MiHicTepCcTBO OCBITH 1 HAYKH, MOJIOJI Ta CIIOPTY YKpaiHu
3anopizbKuii HAIlIOHATBHUIN TEXHIYHUH YHIBEPCUTET

METOJHNYHI BKA3IBKH

710 J1abopaTOpPHHUX POOIT

3 TUCLUIUTIHU
“O0’eKTHO-OpieHTOBaHe nporpamMmyBaHHSA"
JUISL CTY/ICHTIB
Hanpsmy niarorosku 6.050101
“Kowmrr’ roTepHi HayKu”
BCiX (hopM HaBUaHHS

2013
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MeroanuHi BKa3iBKM A0 Ja0OpPaTOpHUX POOIT 3 AWUCHMILIIHH
“O0’ eKTHO-OpIEHTOBAHE MpOrpaMyBaHHS A CTYAEHTIB  Hampsmy
miaroroBkn 6.050101 “Kowmm'totepHi Hayku” Bcix ¢GoOpM HaBYaHHS
/ T'. B Tabynuwk, H. O. Muponosa. — 3anopixoxs: 3HTY, 2013. —30 c.

AsTopu: I'. B. TaOyHIuK, K.T.H., JIOIIEHT
H. O. Muponoga, acucTeHT

Penienzenr: I'. B. Henaca, x.T.H., JOIIEHT

BiamnosiganbHui

3a BUITYCK: I'. B. TaOyHIuK, K.T.H., JIOIIEHT

3aTBEpIKEHO
Ha 3acijianHi kadeapu
MpOrpaMHUX 3ac00iB

[Ipotokon Ned
Big “11" rpyans 2012 p.
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BCTYII

Mero0 JaHOTO Kypcy € BHBYCHHS TEOPETHYHHX OCHOB Ta
MPAaKTUYHUX  acMeKTiB  00'€KTHO-OPIEHTOBAHOTO  MpOrpamyBaHHS.
Jucnumiina “O0’ eKTHO-OpiEHTOBAHE MPOrpaMyBaHHsS CIPSMOBAaHA Ha
OTPUMAaHHS CTYAEHTOM 0a30BUX 3HaHb Ta MPAKTHYHHX HABUYOK 3 OCHOB
Cy4acHOI TEXHOJIOT1l CTBOPEHHS CKJIaJHUX MPOrpaMHUX MPOAYKTIB Ha Oa3i
imeli 1 mOpUHOMMIIB O00'€KTHO-OPIEHTOBAaHOrO Meroay. Taki 3HaHHS
MpHU3HAYCH] JJIS1 BUKOPUCTAHHS y pO3po0Kax MpOrpaMHOro 3a0e3medeHHs
iHpOpMAIfHUX TEXHOJNOrH Yy MPOEKTYBaHHI 3 ypaxXyBaHHAM Cy4acHHX
BHMOT' Yy BiIHOLIEHHI 10 HAaTIMHOCTI, AKOCTi iHTepdeiicy Ta eQeKTHBHOCTI
MpPOrpaMHUX TPOAYKTiB, #AKi CTBOpIOtoThCs. OTpuUMaHi 3HaHHSA Ta
MPaKTUYHI HaBUYKH MarOTh CIY)XKHTH 0a30i0 IS ONaHyBaHHA Y
MOJaNBIIOMY HOBUX MaiiOyTHIX CHCTEM MporpamMmyBaHHs, sIKi 0a3ylOThCs Ha
imesx Bi3yanpHOro mnporpamyBanHs, CASE-texnomorisix, mryyHoro
IHTENEKTY 1 Ta iHIIe.

3micT 3BiTY 3 JabopaTOpHOI pOOOTH. TeMa, MeTa, iHIUBiAyajbHE
3aBJIaHHS; CTPYKTYpHA CXeMa OpraHi3allii JaHWX BiJIIOBITHO JO 3aBIaHHS;
TEKCT MPOTrpaMu; pe3yabTaTH pOOOTH MIPOrpaMu; BUCHOBKH.

B sxocTi iHCTpyMEHTaNbHOI MOBH NPOTpaMyBaHHS Ui BUKOHAHHS
J1a00paTopHUX  poOOT  PEKOMEHJOBAHO  BUKOPHUCTOBYBAaTH  MOBY
nporpamyBanHss C++. ['OlOBHOIO BHUMOTOI JJIi  BHUKOPHCTAHHS
koMmminsTopa € miarpumka crangapry |SO/IEC 14882 “ Standard for the
C++ Programming Language” .
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JJABOPATOPHA POBOTA Nel
BBEJAEHHA B KJIACH

Meta po6oTu

Hapuntice OynyBaTu Kilacl Ta BUKOPHCTOBYBATH iX IIPU CTBOpEHHI
porpam.

Ilopsinok BUKOHAHHA J1a0OPATOPHOI podoTH

1. 3acrocyBaBIIM KOHCIEKT JIEKIid Ta JJOJATKOBY JIiTEpaTypy,
BHUBYHMTH OCHOBHI IIPHHIUITA CTBOPIOBAHHS KJIACIB.

2. BukoHaTy IHOMBiAyaJibHE 3aBIaHHS BiJIOBITHO J0 HOMEPY
BapiaHTa, 3acTOCYBaBIIM MOBY mnporpamyBaHHs C++. [lpu BHUKOHaHHI
MpOrpam CiIiJi BAKOPUCTOBYBATH KOHCTPYKTOPH Ta IECTPYKTOPH.

3. OdopMuTH 3BIT.

4. 3poOUTH BUCHOBKHU.

5. BiamoBicTu Ha KOHTPOJIbHI 3alIUTAHHS.

InuBinyanbHi 3aB1aHHs

Bapiaum 1. CrBoputn Kiac s poOOTH 3 TPhOX BHUMIPHHUMH
BekTopamu. [lepenbaunt QyHKIIT A1s1 BUKOHAHHS HACTYITHUX OMeEpamii:
KOHCOJIbHE BBEIICHHS 1 BUBEICHHS 3HAYCHb BEKTOPA; IHIIliai3allisi BEKTOpa;
CKJIaJIaHHSA Ta BiJHIMAHHSI BEKTOPiB; OOYHMCIIEHHS JOBKUHHU BEKTOPA.

Bapianm 2. CtBoputn wiac Person. 3minHa Trmy Person nmosuHHa
BMIIIYBaTH HACTYMHY iH(OpMaIilo Ipo AeSKY JIOJUHY: MPIi3BHUILE, iM' 5 Ta
mo—0aThbKOBI; ajpeca; pPiK HapoPKeHHs; TenedoH, 3piCT, Bara, CTaTh.
[epenbauntn (yHKUIi A7 BUKOHAHHS HACTYITHUX OIEpalliii: KOHCONbHE
BBCJICHHS 1 BUBEICHHS 3HaueHb Ty Person; imimiamizaiis. CTBOpuUTH
JMHAMIYHUN MacuB, IO MICTUTH iH(OpPMAIilo Mpo JEIKy Tpymy JoAeH.
[MinpaxyBaTi KiIbKICTb Jr0jieH 3a crartio (friend-dynkiris).

Bapianm 3. CtBoputu kiac Alfa takum urHOM, 11100 IPH CTBOPEHHI
MepuIoro 1 3HUIIEHHI OCTaHHBOrO 00’ €KTa IILOTO THUIy Ha EKpaH
BHJaBaJliics BiNMOBiHI MOBiZOMIIEGHHs. BkaziBka: 3acTocyBaTH CTaTW4Hi
KOMITOHEHTH KJIacy.

Bapianm 4. Ctoputh kiac Beta takum unHOM, 11100 TIpY 3HUINEHH]
OCTaHHBOTO 00’ €KTa Ha eKpaH BHJABAJIOCS MOBIIOMIICHHS NP0 HAOLIbITY
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KUIBKICTh 00’ €kTiB THIy B€ta, mo icHyBanu Ta 4ac iCHyBaHHS TOMYJISLIi
00’ exTiB. BKa3ziBka: 3acTocyBaTH CTaTU4HI KOMIIOHEHTH KJIacy.

Bapianm 5. CtBoputn kinac Delta takum unHOM, 1100 KOKHUI
00’€KT BMIII[yBaB CBili TEpCOHATbHUN HOMEp (HeCKpUnTOp 00 €KTa) Ta
(yHKIIiO, siKa MoBepTa€e Horo 3HaueHHs. JleckpunTop 00’ €kTa — yHIKaJIbHE
JUIst 00’ EKTIB TAaHOTO TUIY IIiJie YHCIIO.

Bapianm 6. CTBOpUTH KJIaC TAaKUM YMHOM, II00 BiH BiJICTEXKYyBaB
KUIBKICTh ICHYFOUMX Yy JaHUM MOMEHT 00'€KTiB Ta 00’ €M OrepaTHBHOI
mam’siTi, SKUH BOHM 3aliMaloTh. BkasziBka: 3acToCyBaTH CTaTHYHI
KOMITOHEHTH KJIacy.

Bapianm 7. CrtBopuTH KJIac JUIsl BHKOHAHHS oOrepaiiii 3
KOMIUJIEKCHUMH ~ 4nciaMu. llepenbaumtu  omepamii: CcKiIagaHHS —Ta
BiHIMaHHS;, MHOKCHHS Ta JUICHHS; OOYMCICHHS MOJIYJIO; KOHCOJbHE
BBEJEHHS Ta BUBEAEHHS, IHIIIaII3aLli0.

Bapianm 8. CrtBoputn winac Organization. 3wmiHHa THITY
Organization moBuHHA BMIlllyBaTH HACTYIHY iH(opMallito: Ha3Ba; ajapeca;
mupektop; Tenedon. [lependaunti QyHKIIT 1T BUKOHAHHS HACTYITHUX
oreparliii: KOHCOJIbHE BBEICHHS 1 BUBEACHHs 3HadeHb Ty Organization;
iHiiasnmizamis. CTBOPUTH KaTaJor opraHizaiiii Micta (AMHaMIiYHUI MacHB)
Ta BiZicopTyBatu 3a Ha3Boto (friend-pynkiis).

Bapianm 9. CtBoputn knac Book. 3minna tumy BOOK moBuHHa
MICTUTH HACTYIIHI MOJIsI: Ha3Ba, KUIBKICTh aBTOPIB; aBTOpPH; PiK BUAAHHS,
KUIBKICTh cTOpiHOK. [lepenbauntu (yHKmii 1Jii BUKOHAHHS HACTYITHHX
onepariii:  iHiIiamizaiisi KHWIH, JIOJJaBaHHS aBTOPiB, KOHCOJIbHE
BBE/ICHHs/BUBeeHHs iH(opManii npo KHury. CTBOPHTH KaTajor KHHT
(mmuamivHMi MacuB), BIOPSAKYBaTH enemeHTH 1o Ha3si (friend-¢yukiis).

Bapianm 10. CtBoputu kiac Film. 3minna tumy Film noBunHa
MICTUTH HACTYIHI MOJS. Ha3Ba; pPIK CTBOPEHHS, pPEXKHCED, KUIBKICTh
akTopiB; akTopu. llepembauntu QyHKUIT I BUKOHAHHS HACTYIMHHUX
oreparlii: iHimianizamis iHGopMarlii, J0JaBaHHS aKTOPiB, KOHCOJIbHE
BBeJ/IeHHs1/BUBeIeHHs iH(opMaltiil nmpo cTpiuky. CTBOPHTH KaTaJor CTPIiuOK
(mmuamivHMi MacuB), BIOPSAKYBaTH enemeHTH 1o Ha3si (friend-¢yukiis).

Bapianm 11. Ctoputn kiac House. 3minna tumy HOUSE moBuHHA
MICTUTH HACTYIHI TOJS: BYJHILS, HOMEpP; KUIbKICTh KBapTUp, MOBEPXIB,
i 13/11B, KUTBKICTh KBApTUP HA MOBEPCI; JlaTa MoYaTKy OyIiBHMIITBA; aTa
3aKiHYeHHs Oy/IiBHUIITBA; Ha3Ba OyaiBHUYOI Gipmu. [lependauntu dyHkiii
JUIS BUKOHAHHS HACTYIHHMX ONepaiii: iHimiamizamis iHdopMarrii,
KOHCOJIbHE BBEIICHHS/BUBEICHHs iH(opMalii mpo OyAWHOK, PO3paxyHOK
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KUTBKOCTI KBapTup y min'i3mi, y OyauHKYy 3 BHKopHcTanHsMm friend-
(GyHKITIH.

Bapianm 12. CtBoputn xiac Train. 3minHa Tumy Train moBWHHA
MICTUTH HACTYITHI ITOJISI: HOMEP; KUTBKICTh 3yIIHHOK; KiIbKICTh BaroHiB; 4ac
BigmpasieHHs; 4ac npuOyTTs. [lepenbGaumtet QyHKUIl A7 BUKOHAHHS
HACTYITHUX OIepalliil: iHiianmizaiis iHpopmailii, KOHCOJbHE BBEICHHS Ta
BHBEIEHHS iHPOpMAIil PO MOTAT, PO3PaxXyHOK Yacy, 0 BUTPAYa€THCS HA
mapipyt. CTBOPUTH PEECTp NOTATIB (IMHAMIYHUI MAaCHB).

Bapianm 13. CtBoputn knac Bubipka Sample posmiprocti N.
[epenGauntn (yHKUIi A7 BUKOHAHHS HACTYITHUX OIEpalliii: KOHCONbHE
BBEJCHHS/BUBENEHHS  3HA4YCHb  BHOIPKHM, PO3PAXYHOK  CEPEAHBOIO,
JMcIepcii, po3Maxy, CepeIHbOKBAJPATUYHOTO BIIXWICHHS. Po3poOuTu
JPYXHIO QYHKIIO Uis po3paxyHKy kputepito Koxpena (G=Syx/ Y, S).

Bapianm 14. Cknactu onuc Kiacy 0aratouwieHiB Bij| OJIHIET 3MIHHOT,
IO 33/Jal0ThCSl CTyNeHeM OaraTowieHa 1 MacHBOM Koe(illi€HTiB.
[lependaunTyt MeTomu sl OOYMCIICHHS 3HAuUCHHS OaraTowieHa Jyis
33JIaHOTO apryMEHTY, OIepailil CKJIaJaHHs, BiHIMAHHS Ta MHOMCHHS
0araTowIEHIB 3 OTPUMaHHSM HOBOrO 00’ €kTa — OaraTtousicHa, BUBEICHHS
Ha €KpaH OMKCY MHOTOWICHHA.

Bapianm 15. CtBoputn knac Bubipka Sample posmipaocti N.
[epenGauntn (yHKUIi A7 BUKOHAHHS HACTYITHUX OMEpalliii: KOHCONbHE
BBEJCHHS/BUBENCHHS  3HA4YCHb  BHOIPKHM, PO3PAXYHOK  CEPEAHBOIO,
Jcrepcii, po3Maxy, CepeIHbOKBAJPATUYHOTO BiIXWICHHS. Po3poOuTu
JPYXHIO (PYHKIIIO Uisi po3paxyHKy kputepito Dimepa (F=c1/ 6,).

KonTponbHi 3anuranns

1. Yum Bimpi3HAIOTHCS MOHATTA Kiacy Ta crpykrypu y C++7? Jlalite
3arajibHe BU3HAUYEHHs Kacy?

2. Hasenith 3arajibHy CTPYKTYpY KJacy.

3. o rake inTepderic kiacy Ta Horo peasizaiis?

4. YV yoMy nojisira€e poib KOHCTPYKTOPIB Ta JIECTPYKTOPIB y Kiaci?

5. Ski crmocoObu MoOXKHA 3acTOCyBaTH IS iHimiamizamii 00’ ekTa
Kacy? SIK Ui IbOTO 3aCTOCOBYIOTHCSI KOHCTPYKTOPH ?

6. Yum Bigpi3HAIOTBCA (QYHKLIT — WieHH Kiacy BiJ (QyHKLiH, He
OB’ SI3aHUX 3 OYAb-SKUM KJIACOM?

7. 1o o3Hayae 00’ €KT KJ1acy?

8. VsBa 00’ exTa y mam’ sITi.
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9. Yu MOXJIHMBO MepeBaHTaXyBaTH (PyHKIIi-uwieHn Kkiacy?

10.B uomy nomsirae 0co0NMBIiCTh CTATHYHHUX €IEMEHTIB Kiacy?

11.41xi obnacTi BUAMMOCTI BUKOPUCTOBYIOTH JIJIsl CTBOPEHHS KiaciB?

12.B 4omy pi3uuns Mixk inline-QyHKIisiMA Ta iHITUMA (QYHKIISIMHU-
4rieHaMu Kiacy?

13.Konu BUKOPUCTOBYIOTH OPY>KHI PYHKIIIT?

14.Yu MoKHa IPUCBOIOBATH 3HAYCHHSI OAHOTO 00’ €KTa HIIOMY.

15.4xu crienudikaTopu BUIUMOCTI AJIs WICHIB KJIacy BU 3Ha€Te?

16.Yu MOXKIIMBO CTBOPIOBATH MacUBH 00 €KTiB?

17.1ns1 4Oro BUKOPUCTOBYEThCS OKaX4HK this?

18.Yu MoxnMBO niepenaBaTH 00’ €KTH SIK apryMeHTH (DYHKIisM?

19.Yu moxnuBo 1100 GyHKIiS MoBepTaia 3HaAYSHHs THIIA KJlac?
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JIABOPATOPHA POBOTA Ne2
JAUHAMIYHI KJACOBI THUIIHN

Meta po6oTu

HaBunTiCch BHUKOPHUCTOBYBaTH JHHAMI4YHI KJIacH TIPH CTBOPEHHI
Mporpam.

Ilopsinok BUKOHAHHA J1a0OPATOPHOI podoTH

1. 3acrocyBaBIIM KOHCIEKT JIEKIid Ta JJOJATKOBY JIiTEpaTypy,
BHBYUTH OCHOBHI IPUHIIUITN POOOTH 3 TUHAMIYHUMHY KIIACOBUMH THUIIAMH.

2. BukoHaTu IHOMBiAyaJbHE 3aBJIAHHS BIAMOBIAHO JIO HOMEpa
BapiaHTa 3acTocyBaBIIM MOBY mnporpamyBanHs C++. Kiac, 1o
PO3POOITIOETHCS, TOBUHEH MICTUTH KOHCTPYKTOP KOMiFOBAHHS.

3. OdopmiTu 3BIT.

4. 3poOUTH BUCHOBKHU.

5. BiamoBicTu Ha KOHTPOJIbHI 3alIUTAHHS.

InpuBigyanbHe 3aBIaHHS

Bapianm 1. CtBoputn nuHamiyauii kinac Catalog, mo 0a3yerbces Ha
3B’ SI3aHOMY CITUCKY, JIe KO)KHHUI1 IeMEHT CIUCKY — CTpyKTypa THma Book.
Krac noBrHeH MiCTUTH HACTYIIHI OIeparii:

add_book() — monaBanHs KHHTH y KaTaor;

del_book() —BumanenHs KHUTH 3 KaTAJIOTY;

find_by_autor() — nomyk kHUTH y KaTajo3i 3a aBTOpOM;

show_cataloque() - BimoOpaskeHHS KaTalory KHUT.

Bapiaum 2. CrtBoputn auHamiubuii kimac BoOK, mo wmictuth
nuHamivauil MacuB Authors, ne iHdopmaris npo aBropa mictuts (ILLB.,
KUTBKICTh KHMKOK, PIK HAPOJDKEHHS), a TAKOXK BCIO HEOOXimHY iH(hopMaIlito
mpo KHIKKY. Kitac moBMHEH MICTUTH HACTYITHI omeparii:

add_author() — nonaBanHs aBTOpiB;

del_author() — BuganeHts aBTOpIB;

count_authors() — migpaxoBye KiUTbKICTh aBTOPIB.

Takox MoTpiOHO peanizyBaTH MacuB KHMXKOK Ta friend-¢pyHkiii
BBEJICHH1/BUBEICHHSI iH(pOpMaIlii B KaTaJor.

Bapianm 3. CtBoputu nunamivnuii xiac University, mo 6a3yerbcs
Ha 3B'SI3HOMY CITMCKY, JI¢ KOKHUW €IEMEHT CIHUCKY MICTHTh iH(OpMAIlito
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npo ¢GakyabTeTH: Ha3By (paKyyIbTeTy, Npi3BUIIE JeKaHa, KUIbKICTh TPYI Ha
¢dakynbTeTi, 3arajJpbHy KUIBKICTH CTYAEHTIB y Tpynax. Kmac moBuHEeH
MICTUTH HACTYIIHI OIeparii:

add_group() — moxaBaHHs TPYIIH;

del_group() — BuganeHHs rpymm,

calc_stud() — mizppaxyHOK KiJIbKOCTI CTYJCHTIB Ha (aKyJIbTeTi.

Bapianm 4. CTBopuTH TUHAMIYHWHN Kiac Train, ae eJeMeHTH ThIa
Carriage (Baron) 3B’si3aHi CTPYKTYpOIO THIIa JBO3B si3HMi crimcok. Kiac
MOBHHEH MICTHTH HACTYITHI Oomeparii:

add_carriage() — momaBaHHs BaroHis;

del_carriage() — BrydeHHS BaroHis;

calc_places() — migpaxyHOK KiTbKOCTi MiCI[b Y TTOTATY.

Bapianm 5. CrBoputn juHamiyHumii kmac Route Ha ocHOBI
JIBO3B’ I3HOTO CIHMCKY, JI¢ KOXXHUH eneMeHT Tumna Stop (3ymunka). Kiac
MOBHHEH MICTHTH HACTYITHI Omeparii:

add_stop() — momaBaHHs 3yITHHKH,

len_route() — po3paxyHOK AOBKHUHH MapIIpyTy;

time_route() — pospaxyBaTti 4ac pyxy.

Bapiaum 6. CrtBoputH Kiac ans poOOTH 3 OJHOBHMIPHHMH
IMHAMIYHMMH MacvBaMHd 3HaueHb Ttuna unsigned int. Ilepexbauntn
(YHKIII-KOMIOHEHTH KJacy Uil BHKOHAHHS HACTYIHHX oOIlepaliii:
JUHAMIYHOTO TPUCBOEHHS; TOENEMEHTHOTO CKJIaJaHHs Ta BiJAHIMAHHS;
00’ €THaHHS TBOX MAacHUBIB y OJ1H (KOHKaTeHaIlis1); YIOPSAKYBaHHS MacHBY
Mo 30UTBIIEHHIO Ta MO 3MEHIIEHHIO; KOHCOJbHE BBEACHHS Ta BUBEICHHS
MAacHBY.

Bapiaum 7. CtBOopuTH OUHAMIYHUEN Kiac s poOOTH 3 psAKaMu
CUMBOJIIB. MakcuMajibHa [OB)KHMHA IIOCIHIZOBHOCTI — 65535 cumBomis.
[NependaunTu GHyHKIIT U1 BAKOHAHHS HACTYITHUX OMEpalliii: iHiIiami3amis
3 ASCIZ—psnka (T00TO 3 psigka, L0 3aBEPLIYEThCS HYJIb—OAiTOM);
BBEACHHS 3 KJaBiaTypH; BUBEIEHHS Ha €KpaH, MOBEPHEHHS KiIbKOCTI
CHUMBOJIIB y PpSAAKY, KOHKaTEHalis PsAIKiB, MOIIYK MiApsAKa; MOUIYK i
3aMiHa MiJpsaKa.

Bapianm 8. CTBOpUTH JWHAMIYHUN KJIACOBHHM THI UIsi POOOTH 3
psAKaMu CHMBOIIB. MakcuMmalibHa JOBXHHA pagka — 65535 cumBomiB.
BBaxkaTn, 1m0 JOBXKHHA psaaka 30epiracTbCsi B HYJIBOBOMY E€IEMEHTI
MacuBy. IlepenbaunTi omeparlii CTBOpEHHS, 3HMIICHHS, IHII{iami3aril
00’ €KTa, a TakOX omepallii JUHAMIYHOTO MPUCBOEHHS Ta KOHKaTEHAIIil.
Onepariii CTBOpEHHS, 3HUIICHHS Ta IHIMiaji3alii peamizyBaTH 3a
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JOTIOMOTOI0  KOHCTPYKTOPIB Ta JECTPYKTOpiB, peIITy omepamid — 3a
JIOTIOMOT'0I0 KOMITOHEHTHHX (DYHKITiM.

Bapianm 9. CtBopuTH KJIac AJisi POOOTH 3 MHOXKMHAMH LILJTHMX YUCEI.
MakcuManbHa KUTBKICTh €JIEMEHTIB MHOKHHM — 65534, iHTepBan 3HaueHb
eJICMEHTIB MHOXMHM Bianosizae tumy int. [Mepexbauntu dyHKIl s
BUKOHAHHSl HACTYIHHUX OIepaliii: iHiliammi3amis 3a JIOMOMOIOI0 MacHBY
LIJIOrO THITY; BBEICHHS 3 KJIaBiaTypy; BUBEICHHS Ha €KpaH; 00 €IHaHHS
MHOXHH; BiIHIMAaHHS MHOXHH, TIEPETHH MHOXHH; TIepeBipKa BiAHOMICHHS
BKITIOUEHHSI; TIEpeBipKa EKBiBAJIEHTHOCTI, MepeBipKka HaJEXHOCTI JaHOTO
qrcia 10 MHOXKHUHH.

Bapianm 10. CtBoputn kiac List s poOoTH 31 CTPYKTypOIO THIIA
"omHO3B si3HMI crmcok”. EjeMeHT chnmMcKy Mae TuI, 10 BIiANOBIZa€e
0ibmioTreunoMy kmacy String. Ilepenbauntu GyHKIIT Ui BHKOHAHHS
HACTYITHUX OTepalliii:

putinbeg() — cTBOpUTH HOBHI €IEMEHT CIMCKY y HOro Mo4aTky;

getoutbeg() — 100y TH 1 BUITYYHTH MEPIINI €TIEMEHT CITHCKY;,

putinend() — cTBOpUTH HOBMIA €JIEMEHT CITUCKY Y HOTO KiHIIi;
getoutend() — 100y TH 1 BUITYYHTH OCTAHHIH eIEMEHT CITHCKY;,

print() — BUBeCTH CIIMCOK Ha EKpaH;

isempty() — nmoBepHyTH 3Ha4yeHHs true (tun boOl), skmo crucok
MTOPOXKHIH.

Bapianm 11. Cteoputn kinac Astack — crek, 1110 6a3yeTbes Ha MacHBi
MOKaXYMKIiB  (QikcoBaHOrO po3Mmipy. Ilepenbauntn, mod crek Mas
MOXIIMBICTh 30epiraTd 3HAYeHHs THITy, IO BiAMOBizae O0i0IiOTEUHOMY
kiacy string. [epenbaunti QyHKIIT Ui BAKOHAHHS HACTYITHUX OIEepailiii:

push()—3aHecTH y CTeK 3HaueHHs TuIy TYpPE,

pop() — 100yTH Ta BHIIYYMTH 3HAYCHHS 3 BEPILIMHU CTEKa;

print() — BuBecTH BCi 3HAUCHHS CTEKa Ha EKpaH;

NUM() — MOBEPHYTH KUTBbKICTh 3HAYEHBD, 1110 3HAXOAATHCS Y CTEKY;

isempty() — noBepHytu 3HaueHHs true (tum bool), skmo crek
MTOPOXKHIH.

Bapianm 12. CteoputH Kiac AQUEUE — CTpyKTypa THUITy 4depra, 1o
0a3yeThCsl HA MacHBi MOKaX4HUKiB (pikcoBaHoro posmipy. Ilependaunt,
o0 Yepra Maja MOXJIMBICTh BMIII[yBaTH 3HAYCHHS THITY, IO BIiAMOBIIa€E
0ibioTreunomy kiacy String. Ilependaunti (QyHKIIT — WwieHH Kiacy s
BHUKOHAHHS TAaKUX OTepalliii:

add() —sanecTn y uepry HajaHe 3HAYCHHS,

pop() — 100yTH 1 BUIIyYHTH 3HAYCHHS 13 YEPIH;
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print() — BuBecTH yci 3Ha4YEHHS i3 YSpPry Ha EKPaH;

NUM() — MOBEPHYTH KUTBKICTh 3HAYEHBD, 1110 3HAXOAATHCS Y uep3i;

isempty() — moBepuyTH 3HaueHus true (tum bool), skino yepra mycra.

Bapianm 13. CtBoputn kiac Lstack — crek, mo 0a3syeTbcs Ha
CTPYKTYpi 3B’si3HOrO chucky. IlepenbaynTii MOXKIUBICTH 30epiraHHs
3HAYeHHs, WO BIAMOBiNAIOTh OibmioTeyHOMY Kiacy String. Ilepenbauntn
(GYHKLII-UIeHU KIacy A BAKOHAHHS HACTYITHUX OIepallii:

push() —3anectH y crek HaaHe 3HAYCHHS,

pop() — 100y TH 1 BIITyIUTH 3HAYCHHS i3 BEPIIHHH CTEKa,

print() — BuBecTH yci 3HaUYEHHS CTEKa Ha €KpaH;

NUM() — MOBEPHYTH KUTBbKICTh 3HAYEHBD, 1110 3HAXOAATHCS Y CTEKY;

isempty() — moBepHyTH 3HadyenHs true (tum bool), skmo uepra
nopokHs. BkaziBku: mepenbauntH  0OpOOKY BHKIIIOYHOI CHTYyaIii:
N0OyBaHHS 3HAYEHHS 13 MOPOKHBOTO CTEKA.

Bapianm 14. CtBoputH kiac Lqueue — ctpykrypa Tumy "depra', mo
0a3yeThCsl Ha CTPYKTYpl 3B'S3HOTO CHMCKY. THI 3HAYEHHS EJICMEHTIB
yepru — int.. [lepenOaunTu GyHKIIIT TT BUKOHAHHS TaKUX OTEpalliid:

add() —3anecTH y KiHelpb 4Yepru 3HaueHHs THITy 7YPE;

pop() — 100yTH 1 BUIIyYHTH 3HAUYCHHS 13 IOYATKY YEpPIH;

print() — BuBecTH yci 3HaYEHHS, 1O 3HAXOITHCS Y Uep3i, Ha eKpaH;

NUM() — KTbKICTh 3HA4YEHb, 1110 3HAXOAATHCS Y Uep3i;

isempty() — moBepuyTH 3HaueHHs true (tum bool), skio yepra mycra.

BkasziBku: nepenbaunti oOpoOKy BHKIIOYHOI CHUTYyallii: H0OyBaHHS
3HA4YEHHS 13 MOPOKHBOI YEPTH.

Bapianm 15. Cteoputn xinac Set anst poOOTH 31 CTPYKTypaMu THILY
"MuoxuHa". Tum eaeMeHTy CTpYKTypu oOpaTu camocTiiHo. MHOXHHA €
HaOIp eIeMEHTIB, KOXKHUH 3 IKUX Ma€ yHiKaibHe 3HaueHHs. [Ipu nogaBaHHI
enementa (omeparis include), skuii BXe € y MHOKHUHI, BIH HE JOTAETHCS.
Jis i€l CTpYKTYypH BU3HAYAIOTHCS OIEpallii, 3BUYaiHi It MaTeMaTHIHUX
MHOXHH — 00’ €HaHHS, Tepepi3, BiAHIMaHHs], AOMOBHEeHHS. EnemenTn
MHOXKMHH MOXYTh aBTOMATHYHO YIOPSIKOBYBATUCS, IIO JA€ 3MOTY
BUKOPHUCTOBYBATH IIBHJKI OIepalii TMOImyKy eleMeHTa 3 HaJaHuM
3HadeHHsAM. [lepenOauntn (yHKOii-uieHW Kiacy A BUKOHAHHS TaKHX
oreparrii:

include() — monati HOBHMIA €IEMEHT y MHOXKHUHY;

exclude() — BuTyunTH HalaHWH eJIEMEHT 13 MHOYHHH;

union() — o0’ eTHAHHS MHOYKHUH;

inters() — mepepi3 MHOXHH;
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substr() — BiqHIMaHHS MHOXUH;

print() — BuBecTH yci 3Ha4YEHHS i3 MHOXXHHH Ha €KpaH;

nUM() — KiTbKIiCTh 3Ha4eHb MHOXKUHH (TOTYKHICTB).

Bapiaum 16. Creoputn kinac Bitv mis pobotn 3 OiTOBUMH
BEKTOpPaMH JIOBUIBHOI JOBXKHUHU. BITOBUIT BEKTOP — MOCHIIOBHICTh 3HAUCHD,
sKi MOXXyTh MaTH 3HaueHHs O (He ictiHa) abo 1 (ictuna). KokeH enemeHT
OITOBOr0 BEKTOPY IMOBUHEH 3aliMaTH y mam’ ti oxuH O1T. J{yst po3MitieHHs
0ITOBOr0 BEKTOpA y IMaM’ ATi 3aCTOCYBATH JUHAMIUYHUI MAaCcHB BiJ{IIOBITHOTO
po3mipy. Tun enemMeHTa MacuBY — HOCIsl OITOBOTO BeKTOpa — O€33HAKOBUH,
po3mipom 1, 2 abo 4 Gaiitu. Y kiaci Bitv nepenbauntu taki GpyHKIl:

Bitv() — koHCTpYKTOp O€3 ITapamerpis;

Bitv(char*) — koHcTpykTOp 1Uu1s iHimiamizamii 3a JOMOMOrolo
3HAYCHHS1, HAJIAHOTO CUMBOJIbHUM PSIJIKOM;

Bitv(Bitv&) — KOHCTPYKTOp KOMitOBaHHS;

~Bitv() — nectpykrop;

void setinO(int) — BctaHoBJIeHHs OiTa 3 HaaHUM HOMepoM y O;

void setinl(int) — BcranoBieHHs OiTa y 1;

void flip(int) — inBepTyBaHHs OiTa 3 HAJAHUM HOMEPOM;

void print() — BuBeaeHHS 6ITOBOTO BEKTOpA Ha eKpaH;

Size() — po3mip 6iToBoro BektTopa (KiIbKICTh CITiB).

KonTponbHi 3anuranns

1. Yum BiApi3HAETHCS TUHAMIYHUN KJIaC BiJl CTATHYHOTO KJIacy?

2. Slky cTpykTypy Mae 00 €KT [AWHAMIYHOTO KJacy, y YOMY
MOJISTal0Th HOr0 0COOINBOCTI?

3. TosicHiITE 0OCOOJMBOCTI BHKOHAHHS OIEpallii MPUCBOEHHS s
00’ €KTIB IMHAMIYHOT'O KJIacy.

4. Y doMmy TONATalOTh OCOOJMUBOCTI oOmepallii CTBOPEHHS Ta
3HULIEHHS 00’ €KTiB JMHAMIYHOTO KJIacy?

5. Komnu BUKOPUCTOBYETHCSI KOHCTPYKTOP KOMiIOBaHHSA?

6. [le y Bamiii mnporpami BHKOPHCTOBYETHCSI KOHCTPYKTOP
KOMIIOBaHHA?

7. Ha mo Bka3ye nokax4uk *this?

8. Oco0NMBOCTI MPUCBOIOBAHHS 3HAYEHB 00’ EKTIB.

9. Poskpuiite anroputMm nepenaui o0'e€kTa Kiacy SK Tapamerpa
¢GyHKIIIT.

10.Axuit MexaHi3M OBEpHEHHS 3HAUCHb TUIA Kiac?

11.Yu MokMBO 00’ €KTH KIIaCy TepeiaBaTH 3a OCHIaHHM ?
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JIABOPATOPHA POBOTA Ne3
CITAAKYBAHHAA

Meta po6oTu

HaBunTiCh BUKOPHCTOBYBATH CHIAAKYBaHHS MPU po3poOIli 00’ EKTHO-
OpiEHTOBaHUX MPOrpaMm.

Ilopsinok BUKOHAHHA J1aOOpPATOPHOI podoTH

1. 3acrocyBaBIIM KOHCIEKT JIEKIid Ta JJOJATKOBY JIiTEpaTypy,
BHUBYHMTH OCHOBHI IIPHHIUITH CITaJIKyBaHHS

2. BukoHaTH IHOMBiAyaJbHE 3aBJIAHHS BIAMOBIAHO JIO HOMEpa
BapiaHTa 3acTOCYBaBIIM MOBY mporpamyBaHas C++.

3. OdopMuTH 3BIT.

4. 3poOUTH BUCHOBKHU.

5. BiamoBicTu Ha KOHTPOJIbHI 3alIUTAHHS.

InguBigyanbHe 3aBIaHHS

Bapianm 1. Po3pooutu kinac CFile mo inkancynyrwoe y cebe Taki
¢byukiii paboter ¢ daitmamu, sk Open, Close, Seek, Read, Write,
GetPosition u GetLength. Ha 6ase 11010 Kjacy CTBOPHTH MOXIAHUN Kiac
CMyDataFile — daiin, mo MICTUTh JaHI AEIKOTO BH3HAYEHOTO THITY
MyData, a Takox 3aroJIoBOK, 110 OOJIETIIIYE JJOCTYIT JI0 ILOTO (aity.

Bapiaum 2. Onucaru 6a3zoBuii knac Psaaok. O6' ekt kiacy MoBUHHI
MICTUTH HACTYIHI JaHi: mokaxduk Ha char, mo 30epirae aapecy
JMHAMIYHO BUAUICHOT TaM ATl JJ1s PO3MIILICHHS] CUMBOJIIB Psijika; 3HAYCHHS
Tuma int, 1o 30epirae T0BKUHY psiKa B baiTax.

Kiac mMOBMHEH MICTMTH HACTYIHI METOJM: KOHCTPYKTOp 03
napamerpiB; KOHCTPYKTOD, KU mpuitMae y sikocti mapamerpa CU-CTpOKy
(3akiHUy€eTCS HYJIBOBUM 0alWTOM); KOHCTPYKTOp, LIO MPHHAMAE Y SIKOCTI
nmapaMmerpa CHUMBOJI; KOHCTPYKTOpP KOIIFOBaHHS;, OTPHUMAaHHS JIOBKHUHU
psliKa; OYHMIINCHHS NOBXKHUHH PsJKa, OYMIICHHS psaka (3poOHTH pSIOK
MIOPOXKHIM); IIECTPYKTOP.

Creoputu moximHuil Bix kmacy Psgox wimac Ilapons, aist sikoro
MOBUHHI BUKOHYBAaTH HACTYITHI BAMOTH: PSIJIKH JJAHOT'O KJIaCy CKJIaJAl0ThCs
3 OykB i nudp; perictp OYKB pO3pi3HAETHCS; NOBXHHA MAapojs HE MOXKe
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OyTH MeHILIEe 3aJaHOr0 YHWCIia, MPH BBEACHHI CUMBOJH Bil0Opa)karoThCs
3ipouKamMu *.

Knac Ilapons mOBMHHMN MICTHTH: KOHCTPYKTOp 0O€3 mapameTpis,
KOHCTPYKTOD, SIKHii IpuiiMae y sikocti napamerpa Cu-ctpoky ( 3aKiHIyeTcs
HYJIHOBUM 0aiiTOM; KOHCTPYKTOp KOMIIOBaHHS; AECTPYKTOP.

Bapianm 3.0mucatu 6a3zoBuii ki1ac Psok, Sk y 3aBaaHHi BapiaHty 2.

Omnwucatu noxigHuii Big kinacy Psgok knac Psmok_Inentudikatop.

Paogxkm  pmaHoro  kmacy  CTpOsiIThCs 1O MpaBWiIax — 3amucy
inenTugikaropis 'y MoBi C 1 MOXYyTh BKJIIOYATH JIUIIC Ti CUMBOJH, SKI
MOXYyTh BXoAuTH 10 ckiany C-imeHrtidikaTopoB. SIKIO MOYAaTKOBI JaHI
MpoTiBOpeYaTs MpaBWJaM 3amucy ineHTH(ikaTopa, TO CTBOPIOETHCS
nopoxHiit Pspok_Inentudikarop.

Knac mnoBHHHMI  MICTUTH: KOHCTPYKTOp 0€3  mapamerpis,
KOHCTPYKTOD, SIKHii IpuiiMae y sikocti napamerpa Cu-ctpoky ( 3aKiH4yeTcst
HYJIbOBUM OalTOM); KOHCTPYKTOp, IO HpHUiiMae y SKOCTI mapamerpa
CHMBOJI, KOHCTPYKTOp KOIIIOBaHHS; TMeEpEBil BCIX CHUMBONIB psiaKa y
BEPXHIN pericTp; MmepeBia BCiX CUMBOJIB PsJIKa B HIKHIN PEricTp; MOIIYK
MEpIIOr0 BXOKEHHS CAMBOIY B PSIOK; IECTPYKTOP.

Bapianm 4.Cteoputu 6azoBuii kiac Jlroguna. Koxxuuii 00’ €kt Kitacy
MOBHHEH MicTUTH HacTynHi gani: [11B, pik HapomKeHHs, cTaTh.

Krnac moBuHeH BHKOHYBATH HACTYIHI Aii: iHimiamizamnis iHopmarrii,
BBEICHHS-BUBEICHHS iH(pOpMaIii.

Creoputu moximHuii kimac CTyAeHT, MO0 Mae JOAATKOBI JaHi: piK
Berymy, No 3aiKoBOI KHUXKH, KUIBKICTh JUCIUIUTIH 10 BUBYAETHCA,
JMCITUTUTIHY (IMHAMIYHMH MacuB), CepenHii Oair.

Knac moBuHEeH BHKOHYBaTH HacTymHi (yHKOii: iHiliamizamis
iHdopMarlii, JomaBaHHS JHUCIUIUIH, PO3PaXyHOK CEpPEAHBOro 0aiy,
BHUBOJIUTH 3arajibHy iH(OpMaIlifo Mpo CTyAeHTa.

Bapianm 5.Ctoputn 0aszoBuii kmac JlroguHa, BIAMOBIIHO 10
BapianTty 4.

CrBopuTHy noximHuit kiac [HxeHep, 110 MiCTUTH TOJATKOBI AaHi: PiK
3akiHueHHs, BY3, cnemianpHiCTh, THI AWIUIOMY, THII HaBYaHHS,
nepekBatidikaiis (IMHaAMIYHUIA MacHB), Miclie pOOOTH, 3apOOITHS TIATHSI.

Kitac moBuHEH MICTHTH HACTYITHI METOJM: iHilliati3anii iHpopmairii,
pPO3paxyHOK 3apo0iTHOI IJIaTHI, pPO3PaxyHOK IIOPIYHOTO JOXOAY,
noaaBaHHs iH(opMariii o nepexBamidikarii.

Bapianm 6.Ctoputn 0a3zoBuii kimac JlroguHa, BIAMOBIIHO 10
BapianTy 4.
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Creoputu moxiguwii kimac KopucryBau_0i0nioTekd, IO MICTUTH
HACTYITHI JIaHi: HOMEP YMTAI[bKOrO KBUTKY, JaTa BUJa4Yi, MEPEITiK KHUKOK
[0 BHIABAIKCH (THHAMIYHWUN MAacHB), MIOMICAYHIA YHMTAI[BKHH BHECOK,
CTaTyC KOPUCTyBaya.

Kitac moBuHEH MICTHTH HACTYITHI METOJM: iHiliati3anii iHopmairii,
pPO3paxyHOK CKHAKHM (3QJIEKUTh BiI KUIBKOCTI BHIAHMX KHHKOK),
PO3paxyHOK IIOPIYHOT'O0 YHMTAIBKOI'O0 BHECKY, JOAaBaHHs iH(opMariid o
KHIDKKaX, BBEIICHHSI-BUBEIICHHS 3aralibHOI iH(popMallii mpo KopucTyBaya.

Bapianm 7.CtBoputn 0aszoBuii kimac JlroguHa, BIANMOBIIHO 10
BapianTy 4.

Creoputu noxigauid kiac CHiBpoOITHHK, IO MICTUTh HACTYIHI
JaHi: TabebHUI HOMEp, TT0YaTOK POOOTH, KIHEI[b POOOTH, 1OCa .

Knac TmoBMHEH MICTUTH  HACTYNHI METOJHM: KOHCTPYKTOD,
JIECTPYKTOp, iHIIiani3alito iHdopMallii, METOAH JUIsl BBEIACHHS-BUBCIACHHS
3araibHOI iH(opMaii.

KonTponbHi 3anuranns

1. Yu BigpisHsEThCA ysABa 00 €KTY MOXiTHOrO KJIAcy y Mam’ ATi
KOMIT 10Tepa BiJ aTpuOyTiB 10CTyITy?
Ha mro BrumBaioTs aTpuOyTH A0CTYITy?
o o3Hauae MHOKMHHE CTaIKyBaHHS?
[epepaxyiiTe OCHOBHI IpaBUiIa CIIaIKyBaHHS.
Konu BUKOpHCTOBYIOTHCS TIPOCTIp iMEH?
o micTuTh mpocrtip imeH std?
SIK miaKITIOYUTH TpOCTip iMeH ?
Un MOXIIMBO MIAKIIOUUTH JEKITbKA POCTOPIB iMEH?
. OcobnuBocti opranizanii mpocropa imen C#.
10 Ak 3p06I/ITI/I KOMITOHEHTH JOCTYIIHHMH Y TIOXiTHOMY KJjaci, aje
3aKpUTHMH BiJl 30BHIIIHBOT'O JOCTYITY ?

CONOORWN
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JJABOPATOPHA POBOTA Ned
BBEI[EHHH/BPIBEI[EHI:I}I INIOTOKAMMHU. POBOTA 3
OPAUTAMU

Meta po6oTu

HaBuutuch  MaHimynaoBaTé  TNOTOKAMH  BBE/ICHHS/BUBEICHHS,
npalroBaty 3 ¢paiisiamu ta opMaTyBaTH JaHi IPH BBECHHI/BUBEICHHI.

Ilopsinok BUKOHAHHA J1aOOpaTOPHOI podoTH

1. 3acrocyBaBIIM KOHCIEKT JIEKIid Ta JJOJATKOBY JIiTEpaTypy,
BUBYMTH OCHOBHI NPHHIIMIIA BBEICHHS/BUBEICHHS MOTOKaMH, poOOTH 3
(atinamu.

2. BukoHaTu IHOMBiAyaJbHE 3aBJIAHHS BIAMNOBIAHO JIO HOMEpa
BapiaHTa 3acTOCYBaBIIM MOBY mporpamyBaHas C++.

3. OdopMuTH 3BIT.

4. 3poOuUTH BUCHOBKHU.

5. BiamoBicTy Ha KOHTPOJIbHI 3alIUTAHHS.

InpuBigyanbHe 3aBIaHHS

Juis 3aBmanHs 3 jabopaTopHOi poOoTu Ne2 peasnizyBaTé METOAU
KOHCOMBHOrO  Ta  (haii;loBOro  BBEACHHS/BMBEICHHS,  CTBOPHTH
MaHimynaTopu insetup ta outsetup s opMaTyBaHHS BiAMOBIIHO MOTOKIB
BBEJICHHS/BUBEICHHS.

KonTponbHi 3anuranns

1 TloscHITH 3MicT MOHATTS "NOTIK" y Cy4acHOMY MpOrpamMyBaHHi.

2 o coboro ysBsie iepapXis KJIACIB JiIi BUKOHAHHS MOTOKOBHX
orepariin?

3 TlosicHiTh, SIK BUKOHYIOTBCS OIepallii 3 moTokaMu (BCTaBJICHHS,
n00yBaHHS).

4  TlosicHITE OCOOMMBOCTI MPOrpaMyBaHHs Ta BUKOHAHHS OMepalii
CTBOpPEHHSI Ta 3HUILEHHS TOTOKIB, 3B’ sI3yBaHHS X 3 (aimamu.

5 B uoMy monsraioTh TepeBarM  MOTOKOBHUX  Omepamii
BBEJICHHS/BUBEIEHHA? SIKi BOHU MAOTh HELOIIKH?

6 Jlng 9oro BUKOPUCTOBYIOTHCS MaHIYIATOPH?

7 TlepepaxyiiTe cTaHIAPTHI MOTOKKM BBEACHHS/BUBEICHHS.
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JIABOPATOPHA POBOTA Neb5
HNEPEBAHTAXKEHHS ONEPAIIIN

Meta po6oTu

HaBunuTHCh BHKOpHCTOBYBATH TEPEBAHTAXKEHHS MaTeMaTHUYHHX
orepaiil Ta onepamiii BBeIeHHI-BUBEACHHS MPH PO3pOOIIi KITaciB.

Ilopsinok BUKOHAHHA J1a0OPATOPHOI podoTH

1. 3acrocyBaBIIM KOHCIEKT JIEKIid Ta JJOJATKOBY JIiTEpaTypy,
BHUBYHMTH OCHOBHI IPUHIIUIIH MIEpEBaHTAKECHHSI.

2. BukoHaTu IHOMBiAyaJbHE 3aBJIAHHS BIAMOBIAHO JIO HOMEpa
BapiaHTa 3acTOCYBaBIIM MOBY mporpamyBaHas C++.

3. OdopMuTH 3BIT.

4. 3poOUTH BUCHOBKHU.

5. BiamoBicTu Ha KOHTPOJIbHI 3alIUTAHHS.

InguBigyanbHe 3aBIaHHS

Bapianm 1. CtBopuTH OUHAMIYHUEN Kiac Ui poOOTH 3 psaAKaMu
(mocTiTOBHOCTAME CHMBOJTIB). MakcuMalbHa JOBKHWHA MOCTiJOBHOCTI —
65535, Kkom 3aBepuIeHHS  MOCHiAOBHOCTI — HyJOb. 3IIHCHHTH
MepeBaHTaXeHHsI CHMBOJIIB OMepaiii:

=" — IMHAMIYHE IPUCBOEHHS,

"<<" " >>" —KOHCOJIbHE BBEJICHHA-BUBEAECHHS 3HAUYEHD,

<< " >>" - BBeneHHs i3 ¢ailty 1 BUBEeHHS y (aiii.

[ependaunTt MOXKITUBICTH MHOYKHHHOTO BBEIICHHS

Bapianm 2. CtBopuTH TUHAMIUYHUIN KJIac Jjisi BUKOHAHHS OTeparlii 3
JMHAMIYHUMHI MacUBaMHM YHCEN JiHICHOTO TUIy. 3pOOUTH MepeBaHTaKEHHS
CHMBOJIIB OTlepaliii:

=" — IMHAMIYHE IPUCBOEHHS,

"+" —mo eneMeHTHE J0JaBaHH!,

"' — 0 eIeMeHTHE BiIHIMAHHS,

"*" — cKansipHE MHOYKEHHSI MacHBIiB,

"<<" — MUKIIIYHKI 3CYB €JIEMEHTIB MaCHUBY YIIiBO,
">>" — UKIIIYHMI 3CYB €JIEMEHTIB MacHBY YIIPaBOo,
"[]" — moctym 110 eneMeHTy 3 KOHTPOJIEM.

Tumn enemeHTy MacuBy 00paTh CaMOCTiiTHO.
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Bapianm 3. CtBopuTH TUHAMIUYHUIN KJIac Jjisi BUKOHAHHS OIeparlii 3
JUHAMIYHAMH MacHBaMu ducel. 3pOOUTH TMepeBaHTaKEHHS CHMBOIIB

oreparrii:
=" — IMHAMIYHE TIPUCBOEHHS,
"<<" " >>" —KOHCOJIbHE BBEJICHHA-BUBEAECHHS 3HAUYEHD,
<< " " >>" - pBenmeHHs i3 ¢aliny i BuBeAcHHS y (aiin 3

CHMBOJIAMH TaKUM YHHOM:
f << A abo A >> f — BuBenenHs (3anuc) 3HaueHHs A y daiin f,
f >> A abo A <<f —BBenenHs (untanHs) 3HaueHHs A 13 ¢aiiny f.
Tumn enemeHTy MacuBY 00OpaTh CaMOCTiiTHO.
Bapiaum 4. CtBopuTH OUHAMIYHUEN Kiac s poOOTH 3 psaAKaMu
(mocnizoBHOCTSIMM CUMBOJIIB). MakcuMasbHa JOBXKHHA MOCIIZIOBHOCTI —

65535, Kkom 3aBepuIeHHS  MOCHIAOBHOCTI — HyJOb. 3IIHCHHTH
MepeBaHTaXeHHsI CHMBOJIIB OTepaii:

" +" —koHKaTeHais (3’ €IHAHHS) PAJIKIB,

" —" — BUJIy4eHHS MiAPSIKY,

" <" —BigHomeHHs "MeHIIE",

" <=" — BiJIHOIICHHS "MEHIIIC UM JIOPiBHIOE"

">" —pinHomeHHsa "OuIbIIE",

" >=" — BigHoWmeHHA "OuIbIIe UM AOPIBHIOE",

==" —BifHOIICHH: "OpiBHIOE",
=" — BigHOIIEHHS "HE TOPiBHIOE" .

3a BigHomeHHs nopsaaky (“menme”, "Oimbmie”, "MeHIIe 4u
nopiBHiOe",  "Oimplle WM  JIOpIBHIOE")  BBaKaTH  BiTHOIICHHS
JeKcUKorpadiyHOro mopsaky (ToO0TO TOro MOPSAKY, IO peati3yeTbCs Y
3BUYaiHOMY CJIIOBHUKY 200 y KapTOTelli).

Bapiaum 5. CtBopuTH nuHAMiYHUN Kiac s poOOTH 3 psaAKaMu
(mocTiTOBHOCTAME CHMBOJTIB). MakcuManbHa JOBKHWHA MOCTiJOBHOCTI —
65535, Kkom 3aBepuIeHHS  MOCHiAOBHOCTI — HyJOb. 3IIHCHHTH
MepeBaHTaXeHHsI CHMBOJIIB OTepaiii:
= — IMHAMiYHE TIPUCBOEHHS,

"<<" " >>" —KOHCOJIbHE BBEJICHHA-BUBEAECHHS 3HAUYEHD,

"< " )" >> " - BBemeHHA i3 Qailny 1 BUBeOeHHS y ¢ailn 3
CHMBOJIAMH TAaKUM YHHOM:

f << A abo A >> f — BuBenenHs (3anuc) 3HaueHHs A y daiin f,

f >> A abo A <<f —BBenenHs (untanHs) 3HaueHHs A 13 ¢aiiny f.

Bapiaum 6. CTBopUTH JUHAMIYHUI Kiac it poOOTH 3 PAAKAMH.
MakcumanbHa JIOBXKMHA mociigoBHOCTI — 254. [lepmmii GaiiT moBHUHEH
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MICTUTH iH(OpMalifo Tpo (aKTHUYHY KUTBKICTh E€JIIEMEHTIB MAacCHBY.
3nifiCHUTH TTepeBaHTaKEHHS OMepaii:

= "— IPUCBOEHHS,
" +" —KkoHKaTeHais (3’ €IHAHHS) PAIKIB,
" <=" — BiJIHOIICHHS "MEHIIIC UM JIOPiBHIOE"
" >=" —BigHoWmeHHA "OuIblIe YM AOPIBHIOE",

==" —BifIHOIIEHH: "OpiBHIOE",
=" — BigHOIIEHHS "HE IOPiBHIOE" .

Bapiaum 7. CTBopUTH JUHAMIYHUI Kiac it poOOTH 3 PSAAKAMH.
MakcumanbHa JOBXKMHA mociigoBHOCTI — 254. [lepmmii GailT moBHUHEH
MICTUTH iH(OpMalifo Tpo (aKTHYHY KITBKICTh E€JIIEMEHTIB MAacCHBY.
3nificCHUTH TTepeBaHTaKEHHS OMepaii:

" ="— mpHuCBOEHHS,

"<<" " >>" —KOHCOJIbHE BBEJICHHSA-BUBEAECHHS 3HAUYEHD,

"< " )" >> " - BBemeHHA i3 Qailny 1 BUBeOeHHS y ¢ailn 3
CHMBOJIAMH TaKUM YHHOM:

f << A abo A >> f — BuBeneHHs (3anuc) 3HaueHHs A y daiin f,

f >> A abo A << f —BBenenHs (untanHs) 3HaueHHs A i3 ¢aiiny f.

Bapianm 8. CtBopuTH Kjac JjIs BUKOHAHHS TOYHUX OOYMCIICHB 3
panioHanbHUMHU ynciamMu. CTBOPUTH QYHKIIFO CKOPOUYEHHS PalliOHATBHOTO
yrcna (OpUBEACHHS 0 HOpMalibHOI (hOpMu).3MIHCHUTH TepeBaHTaKSHHS
CHMBOJIIB OTlepaliii:
=" — IpUCBOEHHH,

"+ " — qomaBaHHA,

" —" —BigHIMaHHS,

" * " — no0yToK,

==","I=" —piBHICTb, HE PIBHICTb,

<UL M=t MM " >=" — BiHOIICHHS TOPSJIKY.

Bapianm 9. CrtBopuTH KJIac JUIsl BHKOHAHHS oOrepamiii 3
TPHOXBUMIPHUMH BEKTOpaMH. BBakaTH, 10 KOMIIOHEHTH BEKTOpa MaloTh
nivicanii  tun. KoOHKpeTHWH TN JUIs KOMIIOHEHTIB BEKTOpa o0paTH
CaMOCTiHHO. 3IHCHUTH TIepeBaHTaKEHHSI CHMBOJIIB OTepalliii:

" +" — nomaBaHHS BEKTOPIB,

" —" —BeKTOpHE BiJHIMAHHS,

" * " — cxanapHUi 100yTOK BEKTOPIB,

"==" " I=" — piBHICTH, HE PIBHICTb,

[epenbauntn QyHKIiI0 OOUMCITIEHHS JOBXHHU BEKTOPA.
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Bapianm 10. CrBopuTu Kjiac Jii BUKOHAHHS —oOmepaifiii 3
JBOBUMIPHUMH BEKTOpaMu. BBakaTH, 10 KOMIOHEHTH MAarOTh IUTHI THII.
3nifiCHUTH TTepeBaHTaKEHHSI Oepalii:

“ N — po3paxyHOK MOMIYJISI BEKTOPA;
+” — ckanapHUi 100yTOK BEKTOPIB;
“==","%1=" —piBHICTh, HEPIBHICTh BEKTOPIB;
— " —3HalTH BiicTaHb MK JBOMa BEKTOPaMH.

Bapiaum 11. CTBOpUTH AMHAMIYHHUNA KJIAC 71l pOOOTH 3 MATPULISAMHU
(mrHaMiuHUME). BBaskaTH, 1110 KOMIIOHEHTH MalOTh IITHNA THIT. 3MIHCHUTH
MepeBaHTaXeHHsI CHMBOJIIB OTepaiii:

=" — IPUCBOEHHS,

+” — nogaBaHHS,

“ —" — BimHIMaHHA,

~" — oTpuMaHHs 00EpHEHOI MaTPHII,
“* " —moeneMeHTHE MHOXEHHS.

Bapianm 12. CTBopUTH AMHAMIYHHHA KJ1ac Uit poOOTH 3 MaTPHUIISIMU.
BBakatu, 1110 KOMIIOHEHTH MAOTh IUTHI THIL. 3MIHCHUTH TIePEBaHTAKECHHS
CHMBOJIIB OTlepaliii:

“ =" —IpUCBOEHHH,
“* 7 _1i0eIeMEHTHE MHOKEHHS,
~” —po3paxyHOK BU3HAYHMKA MATPHII],
“ A" —miTHeCeHHS eEeMEHTIB MaTpHIIi JI0 CTeNeHi

Bapianm 13. TlepeBaHTaXUTH CUMBOJ OIeparlii “>>" TakuM YHHOM,
mo6 MoxkHa Oyn0 poOWUTH KOMifoBaHHA (aiiay 3a IOMOMOTOI0 TaKOro
orepaTopy:

fa>>fb;

ne fa, fb —motokwu, mo mo’ s3ani 3 haitnamu.

Omepartis “>>" MoBHHHA MMOBEPTATH 3HAUYCHHS MOTOKY fa Tak, moo
MOXHa OYyJI0 pOOMTH MHOKHHHE KOIIFOBAHHS:

fa>>fb >>fc;

Bapianm 14. CTBopuTH AMHAMIYHUN KJ1ac JJi BUKOHAHHS OIepallii
3 JUHAMIYHUMH MacHUBaMH 4YHceNl. 3pOOUTH IepeBaHTaKEHHS CHMBOIIIB

oreparrii:
=" — IMHaMiYHE TIPUCBOEHHS,
n n n n .
<<" " >>" —KoHCONbHE BBE/ICHHA-BUBE/ICHHS 3HaYCHb;
<< " " >>" - pBenmeHHs i3 ¢aliny i BuBeACHHS y (aiin 3

CUMBOJIaMH TaKMM YHHOM.
Hepell6a‘H/ITI/I MOXKIHBICTH MHOKHHHOI'O BBCIACHHA-BUBCACHHS.
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Tumn enemeHTy MacuBY 00OpaTh CaMOCTiiTHO.

KonTponbHi 3anuranns

1. JIns 9oro BUKOPUCTOBYIOTH TIEpEBaHTaKEHHSI Omepariii?

2. B doMmy pi3HHMIS MK TNEpEeBaHTaXEHHSM Olepalii SK WIeHIB
kiacy i friend-¢ynkuiii ?

3. Ski omepaTopy He MOXKHa TiepeBaHTaxyBaTH sik friend-dyHkiii?

4. Ski omepaTopy HE MOXKHA TTepPEeBAHTAKyBaTH SIK WICHU Kiiacy?

5. B d4omy mnonsirae 0coOJHMBICTE TEpEBAaHTAKEHHS ONEPaTOpiB
BBEJICHHSA/BUBENEHHS <<, “>>"7?

6. Ha3BiThb 0COONMBOCTI TNepeBaHTaKEHHs yHApHUX Ta OiHApHUX
orepaTopiB.

7. Uu MOXXJIMBO IOTIK TIepenaBaTH 10 QYHKIIT 32 3HAYEHHSIM?

8. Uu MOXJIMBO 3MiHIOBATH MPHOPITET OTeparii?
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JIJABOPATOPHA POBOTA“NQG
BIPTYAJIBHI ®YHKIII

Meta po6oTu

HaBuntice  BUKOpHCTOBYBaTH  BIpTyalnbHUX  QYHKUIH  1pH
MPOEKTYBaHHI CHaJIKyBaHHS B 00’ €KTHO-OPIEHTOBAHUX MpOrpamMax.

Ilopsinok BUKOHAHHA J1aOOPATOPHOI podoTH

1. 3acrocyBaBIIM KOHCIEKT JIEKLid Ta JJOJATKOBY JIiTEpaTypy,
BHUBYHMTH OCHOBHI IPUHIUIIH NIEpEBAHTAXKEHHS QYHKITIH.

2. BukoHaTH IHOMBiAyaJbHE 3aBJIAHHS BIAMOBIAHO JIO HOMEpa
BapiaHTa 3acTOCYBaBIIM MOBY mporpamyBaHas C++.

3. OdopMuTH 3BIT.

4. 3poOUTH BUCHOBKHU.

5. BiamoBicTu Ha KOHTPOJIbHI 3alIUTAHHS.

InguBigyanbHe 3aBIaHHS

Bapiaum 1. Hapanwii Takuii kiac:

class Base

{ public:

virtual void myname() { cout << "Thisis class Base" << end; }

}

Bin uporo kiacy Tpeba cTBOpUTH JBa OXigHUX kiacy: DerA i DerB.

Bin knacie DerA i DB nuisixoM MHOXHHHOTO YyCHAJKyBaHHS
cTBoputH kiac DerAB.

[epeBu3HaunTH y KO)KHOMY 3 CTBOPEHUX KJaciB (yHKILi0 Myname
TaKAM YWHOM, 100 BOHA BHBOJWJIA HAa €KpaH JilicHe iM s Kiacy o0’ eKTy,
JUTSL SIKOT'O BOHA BUKJIUKAETHCS.

JlJis KOX)KHOTO 3 KJIAciB CTBOPEHOI i€papXii CTBOPUTH IO OJHOMY
00’ €XTY 1 17151 KOKHOTO 3 HUX BUKJIMYTE QYHKIIIF0 Myname.

CrBopiTh MacuB i3 4 mokax4WkiB Ha 0azoBwii kiac iepapxii. s
KO)KHOT'O 3 HUX CTBOPITh JMHAMIUYHUI 00 €KT, IO OJHOMY Uil KOKHOTO 3
KJaciB iepapxii. 3anmumiTe BHKIMK (QYHKLIT Myname aias KOXHOTro 3
IMHAMIYHUX 00’ €KTIB 3a JOIOMOIO0 [MOKAXKYUKIB.

[MosicHiTh Ait0 GYHKIT MyMmain y BCix BUMaIKax.
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Bapiaum 2. CtBoputn abOcTpakTHHH Kiac A poboTH 3
reoMerpuuHuMH Qirypamu Ha ekpani. [lepenbaunTi Taki KOMIIOHEHTU—
BJIACTHBOCTI KJIACy: KOOpJMHATH IeHTpa Qirypu; Kyt moBopory (y
rpaaycax); MacitaOHui (pakTop; i Taki GYHKIIT-METOIH: TIoKa3aTu Qirypy
HA eKpaHi; 3poOouTH (irypy HEBHIHOI (3HHUMIMTH 11 300pakeHHS);
NOBepHYTH (irypy Ha 3agaHuii KyT (KyT HaJaeTbcs y rpamycax);
MepecyHyTH Girypy Ha HaJaHUN BEKTOP.

3acTOCOBYIOUH YCHaJKyBaHHsI 1 HABEICHUH BHIIE aOCTPAKTHHI Ki1ac
CTBOPUTH TOXITHUHA Kiac uisi poOOTH 3 (Qirypor THIY "TPUKYTHHK'.
BusHauntu iHTepdelicHy dYacTHHY y KiacaxX, 3acTOCyBaTH aTpuOyTH
JOCTYILY.

Bapiaum 3. [nsa knacy «['eomerpuyna ¢irypa» 3 Bapianty 2,
CTBOPUTH TMOXiMHUHM Kimac s poOOTH 3 (Iryporo THIY <«mpsiMa.
Busnauntu iHTepdelicHy dYacTMHY y KiacaxX, 3acTOCyBaTH aTpuUOyTH
JOCTYILY.

Bapiaum 4. [Insa knacy «['eomerpuuna ¢irypa» 3 BapiaHty 2,
CTBOPUTH MOXIAHUH KJac Ui poOOTH 3 Biryporo TUIy «Kpyr». Busnauntu
iHTepdelicHy YacTHHY y KJlacax, 3aCTOCYBaTH aTpUOYyTH JOCTYILY.

Bapiaum 5. [Ina knacy «['eomerpuuna ¢irypa» 3 BapiaHTy 2,
CTBOPUTH MOXIITHUHM Kiac i poOOTH 3 (Iryporo THUIY <«IPSIMOKYTHHK.
Busnauntu iHTepdelicHy dYacTMHY y KiacaxX, 3acTOCyBaTH aTpuOyTH
JOCTYILY.

KonTponbHi 3anuranns

1. Yu BigpisHsETbCA ysABa 00 €KTY MOXiTHOrO KJIAcy y Mam’ ATi
KOMIT 10Tepa BiJ aTprOyTiB 10CTyITy?
Ha m1o BrumBaioTs aTpubyTH A0CTYITy?
HageniTh iepapxito KnaciB cucteMu BBeneHHs/BuBeaeHH C++.
Un MOXIIMBO TIEpEBAHTAXKYBATH BipTyasibHi (YHKIIIi?
Uwu noBWHHI cHiBHaaTH IPOTOTUIIH BIpTyalbHUX QYHKIIIH?
Konu BUKOpHUCTOBYIOTH aOCTpaKTHI KIacu?
Un MOXIIMBO CTBOPIOBATH 00’ €KTH ISl aOCTPaKTHUX KiIaciB?
Konu BUKOPUCTOBYETBCSl TMHAMIYHE 3B’ I3yBaHHS Ta NPUBEICHHS

NGO R~WDN

THUIIIB?
9. Ha3sBitb npobiemu Bukopuctanas RTTI.
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JJABOPATOPHA POBOTA Ne7/
BBEJAEHHA B Y3ATAJIBHEHE TPOI'PAMYBAHHA

Meta po6oTu

HaBuuTHCh BUKOPHCTOBYBATH IIA0JIOHH TP PO3POOIIi Iporpam.

Ilopsinok BUKOHAHHA J1a0OPATOPHOI podoTH

1. 3acrocyBaBIIM KOHCIEKT JIEKLid Ta JJOJATKOBY JIiTEpaTypy,
BUBYATH OCHOBHI MNPHUHIMIIM  y3arallbHEHOTO MporpamMyBaHHs, Ta
O3HaHOMHUTHCH 3 OCOOJMBOCTSIMA BHUKOPHCTAHHS CTaHAAPTHOI 0i0IiOoTeKH
mab6nonis (Standard Template Library).

2. BukoHaTu IHAMBIIyajdbHI 3aBJIaHHS BiJIOBIJHO JO0 HOMEpa
BapiaHTa 3aCcTOCYBaBIIM MOBY mporpamyBaHas C++.

3. OdopmiTu 3BIT.

4. 3poOUTH BUCHOBKHU.

5. BiamoBicTu Ha KOHTPOJIbHI 3alIUTAHHS.

InguBigyanbHe 3aBIaHHS

1. Bukonatu 3aBmaHHA 3 JabopatopHoi poborn Nel, ne Tun
SIIEMEHTY 3aJIaHO1 CTPYKTYPH JaHHMX JOBUIbHUH. Bukopucratu 1ma0iioHHI
¢dyHKIIIT.

2. BuxoHaTu 3aBIaHHS 3 JabopaTopHOi poboTH Ne 5 3 nOBUIBHUM
TUTIOM JaHWX. BukopucTaTy 1Ma0JIOHHI KJIACH BIIMOBIJHO 110 3aBJaHHS
BHKJIa/1a4a.

3. Bukonatu  3aBmaHHs 3  JlabopatopHoi  pobotm @ Nel
BUKOPHCTABIIH, [UIsi 30epiranHs aanux kiacu Standard Template Library
(STL) a6o list abo vector. ITosicHITH pi3HUIIIO B BUKOPUCTAHHI IUX KJIACIB.

KonTponbHi 3anuranns

1. Illo Take mabmon?

2. CKiNbKH apryMeHTIB y MIa0JoHHUX (QYHKIIN?

3. CkinbKe pa3iB KOMIUTIOEThCSA abIoHHA QyHKIiA?

4. YUun wmoxmBO, moO0 1rabnoHHa (YHKIS Majia apryMEHTH 3a
3aMOBYAHHSIM?

5. Ha3Bith npaBuiia BU3HAUYCHHS IA0JIOHHHUX KJIacCiB.

6. Yu Moxe maOIOHHUH KJIac MaTH apryMEHTH 32 3aMOBUCHHSIM ?
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7. Bkaxith npaBuia 00’ iBU 00’ €KTIB MIa0JIOHHUX KIIACiB.

8. 3 yoro ckianaeThcs craHaapTHA 0i0JioTeKa MadIoHIB?

9. Ha ski 1Ba TUIH PO3MOALISAIOTECS KOHTeHHepH 6i0mioreku STL ?

10. Illo Take ireparopu? Komm Ta aad  YOro  BOHHM
BHUKOPUCTOBYIOTHCS ?

11. Konu BUKOPHCTOBYIOTHCS QJITOPUTMH ?
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JIABOPATOPHA POBOTA Ne8 .
OBPOBKA BUHATKOBUX CUTYALIHN

Meta po6oTu

HaBuntich 00po0IsTH BUHATKOBI cUTYallii 3acodamu MoBu C++.

Ilopsinok BUKOHAHHA J1a0OPATOPHOI podoTH

1. 3acrocyBaBIIM KOHCIEKT JIEKIid Ta JJOJATKOBY JIiTEpaTypy,
BHUBYUTH OCHOBHI IPHHITUITK 00pOOKH MOMIIIOK (HaJA3BUYaiHUX CUTYaIlii).
2. BukoHaTu I1HAMBIIyajdbHI 3aBJIaHHS BIJIOBITHO JO HOMeEpa
BapiaHTa 3acTOCYBaBIIM MOBY mporpamyBaHas C++.
3. Cteoputn 6GasoBuii kmac EXception, Ta BigmoBigHi Kiack
CMaJIKOEMII, IO TO3BOJISIIOTH OOPOOJISATH HACTYITHI BUHSATKOBI CHTYaILlii:
a TOMHJIKA TpH poOOTi 3 TOTOKAMH BBEJACHHS/BUBEICHHS,
30KpemMa mpu po0oTi 3 aiinamu;
b. nomunku apupmernunux onepariii (aisienHs Ha 0);
C. TOMMJIKHU BUJIUICHHST ~ JOUHAMIYHOI  TaMm’ ST pu
nepeBaHTaXKEHHI oreparopiB New Ta delete.
4. JlomaTk KJac A0 TPOrpamMH, Ta MNPOIEMOHCTPYBaTH OOpOOKY
BHUHSITKOBUX CHUTYaIlil.
6. 3pobuTH BUCHOBKH. BiAmoBicTy Ha KOHTPONIBbHI 3alIUTAHHS.

InguBigyanbHe 3aBIaHHS

Hus 3aBaanHs 3 jabopatopHoi pobotr Ne 5 BukoHaTH 00pOOKY
BUHITKOBHX CHTYaIliii 3 BAKOPUCTAHHSM Kiiacy Exception.

KonTponbHi 3anuranns

1. Bapiantu 0OpOOKHM MOMHIIOK, III0 HE CTOCYHOTHCSI BUHSTKOBHX
CUTYaIlii.

2. Slki crangapTHi MeTomu OOpPOOKM BHHSTKOBHX CHTYallii BH
3HA€TE Ta BUKOPUCTOBYETE?

3. llo 3HaUNTH «BUHATOK» Ta SIK BiH YTBOPIOETHCS?

4. 1llo pobuth omeparop catch()? Sxku dopmu 3ammcy catch() Bu
3HaeTe?

5. SIk reHepyeThCs BUHSATKOBA CHTYaLlis ?
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6. Slki TUIM BUHATKOBHX CHTYallill MOXKIIUBO BUKOPUCTOBYBATH? Un
MOXIJINBO BUKOPUCTOBYBATH TUIIH, BU3HAUCHI KOPHCTYBa4EM?

7. Jl71st 4Oro BUKOPUCTOBYEThCS orepartop try?

8. Sk 00poOISETHCS TOMUIIKA BUUICHHS TTaM’ Ti?

9. Un MOXIJIMBO TepepuBaTH pOOOTYy JECTPYKTOpa uepes
BHUKOPUCTaHHS 0OPOOKH BUHSATKOBUX CUTYyaIliid?

10.Konu BuHUKa€e HEOOXigHICTH OOpPOOKHM BHHSATKOBHX CHUTYalliil B
KOHCTPYKTOpax?
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