. MiHiCTepCcTBO OCBITH 1 HAYKH YKpaiHu :
JEPXKABHUU YHIBEPCUTET IHOPACTPYKTYPHU TA TEXHOJIOI'TH
IHCTHTYT ynpaBJiHHsA, TEXHOJIOTIH Ta Npasa

®AKYJBTET YIIPABJIIHHS I TEXHOJIOT'THA

—

- ~ ™
«CXBAJIEHO» "\ (BATBEPZKEHO»
Ha Jacizanti npnumam,um KOMicii Buenoio panoio [HcTHTYTY ynpasninus,
JDﬂT : ‘ 1 TexHoOriii Ta npasa
\ ‘ :' Hporoxon Ne 6 Big«21» cigra 2020 p.
Ipox \xo.u Ne AoBin « __;_‘» UL 2020 p. Fonona Qyuox " I}/
Pextop' J] . WA= "~ B.B. Iauin N S 1(’((’7’ ~ M.B. Kos6atiok

/

ITPOI'PAMA

BCTYNHOro (paxoBoro BUNpoOyBaHHS HA HABYAHHS /151 3100y TTS
PiBHA BHILOI OCBITH — nepioro (0akajiaBpcbKOro)
3i cneniasibHoOCTi 121 «IH:KeHepisi nporpaMHOro 3ade3ne4yeHHs»
Ha 0a3i ocBiTHbO-KBaMipiKaniiiHOrO piBHA
«MOJIOJIIMM CIIEIIAJICT»

Knis-2020



3MICT
1 BATAJIBHI TIOJTOIKEHHSL. ... eeeeseeeseeeseseseees e ss e ss e eeseseseneeeee 3
2 KPUTEPIT OLITHIOBAHHSI. ......ovooveoeeeeeeeeeeeeeeeseeseeeseeesee s ese s e esesaese e s snseseseeees 3
3 TIPOTPAMUY JIACLIVATIIITH. ... s eeeee s eneeees 4
3.1 TIPOTPAMA JIMCIIUTUTIHU «APXITEKTYPA KOMIT'IOTEPA>. ... .........4
3.2 [IPOTPAMA JIMCLIMTUIIHUA «OCHOBY [TIPOTPAMYBAHHSI».................. 5
3.3 IPOTPAMA JIMCLIMTUTIHU «OB’€KTHO-OPICHTOBAHE
TIPOTPAMYBAHHSI® . ... eeeeeea e 7
4 EK3BAMEHALAHI TIMTAHHS. ... eeeeeeeeee e 11
4.1 EK3AMEHALIIMHI IUTAHHSA 3 AUCLMUIUIIHU «APXITEKTYPA
KOMITEOTEPAR ..o 11
4.2 EK3AMEHALIIMHI TMTAHHSA 3 AUCLUIUIIHUA «OCHOBU
TTIPOTPAMYBAHHSI® . ... seesereseeeesessesessessesessseseesnennennn L
4.3 EK3AMEHALIIMHI TIMTAHHS 3 JUCLIATUITHU «OB’€KTHO-
OPICHTOBAHE ITPOTPAMYBAHHSI . .....e e oo 12

5 PEKOMEHIOBAHA JIITEPATYPA......oiiiiiii e 14



1 3AT'AJIBHI ITOJIO’KEHHA

BigmoBimno go IlpaBunm  mpuitomy 10  JlepkaBHOTO  yHIBEPCUTETY
1HPPACTPYKTYypH Ta TEXHOJOTIM YHIBEPCUTET 3I1MCHIOE MiJTOTOBKY 3a PiBHEM BHIIOi
ocBITH — nepmuM (OakanaBpChbKUM) 3a OCBITHBO-IpO(EciiHUMU mporpamamMu 3i
CKOPOYEHUM TEPMIHOM HaBYaHHS 0Ci0, siKi 3100y OCBITHhO-KBaTi(IKAI[IHHUN PiBEHBb

KMOJIOJIITUHN CIEIIaIiCT». . . . '
[Mporpama ¢axoBux BumpoOyBaHb 3i cremianbHocTi 121 «IHXKeHepis

nporpamMHoro 3abesneuyeHHs» (nam — Ilporpama) € HOPMAaTUBHHM JOKYMEHTOM
JlepKaBHOTO YHIBEPCUTETY 1HGPACTPYKTYpH Ta TEXHOJOTIH, SKUH po3po0IeHO
Kadeaporo 1HPOpMaLIMHUX TEXHOJOTIM Ha OCHOBI OCBITHBO-TIpO(deciiiHOI mporpamu
I1ITOTOBKY MOJIO/IIOTO CHeIianicTa raimy3i 3Hanb 12 «IHdopmariiiiii TeXHOIOT1i».

[Iporpamy po3poOieHO 3 ypaxyBaHHSIM peKOMeHjaiiii MiHicTepcTBa OCBITH 1
Hayku Ykpainm T1a 3rigHo [lpaBun mnpuilomy Ha HaBuaHHA 10 JlepkaBHOTO
YHIBEPCUTETY 1HGPACTPYKTYPH Ta TEXHOJIOTIH.

Jlep>kaBHHI yHIBepCUTET 1HOPACTPYKTYpPH Ta TEXHOJOTIH MpUMAE HA TEPIIHMA
(31 CKOpOYEHMM TEpPMIHOM HaBuYaHHs) abo Apyruil (Tperiii) Kypc (3 HOPMATHBHHUM
TEPMIHOM HaBYaHHS Ha BaKaHTHI MiCIs) OC10, AKi 3100yl OCBITHBO-KBaTi(iKaIiHUN
piBEHb MOJIOJIIOTO CIELialicTa, Ha BU3HAUYEHY KUIBKICTh MICIB JIJIS 3100YTTS CTYIEHS
OakamaBpa.

3apaxyBaHHs [0 YHIBEPCUTETY 3JIHCHIOETbCS 3a pe3yJbTaTaMH BCTYIIHOTO
BUINIPOOYBAaHHS B MEXax JILEH31HOro o0csry.

BerynHuku ckianaioTh NHCBMOBE BCTYIHE BUMIPOOYBaHHS 3 (paxy, pe3ysbTaTé
SIKOTO OIIIHIOIOTHCS 32 «CTOOATBHOIO» IIKAJIOK.

[Iporpama BuMpoOyBaHHS BKIIOYAE TPH TEOPETUYHUX TNHUTAHHA 3 TaKUX
JTUCITUTUTIH:

«ApXiTEeKTypa KOMII I0Tepa»;

«OCHOBH MPOTpaMyBaHHS»;

«O0’€KTHO-OPIEHTOBAHE MTPOrpaMyBaHHS».

2 KPUTEPII OLIIHIOBAHHSI
BiamoBizai oIiHIOIOTHCS 3a «IBOXCOT OanbHOIO» mikaiaoro (Big 100 mo 200).
[[Ixama ominroBanHs mounHaeTbes Big 100 OamiB. 3a BipHY BiANOBIAL aOITypIEHT
OTPUMYE:

3aBmanHsg MaxkcuMalibHa KUIBKICTh OaJIiB
TeopeTnyHe TUTaHHS 3 TUCITUTLIIH:
ApXiTeKTypa KOMITIOTEpa 30
OcHoOBHU NIpOrpaMyBaHHs 40
006’ €KTHO-OPIEHTOBAHE MPOrpPaMyBaHHSI 30
Pazom 200

Minimaneauil npoxignuit 6an — 130 OamiB. Akiio abITypi€eHT CKJIaB BCTYIIHE
nucbMoBe BunpoOyBanus Ha 100-129 Gaunis, BiH (BOHA) HE PEKOMEHYETHCS 10 BCTYILY.




3 HPOI'PAMMU JUCIUIIJITH

3.1 IPOI'PAMA JUCHUMIIJITHU «APXITEKTYPA KOMII'IOTEPA»

Tema 1. 3HailloMCTBO 3 apxXITEKTypolW TMEpCOHAIBHOrO KoMi'ioTepa. Kacudikaris
KOMIT FOTEpiB

Texnonoriuni Ta ekoHomiuHi acnekTd. Kiacudikamiss komm'iorepiB. Krnacudikarii 3a
npuHmunoM nii. Knacudikanis 3a npusnaueHHsm. Kiacudikaiis mo po3mipax 1 o04HCITIOBalIbHIN
notyxHocTi. Knacudikaris 3a gyHKIioHanbHUMH MOXIUBOCTAMU. [lepconanbHi komm'torepu. IrpoBi
komrr torepu. Poboui cranmii. X-repminanu. Cepsep. MeltHppeiim

Tema 2. 3aranpHi NpUHIKIN apXiTEKTypH Komil totepiB. Kommuekryroui [TK
[Mpuniunu nobyaoBu koM 'otepa. Apxutekrypa ¢pon Heiimana. [IpuHumn poGoTH MammHu
¢on Heiimana. Apxitektypa i crpykrypa IIK. Bynosa komn’totepa

Tema 3. KoHCTpyKIIist CHCTEMHUX IUIAT, COKETH, CIIOTH PO3IIUPEHHS, YUIICET

Bubip marepunchkoi tuiat. Sk po3ibparucs 3 mapamerpamu. Bubip marepuHcbkoi miartu. Sk
po3iboparucs 3 mapameTpamu. Bubip BHpoOHMKAa MaTepUHCHKOI IiaTH. BuOip cokera MaTepHHCHKOI
wiatd. bynoBa wmarepuHcbkoi miaTH. OCHOBHI po3'eMu MaTepuHCbKOT miaTH. Dopm-(axrop
MAaTEpUHCBHKOI IUIaTU

Tema 4. OcoOmuBocTi cydacHuUX BineokapT. Pexum pobotu Bigeo kapTu. OCHOBHI
XapaKTePUCTUKU

Ax BuOpatu Bigeokapty s Komi roTepa. OCHOBHI XapakTepHCTHKH. bymoBa BiaeokapTu
KoMIT'IoTepa. XapakTepucTUKU Bifgeo KapT. Komn'torep 3 JekiibkoMa BifeokapTamu. Yum
BIJIPI3HAETHCS IHTETPOBaHA BileOKapTa BiJl AUCKPETHOT

Tema 5. KoM toTepHi muHU
Komm'torepra mmna. Tunu, npusHaueHHS W (YHKIIOHYBaHHS IIWH. TWUNK IIMH BBEIACHHS-
BuBeeHHs. [[Ilnna mam'sti. [llura mporecopa

Tema 6. ['mubuHa KOIBOPY Ta A03BOJIEHA CIIPOMOXKHICTh. AmapaTHe NMPUCKOPEHHS TpadiuHuX
byHKIIIH
AnapatHe npuckopeHHs. [ mubuna xonasopy. IloHsaTTs pacTpoBoi rpadiku

Tema 7. OcobauBOCTI CydyacHUX 3ByKOBHUX KapT. PesxuM poOOTH 3BYKOBOI KapTu
Sk mpairoTh 3BYKOB1 KapTU. Metou cTBopeHHs 3ByKYy. CyuacHi 3BykoBi TexHoJorii Ta API.
3Byk B [IK. AC 97 3BykoBi konoHkH. CyuacHi pimeHHs. TepMiHu

Tema 8. MynbTiMemiaakycTika

Kinbka nmopan mono BuOopy akyctuku 5.1. AkTuBHa abo macuBHa akycTHKa. AKycTuka 5.1.
Sven 5.1 IHOO-MT-R. Logitech Speaker System Z906. Elac STARLET 5.1. Akxycruka KEF T-205. AE
Neo 5.1 V2 Vermont

Tema 9. [Iporecopu koprmopartii Intel

3aranbHa  XapakTepucTHKa MikpomnpouecopiB  ¢ipmu Intel. ApxiTekTypa cydacHHUX
MikpornpomecopiB ¢ipmu Intel. IIpomnecopu ¢ipmu Intel B mopiBHSHHI 3 MOAEHAMHU IHIIUX QipM.
3aranpHa xapakrepucTtrka npouecopis Intel Core 13/15/i7

Tema 10. PiznoBug DRAM. KoncTpykitist mam'sti
OcHOBHI MOHATTA. BuHyTpimmsa nam'ate komm'torepa. Cucrema BIOS.  OcHoBHi
XapaKkTepUCTUKHU orepaTuBHOI mam'ari. Tunm oneparuBHoi mnam'sati: ¢opm ¢akropu DIMM 1
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Tema 11. CyuacHi Binuectepu. KoHCcTpyKIlis BiHUECTEpa

OcHoBHI moOHATTSA. OCHOBHI XapakKTepUCTHKU BiHYecTepa. JKopctkuit muck. KoHcTpykiris
KOPCTKOTO JHCKa. XapaKTePUCTHKU >KOPCTKOTO mucKa. IcTopiss po3BUTKy BiHuecTepiB. bymoma
XKOpCTKOro nucka. Inrepgeiicu. 36epirants iHpopmarii

Tema 12. MepexeBa kapra

MepexeBa kapta. [IpuzHaueHHs 1 BUIu MepexHoro agantepa. O@yHKIIIT MEpEKEeBOTo ajanTtepa.
Bumun mepexeBux kapt. KondirypyBanHs MepexeBoi muatu. IHTepdeiicu. Bumorn no cepBepHux
MEPEKEBUX KapT

Tema 13. Maruitoontuysi guku. SSD. Blu-ray

OCHOBHI XapaKTEPUCTUKU MAarHiTOONTUYHMX JUCKiB. 3amuc. 3uuTyBaHHsA. OCHOBHI
xapakrepuctuku SSD. SSD nucku - npuHImn podoTH, WBUAKICTE, HaaiiHIcTs SSD. HanaiitHicts SSD.
Onrtumizaris SSD. besneka SSD. OcHoBHi Xxapaktepuctuku Blu-ray. TexHosoris TBep0ro MOKpPUTTS.
3uutyBaHHs. CHCTEMH 3aXUCTy aBTOPCHKUX IPaB.

Tema 14. Knacudikariiss MOHITOpIB
Knacudikanis MoHiITOpiB. MOHITOPH 3 €NeKTPOHHO-IPOMEHEBOIO TpyOkoro. Kiacudikaris
EIIT. Pinkokpucraniyni moHiTopu. [InmazmoBi monitopu. LEP. BipryansHuii peTuHaNbHUI MOHITOD

Tema 15. Ilpuntepu. Knacudikaiis Ta OCHOBHA XapaKTepHCTUKA IPUHTEPIB
Knacudikanis npuntepiB. Jlazepri npuntepu. Cpitnomiogni mnpuaTepu. CTpyMeHEBi
npuHTepu. besnepepsHa mogaua. MaTpuuHi IPUHTEPH

3.2 IIPOI'PAMA JUCHUIIJITHA «OCHOBHU ITPOI'PAMYBAHHS»

Tema 1. Currakcuc Moy C++. 3MIHHI Ta THON JAaHUX

Ictopiss moBu mporpamyBanHss C++. Andapir moBu C++. 3Haku omepamiid 1 creriaibHi
cumBoiH. [IpaBuna ckimaganHs komeHTapiB. [ToHATTS 3MiHHOI, KOHCTAHTH, iAeHTH}IKaTopa. [IpaBuia
OTOJIOIIEHHS 3MIHHUX. THIN JaHUX Ta iX BUKOPUCTAHHS.

Tema 2. Bupasu ta onepauii. CTpykTypa nporpamu

ITonsaTTs onepanaa Ta omnepartopa. [IpaBuia 3anucy apupMeTHyHHX BUpas3iB. ApupMeTHUHI
omepauii Ta omepauii npucBoroBaHHsA. IlpiopuTer omepauii B MaTeMaTHYHUX BHpa3ax. 3aIuc
OCHOBHUX MareMaTH4HUX QyHKHii. [IpaBuna 3BeneHHs TumiB. CTPYKTYpH THUIIOBOI NMporpamMu Ha
C++.

Tema 3. BeeieHHS-BUBEICHHS JAHUX

Omepariii TOTOKOBOTO BBeJeHHA-BUBeAeHHS. Omnepaii ¢opmMaToBaHOro BBEICHHSI-BUBEIACHHS.
Iarepdeiic cepenoumia C++ Builder. IMocnigoBHICTE CTBOpeHHS Ta OCHOBHI (yHKLIi poOOTH y
KOHCOJIBHOMY PEXKHMI.

Tema 4. [IporpamyBaHHs JIIHIHHUX aJITOPUTMIB
OcHOBH TIporpaMyBaHHS JIIHIMHUX alrOpUTMiB MOBOO C++. 3amuc MaTeMaTHYHUX BHPA3iB.
BukopucranHs mOTOKOBOTO BBEJACHH-BUBEACHHS. [[1IKIIFOUeHHST OCHOBHUX 010J110TE€K (PYHKITIH.

Tema S. IIporpamyBaHHs pO3rayXeHHUX aJTOPUTMIB
[TonsitTs noriyHoi 3MiHHOI. ba3oBi Ta MoOITOBI JIOTIYHI omeparlii, iX MO3HaYeHHS Ta MpaBHIIa
3actocyBaHHs. [IpiopuTeT JOriYHUX Omepartii.
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Tema 6. YMoBHHMIi oriepaTop BuOOpy if

CuHTakcuc Ta NOpSAJOK BUKOHAHHS MOBHOTO Ta CKOPOYEHOTO YMOBHOI'O OIEpaTopy. 3amuc
CKJIaZICHUX YMOB TnepeBipku. [IpaBuia BKIaeHHs yMOBHUX ONEpaTopiB oAuH B oHOr0. CHHTAaKCHC Ta
MOPSAIOK BUKOHAHHS TEPHAPHOT YMOBHOI omeparti.

Tema 7. YMOBHHI OniepaTop MHOKUHHOTO BUOOpY SWitch

CuHTakcuc Ta cnocoOu 3aCTOCYBaHHs OoIepaTopa rnepeaadl ynpasiiHHs. [IpaBuna iMeHyBaHHS
MiToKk. Hebe3neku, ToOB’s3aHi 3 BUKOPUCTAaHHSAM MiTOoK. Dopmar omeparopa BHUOOpPY BapiaHTIB.
[Topsiiox BUKOHAHHS MOCHIJIOBHOCTI OIEpaTopiB B oneparopi BUOOpy BapiaHTiB. IIpu3HaueHHs ciiB
switch, case, break, default.

Tema 8. [IporpamyBaHHs HUKJIIYHUX aJITOPUTMIB

[ToHATTS TWKIIYHOTO OOYMCIIOBAIBLHOTO Tporiecy. Bumm nukiiB. CKIIagoBI YaCTHHU IHKITY.
dopMyBaHHS YMOBU TpPUNUHEHHS IUKITYy. [IOHATTS HeckiHYeHHOro HuKIy. [ToHATTS iHimiamizarmii,
Mo diKarii, ireparii.

Tema 9. Oneparop 1uKIiTy 3 JTiunasHIHKOM for. Bkiageni rukmm
CunTakcuc oreparopa 3 jmiuwibHukoM for. Ilukiu 3 HakonmuueHHSM. ITepaTUBHI MMKIU.
Brutaneni nukim.

Tema 10. Oneparop nukiy 3 nepexymoBoro While ta miciastymosoro do-while
CuHrakcuc IUKIIB 3 nepexyMoBoto While ta micisymoBoro do-while. ITonsTTst pekypeHTHOTO
CHIBBITHOILIEHHSI.

Tema 11. OnepaTtopu nepepuBaHHs Ta 00poOKa BUKITIOYECHb

Omneparopu 3aB4aCHOT'O 3aBEPIICHHS oneparopis. [IpuHIMIIM BUKOpHCTaHHS onepaTtopis break,
continue, return. CTBOpeHHs, MepexoIUleHHs 1 00poOka BUKIOYeHb. CTaHIapTHA Ta IMOBTOPHA
00poOKa BUKITIOYCHbD.

Tema 12. OrosomieHHs 1 BBeJICHHS-BUBEACHHS OTHOBUMIPHUX MacHBIB

[Tonsitrs MacuBy. Im’st macuBy. Enementu Ta innekcu. [IpaBuna oronomeHHs Ta iHiiami3armii
OJTHOBHMIpHHX MacHBiB. BuninenHs mam’sTi mig 30epiranHs MacuBy. | 'eHepaTop BUIAJAKOBUX YHCEN.
3BepTaHHs 70 €JIEeMEHTIB MacuBy. THII30BaHI KOHCTAHT-MaCHBH.

Tema 13. O6poOka 0JHOBUMIPHUX MacHBIB

TumoBi 3amaui  0OpOOKM OJHOBUMIPHUX MACHBIB: OOYMCICHHS y3arajlbHIOBAIBHUX
XapaKTEePUCTUK, MOIIYK MAaKCUMAJIbHOTO YHM MIHIMAJbHOTO €IEMEHTa, MOIIYK 3aJaHUX EJIEMEHTIB,
MePECTaBIISTHHS CJICMEHTIB.

Tema 14. OrosnoiieHHs 1 BBeICHHS-BUBEICHHS JIBOBUMIPHUX MacHBiB

[TonsaTTst GaratroBUMipHOOTO MacuBy. llpaBmiia orojomieHHs, iHiIiamizamii Ta BBEICHHS-
BUBe/IeHHS MaTpullb. [lopsnok 30epiranHa MaTpullb B MaM'aTi KOMII'I0Tepa. 3BEpPTaHHS /10 €JIEMEHTIB
Matpuili. MeToau BCTAaHOBJICHHS IMPHHU Ta TOYHOCTI ITPH BUBEJICHHI MAaTPHILIi Ha KOHCOJIb.

Tema 15. O6poOka TBOBUMIPHUX MacHUBIB

BnactuBocti marpunib. TumoBi 3amadi oOpoOKHM MaTpHIlh: OOYMCIEHHS Yy3arajibHIOBaIbHUX
XapaKTePUCTUK PAIKIB, CTOBIIIIB 1 MaTPHULl, MOUTYK MaKCUMAaJIbHOTO YU MIHIMAJbHOTO €JIEMEHTa Ta
fioro iHAEKCIB, 3aMiHa Ta MEPECTABIISTHHS €IIEMEHTIB.

Tema 16. Bka3ziBHUKH
Piznunst mixxk azgpecoro Ta 3HaueHHSM 3MiHHOI. [loHsTTS BKkaziBHHKA. [IpaBuia orosomeHHs
BKa3iBHUKIB. Omeparii aapecartii Ta po3aapecarii Bka3iBHUKIB. [lopokHiii Bka3iBHUK. Bka3iBHUK Ha
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OJTHOBUMIpHHMI MacuB. Bka3iBHMK Ha OaraTOBHUMIpHHN MacuB. 3BEPTaHHs /IO €JIEMEHTY MacHBY 3a
BKa31BHUKOM. ApudMeTrKa BKa3iBHUKIB.

Tema 17. JlunamiuHa mam’sith
[TonsaTTss nquHamivyHOi mam’saTi. OmepaTopu BHUIIJICHHS Ta 3BUIBHEHHS IWHAMIYHOI Tam’sTi.
OrouomeHHs Ta iHimiaTi3ais IMHAMIYHIX 3MiHHUX. /J{uHAMiYHi OZTHOBUMIpHi Ta IBOBUMIpHI MacHBH.

Tema 18. J[aHi CHMBOJIBHOTO THITY

[TonsiTTs cumMBOIBHOrO TUIy JAaHuX. Tabmuus komyBanHs cuMBomiB ASCIIl. TlosTrs
KEepPYBIBHOTO CHMBOJYy Ta €CKeHI-mociigoBHOCTI. DyHKIMIT 11t poOOTH 3 CHMBOJIAMHU. AJTOPUTMH
OTIPAIFOBaHHS CHMBOJIBHUX 3MIHHUX. MacuBu cMBOJIiB. CHMBOJIBHI Ta PSIIKOBI KOHCTaHTH.

Tema 19. Knac psakis String
OrostommeHHs Ta iHiriamizamis psaaka String. OyHkmii i METOIU OmpaIfoBaHHS PSAAKIB String.
@OyHKIIIT BBEICHHA-BUBEICHHS PAAKIB Y KOHCOM1. DYHKIIT U1 poOOTH 3 psiAKAMHU.

Tema 20. OromomieHHs 1 onuc QyHKIIIH

[TonsaTTst Qynkuii. OronomeHHs Ta BU3HaueHHs (QyHKIII. 3aroJloBOK Ta MPOTOTHUI (DYHKIIII.
[lpaBuna opranizamii ¢ynkuii. Aprymenta ¢yskiii. Komanaga moBepHeHHs pe3ynbTary (QyHKIIIL.
[TonsTTst BOymoBanoi pyHkiii. ' 1o6anpHI Ta JJOKaIBHI 3MIHHI.

Tema 21. [lepenaua napameTpiB 10 GyHKIIN

CraTuuHi Ta aBTOMaTHuHI 3MiHHI Yy QyHKuisx. CrnocoOu mepenadi mapameTpiB 10 (QYyHKII.
[lepenaua macuBy 10 (QyHKIIT 32 T0mMOMOror BkasiBHHKA. [lapamerpu ¢yHKIIT 31 3HaYEHHSIMH 3a
3aMOBYYBAaHHSIM.

Tema 22. CTpykTypH 1 oniepaiii 3 HUMHU

[ToHATTS CTPYKTYpH 1 CHHTAKCHC 11 oroJomeHHs. [Topsaok BUAUIEHHS TaM’ ATi T CTPYKTYPY.
[Himiamizamist CTPYKTYp TOYaTKOBUMHU 3HAa4YeHHSAMH. [IpaBuia [IocTymy 0 TOJIB CTPYKTYpH.
Po3wminienHs cTpykTyp B AMHaMivHii mam’ati [IpaBuna BKIaAEHOCTI CTPYKTYP.

Tema 23. O6’eHanH 1 oneparii 3 HUMH
[TonsTTss 00’€MHAHHS 1 CHUHTAKCHC HOTO OrojiomieHHs. ExoHOMIS mam’aTi 3a paxyHOK
BUKOPHUCTAaHHS 00’ €HaHb. AHOHIMHI Ta IMEHOBaHi 00’ € JHAHHS.

Tema 24. ®aitsin Ta (HaiiIoB1 TOTOKU

[TonsatTst Qaiimy. Buau daiinis. Onepauii 3 ¢aitnamu. Po6ota 3 TekcroBumu (aitnoBumu
notokamu. bibmioTeka KiaciB MOTOKIB uii poboTn 3 (aiimamu. Pexxumu BinkpuBaHHS (aiimiB.
[TocninoBHe 3anucyBaHHs A0 ¢ailily 1 34MTyBaHHA 3 (aiiiy.

Tema 25. binapsi ¢aitm
[TonsitTst 6iHapHOTO Paiury. [loeneMeHTHE 3anMCyBaHHsI 1 3UUTYBaHHS 3 (aitiy.

Tema 26. loBinbHuit goctyn 1o ¢aitry
Metoau mno3unioHyBaHHS Kypcopy Yy ¢aimi. KonctanTHi 3HaueHHs mno3unid. Meroau
BH3HAYEHHS ITOTOYHOI TO3UIIT y daiimi.

3.3 IIPOI'PAMA JUCHUIIJITHA «OB’€EKTHO-OPIEHTOBAHE INPOI'PAMYBAHHS»

Tema 1. Tunu nanux. Bupasu.
Turmm nanux, moaugikaropu. Bupasu, nepeTBOpeHHs TUTIIB, TPUBEACHHS THITIB. ApU(PMETHIHI
omepariii, onepariii iHKpeMeHTallii Ta JeKpeMEeHTalIli1, oreparii MOpiBHSHHS, JIOT14HI omnepairii, mooiTOBI



onepariii. OnepaTtopu: TepHApPHHUI, YMOBHI, BUOOPY, IUKITY.

Tema 2. OcHOBHI onepaTopu MOBH C/C++.

JlokanpHi Ta T1yI00anbHI 3MiHHI. Orneparopu IPUCBOEHHS, CKJIaJ€HUH Ta MHOXUHHUI
OIlepaTopy NMPUCBOEHHS, TEPHAPHUI OIepaTop, Pi3HOBUAM YMOBHOTO OIepaTopa.

Onuc 3MIHHUX, MAacHBIB. OJHOBUUIpHI Ta OararoBuMipHi MacuBU. MacuBu psjakiB.Omneparop
BUOOpY, BKJIAQJECHUN ONEparop, pPI3HOBUIM OINEpPaTOpiB LHUKIY, BKJIQJEHI ONEpaTopu IUKIIB.
[Tpuknanu.

Tema 3. OcHoBHI onepatopu MoBH c/c++. DyHKIIi.

[Iporotunu ¢yHKIINH, BU3HAYeHHA (QYHKIINA, GopManbHi Ta (akTudai nmapamerpu. Crocodu
nepenadi mapametrpiB y ¢yskuito. Ilapamerpn ¢yHKIii 3a 3aMOBUyBaHHSM. 3arajibHa CTPYKTypa
porpaMH, 1o MIiCTUTh (YHKIII, crocodu mepenadi aprymenTiB y ¢ynkmito. [puknamu. Iepemaga
MmacuBiB y pyHkiito. Omeparopu 6e3yMoBHOTO mepexoy: return, break, continue. ®ynxiris exit().

Tema 4. bibmiorekn MOBHU C++.

bibmioTexkn crammaptHux (QyHKIINA: GyHKIID BBEICHHSI-BUBEACHHS, (QYHKIIT Juisi poOOTH 3
psAlKaMH Ta cUMBoJIaMH, 0i0mioTexka MaTeMaTH4HUX (yHKIIH, ¢yHkuii dacy 1 gatu, QyHKOil
JMHAMIYHOTO PO3MOALTY MaM’sITi, CIy»K00Bi QyHKIIIi.

bibmioTexkn craHgapTHUX KIACiB: CTAaHJAPTHI KJacH BBEICHHS-BUBEICHHS, CTaHIAPTHI
KOHTEWHEPHI KJIacH, CTaH/IapTHI aJITOPUTMHU.

Tema S. [lokax4uku.

OcHoBHI oneparii, agpecHa apudmeruka, Jlii Hax nokaxuumkamu. [lokakuMku Ha MacuBH,
3BEpHEHHS JI0 €JIEMEHTIB MacHBY 3a JONOMOTOI0 MOKax4uKiB. [lepenaua mapameTpiB 3a JOIMOMOTOIO
nocuyianb. OnepaTopu AMHAMIYHOTO BUJILJIEHHS Ta 3BUIbHEHHS IaM'sTi new, delete.

Tema 6. KopucryBanbki THITH TaHUX.

CrBopeHHsI 00'elHaHHSA, CTBOPEHHS €K3eMIUIApYy 00'€JHaHHS, CHOCOOM 3BEpHEHHS [0
€JIEMEHTIB 00'€THaHHS, BKa31BHUKHU Ha 00'eqHaHHA. Po3mip cTpykTyp Ta 00'eqnansb. [lepemiku, 0iTOBI
nosist. [Ipukiagy.

CTBOpEHHSI CTPYKTYpPH, CTBOPEHHSI €K3EMILISIPY CTPYKTYPH, CIIOCOOM 3BEPHEHHS JI0 €JIEMEHTIB
CTPYKTYpH, MACHUBH CTPYKTYD, niepeada cTpykTyp pynkuisim. Ilokaxkuuku Ha cTpykTypH. [Ipuknagm.

CTBOpEeHHsSI CTPYKTYPH, CTBOPEHHS €K3EMIUIAPY CTPYKTYpH BHKOPHCTOBYIOUM MOKAXKYHUK,
CIIOCOOM 3BEPHEHHS /IO EJIEMEHTIB CTPYKTypH 3a JOMOMOTOI0 MOKAa)XYHWKa, CTBOPCHHS MAaCHUBIB
CTPYKTYp, AOCTYII /IO €JIE€MEHTIB MacuBY CTPYKTYp 3a JOIOMOTIOIO MOKaXYMKa, Iepeaadya CTPYKTYp
(YHKIISIM BUKOPUCTOBYIOUH MOKAXKYHUK.

Tema 7. 3acrocyBaHHS MOKaX4MKIB. JJMHaMIYH1 CTPYKTYpH JAaHUX.

3arajibHa  XapaKTepUCTUKA JUHAMIYHMX CTPYKTYp JaHuX. BusHadennsa. JliniiiHui
OJTHO3B’SI3HMI Ta JIBO3B'SI3HI CTUCKH, IIUKTIYHUHN CIIHCOK, Yepra, CTEK.

CTBOpEHHs JIHIHOTO OAHO3B’A3HOIO CIUCOKY, OIepalii 3 JIHIHHUM OJHO3B’SI3HUM CITHCKOM.
3acTocyBaHHS MOKa)XYUKA Ui CTBOPEHHs 1 BUKOHAHHA  Omepauid 3 JIHIHHUM OJHO3B’S3HUM
CIHCOKOM. J{OCTym 10 €IeMEHTIB CHUCKY, MOIIYK €JIEMEHTIB B JIHIHHOMY OJHO3B’S3HOMY CITHCKY.
[Tpuknagu nporpam

CTBOpeHHsI 4epru Ta CTEKy 3a JONOMOTOK IOKaXK4YMKa, Olepalii 3 4Yepror Ta CTEKOM.
3acTocyBaHHS MMOKa)XKYHMKA JJIs1 CTBOPEHHS 1 BUKOHAHHS oOIepauiid 3 ueprorw ta crekoM. Jloctym 1o
eJIEMEHTIB 4epru Ta cTeky. [Ipuknanu mporpam.

Tema 8. [Ipunuunu 00'€KTHO-OPIEHTOBAHOrO MPOrpaMyBaHHS.
OcHOBHI HampsiMH B mporpaMmyBaHHi. Pome mnpenmery. IlepeBarm 1 mimi 00'ekTHO-
opieHTOBaHOro mporpamyBaHHs. IlpuHnun aOctparyBanHs. — IlpuHounm oOMeXeHHs JOCTYyITy.
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MopynpHicTe. BrnactuBicte mapanenizmy. OCHOBHI 00'€éKTHO-OpPIEHTOBaHI MOBH IpOTrpamMyBaHHS.
Etanu po3poOku mporpaMHHUX CHCTEM i3 BUKOPHCTAHHAM OO'€KTHO-OPIEHTOBAHOTO MPOTPaMyBaHHS:
aHaJi3, MPOEKTYBAHHS, €BOJIOLIS CUCTEMH Ta MO iKaIlis.

[Tonstrs abctpakTHOro TUy AaHux. OCHOBHI MpaBuia MOOYAOBHU aOCTPAKTHOTO TUITY JaHHX.
IaTepdeiic 1 peamizanis. [Iponenypra abctpakitis 1 abcrpakinist qaHux. OCHOBHI NMPUHIUIHA 00’ €KTHO
OpIEHTOBAHOT'O MPOrPaMyBaHHs: IHKANCYJIALISA, MOMIMOP(}i3M, yCraaKyBaHHS.

Tema 9. Knacu Ta inkancyssiis. O0’exTu.

Knac sik cTpyKTypHUH THUIT JaHUX. 3aXUCT 00'€KTa 3a JIOMOMOI0I0 aOCTPAKTHOIO THITY JaHHX.
PiBH1 mocTymy A0 €lIeMEHTIB Kjacy: 3aralbHOIOCTYIHHM, 3aXUIIeHUH, npuBaTHUi. Meronu Kiacy.
3wminHi Ty Kiacy. [HTepdeiic knacy. Peanizaris kimacy. [Ipuknaau intepdeiicy 1 peamizarii. OCHOBHI
XapakTepucTuku 00’ekTy. OO0’€KTHO-OpIEHTOBAHUM MmiaXiJy y nporpamyBaHHi. CTBOpEHHS KIacy.
O0’extn, ¢yHKIii-wieHn, naHi-wieHH. CTaH Ta TOBOKCHHsS 00 €KTiB. [neHTHdikaris 00’ €KTiB.
Omepartii Hax 00’€KTaMHU: CTBOPEHHS 00 €KTy, BHIIYYCHHS 00 €KTy, Moaudikarlisi, CeleKilis Ta
iTepauis. pyxHi QyHKII.

Tema 10. BusnaueHns kiacy.

Busnauenns wunenHiB kmacy. JlOCTYNHICTH KOMIOHEHTIB Kiacy. KommoHeHTH-maHi i
KOMIOHEeHTU-QyHKIil. Jlani-unenn kmacy. Dyskmii-wieHn xmacy (meroam). Ilokaxumk Ha
KOMITOHEHTH Kiacy. [lokakuMk Ha KOMIIOHEHTH-JIaHi. [loKaX4MK Ha KOMIOHEHTH-(yHKIIII.
Konctpykrop 1 nectpykrop y C++. Ilokaxuuk this. pyxus Qynkuis. JdpyxHiil ki1ac. BusnaueHHs
MmetoiB knaciB y C++. CTBOpeHHs eK3eMIUIpiB Kiacy. MacuBH 00’ €KTIB.

Tema 11. KoHCTpYKTOpH Ta 1€CTPYKTOPH.

Onuc KOHCTPYKTOPIB Ta JECTPYKTOPiB, BUKIUK KOHCTPYKTOPIB, JIOKAJTbHI Ta TJI00AJbHI
KOHCTpyKTOpU. KOHCTPYKTOpPH 3 OJHMM MapaMeTpoM, 3 JIBOMa IMapameTpamu 1 0e3 mapaMmerpis.
[Tpuknanu.

[Himianmizamist MacuBiB 3a JOMOMOTOK KOHCTPYKTOpa 3 OJHHMM TapaMmeTpoM, 3 JBOMa
napamerpamu i 6e3 mapamerpiB. [lepeBaHTakeHHs (DYyHKIIIH, HEOTHO3HAYHICTh, TEPEBAHTAXKCHHS
KOHCTPYKTOpiB. KOHCTpYKTOp KOMitOBaHHS.

Tema 12. [lepeBanTakeHHSI ONIEPATOPIB.

CrtBopenHs ormepaTopHoi (yHkiii-wieHa. [lepeBaHTa)keHHS OMEpaTOpiB J0JaBaHHSI Ta
BigHiMaHHs. CTBOpeHHs mpedikcHOi Ta mocTdikcHOi (opM omepaTopiB IHKpEeMEHTalil Ta
JCKpEeMEeHTAIT].

[lepeBanTaXE€HHS OMEPATOPIB 3a JIOTIOMOTOI0 APYKHBOT onepaTopHoi (GyHKIIiI. 3acToCyBaHHS
ApY>KHBOI (QYHKILIT U IepeBaHTaKEHHsI ONEepaTopiB «++», «--». [IiABUIIIEHHS THYYKOCTI IPOrpaMu 3a
JOTIOMOTOF0 JIPY>KHBOT ONIepaTOpHOT PYHKIIII.

Tema 13. IToaimopdizm.

[MoustTs nomimopdizmy. IlepeBantaxkenust pynkuid. Bupryansni pyHkiii. AOGCTpakTHi Ki1acu.
[lepeBu3HaueHHd Ta TNEpEeBaHTAXEHHS sK TUNM moiiMopdismy. EdextuBHicTs mnomiMopdizmy.
[lepeBanTaxxeHHS KOHCTPYKTOPIB. [Hiliani30BaH1 Ta HEiHiNiaTi30BaH1 00’ €KTH.

Tema 14. CriagkyBaHHs.

barpkiBchbKMM 1 TOXigHWUK Kiacu. Bu3HadyeHHs moxigHoro kimacy. KoHcTpykTopu Ta
JIECTPYKTOPH TMOXiTHMX KiaciB. [lepeBH3HAaYeHHS METOMIB 1 BIIACTHBOCTEH. Bimkpure Ta 3akpute
CIIaKyBaHHS. 3aXUIICHI WICHH KJIacy, 3aXUIICHE CIIaIKyBaHHS.

CnankyBaHHs s peamizarii. CrnagkyBaHHS s BigMiHHOCTI. CrHaakyBaHHS JUIsl 3aMiHU
TUMIB. YIIPaBIIiHHS CKJIAQJHOIO MEpexero crnaakyBaHHs. EQexTuBHicTh criagkyBaHHs. CriBBIIHOIICHHS
MiX BKJITFOUCHHSIM 00'€KTIB 1 CrTagKyBaHHSAM. BipTyansHi 6a30Bi Ki1acy.



10

Tema 15. VY3aranbHeHi QyHKIIT Ta KJIacH.
[a6monu. OyHKIIT 3 1BOMA y3aralbHEeHUMH TUMamMu. [lepeBaHTakeHHs MAOIOHHOT (QYHKIIII,
3acTocyBaHHA IA0JIOHHOT (PYHKIIIT. Y3araqbHEeH1 KJ1acu.

Tema 16. OCHOBH CUCTEMH BBEICHHI-BUBEICHHS B CH+.

[TonsTTs motoky, BOynoBaHi noToku, (hpopMaToBaHE BBECHHA-BUBEICHHS, (prakku popmarTis,
MaHinyJssaTopu ¢opmartiB. DaiioBa cucTema. 3UNTYBaHHS Ta 3alluc TEKCTOBUX (QailiiB. besdopmarue
Ta OlHApHE BBEJCHHS/BUBEACHHS. JIOBUIBHUI HOCTYTI.

Tema 17. Cepenosuiiie 00'€eKTHO-OPIEHTOBAHOTO

OCHOBHI TPUHIMIK TOOYJIOBU cepeAoBHINA O00'€KTHO-OPIEHTOBAHOTO MporpamyBaHHs C-++
Builder. Peanizauis npuHUMIIIB CHaIKyBaHHS, 1HKancyssuii, nmoiaimMopdizmy. Kmacu ta 00’exktu B
cepenoBume C++ Builder. XapakrepucTuku 00’€KTIB: BIACTHBOCTI , MeToau Ta momii. IloHATTs
MMPOEKTY, CKIIAJIOBI TMPOEKTy, po3poOka Ta 30epekeHHS mpoekty B cepenoBumie C++ Builder.
bibmioTekn KOMIIOHEHTIB.

Tema 18. Cxitax 0i6mioTexu stl

KonTeliHepHi KJ1acu, aJfOPUTMH, ITEPAaTOPH, PI3HOBUIM ITEpaTOpiB, MPEAUKATH, PI3HOBUIU
NpeauKariB, pyHKIIT TOPiBHAHHS, QYHKTOPH, po3noaitoBadi. [Ipusnayenns anroputmi. CTanmapTHi
QITOPUTMH. 3aCTOCYBaHHS aJITOPUTMIB IS POOOTH 3 KOHTEHHEpHUMH Kiacamu. llpukiamgu.
Busnauenns ¢ynkropa, pisHOBUIU (GYHKTOpiB, BOyIOBaHI (PyHKTOpU, CTBOpEHHS (YHKTOPIB,
3acTocyBaHHs (YHKTOpiB. Pegakropu 3B’513Ky, Ta X 3aCTOCYBaHHS.

Konctpykropu, oneparopu Ta GyHKIII1, 1110 BU3HAYEH] B Ki1aci «Stringy». Onepartii 3 psakamMu B
kaaci «String». Ipukimaau

Tema 19. IlocninoBHi konTeliHepu. Knac vector

[TonsTTs KOHTEHHepHOro Kiacy «Vector», madgoHHAa crenudikamis, KOHCTPYKTOPH,
oreparopu Ta (yHKIIi, 0 BU3HAYEHI B Kiaci «Vector». [locTyn 10 eneMeHTIB BEKTOpa: BCTaBKa,
BHJIAJICHHS €JICMEHTIB BEKTOpA.

[ToHsTTS KOHTEHHEpHOTrO Kiacy «Listy, mabmoHHa crienudikallisi, KOHCTPYKTOPH, OMepaTOpr
ta (ynkuii, mo Bu3HaueHi B kmaci «List»y. JlocTym 10 eleMeHTIB CIHUCKY: BCTaBKa, BUIAJICHHS
€JIEMEHTIB CIIUCKY.

Tema 20. ITocninosHi koHTelHepu. Kinacu stack, queue

[TonsaTTs KOHTEHHEpHOTO Kiacy “Stack”, mabmoHHa crienudikaiist, KOHCTPYKTOPH, ONEPaTOPH
Tta ¢yHKiii, mo Bu3HaueHi B kimaci “Stack”. JlocTym 10 €leMEHTIB CTEKy: BCTaBKa, BUIAJIICHHS
enemeHTiB cTeky. I Ipunnunu po6otu 3 kinacom. Ilpuknagy.

[TonsaTTss KoHTeliHepHOrOo Kiacy “Queue”, mabnoHHa crenudikamisi, KOHCTPYKTOPH,
omeparopu Ta (yHKIi, Mo BU3HaueHI B kiaci “Queue”. JlocTym 10 €leMEHTIB 4epru: BCTaBKa,
BUJAJICHHS eneMeHTiB uepru. [lpuniunu po6otu 3 kinacom. [Ipuxiaau.
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_ 4 EK3AMEHAIIVHI U TAHHS
4.1 EK3AMEHALIUHI IUTAHHSA 3 JUCHUIIJITHA «<APXITEKTYPA
KOMIT'IOTEPA»

IcTopis po3BUTKY 0OUMCITIOBAIIBLHOT TEXHIKH.

OcHoBHI npuHIKIHK apXiTekTypu Gon Heiimana.

ADpXITEKTypa Cy4aCHHUX KOMII IOTEPIB.

Knacudikarist koM 10TepiB.

Opranxizaliist KoM’ FOTEpa Ha PiBHI acemoiepa.

[IpencraBnenns iHpopmallii B KOMIT 0TEpi.

CucremMu 4nCIEHHS.

OcHoBHi 0110ku GyHKIionyBanHs: [1K.

di3uyHa opraHizailis mam’sTi Ta JUCKH.

[Tpu3HavyeHHs Ta IPUHLIKI pOOOTH BHYTPILIHBOI IaM SITi.
Cucrema BIOS.

OneparuBHa nam’siTb. OCHOBHI XapaKTEPUCTUKH.

@yHKIIT Ta BUAM OTIEPATUBHOI 1AM’ ATI.

[Tpu3HaueHHs Ta QYHKIIOHYBaHHS KeII-11aM’ sITi.

BbynoBa MaTepuHCHKOT I1aTH.

[ToHATTS 1 CTPYKTYpa HinceTa.

OcHOBHI po3’€MH MaT€pPUHCHKOT MJIaTH.

®opM-hakTOp MaTEPUHCHKOI TUIATH.

Buau ta OCHOBHI XapaKTepUCTUKU TOPTIB BBOY — BUBOJY.
Cucremna muHa. Buam ta GpyHKIil mmH KoM’ 1oTepa.

KoM’ rotepHi inTepdelicu: mopTH, IMUHN, MEPEXKHI iHTepdercH.
LlentpanbHuii Mikporporecop. [Ipu3HadeHHs Ta OCHOBHI TEXHIYHI TapaMeTpH.
IcTopist pO3BUTKY Ta MOKOJIIHHS IEHTPATBHUX MIKPOTIPOIIECOPIB.
XapakTepucTHKa Ta apxiTekrypa nporecopis Intel.

BynoBa BineokapTu KOMI ' 0Tepa.

XapaKkTepUCTHKH BifeokapT. [HTerpoBaHi Ta TMCKPETHI BiZICOKapTH.
ArmapaTtHe TpUCKOpeHHS TpadiuHuX QyHKIIIH.

[TpusHavenHs1, Oy1oBa Ta 0COOINBOCTI 3BYKOBOI KapTH.
MynbsTuMeniaakycTuka. Ilapamerpu Ta XapakTepUCTHKH.
[Tpu3HavYeHHs Ta BUIM MEPEKEBHUX aalTepiB.

CepBepHi MepeKeBi KapTH.

BynoBa Ta mpu3HavyeHHs BiHUeCTepa.

MargiToonTUYHI IUCKH.

[TpunaIIMT pOOOTH Ta OCHOBHI XapakTepucTuku SSD.
TexHoJorist Ta OCHOBHI Xapakrepuctuku Blu-ray.

Bunu Ta 0CHOBHI XapaKTEpUCTUKHU MPUHTEPIB.

[Tpu3HavyeHHs Ta BUAM MOJIEMIB.

[Tpu3HavyeHHs Ta kiaacuikaiis MOHITOPIB.

Buu MOHITOpIB Ta IPUHIMIY iX (PYHKIIIOHYBaHHS.

CraHzapTHI IpUCTPOi BBOAY-BUBOLY.

4.2 EK3AMEHAIIAHI IATAHHSI
3 INCHUIIVITHA «OCHOBMU ITPOT'PAMYBAHHS»

[Tonsitta anroputMy. OCHOBHI BJIaCTUBOCTI allTOPUTMIB.
I'padiunuii onuc anroputmis. [IpaBuina noOyn0BU 6I0K-CXEM.
Moga C/C++. CtpykTypa nporpamu. IlifkimtoueHHs 3aroJoBHUX (aitiis.
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Moga C/C++. KoncranTu Ta 3MiHHI.

Mosa C/C++. Tunu nanux.

Moga C/C++. Bupasu ta onepariii.

Moga C/C++. Onepatop npucBoroBanHs. CKilaZieHl1 onepaTopy IPUCBOIOBAHHS.

Mogsa C/C++. Apudmernyni oneparopu. [Ipiopurern apudMeTnaHNX Oomeparrii.

Mogsa C/C++. OnepaTopH iHKpEMEHTY Ta JIEKPEMEHTY, iX mpedikcHa Ta mocTdikcHa GOpMH.

. Moga C/C++. OnepaTopu NOpIiBHSHHS Ta JIOT1YHI ONEPATOPH.

. MoBa C/C++. OcHoBHi MareMaTnuHi ¢yHKIii. [lepeTBOpeHHs TUITIB JaHUX.
. MoBa C/C++. ®yHkuii A1 poOOTH 3 BUNIAJIKOBUMH YHCIIAMH.

. Moga C/C++. [TorokoBe BBEICHHA-BUBEACHHS TaHNX.

. Mosa C/C++. ®opmaToBaHe BBEICHHSI-BUBEICHHS JIaHUX.

. MoBa C/C++. IlporpamyBaHHSA JTiHIHHUX aITOPUTMIB.

. MoBa C/C++. IlporpamyBaHHS pO3rally’KEHUX aJTOPUTMIB.

. MoBa C/C++. Oniepatop yMOBHOTO MEPEX01y.

. Moga C/C++. OnepaTtop 6€3yMOBHOTO MEPEXOY.

. Moga C/C++. TeprapHuii yMOBHU orepatop.

. Mosa C/C++. Oniepatop BuOOpDY.

. MoBa C/C++. [ToHATTS PO LUKIIYHI IPOrPaMH.

. Mosa C/C++. I{uki 3 JIYHIBHUKOM.

. Mosa C/C++. [{uki 3 nepeayMoBOIO.

. MoBa C/C++. L1ux 3 miciisiyMOBOIO.

. MoBa C/C++. OnepaTopu nepepuBaHHs UKITY.

. MoBa C/C++. Ilonsarts macuBy. OroJonieHHsl, BBEIEHHA-BUBEIEHHS 1 00poOKa 0JTHOBUMIPHUX

MAacCHBIB.

Moga C/C++. OroJjonieHHs, BBeIeHHsI-BUBEICHHS 1 00p0oOKa JBOBUMIPHUX MACHUBIB.

Moga C/C++. Bka3iBHUKHY Ta AUHAMIYHI 3MiHHI.

Mogsa C/C++. JlunamiuHa nam'sath. JlMHAMIYHI MacCHBH.

Mogsa C/C++. [laHi CUMBOJIBHOTO THITYy Ta OCHOBHI (DyHKII iX 0OpOOKH.

Moga C/C++. MacuBu cuMBOIIB 1 psiaku. OyHKIIT 00pOOKH PSIIIKIB.

Mosa C/C++. ®ynkmii kopuctyBada. OrosomeHHss 1 onmuc (yHKIii. 3aragbHa CTPYKTypa
IPOTpaMH, IO MICTUTh (YHKIII.

Moga C/C++. Ciocobu niepeadi apryMeHTiB Y (yHKIIIFO.

Moga C/C++. Ilepenaya macuBy y pyHKIIitO.

Moga C/C++. CTpyKTypu: CIIOCOOM OTOJIOLIEHHSI CTPYKTYp, CIIOCOOM CTBOPEHHS E€K3EMILIIpY
CTPYKTYpH.

Mosa C/C++. CTpyKTypu: JOCTYyI JO OKPEMHX €JIEMEHTIB CTPYKTYpH, BBEICHHS JTaHHUX
(YUCIIOBUX, CHMBOJIBHUX).

Moga C/C++. CtpykTypu: CTBOpeHHs MacuBy Tumy «CTpyKTypa», BBEJCHHS IaHUX B MacCHB
CTPYKTYD.

Moga C/C++. TekcToBi ¢aitnu.

Moga C/C++. PoboTa 3 (aitsioBUMH TOTOKaMH.

Moga C/C++. IlocnioBHEe Ha AOBUIbHE 3UMTYBaHHS 3 (ailiy.

4.3 EK3AMEHAIIMHI IUTAHHS 3 JUCHUILITHA «OB’€EKTHO-
OPIEHTOBAHE ITPOI'PAMYBAHHS»

OCHOBHI IPUHIUIN 00’ €KTHO-OPIEHTOBAHOT'O IPOTrPaMyBaHHSI.
Knacu 1 06’ extu. OCHOBHI XapaKTePUCTUKH 00’ €KTY.
Bu3HayeHHs Ta CTBOPEHHSI KJ1acy.

OyHKIIT-4IeHHU KIIacy.

PiBHI ocTymny 70 4WieHIB KJacy.

O6nacTh BUAMMOCTI KJIacy.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

CraTtuuHi WICHH KJ1acy.
BkaziBuuk this.

[Tpoctopu imMeH.

JlokanpHi Ta T00ANIBHI 00’ €KTH.
MacuBu 00’ €KTiB.

Crnioco6u nepemadi 00’ ekTiB y (pyHKIif0. [loBepHEHHS 00’ €KTIB (QYHKITISIMU.
Criocobu nepenayi MacuBiB 00’ €KTIB y PYHKIIIIO.

BkasiBHuku Ha 00’ €KTH.
KownTeitHepu i mocTym 10 HUX.

KOHCTpYKTOpPH Ta IECTPYKTOPH. [X CTBOpEHHS Ta BUKJIHK.

Kiacu 3 koHCTpyKTOpamu.

Kiacu 3 nectpykropamu.
[TapameTpu3oBaHi KOHCTPYKTOPH.
[TepeBanTaxxeHHs 1 BUOip (QyHKIIIH.
HpyxHi GyHKII.

[TepeBaHTaXECHHS OTIEPATOPIB.

Hpy>xHi Kiacu.

B3aeMo03B’s130K KJTaciB 1 CTPYKTYD.
[aKancynsmis.

YcnankyBanns. CTBOpEHHS i€papXii Ki1acis.
bazoBi Ta moxinHi kinacu. Buau ycnaakyBaHb.
[Tepenaya napameTpiB y 6a30BHii Kiac.
BxaziBHUKHY 1 MOCKUIIAaHHS HA TTOX1/IHI TUIIH.
Binkpure ycnaakyBaHHsL.

3akpuTe ycragKyBaHHS.

MHOXHWHHE yCIaJIKyBaHHS.

[TonsTTs mommophizmy.

CrannaprtHa 6i6mioreka mabdnonis STL.
[TabmoHM QYHKIIIMH.

[[TabmoHM KI1aciB.

BipTyanbHi ¢pyHKIii.

AOGcTpakTHi 6a30Bi KIIacH.

[[Ta6noHM 1 ycnaKyBaHHS.

CrannapTHa 00poOKa BUKITIOUEHb.
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