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1 3AT'AJIBHI TOJIO’KEHHSA

Bignosimno g0  IlpaBun  mpuitomy no0  JlepKaBHOro  yHIBEPCHUTETY
1H(GPACTPYKTYpH Ta TEXHOJIOTIM YHIBEPCUTET MpUMAE 10 BCTYINY HA HaBYaHHS IS
3100yTTS CTYyNeEHsl OakajiaBpa 3a 1HIIOIO CIeHIabHICTIO Ha OCHOB1 0a30B01 200 MOBHOI
BUIIIOi OCBITH 3a pe3yJIbTaTaMHt BCTYIMHUX ()aXOBUX ICIIHTIB.

[Iporpama ¢axoBoro BCTYHmHOTO ICIHUTYy 31 creriaiasbHocTeld 121 «IlHkeHepis
nporpamHoro 3abesneueHHs» Ta 122 «Komm’rotepui Hayku» (nmaii — I[Iporpama) e
HOPMAaTUBHUM  JIOKyMEHTOM JlepaBHOTO  yHIBEpCUTETYy 1H(pacTpyKTypu Ta
TEXHOJOT1H, AKuil po3pobiieHo kadeaporo iHGOpMALIMHUX TEXHOJIOTIH Ta AM3aiHY.
[Tporpama Bu3Hauae nepeik KOHKYPCHHUX MPEIMETIB JIJIsl TPOBEACHHS ICIUTY JUIs 0Ci0,
AK1 37100ynu 0a3oBy a00 MOBHY BHILY OCBITY, JJIA 3400yTTS pIBHS BHILOI OCBITH —
nepuoro (6akagaBpChbKOIo) 3a 1HILIOKO CHEHIATBHICTIO.

[Iporpamy po3po0ieHO 3 ypaxyBaHHSM peKoMeHAalliii MiHicTepcTBa OCBITH 1
Hayku Ykpainu Ta 3rigHo [lpaBun mnpuitoMy Ha HaByaHHS 10 JlepkaBHOTO
YHIBEPCUTETY IHPPACTPYKTYPU Ta TEXHOJOTIM.

3apaxyBaHHSl /10 YHIBEPCUTETY 3MAIMCHIOETbCA 3a pe3yjibTaTaMH (HaxoBOro
BCTYITHOTO ICITUTY B MEXKaX JIIEH31MHOT0 00CATY.

KonkypcHuii 6an BuU3HA4aeTbCs SK OILIHKA (paxOBOrO0 BCTYIHOTO icmuTy (3a
mkasoro Big 0 1o 200 GamiB).

[Iporpama icnuTy BKIIOYa€E TPH TEOPETUYHUX TMHUTAHHSA 3 JUCHUIUIIH
«ApxiTektypa Komm 'roTepa», «OCHOBH mporpamyBaHH®», «OO0’€KTHO-OpPIEHTOBaHE
porpaMyBaHHS.

2 KPUTEPIi OIIIHIOBAHHS

BiamoBizi OIiHIOIOTHCS 32 «IBOXCOTOAIBHOIO» IKajoro (Bix 0 g0 200).
3a BIpHY BIJINOBIJIb a0ITypIEHT OTPUMYE:

3aBaaHHA MaxkcuManbHa KIJIbKICTh OalIiB
TeopeTnune muTanHs 1 3 TUCIUTLIIHA 60
«ApXITEKTypa KOMI I0TEpay
TeopeTuyHe MUTaHHS 2 3 TUCIUILIIHU 70
«OCHOBH NPOrpaMyBaHHS»
TeopeTuyHe MUTaHHS 3 3 AUCIUILIIHU 70
«O0’€KTHO-OPIEHTOBAHE MTPOTPAMYBaHHS
Pazom 200

Minimanbanii ipoxigauii 6an — 100 OGamiB. Skmio abiTypieHT ckjaB (haxoBHiA
BcTynHUH icuT Ha 0-99 GaniB, BiH (BOHA) HE PEKOMEHIYETHCS JI0 BCTYITy Ha HABYAHHSI.




3 NPOI'PAMU JUCHUIIJITH

3.1 IPOI'PAMA JUCIUAIIVIIHU «APXITEKTYPA KOMIT'IOTEPA»

Tema 1. 3HalloMCTBO 3 apXITEKTYpOK IMEpPCOHAIBHOrO KoMmm'ioTepa. Kiacudikaris
KOMIT I0TEpiB

TexHomoriuni Ta ekoHomiuHi acnektn. Kimacudikarmis xomm'rotepiB. Kracudikamii 3a
npuniunom nii. Knacudikarmis 3a npusnadennsm. Knacudikamiss mo po3mipax i o0UMCIIOBaNIbHIM
noTyxHocTi. Knacudikartis 3a GyHKIIIOHATBHIMH MOXKIUBOCTSAMU. [lepconanbHi komm'toTepu. Irposi
Komr 'torepu. Poboui cranmii. X-repminanu. Cepsep. MeitHdpeiim

Tema 2. 3aranbHi NPUHIUIINA apXiTEKTypu KoMt 1oTepiB. Kommiekryroui [TK
[Mpunmunu noGynoBu KoM toTepa. Apxitektypa ¢on Heiimana. Ilpuniun poboTn mMammHU
¢don Helimana. Apxitektypa i crpykrypa [IK. BynoBa komm totepa

Tema 3. KOHCTpYKIIisl CHCTEMHUX I1JIaT, COKETH, CJIOTH PO3IIUPEHHS, YHIICET

Bubip marepuncpkoi tiatu. Sk po3iOpaTucs 3 mapamerpamu. Bubip marepuHchkoi tuiat. Sk
po3iopatucs 3 mapameTpamu. Bubip BHpoOHMKAa MaTepuHCHKOI miatu. Bubip cokera MaTepuUHCHKOI
wiatd. bynoBa wmarepuncpkoi matu. OCHOBHI po3'eMu MaTepwHChKOI TiatH. Dopm-pakrop
MaTEePUHCHKOI TUIATH

Tema 4. OcobmuBocTi cyuyacHuUX BimeokapT. Pexum poGotu Bigeo kaptu. OcCHOBHI
XapaKTePUCTUKU

Sx BuOpatu BimeokapTy uis kowmi torepa. OCHOBHI XapakTepucTHKU. bymoBa Bimeokaptu
KOMIT'IOTepa. XapaKTepUCTUKU Bigeo KapT. Komm'totep 3 nekinbkoMa Bigeokapramu. Yum
BIJIPI3HSAETHCS IHTETPOBaHa BiJjcoKapTa BiJ] IUCKPETHOL

Tema 5. KoM’ toTepHi uHHA
Komm'torepna muna. Tunu, npusHayeHHS ¥ (yHKIIOHYBaHHS IIMH. TWUIK IIMH BBEACHHS-
BuBezeHHs. [lIuna mam'sti. [luna npouecopa

Tema 6. [mubuHa KOJIBOPY Ta J103BOJIEHA CIPOMOKHICTh. AnapaTHE NMPUCKOPEHHS TpadiuyHUX

byHKIiI
Amnapartse npuckopeHHs. ['muOuna xonbopy. [IoHATTS pacTpoBoi rpadiku

Tema 7. OcoOauBOCTI Cy4acHUX 3BYKOBHUX KapT. PesxuM poOOTH 3BYyKOBOI KapTu
SIk mpaloroTh 3BYKOBI KapTH. MeToau cTBOpeHHs 3ByKy. CydacHi 3ByKoBi TexHouorii Ta API.
3Byk B [IK. AC 97 3ByKkoBi konoHkH. Cy4dacHi pieHHs. TepMinu

Tema 8. MynbTiMeniaakycTHKa

Kinpka mopan mono Bubopy akyctuku 5.1. AkTuBHa abo macuBHA akycTHKa. AKycTuka 5.1.
Sven 5.1 IHOO-MT-R. Logitech Speaker System Z906. Elac STARLET 5.1. Akyctuka KEF T-205. AE
Neo 5.1 V2 Vermont

Tema 9. IIpouecopu kopropariii Intel

3aranbHa XapakTepUCTHKa MikporpouecopiB  ¢ipmu Intel. ApxiTekTypa cydacHHX
mikpomponecopiB ¢ipmu Intel. Ilpouecopu ¢ipmu Intel B mopiBHAHHI 3 MOAEHAMH IHIIUX (QipM.
3aranpHa xapaktepucTuka mporecopis Intel Core 13/15/17

Tema 10. PiznoBun DRAM. Konctpykuist nam'ari
OcHoBHI moOHATTA. BayrpimHsa mnam'ste komm'iotepa. Cucrema BIOS.  OchHoBni
XapaKTEepUCTHKN OIepaTUBHOI mam'sati. Tunum onepatuBHOi mam'sati: ¢opm dakropu DIMM i
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Tema 11. CyuacHi Binuectepu. KoHCTpyKIIis BiHUecTEpa

OcHoBHI moHATTS. OCHOBHI XapakTepuUCTHKU BiHYectepa. Kopctkuii nuck. KoHcTpykiiis
KOPCTKOTO JMCKa. XapaKTepUCTUKHU >KOPCTKOTO JHUCKa. IcTopis po3BUTKY BiHdecTepiB. bynoa
KOpPCTKOro aucka. [arepgeiicu. 30epiranns indopmarii

Tema 12. MepexeBa kapta

MepexeBa kapta. [Ipu3HadeHHs 1 BUIM MepexxHOro agantepa. OyHKIIIT MepexeBoro ajanrepa.
Bumn mepexeBux kapt. KondirypyBanus mepexeBoi mimatu. Intepdelicu. Bumorn no cepBepHux
MEpEKEBUX KapT

Tema 13. Marnitoontuuni auku. SSD. Blu-ray

OCHOBHI  XapaKTEepPHCTUKH MArHITOONTHYHHUX JHCKiB. 3ammc. 3unmtyBaHHSA. OCHOBHI
xapakrepuctuku SSD. SSD aucku - npuHIMN poOOTH, BHUIAKICTE, HaAilHHIcTh SSD. Hanifinicte SSD.
Ontumizanis SSD. besneka SSD. OcnoBHi xapakrepuctuku Blu-ray. TexHomorist TBEpAOro NOKPHUTTSI.
3untyBanHs. CHCTEMHU 3aXUCTY aBTOPCHKUX IIPaB.

Tema 14. Knacudikamis MOHITOpIB
Knacudikamiss MoHiTOpiB. MOHITOPH 3 €IEKTPOHHO-NIPOMEHEBOIO TpyOkorw. Knacudikaris
EIIT. Pinkokpucraniuni moHiTOopH. [lmazmoBi moniTopu. LEP. BipTyansHuii peTuHaIBHUI MOHITOD

Tema 15. [IpunTtepu. Knacudikariist Ta OCHOBHA XapaKTePHCTUKA IPUHTEPIB
Knacudikamis npunrtepiB. Jlazepui mnpunrepu. Caitnomionni mnpuntepu. CrpyMeHeBi
npuntepu. besnepepsHa mogaya. MatpuuHi npuHTEpH

3.2 TIPOI'PAMA JUCIIAIIJITHU «OCHOBU TPOT'PAMYBAHH $»

Tema 1. Cunrakcuc MoBu C++. 3MIHHI Ta TUIINA JaHUX

Icropis mMoBu mporpamyBanHa C++. AndasiT moBu C++. 3HaKM omepamiii 1 cremiaabHi
cuMBonu. [IpaBuna ckiananas komeHTapiB. [IoHATTS 3MiHHOI, KOHCTaHTH, 1MeHTU(dIKaTopa. [TpaBuna
OTOJIOUIEHHS 3MIHHUX. TN TaHUX Ta iX BUKOPUCTaHHS.

Tema 2. Bupaszu ta onepauii. CTpykTypa nmporpamu

[TonsaTrs omepanna ta omnepartopa. [IpaBuina 3anucy apupMeTHUHHUX BUpas3iB. ApUpMETHUHI
omepauii Ta omepauii mpucBoroBaHHs. Ilpioputer omepauii B MareMaTHYHMX BHpa3ax. 3amuc
OCHOBHUX MareMaTH4yHux ¢yHkmii. [IpaBuna 3BeneHHs TuniB. CTPyKTYpH THIIOBOI NporpamMu Ha
C++.

Tema 3. BBeqeHHSI-BUBEJEHHSA JAaHUX

Omneparrii MOTOKOBOTO BBEIEHHsI-BUBENeHHA. Oneparlii ¢opMaToBaHOTO BBEICHHS-BUBEICHHS.
Inrepdeiic cepenopumna C++ Builder. IMocninoBHICTE CTBOpeHHsST Ta OCHOBHI (yHKIIi poOOTH Yy
KOHCOJIbHOMY PEXHUMI.

Tema 4. [IporpamyBaHHs JTIHIHHUX AJITOPUTMIB
OcHoBH TIporpaMyBaHHS JIHIHHUX anropuTMiB MoBOw C++. 3amuc MaTeMaTHYHUX BHUPA3iB.
BuxopucTanHs TOTOKOBOTO BBEACHH-BUBEACHHS. [[1IKII0OUEHHSI OCHOBHUX 010110T€K (hyHKITIMH.

Tema 5. [IporpamyBaHHs pO3ranyKeHHX alrOPUTMIB
[TonsarTs noriyHoi 3MiHHOI. ba3oBi Ta moOiTOBI JIOTi4HI omeparlii, iX MO3HAYEHHs Ta MpaBHUJIa
3actocyBaHHs. [IpiopuTeT JTOTIYHUX OTepalii.
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Tema 6. YMoBHu# oneparop Bubopy if

CuHTakcuC Ta NOPANOK BUKOHAHHS IMOBHOIO Ta CKOPOYEHOI'O YMOBHOI'O ONEpPAToOpy. 3amuc
CKJIaJICHNX yMOB nepeBipku. [IpaBuia BKIaJeHHS yMOBHHUX OIEPaToOpiB 0AWH B ogHOro. CHHTAaKCHC Ta
MOPSIZIOK BUKOHAHHS TEPHAPHOI YMOBHOT orepartii.

Tema 7. YMOBHHIA OrlepaTop MHOKHHHOTO BUOOpPY SWitch

CuHTaKcHC Ta crocoOM 3aCTOCYBaHHS oreparopa mepenadi ymnpasiinas. [IpaBuna imenyBaHHS
MiTok. HeOe3meku, ToB’si3aHi 3 BUKOpPUCTaHHsAM MiToK. dopmar omeparopa BHOOPY BapiaHTIB.
[Topsimox BUKOHAHHS TOCIHIIOBHOCTI OIEpaTopiB B oreparopi BuOopy BapiaHTiB. Ilpu3nauenHs ciiB
switch, case, break, default.

Tema 8. [IporpamyBaHHs IUKITIYHUX aITOPUTMIB

[ToHATTSI NUKIIIYHOTO OOYUCIIIOBAIBHOTO Tporiecy. Buan numkiiB. CKIIagoBl YaCTHHH IUKITY.
®opmyBaHHS YMOBH MPHUNHHEHHS LUKIY. [loHATTS HeckiHdeHHOro mukmy. [loHATTS iHimiamizarii,
moaudikarii, iteparii.

Tema 9. Oneparop HuKITy 3 JiunabHEKOM for. BkimageHi ruxmm
Cunrakcuc omepartopa 3 jiuwibHukoM for. Ilukimu 3 HakomWyeHHSAM. ITepaTWBHI IHKIIH.
BxiageHi 1UKIIn.

Tema 10. OnepaTop nukiy 3 nepeaymooro While ta micasiymosoro do-while
CuHTakcuc UKIIB 3 nepeaymoBoro While ta miciastymosoto do-while. TToHATTS pekypeHTHOTO
CIiBB1IHOIIICHHSI.

Tema 11. Onepatopu nepeprBaHHs Ta 00poOKa BUKIIOUYEHb

OrmepaTropy 3aB4aCHOTO 3aBepIICHHs orieparopis. [I[pHHIMITH BUKOPHCTaHHS oreparopis break,
continue, return. CTBOpeHHsI, mepexoIUIeHHs i 00poOka BukMO4YeHb. CTaHAapTHa Ta MOBTOPHA
00po0Ka BUKIIIOUEHb.

Tema 12. OrosonieHHs 1 BBEJICHHA-BUBEICHHS OJJHOBUMIPHUX MacHBIB

[Tonsittss MacuBy. Im’st macuBy. Enementu Ta inaexcu. [lpaBuia orosomenHs Ta iHiria€i3amii
OJTHOBMMIPHMX MacHUBiB. BuaineHHs nam’sti mijx 30epiranHs MacuBy. I'eHepaTop BHIIaJKOBHX YHCEI.
3BepTaHHs 10 €JIEMEHTIB MacUBY. TUII30BaHI KOHCTAHT-MacCUBHU.

Tema 13. O0poOka 0JHOBUMIPHUX MacHUBIB

TunoBi 3amaui  OOpOOKM OJHOBMMIPDHMX MAaCHUBIB: OOYMCJIEHHS Y3arajJbHIOBAJIbHUX
XapaKTEPUCTHK, MOITYK MaKCHMAJIbHOTO YHM MIHIMaIBbHOTO €JIEMEHTa, IMOIIYK 3aJaHhX EJIEMEHTIB,
NIEPECTABISHHS €JIEMEHTIB.

Tema 14. OrosonieHHs 1 BBeJICHHA-BUBEACHHS IBOBUMIPHUX MacHBIB

[TonstTss GararoBumipHOOTO MacuBy. l[lpaBmia orojomieHHs, iHIIami3amii Ta BBEACHHS-
BUBECHHS MaTpullb. [lopsaok 30epiranHs MaTpULb B aM'aTi KOMIT I0Tepa. 3BepTaHHA /10 €IEMEHTIB
MaTpulli. MeTo 1 BCTaHOBJICHHSI IHMPUHU Ta TOYHOCTI IPY BUBEJIEHH1 MaTPUIll HA KOHCOJIb.

Tema 15. O6poOka TBOBUMIPHUX MacHUBIB

BrnactuBocti mMaTpuis. Tumnosi 3agadi 0OpoOKM MaTpHUIlb: OOYMCIIEHHS Y3arajlbHIOBAIbHUX
XapaKTepUCTHK PSAAKIB, CTOBMI[IB 1 MaTpPUIll, MOIIYK MaKCHMaJIbHOTO YM MIHIMAJbHOTO €JIE€MEHTa Ta
Horo iHAEKCIB, 3aMiHa Ta ePECTABIISIHHS €JIEMEHTIB.

Tema 16. Brasisauku
Piznuns mixk aapecoro Ta 3Ha4eHHSM 3MiHHOI. [loHSATTS BKasiBHuKa. [IpaBuiia orosjomieHHs
BKa3iBHUKIB. Omepaiii aapecarii Ta po3aapecarii Bka3iBHUKIB. [lopokHili BKka3iBHUK. Bka3iBHHK Ha
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OJTHOBMMIipHHMI MacuB. Bka3iBHUK Ha 0araToBUMIpHUI MacuB. 3BEpTaHHS /10 €IEMEHTY MAacuBY 3a
BKa31BHUKOM. Apu(MeTHKa BKa3iBHUKIB.

Tema 17. JlunamiuHa mam’ sITh
[Monarrs nuHamiuHoi mam’sti. Omeparopu BUALICHHS Ta 3BUIBHEHHS IMHAMIYHOI ITaM’ SITi.
OroJonieHHs Ta iHIIIaTi3a1is JMHAMIYHUX 3MIHHUX. /J[MHaMiuHI OJHOBUMIpPHI Ta JIBOBUMIPHI MacCHBH.

Tema 18. J[aHi CHMBOJIBHOTO THITY

[TonarTss cuMBONBHOTO TUNy aAaHuX. Tabmuus koxyBanHs cumBodiB ASCII. Ilonsarrs
KEepYBaJIbHOTO CUMBOJY Ta ecKelmn-nociigoBHocTi. DyHKIIT Asig poOOTH 3 CUMBOJAMH. AJITOPUTMU
OTIPAIIOBAHHS CUMBOJIBHUX 3MIHHUX. MacuBu cUMBOJIiB. CHMBOJIBHI Ta PSIIKOBI KOHCTAHTH.

Tema 19. Knac psakis String
OroJomieHHst Ta iHimiamizamis psaka String. OyHKil i METOAM OMpaIfOBaHHS PSIKIB String.
OyHKIIIT BBEACHHA-BUBEICHHS PAAKIB y KOHCOI. DYHKIIT 17151 poOOTH 3 pAIKAMH.

Tema 20. OrosomeHHs i onuc GyHKIINH

[Tonsatrs ¢ynkuii. OronomeHHss Ta BU3HAYeHHsS (YHKII. 3arol0oBOK Ta MPOTOTHUN (PYHKIIII.
[IpaBuna opranizamii ¢ynkmii. Aprymenta ¢ysakmnii. Komanga moBepHeHHsS pe3ynbTaTy (QyHKINI.
[Tonsitts BOynoBanoi pyukuii. [ mobanbHi Ta T0KaNbHI 3MiHHI.

Tema 21. Ilepenaua napametpiB 10 GyHKIIIH

CratuyHi Ta aBTOMaTH4HI 3MiHHI y (QyHKmisx. Crocobu mepemadi mapamerpiB A0 (GyHKIIII.
[lepenaya macuBy 10 (yHKIIT 3a TOMOMOTOI0 BKasiBHHKA. [lapamerpu ¢GyHKIIT 31 3HaYCHHSIMH 3a
3aMOBYYBAHHSIM.

Tema 22. CtpykTypH 1 oneparii 3 HUMU

IToHATTS CTPYKTYpH 1 CUHTaKcHUC ii oronomeHHs. [lopsiok BUAUIEHHS aM ATl MiJl CTPYKTYpY.
[Himiamizamist CTpyKTyp TMOYaTKOBMMM 3HadeHHsMU. [IpaBuia [ocTymy 10 TOJIB CTPYKTYpPH.
Po3mimenHs cTpykTyp B 1uHamiuHiil nam’sti [IpaBuia BKIIaA€HOCTI CTPYKTYD.

Tema 23. O6’enHanHA 1 oneparlii 3 HUMU
[TonsaTrss o0’enHaHHSA 1 CHHTAaKCHC MOro orojiouleHHs. EkoHOMIs maM’aTi 3a paxyHOK
BUKOPHUCTAaHHA 00’ €HaHb. AHOHIMHI Ta IMEHOBaHi 00’ € JHAHHSI.

Tema 24. ®aiinu Ta ¢aiioBi TOTOKU

[Monsarra ¢aitny. Bunu daiinis. Oneparii 3 ¢aiinmamu. PoGoTta 3 TekcTtoBuMHU (aitioBUMH
norokamu. bibmioTeka kiaciB MOTOKIB Juid poboTu 3 ¢aitmamu. Pexxumu BinkpuBaHHS (aiiiis.
[TocnigoBHe 3anucyBaHHS 10 ¢ailny 1 3UuMTyBaHHS 3 dailiy.

Tema 25. binapHi ¢aiinu
ITonsarTs GinapHoro daiiny. [loenemeHTHe 3anMcyBaHHA 1 3YUTYBaHHA 3 (hailiy.

Tema 26. [loBinbHuM noctyn 1o ¢aitny
Meroan mo3uIliOHYBaHHS Kypcopy Vv (aitmi. KonctanTHi 3HaueHHs moswii. Mertoam
BU3HAUEHHS TTOTOYHOT MO3HUIIii y (aiii.

3.3 IPOI'PAMA JUCIUIIJITHU «OB’€EKTHO-OPIEHTOBAHE ITPOI'PAMYBAHH S

Tema 1. Tunu nanux. Bupasu.
Tunu nanux, moaudikaropu. Bupasu, nepeTBOpeHHs TUIIB, IPUBEACHHS THITIB. ApUPMETHYHI
omepairii, oreparii iIHKpeMeHTaIlii Ta AeKpeMeHTallli, oneparii HopiBHSIHHS, JIOT14HI ornepaitii, mooiToBi



omnepauii. Oneparopu: TepHApHHA, yMOBHI, BUOOPY, LIUKITY.

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

JlokanpHl Ta TOOANbHI 3MiHHI. OnepaTopu TPUCBOEHHS, CKIAJICHUH Ta MHOXWHHHUNA
OTepaTopy MPUCBOEHHS, TEPHAPHUI ONEpaTOp, Pi3HOBUM YMOBHOTO OIIEpPaTopa.

Ornuc 3MIHHUX, MacCHBIB. OJJTHOBUMIpHI Ta OaratoBuMipHi MacuBH. MacuBu psikiB. Omeparop
BUOOpPY, BKJIAJCHHI OmIepaTop, pI3HOBHIM ONEPaTOpiB LUKy, BKJIQJCHI ONEpaTropd LUKIIB.
[Tpuknaam.

Tema 3. OcHOBHI oniepaTopu MOBH ¢/c++. DyHKIIII.

[Ipototunu ¢yHkuiii, BusHaueHHs QyHkuiii, Gopmanbhi Ta daxTuuHi napamerpu. Crocodu
nepemadi  mapametpiB y ¢yHkuipo. [lapamerpu dyHKIII 3a 3aMOBYYBaHHSAM. 3arajibHa CTPYKTypa
nporpamu, 1o MicTUTh (QyHKLIT, crmocobu mepenadi aprymentiB y ¢ynkuito. [Mpukmaau. [lepenaua
MacuBiB y GpyHkIiro. Oneparopu 6e3ymoBHOr0 nepexoy: return, break, continue. ®@ynxiris exit().

Tema 4. bi0mioTeku MOBH C++.

biGmiotekn cranmapTHuX GyHKUOIA: (QyHKIIT BBEACHHSA-BUBEACHHS, (QYyHKHii mis pobotu 3
psAAKaMu Ta CHMBOJaMu, Oi0mioTeka MmarematuyHuX GYyHKIIN, (yHkuii wacy i1 gatu, QyHKIii
JUHAMIYHOTO PO3IOALTY ITaM’sITi, CITy>KOOB1 (PyHKIII1.

bibmioTekn cTaHmapTHUX KiIaciB: CTaHJAPTHI KJacH BBEICHHS-BUBEICHHS, CTaHIApPTHI
KOHTEWHEPHI KJ1acH, CTaHAapTHI AITOPUTMHU.

Tema 5. [loxaxxuuku.

OcHoBHI omneparlii, aapecHa apudmeruka, [lii Hax nokaxxuukamu. [lokaXKUMKU Ha MacHBH,
3BEpHEHHS JI0 €JIEMEHTIB MAaCHBY 3a JIOTIOMOIOI0 MOKaX4HKiB. Ilepenavya mapameTpiB 3a JOMOMOTOIO
nocuianb. Onepatopu TMHAMIYHOTO BUAUICHHS Ta 3BUIbHEHHS naMm'sTi new, delete.

Tema 6. KopuctyBanbki TUITH TaHUX.

CrtBopeHHsT 00'eHAHHS, CTBOPEHHS €K3eMIULIpy 00'€eqHaHHS, CHOCOOM 3BEPHEHHS J0
eJIeMeHTIB 00'e/IHaHHs, BKa31BHUKHM Ha 00'eHaHHsA. Po3Mip cTpykTyp Ta 00'enHanb. [lepeniku, OiTOBI
nostst. [Ipukimanm.

CTBOpEHHSI CTPYKTYpH, CTBOPEHHSI €K3EMIUIAPY CTPYKTYpPH, CIOCOOM 3BEpHEHHS /10 €JI€MEHTIB
CTPYKTYpPH, MaCHUBHU CTPYKTYp, Tepenada cTpykTyp pynkmism. [Tokaxxunku Ha ctpykrypu. [Ipukmamm.

CTBOpEHHsSI CTPYKTYpPH, CTBOPEHHSI EK3EeMIUIAPY CTPYKTYpH BHUKOPHUCTOBYIOUM TMOKAaXYHUK,
CIOCOOM 3BEPHEHHS 10 EJIEMEHTIB CTPYKTYpH 3a JIOTIOMOTOI0 TIOK&)KYMKa, CTBOPEHHS MAacCHBIB
CTPYKTYp, IOCTYIl JO €JIE€MEHTIB MacHUBY CTPYKTYp 3a JONOMOTOI0 NMOKaX4YHMKa, Mepeaaya CTPYKTYp
(GYHKIISIM BUKOPHCTOBYIOUH MTOKAXYHK.

Tema 7. 3acrocyBaHHs MOKaXK4YMKIB. JIMHAMIYHI CTPYKTYPH JIaHUX.

3aranpHa  XapaKTepUCTHKA JTUHAMIYHMX  CTPYKTYp JaHuX. BusHauennsa. JliHiiHui
OJTHO3B’SI3HHM Ta IBO3B'SI3HI CIIMCKH, ITUKIJIIYHUHN CIIUCOK, Yepra, CTeK.

CTBOpEHHS JiHIMHOTO OJHO3B’SI3HOTO CIIUCOKY, Oneparlii 3 JiHIHHUM OJHO3B’S3HUM CIIHUCKOM.
3acToCcyBaHHsS TOKa)XYMKa JJIs CTBOPEHHS 1 BHUKOHAHHS  oOmepaliil 3 JIHIHHUM OJHO3B’SI3HUM
cnucokoM. JlocTynm O €JeMEHTIB CIUCKY, MOUIYK €JIEeMEHTIB B JIHIHHOMY OJHO3B’SI3HOMY CIIHCKY.
[Tpuknaan nmporpam

CTBOpeHHsI 4epru Ta CTEKYy 3a JOMOMOIOI0 MOKaX4YWKa, omeparii 3 4epror Ta CTEKOM.
3acTocyBaHHS MOKaKYMKa JUIsl CTBOPEHHS 1 BUKOHAHHS oOIlepalliii 3 ueprot ta crekom. Jloctyn no
€JIEMEHTIB Yepru Ta creky. [Ipuknaau nporpam.

Tema 8. [IpuHuMIM 06'€KTHO-OPIEHTOBAHOT'O IPOTrPAMYBaHH.
OcHoBHI HampsiMu B TporpamyBaHHi. Pons mnpemmery. IlepeBarm 1 1imi  00'ekTHO-
opieHTOBaHOro mporpamyBaHHsa. [lpunmun abctparyBanHs. IlpuHImMn oOMEXEHHS JOCTYILY.
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MonynbHicTe. BnactuBicte mapanenizamy. OCHOBHI 00'€KTHO-OpPIEHTOBaHI MOBH HpPOTpPaMyBaHHS.
Etanu po3poOku mporpaMHUX CHCTEM i3 BHKOPHCTAHHSIM OO0'€KTHO-OPIEHTOBAHOTO MPOTrpaMyBaHHS:
aHaJTi3, MPOEKTYBaHHS, CBOJIIOIIISI CHCTEMU Ta MOAU]IKAITis.

[TonsaTTs abcTpakTHOTO TUITY AaHWUX. OCHOBHI MpaBuiia MOOYA0BU a0CTPAKTHOTO THITY JaHUX.
Iarepdetic i peamizamis. [Ipouenypna abcrpakiis i abctpakuis gaHux. OCHOBHI HIPUHIUIIN 00’ €KTHO-
OpPIEHTOBAHOIO NMPOTPaMyBaHHS: IHKAIICYJIALIS, TOJIMOPQI3M, YCIIaIKyBaHHS.

Tema 9. Knacu ta inkancyssis. O0’ekTH.

Krnac six cTpykTypHUH THI JaHUX. 3aXUCT 00'€KTa 3a JIOTIOMOTOI0 a0CTPAKTHOTO THITY JTaHUX.
PiBHI gocTyny 1m0 €leMEHTIB Kjacy: 3arajJlbHOJIOCTYITHHM, 3aXWINCHUN, MpUBAaTHUNA. MeTonu Kiacy.
3miHHI THIY Kiacy. [Hrepdeiic knacy. Peanizamis knacy. [Ipuxnagu inrepdericy i peanizanii. OcHOBHI
XapakTepucTuku 00’ekTy. OO’€KTHO-OPIEHTOBAaHMM MiAXia y mporpamyBaHHi. CTBOpPEHHS Kiacy.
O0’extn, ¢yHKIIi-wieHn, naHi-wieHn. CTaH Ta TOBOKCHHS 00’€kTiB. [neHtudikaiiis 00’ €KTiB.
Omnepanii Hax 00’€KTaMu: CTBOPEHHS O0’€KTy, BUIy4YeHHS OO0 €KTy, MoAMQikallis, CeJeKIis Ta
itepanis. ApyxHi GyHKIIii.

Tema 10. Buznauens kiacy.

Busnauenns wuneniB kiacy. JloCTymHICTh KOMIOHEHTIB Kiacy. KoMmmHoHeHTH-AaHi i
KoMIOHeHTU-QyHKIii. JlaHi-unenn knacy. Dyskmii-wienn xmacy (meroam). Ilokaxumk Ha
KOMIIOHEHTH Kjacy. [lokaXuuk Ha KOMIOHEHTH-AaHl. I[lokaXunk Ha KOMIIOHEHTU-(QYHKIII.
Koncrpykrop i necrpykrop y C++. Ilokaxkuwnk this. Jdpyxus dyakuis. Apyxriii knac. BusHaueHHs
metoaiB kiaciB y C++. CTBOpeHHs eK3eMILIApiB Kiacy. MacuBH 00’ €KTIB.

Tema 11. KoHCTpYKTOpH Ta IECTPYKTOPH.

Onuc KOHCTPYKTOPIB Ta JECTPYKTOPIB, BHUKIUK KOHCTPYKTOPIB, JIOKQJIbHI Ta TJIOOAIbHI
KOHCTpYKTOpH. KOHCTpyKTOpH 3 OJHHUM MapaMeTpoM, 3 JBOMa MapaMeTpamMu i 0e3 mapameTpis.
ITpukmagy.

Inimiamizamis MacuBiB 3a JONOMOTOK KOHCTPYKTOpa 3 OJHHMM IapaMeTpoM, 3 JBOMa
napameTpamu 1 6e3 mapamerpiB. IlepeBanTakeHHs (YHKIIIM, HEOAHO3HAYHICTh, MEPEBAHTAKCHHS
KOHCTPYKTOpiB. KOHCTPYKTOpP KOIiIOBaHHS.

Tema 12. [lepeBanTaxeHHs ONIEPATOPIB.

CrtBopenHs ormepaTopHoi (yHkiii-wiena. IlepeBaHTakeHHS ONEpaToOpiB JIOJAaBaHHA Ta
BigHiMaHHA. CTBOpeHHs TmpedikcHOI Ta mocTdikcHOI (opM omepaTopiB IHKpEeMEHTalil Ta
JeKpEeMEeHTallli.

[lepeBaHTa)keHHsI ONEPaTOPiB 3a JOMOMOIO0 APYXKHBOI OMepaTopHOi (yHKII. 3acTOCyBaHHS
IpYKHbOI (PYHKIIT s TEpeBaHTAKEHHS OMepaTopiB «++», «--». [IABUILIEHHSI THYYKOCTI IPOTPaMH 3a
JIOTIOMOT 010 JIPY’KHbOT ONEPaTOPHOI (HYHKIII.

Tema 13. ITonimopdizm.

[Tonstrs momimopdizmy. IlepeBantaxkenns Qpynkuiil. BipryansHi ¢pyHKiii. AGCTpakTHI Kiacu.
[lepeBu3HaueHHsT Ta TeEpeBaHTAXEHHs SK TUNK mnoaiMopdizmy. EdexTuBHicTs mnomimopdizmy.
[TepeBanTa)keHHS! KOHCTPYKTOPIB. [Hiliani30BaH1 Ta HEiHil1al130BaH1 00’ €KTH.

Tema 14. CniankyBaHHs.

barpkiBcbkuii 1 moXigHMM Kiacu. BusHaueHHs mnoxigHoro kmacy. KoHcTpykTopu Ta
JNECTPYKTOPU TOXITHUX KiaciB. [lepeBu3HaueHHs MeTOAIB 1 BiIacTuBOcTed. Bigkpute Ta 3akpure
CHaJIKyBaHHA. 3aXHILEH] WIEHH KJIacy, 3aXUIICHE CIaJKyBaHHS.

CnankyBaHHs 11 peanizariii. CmaakyBaHHS IS BiMIHHOCTI. CIaAKyBaHHS JIJIsl 3aMI1HU THUIIIB.
VYrpaBiaiHHS CKJIAIHOI0 Mepexero cnaakyBaHHA. EdextuBHICTh crniagkyBaHHs. CHiBBIIHOIIEHHS MIX
BKJTFOYCHHSIM 00'€KTIB 1 ClIaKyBaHHsIM. BipTyanbHi 6a30B1 Kj1acH.
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Tema 15. V3aranbHeHi QyHKIIT Ta KJIacH.
[[Ta6nonn. yHKIil 3 1BOMa y3aranbHeHUMHU TUIaMHu. [lepeBaHTakeHHs 1a0J0HHOT QYHKITIT,
3acTocyBaHHA MIA0JIOHHOT (PYHKIIT. Y3araibHEH1 KIacu.

Tema 16. OCHOBH CUCTEMH BBEICHHS-BUBE/ICHHS B C++.

[TonsatTs moroky, BOymoBaHi motoku, (popMaToBaHe BBEICHHSI-BUBEICHHS, (hakku GopMaris,
MaHimynsaTopu popmariB. DaitioBa cucTeMa. 3UMTyBaHHS Ta 3amUC TeKCTOBUX (haitmiB. besgopmarne
Ta OiHapHE BBEJICHHS/BUBEIeHH. JlOBIIBHUI JOCTYII.

Tema 17. CepenoBuiiie 06'€KTHO-OPIEHTOBAHOTO

OcCHOBHI TpPUHIMIK TOOYIOBH CEPEeNOBHUINA O0'€KTHO-OpiEHTOBAaHOTO mporpamyBaHHs C++
Builder. Peanizamis mpuHIUIIB CHaJKyBaHHS, IHKanCyssmii, moiaiMopdismy. Kmacu ta 00’ektn B
cepenopuiie C++ Builder. Xapakrepuctuku 00’€KTiB: BJIACTUBOCTI , MeToAW Ta mofii. [ToHSTTS
MPOEKTY, CKIAJOBI MPOEKTYy, po3poOka Ta 30epexeHHs MpoekTy B cepenosuine C++ Builder.
bibGmioTekr KOMITOHEHTIB.

Tema 18. Cknax 6i6mioTexu stl

KoHTeliHepHI KJlacHu, alrOpuTMH, ITEpaTOpH, PI3HOBUIU ITEPATOPiB, NMPEIUKATH, PI3SHOBHIH
npeaukartis, QyHKIiT nopiBHAHHS, QyHKTOpH, posnoaiatoBadi. [Ipusnayenns anroputmi. CTaHgapTHI
QITOPUTMHU. 3aCTOCYBaHHS QITOPUTMIB il poOOTH 3 KOHTCWHEpHUMM Kiacamu. [Ipukiamy.
Busnauenns ¢yHkropa, pisHOBUAM (YHKTOpiB, BOymOoBaHi (DYHKTOpPH, CTBOpEHHS (YHKTOPIB,
3acTOCyBaHHs (yHKTOPIB. Pepakropu 3B 513Ky, Ta X 3aCTOCYBaHHS.

Konctpykropu, onepatopu Ta GpyHKIII1, 10 BU3HAYEH] B Kitaci «String». Omnepartii 3 psakaMu B
kiaci «Stringy». Ipukiamu

Tema 19. ITocninoBHi konTeiHepu. Kiac vector

[lonsaTtrst koHTelHepHOro kiacy «Vector», mabmoHHa crenu@ikaiis, KOHCTPYKTOPH,
oreparopu Ta (yHKIIi, 110 BU3HaueH1 B kiaci «Vector». JlocTynm 10 eneMEeHTIB BEKTOpa: BCTAaBKa,
BUJIAJICHHS €JIEMEHTIB BEKTOPA.

ITonsarTs kKoHTelHepHOrO Kinacy «List», mabnoHHa crenudikallisi, KOHCTPYKTOPH, ONEpaTOpH
Ta (yHkuii, o Bu3HayeHi B kiaci «Listy. JlocTynm 1o eneMeHTIB CIUCKY: BCTaBKa, BUAAJIECHHS
€JIEMEHTIB CITUCKY.

Tema 20. ITocninoBHi kouTeiHepu. Kiacu stack, queue

[TonsTTs KOHTEMHEpHOTO Kiacy “Stack”, mabnoHHa cnenudikailis, KOHCTPYKTOPH, OllepaTopu
Ta ¢yHKUii, mo BU3HaueHi B kiaci “Stack”. JlocTynm 1O eJeMEHTIB CTeKy: BCTaBKa, BHJAJICHHS
eneMeHTiB creky. [Ipuniunu pobotu 3 kinacom. [puknagu.

ITonarTs koHTelHepHOro kiacy “Queue”, malnoHHa crenudikamisi, KOHCTPYKTOPH,
omeparopu Ta ¢yHKII, MmO BU3HA4YeHI B kiaci “Queue”. JlocTym 10 €lIeMEHTIB 4Yepru: BCTaBKa,
BUJAJICHHA eneMeHTiB uepru. [Ipuniunu po6otu 3 kinacom. [Ipuxmagy.
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4.1 EK3AMEHAIIAHI IINTAHHSA 3 JUCIHUATLITHA «APXITEKTYPA KOMIT’FOTEPA»

CoNoA~WNE

agkrwpnE

IcTopist po3BUTKY 0OUHCIIIOBATIBLHOT TEXHIKH.

OcHoBHI npuHIMNY apXiTekTypu GpoH HelimaHa.
ApXiTeKTypa cydaCHUX KOMII FOTEPiB.

Knacudikamis komm’ 10Tepis.

Oprani3aliisi KOMIT'I0Te€pa Ha piBHI acembiepa.
[IpencraBienns iHpopmarlii B KOMI ' IOTEpi.

CucreMu 4ucCIeHHS.

OcuoHi 610ku yskmionysanns [1K.

®di3uvHa opraHizalis rnam’sATi Ta JUCKH.

[Tpu3HayeHHs Ta MPUHLIUI POOOTH BHYTPILIHBOI ITaM SITi.
Cucrema BIOS.

OneparuBHa nam’siTb. OCHOBHI XapaKTEPUCTUKH.
OyYHKIIIT Ta BUU ONEPATUBHOI ITaM’SITi.

[Tpu3nayenHs Ta QyHKIIOHYBaHHS KEII-TIaM SITi.

bynoBa MaTepuHCHKOI ILJIATH.

[ToHATTS 1 CTPYKTYpa Hircera.

OcHOBHI p03’€éMH MaTePUHCHKOT MJIATH.

®opm-(hakTop MaTEpPUHCHKOT IJIATH.

Buau Ta 0CHOBHI XapaKTepUCTUKU OPTIB BBOAY — BHUBO/Y.
Cucremna mumHa. Buay ta yHKii mmH KoM 1oTepa.
KoM’ roTepHi iHTepdeiicu: mopTH, IMHA, MEPEXkKHI IHTep(hEHCH.

LlentpansHuii Mikporporecop. I[lpu3HadeHHs Ta OCHOBHI TEXHIYHI MapaMeTpu.

IcTopist pO3BUTKY Ta MOKOJIIHHS LEHTPAIBHUX MIKPOIIPOLIECOPIB.
XapakTepHcTHKa Ta apxiTekrypa mporecopis Intel.

BynoBa BijieokapTH KOMII I0Tepa.

XapakTepUCTUKH BileoKapT. [HTerpoBaHi Ta IUCKPETHI BiAEOKAPTH.
AnapaTHe MPUCKOPEHHs rpadiuHuX QyHKIIH.

[Tpu3HaueHHs, 6y70Ba Ta 0COOIMBOCTI 3BYKOBOI KapTH.
MynbTumeniaakyctuka. [lapamerpu Ta XapakTepUCTHKU.
[Tpu3HaYeHHS Ta BUM MEPEKEBHX aJIalITEPIB.

CepBepHi MepekeBi KapTH.

BynoBa Ta mpu3HaveHHs BiHUECTEpa.

MarxiToONTHYHI JUCKH.

[TpuHuMnI poGOTH Ta OCHOBHI XapakTepucTuku SSD.
TexHooris Ta OCHOBHI XapakTepucTuku Blu-ray.

Buau Ta OCHOBHI XapaKTepUCTUKU PUHTEPIB.

[Tpu3HayeHHs Ta BUJM MOJIEMIB.

[Tpu3naueHHs Ta Ki1acudikaiis MOHITOPIB.

Buay MOHITOPIB Ta MPUHIMUIM 1X (YHKIIOHYBAHHS.

CranmapTHI IPUCTPOI BBOAY-BHUBO/LY.

4.2 EK3AMEHAIIVHI TIATAHHA
3 JMCHUIIVITHA «OCHOBHU ITPOT'PAMYBAHHS»

[TousaTTs anroputmMy. OCHOBHI BIACTUBOCTI QITOPUTMIB.

['padiunmii onuc anropurmis. [IpaBuia mnodyaoBu GJI0K-CXeM.

Moga C/C++. Ctpykrypa nporpamu. [TiIKIt04eHHs 3ar0JIOBHUX (aiiiiB.
Moga C/C++. KoHcTaHTH Ta 3MiHHI.

Mogsa C/C++. Tunu naHux.
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39.
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Mogsa C/C++. Bupasu ta omneparii.

Moga C/C++. Oneparop npucBoroBanHs. CKJIafeHi OrepaTopy MPHUCBOIOBAHHS.

Mogsa C/C++. Apudmernuni oneparopu. [IpiopureTn apuMETHIHHUX OepaIlii.

Moga C/C++. Oneparopu iHKpEMEHTY Ta IEKpEMEHTY, iX npedikcHa Ta mocTdikcHa GOpMH.

. MoBa C/C++. OnepaTtopu MOpiBHSHHS Ta JIOTIYHI OTIEPaTOPH.

. MoBa C/C++. OcHoBHi MaTeMaTnuH1 (GyHKIii. [lepeTBopeHHs TUITIB TaHHX.
. MoBa C/C++. @ynkuii ans poOOTH 3 BUNIAJIKOBUMH YUCIIAMH.

. Mosa C/C++. [1oTokOBe BBEeICHHS-BUBEICHHS TaHUX.

. MoBa C/C++. @opmaroBaHe BBEJACHHS-BUBEICHHS TaHUX.

. MoBa C/C++. ITlporpamyBaHHs JIIHIHHUX aJTOPUTMIB.

. MoBa C/C++. IlporpamyBaHHS pO3rallyKCHUX aJTOPUTMIB.

. MoBa C/C++. Onepatop yMOBHOTO ITEpEX0.1y.

. Moga C/C++. Onepatop 6€3yMOBHOTO ITEPEXOY.

. Moga C/C++. TepHapHuii yMOBHUH oriepaTop.

. Moga C/C++. Oneparop Bu6opYy.

. Moga C/C++. [ToHATTS Ipo HMKITIYHI TPOTpaMHu.

. Moga C/C++. Ukt 3 TIYHILHUKOM.

. Moga C/C++. luku 3 nepe1yMoBOIO.

. Moga C/C++. lluk1 3 micassyMOBO¥O.

. Moga C/C++. Oneparopu nepepuBaHHs LUKITY.

. MoBa C/C++. Ilonstts macuBy. OroJyionieHHs, BBEJICHHA-BUBEACHHS 1 00poOKa OJHOBUMIPHUX

MAacCHBIB.

Moga C/C++. OroJonieHHs1, BBeIeHHSI-BUBEICHHS 1 00poOKa TBOBHUMIPHHX MACHBIB.

Mosa C/C++. Bka3iBHUKHY Ta JUHAMIYHI 3MIiHHI.

Moga C/C++. Jlunamiuna mam'satb. JlnHaMidHI MaCUBH.

Mosga C/C++. MacuBu cuMBOIIB 1 paaku. OyHKIIT 0OpOOKH pSAIKIB.

Mosa C/C++. ®ynkuii kopuctyBada. OrosomeHHs 1 omnuc ¢yHKUii. 3arajgbHa CTPYKTypa
porpamu, 10 MICTUTh (QYHKIIII.

Moga C/C++. Criocobu nepeziaui apryMeHTiB y QyHKILiIO.

Moga C/C++. Ilepenaua MmacuBy y PyHKIIIFO.

Moga C/C++. CTpyKTypH: CIIOCOOHM OTOJIOIIEHHS CTPYKTYpP, CIOCOOM CTBOPEHHS EK3EMILIIPY
CTPYKTYpH.

Mosa C/C++. CTpyKTypH: AOCTYN A0 OKPEMHX €JEMEHTIB CTPYKTYpH, BBEJECHHS JaHUX
(4UCIIOBUX, CHMBOJIBHHX ).

Moga C/C++. CtpykTypu: CTBOpeHHs MacuBy Tuny «CTpyKTypa», BBEJCHHS JaHUX B MacHuB
CTPYKTYD.

Mogsa C/C++. TekcToBi (haitnu.

Moga C/C++. Po6GoTa 3 (haittoBUMH MTOTOKAMH.

Mogsa C/C++. [locnizoBHe Ha AOBIJIbHE 3UUTYBaHHS 3 (paiimy.

4.3 EK3AMEHAIIVHI MIUTAHHA 3 TUCIATIITHUA «OB’EKTHO-OPIEHTOBAHE

IHPOT'PAMYBAHHS»

OCHOBHI IPUHIUIH 00’ €KTHO-OPIEHTOBAHOTO MPOTPaMyBaHHS.
Knacu 1 06’exktu. OCHOBHI XapaKTepUCTUKH 00’ €KTY.
BusnaueHHs Ta CTBOpEHHS KJacy.

OYHKIIII-UJIeHH KIIacy.

PiBHi ocTyny A0 4iEHIB Kiacy.

OO6nacTh BUAMMOCTI KJIacy.

Cratu4Hi 4JICHH KJacy.

BkasziBuuk this.
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[Tpoctopu imeH.
JlokanpHi Ta T100AIBHI 00’ €KTH.
Macusu 00’ €KTiB.

Cnocob6u nepenadi 00’ exTiB y pyHKIito. [loBepHeHHS 00’ €KTIB QYHKIIISIMU.
Crioco0u niepeiadi MacuBiB 00’ €KTIB Y PYHKIIIFO.

Bxa3ziBHuku Ha 00’ €KTH.
Konrelinepu i noctymn A0 HUX.

KoncTpykTopu Ta necTpykTopu. Ix cTBOpeHHS Ta BUKJIUK.

Kitacu 3 kOHCTpyKTOpamu.

Knacu 3 gectpykropamu.
[TapameTpu3oBaHi KOHCTPYKTOPH.
[TepeBanTa)keHHs 1 BUOip (hyHKIIIH.
HpyxHi QyHKIIIT.

[TepeBaHTa)KEHHSI OTIEPATOPIB.

JpyxHi Ki1acu.

B3aeMo03B’ 30K KJ1aciB 1 CTPYKTYD.
[HKancymsmis.

YcnankyBanua. CTBOpeHHs iepapxii KJaciB.
bazogi Ta moxiaHi kjnacu. Buan ycnaakyBaHs.
[Tepenaya napameTpiB y 0a30BHii Kiiac.
Bka3iBHUKY 1 MOCHITAHHS HA TIOX1IHI THITH.
Binkpure ycnankyBaHHSL.

3akpute ycrajgKyBaHHS.

MHOXHHHE YCIIaIKyBaHHSI.

[TonsiTTst mosmiMopdizmy.

CrangaprtHa 6i6mioTeka mabnonis STL.
[[TabnoHM GyHKITIN.

[[TabnoHu KiaciB.

BipryanpHi ¢pyHKIi.

AOcTpakTHi 0a30Bi KJIacH.

[[TaGyioHM 1 yciaIKyBaHHS.

CranpnapTHa 00poOKa BUKIIOUYEHb.
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