy
cemectpi) Ta ocHoBHUM enemeHTam OOII (mBa Tectn y apyromy cemectpi). [lpu
BUKOHAHHI MPAKTHYHUX KOHTPOJIbHUX POOIT CTYJCHT MOBUHEH BUKOHATH 3aBIaHHS Ha
TEMH BIJIOBIIHI MOJYJIB — a caMe, JIiHIiHI, po3raixyXeHi, HUKIIYHI MporpamMmu, MacuBU
Ta (yHKUIi (y TepIIOMYy CEMECTpl) Ta PSAKH, ABOBUMIPHI MACUBH, BEKTOPH y JIPYroMy
CeMecCTpl.

[Tig yac migcyMKOBOro KOHTPOJIIO TEPIIOrO CEMECTPY CTYACHT IMOBHUHEH BIANOBICTH
Ha 2 TEOpeTWYHI 3aluTaHHA 3 Teperiky, HaBeaeHoMmy y 1. 11.1, ta BukoHatu 3
NPaKTUYHUX 3aBJaHHS, NPUKIaAM skuX HaseneHl y m. 11.2. Ilix yac mizcymkxoBoro
KOHTPOJII0 JPYroro CEeMECTpy CTYJEHT IOBMHEH BIJIMOBICTU Ha 2 TEOPETUYHI
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3alUTaHHS 3 TMEPENiKy, HaBeAeHoMY y 1. 11.3, Ta BUKOHATH 3 MPAaKTUYHUX 3aBJaHHS,
MPUKIIAAN SIKUX HaBeneHl y m. 11.4.

10.1. KpuTrepii oniHioBaHHS BiINMOBiel HA MiICYMKOBOMY KOHTPOJIi

Pe3ynpTaT mMiACYyMKOBOrO KOHTPOJIIO OIIHIOETECA 32 100-0ayibHOIO — MIKAJIORO.
MiHiMalIbHa KUTBKICTh OalTiB, IO 3apaXxOBYETHCS SIK TTO3UTUBHUM PE3YJIBTAT, JOPIBHIOE
60. banu po3noainsatoThes HacTynHUM unHOM: 40 GaniB — TeopeTnyHa yactuHa Ta 60
0aJiB — MpaKTUYHA.
Ha mnigcyMKoBOMY KOHTpPOJI CTYACHT OTpUMYE 2 TEOPETHYHI 3amuTaHHS (KOXKHE
MaKCHMajJbHO OIiHIOEThCs y 20 ©OamiB) Ta 3 MNpakTHYHHUX 3aBAaHHSA, (KOXHE
MaKCHUMaJIbHO OIliHIOeTheS Yy 20 6ani). [Ipu omiHIOBaHHI SIKOCTI BiANOBIAEH OepyThCs
JI0 YBaru HacCTYIIHI MOJIOKEHHS.
1. BignoBiap moBMHHA OyTH MOBHOIO 1 KOPOTKOIO. BoHa He MOBMHHA MICTHUTH
Matepia, U0 He BIIHOCUTHCA JIO CYTI 3alUTaHHS.
2. TepmxeHHS TOBUHHI OyTH c(hOpMYIIbOBaHI YiTKO.
3. Biamosimi, 1mo MaroTh MMOMMJIKOBI TBEPJKEHHS, OIIIHIOIOTHCS BUXOASYH 3
OJIM3BKOCTI BIJIMOBI/II 10 TPABUJIBHOI.
4. Tlponycku B OOIpYHTYBaHHI TBEPXKEHb MPU3BOJIATH /10 3MEHILIEHHS KIJIbKOCTI
OatiB.
5. Henoniku Ta HETOYHOCTI MPU BUKIAJEHHI Mareplaly 3MEHIIYIOTh KUIbKICTh
OautiB.
6. HesnanHs 1 Hepo3yMiHHS OCHOBHOI 17€i TEOPETHUYHOIO 3amuTaHHi abo
MPAKTUYHOTO 3aBJIaHHS MPU3BOJIUTH 110 3HATTS 710 90% OaiB.
7. SIkmio BiAMOBIAL HA 3alIUTAHHS BIJCYTHS, TO BUCTABISETHCSA HYJIb OaliB.

11. IluTaHHS 10 KOHTPOJIIO

11.1. MepeJik TeOpeTUYHUX MUTAHD JJI MiJICYMKOBOI0 KOHTPOJIIO MEPIIOTro
cemMecTpy

1. Aunroputwm, iHoOpMmalii, OIMHHULI BUMIpY — OIT Ta 0alT, MOBa IpPOrpaMyBaHHS,
KOMIUISTOP, IHTEPIPETATOP.

2. ITlosumiiiHa cucTeMa YHCIEHHS, JBIMKOBUM  3amuc, BICIMKOBMI  3allWC,
HIICTHAASTKOBUHN 3aIlKC.

3. Crpykrypa nporpam moBoto C/C++. Jlekcemu moBu C++.

4. OcHoBHI BOy/0BaH1 TUIX JaHMX (I, TIMCHI, JIOT19HI, CHMBOJIbHI), iXHE MaIlIMHHE
MO/TaHHS.

KoHcranTu Ta 3MiHHI.

[TpucBotoBaHHs Ta iHiIlani3alis 3MIHHUX. [lepeTBOpeHHs TUIIIB.

[TonsatTs omnepaiiii, BUpasy, oneparopa, ix 3B’s130k. OnepaTop-Bupas.

ApudmernyHi onepariii.

Onmnepartii mopiBHSIHHS (BITHOIICHHS).

10. Jloriuni omepartii.

©oo~No O
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11. IlepeTBOpeHHS TUMIB.

12. Omepartist HaBeACHHS THUITY.

13. Omnepartisi IpUCBOEHHS.

14. Omnepariii iIHKpEeMEHTY Ta JIEKPEMEHTY.

15. Cknazaeni npucBoeHHs (+=, -=, TOIIO).

16. Tepuapna onepariis.

17. Omnepariis sizeof.

18. Bupasu. O6uucnenns Bupasis. [IpiopiTeT oneparriii.
19. Onepatopu po3ranyKeHHs.

20. Oneparopu HUKITY.

21. Oneparopu break ta continue.

22. Konteitnepu moBu C++.

23. Macus moBu C.

24. Kunac vector.

25. Bukopucranss nukiy for qjst KOHTEHHEPIB.

26. AITOPUTMHU TOIIYKY 1 COPTYBaHHS.

27. Oyukii. [Tapamerpu ¢ynkii. [Ipototunu QyHKIii.
28. Ilepeqaya apryMeHTiB 3a 3HAUCHHSAM, 3a TIOCWIAHHAM 1 3a BKa3iBHUKOM.
[ToBepHEHHS (DYHKIIIE€IO NEKITBKOX 3HAYEHb.

29. Ilepenavya MacuBiB Ta KOHTEHHEPIB y PyHKIII].

11.2. Ilpukaaau NPaKTHYHUX 3aBAAHb VIS MiACYMKOBOI0 KOHTPOJIIO NEePIIOro
cemMecTpy

1. Jlano miiicui wmcnma a, b, ¢, d. Skmo a<b<c<d 10 koxmue uncno saminuTn
HANOINBIINM i3 HUX; AKIIO &> b>c>d , TO YHCJIa 3IUITUTH 0€3 3MIHM; y PEIITi
BHUMAJKIB YC1 UHCIIa 3aMIHIOIOTHCS iX KBaJpaTaMHu.

2. Jlano midicHe 4yncio @, HatypainpHe yncio N. O0YucInTu:

1 1 1
+

a a(a+1)+mJr a(a+1)---(a+n)

3. JlaHo milicHe 4ucio a, HaTypaiabHe unciio N. OOYUCIUTH:
a(a-n)(a- 2n)---(a - nz)

4. Jlano HatypanbHe N, miticHe X. OOYHCINTH:
sinX +sin® X +---+sin" x

5. Jlano HarypasbHe N, giticae X. OO0YnCIuTH:
SinX +sinx* +---+sin x"
10 1
6. OOuucauTn Z_—

i 1!
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10.
11.
12.
13.
14.
15.

10.

11.

12.

128 1

OOGuncnuTH —
iz (2i)

12

52
i
OO0uuc -
YUCIIUTH Iill 7 o3

Omnpenenutpy 4UCIO, MOIY4aeMOE BBIIMCHIBAHUEM B OOpAaTHOM MOpsIKE LHU(P
3aJJaHHOTO HaTypaJbHOI'O YHCJIIA.

Hano Hatypanbse yncio N. Ckinpku nudp y aucii N?

Jano HatypanbHe yncio N. YoMy opiBHIOE cyma oro nudp?

Jlano HaTypasibHe yncio N. 3HaiTH nepiury nudpy ducia n.

3HANTH MaKCUMAJILHUN €JIEMEHT OJJHOMIPHOTO MACHBY.

3HaWTH MIHIMAJIbHUM €JIEMEHT cepell JOJATHUX €JIEMEHTIB OJIHOMIPHOTO MacHBY.
3HalTH CyMy BiJl’€MHUX €JIEMEHTIB OJJHOMIPHOTO MAaCHBY.

11.3. IlepeJiik TeOPeTHYHUX MUTAHDb JJIS MiZICYMKOBOI0 KOHTPOJIIO IPYroro
ceMecTpy

[Io Take BKa31BHUKH, HABIIIO X BUKOPUCTOBYBATH. BKa31BHUKN Ha CTPYKTypHU Ta
00’€KTH. 3B’SI30K MACHUBIB Ta BKa31BHUKIB. AJ[pecHa apu(MeTHKa.

ABTOMaTH4YHE, CTAaTHYHE Ta JIWHAMIYHE BUJIUICHHS HaM ATl IS 00 €KTIB.
BuxopuctanHs BKa3iBHUKIB Ta ocujiaHb Ha 00'ekTH. [lepenaya 06’ exTiB y QyHKIIIT.
JIBoBUMIpHI Ta OaratroBHUMipHI MacuBU. baratoBuMipHi MacuBH B cTwi MoBu C.
BexTop BekTopiB. [lepegaua 6araToBUMIpHUX MacUBIB y PYHKIIII.

[lepeBanTaxeHHs (QyHKIIIM, KOHCTPYKTOPIB Ta METOIB.

[Tabnoni GyHkuii Ta kaacu. Hasimo BukoprcroByBatu. HaBeniTh npukiiaay.
PexypcuBni ¢ynkiii. Buxin 3 pekypcii. [lpsmuii ta oOpaTHu# X0J peKypcii.
Buxopuctanns cTeky npu pekypcii. PeKypcuBHI CTpYKTYypH JTaHUX.

[Tonsittss kmacy Tta oO'ekra. Iloms (mani) Tta Meronu (MOBENIHKA) KIACiB.
Konctpyktopn (3 mapamerpamu Ta ©6e3 mapametpiB). [lepeBaHTaskeHHS
KOHCTPYKTOpIB Ta MeToAiB. Ilpuknaan kKoHCTpykTopiB. OrojiolieHHs KJIaciB.
CtBOpeHHS 00'€KTIB.

Knac string. Konctpyktopu knacy string. Omnepauii (+, +=, =, NOpIBHSHHS).
Metoau-3anutu: length, find. Metoau-komanau: insert, erase.

Mo Take iHkancymsamia? Ak 1 HaBimo MU ii BUKopuctoByeMo y C++? Haenitsb
MPUKJIIAJ 11 BAKOPUCTAHHS.

[Ilo mo3nauaroTs Moaudikatopu public, protected, private y C++? fxi 3 HuX
3a3BUYail BUKOPUCTOBYEMO JJISI TIOJIIB, METO/IIB, KOHCTPYKTOPIB?

[IMo Take xoHCTpyKTOp? Hapimo BiH motpibeH? Ski CHHTaKCHUYHI OCOOIUBOCTI Mae
OT'OJIOIICHHS] KOHCTPYKTOpA MOPIBHSAHO 31 3BUYaiHUM MeToAoM? HaBeniTh npukian
KOHCTPYKTOpA.

[[lo Take HacmigyBanHs? Koaum mnoTrpiOHO Ta KoM  HeOaxaHO MOro
BUKOPHUCTOBYBaTH. HaBeniTh mpukiaau.
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14.

15.

16.

17.

o pE

10.

11.

OnumiTh CHHTAKCHC THUIIOBOTO KOHCTPYKTOpa JOYIPHBOTO Kiacy (MiAKiacy).
HageniTe npukiia.

[Ilo Take momimMopdizm? UM BipTyajdbHI METOAU BIAPI3HSIOTHCS BiJ 3BHYANHUX
MeTo1B. HaBeniTh npukiaan BIpTyaIbHUX METO/IB.

[Ilo Take abctpakTHui kimac? Hapimo BiH moTpiObeH? UM MOXXHA CTBOPUTH
eK3eMIUISIp a0CTpakTHOTO Kiacy 1 SKIo Tak, To #Ak? Haemite mnpukian
a0CTPaKTHOIO KJacy.

Komu knac, ycmaakoBaHuil Bifg aOcTpakTHOTO, HE Oyne aOctpaktHum? HasenmiTob
MPUKIIAT.

[Ilo Take RTTI (indopmariis npo TUNU Mg 4ac BHUKOHaHHS)? Hapimo motpiOHe
npuBeneHHs TUmiB dynamic cast? UYuMm BOHO BIJAPI3HIETHCA BIJ 3BUYAWHOTO
HaBeJCHHS TUTIIB. HaBeiTh mpukia.

11.4. Ilpukjaaau NPaKTHYHUX 3aBJAaHb VIS MiACYMKOBOI0 KOHTPOJIIO IPYroro
cemMecTpy

VY 3amaHoMy pSAAKY NOpaxyBaTH KUIBKICTh CHMBOJIIB Y BEPXHBOMY PETICTPI.
VY 3amaHoMy pSAAKY NOpaxyBaTH KIIBKICTh BXOKEHb 33JaHOTO CUMBOJLY.
VY 3amanomy psanky nepeBectu cumBoiu ‘D’, ‘E’ Ta ‘F’ y HuxHIlM perictp.
VY 3amaHomy pSAKY 3aMIHUTH TIEpIle BXOJDKEHHS 3aJlaHOTO MiApsA/Ka Ha 1HIIUN
TIPSIIOK.
JlaHo moposkHii BekTop HuMX yucen. Jlomatu 10 BeKTopa Il yucia Big 1 go 22
BKItOUHO. Jlomatu umcna Big 23 mo 100 BkarouHo. BumanuTu ocTaHHE YHCIIO.
Po3npykyBaTtu BeKTOD.
Beectu 3 knaBiarypu uucino X. JlojaTtu mepmivii BEKTOp KpaTHI TPbOM yuCiaa 3
nianaszony Bix 1 mo X, a Apyruii BeKTOp mapHi 3 1[poro gianazony. Haapykysatu 12
YyceN 13 TMEePIIOro BEKTOpa (SKIIO 4Yucen y BEKTopi MeHmie 12, HaapyKyBaTu
MOBIJOMJICHHS ). PO3IpyKyBaTH Npyruii BEKTOP y 3BOPOTHOMY MOPSIAKY.
Cknactu mporpamy, sika:

a) BBOJUTH €IIEMEHTH MaTPHIl po3mipoM 4 x 5;

0) BM3HAaYa€ HOMEpPHU CTOBIYMKA Ta PsI/IKA 3 MIHIMAJIIBHUM €JIEMEHTOM;

B) 3MIHIOE JIOJIaTHI €JIEMEHTHU Ha HYJIL.
Cxknactu mporpamy, sika:

a) OOYMCIIIOE €JIeMEHTH MaTpuil po3Mipom 12x7 3a  (dopmynoro

a,; =In(i, j)-i+1j;

0) 3HaxXOAUTh cepeaHbOAPU(DMETHYHE YCiX TOJATHUX €JIEMEHTIB MaTPHIIL;

B) OOYHMCITIOE CYMH €JIEMEHTIB PSJIKiB.
Hexait N — HeBia'emue nuie uncio. PexypcuBHO omucaTé (QyHKITIIO Bij mapamerpa
N, sika 3HaX0AUTH cTapury (MiBy) nudpy uncia N.
Hexait N — HeBia'emue niie uncio. PekypcuBHO omucaTé QyHKITIIO B mapamerpa
N, sika 3HaXOAUTH HaOUTBITY (Y yrcia N.
Januit macuB niicaux yucen A po3mipy N. Hamumiite pexkypcuBHy QyHKIIIO, sKa
3HaXOJIUTh CyMYy MTO3UTHUBHUX €JIEMEHTIB MACUBY.
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12.

13.

14.

15.

16.

17.

Hanucatu maGnoHHy (YHKIIO BHUPIMICHHS 3aBJaHHS: 3HAWTH MaKCUMajbHE 13
TPHOX 3HAYEHb &, b, C.

Hammcatu ma6ioHHy GyHKINIO BUPINIEHHS 3aBJaHHS: 3HAWTH MiHIMAJbHE 13
JOTUPHOX 3HAYEHb 4, b, C, d.

Hanucatn mraGnoHHy (GYHKINIO BUpIMICHHS 3aBIaHHS: 3HAUTH MaKCUMaJIbHHMA
€JIEMEHT OJJHOMIPHOTO MAaCHUBY 3 TAPHUMH 1HJCKCAMHU.

Hamucatn mabmoHHy GYHKIIO BHPIMIEHHS 3aBIaHHSA: 3HAWTH MiHIMaIbHUN
€JIEMEHT OJJHOMIPHOTO MAaCHUBY 3 TAPHUMH 1HJCKCAMHU.

Hanucatu mabnonHy (yHKIIIO BUPIIICHHS 3aBJaHHS: 3HAWUTH MEPIIMNA €IeMEHT
MacHUBY, OLTBIINH 3a JesKe 3HadeHHs limit.

Hamnucatu ma6noHHy (YHKINIO BHUPIIMICHHS 3aBJaHHS: 3HANTH OCTaHHIM €JIEMEHT
MacCHUBY, MEHIIIHI 3a Jieske 3HaueHHs limit.

12. Po3noain 0aiB, sIKi OTPUMYIOTH CTY/I€HTH

[Toroune TecTyBaHHs Ta camocTiiiHa poboTa — 1 cemecTp

[lincymxoBwHii

KOHTpOIb (3aJ1iK) Cyma —1 cemectp

3microBuid MOIyIh Nel

T1

T2 T3, T4 T5, T6 T7 T8

5

5 10 15 10 10

TectoBa KOHTpOIBEHA poOOTa

3a 3MICTOBUM MOAyieMm 1 -
10

[IpakTHyHA KOHTPOJIbHA
poOoTa 3a 3MiCTOBHM
MoayneMm 1 - 15

20

100

T1, T2 ... — TeMH 3MICTOBUX MOJIYJIiB

[TorouHe TecTyBaHHs Ta caMOCTiliHa poboTa — 2 ceMecTp

3micToBUN MOy Ne2

3micToBui Moaynb Ne3

3mictoBuil Moy Ne 4

Tl T2 T3 T4 | T1 | T2 | T3,T4,T5 T1, T2 T3, T4
5 5 5 5 3 2 5 5 5
[MigcymKoBHiA Cyma — 2
[TorouHe TecTyBaHHS Ta caMOCTiiiHa poboTa — 2 ceMecTp KOHTPOJIb y
(iCHI/IT) CeMeCTp
[HnuBiyansHe
3micToBuii MOy NeS 3micToBmit MOIyH Ne6 caMoOcCTiitHe
3aBJIaHHSA 30 100
T1, T2, T3, T4 T1, T2, T3
20
5 5
T1, T2 ... — TeMu 3MICTOBUX MOJYJIiB
IlIkana ouinroBanuga: HanmioHaabHa Ta ECTS
3arajgbHa ) .
. Ominka ECTS HamionanrpHa mkaia
cyma OaiB
90 — 100 | A — «BIAMIHHO» 5 «BIIMIHHO» 3
85 —89 | B — «xayxe nodpe» ‘B
AYHE 100P 4 «z100pe» s
75—84 | C — «uobpe» <

RN
©




70 — 74 | D — «3a10BUIBHOY

3 «3a10BUIBHOY
60 — 69 | E — «gomycTtumo» A

3559 F — «HEe3a10B1IbHO 3 MOKITUBICTIO TIOBTOPHOTO 3
CKIIaTaHHs . =

. 5 2 «HE3aJ0BlIILHOY <

034 FX — «He3a10B116HO 3 000B’I3KOBUM 9
MTOBTOPHUM KYpPCOM)» <

13. MeToauuHe 3a0e3Me4YeHHA

KoMmruiekc  HaBUaJ bHO-METOJUYHOTO  3a0C3MEYCHHA  JUCIHMIUIIHK;  HOPMATHBHI
JOKYMCHTH; TPE3CHTAIlIHI Marepiaad; aBTOPChbkUil oHmaiiH kypc 3 C/C++
(3HaXOAUTHCA y PO3POOIII).

14. PexoMeHI0BaHAa JliTepaTypa
14.1. OcHoBHa JiTepaTypa

1. Stanley B. Lippman, Josée Lajoie, Barbara E. Moo, C++ Primer - 5th Edition /
Addison-Wesley Professional, 2012. — 1399 p.

2. Stephen Prata, C++ Primer Plus , Sixth Edition / Addison-Wesley Professional,
2011. — 1440 p. ISBN: 0321776402.

3. Bjarne Stroustrup, Programming: Principles and Practice Using C++ 2nd Edition /
Addison-Wesley Professional, 2014. — 1312 p.

4. Paul Deitel, C++20 for Programmers: An Objects-Natural Approach (Deitel
Developer Series) 3rd Edition / Pearson, 2022. — 960 p.

5. Bjarne Stroustrup, Tour of C++, A (C++ In-Depth Series) 3rd Edition / Addison-
Wesley Professional, 2022. — 320 p.

6. I'pumiox 1O. 1., Pak T. €. O6’exkTHO-Opi€HTOBaHE MporpamyBaHHS MOBOW C++:
HaBuanpbHUM. mociOHUK. JIEBIB: Bug-so JIY BX]I, 2011. 404 c.

7. benos KO.A. Beryn no nporpamyBanus moBoro C++. / FO.A. benos, T.O. Kapnayx,
F0.B. Kosanb, A.b. CraBpoBchkuil. — K.: BupaBHuvo-nomirpapiyHuii UEHTP
«KwuiBcbkuii yHiBepcuteT», 2012. — 175 C.

8. Bceryn no mporpamyBanns MoBoto C++. Opranizanis nanux / T. O. Kapnayx, 1O. B.
KoBans, M. B. Ilorienko, A. b. CraBpoBcbkuit. — K.: BIII "KuiBchkuii
yHiBepcuteT", 2015.

9. Tarapuyk . 1., Hinenxo FO. B. [IporpamyBanus moBamu C ta C++: HaBY. 110Ci0. /
J.J. Tatapuyk, FO.B. [linenko. — K.: ,2012. — 112 c.

14.2. JlomomixkHa JiiTepatypa

10. O0’eKTHO-OpiEHTOBAaHE MPOrpaMyBaHHs: KOHCIIEKT JICKI[IH AJ CTYJCHTIB HANpsMy
nigroroBku "Komm’rotepni Hayku" Bcix ¢popm HaBuanns / FO. E. Ilappronos, B. M.
®denopuenko, M. 1O. Jloces, O. B. lllep6akos. — XapkiB : Bun. XHEY, 2010. — 312

C.
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11.

12.

13.

14.

15.

16.

1.
2.
3.

4.

Bertrand Meyer, Object-Oriented Software Construction, second edition, Prentice
Hall, 1997. — 1296 p.

[max 3. S. IporpamyBannst moBoto C. — JIbBiBchbKa modmiTexHika, 2011. — 436 c.
ISBN 978-617-607-104-4

PoGept Maprin. Yuctuii koa. CtBopeHHs 1 pedakropunr 3a gomnomororo Agile. —
®abymna, 2019. — 448 c. ISBN: 9786170952851

Pobepr Maprin. UYwucra apxitektypa. — ®Pabyma, 2020. — 368 c. ISBN:
9786170952868

Binnuk B.HO. AnropurmiuHi MOBH Ta OCHOBM mporpamyBaHHs: moBa C. —
Kurtomup: KATY, 2007. — 328 c.

C++. OcHoBu mnporpamyBaHHs. Teopis Ta mnpaktuka : miapyunuk / [O.T.
Tpodpumenko, HO.B. Ilpoxon, L[.I'. IllBaiiko, JI.M. bykara Ta iH.]; 3a pen.
O.I".'Tpodumenko. — Oneca: Penikc, 2010. — 544 c.

15. EnexkrponHi indopmauiiini pecypcu

The C++ Resources Network — Pexxum moctymry: www.cplusplus.com/
C++ reference — Pexxum noctymy: https://en.cppreference.com/w/
C++ Language Reference / Microsoft Docs — Pexum  gocrymy:
https://docs.microsoft. com/en-us/cpp/cpp/cpp-language-reference
International Standard ISO/IEC 14882:2020(E) — Programming Language C++:

[Enextponnwmii pecypc]. — Pexxum mocrtymy: https://isocpp.org/std/the-standard.

5.

[Ipe3enTaiii JeKiiil Ta METOAMYHI BKa31BKU JO BUKOHAHHS JJAOOPATOPHUX POOIT

B CIICKTPOHHOMY BI/IFJIHI[i .

6.

JIaboparopHi pobotu Ha miaTdopmi onlineGDB.
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