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1 3AT'AJIBHI ITOJIO’KEHHA

BigmoBimno go IlpaBunm  mpuitomy 10  JlepkaBHOTO  yHIBEPCUTETY
1HQPACTPYKTYpH Ta TEXHOJIOTIH YHIBEpPCHTET MpHUMae 10 BCTYIy Ha HaBYAHHS IS
3100yTTSl CTyNeHsl OakajiaBpa 3a 1HIIOIO CIEIialbHICTIO HA OCHOBI 0a30B01 200 MOBHOI

BUIIOT OCBITH 3a pe3ysibTaramu (PaxoBUX CIIBOECI]I. _ _
[Iporpama cmiBbecian 31 cmemianbHOCTi 122 «Komm’roTepHi Hayku» (mami —

[Iporpama) € HOpMaTUBHUM JTIOKYMEHTOM Jlep>KaBHOTO YHIBEPCHUTETY 1HPPACTPYKTypHU
Ta TEXHOJIOT1|, AKUH po3pobiieHo kKadeaporo iHhopMaLITHUX TEXHOJIOTIH.

[Tporpamy po3poOsieHO 3 ypaxyBaHHSIM pEeKOMeHaariii MiHicTepcTBa OCBITH 1
Hayku Ykpainum Tta 3rigHo [lpaBun mnpuilomy Ha HaBuaHHA 10 JlepkaBHOTO
yHiBepcuTeTy 1HGpacTpykTypu Ta TexHojorii. Ilporpama BH3Hayae mnepenik
KOHKYPCHUX TIPEIMETIB Il MPOBEACHHS cmmiBOeci oci0, siki 3700yH CTYIMiHD BUIIOT
OCBITH, IS 3100YTTA CTyIEHs OakaiaBpa 3a 1HIIOK CHEIlaTbHICTIO.

[Iporpamy po3poOiieHO 3 ypaxXyBaHHSIM peKOMeHaalii MiHiCTepcTBa OCBITH 1
Hayku Ykpainum Ta 3rigHo IlpaBun npuilomy Ha HaByaHHA 10 JlepkaBHOTO
YHIBEpCUTETY 1HOPACTPYKTYPH Ta TEXHOJIOTIH.

3apaxyBaHHsI 710 YHIBEPCUTETY 3MIIMCHIOETBCS 3a pe3ysibTaTaMU CHiBOECIIH B
MeXax JIIEeH31HHOTO 00CATY.

Pesynbrar cmiBOecimu BH3HA4YaeThcss 'y (GopmMi  — pEKOMEHIOBAaHO/HE
PEKOMEHIOBAHO.

[Tporpama criBOeciin BKIIIOYAE TPU TEOPETUIHUX MUTAHHS 3 TAKUX TUCITUTLIIH:

« Komm'roTepHa cxeMOTeXHiKa Ta apXiTeKTypa KOMIT'FOTEPIB »;

«OCHOBU MPOTpaMyBaHHs»;

«O0’€KTHO-OPIEHTOBAHE MPOrpaMyBaHHS».



3 HPOI'PAMMU JUCIUIIJITH

3.1 IPOI'PAMA JUCHUIIJITHA « KOMIT'FOTEPHA CXEMOTEXHIKA TA
APXITEKTYPA KOMIT'FOTEPIB»

Tema 1. 3HalloMCTBO 3 apXITEKTypOK MepcoHadbHOro Komm'orepa. Kiacudikaris
KOMIT IOTEPiB

TexHonoriuni Ta ekoHomiuHl acnekTd. Kiacudikamiss xomm'totepiB. Krnacudikamii 3a
npunnunoM mii. Kmacudikamis 3a npusHayeHHsM. Knacudikamis mo po3mipax 1 0O0YHCITIOBAIBHIN
notyxHocti. Knacudikamist 3a GyHKIIOHATEHUME MOKIMBOCTSMH. [lepconanbHi komm'totepu. IrpoBi
koM toTepu. PoOoui cranmii. X-repminanu. Cepsep. MeitHppeiim

Tema 2. 3aranbHi TPUHIUIH apXiTeKTypu KoMl torepiB. Kommuekryroui [TK
[Tpunuunu noGynoBu komn’toTepa. Apxutekrypa gon Helimana. [lpunuun poGotu mammHu
¢on Helimana. Apxitekrypa i ctpykrypa I1K. BynoBa komn’rotepa

Tema 3. KoHCTpYKIIisl CHCTEMHUX TUIAT, COKETH, CIIOTH PO3IIUPEHHS, YUIICET

Bubip marepunchkoi matu. Sk po3idparucs 3 mapamerpamu. Bubip marepuHchkoi miaTu. Sk
poziOpartucs 3 mapamerpamu. Bubip BUpoOHMKa MaTepUHCHKOI utatu. Bubip coxera MaTepHMHCHKOI
wiatd. bynoBa wmarepuHchbkoi matH. OCHOBHI po3'eMu MaTrepwHCBKOI TiaTH. Popm-dakrop
MaTEPUHCHKOI TIJIaTH

Tema 4. OcoOmuBocTi cydacHuUX BineokapT. Pexum poGotu Bigeo kaptu. OCHOBHI
XapaKTepUCTUKU

Sk BuOpatu BigeokapTy ais Kowmm torepa. OCHOBHI XapakTepUCTUKU. bynoBa BijeokapTu
KOMITIOTEepa. XapakTepucTuku Bigeo Kapr. Komn'torep 3 JnekinbkoMa Bifeokapramu. Yum
BIJIPI3HAETHCS IHTETPOBAHA BiJIEOKapTa BiJl IUCKPETHOL

Tema 5. KoM’ roTepHi HHA
Komn'torepna mmna. Tunu, npusHaueHHS W (yHKIIOHYBaHHA IIMH. TWUMU IIMH BBEJCHHS-
BuBeAcHHS. [1Inna mam'sti. [llura nmponecopa

Tema 6. ['mubuHa KOIBOPY Ta J103BOJIEHA CHPOMOKHICTh. AmnapaTHe MPUCKOPEHHS TpadidHUX
byHKIIIH
AmnapatHe npuckopenHs. [ mnbuna konsopy. [ToHATTS pacTpoBoi rpadiku

Tema 7. OcoOIMBOCTI Cy4acHHX 3BYKOBUX KapT. Pexxum poOOTH 3ByKOBOI KapTH
SIK mpaliol0Th 3BYKOBI KapTH. MeToau cTBopeHHs 3ByKy. CydacHi 3BykoBi TexHouiorii ta API.
3Byk B [IK. AC 97 3BykoBi kononku. CydacHi pimenHs. TepMiHu

Tema 8. MynbrimMeniaakycrika

Kinpka nmopan mono Bubopy akyctuku 5.1. AktuBHaA abo macwBHa aKycTHKa. AKyctuka 5.1.
Sven 5.1 IHOO-MT-R. Logitech Speaker System Z906. Elac STARLET 5.1. Akycruka KEF T-205. AE
Neo 5.1 V2 Vermont

Tema 9. [Ipouecopu xopmopartii Intel

3aranpbHa  XapakTepucTHKa MikpomnporecopiB  ¢ipmu  Intel. ApxiTekTypa cydacHHX
mikponporecopiB ¢ipmu Intel. Ilpouecopu ¢ipmu Intel B mopiBHAHHI 3 MOAENsIMH IHIIUX (ipM.
3aranbHa xapakrepuctuka nporecopis Intel Core 13/15/17

Tema 10. PiznoBun DRAM. KoncTpykuis nam'sti
OcHoBHI moHATTA. BayTtpimma nam'ste komm'torepa. Cucrema BIOS. OcnoBHI
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XapaKTEePUCTUKU oOmNepaTUBHOI mam'sati. Tunu omepatuBHOi mam'ati: ¢opm dakropu DIMM i
SODIMM. Ik BuOpaT NOTpiOHUI THIT OTIEPATUBHOI aM’ SAT1

Tema 11. Cyuachi Binuectepu. KoHCTpyKIlisi BiHUECTEPA

OcHoBHi moHATTSA. OCHOBHI XapakTtepucTuku BiHuecTepa. Kopctkuil nuck. KoHcTpykiis
KOPCTKOTO JMCKA. XapaKTEPUCTHUKU MKOPCTKOTO AMCKa. IcTopis po3BUTKY BiHuecTepiB. bymosa
)opcTkoro nucka. [atepdericu. 36epiranns iHpopmarrii

Tema 12. MepexeBa kapta

MepexeBa kapra. [Ipu3HaueHHs i Buam MepexHoro ananrtepa. @yHkuii MepexxeBoro agantepa.
Bumun mepexeBux kapt. KondirypyBanus mepexeBoi muatu. IHTepdeiicu. Bumorn no cepBepHux
MEpEeKEBUX KapT

Tema 13. Maruitoonrtuysi quku. SSD. Blu-ray

OCHOBHI  XapaKTepUCTUKH MAarHITOONTUYHUX JUCKIB. 3amuc. 3unmtyBaHHsA. (OCHOBHI
xapaktepuctuku SSD. SSD aucku - npuHIUI poOOTH, MBUIKICTh, HaAiiHICTh SSD. HamiitaicTs SSD.
Ontumizanis SSD. besneka SSD. OcHoBHi xapakrepuctuku Blu-ray. TexHosorist TBep1oro mokKpHurTTS.
3unTtyBaHHSA. CUCTEMHU 3aXUCTY aBTOPCHKUX IIPaB.

Tema 14. Knacudikariss MOHITOpiB
Knacudikamis mMoHiTOpiB. MOHITOPH 3 €IEKTPOHHO-IPOMEHEBOIO TpyOkoro. Kiacudikaris
EIIT. Pingxokpucraniuai moriTopu. [mazmori MmoniTopu. LEP. Bipryansuuii peTuHanbHU MOHITOP

Tema 15. IlpunTtepu. Knacudikariis Ta OCHOBHA XapaKTepUCTHKA IPUHTEPIB
Knacudikamis npuntepiB. JlazepHi npuntepu. CaiTinomiogni npuHTepu. CTpymMeHeEBi
npunTepu. besnepepsHa nogaua. MaTpuuHi IpUHTEPH

3.2 ITIPOI'PAMA JUCHUIIJITHU «OCHOBU ITPOI'PAMYBAHHS»

Tema 1. Cunrakcuc moBu C++. 3MIHHI Ta TUIIM JaHUX

IcTopis moBu mporpamyBanus C++. Andapit moBu C++. 3HaKd omepamiid 1 cremiaibHi
cumBonu. [IpaBuna cknaganHa komeHTapiB. [IoHATTS 3MiHHOI, KOHCTaHTH, iAeHTH(iKaTopa. [IpaBuna
OTOJIOIICHHS 3MiHHUX. THIK JaHUX Ta iX BUKOPUCTAHHS.

Tema 2. Bupasu ta onepartii. CTpykTypa nmporpamu

[TonsaTTst omepanaa ta omeparopa. [IpaBwia 3anucy apudmMeTnuHUX BHpasziB. ApupMeTnyHi
omepaiiii Ta omepauii npucBoroBaHHS. [IpiopuTeT omepauiii B MaTeMaTMYHUX BHUpa3ax. 3aIuc
OCHOBHMX MareMaTtu4Hux (yHkuiil. IlpaBuna 3eneHHs tumiB. CTpyKTypH THUIOBOI Nporpam Ha
C++.

Tema 3. Breneuns-BuUBeICHHS JaHUX

Omnepartii MOTOKOBOro BBeJIeHHs-BUBeAeHHA. Oneparlii ¢opMaToBaHOTO BBEICHHS-BUBEACHHS.
Iarepdeiic cepenopumia C++ Builder. IMocninoBHicTh cTBOpeHHsI Ta OCHOBHI (yHKIii poOoTH y
KOHCOJIbHOMY PEXHMI.

Tema 4. [IporpamyBaHHs JIIHIHHUX AJITOPUTMIB
OcHoBU TIporpamyBaHHS JIHIHHUX aarOpuTMIB MOBOIO C++. 3amuc MaTeMaTHYHUX BHUPA3iB.
BuxopucTtanHs moToKoBOro BBe/ieHHA-BUBeAeHHS. [liqKiIr0ueHHss OCHOBHHX 010110TeK (PyHKIIIH.

Tema 5. [IporpamyBaHHs pO3ranyKeHHX aJITOPUTMIB
[TonsTTs JOT1YHOI 3MiHHOI. ba3oBi Ta MoOITOBI JIOTI4HI omepaillii, iX MO3HAYEHHS Ta MpaBUIA
3acTOCyBaHHs. [IpiopHUTET JIOTTYHUX Oneparlii.


http://ito.vspu.net/ENK/2013_2014/AZEOM/Lek/Lek-8.htm#6

Tema 6. YMoBHHMIi oriepaTop BuOOpy if

CuHTakcuc Ta NOpSAJOK BUKOHAHHS MOBHOTO Ta CKOPOYEHOTO YMOBHOI'O OIEpaTopy. 3amuc
CKJIaZICHUX YMOB TnepeBipku. [IpaBuia BKIaeHHss yMOBHUX OIEpaTopiB oAuH B ojHOr0. CHHTAaKCHUC 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 TMKIIYHOTO OOYMCIIOBAIBLHOTO Tporiecy. Bumn numkiiB. 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 miuwibHukoM for. Ilukim 3 HakonmuueHHSM. ITepaTHUBHI LHKIH.
Brutaneni nukim.

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

Tema 11. OnepaTtopu nepepuBaHHs Ta 00poOKa BUKITIOYECHb

Omneparopu 3aB4aCHOT'O 3aBEPIICHHS oneparopis. [IpuHIMIIM BUKOpHCTaHHS onepaTtopis break,
continue, return. CTBOpeHHs, MepexoIUieHHs 1 00poOka BHKIOueHb. CTaHIapTHA Ta MOBTOPHA
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. THUITI30BaH1 KOHCTAHT-MaCHBH.

Tema 13. O6poOka 0JHOBUMIPHUX MacHBIB

TumoBi 3amaui  0OpOOKM OJHOBUMIPHUX MACHBIB: OOYMCICHHS y3arajlbHIOBAIBHUX
XapaKTEePUCTUK, MOIIYK MAaKCHMAaJIbHOTO YM MiHIMAIbHOTO €JIEMEHTa, MOIIYK 3aJaHUX EJIEMEHTIB,
MePECTaBIISTHHS CIICMEHTIB.

Tema 14. OrosnoiieHHs 1 BBeICHHS-BUBEICHHS JIBOBUMIPHUX MacHBiB

[TonsaTTst GaratroBUMipHOOTO MacuBy. llpaBmiia orojomieHHs, iHiIiamizamii Ta BBEICHHS-
BUBe/IeHHs MaTpullb. [lopsnok 36epiranHs MaTpullb B am'sTi KOMI I0Tepa. 3BEPTaHHS J0 €JIEMEHTIB
MaTpuill. MeToau BCTAaHOBJICHHS IIMPHUHU Ta TOYHOCTI IIPU BUBEJCHHI MaTPHIll HA KOHCOJIb.

Tema 15. O6poOka TBOBUMIPHUX MacHUBIB

BnactuBocti marpunb. TumoBi 3amavi oOpoOKHM MaTpHIlh: OOYMCICHHS Yy3arajJbHIOBAJIbHUX
XapaKTePUCTUK PAIKIB, CTOBIILIB 1 MaTPHULl, HOUTYK MaKCHMAJIBHOTO 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. OmepaTopy BHIJICHHS Ta 3BUIbHEHHS IWHAMIYHOI Tam’sITi.
OrosomeHHs Ta iHimiai3amis JUHAMIYHUX 3MIHHUX. /IMHaMIYHI OTHOBUMIpHIi Ta IBOBUMIpHI MacHBH.

Tema 18. J[aHi CHMBOJIBHOTO THITY

[TonsiTTs cumMBOIBHOrO TUIy JAaHuX. Tabmuus komyBanHs cuMBomiB ASCIIl. TlosTrs
KEePYBIBHOTO CHMBOJYy Ta €CKeHI-mociigoBHOcT. 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.
@DyHKIIIT BBEICHHA-BUBEICHHS PAAKIB Y KOHCOM1. DYHKIIT U1 poOOTH 3 psiAKAMHU.

Tema 20. OromomieHHs 1 onuc QyHKIIIH

[TonsarTst gynkuii. OrosomeHHs Ta BU3HaueHHs (yHKLIi. 3arojoBOK Ta MPOTOTUN (QYHKIII.
[lpaBuna opranizamii ¢ynkuii. Aprymenta ¢yskiii. Komanaga moBepHeHHs pe3ynbTary (QyHKIIIL.
[TonsTTst BOymoBanoi ¢pyHkii. ['106anbpHI Ta JIOKaJIbHI 3MIHHI.

Tema 21. [lepenaua napameTpiB 10 GyHKIIN

CraTuuHi Ta aBTOMaTHuHI 3MiHHI Y (yHKuisx. CnocoOu mnepenadi nmapamerpiB A0 (yHKIII.
[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 oroiomieHHs. [lopsaok BUAIIEHHS aM’ Tl 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
[TonsTTs 00’€HAHHS 1 CHHTAaKCHC HOTO orojiomeHHs. ExkoHOMis mam’sTi 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 BinkpuBaHHsS (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 ¢aini. 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 omepaToOpy MOBH C/C++.

JlokanpHi Ta T1yI00anbHI 3MiHHI. Orneparopu IPUCBOEHHS, CKJIaJ€HUH Ta MHOXUHHUI
oTepaTopH MPUCBOEHHS, TEPHAPHUII ONEepaTop, PI3HOBUIM YMOBHOTO OIEpaTopa.

Onuc 3MIHHUX, MAacUBIB. OJHOBUUIpHI Ta OararoBuMipHi MacuBU. MacuBu psjakiB.Onepatop
BHOOpPY, BKIAJCHUN OIEpaTop, PI3HOBUAM ONEPATOPIB MUKy, BKIAACHI ONEpaTOPU IUKIIIB.
[Tpuknanu.

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

[Iporotunu ¢yHKIINH, BU3HAYeHHA (QYHKIINA, GopManbHi Ta (akTudai nmapamerpu. Crocodu
nepenadyi mapametrpiB y ¢yskuito. Ilapamerpu ¢yHkuii 3a 3aMOBuUyBaHHSIM. 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 MOBU 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: CTaHJAPTHI 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 JONOMOTrOI0 MOKax4ukKiB. [lepenaua mapamerpiB 3a JOMOMOTOIO
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, BKa3iBHUKH Ha 00'eqHaHHs. Po3Mmip cTpykTyp Ta 00'eqHanb. [lepemniku, 6iToBi
nosist. [Ipukiagy.

CTBOpEHHSI CTPYKTYpPH, CTBOPEHHSI €K3EMILISIPY CTPYKTYPH, CIIOCOOM 3BEPHEHHS JI0 €JIEMEHTIB
CTPYKTYpH, MAaCUBH CTPYKTYD, Niepenava cTpykryp pynkuism. [Tokaxuuku Ha cTpykTypH. [lpuknaam.

CTBOpEeHHsSI CTPYKTYPH, CTBOPEHHS EK3EMIUIAPY CTPYKTYpHU BHKOPHCTOBYIOUM MOKAKYHUK,
CIIOCOOM 3BEPHEHHS /IO EJIEMEHTIB CTPYKTypH 3a JOMOMOTOI0 MOKAa)XYHWKa, CTBOPCHHS MAaCHUBIB
CTPYKTYp, AOCTYII /IO €JIE€MEHTIB MacuBY CTPYKTYp 3a JOIOMOTIOIO MOKaXYMKa, Iepeaadya CTPYKTYp
(YHKILISIM BUKOPUCTOBYIOYH MOKAKYHK.

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 OJHO3B’A3HOIO CHHMCOKY, OIepalii 3 JiHIHHUM OJHO3B’SI3HUM CIIUCKOM.
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 JOMOMOIOI IMOKaX4YhKa, orepauii 3 4epror 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-OPIEHTOBAHOTO MTPOrpaMyBaHHS.
OcHoBHI HampsMu B TnporpamyBaHHi. Poms mnpemmery. IlepeBarm 1 1imi  00'€KTHO-
opieHTOBaHOro mnporpamyBaHHsA. I[lpunHuun aOctparyBanns.  [IpuHiIun oOMeXeHHsS JOCTYIy.
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MopynpHicTe. BrnactuBicte mapanenizmy. OCHOBHI 00'€éKTHO-OpPIEHTOBaHI MOBH ITpOTpamMyBaHHS.
Etanu po3poOku mporpaMHHUX CHCTEM i3 BUKOPHUCTAHHSM 00'€KTHO-OPIEHTOBAHOTO MPOTPaMyBaHHS:
aHaJi3, MPOEKTYBAHHS, €BOJIOLIS CUCTEMH Ta MO iKaIlis.

[Tonstrs abctpakTHOro TUy AaHux. OCHOBHI MpaBuia MOOYAOBHU aOCTPAKTHOTO TUITY JaHHX.
IaTepdeiic 1 peamizaris. [Iponenypna adbctpakiiist 1 abctpakiis nanux. OCHOBHI MPUHIMITK 00’ €KTHO-
OpIEHTOBAHOT'O MPOrPaMyBaHHs: IHKANCYJIALISA, MOMIMOP(}i3M, yCraaKyBaHHS.

Tema 9. Knacu Ta inkancyssiis. O0’exTu.

Knac sk cTpykTypHuUit TMI qaHux. 3axucT 00'€KTa 32 JOMOMOTOK abCTPAKTHOTO TUIY TaHUX.
PiBHI mocTymy A0 €lIeMEHTIB Kilacy: 3arajlbHOJOCTYIHUH, 3aXUIIEHUH, IpUBaTHUNA. MeTtoau Kiacy.
3wminHi Ty Kiacy. [HTepdeiic knacy. Peanizaris kimacy. [Ipuknaau intepdeiicy 1 peamizarii. OCHOBHI
XapakTepucTUKU 00’ekTy. OO0’€KTHO-OpIEHTOBAHUM MiaXiJ y mnporpamyBaHHi. CTBOpEHHs Kiacy.
O0’extn, ¢yHKIii-wieHn, naHi-wieHn. 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 wuneHiB kmacy. JlOCTYNHICTH KOMIIOHEHTIB Kiacy. KommnoHneHTH-maHi i
KOMIOHEeHTU-QyHKIil. Jlani-unenn kmacy. Dyskmii-wieHn xmacy (meroam). Ilokaxumk Ha
KOMITOHEHTH Kiacy. [lokakuMk Ha KOMIIOHEHTH-JIaHi. [loKaX4MK Ha KOMIOHEHTH-(yHKIIII.
Konctpykrop i1 necrpykrop y C++. Ilokaxuuk this. pyxHs ¢ynkuis. JApyxHiii knac. Busnauenns
MmetoiB knaciB y C++. CTBOpeHHs eK3eMIUIpiB Kiacy. MacuBH 00’ €KTIB.

Tema 11. KoHCTpYKTOpH Ta 1€CTPYKTOPH.

Onuc KOHCTPYKTOPIB Ta AECTPYKTOPiB, BUKIMK KOHCTPYKTOpPIB, JIOKaJbHI Ta TJ00aibHI
KOHCTpYKTOpU. KOHCTPYKTOpPH 3 OJHMM HapaMeTpoM, 3 JBOMa MapamerpaMu 1 0e3 mapameTpiB.
[Tpuknanu.

[Himianmizamist MacuBiB 3a JOMOMOTOK KOHCTPYKTOpa 3 OJHHMM TapaMmeTpoM, 3 JBOMa
napamerpamu i 0e3 mapamerpiB. [lepeBaHTakeHHs (DyHKIINH, HEOTHO3HAYHICTh, TMEPEBAHTAKCHHS
KOHCTPYKTOpiB. KOHCTpYKTOp KOMitOBaHHS.

Tema 12. [lepeBanTakeHHSI ONIEPATOPIB.

CrtBopenHs ormepaTopHoi (yHkiii-wieHa. [lepeBaHTa)keHHS OMEpaTOpiB J0JaBaHHSI Ta
BigHiMaHHs. CtTBOpeHHs mpedikcHOi Ta mocTdikcHOi (opM omepaTopiB 1HKpeMeHTalil Ta
JCKpEeMEeHTAIT].

[lepeBanTaXE€HHS OMEPATOPIB 3a JIOTIOMOTOI0 APYKHBOT onepaTopHoi (GyHKIIiI. 3acToCyBaHHS
ApY>KHBOI (QYHKILIT U IepeBaHTaKEHHsI ONEepaTopiB «++», «--». [IiABUIIIEHHS THYYKOCTI IPOrpaMu 3a
JOTIOMOTOFO JIPY>KHBO1 OTniepaTopHoOi PpyHKIIIi.

Tema 13. IToaimopdizm.

[MoustTs nomimopdizmy. IlepeBantaxkenust pynkuid. Bupryansni pyHkiii. AOGCTpakTHi Ki1acu.
[lepeBu3HaueHHd Ta NEpeBaHTaXEHHS sK TUNM moiiMopdismy. EdextuBHicts mnoniMopdizmy.
[lepeBanTaxxeHHS KOHCTPYKTOPIB. [Hiliani30BaH1 Ta HEiHiNiaTi30BaH1 00’ €KTH.

Tema 14. CriagkyBaHHs.

barpkiBchbKMM 1 TOXigHWUK Kiacu. Bu3HadyeHHs moxigHoro kimacy. KoHcTpykTopu Ta
JIECTPYKTOPH TMOXigHMX KiaciB. [lepeBH3HaueHHS METOMIB 1 BIIACTHBOCTEH. Bimkpure Ta 3akpute
CIIaKyBaHHS. 3aXUIICHI WICHH KJIacy, 3aXUIICHE CIIaIKyBaHHS.

CnankyBaHHs s peamizarii. CrnagkyBaHHS s BigMiHHOCTI. CrHaakyBaHHS JUIsl 3aMiHU
TUMIB. YIIpaBIIiHHS CKJIAJHOIO Mepekero crnaakyBaHHs. EdexTuBHicTh ciagkyBaHHs. CriBBIIHOIICHHS
MiX BKJITFOUCHHSIM 00'€KTIB 1 CrTagKyBaHHSAM. BipTyansHi 6a30Bi Ki1acy.
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Tema 15. VY3aranbHeHi QyHKIIT Ta KJIacH.
[a6monu. OyHKIIT 3 1BOMA y3aralbHEeHUMH TUMamMu. [lepeBaHTakeHHs MAOIOHHOT (QYHKIIII,
3acTocyBaHHA MIa0JIOHHOT PYHKI. Y3araqpHeH1 KJ1acu.

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

[TonsTTst motoky, BOyoBani motoku, (hpopmMaToBaHe BBEJCHHS-BUBECHHS, (hiIakku (opmarTis,
MaHinysstopu ¢opmatiB. DaiioBa cuctema. 3UNTYBaHHS Ta 3amuc TeKCTOBUX (¢ailni. besdopmaTHe
Ta OlHApHE BBEJCHHS/BUBEACHHS. JIOBUIBHUI HOCTYTI.

Tema 17. Cepenosuiiie 00'€eKTHO-OPIEHTOBAHOTO

OCHOBHI TPUHIMIK TOOYJIOBU cepeAoBHINA O0'€KTHO-OPIEHTOBAHOTO MporpamyBaHHs C++
Builder. Peanizamis npuHUMIIIB CHaIKyBaHHS, 1HKancyssuii, noiaimopdizmy. Kiacu ta 00’extH B
cepenoBume C++ Builder. XapakrepucTuku 00’€KTIB: BIACTHBOCTI , MeToau Ta momii. IloHATTs
MPOEKTY, CKIIAJIOBI TMPOEKTy, po3poOka Ta 30epekeHHS mpoekry B cepenoBuime 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 Ui poOOTH 3 KOHTEWHEpHMMHM Kiacamu. [lpuknamd.
Busnauenns ¢ynkropa, pisHOBUIU (GYHKTOpiB, BOyIOBaHI (PyHKTOpU, CTBOpEHHS (YHKTOPIB,
3acTocyBaHHs (YHKTOpiB. Pegakropu 3B’513Ky, Ta X 3aCTOCYBaHHS.

Konctpykropu, onepatopu Ta GyHKIII1, 1110 BU3HAYEHI B Kitaci «Stringy». Omnepartii 3 psaKkamMu B
kaaci «Stringy. Ipukimaau

Tema 19. IlocninoBHi konTeliHepu. Knac vector

[TonsTTs KOHTEHHepHOro Kiacy «Vector», madgoHHAa crenudikamis, KOHCTPYKTOPH,
oreparopu Ta (yHKIIi, 0 BU3HA4YeHI B Kiaci «Vector». JlocTynm 10 eleMeHTIB 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
Ta ¢yHKIii, mo Bu3HaueHI B kiaci “Stack”. JlocTynm 10 eleMEHTIB CTEKy: BCTaBKa, BUIAICHHS
eneMeHTiB cTeky. IIpunnunu po6otu 3 knacom. [Ipuxiaau.

[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 EK3AMEHAIIAHI IATAHHS

4.1 EK3AMEHAIIMHI MATAHHS 3 JUCHUILJITHA «<KOMIT'FOTEPHA

CXEMOTEXHIKA TA APXITEKTYPA KOMIT'IOTEPIB»

IcTopis po3BUTKY 0OUMCITIOBAIIBLHOT TEXHIKH.

OcHoBHI npuHIKIHK apXiTekTypu Gon Heiimana.

ADpXITEKTypa Cy4aCHHUX KOMII IOTEPIB.

Knacudikarist koM 10TepiB.

Opranizaliisi KOMIT' FOTEpa Ha piBHI acemobiepa.

[IpencraBnenns iHpopmallii B KOMIT 0TEpi.

CucremMu 4nCIEHHS.

OcHoBHi 0110ku GyHKIionyBanHs: [1K.

di3uyHa opraHizailis mam’siTi 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 BBOJY — BUBOJY.
Cucremna muHa. Buam ta GpyHKIil mmH KoM’ 1oTepa.
Kowmrr’roTepHi inTepdelicu: mopTu, IMHU, MEPEXKHI IHTephEHCH.
LlentpanbHuii Mikporporecop. [Ipu3HadeHHs Ta OCHOBHI TEXHIYHI TapaMeTpH.
IcTopist pO3BUTKY Ta MOKOJIIHHS IEHTPATBHUX MIKPOTIPOIIECOPIB.
XapakTepucTHKa Ta apxiTekrypa mporecopis Intel.

BynoBa BineokapTu KOMI ' 0Tepa.

XapaKkTepUCTHKH BifeokapT. [HTerpoBaHi Ta IMCKPETHI BiJCOKAPTH.
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 kinacudikamis MOHITOPIB.

Buu MOHITOpIB Ta IPUHIMIY iX (PYHKIIIOHYBaHHS.

CraHzapTHiI IPpUCTPOi BBOAY-BUBOLY.

4.2 EK3AMEHAIIAHI IATAHHSI
3 INCHUIIVITHA «OCHOBMU ITPOT'PAMYBAHHS»

[Tonsitta anroputMy. OCHOBHI BJIaCTUBOCTI allTOPUTMIB.
I'padiunuii onuc anroputmis. [IpaBuina noOyn0BU GI0K-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.

Moga C/C++. Apudmernyni oneparopu. [Ipiopurern apudMeTHUHUX OTEpaIlii.

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

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

. MoBa C/C++. OcHoBHi MateMaTnuHi (yHKIii. [lepeTBOpeHHS THIIIB JaHUX.
. MoBa C/C++. ®yHkuii a1 poOOTH 3 BUNIAJKOBUMH YHCIAMHU.

. 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 6e3yMOBHOTO 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++. I{uki 3 nepeayMoBoOIO.

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

. MoBa C/C++. OnepaTopu nepepuBaHHs [TUKITY.

. 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++. JlunamivuHa nam'sath. JlMHAMIYHI MacHBH.

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

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

Mosa C/C++. ®ynkmuii kopuctyBauda. OrojomeHHss i1 onuc (yHKIi. 3aragpbHa CTPYKTypa
IpOrpamH, 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: AOCTyI JO OKPEMHX €JIEMEHTIB CTPYKTYpH, BBEJICHHS JaHUX
(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 (haitioBUMH MOTOKaMH.

Moga C/C++. IlocnioBHEe Ha JOBUIbHE 3UMTYBaHHS 3 (Daiiiy.

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

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

OyHKIIT-4IeHHU KIIacy.

PiBHI ocTymny 70 4WieHIB KJacy.

O6nacTh BUAMMOCTI KJIacy.
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CraTtuuHi WICHH KJ1acy.
BkaziBuuk this.

[Tpoctopu imMeH.

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

Crnioco6u nepenadi 00’ ekTiB y pyHKIit0. [loBepHEHHS 00’ €KTiB (PYHKITISIMH.
Crioco6u nepenayi MacuBiB 00’ €KTIB y (PYHKILIIO.

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.

[lepeBaHTaXE€HHS OMEPATOPIB.

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 ycnaakyBaHHS.

3akpuTe ycragKyBaHHS.

MHOXHHHE yCITaKyBaHHS.

[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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