MUHUCTEPCTBO HAYKU U BBICLLIEI'O OBPA3OBAHMS
POCCUICKO ®EJIEPALIUMN

denepalibHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE
YUPEKICHUE BBICLICTO 00pa3oBaHmst
«CEBACTOIIOJIBCKUU I'OCYJAPCTBEHHbBIM YHUBEPCUTET»

MHCTUTYT UHO®OPMALIMOHHbBIX TEXHOJIOI' U1

Kadenpa napopManmoHHBIX TEXHOJIOTHIA U KOMIIBIOTEPHBIX CUCTEM

INPOIT'PAMMMPOBAHMUE.
A3BIKU BBICOKOI'O YPOBHA

MeTtoauyeckue yKasaHus
K JJa0OpaTOpHBIM padoTaM MO JUCHUTIIINHE
JUTSL CTYZICHTOB HalpaBIICHUS
44.03.05 - [lemarornueckoe oOpa3oBaHue
(c nBy™Ms nipoduisimu moarotoBku. [Ipoduns: Maremarruka u nHGOpPMATHUKA)
JTHEBHOU (OpMbl O0YUEHUS

B st yactax

Yacts 1
Pa3paborka kiaccoB-0M0JIMOTEK CTATHYECKUX METOHAO0B.
Pa3paboTka kiaccoB-madJI0HOB Il CO31aHUs 00 bEKTOB

CeBacTonoJib
CeBlY
2023



VIIK 004.432(076.5)
BBK 32.973-018.1473
11784

Peuensenr:
B. 10. KapJaycoB - kaH1. TeXH. HayK, TOIEHT Kadeapsl HHPOPMAIIMOHHBIX CUCTEM

Cocmaeumenu: T. B. Bonkosa, E. C. BmagumupoBa

1784  IlporpammupoBanue. SI3bIKH BBICOKOro ypoBHsi [B 5-tm wactsx].
Yacte 1. Pa3zpaboTka kinaccoB-OMOIMOTEK CTaTHYECKMX METOn0B. PazpaboTka
KJIACCOB-ITA0JIOHOB I CO3JaHHsl OOBEKTOB @ METOJWYECKHE YKa3aHUS K
nabopaTopHbIM paboTaM MO JUCHUIUIMHE [l CTYACHTOB HaIpaBJICHUS
44.03.05 — Ilemarormueckoe oOpazoBaHue (C IBYMs MPOPUISIMU MOJATOTOBKH.
[Mpodpuns: matematnka u uHbOpMATHKA) ITHEBHOH ¢Gopmbl o0yueHHs. [
CeBacTOMNOIbCKUN rocyJapCTBEHHBIN YHUBEPCUTET, Nucturyr
UH(OPMAITMOHHBIX TEXHOJOTUH, Kadeapa HHPOPMAIMOHHBIX TEXHOJOTUHA H
KOMIIBIOTEpHBIX cucTeM ; cocT.: T.B.Bonkoa, E. C.Bnagumupona. —
Cesacronons : CeBl'Y, 2023. — 30 c. — TekcT : 37€KTPOHHBIA.

Llenpto METONMYECKHX YKa3aHUN SIBISETCS OKa3aHUE IIOMOLIM B TOJArOTOBKE K
nabopaTopHbIM paboTtaM o gucuuiuinee «IIporpammupoBaHue. SI3bIKHM BBICOKOI'O YPOBHS,
MpelyCMaTPUBAIOLIUM Pa3pabOTKy U BHINOJIHEHHE POTrpaMM, Pealn3yIOIUX PEKYPCUBHBIN U
UTEPAIlMOHHBIA NPUHIUIBI BBIUMCIEHUHM, CO3JaHHE KJIACCOB-OMOIMOTEK CTaTHYECKUX
METOZ0OB M KJIAacCOB-IIA0JIOHOB Ml CO3AAaHUS OOBEKTOB Ha s3bIke Java B cucteMme
nporpamMmupoBanus Bluel.

[IpenHasHaueHsl [Uig CTYJEHTOB IE€PBOrO Kypca JHEBHOH (OpMbl 00ydeHHUs
HanpasieHus 44.03.05 — Ilenarornyeckoe oOpa3oBanue (¢ AByMs NpO(UISIMH MOATOTOBKH.
[Mpoduib: MaTeMaTHKa U MHPOPMATHKA).

VIIK 004.432(076.5)
BBK 32.973-018.1473

PaccmoTpensl ¥ pekOMEHJOBaHBI K H3JaHUI0O Ha 3acelaHuu Kadeapsl
WH)OPMAITMOHHBIX TEXHOJIOTMM W KOMITBIOTEPHBIX CHUCTEM, TpOTOKOoaI Ne 2 oT
14 centsiops 2022 r.

© Bonxkora T. B., Bmagumuposa E. C., coct., 2023
© ®I'AOY BO «CeBacTonobCKu
roCyJapCTBEHHBIN YHUBEPCUTETY, 2023



COJIEPYKAHUE

1. OBIUUE TPEBOBAHNMA K BBITTOJIHEHUIO
JIABOPATOPHDBIX PABOT ..ot 4

2. JABOPATOPHAS PABOTA Ne 1. PASPABOTKA

PEKYPCHBHBIX U UTEPALIMOHHBIX AJITOPUTMOB. KITACCbI-
BUBJIIMOTEKN CTATUYECKUX METOHOB ......ccoiiiiiieeceeee 6
3. JABOPATOPHAS PABOTA Ne 2. «PABPABOTKA KJIACCA-
ITABJIOHA IS CO3AAHUA OBBEKTOB ... 14

BUBJIMOTPAOUUECKUIM CITCOK ... oo eee e, 30



4

1. OBIIUE TPEBOBAHUA K BBIIIOJIHEHUIO JTABOPATOPHBIX PABOT

JlJiss ocBOEHHSI OCHOB MPOTPaMMHUPOBAHMS Ha s3bIKE Java mpenaraercsi cepus
naboparopHbIX paboT. Kaxknas paboTa TpedyeT n3yueHuss METOAMYECKUX YKa3aHUH
PEKOMEH/IOBAaHHOW JIMTEpPaTyphl, MOJITOTOBKY TEKCTa MPOTPAMMBI, KOMITHIISIIUIO
IpOrpaMMBbI HEKOTOPOE €€ UCCIICIOBaHHE.

Bce nmelicTBus, yka3aHHBIE B METOIMYECKMX YKa3aHUSX K OTICIBHON paboTe
(ocBOCHME TPAKTHUYECKUX TIPUEMOB HCIIOJIB30BaHUS CUCTEMBI pa3pabOTKU MPOTPAMM,
0OBSCHEHHE TTPUMEHEHHBIX AJIEMEHTOB sI3bIKA Java, OTBETHI HAa BOMPOCHI, 3a/IaHMS)
00513aTeNTFHO JOJKHBI OBITH BBITIOJIHEHBI JI0 CIAEAYIOLIETO JJa00OPATOPHOTO 3aHITHSL.

[lo BeIMOMHEHHOW J1abopaTopHOM paboTe cocrtaBisieTcss otdeT. OdopmiieHue
OTYeTa JIOJDKHO COOTBETCTBOBATH TPEOOBAHUSAM K TEKCTOBBIM YUIEOHBIM TOKYMEHTAM
cootBercTByOIMX ['OCToB [DnexkTpoHHbI (QOHI NpPaBOBOM M HOPMATUBHO-
TEXHUYECKOM oKkymeHTanuu http://docs.cntd.rul.

Otuer npenacrapisieTcs Ha aUCcTax (popmara A4 U B AJIEKTpOHHOM BHje ((haiin
Microsoft Word). IlepBbiii amct ordyera — THUTYJIbHBIA. Ha HeMm yka3biBaeTcs
Ha3BaHWE BYy3a, Ha3BaHUE BBITyCKaroNiel kadeapsl, HazBanue padboTel, PO u
rpynna ucnoiauutensi, PO npunumaromiero padorty, ropos (CeBacTonosib) U rof.
[Tpumep odopmieHUss TUTYIBLHOTO JUCTa NpUBEACH B npuiokeHun A. Criemyroiue
JIUCTHI SIBJISIIOTCSL COOCTBEHHO OTYETOM U JOJIKHBI COACPKATH CIECAYIONINE Pa3/IeIbl:

1) uenb paboThI

2) IOCTaHOBKA 3aaYH;

3) ananM3 3a7aud, BBISBISIOIIMNA CBA3M MEXIY JJIEMEHTaMU 3aJadu
(oOOCHOBaHHME THIIOB BXOJHBIX M BBIXOJHBIX JAHHBIX, OMNHCAHUE PEATH3YEMBIX
dyHKHiT);

4) cxema U ONMCaHUE aJropyuTMa PEIICHUS 3a/1a4uu;

5) TecToBBIE IPUMEPHI U PE3YJILTATHI UX 00PaOOTKU BPYUHYIO;

6) Tekct Java-mporpamMmsl, 3aJaHHOM BApUAHTOM 3aJaHUS;

7) cBemenusi o0 OTJIaJKe TPOrpaMMbl M TIPOBEpKE €€ pPaboTOCTOCOOHOCTU
(omucanue oOmWMOOK (CHMHTAKCHMYECKUX U JIOTMYECKMX), BBISIBJICHHBIX Ha 3Tarie
OTJIaJIKM TPOrPaMMBbl, pe3yibTaTbl padOThl (B BHUAE CKPUHIIOTOB), CpPaBHEHUE
pPe3ynbTaTOB PabOTHI MPOTrpPaMMbl Ha TECTOBBIX MPUMEpAX C pe3yibTaTaMU PYUHBIX
pacyeToB);

8) BBIBOABI (KOHCTAaTUPYET pEUICHHWE BCEX 3a7ay, ONUCAHHBIX B pazelie
«ITocTranoBka 3agaum»).

CryneHT 00s13aH 3aBeCTH pabOUyIO TETPaJib, B KOTOPOM TOJKHBI (PUKCUPOBATHCS
WHCTPYKITUU K paboTe, BOMPOCH, BOHUKAIOIINE TIPH BHITIOJIHEHUN PaOOTHI M OTBETHI
Ha HUX, YEPHOBUKH H (parMeHTbl mporpamMm. B paboueit TeTpamm MOXKHO
MPEACTABIATh OTYEThl MO padotam. [Ipu 3TOM TUTYIBHBIN JIMCT Ka)XXJAOTO OTYETA
JIOJDKEH HaXOAWThCS HAa TPaBOM CTpaHWIe pa3Bopora. PabGouyio Terpanb
00s13aTeTbHO MMETh Ha KaXJOM JIaDOpaTOPHOM 3aHITHH — OYAYyT OILIGHHWBATHCS
Ka4eCTBO W TIOJTHOTA BBITIOJTHEHHBIX 3a/IaHUH.
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CTylleHT AOIyCcKaeTcsl K 3alluTe OT4eTa Mo JJabopaTopHOM padoTe mocie Toro,
KAaK OH IMPOJIEMOHCTPUPYET MPENOJABATENO BBIIOJHEHUE MMOCTABICHHON 3a/1a4yu Ha
KOMIIbIoTEpe (pe3yNnbTaThl paboThl MPOrpaMMbl H/WIIM APYroe 3aJaHue, Hampumep,
paboty C okHOM Kozaa Bluel)) u mpemoctaBuT marky ¢ pa3padOTaHHBIM jaVa-TIPOSKTOM
(B AIEKTPOHHOM BUJIE). Pexomennyemoe M TIAIKK:
JIab_n_m_ ®ammnusa_I'pynna ['ox, tme N — HOMep nabopaTopHOM pabOTh, m —
HOMEp TpoekTa (WCHOJB3yeTcs eciad 3aJaHue 1o JlabopaTopHOW paboTte
MpeaycMaTpuBaeT pa3pad0TKy HECKOJIBKUX MPOEKTOB). TEKCTOBBIN (aiiia ¢ OT4eTOM
10 paboTe pEKOMEHIYETCS IOMECTUTD B MAIKY IPOEKTA.

3amuTa J1a00opaTOpHBIX padOT COCTOUT M3 JIOKJIAAa CTYIEHTa O MPOJEIaHHOM
pabote ¢ OOBsICHEHHEM cojaepkaHusi oTrdyera. CTyIEHT JODKEH OTBETUTh Ha
KOHTPOJIbHBIE BOIPOCHI K COOTBETCTBYIOIIEH JIabopaTOpHOU paboTe, MPUBEACHHBIE B
METOJUYECKUX YKa3aHHsX, a TaKKe JAPyrue BOIPOCHI NPENoAaBaTess, Kacaroluecs
MOCTaBJICHHON 3a/lauM, MOKa3aTb padOTOCIOCOOHOCTh MOJATOTOBIEHHON MPOTrpamMMbl
M HaBBIKM pabOThl ¢ mporpaMMHON cucrteMoi. Ilpu 3ammre Tekyuen padoThl
BO3MOXXHBI BOMPOCHI MO TeMaM MPEeAbIAYIINX JabopaTopHbix paboT. Pesymprar
3anuThl orieHnBaeTcs 1o mkane 0 — 100 6amtos (ESTC).

Jl7is TIOATOTOBKM MPOTPAMM CTYJE€HTaM PEKOMEHYEeTCsl YCTAaHOBUTH HAa CBOMX
KOMITBIOTEPAX TIOCIEAHIO BEPCHUIO CHUCTEMBI pa3paboTku mnporpamMm Blue)] u
COOTBETCTBYIOIIIYIO BEpPCHIO KOMIUIEKTa paspabotumka Java Development Kit
(http://www.bluej.org).

BrInoHUB HECIOKHYI0 HacTpoiiky BlueJ, MoxkHO BhIOpaTh Hanbonee ya00HbBIM
1 Bac s3p1k mHTEpdEtica.

PekomenmyeTcss uMeTh CheMHBIH HoOcUTenb HHGopMarmu (GiadII-IucK), Ha
KOTOpOM OyAyT XpaHUTBhCS MPOEKTHI JAOOPATOPHBIX PabOT M COOTBETCTBYIOILIHE
OTYETBHI.



2. JABOPATOPHASA PABOTA Ne 1. PABPABOTKA
PEKYPCUBHbBIX U UTEPAIIMOHHBIX AJIT'OPUTMOB. KJIACCBI —
BUB/INOTEKU CTATUYECKUX METOJA0OB

2.1. Hean padoTsl

[lenpro 1aHHON pabOTHI ABIISIETCS UCCIENOBAHUE U CPABHEHHUE PEKYPCUBHBIX U
UTEPALMOHHBIX AJITOPUTMOB OOpAaOOTKA OJHOMEPHBIX MACCHUBOB, IOJIyYEHHE
HaBBIKOB B CO3/IaHUH KJIACCOB, SBJIAIOIIMXCSA OMOIMOTEKAMH CTATUYECKUX METO/OB.

2.2. IlocTraHoBKa 3a1a4u

Pazpabotats mporpammy, peagusylonyro 0O0paOOTKy MacCHMBa JaHHBIX II0
3aJlaHUI0, yKa3aHHOMY B Tabsuie 2.1, B COOTBETCTBMM C HOMEPOM BapHaHTAa.
[Iporpamma foKHa YOBIETBOPATHh HUXKEIIEPEUUCICHHBIM TPEOOBAHUSAM.

[Iporpamma foJKHA COAEPKATh JIBa KJIACCa: MEPBBIM KIACC, COACPKALINI METO/T
main() (craproBas TOYKa TPOTPaMMbI), W BTOPOHW KJIACC, COACPIKAIIMA J1Ba
CTaTUYECKUX MeToAa OOpadOTKM OJHOMEPHBIX MAaCCUBOB (PEKYpCHUBHBIA H
WTEpallMOHHBIN), 3aJlaHHble B Tabnuie 2.1, a TakKe CTaTUYECKU METO]l BBIBOJA
OJIHOMEPHOT0 MacchBa B OKHO TepMHHaJa. BTopoli kiiacc OylIeT BBIIOJHATH POJIb
OMOIMOTEKN aITOPUTMOB.

B Merone main() nomkHa ObITh MPEIyCMOTPEHA WHUIMANIM3ALUS PA3THYHBIX
MAaCCHBOB [IJIsl TIOJIHOM TPOBEPKH pa3pabOTaHHBIX METOJIOB 0OpabOTKHM MAaCCHBOB
(Habop TECTOB), COOTBETCTBYIOIINE BBI30BBI METOJIOB 00paOOTKH MAacCCHUBOB U BBIBOJ]
pPe3yJIbTaTOB MX PaOOTHI.

2.3. BHeayiuTOpHasi NOATOTOBKA

JUiss TOArOTOBKM K JTa0OpaTOpHOM paboTe cleayeT H3y4YuThb  KpaTKue
TEOPETUYECKUE CBEJICHUS, NMPUBEACHHBIE B IIYHKTE 2.4 METOOUYECKHX YKa3aHUM.
PexomMenayercs Takxke o3HakoMuThes ¢ [1] (¢.170-172, ¢.120-124), .

2.4. KpaTkue TeopeTuyeckue cBeleHUsA
2.4.1. Pexypcus, Kak npueM NporpaMMupoOBaHUs
Pexypcus — 310 miporiecc onpeieseHus: 4ero-To B TEPMUHAX camMoro ceOsl.

Pexypcusi mpu 00paboOTKe MaHHBIX BBIPAXKAETCs B BBI30BE IMOAMPOrPaMMOi
(mporeypoit wim QyHKIHEH) camoit ceosl.

B moamporpaMmax, HCIOJIB3YIOIIUX  PEKYPCHIO, HYXHO  00s3aTeIbHO
HPEAYCMOTPETh HEPEKYPCUBHBIN CITydail.

WHorna pekypcusi MO3BOJISIET MOBBICUTH 3()PEKTUBHOCTh 00pPaOOTKHM JaHHBIX
(anmroput™ ObICTpOI copTUPOBKH Xoapa [2]).



WNHorma 0e3 pekypcHMH HEBO3MOXKHO JlaXKe 3amucaTh peIIeHWEe 3ajJadu, T.K.
MOTpeOyeTCs CIIMIIKOM MHOTO OIeparopoB (3agada o XaHoickux OamHsx [3]:
pEeKypcHs 3]IeCh HE BIMSCT Ha TPYAOEMKOCTh QJITrOpUTMa (YUCIIO OIeparyii), HO
MO3BOJISIET KOMIIAKTHO 3aICcaTh (M BOOOIIE 3aMHCaTh;-) PEIICHHUE 3aa9H) .

Ecii pekypcUBHBIC alrOpPUTMBI HE JAIOT IEPEYUCIICHHBIX B IYHKTax 5 U 6
MPEUMYIIECTB, TO JIyYIlle HCIIOJIB30BaTh WTEPAIMOHHBIC aJITOPUTMBI, YTOOBI
n30eXaTh MEPETNOTHCHHSI CHCTEMHOTO CTeKa MPH OOJIBIION TIyOMHE PEKYpPCHBHBIX
BBI30BOB.

2.4.2. UTepanMoOHHbIE METOAbI, KAK AJbTEPHATHBA PEKYPCUBHBIM METO1aM

YacTo B KadecTBe ajlbTEPHATUBBI PEKYPCHBHOMY METOAY OOpabOTKH JaHHBIX
MOKHO TPEIIOKUTh UTEPALIMOHHBIN, T.€. UCTIOJIB3YIOMUNA MUKIMYECKYI0 00paboTKy
JaHHBIX (KaK TMpaBWIO, C TMOMOIIbIO omeparopa for). [lukinuyeckue aaropuTmbl
00pabOTKM JaHHBIX MOAPOOHO paccMaTPUBAIUCHh B CEIbMOW, BOCBMOW U JIEBATOM
1a00paTOPHBIX paboTax.

2.4.3. Kitaccbl — OM0/IMOTEKH CTATHYECKUX AJITOPUTMOB

bazoBas xonmenmus Java — kiacc. Jlrobass akTHBHOCTH B Java peanmsyercs
BHYTpPH KJiacca.

HGKOTOpre N3 OCHOBHBIX BHJIOB KJIaCCOB IICPCUYNCIICHBI HUKC.

1) Knacc, ucnonb3yemsiii kKak mabaoH Il CO3AaHUs OOBEKTOB (T.€. HA OCHOBE
ATOr0 KJIacCa CO3MAI0TCS OOBEKTHI-IK3EMIUISIPhI, UMEIOIINE CBONCTBA, 3aJaBacMbIC
MepeMEHHBIMH KJTacca, ¥ MOBEICHHE, 3aJ]laBaeMOe MeTo1aMu kiacca). Hanpumep, Ha
0a3e kiacca Student co3qalOTCSI KOHKPETHBIE OOBEKTBHI-3K3EMILISIPHl CTYACHTOB
("UBanos", "IletpoB" u mp.).

B Takom kiacce iKelaTelbHO U30€raTb CTATHYECKUX YJIEHOB (METOIOB U
MEPEMEHHBIX).

Metoabl U nmoJisi, OTMEYEHHbIC  CJOBOM static, cuuTawTcs
NPUHALJIEKHOCTHIO Kjacca, a He o0bekTa. Takue MeToabl 3amMyCKalOTCs OT
MMEHH KJiacca, a MMeHa IoJield YTOUHSIITCA MMeHeM KJiacca, Hanpumep: double
y=Math.sin(x)*Math.PlI;

Hcnonp3oBaTh  CTaTUYECKME  METOABI B paccMaTpuBaeMoOM  CiIy4ae
HeleJIecoo0pa3Ho, T.K. OHU HE 3aBUCAT OT OOBEKTA M €r0 NMEPEMEHHBIX IK3EMIUIIpa
(SIBISIOTCS MPUHAIICKHOCTRIO KJTacca, 3aIyCKaroTCs OT UMEHH Kjlacca).

Hcnonp3oBaHne  CTAaTUYECKUX  TEPEMEHHBIX JUIA  yKa3aHHOroO  Kjacca
IPOTUBOPEYHT HACEC HATHYUS y KKIOTO 00BEKTa CBOMX MEPEMEHHBIX dK3EMIUIIpa —
CBOKMCTB 00BEKTa (CTaTHUECKHE MEPEMEHHBIC Kilacca OyIyT OJHUMHU U TEMHU Ke JUIS
BCEX CO3JIaHHBIX OOBEKTOB).

2) Knacc, 1o cyTH, SIBISIOIINNCSA OMOIMOTEKOM alrOPUTMOB.



Ecnu knacc ncnonb3yercss kKak OMOIMOTEKa aIrOPUTMOB, U OOBEKTHI HA OCHOBE
TAKOTO Kjacca HE CO3JAI0TCs, TO HCIOJb30BAHHE B HEM CTaTUYECKMX METOJIOB U
MEePEeMEHHBIX ompaBaaHo. [IpuMepom, Kak yke TOBOPHUIOCH, MOXKET CIYXKHTh KJIacc
Math, B KOTOpOM ONpeeNeHbl CTATUYECKUE METO/Ibl BBIYUCICHUS MAaTeMaTHYECKIX
GyHK1Mi 1 1Be cTratnyeckue nepemenusie E u Pi.

3) Kiacc, comepkamuii TOJBKO CTaTHYECKHE IIepeMeHHbIe (0e3 METOJOB).
[lenecooOpa3Ho WCTHOIB30BaTh LIS 3aJaHUs TIOO0ATBHBIX TIEPEMEHHBIX IPOCKTa
(Takme mepeMeHHble OyayT CYIIeCTBOBaTh B TEYCHHE BCETO BPEMEHH pabOTHI
IPOTPaMMBbl).

4) Kiacc-untepdeiic, ONUCHIBAIONININ JCHCTBUSA Haad OOBEKTAMH pa3HOU
IPUPOABI, MPUHAJICKANUMA K OJHOMY CEMEUCTBY (COAEPKHUT TOJBKO 3arojIOBKU
METOJIOB), OYJIET pACCMOTPEH IMO3XKE.

5) Kiacc, KOTOpBIi SBISIETCS CTapTOBOM TOYKOM MpPOrpamMMbl, JTOJDKEH
cojiepkaTh cratudeckuii Metoq main(). Ha ocHoBe Takoro kjacca OOBEKThI, Kak
MPaBUJIO, HE CO3/IAI0TCHI.

B HaHHOﬁ ﬂa6opaT0pH0171 pa60Te MBI CO34aCM KJIACChbl BTOPOT'O U ITATOI'O BUIOOB.

2.5. Ilopsinok BbINOJIHEHUS PA0OTHI

1) PaspaGoTaiiTe Kiacc, COACpKAIIMNA CTaTUYECKHE METOAbI 00pabOTKH
OJIHOMEPHBIX MACCUBOB B COOTBETCTBUU C BApUAHTOM 3a7aHus (Tabmuma 2.1).

2) Paspaboraiite TeCThl AJisi MOJHOW MPOBEPKH Kaxkmoro metona. [IpomepnTe
MPaBUIILHOCTH Pa0OThI KAXKJI0OI0 METO/a, 3aITyCTUB €r0 Ha COOTBETCTBYIOIINX TECTAX.
B ciyyae He0OXOAMMOCTH OTJIAIKH, UCTIOIB3YiTE oTiIaquuk Bluel.

3) PaszpaboraiiTe Kiacc, SBISIOMUICS CTAPTOBOW TOYKOW IMPOTPAMMBI
(comeprkamuii Merox main). B MeToze main HpoIEeMOHCTPUPYHTE MPaBHILHOCThH
paboThl PEKYPCUBHOTO M MUTEPALIMOHHOTO METOJa 00pabOTKHA OJTHOMEPHOTO MacCcHUBa
Ha BCEX pa3pabOTaHHBIX B II. 2) TeCTaXx.

4) IlpoBenuTe OKOHYATEIBHYIO OTJAAKy MPOTrPaMMbl, pPE3yJIbTaThl PaOOTHI
MIPUBEUTE B OTUETE.

2.6. BapuaHThl 3a1aHNH

Bapuant 3ananus (Tabnuua 2.1.) npenycmMaTpuBaeT pa3paboTKy PeKypCUBHOM U
UTEPALMOHHON (PyHKIIMM 00pabOTKH OJHOMEPHOI'O MaCcCHBA.



Tabnuna 2.1 — BapuanTsl 3a1aHuit

HB PexypcuBHas Hrepanmonnas HB PexypcuBHas Wrepanuonnas

1 Cymma snemenTtoB, | KonnuectBo 16 | Yucio HEeHYIEeBBIX Yucno HyneBbIX
3HAUEHUE KOTOPHIX | HYJEBBIX AJIEMEHTOB 3JIEMEHTOB 3JIEMEHTOB
Oosbie A

2 IIpousBenenue KomunuecTso 17 | MakcumainbHbIi Yucno
HEHYJIEBBIX HEHYJIEBBIX cpeau OTPULIATENIbHBIX
3JIEMEHTOB 3JIEMEHTOB I10JIOKUTEIIBbHBIX HJIEMEHTOB

JIEMEHTOB

3 Cymma Konnuectso 18 | MuHMMAaNbHBIHA Yucno
OTPULIATEIIBHBIX MOJIOKHUTETBHBIX cpeau HOJIOKHUTEIbHBIX
3JIEMEHTOB 3JIEMEHTOB OTpHULATENBHBIX 3JIEMEHTOB.

JIEMEHTOB

4 KonuuectBo CyMMa 371€MEHTOB, 19 | IlpousBeneHue CymmMma
HYJIEBBIX 3Ha4YeHHE KOTOPBIX OTPULIATEIIbHBIX MOJIOKHUTEIbHBIX
2JIEMEHTOB 6obie A. 2JIEMEHTOB AJIEMEHTOB

5 Yucno HyleBbIX Yucno HeHyneBbIX 20 | Cymma 371€MEeHTOB, Yucno 31eMeHTOB,
3JIEMEHTOB 3JIEMEHTOB 3HaYEeHUE KOTOPBIX 3HAYEHUE KOTOPBIX

MeHbIe A. 6ob1e B.

6 Hucno HenyneBbIX | UMCIO HYJIEBBIX 21 | KonuuecTBo MaxkcumanbHbIN,

3JIEMEHTOB 3JIEMEHTOB HEHYJIEBBIX CpeIu 3JIEMEHTOB,
JIEMEHTOB Oospunx B.

7 Cymma KonuuecTBo 22 | MakcuMaJIbHBIH 110 Cymma Mopysnei
OTPULIATEIIBHBIX MIOJIOKUTETBHBIX MOJYJIIO 3JIEMEHT OTPULIATEIIBHBIX
2JIEMEHTOB 2JIEMEHTOB AJIEMEHTOB

8 IIpoussenenue IIpoussenenue 23 | MuHMMasbHBIHI 110 Konnuectso
OTPHIIATEIEHBIX MOJIOKUTETHHBIX MOJIYJIIO 3JIEMEHT AJIEMEHTOB
2JIEMEHTOB 3JIEMEHTOB MaccuBa, He

MIPUHAIIIEKAIIX
uHTepBaiy [A,B]

9 Cymma KomuuecTso 24 | MUHHMAITBHBIHA KonuyectBo
MOJIOKHUTETBHBIX OTPHLIATEIIBHBIX 9JIEMEHT B UHTEpBAJIE | 3JIEMEHTOB,
HIIEMEHTOB HIIEMEHTOB [A,B] KpaTHBIX 5

10 | Cymma snemenToB, | KoanuectBo 25 | KonmnuectBo CymMma 271€MEHTOB
3HAYEHHUE KOTOPHIX | AIEMEHTOB, JJIEMEHTOB, HE KpaTHBIX 3
MeHble A 3Ha4YeHHE KOTOPBIX KpaTHBIX 3 3HAa4YEeHUEM.

HaXOJIUTCS B
nuarnasone [A,B]

11 | KosnuuecTBo CyMMa 371€MEHTOB, 26 | MuHMMAJIBHBIH 11O MakcumanbHbIN 110
9JIEMEHTOB, KpaTHBIX 5. MOJTYJTIO DJIEMEHT MOJTYJIIO 3JIEMEHT
3HaYeHHE KOTOPBIX
HaXO/IUTCS B
nuanasone [A,B]

12 | Cymma snemenToB, | Cymma 31€MEHTOB, 27 | MakcumanbHbIN Konnuectso
UMEFOIINX 3HaYeHHE KOTOPBIX cpenn OTPHIIATEIILHBIX
HEYEeTHbIe HaXOJUTCS B MIOJIOKUTEITBHBIX HJIEMEHTOB
3HAYCHUS nuarnasone [A,B] 3JIEMEHTOB

13 MaxkcuManbHBIH, KomauuectBo 28 | KomnuecTBo MuHHMaTbHBII
cpenu MOJIOKHUTETBHBIX JIEMEHTOB, KPaTHBIX | CPEU DJIEMEHTOB,
MOJIOKHUTETBHBIX JJIEMEHTOB 7 HE HaXOJAIIuXcs B
3JIEMEHTOB nuarmasone [A,B]
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ITponomkenue Tabauupl 2.1

HB PexypcuBHas Hrepanmonnas HB PexypcuBHas Wrepanuonnas
14 | KomuuecTBo CyMMa 3J1€MEHTOB, 29 | Cymma snementoB ¢ | KonudectBo
HYJIEBBIX MMEIOIIUX HEYCTHBIE YEeTHBIM 3HAYEHUEM | 3JIEMEHTOB, HE
AJIEMEHTOB 3HAYEHUSI. KpaTHBIX 7
15 | Yucno HyneBbIx Uucino HeHyleBbIX 30 | KomuecTBo [IpousBenenue
3JIEMEHTOB 3JIEMEHTOB 3JIEMEHTOB C AJIEMEHTOB C
HEYETHBIM YETHBIM 3HAYCHHEM
3HaYCHUEM
2.7. llpumep pa3padoTKH PeKYPCHUBHOI0 U HTEPALIMOHHOI0 METOAA
3aI[aHI/IC. Pa3pa60TaTL peKprHBHBIﬁ u HTCpaHHOHHBIﬁ CTaTUYCCKUE MCTOBI,
BBIYUCIIAIOIIUEC KOJIMYECTBO YCTHBIX 3JICMCHTOB B MaCCHUBEC A, u

IMPOACMOHCTPHUPOBATE HX pa60Ty. Yka3aHHbIC MCTOAbIL O(bopMI/ITI) OTACIbHBIM
KJIaCCOM.

AnTopuTM paboThl PEKYPCUBHOTO METO/Ia IIPEICTABIICH HA PUCYHKE 2.1, a),

ITOPUTM PabOTHI UTEPAIIMOHHOTO METO/Ia MPEACTaBIeH Ha pucyHke 2.1. 0).

public static int oddElementsNumber (int [ ] A, int start, int end)

iint [1A, int start,

int end fint res

res=0

—>< i = start, end, 1 P

oddElementsNumber
(A, start+1, end)

res =res+1
|

Hem
A[start]%2==0
Oa

res =res+1

return res

return res

0)

Pucynok 2.1 — CxeMbl aITOPUTMOB: @) — PEKYPCHUBHBIN METO/I;
0) — uTepallMOHHBINA METO/T
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CtpykTypa nmpoeKTa npeacTaBieHa Ha pUCYHKE 2.2.

RecursDemo MetodsLibrany

Pucynok 2.2 — CTtpykTypa npoekTa
TekcT mporpaMMBel.

public class MetodsLibrary{
public static void putArr (int[ ] A){
//Bb1800 anneMeHmMo8 maccusa 8 0OHy CMpPOKY
if (A ==null) return;
for (inti =0; i <A.length; i++)
System.out.print(A[i] +" ");
System.out.printin();
}
public static int oddElementsNumberRec (int[ ] A, int start, int end){
//PekypcueHasi hyHKUUsI, e038palwjaroujasi KoJiu4ecmeo 3J1IeMeHmMos8
//c YyemHbIM 3HaYeHUeM 8 Maccuee
int res = 0; /fecnu start>end memood eepHem 0
if (start <= end){ //ecnu ecmb, ymo npocmampusamso
//HepeKypcueHbIlU cny4au
if (start == end) {if (A[start]%2 == O)res = 1;}
//peKypcueHbIl crny4at
else{
res = oddElementsNumberRec(A, start+1, end);
if (A[start]%2 == 0){res++;}
}
}

return res;

public static int oddElementsNumberlter (int[ ] A, int start, int end){
lIMmepayuoHHas ¢hyHKuusi, eo38paujaroujast Koau4ecmeo 351eMeHmoe
//c YemHbIM 3Ha4YeHUeM 8 Maccuee
int res = 0; //ecnu start>end memo0d eepHem 0
for (int i = start; i<=end; i++){
if (A[i]%2 ==0) {res =res+1;}
}

return res;

}
}

public class RecursDemo{
public static void main (String args [ ]) {
int[ ] B ={0,21,10,5,200,11,12}; /uemHble u He4YemHsle,
//nepebil 351eMeHm - YemHbIU
int[] C ={1,21,10,5,200,11,12,125}; //4emHbIe u He4emHsie,
//nepebiu 3niteMeHm - He4YemHblIl
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}

int[ ] D ={1,3,5,7,9}; /monbko HeyemHbie
int[ ] E ={10,30,50,70,90}; /mosnbko YemHsbie

//cmamud4eckutli MemoO0 3anyckaemcsi om UMeHU Kjlacca,

//e Komopom OH ornpedesieH

System.out.printin("Maccus B:");

MetodsLibrary.putArr(B);

System.out.printin("41cno 4eTHbIX anemMeHTOB B MaccuBe: " +
MetodsLibrary.oddElementsNumberRec(B,0,B.length-1)+ "
MetodsLibrary.oddElementsNumberlter(B,0,B.length-1));

System.out.println("Maccus C:");

MetodsLibrary.putArr(C);

System.out.printin("4Yncno YeTHbIX 35IeMeHTOB B MaccuBe: " +
MetodsLibrary.oddElementsNumberRec(C,0,C.length-1)+"
MetodsLibrary.oddElementsNumberlter(C,0,C.length-1));

System.out.printin(*Maccus D:");

MetodsLibrary.putArr(D);

System.out.println("41cno 4eTHbIX 3aNeMeHTOB B MaccuBe: " +
MetodsLibrary.oddElementsNumberRec(D,0,D.length-1)+ "
MetodsLibrary.oddElementsNumberlter(D,0,D.length-1));

System.out.printin("MaccuB E:");

MetodsLibrary.putArr(E);

System.out.printin("4Yncno YeTHbIX 35IeMeHTOB B MaccuBe: " +
MetodsLibrary.oddElementsNumberRec(E,0,E.length-1)+"
MetodsLibrary.oddElementsNumberlter(E,O,E.length-1));

System.out.println("MaccuB E, start=E.length-1, end=0:");

MetodsLibrary.putArr(E);

System.out.println("41cno 4eTHbIX 3aNeMeHTOB B MaccuBe: " +
MetodsLibrary.oddElementsNumberRec(E,E.length-1,0)+ "
MetodsLibrary.oddElementsNumberlter(E,E.length-1,0));

}

Pe3ynbTaThl paboThl IPOrpaMMbl MPEACTABICHBI HA PUCYHKE 2.3

Maccue B:

021 10 5 200 11 1=

WMComo HMeTHRM SJASMEHTOE B MaccHEs: 4 4
Maccue C:

1 21 10 5 200 11 12 125

Uncno WeTHRD! SJASMeHTOE E MACCHES: 3 3
Maccue D:

1357¢%

UMcno 4eTHRD SJASMeHTOE B MaccHes: 0 0O
Maccue E:

10 30 50 70 S0

UMcno 4eTHRD SJASMeHTOE B MACCHEER: 5 05
Macecus E, start=E.length-1, end=0:

10 30 50 70 S0

WMComo HeTHR SJASMEHTOE B MaccKHee: O 0

Pucynok 2.3 — Pe3ynbTarsl BBIIIOJIHEHUS IPOTPAMMBI

II+

||+

II+
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2.8. KoHTpoJIbHBIE BONPOCHI

1) Yrto takoe pekypcusi? B uem BbIpaxkaeTcsi pekypcust pu 00paboTKe TaHHBIX?

2) Kakoil ciyuail 00s3aTEIbHO JOJDKEH OBITh MPEIyCMOTPEH B PEKYPCUBHOM
anroputme?

3) B ueM HenOCTaTOK PEKYPCUBHBIX aJITOPUTMOB?

4) Korga ciietyeT NpuMEHSTh PEKYPCUBHBIE AT OPUTMBbI?

5) Uro Ttakoe wuTepalMOHHbIA anroputM? Ha OCHOBE KakuX YNpaBISIOMIMX
OIIEpaTOPOB OH CTPOUTCS?

6) MosxeT JIu UTepaliMoOHHbIN MeTOJT OBITh aJIbTEpHATUBON peKkypcuBHOMY? Eciu na,
TO NPUBEINTE IIPUMED.

/) B xakux kjaccax ornpaBJaHO IPUMEHEHUE CTATUYECKUX METO/I0B U IIEPEMEHHBIX ?
8) B kakux kjaccax UMETh CTATUYECKUE METO/bI U IIEPEMEHHBIE HE PEKOMEHYEeTCs?
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3. JABOPATOPHAS PABOTA Ne 2. «PABPABOTKA
KIACCA-ITABJIOHA J1JIS1 CO3JAHUSA OB BEKTOB»

3.1. Lesan padoThl

[{eapro qaHHO# pabOTHI SABISICTCS 03HAKOMJICHHE C BO3MOXKHOCTSIMH peaTi3aIiu
CTPYKTYp JaHHBIX, OOBEIUHSIONINX JaHHbIC Pa3IMYHBIX TUIOB (3amuceil) Ha Java, a
TaK)Ke C MPUHIIUIIOM WHKAICYJISIHHA JTaHHBIX ¥ METOIOB (ITOAIPOrpaMM) JIJIsl paObOThI
C HHMH, TIOJIYYCHHC HAaBBIKOB Pa3paOO0TKH W HCIOJB30BaHHUS IMPOCTHIX KJIACCOB U
CO3JJaHHBIX HAa UX OCHOBE OOBEKTOB.

3.2. [locTanoBKa 3agauu

Pa3zpaGotate mporpammy, co37arollyl0 OOBEKTHl 3aJlaHHOTO Kjacca U
BBIBOJANIYI0O HMH(popManuio 00 oObekrax. g co3maHus OOBEKTOB pa3padoTaTh
COOTBETCTBYIOIIUHN KJlacc-11abJIoH.

3.3. BHeaynuropHasi IoAr0TOBKA

JInsg TOArOTOBKM K J1a0OpaTOpHOM paboTe ClleyeT HW3y4uTh  KpaTKHUe
TCOPETUYCCKHE CBEJCHHS, NMPUBEJCHHBIC B MYyHKTE 3.4 METOAMYCCKUX YKa3aHW.
Pexomenayercs Taxke o3HakoMuThes ¢ [1] (c.133-153).

3.4. KpaTkue Teoperudeckue cBeeHUs

3.4.1. /IBe mapagurMpl NPpOrpaMMHPOBAHUS

B BocbMuaecATHIX Trofax MpOILIOTr0 BeKa OblIa MPEHIoKeHAa METOIO0JIOTHS
«CTPYKTYpPHOE IMpPOrpaMMHUPOBaHUE», OCHOBaHHas Ha mnpuHuune DIVIDE ET
IMPERA (pa3zgensit u BIacTByW) — 3ajaua pas3jeisuiach Ha OTACNIbHBIC TO/3aJ1a4H,
Ka)KJ1asl U3 KOTOPBIX ObLIa MPOIe HCXOAHOM.

OCHOBHOE BHUMaHUE YIESIOCh Oelcmeusm, a He OAHHbIM. ITa METOJI0JIOTUS
BBITIOJTHSJIACh KaK «MPOrPaMMHUPOBAHUE CBEPXY BHU3» — OT 3aJa4M K I0OJ3a/Ja4dam,
JUIS1 KOTOPBIX (DOPMUPOBATIUCH CBOM TO/A3a7a4H U T.JI.

Henocratok — He y4MTBIBAIOCh, UTO JIJIsI PEUICHUS 3aJlaud CTPYKTYPhI JaHHBIX
TaK € BaXHbl, KaK M CTPYKTypbl mnporpamMm. Kpome TOro, mnoBTOpHOE
WCIIOJb30BAaHUE COCTABJIICHHOW MPOTpaMMbl [IJIsi CJErKa HW3MEHEHHBIX YCIOBHI
TpeboBasio OOIBIION pabOTHI 1O MOIU(UKAIIUN KOJIA.

CrtpemMieHre CHU3HUTH 3aTPaThl MPU MOIUMUKAIIUN KOJIA IPUBEIIO K MOOVIbHOMY
MPOTPAaMMUPOBAHUIO — CO3JABAJIUCh 3arOTOBKU — MOOYAuU ISl PEIICHHS] TUIOBBIX
3aJ1ay MpOrpaMMHUPOBaHUs B Harbosee o0IeM BUse.

JI1si KOHKPETHOTO TPUMEHEHHS MOJYJsl TPpeOOBalIOCh €ro Hacmpoums, 3a7aB
HY>KHBIE MMapaMeTpbl. Takol MOAYJb LEIUKOM BKJIIOUYAJICA B MPOrpaMmy, a JETalH
IPOUCXOISAIIET0 BHYTPH MOJYJIsSl ObUTH HE BaXKHBI.
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Tak BO3HUK NPHUHLHUII «COKPBITHE HH(POpMALUU» — TOMY, KTO HCHOJIB3YET
MOJyNb, TI€pelaeTcss TOJbKO UWHGPOpMAIUsi O TOM, KaK €ro HCIOIb30BaTh.
Nudopmarus 06 ycTporicTBe MOIYJIS HE TiepeaacTcs (CKphIBaeTCs).

[upokoe mpuMEHEHHE TaKOro MOJAXOAa MPHUBENIO K MOSBICHUIO OOBEKTHO-
OpuentupoBanHoro IlporpammupoBanus — OOIL Ilpu sTomM mnonxone 3agada
MIPEICTABIISIETCS KAK B3aUMOJECICTBUE OOBEKTOB.

3.4.2. Ki1acchbl M1 00LEKThBI

OOIl crpoutrcss Ha 4YETHIpEX OCHOBHBIX MPUHIUIAX:  aOCTpaKIus,
MHKAICYJIALNA, HacjaeaoBanue u nonmumopdusm [1, 3-6]. B mauuoii abopaTopHoi
paboTe uccieayercs MeXaHu3M HHKAIICYIISIIIUH, MTOICP>KUBAeMblil sI3bIKOM Java.

WNukancynsius — 3TO MEXaHU3M, KOTOPBIM CBSI3bIBA€T KOJ BMECTE C
o0pabaTbhIBa€MbIMH UM JIAaHHBIMU M COXPaHSET X B 0€30MAaCHOCTH KaK OT BHEIITHETO
BITUSTHUS, TaK M OT OIMTUOOYHOTO MCIIOJIb30BaAHUS.

OcHoOBOW MHKaICyISIIuu B Java siBiseTcs kimace. Jro6ass KoHIenIus, KOTOPYIO
BBl XOTUTE peaau30BaTh B Java-mporpamme, JIOJDKHA OBITh WHKANCYJIWpPOBaHAa B
KJ1acc.

Kmacc — 310 nmormueckass KOHCTPYKIHS, KOTOpas OMPEACISIeT CTPYKTYpy H
MoBeAeHUE (JJaHHBIE U KOJT) O0OBEKTA.

OOBEKT — CTPYKTypa, OOBEIUHSIONIas HEKOTOPOE KOJIMYECTBO JIAHHBIX H
CIIOCOOBI YIIPaBJICHUS dTUMH JIaHHBIMHU.

Cocrosinue 00beKTa — COBOKYITHOCTh 3HAUCHUM DJIEMEHTOB JIAaHHBIX OOBEKTA B
JTAHHBIA MOMEHT BPEMEHHU.

Memoovr 00beKTa — KO/, pEaATM3yIONIMI CHOoCOObl YHpPABICHUS JTaHHBIMU
00BbeKTa (XapaKTepHU3yIOT MOBEACHUE O0BHEKTA).

MoOXHO CcKa3zaTb, 4YTO KJacC OMNpEAesieT HOBbIM TUIl JaHHbIX. [locre
OTIpeIeICHUST HOBBIM THIT MOYKHO HCIIOB30BaTh ISl CO3MaHUS OOBEKTOB. Takum
00pa3om, Kj1acc — 3TO MAabJIoOH (YEPTEXK), 0 KOTOPOMY CO37aeTC OOBEKT, a OOBEKT —
DK3EMIUIAP Kiacca. MHOTIa roBopsT, 4To Kiacc — 3TO (abprka 1Mo MPOM3BOACTBY
00OBEKTOB.

[TycTh KiTacc ompenenseT CBOWCTBA W TIOBEACHHE HEKOTOPOW CYITHOCTH,
HAIIPUMEp, CYITHOCTH «CTyAeHT». «CTyaeHT» HMEeT CBOWCTBA: HOMEpP 3a4eTKU
(xTr04YeBOE, T.€. YHUKAIBHOE JIJISl KAXKI0TO CTYJIeHTa), (hamMuiusi, uMs, OTYECTBO, TOJT
pOXKJIeHUSI, TPYINa, YBICUCHUE. DTU CBOMCTBA SIBISIOTCSA MEPEMEHHBIMU (TIOJISIMU)
KJlacca W WMEIOT COOTBETCTByIolue Tumbl. [loBeneHne CTyAeHTa OIpeaeiseTCs
MeToaaMH kiacca. Hampumep, B Kilacce MOXET OBITh OINPEAESIEH METOJ| «HM3MEHUTH
YBJICUCHHE.

Ha ocHoBe kiacca MOTYT OBITH CO3JIaHBI OTICIBHBIC SK3EMILISIPHI CTYACHTOB:
NBanos, [leTpos, u T.1., KOTOPbIE MOTYT MEHSATH CBOU YBJICUCHHUS.

JlanHbIC, ompeneseMble B KJIacCce HA3bIBAIOT YiICHAMHU-TIEPEMEHHBIME (member
variables), wiaM mnepeMeHHbIMU JK3emIuigpa (instance variables), unum nonsMu
o0beKTa, WM cBolcTBamu (aTpubyramu) oObekTa. Kop, onepupyrouid ¢ 3TUMH
JAaHHBIMU, Ha3bIBAIOT WieHaMH-MeToAaMu (member methods) wiau nmpocto MeTogamMu.
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B npaBunbpHO 3anucaHHbIX Java-mporpaMmax MeTOAbl OMPEENsIOT, KAK MOYXKHO
HCIIOJIH30BATh WICHBI-TIEPEMECHHBIC.

JocTyn K 3aeMeHTaM (4YaeHaMm) Kiiacca

[TepemenHbIC-UJICHBI KJIacCa JOCTYITHBI BCEM METOIaM-4jeHaM Kjacca.

Croco6 mocTyma K MEepeMEHHBIM M METOJaM W3 JPYTHX KJIACCOB OIPEACIISICT
cnenu@uKaTop JOCTyMa, KOTOPHIA MPEANIECTBYET OCTaIbHOW YacTU OOBSBICHUS
ajeMeHTa (4ieHa) Kiacca.

K mepemenHBIM M MeTOIaM Kiiacca, UMEIOIMMM crerudukaTop public MOXKHO
MOJIYYUTh JIOCTYII U3 JIFOOON TOUKH MPOTPAMMBI, T.€. U3 IPYTUX KJIACCOB U MAKETOB.

[lepemeHHbIe U METOJBI Kjacca, MMEIOIIME crenudukaTop private JOCTYIHBI
TOJIBKO YJIeHaM KJjiacca (T.€. TOJIbKO BHYTPH KJjlacca).

Korma nukakoii crnenudukarop A0CTyna HE HCMOAb3yeTcs (10 YMOIYaHHMIO)
AJIEMEHT KJlacca cuutaercs public (001IeIOCTYIIHBIM) B TIpe/iesiax CBOEro MakeTa, HO
K HEMYy HeNb3s 00pamathCs M3BHE 3TOro makera (makeTbl OyayT pacCMOTPEHBI
TO3Xe).

Cnemudukarop protected (3amIUIIEHHBIN) NPUMEHSETCA TOJBKO MU
WCITOJIB30BAaHWN HacjenaoBaHus (paccMoTpuM To3xke). [lo3BossieTr ameMeHTy OBITh
BHJIMMBIM W3BHE TEKYIIErO IMaKeTa, HO TOJBKO B KJIACCaX, SBJISIOMIUXCS TPSIMBIMH
MoAKIaccamMu (IIOTOMKaMHM ) KJIacCa, WICHOM KOTOPOTO SIBIIICTCS ATOT JICMEHT.

[TepemenHsbIe, onpeneNieHHbIE B KJIACCE HA3BIBAIOTCS TIEPEMEHHBIMH 3K3EMILIAPA,
T.K. KaXIbli SK3EMIULIp Kiacca (T.e. KaxIblii OOBEKT Kilacca) COJEPKUT CBOIO
COOCTBEHHYIO KOTIMIO 3TUX MEPEMEHHBIX. TakuM 00pa3oM, JaHHBIE OJHOTO OOBEKTa
OTJICTICHBI OT IAHHBIX JIPYTOTO.

Metonbl ompenelneHbl B KJIacce, HO 3alyCcKaloTcs OT HMEHH OObeKTa-
AK3EMIUISIpA Ki1acca (KpoMe METOJ/I0B, OTMEUCHHBIX KITFOYEBBIM CIIOBOM static).

Metonpl U TOJIsl, OTMEUYECHHBIE CIIOBOM static, CUMTAIOTCSI MPUHAJICKHOCTHIO
KJlacca, a He o0bekTa. Takue MeTOo/Ibl 3aIyCKATCs OT MMEHH KJlacca, a MMEHa ToJIeh
YTOUHSAIOTCS UMEHEM KJiacca, Hanpumep: double y=Math.sin(x)*Math.PI;

MoOXHO co3AaBaTh KIIACCHI, COJAEpKAIIUe TOJIBKO HepeMeHHble. Takoil Kiacc
OyIeT ONMUCHIBaTh OOBEKTHI, AHAJIOTUYHBIC CTPYKTYpaM JaHHBIX THIA «3aIMHUCh» (THIT
naHHbIX «record» B si3bike Pascal u Tun ganubix struct B s3eike C/C++).

MoxHO co3aBaTh KJIACChl, COJIEpIKalMe TOJBKO METOAbl (OUOIMOTEKH
METOJIOB).

Knacc, KOTopbIi SIBIISIETCS CTApPTOBOM TOYKOM MPOTPAMMBI, JOJLKEH COIAEPHKATh
METOJ main.

DyHKIUS NewW TUHAMUYECKH pacTlpeesseT MaMsaTh i1 00bEKTa, CO3/1aBaeMOT0
Ha OCHOBE KJjlacca, W BO3BpaIlaeT aJpec COOTBETCTBYMOIIEro Oioka mamstu. [lpu
co3MaHMu O00BEeKTa MCHOJIB3yeTCs cienytomas obOmas ¢opma omeparopa
MIPUCBAVBAHMUS:

class_var = new classname();

3,Z[CCL class_var — INEPEMECHHAA THIIA «KJIACC», KOTOpasa CO34aCTCA;
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classname() — oauH U3 KOHCTPYKTOPOB Kilacca, SIK3EMILIIP KOTOPOTO CO3aeTCsl
(MM KOHCTPYKTOpa COBIAAAET C UMEHEM KJ1acca).

KOHCTpYKTOp — 3TO ClienManbHBI METO KJIacca, KOTOPBIA ONpPENEsaeT, KaKue
JEUCTBUA JOJIKHBI BBIIIOIHATHCS MTPU CO3IAHUH 00BEKTA JAHHOTO Kiacca.

On nmomwkeH uMmeTh crienudukarop public, T.K. KOHCTPYKTOP 3aIyCKaeTcsl U3
APYyToro Kjiacca.

Hampumep, B knacce TestBox coznaercs o0bekT kinacca Box.

Box box1=new Box() ; // e knacce TestBox

NMmst MeToja-KOHCTPYKTOpa COBIIAJAET C UMEHEM KJlacca.

KOHCTpYKTOp MOXKET UMETH (MM HE UMETh) ITapaMeTPBhI.

B knacce (mis mpumepa — B kiacce Box) MOeT OBITh 33JaHO HECKOJIBKO

KOHCTPYKTOPOB, OTJIMYAIOIIUXCSI HA0OPOM MapaMeTPOB:
public class Box{

//nons

private double d, w, h; /ckpbimbiI e knacce
// MemoObI-KOHCMPYKMOPBbI:

public Box(){d=0.0; w=0.0; h=0.0;} // 6e3 napamempoe
public Box(double d1, double w1, double hl ){
d=d1; w=wl; h=h1;} //c napamempamu

Ecnu nokanbHas nepeMeHHas Meroaa (a (opMaibHble MapameTpbl SBISIOTCS
JIOKaJbHBIMM TIEPEMCHHBIMH) MMEET TAKOE K€ MMs, KaK MepeMeHHas dK3eMILIsIpa,
JIOKaJIbHasi ~ TIEpeMEHHasl CKphIBa€T TEPEMEHHYI0 Jk3emiuvisipa. T.e. 1mipu
yIOTPeOJICHUH JAaHHOTO UWMEHH oOpaiieHue OyJeT MPOUCXOAUTh TOJBKO K
JIOKaJbHOW TepeMeHHOW. B mpuBeneHHOM BbIlI€ KOJE 3Ta MpoljeMa peaercs
MyTeM HCIOJIb30BAaHUSI HECOBIAJAIONIUX WMEH JJisi MEePEMEHHBIX DJK3EeMIUIIpa Hu
napamMeTpoB KOHCTPYKTOPA.

Btopoit cnoco0 permreHuss gaHHOW MPOOJIEMBbI — HMCIOJIB30BAHUE KIHOUYEBOTO
ciosa this.

KnroueBoe cmoBo this wucmone3yercs, korma y MeToga BO3HHKAET
HEO00XO0JIMMOCTh 00paniaThCs K 00bEKTY, KOTOPBIN €ro BhI3BAJL.

this — 9T0 cchbulka Ha TEKyIIMH OOBEKT, T.e. 00BEKT, METOJ KOTOPOro OBLI
BBI3BaH.

CnoBo this MOXXHO HCIOJIB30BaTh BE3Jle, T/I€ pa3pelIacTcsl CChUIKA Ha OOBEKT

Tekyiero kinacca. Koa kimacca Box »0oeT ObITh U3MEHEH CJICIYIOINM 00pa3oMm:
public class Box{
//nons
private double d, w, h; /ckpbimbiI e knacce
//MemooObI-KOHCMPYKMOPbI

public Box(double d, double w, double h){ / ¢ napamempamu
this.d=d; this.w=w; this.h=h;}

Kpome MeToI0B-KOHCTPYKTOPOB B KJIaCCE€ MOTYT OBITh OIpPEAENIEHbl TaK
Ha3bIBAEMbIE METOJIBI-TETTEPHl U METOJIBI-CETTEPHI, UePe3 KOTOPHIE OCYIIECTBIISIETCS
JOCTYIl K private-mepeMeHHbIM  OJK3eMIUIspa, JPYrHe TOJIe3HbIE  METOIBI,
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OIpE/CIIAIONINE TMOBEJACHNE O0OBEKTa, a TAaKKe METOJbI, HCIOJb3yeMbIe JPYTUMHU
METOJIaMH Kjiacca (CO3MaHHBIC C IEJIbI0 YIYUIICHHS CTPYKTYPHI KOJIa).

B npaBuibHO (C TOYKH 3peHHUS MHKAICY/ISIUN) HAIMMCAHHBIX Java-mmporpammax
metonbl  (public) ompemensior, kak MOXHO HCIOJB30BaTh YJICHBI-TICPEMCHHBIC
(private). Takoii moxXxo/ MPeIOXpaHsIeT KOI U JAHHBIC OT MPOU3BOJIBHOTO JOCTYTIA U3
JAPYTHX KOJOB, OIPEACICHHBIX BHE JaHHOTO Kiacca. JIOCTym K KOIy W JaHHBIM
BHYTpPHY 3aIIMTHOH 000J109YKH (KJIacca) CTPOrO KOHTPOJUPYETCS 4epe3 TIIATeIIbHO
crpoekTupoBaHHbIi public-uaTepdeiic. Tak kak private-uaeHBI KJlacca OKa3bIBAIOTCS
JOCTYIHBIMU JAPYTUM YacTsAM Balllel MporpaMMbl TOJBKO 4epe3 public-MeTonbl, BbI
MOJKeTe ObITh YBEPEHBI, UTO HUKAKUE HEIIOAXOASIINE JCHCTBUS HE BBITOIHITCA.

HasHauyeHue CChUIOYHBIX MTEPEMEHHBIX 00BhEKTA.

[Iycth B mporpaMMe BBIIOJHSETCS  CJACAYIOIIAs  ITOCJIEIOBATCILHOCTD
OIIepaTOPOB:

Box b1=new Box(5,3,1);

Box b2=b1;

bl=null;

[Tpu BeImosHEHWHU omepatopa Box bl=new Box(5,3,1); ocymecTBiasioTcs
CIEYIOLINE JEUCTBUS.

1) Co3naercs ccbuika Ha 00bEKT THIA BoX, KOTOpoil nmpucBanBaeTcsi 3HayeHue null,
T.€. epeMeHHas box1 Mmoka He yKa3bIBaeT Ha KOHKPETHBIM OOBEKT (SKBHUBAJIECHTHO
Box bl;).

2) Omepamusi new pacmpenenser JAWHAMUYECKH (T.e. BO BpEMsS BBITIOJIHCHUS
IporpaMmbl) MaMsTh JJiS OOBEKTa M BO3BpaIlaeT CChUIKY Ha Hee (aapec Omoka
namsTH). JTa CChIIKA COXPAHSIETCs B IepeMeHHOM box1 (9KBUBaJIEHTHO bl=new
Box(5,3,1);).

[Tpu BeImosHEeHHMU omepaTopa Box b2=b1; ccbuike b2 Ha 00BekT Kiacca Box
OylleT mMpUCBOEHO 3HAYEHUE CCHUIKM bl. ITO 3HAYUT, YTO CCHUIOYHBIE NMEPEMEHHBIC
bl u b2 OyayT cchutaThCs HA OJMH U TOT K€ 00BEKT (pucyHOK 3.1), T.e. y 00beKTa
OyJzeT 1Ba MCceBIOHUMA.

M3MeHeHne 3HA4YeHUs CCBHUIOK TIOCJE BBIMOJHEHUs omeparopa bl=null;
MPOWLTIOCTPUPOBAHO Ha pUCYHKE 3.2.

B nanHOM mpumepe KOmMpoBaioCh 3HaUYEHUE CChUIKM (aapeca) oObekTa. UToObI
MOJIYYUTh KOIUIO CaMOT0 O0BEKTa, HYKHO CO37aTh HOBBIM OOBEKT TOTO e Kiacca
MpU TOMOIIM ONEpalk NEW, a 3aTeM MPUCBOUTH €r0 TMOJSM 3HAa4YeHUs ToJieh
nepBoro oonekrta. [Ipu wmcmonp3oBaHMM TEpBOM Bepcuu kiacca Box (¢ private-
noisiMi) B BbI3bIBaomui  kiacc (TestBox) mpuaercs BKIIOUHUTH —ClEAYIOIIUE
OTepaTophL:

Box bl=new Box();

bl.setD(b2.getD());

bl.setH(b2.getH());

bl.setW(b2.getW());

[Ipu wucnosnb3oBaHMM BTOpPOMl Bepcuu kiacca Box (¢ public-monsmu)
KOMUPOBaHUE 00BEKTAa MOKHO BBITIOJIHUTH CIEAYIOIIUM 00pa3oMm:
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Box b1=new Box();

bl.d=b2.d;

bl.h=b2.h;

bl.w=b2.w;

CocrtostHue 00JacTM OMNEPATHUBHOW MAaMSITH IIOCIIE KOMHPOBAaHHUA OOBEKTA
MIPOWLTIOCTPUPOBAHO HA pUCYHKE 3.3.

10 |n
b1 e—| 3.0
T 50 |4
2 e—F—

Pucynok 3.1 — JIBa riceBAoHMMA OJTHOTO OOBEKTa

1.0 h
bl o 3.0
5.0 d

/

b2 ®—

Pucynox 3.2 — IIpucBoenue null-3nadeHust CChUT0UHON TTepeMeHHOM bl

10 | n

3.0
bl] &——— | 50 |d

10 | h
b2[ e

3.0

50 | d

Pucynok 3.3 — [lonydyenue konuu oObeKTa
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Baxno! [Ipu BemoaHeHNH pabOTHI CIeIyeT MIOMHUTH, YTO B BEPIIMHE HEPAPXUH
kimaccoB Java crout kiacc Object makera java.lang, T.e. ¢ TOYKH 3pCHHS
HACJIEIOBaHMs, YKa3aHHBIM KJIacC SBISETCS CyNepKIaccoM (POAUTEIHCKUM KIIaCCOM)
JUTSL BCEX OCTAIBHBIX KJIacCOB, B TOM YHCIIE, CO37[aBacMbIX B JIAHHOW J1a00OpaTOPHOM
pabore.

Cyrmepkiiacc ¥ ero nojkiacc (JIo04epHUi KJiacc) MOTYT UMETh METOJIbI C OJTHUM U
TEM JXe€ UMeHeM. [Ipu 3ToM, ecim METOj IMOJKIAcCa WMEET CUTHATYpy THUIIOB
napaMeTpoB, TMOJHOCTHIO COBHAMAIONIYI0 C CHUTHATYpPOH OJHOMMEHHOTO METOAA
cylepkiacca, TO METOJ MOJAKIacca OYJeT «3aKphIBaThy» METOJ Cymepkiacca (T.e. OT
UMEHHM 00BEKTa TIOIKIIacca MOXKHO Oy/IeT 0OpaTHThCS TOJBKO K METOJTYy MOAKIAacca, a
K METOMY Cymepkiacca oOpaTuThcs OyAeT Helb3s). B aToM ciyuae MeTos mojakiiacca
Ha3bIBaeTCs MepeonpeneaeHHbIM (OVerride) mo OTHOIICHHIO K METOTY CyIepKIacca.

Ecnmn curHatypa THIOB TlapaMeTpOB METOAa TOJKIAcca OTIMYAeTCs OT
CUTHATYpbl OJIHOMMEHHOTO METOJa Cymepkiacca, TO OT UMEHH O0BeKTa MoJKiIacca
MOKHO OyzieT oOpaTUThCs Kak K METOy TMOJKIAacca, TaK U K METO/y CyINepKiacca, B
3aBUCUMOCTH OT THIIOB apryMEHTOB ((paKkTUYECKHX MapaMeTpoB), KOTOpbIE OyIyT
yKa3aHbl B BBI30BE MeTOoJa. B 3ToM ciiydae MeTon TMOJAKJIacca Ha3bIBACTCS
neperpy:kenabiM (Overload) mo oTHOIICHHIO K METOY CyIepKiacca.

3.5. Ilopsinok BbINOJIHEHUS PA0OTHI

1) BHMMAaTENBbHO U3YYHTE IPUMEP NMPOrPaMMbI, IPUBEACHHBIN B yHKTe 3.8. [0
TOMY JK€ NPHUHIMIY pa3padoTaiiTe HMCXOMHBIM TeKCT kiacca «Kmaccly,
KOTOPBIM OMNHUCHIBAET CBOMCTBA W IIOBEJCHUE HEKOTOPOM CYIIHOCTH
peasbHOr0 MUPA, 3aJIaHHON BapUaHTOM Ha TaOOpaTOPHYIO paboTy.

2) Paspaboraiite (B COOTBETCTBUH C Y4YEOHBIM MPUMEPOM) HMCXOIHBIH TEKCT
kinacca ObjDemoLabll, koropsrii conepxkut Metoq main(). B Mmeroae main ()
NPEAyCMOTPUTE:

— co3gaHue oObekTa kiacca «Kiacc 1» ¢ moMonipi0 KOHCTPYKTOpa ¢
napaMeTpamu;

— CO3J]JaHH€ TICEBJOHMMA JIJISI CO3IaHHOTO OOBEKTa (BTOPOM CCHUIKM Ha
00BEKT);

— CO3/IaHHME€ KOTHH 00BEKTa C TIOMOIILI0 KOHCTPYKTOpA O€3 mapaMeTpoB;

— CO3/IaHHE€ €Ille OJHOT0 O0BEKTa (C IPYrMMHU 3HAYCHHUSIMHU TIOJNIEH) C
MIOMOIIIBI0 KOHCTPYKTOPA € MapaMeTpaMu;

— IS BCEX HCIMOJb30BAHHBIX CCHUIOYHBIX MEPEMEHHBIX BBIBOJ B OKHO
TepMHHAJIA TAHHBIX 00 00BEKTaX, HA KOTOPBHIC OHHM CCHIIAFOTCS;

— BBIBOJl B OKHO T€pMHHAJIA PE3YyJIhTATOB CPaBHEHHS OOBEKTA C CAMUM
co0o0i1, co cBOeH KOMHUeH, ¢ IPYruM 00OBEKTOM (C APYTUMH 3HAYCHUSIMU
noJieit) u ¢ null-cchlaKoiA.

3) IlpoBenute OTIIAAKY TPOrPaAMMBI.

4) TlomyuuTte pe3yibTaThl pabOThI IPOrPAMMBI.

5) JlobGaBbTe B IpOrpaMmy CTPOKY



6)

7)

8)
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System.out.printf(*'b5==Db3: %s%n", b5.equals(b3)); , rme b5 — null-
CChUIKA. 3aIyCTUTE MPOTPaMMy U OOBSICHUTE TIOJTYYEHHBIC DPE3yJIbTATHI.
Pe3ynpTaThl 3KCHEpuMEHTa OTpa3WTe B BBIBOAE IO pabote. Y pamurte
(3aKOMMEHTHPYWTE) U3 NPOrPaMMbl YKa3aHHYIO CTPOKY.

Ynamute (3akommenTupyite) Meron toString() B kmacce «Kiacc 1y,
3amycTuTe mporpaMmy U 0OBSICHUTE TIOyYCHHBIE PE3yIbTaThI.

B meton main() (mmepes 3akphIBaroIIei ero CkoOKoii) 700aBbTE CTPOKY:
System.out.printf (""b2==(Object)b3: %s\n"*, b2.equals((Object)b3));
3anyctute mporpaMmy M OOBSCHHUTE MOJYYEHHBIE PE3YJIbTAThl CpPaBHEHUS
OOBEKTOB.

Hcxons w3 HKCIEPUMEHTOB, MPOBEACHHBIX COIMVIACHO MYHKTaM 5) u 6)
ClelaiTe BBIBOABI O TOM, KakoW u3 aByx MmeroaoB (toString(), equals())
SBJIICTCS TIEPETPYKEHHBIM, a KAaKOW — MEePeonpeieNIeHHBIM M0 OTHOIIEHUIO K
OJTHOMMEHHOMY MeToAy cynepkiacca Object.

3.6. BapuanTtsl 3a1aHuii

Jaunble aiist pa3padotku kiacca «Kmacce 1» (Ha3BaHue peanuzyemMoi CylnHOCTH
U ee CBoiicTBa) mpuBeaeHbl B Tabmuie 3.1. [loBeaeHne CynHOCTH XapaKTepHU3YyIOT
CJIEIYIOLE METO/bI:

1)
2)
3)
4)
5)
6)

KOHCTPYKTOp 06€3 mapameTpoB;

KOHCTPYKTOp C TapaMeTpaMu;

METOBI-TETTEPHI (ISl KAXKIO0TO OIS );

METO/IBI-CETTEPHI (JIJIs1 KaXK0TO TOJIs );

MeTo toString(), BEIIAIONINI CTPOKY ONMUCAHUS O0BEKTA;

MeTton equals(), cpaBHUBArONTUN 00BEKT C IPYTUM O0OBEKTOM TOTO *Ke Kiacca
(mepemaHHBIM B METOJT KaK MapaMeTp) Ha paBEHCTBO (OOBEKTHI PaBHBI, €CIIU
CCBUIKM Ha HHUX paBHbl (OJUH W TOT € OOBEKT), MHA4e, €CIH HUX
OJTHOMMEHHBIE TTOJIST PABHBI).

Homep BapuanTa 3aganust V HE0OXOIUMO BEIYUCIUTH 110 hopmyJie

int V = (N<=14) ? variant : N%14;

rae N — HoMep CTy[IeHTa B CIIUCKE TPYIIIbI,
variant — Homep BapuaHTa 3aganus B Tadauie 3.1.

Tabnmuna 3.1 — Ilons (cBOMCTBA) CYNTHOCTEH, YIaCTBYIOIIHMX B MIPOCKTE

Ne | Kimacel [Mons (private)
(cymHoCTh 1)
1 | Kaura N nentudukaimoHHbIN KO/, Ha3BaHUE, aBTOP,

U3/1aTeIbCTBO, TOJT BHIITYCKA, KOJIMYECTBO CTPAHUII,
tun (1 - yueOHas, 2 - Hay4Has, 3 -
XyJI0’)KECTBEHHas), KOJMYECTBO IK3EMILISIPOB
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[Tponomxenne Tadbmus 3.1

No

Kunaccl
(cymHoCTh 1)

[Tons (private)

TeneBuszop

dupma,
cepus,
JUIMHA, IIUPUHA, BBICOTA, BEC

Cembs
aKBapUyMHBIX
PBIOOK

Bua, konraecTBO ocobel, peKOMEeH1yeMblid 00beM
BOJIbI HA 1 pBIOKY

3auarue

Jucuumivna, BUJ 3aHsITUs (JIEKIMs, JJabOopaTOpHOE
WJIU TIPAKTHUYECKOE), YUCIIO CTY/ICHTOB.

[TapTusa ToBapa

HasBanue ToBapa, Ko ToBapa, pasMep napTuu, THUI
ToBapa (MPOAYKT, MOIOIIEE CPEJICTBO, TKAHD)

3an

Howmep,

KOJIMYECTBO MECT, €CTh MYJIbTUMETUITHOE
o0opyaoBaHue?,

€CTh DJICKTPOH-HAsI CHCTEMa TOJIOCOBAHWSI?

Komanna

Hazpanue,

BHJI CIIOPTA,

ropoJ

CTpaHa

Jira

KOJIMYECTBO MTpadHBIX OUKOB

dupma

Ha3Banue,

00J1aCTh ACATCILHOCTH,

YHUCJIO0 COTPYAHUKOB, MUHUMAJIbHAS 3apIijiaTa
COTPYJAHHKA, PEUTUHT

Cembi

Yucno B3pOCHbIX,
YUCIIO AETEH, eCTh KOLIKA Ui cobaka?,
npeanojaraeMasi CyMMa OIiaThl.

10

[Ipoe3aHoii 6uner

T'opon,

Tun (yHUBEpCAJIbHBIN, TPOJUIEHOYC, aBTOOYC,
TpamBaii),

CTOMMOCTD, JIbIOTHBIN?

11

Boaurens

W nentudukaimonapii HoMep, hamMums,
kateropus (A, B, C, D, M), Bo3pact
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[Tponomxenue Tabauubl 3.1

Ne | Kimacel [Tons (private)
(cymHocTh 1)

12 | Typnoesaka ["opox oTmpaBiieHus,
ropoj NpuOBITUS, BU TPaHCIIOpTa (aBTOOYC, MOE3,
CaMoJIeT), 1aTa MPUOBITHS, MaKCUMaTbHAs
CTOMMOCTh OmJIeTa.

13 | PoseTka Kon,
eBpo?
IBET,
MOIIHOCTh

14 | Pacrenue Ha3zsanue,

TUM (TPABSIHUCTOE, KYCTAPHUK, IEPEBO),
MUHHUMAaJbHas TeMIepaTypa Bo3ayxa,
MaKCHMaJlbHasi TeMIepaTypa BO3ayXa,
TpeOOBaHKE K YBIAXXHEHUIO MOYBbI (HHTEHCUBHOE,
CpelHee, peaKoe)

3.7. Conep:kanue oryera

1) Iean paboTHI.

2) IlocTaHOBKa 3a/1a4yMl ¢ YKa3aHHEM JaHHBIX BapUaHTa 3aaHHs.

3) CtpykTypa MpoeKTa.

4) TeKCT KJIacCOB.

5) IIporokon oTianku (OMHCAHWE HAWIEHHBIX CHHTAKCHUCCKUX M JIOTHUCCKUX
OImKOOK B IPOTrpaMMe U CIIOCOOOB UX YCTPAHECHUS).

6) Pe3ynabTaThl BHIIOJHEHUS IPOTPAMMBI ¢ 100ABICHHON CTPOKOM
System.out.printf(*'b5==Db3: %s%n", b5.equals(b3)); , rme b5 — null-
CCBUIKA, U UX aHaJIM3.

7) Pe3ynbTaThl BBIMOJHEHHUS TporpaMmbl (C Metomom toString() u 6e3 Hero) u
WX aHaJIu3.

8) Pe3ynbTaThl BBITOJHEHHUS TPOrPAMMBI ITOCIIE J0OABICHHS B HEE€ CTPOKHU

9) System.out.printf ("b2==(Object)b3: %s\n**, b2.equals((Object)b3));

U UX aHaJIM3.

10) BoiBOIBI.



3.8. [IpuMep nporpaMmsl

CtpykTypa mpoeKTa MpuBeIeHa Ha pUCYHKE 3.4.

Broject Edit Tools Wiew Help

Mew Class .. Box TestBox

i
P

Camnila

Pucynok 3.4 — Ctpykrypa nmpoekra

TekcT mporpaMmel.
public class Box{
// cmamu4eckasi HeusMeHsieMasi nepeMeHHasi Kslacca 3adaem ¢gpopmam
I/l cmpoku onucaHusi o6bekma (obuwas Onsi ecex o6 bLEKMoe Knacca)
private final static String BOX_FORMAT_STRING =
"Box: gnuHa: %.2f, wmpuHa: %.2f, BbicoTta: %.2f";
//nonsi (nepeMeHHbIe IK3eMIsisipa)
private double d, w, h; /ckpbimbI e knacce
//Memo0dbI-KOHCMPYKMOpPbI
public Box(){d=0.0; w=0.0; h=0.0;}
public Box(double d1, double w1, double h1 ){
d=d1; w=wl; h=h1;}
//Memoodbi-eemmepsbi (Aocmyn K Nossim)
public double getD(){return d;}
public double getW(){return w;}
public double getH(){return h;}
//Memoodbi-cemmepbl (ocmyn K roJisimM)
public void setD(double d1){d=d1;}
public void setW(double w1){w=w1;}
public void setH(double h1){h=h1;}
//Opyaue nonesHbie Memodbl
public double volume(){return d*w*h;} / eozepauwjaem o6em
public String toString () { /eo3epawaem cmpoky onucaHusi o6Lekma
return String.format (BOX_FORMAT_STRING, d, w, h);
}
public boolean equals (Box obj) { //cpasHueaem
//mekywuti o6exkm (this) u o06Lexkm, nepedaHHbIU Kak napamemp (0bj),
//Ha paseHcmeo
/I this - ccbinka Ha mekywuti o6ekm (om umeHu
// Komopoeo 3anyuw,eH 0aHHbIU Memod)
if (obj == null) return false; / Hem o6bLekma Onsi cpagHeHuUs1
if (this == obj) return true; /o0uH u mom >xe 06 LeKm
//eo3epam pe3ynbmama cpaeHeHuUs rnoJseu:
return d == obj.d && w == obj.w && h == obj.h;

} /lclass



public class TestBox{

public static void main(String args[ ])¥{
Box bl =new Box(5,3,1);
Box b2 =bl;//b1ub2 ccbinaromcss Ha o0OUH 06 BeKm
// co30aHue konuu o6bLekma
// coanacHo 3adaHuro Ha JIP ucnonb3yem
// KOHcmpykmop 6e3 napamempoe
Box b3 = new Box();
b3.setD(b2.getD()); / konupyem 3Ha4YeHus1 nosed
b3.setH(b2.getH());
b3.setW(b2.getW());
/I co30aHue o6bLekma ¢ Opyaumu 3Ha4YeHuUsIMU rnoseu
Box b4=new Box(7,4,5);
//Co30aHue null-ccbinku
Box b5 = null;
//Bbie0o0d uHgopmayuu 06 o6ekmax
System.out.printf("b1=%s%n", b1);
System.out.printf("b2=%s%n", b2);
System.out.printf("b3=%s%n", b3);
System.out.printf("b4=%s%n", b4);
System.out.printf("b5=%s%n", b5);
//Bble0d pe3ysibmamoe cpagHeHuUsi 06 beKmos
System.out.printf("b1l==b2: %s%n", bl.equals(b2));
System.out.printf("b1==b3: %s%n", bl.equals(b3));
System.out.printf("b1==b4: %s%n", bl.equals(b4));
System.out.printf("b2==b3: %s%n", b2.equals(b3));
System.out.printf("b2==b4: %s%n", b2.equals(b4));
System.out.printf("b3==b4: %s%n", b3.equals(b4));
System.out.printf("b3==b5: %s%n", b3.equals(bb));

/ISystem.out.printf("b5==b3: %s%n", b5.equals(b3));//Runtime Error

}}

Pe3ynbrarhl BRIMOTHEHUS TPOTPaMMBbI IPUBEJICHBI HA pPUCYHKE 3.5

48 Blue): Terminal Window - /IP_11 Box EEREERTC

Options

-

bl=Box: mmoma: 5,00, wpmea: 3,00, smcora: 1,00 i
bZ=Fox: mmma: 5,00, wmpmxeEa: 3,00, eEcoTa: 1,00
b3=Box: mmma: 5,00, wpmxeHa: 3,00, sEcoTra: 1,00
bd=Fox: mmma: 7,00, wpmeHa: 4,00, sEcoTa: 5,00 =
Il b5=null ||
bl==hZ: true

bl==h3: true o
bl==b4: false

bZ==b3: true

bZ==b4: false

b3==b4: false

b3==b5: falsze

I

Pucynok 3.5 — Pe3ynbTaThl BEIIOTHEHHS IPOTPaMMBbl
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OkcnepuMeHT 1. Pe3ynbTaThl BHIMOIHEHHS TPOrPaMMBI IIPH BKJIIOYCHHUH B HEe
cTpoku System.out.printf("b5==b3: %s%n", b5.equals(b3)); , rae b5 — null-ccpuika,
MIPUBE/ICHBI HA PUCYHKE 3.6.

4K TestBox - Box c equals — 1 |

4% Blue): OkHo Tepmunana - Box ¢ equals — O *
Knacc  Pepaktmpoeanve  MIHCTpyME

Hactporku

CKOMMWMMPOBaTL OTMEHHTE eupib2=Box: mnwHa: 5,80, wwpwHa: 3,88, BucoTa: 1,80
b3=Box: onwuHa: 5,80, wvpuHa: 3,88, eBecoTa: 1,86
b4=Box: gnwuHa: 7,80, wvpuHa: 4,88, BecoTa: 5,86

I Box b5 = null;l

b5=null
i . ntf (b1 b1==b2: true
ystem.out.printf( b1==b3: true

System.out.printf("b2
System.out.printf("b3
System.out.printf{ b4
System.out.printf{"b5

b1==b4: false
b2==b3: true

b2==b4: false
b3==b4: false

b3==b5: false
System.out.printf("b1j,

System.out.printf("b1l
System.out.printf("b1
System.out.printf("b2;java.lang.NullPointerException: Cannot invoke "Box.equal
System.out.printf("b2 at TestBox.main(TestBox.java:36)
System.out.printf("b3==p47 %s%n", DJ.eqUals(p4)J;
System.out.printf("b3==b5: %s%n", b3.equals(bb));
System.out.printf("b5==b3: %s%n",|b5.equals(b3));

}

java.lang.NullPointerException:
null

Pucynok 3.6 — Pe3ynbTar BpI30Ba 3K3€MIUISIPHOTO METOAA
ot umenu null-ccpuikn

BbiBoj 1o 3xkcnepumenry 1.

Kak BuaHO U3 pucyHka 3.6, ycnenmHo OTKOMIMWJIMPOBaHHAs Mmporpamma ObLia
3amylieHa W BBIMOJHSAIACH IO TEX IOp, MOKAa HE BCTPETHIIACH IOMBITKA BHI3BATH
9K3eMIUIIpHBIA MeToa oT umenn NUll-cceutku b5 (T.e. 3amycTuTh METOA, KOTOPBIN
JOJDKEH paboTaTh C TMEPEeMEHHBIMH OOBEKTa, MPU OTCYTCTBHH CAMOTO OOBEKTA).
JlaHHasT WCKIIOYMTENIbHAS CUTyallusl MpUBeNia K OIMMOKE BPEMEHU BBITIOJHCHUS
nporpammbl (Runtime Error) tuma NullPointerException. Crenyer oTMETHTh, YTO
KOMITWJIATOp HE OOHApyXWBaeT MOJOOHBIC ONIMOKH, T.K. OH aHAIM3HPYET TOJIBKO
COOTBETCTBHE  HCXOJHOTO  KOJa  CHHTAaKCHUYECKMM  TpaBWiaM  S3bIKa
MIPOTPaMMUPOBAHMS, HE TPOBEPSS MPH OTOM 3HAYCHHS TEPEMEHHBIX, B JaHHOM
cllydae, 3HaYCHHS CCBUIOYHOM mepeMeHHon b5.

OKcnepuMeHT 2. YiaauMm (3aKOMMEHTHpyeM) u3 MeTtoga Main() crpoky,
KoTOopast Obuta Jq00aBiicHAa Ui TPOBEJACHUS SKCHepuMeHTa 1. 3aKOMMEHTHPYEM
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meron toString() B kiacce BOX. Pe3ynbrarTbl BBIMOJHEHHS  MPOTPAMMBI  TIPU
OTCYTCTBUH B Ki1acce Box Merona toString() mpuBeaeHsI Ha pucyHke 3.7.

73 BL.. = e

Options

bl=Box[@daZcef
bZ2=Box[@daZcef

b3=BoxRlbclefn
b4=EoxR18&822£3

m

hl==hZ: trues
hl==hk3: trues I

bl==hd: false
bZ==b3: true

bZ==b4d: false I
b3==b4: false
b3==b5: false

s i N 5

Pucynox 3.7 — Pe3ynbTaTsl BHITIOJIHEHUS IPOTPAMMBI
MIpU OTCYTCTBUU B Kilacce Box metona toString()

[Ipoananu3upyiite 3HAYCHUS CCBUIOK M OOBSICHUTE pPE3YJIbTAaThl CPaBHCHHUS
00bekTOB. M3 Kakoro kiacca Bei3biBasicss Metox toString()? Jlns oObeKTOB ¢ KaKMMHU
anpecamu meton equals() Beiman true u mouemy?

OkcnepuMeHT 3. Pe3ynbTaThl BBIMOJHEHUS MPOTpaMMbl TIPH JT0OABJICHUU B
MeTto main() (rmepes 3aKphIBAOIICH ero CKOOKOM) CTpOKH

System.out.printf (*"b2==(Object)b3: %s\n"*, b2.equals((Object)b3));
M300pakeHbI HA pUCYHKE 3.8.

[Iporpamma, ocymiecTBisieT BbI30B MeToa equals() u3 kimacca Box (BbeimeneHo
CMHMM) W BBI30B OJHOMMEHHOrO MeToja Hu3 cymepkiacca Object (BbiaeneHO
KpPacHbIM) JUIsl CpaBHEHUsS JBYX OOBEKTOB C OJAMHAKOBHIMHU 3HAUYEHHSIMHU TOJEH U
pasHbiMH anpecamu. 3arojoBku meroza equals() xmacca Object u meroma equals()
kjacca Box B JaHHOM MpoeKTe OTIMYAIOTCS TUIIOM MapameTpa-cCbUIKU. UTOOBI
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BBI3BaTh METOJI M3 OIPEEeIEHHOr0 Kjacca, MCIOJb30Bajlach nepeaaya mapamerpa-
CCBUIKH 3TOro Kiacca. [Ipu sToM MeTon, BeI3BaHHBIN U3 Kilacca BOX, npu cpaBHeHHH
O0OBEKTOB C OJJUHAKOBBIMU 3HAYCHHUSIMH TIOJICH BepHYI true, a MeTo], BEI3BAHHBIN U3
knacca Object, Bepuyn false (T.x. oH Bo3BpamiaeT pe3yinbTaTr CpaBHEHHS aJpPECOB
00BEKTOB).

F =

Hactpoykn
ub1=Box: AnuHa: 5,00, wupuwHa: 3,00, sbicoTa: 1,00 '
|b2=Box: anuHa: 5,00, wupuHa: 3,00, svicoTa: 1,00
b3=Box: anuua: 5,00, wupuna: 3,00, swicoTa: 1,00
b4=Box: anuna: 7,00, wupuHa: 4,00, sncoTa: 5,00

b5=null
b1==b2: true
b1==b3: true

b1==b4: false

b3==b4: false
b3==b5: false

Pucynok 3.8 — Pe3ynbTaThl BEI30BOB MeperpykeHHbIX MeTo0B equals()
MIPY BBITIOJIHEHUH TIPOTPAMMBI

BbiBOABI 0 3KCIIEPUMEHTAM 2 1 3.

Knacc Object makera java.lang — poauTenbCkuil 1si BCeX KiaccoB (KOPHEBOH B
HepapXuu KJIaccoB Java).

Meton equals() kmacca BOX 1Mo OTHOWICHHIO K OIHOMMEHHOMY METOIY
cynepkiacca Object B manHOl mporpamme siBiisieTcst neperpyxxerubim (overload), T.
K. THIBI TApaMeTpoB (CCHUIOK) y HHX pasHble. [lo3TOMYy MMeeTcss BO3MOXKHOCTB
BBI3BATh M TOT M APYTON METOJ, yKa3bIBasi COOTBETCTBYIOIINI THIT TaApaMeTpa.

Meton toString() wmacca BOX 1o OTHOUICHHIO K OJIHOMMEHHOMY METOIY
cymepkiaacca  Object sBasercs mepeonpeneneHHbM (OVerride), T.K. CHTrHATYpPbI
METOJIOB  TOJIHOCTBIO  COBMAAAlOT. METOJ  JOYepHEero Kiacca 3aKpbIBaeT
OJTHOMMEHHBIN METOJI POUTEILCKOTO Kitacca. [lomyunts goctyn k merony toString()
kiacca Object MbI cMOT/IH TOJIBKO yOpaB OJHOMMEHHBIH METO/] U3 JOYEPHEro Kiacca
Box.

3.9. KoHTpoJibHbIE BONPOCHI

1) Ha3zoBute JBE MapaIuTMbl (METOI0JIOTHH ) MIPOrPAMMHPOBAHUS.
Oxapaktepu3yiTe ux CyThb U OTIUYUSL.
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2) Kakoii  OCHOBOMNOJArarONMidi  MPUHIUAN  OOBEKTHO-OPUEHTUPOBAHHOIO
MIPOTPaMMUPOBAHMS HCCIIEIOBAJICS B JabopaTopHoil paboTte?

3) Yro Takoe kiacc?

4) Yro Takoe 00BbeKT?

5) UYro B kjacce ompeenseT CTPYKTypy (CBOMCTBA) HEKOTOPOU CYITHOCTH, @ YTO
ee npupoay (moseaeHue)?

6) YUro 3 ceOs mpeICTaBISIFOT WICHBI Kiiacca?

7) Yto Takoe mepeMeHHas YK3EMIUIIpa U IOYEMY OHA TaK Ha3bIBACTCA.

8) Ha3zoBuTe CHHOHMMBI BHIPAKCHHSI TICPEMECHHAS IK3EMILIAPAY.

9) Kaxk ocyImecTBIsieTcs: TOCTYI K YICHaM Kjlacca U3 METOIOB-YJICHOB Kiiacca?

10) Kak ocymiecTBisieTcsi ympaBjieHHE JOCTYIIOM K WiIEHAM Kilacca M3 JIPYTrux

kjaccoB? OxapakTepu3yuTe pa3nyHble CrieluPUKaTOPhI JOCTYTA.

11) Kak ocymiecTBISE€TCS TOCTYI U3 IPYTHX KIACCOB K MEPEMEHHBIM SK3EMILIAPA,
OTMEYEHHBIM crienupukaTopoM aocTyna pablic? Private?

12)JInst 4ero HYKHBI METOMABI-TETTEPHl M METOABI-ceTTepbl? Kakol mnpuHInN
HaMMCaHMs Java-porpaMM CYUTAETCS JIyUIIUM C TOYKU 3pEHUsT 0€30MacHOCTH
KOJIa, MHKAIICYJIMPOBAHHOTO B Kiacce?

13)Kakoii MeToa IOJKEH COJCp)KaTh KJIAcC, SBJISIOIIUKACS CTApTOBON TOYKOM
nporpammsel? Kakoil cienudukatop noctymna A0HKEH ObITh Y 3TOr0 METo/1a U
noyemy?

14)Kakoit ¢yHkumen cosmaercs o0bekT? I[lpuBeauTre mNpuUMep U OIUIIKTE
NOCNIEAOBATEIbHOCT  JIEHCTBUM, KOTOpble MpPU  3TOM  IPOU3BOAUT
UCIIOJIHUTEIIbHASA cucTeMa Java.

15)Uro Takoe KOHCTPYKTOp KJIacca M JUIsS Yero OH UCIHOJb3yercs? MoxeT Jiu B
KJlacce OBITh OIpPENEIeHO HECKOJIbKO KOHCTpPYKTOpoB? UYem Torna oHH
JOJDKHBI OTAMYaThesi? UTo Takoe neperpyska KOHCTpyKTopa?

16) Uro o3nauaer TtepmuH «Tekymuii o0bekT»? [l dYero HCHOIb3yeTCs
KJroueBoe cioBo this? [IpuBenure nprumepsl.

17)Yro Takoe ccruika Ha 00bekT? Kak oHa onpenensiercs B Java-nporpamme? Urto
o3HavyaeT Null-3Hauenue ccpuiku? KakumMu croco0amMu MOMKHO HPUCBOUTH
CCBUIOYHOM NEPEMEHHOM aJipec KOHKPETHOTO 00beKTa?

18)Uem oTiM4aeTcsi KOMUPOBAHHE OOBEKTA OT KOMMMPOBAHUS CCHUIKA Ha OOBEKT?
[IpuBenure npuMepsl.

19) Kakoii u3 co3maHHBIX BaMu MeTo0B (B Kimacce «Kiacc 1») mpuHuUMaeT B
KauecTBE MapameTpa CChUIKY Ha 00BbeKT? OOBIACHHUTE €ro paboTy U MOPSIOK
oOpamieHusi K TEPEeMEHHBIM JK3EMIUIsIpa TEKYyIero OO0beKTa M OO0BEKTa-
napameTpa.

20)Yto Oynmet BbIBOIUTH omeparop System.out.println(), ecnu ero mapameTpom a)
SIBJISIETCS IyCTast CChUIKA, 0) CChUIKAa Ha OOBEKT KJlacca, B KOTOPOM OIpeiesieH
Merona toString(); B) cchUlka Ha OOBEKT KJlacca,B KOTOPOM HE OIpPEAesiCH
Meton toString()
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