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1. OBIIME TPEBOBAHUA K BBIIIOJIHEHUIO
JIABOPATOPHbLIX PABOT

JInst ocBOEHUsI OCHOB IPOrpaMMHUPOBAHMS Ha SI3bIKE Java mpenjaraercs cepus
nabopaTtopHbIX padbot. Kaxkmas pabora TpedyeT u3ydeHnuss METOIUYECKUX YKa3aHUN U
PEKOMEHJIOBAaHHOM JINTEpPaTypbl, MOJATOTOBKY TEKCTa MIPOrPAMMbI, KOMITHJISALIHIO
IIPOrpamMMbl HEKOTOPOE €€ UCCIIET0BAHUE.

Bce neiicTBhsA, yKa3aHHbIE B METOJUYECKUX YKa3aHUSAX K OTIENbHOW padoTe
(ocBOEHME MPAKTUYECKUX IIPUEMOB HUCIIOJIB30BAaHUS CUCTEMBI pa3padOTKH Mporpamm,
OOBsICHEHHE MPUMEHEHHBIX JJIEMEHTOB sA3blKa Java, OTBETHl Ha BOIPOCHI, 3aJaHMsI)
00513aTeIbHO JOJKHBI OBITh BBIIIOJIHEHBI JI0 CIEAYIOLIET0 JJAO0OPaTOPHOIO 3aHATHUS.

[To BhImONHEHHOW NabopaTopHON paboTe coctaBisercs order. OdopmiieHue
OTYeTa JAOHKHO COOTBETCTBOBATh TPEOOBAHUAM K TEKCTOBBIM YUEOHBIM JOKYMEHTaM
cootBercTByOmux ['OCToB [DnexkTpoHHb (QOHI NPaBOBOM M HOPMATUBHO-
TEXHHUYECKOH JJoKyMeHTaruu http://docs.cntd.ru].

Otuer npencrasisercd Ha auctax ¢popmara A4 u B 3JIEKTPOHHOM BHje ((aiin
Microsoft Word). IlepBbrii nmct ortdyera — THTyIbHBIA. Ha HeM yka3biBaeTcs
Ha3BaHUE By3a, Ha3BaHUE BbINyCKarolleld Kadeapwl, HazBaHue padotel, MO wu
rpynna ucnoianutens, PO npunumaroniero padory, ropoj (CeBacTomnosib) U TO.
[Ipumep odopmiaeHUss TUTYJIBHOTO JUCTa NPUBEACH B NpriiokeHH A. Crenyromniue
JIUCTBI SIBJISIOTCS COOCTBEHHO OTUETOM U JOJDKHBI COAEPKATh CIEAYIOIINE Pa3/IeIbl:

1) uens paboThI

2) MOCTaHOBKA 3a/1a4H;

3) ananmM3 3a7a4d, BBISBISIONMIMA CBS3M MEXIY DJJEMEHTAMU 3aJa4yd
(0OOCHOBaHHME THITOB BXOJHBIX M BBIXOJHBIX JAHHBIX, OMHCAHHUE PEATU3yEeMbIX
byHKIUH);

4) cxema 1 ONHCaHUE aJITOPUTMa PEIICHHS 3a]1a4M;

5) TecTOBbIC MPUMEPHI M PE3YJIbTAThI UX 00PaOOTKH BPYUHYIO;

6) Texct Java-mporpamMmsl, 3aIaHHON BapUAHTOM 3aaHUS;

7) cBemeHust 00 OTJAIKe MPOTpaMMbl M TPOBEPKE €€ paboTOCIOCOOHOCTH
(onucanue oOmMUOOK (CUHTAKCUYECKUX U JIOTUYECKUX), BBISIBICHHBIX Ha JTame
OTJIAJKA TPOrpaMMbl, pe3yJbTaThl PabOThl (B BHUAE CKPUHIIOTOB), CpPaBHEHHE
pe3yabTaToB paboThl MPOrpaMMbl Ha TECTOBBIX MPUMEPAX C PE3yJbTaTaMU PYUHBIX
pacueToB);

8) BBIBOJABI (KOHCTaTUPYET pEIICHHWE BCEX 3aj]ad, OMHMCAHHBIX B paseie
«ITocTanoBKa 3amauny).

CryneHT 00s13aH 3aBeCTH padOUyIO TETPaIb, B KOTOPOH JTOJDKHBI (PUKCHUPOBATHCS
WHCTPYKIIUU K paboTe, BOMPOCH], BO3HUKAIOIINE TIPH BHITIOJHEHUH PaOOTHI M OTBETHI
HAa HUX, YCPHOBUKM H (QparMeHTHl nporpamMm. B pabGodeii TeTpamm MOXKHO
MPEACTABIATh OTYETHl MO padoTtam. [Ipw 3TOM TUTYIBHBIN JIUCT KaXJOTO OTYETa
JIOJDKEH HAXOJWTHhCS HAa TPaBOM cTpaHUIle pas3BopoTa. Pabouyio TeTpanb
00s13aTEIPHO MMETh HAa KaXJAOM JIA0OPATOPHOM 3aHITHH — OYAYyT OIICHUBATHCS
KauyeCTBO U MOJHOTA BBIMIOJIHEHHBIX 3aJaHUH.
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CTyIeHT AOIyCcKaeTcsl K 3aluTe OT4eTa Mo JIabopaTopHOW paboTe mocie Toro,
KAaK OH IPOJIEMOHCTPUPYET MPENOJABATENO BBIIOJHEHNUE MOCTABJICHHON 3a/1a4yd Ha
KOMIbIOTEpe (pe3ynbTaThl paboThl MPOrpaMMbI H/WIIK APYroe 3aJaHue, Hampumep,
paboty C okHOoM Koxaa Bluel)) u mpemoctaBuT marnky ¢ pa3pabOTaHHBIM jaVa-TIPOSKTOM
(B 3JIEKTPOHHOM BU/JIE). Pexomennyemoe M TAIKU:
JIab_n_m_ ®ammnusa_I'pynna ['ox, tme N — HOMep nabopaTopHOM pabOTh, M —
HOMEp TpoekTa (MCIONb3yeTcs eciau 3aJaHue 1o JabopaTopHOW pabote
IpeIycMaTpUBaeT pa3padOTKy HECKOJBKUX MPOEKTOB). TeKCTOBBIN (haii ¢ oT4eToM
10 paboTe PpEKOMEHIYETCSI IOMECTUTh B MAIKy IPOEKTA.

3amuTa J1a0OpaTOpHBIX padOT COCTOMT M3 JAOKIaAa CTYAEHTa O IMpOJEIaHHON
pabote ¢ OOBsICHEHHEM cojaepxkaHus oTdera. CTyIEHT JODKEH OTBETUTh Ha
KOHTPOJIbHBIE BOIIPOCHI K COOTBETCTBYIOIIEH JIaOOpaTOpHOU paboTe, MPUBEICHHBIE B
METOJAMYECKUX YKa3aHMSX, a TAKKE JPYyTHe BOIPOCHI MPENOJaBaTElIsl, KacaroIHecs
MOCTaBJIEHHOW 3a/1auH, MOKa3aTh PabOTOCIOCOOHOCTh MOJATOTOBIEHHON MPOTrpamMMbl
M HaBBIKM pabOThl ¢ mporpaMMHON cuctemoi. [lpm 3ammre Tekymieil padoOThI
BO3MOKHBI BONPOCHI MO TEMaM MpeAbIIyIIUX JadopaTOpHbIX paboT. Pesymnbrar
3amuThl onleHuBaetcs o mkaie 0 — 100 6amios (ESTC).

JUJIsi TOATOTOBKM MPOrPaMM CTYAEHTAM PEKOMEHIYETCS YCTAaHOBUTh HA CBOUX
KOMITBIOTEPAX TIOCIEAHIOI BEPCHUIO CHUCTEMBI pa3paboTku mnporpamMm Blue] wu
COOTBETCTBYIOIIIYI0 BEpPCHIO KOMIUIEKTa paspabotumka Java Development Kit
(http://www.bluej.org).

BrlmoHUB HECI0XKHYI0 HacTpoiiky BluelJ, MoxkHO BbIOpaTh Hanbosee ya00HBIM
g Bac a3bik nHTEpdEiica.

PekomenmyeTcss uMeTh CheMHBIH HoOcUTenb HHGopMarmu (GiadII-IucK), Ha
KOTOpOM OyAyT XpaHUTHCA MPOEKTHl JITA0OPATOPHBIX PAOOT U COOTBETCTBYIOIINE
OTYETBHI.




2. JlaGopaTopHasi padora Ne 1
BBIIIOJIHEHUME IMPOCTBIX MTPOI'PAMM B BLUEJ

2.1. Hean padoThl

OcBouth OCHOBBI TpuMeHeHus: Blue] — moOAroTOBKY TeEKcTa MPOrpamMMel,
KOMITWJISILUIO POTPaMMBbl, UCIIPABIEHHE OIIMOOK U IPOCMOTP PE3YyJIbTaTOB.

2.2. IlocTanoBKAa 3a1a4Yu

Pa3paboTraTh mpocTeniTyo TUHEHHYIO MPOrpamMMy, COTJIACHO BapUaHTY 3aJlaHus,
HAY4YUTHCS 3aIyCKaTh MPOTpaMMy U KOHTPOJMPOBATH BHIBOJUMBIN TEKCT (pe3yibTar
paboOThI MPOTPaMMBbI).

2.3. BHeayauTopHasi OAr0TOBKA

Jlns moAroTtoBkH K JabopaTopHOM paboTe clieayeT HW3Yy4YuTh  KpaTKue
TEOPETUYECKUE CBENCHUS, NPUBEACHHBIE B NMYHKTE 2.4 METOIWYECKUX YKa3aHUU.
PexoMenyercst Takxke o3HaKOMUTHCA ¢ [1] (¢.5-24).

2.4. KpaTkue TeopeTH4ecKue CBeIeHUS

CocraBiieHue mporpaMMbl — MPOLECC, HANPaBJIECHHBIA HAa TO, YTOOBI 3aCTaBUTh
KOMIIBIOTEP BBINOJIHUTH ONPEJCICHHYI0 paboTy. YKa3zaHuHE KOMIIBIOTEPY JIOJIKHO
OBITH TPEJCTABICHO KakK TOCIEIOBATEIBbHOCTh MHCTPYKIMNA (IJIaH, Mporpamma).
[IpoBepka TOro, 4YTO JAaHHBIA HAOOP MHCTPYKIIUMA BBITIOJIHSIETCS MPABUIBLHO, COCTOUT
B CPAaBHEHHH JKEIAEMOT0 pe3yJbTaTa C TEM, KOTOPBIN JAaeT KOMIBIOTEP.

BlueJ — cucrema mms pa3paboTKM MporpaMm Ha s3bIke Java, co3gaHHAs
cnenuanbHo 1 ooydenus (http://www.bluej.org). /lnst pemeHust oTACIbHOM 3a1a9n
Blue] coznaer mpoekt. IIpoekT — 3TO Karajor, B KOTOPOM HaxomauTcs (ailn c
TEKCTOM MPOrpaMMbl U psa Apyrux (aiinos. IMs npoekTa 3a1aeT NporpaMMUCT.

HaGop u xoppekuusi mporpammbl NPOWU3BOAUTCS HPHU TMOMOLIM BCTPOEHHOTO
TEeKCTOBOTO peaaktopa. daitn ¢ mporpaMmoii uMeeT pacumpenue java. Kommnunustop
(Javac) mepeBOAUT TporpaMMy B KOMaHIbl BUpPTyaidbHOUW Java-mammubsl (JVM) u
coxpansieT B (aitne ¢ pacmupenuem class. Takoit ¢aitn Oyner BwIMOIHATH Java-
MalllHa, W MporpaMMa CMOXKET Mpojenarh paboTy, paad KOTOpOMl OHa co3daHa
(pucynok 2.1).

JIist cocTaBiieHUsT TIPOTpamMM CTYJEHT JOJDKEH BJIaJIeTh 0A30BBIMU TOHSTHIMHU
MIPOTrPaMMHUPOBAHUS, TIEPEUNCICHHBIMH HIKE.

NnenTndukaropbl HCIOIB3YIOTCA B KayeCTBE HMMEH KJAcCOB, METOJOB U
nepemMeHHbIX. MneHtudukatop MoxkeT ObITh JH000M MOCIEI0BAaTEIbHOCThIO OYKB
BEPXHETO U HMKHETO perucTpa (B TOM YHUCIe, KUPUIUTMUECKHUX ), YHCEI UM CUMBOJIOB
MOTYCPKUBaHUsI M 3HaKa kKoMMepueckoro S ($). OH He IOKEH HAYMHATHCS C
uudpel, YTOOBI HE BCTYNaTh B KOH(IMKT C YHUCIOBOM KOHCTaHTOW. S3bIk Java




YyBCTBUTEJIEH K perucrtpy, mnosromy wujaeHtudukarop VALUE, nanmpumep,
oTianyaeTcs oT uaeHTudukaropa Value.

TekcT HAa Komnunsitop BaiiT-koab!
Java Javac (*.class)
(*-java) '

Puc. 2.1. [ToarotoBka u BHIMOJIHEHHE java-IIPOTPaMMBbl

IlepemenHasi — 3TO MMEHOBaHHas O00OJACTh MAMSITH, B KOTOPOM mIporpamma
MOET YCTAHOBUTh HEKOTOPOE 3HaYEHUE. 3HAUCHHE IEPEMEHHOU MOKET U3MEHATHCSA
BO BpEMSI BBIIIOJIHEHUS POTPAMMBI.

[lepemenHas omnpenensieTcss KoMOMHaUMeH HIeHTU(UKAaTOpa (MMEHH), TUIA U
HeoOs3aTepHOr0 nHUIManu3aropa. [lepemenHas qomkHa ObITh 0OBSIBIICHA MEPE] €€
VCITOJIb30BAHUEM.

CuHTakcuc OOBSBICHUS TEPEMEHHOM!

type identifier [=value][, identifier [=value]...];

type — onuH 13 TUIOB Java, uMs Kiacca uiau uHTepdeiica,
identifier — ums nepemeHHOM,

value — iiutepan (3Ha4eHUE MOAXOISIICTO THIIA).
[Ipumepsr:

inta, b, c;

intd=3,¢,f=5;

Boipa:keHue — KoMOWHAIUS OINEPAHIOB MW OMEpaIluid, 3aJarorias MOPSIOK
BBIYMCIICHUS] HEKOTOPOTO 3HAYEHHUSI (Ha OCHOBE MPUOPUTETOB ONEpalnid).

Onepana B mpocTteilliieM ciy4yae SBISETCS KOHCTAHTOM (JIMTEpAIOM) WIH
uneHTudukaTopom (epemMeHHoi). B olmem ciydae KakIblil onepaHa BbHIPaKCHUS
TaK)K€ TPEJICTaBIACT COO0OM BBIpAXEHHE, HUMEIONIee HEKOTOpOe 3HaueHue (B
BBIPAKEHUSIX MOYKHO UCITOIh30BaTh CKOOKH JIJI1 U3MEHEHUS TIOPsIAKA JEeUCTBU).



Onepauus onpenenseT AeUCTBUE, BHITIOTHIEMOE Hal onepanaaMu. Bo3ppaiaer
HEKOTOPOE 3HAYCHHUE.

Omneparop — 3T0 HEKOTOpass KOHCTPYKLMS, IIPUCYIIas JAHHOMY KOHKPETHOMY
A3BIKY, MW3MEHAIONIAs COCTOSHHE MaMATH KOMIBIOTEpPAa, HO HHUYETO HE
BO3BPALLAOILASL.

3ameuanue: He cmoum nymamos 06a MAKUx NOHAMUS KAaK onepamop u
onepayus. Inasnoe ux omauuue cocmoum 6 mom, 4mo onepayus eoszepaujaem
3HA4YeHUe, a onepamop Hem.

Onepartop NPUCBAMBAHUS MPEJIUCHIBAET  BBIYUCICHHE  BBIPAKCHMUS,
HaxoJAIIErocss TMpaBee 3HaKa (=) M MPUCBOCHUE IIOJYYEHHOTO 3HAYCHHUS
IIepEeMEHHOM, HaX O IsIeHCs JIeBee 3HaKa (=).

2.5. llopsiok BbINOJTHEHHS PA0OTHI

Yacrb 1. Co3nanue U BbINOJIHEHUE Java—IPOrpaMMBl.

OcHoBHOe OKkHO cuctembl BlueJ mokazano Ha pucynke 2.2. OKHO COIEPKHUT
IJIaBHOE MEHIO CHUCTEMBI, YIPABISIOIINE KHOMKH, OKHO MPOEKTa, CTEHJ OOBEKTOB,
OKHO KOMaH]1 (OKHO KOJa) U MHJIUKATOP padOThl BUPTYaJbHON MalIMHbI Java.

3anyck BlueJ mpoucxomutr mocne menuka no ukoHke Bluel. Jloxautecsh
coobmenus: «Co3maercsi BUpTyalibHas MaliuHa...['oToBo». Beibepute B meHto Bluel
IIpoexr--HoBblii. Beeaute ums npoekra: «@amunus_ 'pynma Lablay.

Illenkuute no kHomke HoBbIH KJaacc. Beeaure umsa kmacca «Testlay.
Yo6enurech, uTo THII Ki1acca — Kniacc.

JIBOWHBIM IIETYKOM MO HKOHKE Kiacca Testla B OKHe MpoeKTa OTKpPOUTE
TeKCTOBBIN peaakTop. IIpu co3manum kmnacca cucrema Blue) ucnonb3yer 3arotoBky.
VY nanuTte U3 co3gaHHOTO KJlacca BeCh Koji, HaxaB kiaBuiiu Ctrl-A (BbIACIUTH BCE) U
Delete.

OKHO peakTopa ¢ Hy’KHbIM TEKCTOM MOKAa3aHO Ha pUCYHKe 2.3.

BBenure TekcTt, nmpuBeneHHbIM Ha pucyHke 2.3. I[IpoBeppTe NpaBHIBHOCTH
Habopa (onepaTop import (MMIIOPTUPOBaHUE U3 OMOIMOTEKHU Java), TOUKU C 3amsaTon
mocyie Kaxjaoro omeparopa). [IlpoBepbre mapHocth ckob6ok { u }. IlomHHTE, YTO B
Java Gonplue 1 ManieHbKHE OYKBBI Pa3InYatOTCs.

[IpaBunbHOCTH, HAOOpa TEKCTa MPOTPAMMBI TPOBEPSETCS BU3YATBHO W TIPH
oMo koMmnuisaropa. KoMnunsarop, aHaiu3upysi nporpaMmy Mo CTPOKaM CBEpPXY
BHU3, MPOBEPSAET COOTBETCTBUE s3bIKy Java. IIpu HECOOTBETCTBUU BbIIACTCA
coobmienne 06 oOHapykeHHOU ornoOke. [logcBednMBaeTcs CTpoka MpOrpaMMbl, Ha
KOTOPOW KOMITUJISATOp MpeKpaTuia padoTy. OOBYHO OmMOKa HAXOAUTCS B JTOU
CTPOKE WM BbIIIe. 3alOMHUTE: KOMIMWJISTOP HE NPOBEpPAET MPABUIBHOCTD
aNropuT™Ma, OH MPOBEPSIET TOJBKO COOTBETCTBUME TEKCTa MpaBUiIaM s3blka Javal
[TosToMy BO3MOKHO, YTO MporpamMma, KoTopas KOMIUIUpYyeTcs 0e3 omnbok, OyaeT
paboTaTh HEBEPHO.



Bluel: labla _|o| x|

MpoesT P PejakrvpoBate £ WHCTEYMESTEI T Bigsl Y Cripaeka H S

N,

Testla \

~ HoBBIA KNacc... [ TaBHOE MEHIO I

I}

-
—i>
I HxoHEH DoKyMEHTa- OxHo npoekTa
KomnunupoeaTtb | ITHH H KJIacca

m___—-—‘I Huauxkatop paocoter JVM

Co030aTh HOBBIH KIACC

Ilagens xKoMaHT
I (marens Koxa)

CTeHI 00OBREKTOB

MHWUManuaauMa BApTYanbHOW MaLAHbL... [OTOEO

Puc. 2.2. OCHOBHOE OKHO CHCTEMBI

[ Test1a =18]x|

HNams PEAAKTAIDEATE  VHCTOWMEHTHL  PEOKAMSD [N

I{QMHMHMPDEETbl C'TMEHE| BblpﬁiﬂTbl I{L‘II'IIJ'IFIDEETE‘ ECTEEHTb‘ HEFITH...l k

—

import java.util.Date; T T
public class Testla

{
public static void main(Siring [ ] arg)

KonmanaHsIe KHOOKH
peJaKTopa

= = = + L] -3 —_

{ S
Date d; CTpoxu nporpanMMel }
d = new Date();

System.out.printin{"3T0 A BLINOAHUN 3TY Nporpanmy cerogHs, " + dj;

}/ 2aKoH4eH TekcT MeToga main()

M/ 3aKOHYeH TekcT Knacca Test

=

=

—_
=

—_

i
‘L ITone HOMEPOB CTPOK 1
ry

Loxpanena

Puc. 2.3. OkHO TEKCTOBOTO peakTopa
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[enkuute no kHonke Komnmuiauposatsk. VcnpaBbTe CUHTaKCUYECKUE OLITMOKH,
€CJIM OHU €CTh (OPUEHTHUPYHTECh Ha COOOIICHUS B HIDKHEH yacTh OKHa). Eciu
OIIMOOK HET, MOKHO BBIMTH U3 peJakTopa (KHOMKA 3aKPbITh).

B okHe mnpoekTa ITPUXOBKA HWKOHKMA KJlacca I[IOKAa3bIBaeT, 4YTO OH HE
ckoMnuinpoBad. Ecnu kakue-To Kiacchl MPOEKTa HE CKOMITMIIMPOBAHBI, KHOIKOM
KomnunupoBaTh MOXKHO BBI3BaTh X KOMITHIISIITUIO.

[[lenkanTe MpPaBON KHOMKON MBIIIKA IO HWKOHKE KJacca, 4YTOOBI BBI3BATH
KOHTEKCTHOE MeHIo (puc. 2.4). Beioepute B Mmenro metox Void main(String[ ] arg).

EiBlucl: labla N - O] x|
Mpo=<T P Pepakvpcears E HorpymeHtel T Buger VY Copsexa H
HoEbIM Knacc... l B[ Testia
———p E—w A
. | new Test1a()
Komnunupoearb | void main(String[] arg)
—— OTKPDITE pegaKkTop [%
KoMnunupoBaTth :_]
UHcnekTupoBare
YAandTb
I =

Puc. 2.4. Oxno npoekra. OTKpBITO KOHTEKCTHOE MEHIO Kilacca

[TosiBUTCA OKHO AMANIOTa, B KOTOPOM MOYKHO 33]1aTh apryMEHT arg MeToja main.
Ho celiuac aprymeHT He Hy»KeH, npocTo menkaure no OK.

3amycTuTcs METOJ main, Mpu 3TOM UHAMKATOp padoThl VM HayHeT Bpalatbes
(BpallleHre MOXHO 3aMETUTh TOJBKO Ha MEJICHHBIX MAIIMHAX).

Pe3ynpTaT paboThl mporpaMMmbl — TEKCT, YKa3aHHBIA B MeToze println u nara —
OynyT BbIBeleHBI B OKHO TepmuHana (puc. 2.5). (Ecnm okHa TepMmuHaia HET, B
rIaBHOM OKHe BeiOepuTe Buanr — [Tokazathe TepMuHan).

Onuuy OKHa TEPMHUHAJIA TO3BOJISIIOT BBIIOJHUTD Psii AEMCTBUN C CONEPKUMBIM
TepMUHAJA: OYUCTUTh OKHO TEPMHUHAJIA, CKOMTMPOBATh TEKCT B Oydep oOMeHa uiH B
(aiin, 3aUKCUPOBaTh MOPSIIOK BBI30BA METOJIOB U T.II.

Yacrtb 2. BHeceHne H3MEHEHUH B IPOrpaMmy.

W3meHuTe CTpOKOBBIN JIuTepan (TEKCT B ABOMHBIX KaBbIUKax mocie println) taxk,
4yTOOBI BBIBOAWINCH Bamm ums u gpamunug. O6patute BHUMaHUE HA BO3MOKHOCTH,
KOTO-pbIE€ TIPENOCTaBIsIET TEKCTOBBIA penakrtop. Kuomku penakropa (OTMeHa,
Bripe3ars, KonupoBarts, BeraButh, HaiiT) COOTBETCTBYIOT TUIIOBBIM JAEHCTBHUAM
M0 KOPPEKLHU TEKCTOB. DTH K€ (M psJl IAPYruX) AEHCTBUS CKPBITHI MOJ MYHKTaMHU



11

[JIABHOTO MEHI0O B BEpXHEW 4YacTM OKHAa. MHOrMM KOMaHJIaM pelakTopa
COOTBETCTBYIOT "ObICTpble" KomOuHanmu knaBum. Hampumep, Bripesarts,
KomupoBate um BceraButh — 310 mmmpoko wusBectHwie Ctrl+X, Ctrl+C, Ctrl+V,
COOTBETCTBYIOIIME OAHOBpEMEHHOMY HaxaTuio kiaBuiu Ctrl u OyKBEHHBIX KJIaBUII
X,Cum V.

OTKOMIUIUPYHTE TPOrPAMMY U MTPOAHATUZUPYHTE PE3YIbTATHI €€ BHIIIOTHEHUS.

% Bluek Terminal Window - Haauun_mu]aﬁl_a-b@ﬂ

Options

-~

JdT0 4 BEHIIOJIHIAT 3TV [polpamMmmy cernonada, Sabt Aug 29 13:44:32 EEST 2015

Puc. 2.5. OxHo TepmuHana. Pe3yapTat BEIIOTHEHUS IPOTPaMMBbI

Yacrp 3. BbinojiHeHHEe HHAUBUAYAJIbHOTO 3a]aHUS.

CrymeHT coctaBisieT mporpammy (ums mpoekta: «®Damuaus ['pymna Lablby)
COTJIACHO BapHaHTy 3ajaHus (Tabimima 2.1) u olleHuBaeT PE3yIbTaThl €€ BBITOTHEHUS
IIPH TTIOMOIIM MHCTPYMEHTaIbHOM crucTteMbl Bluel.

2.6. BapuaHThbl 3a1aHNH

B xauecTBe MHAMBUIYAILHOTO 3aJaHUs HA JIa0OpaTOPHYIO pabOTy MpeaiaraeTcs
pa3paboTarh MporpamMmy, BBINOJIHSIONIYIO 33JaHHYIO OMNEpPALMI0 HajJ ONEepaHJaaMH
nenoro tuma (int). B mporpamMme AOMKHBI OBITH OINpPEIETIEHbI COOTBETCTBYIOIIHE
MIEpEMEHHBIC JIJIsi XpaHEHUS ONePaHI0B U Pe3yibTaTa.

[Iporpamma A0 KHA OCYIIECTBIISIThH CIETYIOUIUN BBIBOJ:

[IporpamMmy BBITTOTHUI:

damMuiusi, UMsi, OTYECTBO CTYJICHTA,

[udp rpynsl,

[lara,

Bapuant HOMED.

HasBanue onepannal: 3Hauenue onepangal,

Ha3zBanue onepanga2: 3HaueHue onepasaaz,

HasBanue onepanuu: 3HaueHUE pe3yibTaTa.

ITposepuit:

damMusvsi, UMsi, OTYECTBO MPETOJaBATEINS.
[IpoBeprTe pabOTy MPOrpaMMbl HA HECKOJIBKUX TECTOBBIX MTPUMEpaX.
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BapuanTsl 3a1aHuii npeacrabieHsl B Tadnuie 2.1.

Tabnuna 2.1 — BapuanTel 3a1anuii

Homep Omnepanp 1 Omnepanp 2 Onepanus
BapHaHTa
1 Yucno cTyaeHToB Yucno rpynn Yucno cTyaeHTOB
B IpyIIIie B MIOTOKE B [TOTOKE
2 Yucno Hengenp aiis Yucno nuen B Henene | Uucno aHen mis
BBITIOJIHEHUS MTPOEKTA BBITIOJIHEHUS MTPOEKTA
3 Yucno nuen B Henene | Uncno BEIXOIHBIX Yucno pabounx aHen
THEN
4 Yucno mect Hucno 3a510B Yucno Mect B 3ai1e
B KHHOTEATpe
5 Yuciio KHUT Yucno kHUr Yucio KkHUr
B yueOHOM B YUTAJILHOM 3aJI€ B OMOIMOTEKE
abOHEMEHTe
6 Hucno teTpaneit Yuciio yueOHUKOB O61iee yucio
TOBApPOB B HAKJIATHON
7 Yucno nomoB Yucno xkBaptup B Yucno cemen,
oMe MOTYYHBIITNX
KBapTHUPBI.
8 Yucno Yucno oromketHsix | KoHkype — uenoBek
aOUTYypUEHTOB, MECT Ha MECTO
MOAABIINX 3asIBJICHUS
Ha CIENHNAIbHOCTh
9 Hucmno cTyaeHTOB Yucno Cpennee uucno
npenojaaBartenen CTYJIEHTOB Ha OJIHOTO
MpenoaaBaTesis
10 CroumocTs Ounera Yucno mect Bripyuka 3a peiic
B aBTOOYyCE
11 CebecTouMOCTh Hanenka Ilena ToBapa
TOBapa
12 JlnuHa Gacceiina [[npuna G6accelina [Tnomans Oaccerina
13 O0BeEM TOMEIIEHUS BricoTa noToika IImontans
MTOMEILICHHS
14 HucieHHOCTh HucneHHocTh Bcero cotpy1HUKOB
YIPaBISIOIIETO pabounx Ha (abpuke
nepcoHaia
15 donp 3apaboTHOM Uucno corpynaukoB | CpenHsis 3aprijiata
IJIATHI NPEANPUSITUS | TPEATPUITHS
16 Bec ToBapa Bec Tapsi OO6mmit Bec
17 JImTENbHOCTD JmaTenbHOCTh JITMTETBHOCTD
IIEPBOU cepun BTOPOU CEpUH ¢dbunpMa B yacax
¢dbuapMa B MUHYTaX ¢dbuapMa B MUHYTaxX
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Howmep Onepann 1 Onepanp 2 Oneparus

BapHaHTa

18 Yucno Henens Yacos nexuun Bcero yacoB neknum
B CEMECTpE 0 AUCIUILIINHE B CEMeCTpe

B HEJIEIIO

19 Uwucno cTyIeHTOB Ywuco CTy1IeHTOB Bcero ctynenToB
OYHOU (OPMBI 3a04HOM (POpMBI B YHUBEPCHUTETE.
oOy4eHus 00y4YeHUsI

20 Oxuan OtuucneHus 3apruiata Ha pyKH

21 Jnuna pynona tkanu | Pacxon Tkanu Ha Yucno KOCTIOMOB
B METpax KOCTIOM B METpax

22 JlnurenbHOCTB cepun | Yucio cepuii JInUTeNnbHOCTh
(duapMa B MUHYTax ¢unpMa B yacax

23 KonnuectBo Pa3zmep crunenauu B | Pazmep
CTYJIEHTOB, CAABIINX | pyOJIsIX CTHUIICHIUAJIBHOTO
ceccuro Ha4 u 5 dbonma B pyoIsax

24 IImomans cren [Lnomane pyimona Yuciio pysaoHOB
MTOMEIICHUS 000€eB

25 OO01mas mIomanb IInomans ocHoBanusa | Ilmomans
y4acTKa aoma npuycaaeoHoro

y4acTka

2.7. PekoMeHIaIIM 10 COCTABJIEHHUIO 0TYETA 10 JJa00paTOPHOii padoTe

[TomHuTE, 4TO ColepKaHHE OT4YETa — BaKHEWINEee MOACIOPhe TP 3alUTe
nabopaTOpHON pabOTHI.

OTuer HOKEH CONEp)KaTh BCE Pa3leibl, NEPEUYHCICHHBIE B IMYyHKTE | JTaHHBIX

METONYECKUX YKa3aHUM, U COOTBETCTBOBAThH TPEOOBAHUSIM, U3JIOKEHHBIM B ITyHKTE 2.8.

2.8. TpeOoBaHMs K JOKYMEHTY 0TYeTa

TexkcTroBag 4YacTh

oT4eTa MO JiabopaTOpHOU paboTe

BBITTOJIHACTCA

C

MCIIOJIb30BAaHUEM [€YATAIOIIMX YCTPOMCTB HA OJHOM CTOpOHE JHCTa Oesnol Oymaru
dbopmara A4 ¢ mapaMeTpamu:
1) mapameTpbl CTpaHHMIIBI:
I10JIsI, HE MEHEeE:

BepxHee — 20 mm;
HUKHEe — 15 mm;

aeBoe — 20 MM;
npaBoe — 15 mu;

2) mapametpsl mpudTa: rapautypa — TimesNewRoman, kernis (pasmep B
nyHKTax) — 14; HauepTaHue — OOBIYHBIN; IIBET — YCPHBIN;

3) mapameTtpsl ab3ara:
BBIPABHUBAHUE 110 IIMPHUHE;
YPOBEHb — OCHOBHOM TEKCT;
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otcTyn ciesa — 0;
orcTyn cupasa — 0;
unTepBai nepen — 0;
WHTEpBaJ nocie — 6;
nepBasi CTpoKa — OTCTYII, 3HaUeHue — 1 cM;
MEXKAYCTPOUHBIM UHTEPBAT — OJUHAPHBIN;
4) aBTOMaTHYECKas pPAcCTaHOBKAa IIEPEHOCOB B OCHOBHOM TEKCTE (HMCKIIOYas
TUTYJIBHBIN JIUCT U 3ar0JIOBKU IMMYHKTOB, OAMYHKTOB, PUCYHKOB U TAaOJIHII).

Pazzienbl ¢ onuHapHON HyMmepalMe BBIMOTHSAIOTCS MPOMUCHBIMU OykBamu. B
oTyere TpeOyeTCs BBIACIUTH ATH PA3ACibl MONIYKUPHBIM MIPUGTOM U MPUMEHUTH K
HUM BBIpaBHUBAaHUE TI0 LEHTPY. B TeXHUYECKUX OTYEeTaxX TaKhe IyHKTHI
pacroJiararoTcs ¢ HOBO# cTpaHuiibl. B oTdere no nabopatopHoit pabote 1omycKaeTcs
pacIoiOKEHUE IyHKTa Ha TOW ke crpaHuue. lIpy 3TomM g0 M mocie MyHKTa
MIPOIYCKAETCs OJIHA CTPOKA. TOYKA B KOHIIE Ha3BAHUS ITYHKTA HE CTABUTCH.

[IyHKTBI ¢ TBOMHOW M TPOMHON HyMepalueu BBIMOJHSIOT CTPOYHBIMU OyKBaMHU
(mepBasi — WPOMHCHAs), HAYMHAIOT C ab3ala, A0 W TOCJIE Ha3BaHUS ITYHKTa
MIPOMYCKAIOT OJHY CTPOKY, TOUKA B KOHIIC HAa3BaHUS HE CTAaBUTCS. MOKHO BBIJICIUTH
ATU MYHKTHI MOTY>KUPHBIM HIPUDTOM.

JlanHble BapuaHTa 3a7aHus B myHKTe «[locTaHOBKa 3a7aun» MPUBOJSATCS B BUJE
tabmuubl  MicrosoftWord. HaszBanuwe Ttabmuubl (Tabnuna nomep — Ha3zBanue)
MIPUBOMUTCS HaJl TAOJIMIIEH U BRIPABHUBAETCS 10 JIEBOMY Kpato Tabiuiibl. Hymepanius
Ta0IMI] OCYIIECTBISIETCS B paMKaxX IyHKTa C OJIMHAPHOM HyMmepalueil, Kak 3TO
CEJIaHO B JIAaHHBIX METOoAuYecKux ykazanusx (Tabmuia 2.1 — BapuanTsl 3a1aHuil).
JInbo MOXXHO HCIONB30BaTh CKBO3HYIO HyMepaluio TaOMuIl B paMKaxX BCEro
nokymeHTa. Todyka B KOHIIE Ha3BaHWs TaOmuubl He crtaBuTca. Ha TtaGmuiry
00s13aTeIbHO HYXKHO CJENaTh CCHUIKY B TEKCTe oTdera (Hampumep, «BapuaHTh
3amanuii mpuBeAeHsl B Tabnuie 2.1.»). Ilpu »ToM cooTBercTBYyIOmIas TabMIlA
JOJKHA OBITh MOMENIeHa Ha TOW K€ WIM Ha cleayromei crpanune. Eciu Bed
Tabnuila HE MOMEUIAETCS Ha TEKYIIeW CTpaHulle, TO 4YacTh TaOmuubl (AyOonupys
3arojIOBOK) MOXHO TIEPEHECTH Ha CIEIYIONIYyI0 CTpaHully. BMecto Ha3BaHus
TaONUIBI TIepes CIEAyIolel JacTbio Tabauubl npuBoautcsa (pasza «IIpomomxenue
Ta0auubl Homep» (Hanpumep, [Ipomomkenue tadnuubl 2.1). BeipaBHuBaetcs dpaza
I10 JIEBOMY Kparo TaOJIMIIEI.

CKpUHIIOT OKHAa TEPMHUHAJIA C PE3YJbTaTaMU BBINOJHEHHUS MPOTPAMMBI
HeoOxoauMo oGOpMHUTH B BHIE pUcYHKA. Ha3zBanue pucynka (PucyHox nomep —
HazBanwne) nmpuBoauTCs IIO4 PUCYHKOM (IIOAPHCYHOYHAS MOINUCH). Todka B KOHIIE
Ha3BaHMS HE cTaBUTCA. HyMepainusi puCyHKOB MPOM3BOJUTCS MOJOOHO HyMEpaluu
tabnu. [logpucyHoYHas MOAMKUCH BRIPABHUBAETCS TIO IICHTPY pucyHKa. Ha pucyHOK,
KaK ¥ Ha TabJuIly, 00s3aTeIbHO JIOJKHA OBITh CChUIKA B TEKCTE OTYETa (HAIpUMED,
«Pe3ynbpTaTel  BBIIIOJHEHHS MOPOrpaMMbl  H300paKeHbBI Ha pHUCYHKE 2.1.»).
CokpallieHusi CJIoBa «PUCYHOK» HU B TMOJPUCYHOUYHOW TOMAMHMCH, HU B CCBHUIKE Ha
PUCYHOK HE JIOMyCKaroTCsA. PHCYHOK OKEeH ObITh MPUBEICH HA TOM e CTpaHHUIIC,
r7Ie HAaXOJIUTCSI CChLJIKA HA HETO0, WJIM Ha CIISTYIOLIESH.

PucyHok, kak u TaOaMIly, MOKHO PACHOJIOXKHTh HAa HECKOJBKMX CTpPaHUIIAX.
Torma Ha mepBOM CTpaHWIlE B KadyeCTBE MOAPUCYHOUHOH MOAMUCH TPUBOIUTCS
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Ha3BaHue pucyHka (PucyHok nomep — Ha3BaHme), a Ha OCTaJbHBIX CTPAaHMIAX —
dpaza npomowkenus (IIpomomkeHne pucyHka Homep).

Ha TuTynpHOM JIMCTE YacTh TEKCTA, ONPESIAIONIYIO CTY/IEHTA, BBITTOJIHUBIIIETO
OTUeT, W TMPEINoaaBaTelis, MPOBEPUBIIETO OTYET, OPOPMUTH B BHJE OTIACIHLHOU
HaAmucH (C MoMOIIbI0 HHCTpyMeHTa « Haamuceopy).

Texkct mporpaMMbl B COOTBETCTBYIONIEM pasjaeiie  OThOpMAaTHPOBATH B
COOTBETCTBHH CO CIISAYIONTUMH MapamMeTpaMu:

1) mpudr: arial, 12 0T, moxyXUpHBI;

2) ab3air:

— BBIPaBHUBAHME I10 JICBOMY Kpalo;
— YPOBEHBb — OCHOBHOM TEKCT;
— orcryi ciaesa — 0;
— orcryi copasa — 0;
— wuHTepBan nepex — 0;
— wuHTepBai nocie — 0;
— 1epBag CTPOKa — HeT (0OTCTyHa WIN BBICTYIIA),
—  MEXIYCTPOYHBIM HHTEPBAJI — MHOXKHTEIb, 3HaueHue — 1,2;
3) xomMmeHTapuu (0053aTENBLHO TOJHKHBI IIPUCYTCTBOBATH B TEKCTE TPOTPAMMBI)
BBIJICJIUTh KYPCHBOM M CUHUM ILIBETOM.

2.9. KoHTpoJIbHbIE BONPOCHI

1) Onumwmre mporece Co3aanus MPOeKTa B HHCTPYMEHTAIbHOU cucTeme Bluel.

2) Kakue Qaiinpl BXOAST B IPOCKT U KAKOBO WX Ha3HAYCHUE?

3) OnumuTe MpoIecc OT CO3JaHMs 10 BBITOJIHEHHS MporpaMMbl. Kakas u3 tpex
MOZENIed  TpaHCISILMM  KOJa  MporpaMMbl  (KOMOWIATOP,  HMHTEPIPETATOp,
KOMITWJIATOP+UHTEPIPETATOP) UCTIONB3YETCs B Java?

4) B dYeM mnpeuMyIIeCTBO UCHOJIb3yeMOW B Java CHUCTEMbI TpPaHCIISAIUU-
BBITIOJTHEHUSI TIPOTPaMM?

5) Omnummure HAa3HAYCHHE TEKCTOBOTO pPEIaKTOpa. @ainpl C KaKuM
paclIMpeHrueM OH CO3/1aeT?

6) Onummre Ha3HaYeHUE KoMIWiIsATOpa. Daiiibl ¢ KakuM pacHIMpeHUEM OH
coznmaer?

7) Uto nenaet BUpTyaibHas Java-mamiHa?

8) Uro u3 cebst mpeacTaBiIseT MmporpamMma ¢ JIMHCHHON CTPYKTYpOW Ha SI3bIKE
Java? Jlns gero npeaHa3zHayeH MeTo 1 main?

9) Uto nemaer BcTpoeHHbI MeTo System.out.printin();

10) Kak moy4uTh 3Ha4eHHE TCKYILEH 1aThl?

11) JInst yero ucnoib3yroTcst uaeHTudukatopsl? HazoBure TpeOOBaHMS K HUM.

12) Kaxk omnpenenuts MepeMEHHYIO 1IeJI0T0 THITa B TIporpaMme?

13) JIs1s1 yero MCIoIb30BaH ONEpaTOp MPUCBAUBAHUS B IPOTPaAMME.

14) UYro rakoe mnepemeHHas? UYto Takoe BbelpaxkeHue? Kakue omepanuu
HEJIOYUCICHHONW apU()METHKHU BBITOIHSITUCH MPU BBIUMCICHUN BBIPAKEHUS?
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3. JIabopaTtopHas pa6ora Ne 2
OBPABOTKA JAHHBIX IPOCTBIX THUIIOB. PABOTA
C IMAHEJIBIO KOJA BLUEJ. DOPMATHUPOBAHHBIU BBIBO/I

3.1. Heab padoThl

O3HAaKOMHTHCS C TMPOCTHIMH THIIAMH JaHHBIX Java, HAy4UThCS OOBSBIATH
IIEpEMEHHBIC U JINTEPAJIbl ATHX TUIIOB U BBITIOJIHATH OINEpAIMK HaJ HUMH, HAy4YHUThCS
IPUMEHATh OIEPaTOpP MNPUCBAMBAHUS IS JAHHBIX MHPOCTBIX THIIOB, HAYYHTHCS
npuMeHsaTh Meton System.out.printf() — meton hopMaTHpOBaHHOIO BBIBOJA — IS

BbIBO/Ida HA 3KpaH 3H&‘I€HHI>1 paBJII/I‘{HI)IX THUIIOB, Haytll/ITBCSI HpI/IMGHHTB OKHO KOIa B
BlueJ.

3.2. [TocraHoBKa 3a1a4n

1) Bectn 3amaHHBIC OIlepaTopbl B OKHO Koja Blue] m mpoaHaau3upoBath
MOJTYYCHHBIC PE3YJIBTATHI.

2) PaszpaboTaTh iporpamMmy, B KOTOPOH HCIoJib3yeTcss Metoa System.out.printf()
JUTSI BBIBOJIA B OKHO TepMHHAJIA JAaHHBIX, MPETyCMOTPEHHBIX BAPUAHTOM 3aJaHUS.

3.3. BHeayauTOpHAsi MOJAr0TOBKA

JInst moaroTtoBkM K JjaboparopHOil paboTe cieayeT H3Yy4YMTh  KpaTKue
TCOPETUYECKUE CBEICHUS, NMPUBEACHHBIC B MyHKTE 3.4 METOAWYECKUX YyKa3aHHU.
Pexomenayercs Taxke o3HakomMuThes ¢ [1] (¢.48-50, 52-64), [2,3].

3.4. KpaTkue TeopeTHuecKkne CBeIeHUsI

3.4.1. [IpocThie THNIBI JAHHBIX

ITpocTeie, WM MPUMHUTHBHBIE, THUIBI JaHHBIX - 3TO BCTPOCHHBIE B sA3BIK Java
THIIBI, aHAJIOTUYHBIE THIIAM JaHHBIX OOJBIIMHCTBA SA3BIKOB IIPOrPAMMHUPOBAHMS. JTH
TUIIBI MOTYT IMPHMEHATHCS CAMOCTOSATEILHO MM HCIIONB3YIOTCS KaK COCTABHBIE
qacTH 00Jiee CIOXKHBIX TUIIOB JaHHBIX, KOTOPBIE CO3/Ial0T MPOIPAMMUCTEHI.

Java 103BOJISET UCIIONIB30BaTh 8 MPOCTHIX THUIIOB JaHHBIX:

byte, short, int, long —enouncneuusie,

float, double —BemecTBeHHbIE OOBIYHOI U ABOITHON TOYHOCTH,

boolean — 6yneBckue (Jiorndyeckue, MPEACTABISIOMINE HCTUHY WIIH JIOXKD),

char — cumBosbHBIC, IpeAcTaBIsOmKe cuMBOJIBI Unicode.

I[I/IaHaBOHBI 3HAUYCHUM AJI IMIPOCTBIX TUIIOB JAHHBIX IIPHUBCACHBI HA PUCYHKE 3.1.
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Tun Copepxur | 3navenwe no | lLnpuxa | Min u Max 3naveHun
YMONYaHuIo (6uT)
boolean | true false false 1 He npumeHumo
byte Llenoe 0 8 -128..127
short Lenoe 0 16 -32768..32 767
int Lenoe 0 32 -2 147 483 648 .. 2 147 483 647
long Lienoe 0 64 Or -9 223 372 036 854 775 808
no 9223372036 854 775 807
float IEEE754 0.0 32 Or +/-3.40282347E+38
NNas.THK. Ao +/-1.40239846E-45
double IEEE754 0.0 64 Or +/-1.79769313486231570E+308
NNaB.TuK. Ao +/-4.94065645841246544E-324

Puc. 3.1. /Ilnana3zoHsl 3HAYCHU TSI TPUMUTHBHBIX TUIIOB JTAHHBIX
3.4.2. ba3oBble NOHATHS POrPAMMHIPOBAHUSA

BcnoMHUM ~ HEKOTOpBIE MOHSTUS MPOTPAMMHUPOBAHUSA, YIOMSHYTHIE B
npeasIaymen JsaboparopHoil padore.

IlepemeHHbIE 1 HMEHOBAHHbIE KOHCTAHTHI.

IlepemeHHble — 23JIeMEHTbI, 3Ha4YeHHE KOTOPbLIX TMPU BbINOJIHEHUH
NMPOrpaMMbl MOKHO U3MEHHUTH, HO THUIl U3MEHUTH HeJIb31l.

[lepemeHHBIE UMEIOT UMEHA W 3Ha4YeHHs. VIMs mepeMeHHOW — 3TO Ha3BaHUE
o0ylacT TaMsITH, B KOTOPOM XpaHUTCA 3HAUYCHHE MepeMeHHOH. UToObl BBeCTH
MepEeMEHHYI0 B yrnoTpebiieHne, ee Heo0X0IMMO OOBSIBUTH OJJHUM U3 JIBYX CIIOCOOOB:

1) Tim ums;

2) Tin UMs = HadaJIbHO€3HAaUeHHE; (TOUKa C 3aMsITON — 3TO 4acTh OObsIBICHUS! )

OOBsiBIICHUE IEPEMEHHON — 3TO MPUKA3 BBIICIUTD JIJIs1 HEE MaMSITh.

NMeHna mnepemMeHHBIX NUIIYT B cTwie —camelStyle, HaumHas ¢ MaseHbKOM
OYKBBI, a KaXJ10€ CIEAYIOIIee CJI0OBO B UMEHH — C OOJIBIIION OYKBHI.

NMeHOBaHHBbIE KOHCTAHTBI — JTO IlepeMeHHble, 3HAaYeHHE KOTOPbIX
ompeneisieTcsi «IpH  POXKIAEHUW», MOCJH€e 4Yero H3MEHATh HX 3HAYEHUs
3anpenieHo.

dopma 3aganus KOHCTaHTHI ¢ UMeHeM: final Tunm UMSI = 3HaueHme;

CnoBo final yka3piBaeT, 4yTo 3HAYCHHE HENB3s W3MEHUTH. [IpUHIATO HMeHa
koHcTaHT 3anuckiBaTh BOJIBIIIMMU BYKBAMMN.

OnepaTop npucBauBaHUA

Oneparop mnpucBaMBaHWsl 3aMeHsieT CTapoe 3HA4YeHHE HEKOTOPOH
nepemMenHoii HOBbIM. Ilocsie 3ameHbl crapoe 3HadeHue TepsieTcs, T.e.

HCIIOJB30BaTh €ro HEJIb34.
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®opma oreparopa: epeMeHHasi = BbIPaKECHHUE;

[lepemenHasi sIBIsi€TCSI NMPUEMHUKOM JIaHHBIX, a BBIPAXKEHUE — HCTOUYHHKOM.
Bripaxxenue onpeznenser HOBOE 3HaUYCHHUE NIEPEMEHHON. PaBeHCTBO JIEBOM U MpaBoOu
yacTell HACTyMaeT TOJBKO IMOCJE BBIMOJHEHHUS ONepaTopa MPUCBANBAHUS U UMEET
CMBICJI PAaBEHCTBAa 3HAYECHUN HCTOYHUKA M NpUEMHHUKA. [lOpSOOK BBINOJIHEHHUS
oreparopa: cHavasa, 0e3 ydera JIeBOH 4acTH, BBIYUCISICTCS BRIPAKCHHE C TEKYITUMU
3HAYEHUSIMU TIEPEMEHHBIX. 3aT€M IOJIYYEHHOE 3HAYEHUE BBIPAKCHUSI CTAHOBUTCS
3HAYEHUEM IIEPEMEHHOW-TIpUeMHUKAa. EcCiau B BBIPOKEHUM HCMOJB3YETCS Ta Ke
NIEPEMEHHAs!, CKaXXEM, X, YTO U CJIEBA, IPU BBIUHUCICHUHN BBIPAXKECHUS IPUMEHSICTCS
MMeEIoleecs 3HAYEHUE X, KOTOPOE 3aMEHSETCS HOBBIM 3HAYEHHUEM — 3HAUYCHUEM
BBIPDAXKEHUSI — TIOCJIE€ BBIUMCICHHS BblpakeHus. Hampumep, nycts x=5.0. Ilpu
BBITIOJTHEHUH omieparopa X=X+1.2; Oepercs 3Ha4UeHHE MEPEMEHHOW X, paBHOE 5, K
HEMY 100aBisieTcst Yuciio 1.2, ¥ pe3ynbTaT CTAHOBUTCS 3HAYCHUEM TIEPEMEHHOM X.

A3pik Java TpeOyeT, yTOoOBI pa3Mep NpHEMHHUKA ObLJI HE MEHbILE, YEM pa3Mep
pesynbrata. Korma 3to TpeboBaHMe Hapyllaercs, BO3HUKAeT omuOka «Bo3MoxkHa
notepsi TouHocTu — possible loss of precisiony». [Ipumep, pu KOTOPOM BO3HUKAET
takas ommoOka: float x; x = 1.0; (pa3mep cieBa — 32 6uta, pazMep cripaBa — 64 OuTa,

T.K. 1.0 cunTaeTcss koHcTaHTol (Jiutepan) tuma double).

3.4.3. Ucnoab3oBanue okHa koaa BlueJ

Cuctema Blue] umeer cnernuaibHO€ OKHO — TMaHeNb (OKHO) Koda (MM OKHO
komann) (pucynku 3.2, 3.3). OKHO KoAa TMO3BOJIIET TMPOBEPUTH (PPArMEHTHI
MPOTPaMMBbI JI0 UX BKJIFOYCHHS B MPOEKT. [[eficTBHUSI B OKHE KOJA BBITIOJTHSIIOTCS TI0
cTpokam mociie Haxkatus Enter. OObsBIEHHBIE TEPEMEHHBIC 3alIOMUHAIOTCS, T.C.
MMOBTOPHO OOBSIBUTH MEPEMEHHYIO HEeNb3s. ECm OKHO Ko/la He BUIHO TOCIIE 3ammycKa
Bluel, oTkpolite mpoekT, co3maHHbIN paHee, n HaxxMute Buapl — [Toka3ate maHenb
kona. [Ipn HEOOXOIMMOCTH BBOAMMBIA B OKHO KOJa TEKCT MOYXXHO PacCIOJIOKHTH B
HECKOJBKHX CTPOKAaX, IIPH 3TOM MPOMEXYTOUYHBIE CTPOKU 3aKAHUMBAIOTCS HAKATHEM
Shift-Enter. IIpoBepeHHBIC oOmepaTopbl MOXHO BCTaBHTh B TEKCT MPOTPAMMEI,

nob3ysichk konupoanueM (Ctrl-C) u BcraBkoit (Ctrl-V).
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Morest P Pegaknaposats B WctpyaeHTel T Bage Y Cropaexka H
HoBLIW KNace... | _IT Testia | - -
- i _ [lanems xozma ¢ HaOpaHHEIMH
S | KOHCTAHTAMH-THTEPATAMH
KosmnunupoBaTe | J
e .
3% =]
39 (int)
=246
=246 {Inf)
567l
267 (long)
Puc. 3.2. Okno xoxa. [Ipumepsr Habopa KOHCTAHT
==
4345 i =
17 (int}
&6+21.3
273 (double)

Puc. 3.3. Okno xona. [Ipumeps! Habopa BbIpakeHUH
3.4.4. Metoa ¢popmaTupoBanHoro BeiBoaa System.out.printf()

B npenpiayieii pabote ucnoab3oBaics metoa System.out.println(), KoTopsiit
BBIBOJIWJI B OKHO TEPMHUHAJIA CUMBOJIbHYIO CTPOKY (00OBEKT THma String).

B atoit paboTte pexoMeHayeTcsi MPUMEHUTh MeTO A (POPMAaTHPOBAHHOTO BHIBOJA
System.out.printf(), koTopbelii Ooyiee ym00eH, HampuUMep, IS MNPEICTABICHUS
PE3yNbTaTOB B BUJE aKKypaTHOM TaOiuIlsl. BEI30B MeTO1a MeeT popMmy:

System.out.printf (format, list);

Crpoka ¢opmaror format coxmepkutr ¢opMaTHbIe KOABI, [0 OJHOMY Ha
KKIBIA DJIEMEHT CIMCKAa BBIBOJUMBIX mepeMeHHbIX list. dopmaTHBIH KOI MMeEeT
MPEJICTABIICHHYIO HIKE CTPYKTYPY (B CKOOKM [ M ]| 3aKJIFOYEHBI HEOOs3aTeIbHBIC
AJIEMEHTHI, T.€. B MpPOrpaMMe TaKOW AJIEMEHT WIM MPUCYTCTBYET 0€3 CKOOOK, WA
OTCYTCTBYET)

%][nomep aprymenta$][daaru][mecro][.Apods]|THI

®naru - + 0, ( onpenensoT AONOJHUTEIBHBIE XapaKTEPUCTHKU BBIBOJAUMBIX
JAHHBIX: MUHYC — BBIDABHHUBAHHE BJIEBO, + — 00s3aTEIbHBIN BHIBOJ 3HAKa YHCIIA,



20

npoben — nmpobesl BMECTO IUII0ca IS MOJIOKUTENbHBIX YMCEN, HOJIb — 3aIllOJIHEHHE
CTapIIMX MMYyCTBIX MO3HINI YMCIIa HYJISIMH, 3aIsITas — JIOKAJTU30BaHHBIN pa3/IeTUTENb
B YHCJIaX, CKOOKa — OTPHUIATEIHHBIC YUCIIA 3aKITIOYAIOTCS B CKOOKH.
[lapameTrp THO  oOmpeAenser BapUaHT MPeoOpa3OBaHMS  BHYTPEHHETO

MIPEICTABJICHUSI TAHHBIX BO BHEIIHIOW (OPMY:

— S — String (cTpoKa CHMBOJIOB);

— € — char (cumBon);

— d — nmecaTUYHOE LETIOE;

— 0 — BOCBMEPHUYHOE 1IEJI0E;

— X — IIEeCTHAJLATEPUYHOE LIETIOE;

— f — nelictBuTenbHOE B pukcupoBaHHOM Gopmate (B hopme 999.9999);

— @ — jeicTBUTENIbHOE B MaTeMaTudeckoM popmare (B popme 0.999E99);,

— D — nmara B hopme «MecAI-IeHb-TOI;

— tF — naTta B popmare «roa-mecsii-aeHny;

— 1T — Bpems B popMarte «4achbl:MUHYTHI:CEKYH/IbD».

[TapameTpsl MECTO U JpOOb ONMPEAENSIOT COOTBETCTBEHHO KOJIMYECTBO MO3UIUI
JUISL BBIBOAMMBIX JTaHHBIX (IIMPUHY TOJIA) M KOJUYECTBO LU(pP B APOOHOW 4YacTh
(mpumensitorest ¢ mapamerpamu tumna d u ). Hampumep, %08.3f nmpumensiercst s
BBIBOJIa JICUCTBUTEIBHBIX AaHHBIX. [lox naHHBIE OTBOAUTCS 8 MO3ULUM (C yuyeToM
3HaKa W pazaenstonieil Touku). M3 Hux moj ApoOHYI0 4acTh OTBOJIUTCS 3 MO3UIUU.
[Ipu HeoOXoAMMOCTH B IEIYI YacTh JOOABISIOTCS BEIyIIUE HYJIH, YTOOBI
MOJIHOCTBIO UCTIOIB30BATh § TO3UIUH.
DeMeHThl MEXIY (GOPMATHBIMK KOJAaMHU BBIBOISTCS KaK JUTEPAJIbl, B YaCTHOCTH, \t —
TaOynsanus, \N — mepexoa Ha HOBYHO cTpoky (%oNn Takke O3Ha4YaeT Mepexoja Ha

JIPYTYIO CTPOKY).

[Ipumepsr:
printf("Hello %s!", "World"); // "Hello World!"
printf("%7d", 1); // " 1" — MuHuMym 7 no3uyui

printf("%07d", 1); // "0000001" — HavYasbHbIe NO3UyUU
//3anonHeHbI HynsIMU
printf("%.10f", Math.Pl); // "3,1415926536" — ¢ mo4YHOCMbIO
// do 10 3Hakoe nocre 3anssmou
printf("%tF", new Date()); // "2011-01-27"
printf("%tT", new Date()); // "22:42:37"

dparMeHT IPOTPAMMBEI:

int a = 256;

double b = 312.678951236;

String str = "c¢popmMmaTupoBaHHbIN BbIBOA'";

System.out.printf("JemMoHcTpupyem %s: a=%+08d(10)=%x(16), b=%010.4f\n",
str,a,a,b);



21

JlanHbIi (hparMeHT MoBJieUeT 3a COOOM CIEAYIOIINI BBIBOJ] B OKHO TEPMUHAJIA:
OemoHcTpupyem chopmaTupoBaHHbIN BbiBoA: a=+00000256(10)=100(16), b=00312,6790

DneMeHThl MEeXAy (opMaTHBIMH Kojaamu (BBIZCICHBI KPAaCHbIM B BBI30BE METOA
printf()) BeIBOAATCS KaK CTPOKOBBIC JIUTEPaIIbl (KOHCTAHTHI).

3.5. Ilopsinok BbINOJIHEHHSI PadOThI

3.5.1. PaGora B oxkHe koxa BlueJ

1) BBGI[I/ITG OeJIbIC KOHCTAHTBI B OKHE€ KOJ4d, HaXHMas II0CJIC K&)K,Z[Oﬁ KOHCTAHTHBI
Enter: 35 -246 5671L.

2) Brenure BoipaxkeHnus 4*3+5 4+3*5 25-3/5-6+20/3 5%6 («mATh 10
MOJIYJIIO IIIECTh» — OCTATOK OT JieieHus S Ha 6) 7%6 7%5. Ilocie BBO/a KaXI0TO
BBIpakeHus Haxxumaite Enter. O6paTuTe BHUMaHUE HAa TUIT U pPe3yJIbTar.

3) HaGepure Boipaxenus 1==1 1<5 2<=5 2>6 3/2>1 2!=9. Ilocie BBOMA
KaXIO0ro BbIpaXeHUs HaxkumanTe Enter. B 3THUX BBIpOKEHUSX HCIHOJIB3YIOTCS
orepanuu cpaBHeHus. Pe3ynbrar onepanuu (M BBIPAKEHUS) UMEET JIOTUYECKUM THII
(boolean). Ecnu BeIpakeHHEe BEpHO, TO €ro 3HaueHHe paBHO true, muaue — false.
[IpoBepsiiTe pe3ynbpTaT KaXKIbli pa3 nocie Haxartus Enter.

4) Beenute B aHeNM KOa JCHCTBUTEIbHBIC JTUTEPAIbl, KaXKIbIH B OTACILHONU CTPOKE
3.1415 2.71823F 0.314E+1. [Ilpoananu3upyite pe3yabTaTbl (4TO
MIPOUCXOIUT MOCIIC HAXKATHS KiaBuIM Enter).

5). HaGepure B maHenu kojaa Belpakenus 25-3.5-6+21.3 5/6.0 5.0/6
3.7£/5.3£f. He 3a0biBaiite HaxkumaTth Enter! OOpaTute BHHMaHHME Ha 3HAYCHUE
pe3ynbTaTa U Ha €ro THIIL.

6). HaGepute B manenu kona Beipaxenns 1==1.0 1.0<1.5 2.3<=2.3f 1.5==1.5f

7) HabGepure B manenu koja: double x; float a=3.5; float d=2.5;
(TTocne Toukm ¢ 3amsaTor Haxumaiite Enter). Ilpoananusupyite cooOIICHUS
CUCTEMBL.

8) HabGepute B maHenu koma: x=3.5; (tun X yxe 3agan) float a=3.5f;
double d=2.5f; (Ilocne Touku c 3amarod Haxumainte Enter). IIpoBepbTe
3HAYCHUS MEPEMEHHBIX, BBe/IsI UMs U Enter.

9) HabGepute d=d+3.75; x=a+7.5f; IlpoBepbTe 3HAUEHUS MEPEMEHHBIX.
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10) Beemute final float K=5.4f; Ilposepbre 3Hauenue K. HaOepure
oneparop K=5.45; . OOpatute BHUMaHue Ha cooOuieHue. HabGepute final
double PI=3.1415926; ., BbIUMCIUTE MJIMHY OKPYXHOCTH C paauycoM 10:
2*PI*10.

3.5.2. Pa3paboTka NMPOrpamMMblI c HCII0JIb30BaAHUEM MeToaa
¢opmaTupoBanHoro BeiBoga System.out.printf()

Pa3pabotaiiTe mporpaMMmy COIJIaCHO BapuaHTy 3amanus (Tabmmma 3.1),
MIPOBEINTE €€ OTJIAJIKY U UCTIBITAHNE Ha HECKOJIBKUX TECTOBBIX MTPUMEpPaXx.

3.6. BapuaHTbl 3a1aHN i

B kadecTBe MHAMBUIYATBLHOTO 33/IaHUS HAa TAaOOPATOPHYIO paboOTy MpeiaraeTcs
pa3pa60TaTL IIporpaMmy, KOTopas BBIIIOJHACT CIICAYIOIIUC I[GﬁCTBI/IHZ
1) ompenenseT ¥ MHULMAIU3UPYET (3a1aeT TUI M 3HAUYCHHUE) MepeMeHHbIe Str, a, b, C,
d;
2) OCYIIECTBIISICT CIICTYIONIUI BHIBOI:

MpuBeT, 3HaYeHue_str: a=3HayveHue_a, b=3HauyeHue_b, c=3Ha4yeHue_c, d=3HayeHune_d!

3Ha4YCHUST TIEPEMEHHBIX JOJDKHBI BBIBOAMTHCA B (hopMaTe, MpPeayCMOTPEHHOM
BapMaHTOM 3aJaHus. BbIBOJ 3HAYCHHMH BCEX MEPEMEHHBIX B 3aJlaHHBIX (opmarax
JIOJDKEH OCYILECTBIIATHCSA OMHUM BbI3oBoM Metoaa Printf(). [Tocie BeiBoa CTpOKH,
JIOJDKEH OBITh OCYIIECTBIICH IEPEXO0J] Ha CICIYIONIYIO CTPOKY.

[Tociae BBIABICHHS CHHTAKCHYECKMX OMIMOOK TMporpaMMa JOJDKHA OBITh
OTKOMITMJINPOBAHA W 3alyllleHa HE MEHee TpeX pa3 (C pa3IuYHbIMUA 3HAYCHUSMHU
NepEeMEHHBIX). B KayecTBE TECTOBBIX 3HAYCHUN MEPEMEHHBIX CTYICHT OJDKEH
no700paTh TakWe 3HAYCHHSI, KOTOPHIC MPOBEPSIOT BCE BO3MOXKHOCTH MPOTPAMMBI.
Hamnpumep, npoBepKy 0053aTeILHOTO BBIBOJA 3HAKA YHCIIa HYXKHO OCYIIECTBHUTH Ha
MOJIOKUTEIILHBIX M OTPUIATEIbHBIX 3HAYCHUAX. JKeaaTelbHO TakKe MPOBEPUTD, KAk
OymeT BecTu ceOs Balla MporpamMma, €CIIU 3aJaHHOE 3HAYCHHE MEePEMEHHON He
nomeniaercs B Gopmar, 3alanHblii B Metoe printf().

BapuaHTbl HHAWBUIYATbHBIX 3aJaHUI TPEACTaBICHBI B TadmuIe 3.1.

Hcnonp30BaHbl CIEAYIOUINE YCIOBHbIE 0003HAUCHUS:
C10 — necatuyHasg cucTeMa CUHUCIIEHUS

C16 — miectTHaaaTEpUYHAsl CUCTEMA CUUCIICHUS;

C8 — BocbMepHUUYHasi CUCTEMA CUUCIICHUS;

I — mmpuHa (MUHUMATBHOE KOJMYECTBO LIUPD);

T — TouHOCTb (UKCIIO HUPP MOCTE 3anATON);

HH — manunyue Beaymux HyJieu;

OH — orcyTcTBHE BenyluX HYJIEH;

B3 — 00s3aTenpHbINA BHIBOJI 3HAKA.
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Ho- | Crpoka str (String) | Llenoe Lemoe Iemoe | HetictBu- | JlelicTBu-
Mep a (int) b (short) | ¢ (byte) | TempHOEC TEIbHOE
bapu d (double) | f (float)
aHTa
1 @amunus_I'pynma: | C10, I8, | C8 Cl6 110, Ts, |LI8, T3,
HH, B3 HH, OH
2 @amunus_I'pynma: | C16 C10, C8 s, T3, | 7, 12,
1115, OH OH, B3 HH
3 ®damunus_['pynma: | C8 C16 C10, g, T4, |16, T3,
[lI6, OH | HH OH, B3
4 @amunusa ['pynna: | C16 C8 C10, 17, T3, 1119, T4,
I8, HH | OH, B3 HH
5 @amumusa_['pymma: | C10, IS, | C8 Clo 1118, T2, 11110, T4,
OH, B3 HH OH
6 @amumusa_['pymma: | C10, IS, | C8 Clo 1118, T2, 1116, T3,
OH OH, B3 HH
7 @amunusa ['pynna: | C8 Cl10, Cle6 1110, T4, |18, T2,
1119, HH OH HH, B3
8 @amunua ['pynna: | C16 C10, C8 1112, 76, | 116, T3,
1117, OH, HH OH
B3
9 @amvunusa_['pynma: | C16 C8 Cl1o0, 11, 75, |19, T4,
1118, HH, | OH, B3 HH
10 | ®amwmmusa ['pynma: | C10, 17, | C8 Cl16 11114, T5, |18, T3,
OH, B3 HH, OH
11 | ®amunusa ['pynma: | C10, I8, | C8 Clé6 [r1o, Ts, | I8, T3,
HH, B3 HH, OH
12 | ®ammmms 'pynma: | C16 Cl10, C8 s, T3, |17, T2,
1115, OH OH, B3 HH
13 | ®amwmmusa_I'pynma: | C8 C16 C10, g, T4, |16, T3,
[lI6, OH | HH OH, B3
14 | ®amuus 'pynna: | C16 C8 C10, 17, T3, 1119, T4,
I8, HH | OH, B3 HH
15 | ®ammmus I'pynma: | C10, III5, | C8 Cle6 I8, T2, 1110, T4,
OH, B3 HH OH
16 | ®amummusa ['pynma: | C10, IS, | C8 Cl6 18, T2, 1116, T3,
OH OH, B3 HH
17 | ®amunus I'pynna: | C8 Cl10, Cl6 II10, T4, |18, T2,
1119, HH OH HH, B3
18 | ®amunusa ['pynna: | C16 C10, C8 112, Té, | 116, T3,
1117, OH, HH OH

B3
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ITponomxkenue Tabaunb 3.1

Ho- Crpoka str Llenoe Llenoe Llenoe | JleiictBu- | JleicTBu-
Mep a (int) b (short) | ¢ (byte) | TempHOEC TEIbHOE
bapu d (double) | f (float)
aHTa
19 | ®amunua I'pynma: | C16 C8 C10, 11, T5, | L9, T4,
I8, HH, | OH, B3 HH
20 | ®amumus_['pynma: | C10, 17, | C8 Cl6 14, T5, |18, T3,
OH, B3 HH, OH
21 | ®amwmus 'pynma: | C10, I8, | C8 Cl6 110, T5, |18, T3,
HH, B3 HH, OH
22 | ®amwmus 'pynma: | C16 Cl10, C8 s, T3, |17, T2,
1115, OH OH, B3 HH
23 | ®amunus_['pynma: | C8 C16 C10, g, T4, |16, T3,
IlI6, OH | HH OH, B3
24 | ®amumms_[pymma: | C16 C8 Cl10, 17, T3, 1119, T4,
1118, HH | OH, B3 HH
25 | ®amwmusa 'pynma: | C10, IS5, | C8 Cle6 18, T2, 11110, T4,
OH, B3 HH OH

3.7. PekoMeHIaIlMH 110 COCTABJIEHUIO 0TYETA 1O JadopaTopHoii padoTe

OT4er NOJIKEH COOTBETCTBOBATH TPEOOBAHMSIM, U3JIOKEHHBIM B MyHKTE 2.8, U

COACPIKAThb pas3aciibl, ICPCUNCIICHHBIC B ITYHKTC 1 JaHHBIX MECTOANYCCKHUX yKaSaHI/Iﬁ.

3.8. KoHTpo/IbHBbIE BONPOCHI

1) Kakue nmpocThie TUITBI JaHHBIX CYIIECTBYIOT B Java?
2) Ot 4yero 3aBUCHUT JMAMA30H 3HAYCHU I YUCITOBBIX TUIIOB?
3) Kaxoit u3 TunoB o0ecrnieunBaet 60Jbiyro TouHOCTh double nnm float?
4) Uto Takoe nutepan?

5) Kak 3anmaercs nepemeHHas?
6) Kak 3agaercs nMeHOBaHHAsI KOHCTAHTA?

7) Kak 3anate nutepan tuna float?
8) Kak 3agath nurepan tumna long?

9) OnuiuTe, Kak paboTaeT onepaTop NpUcBauBaHUs?
10) Korna Bo3nukaet ommubdka «Ilotepst touHOCTI» ?
11) Kakue BO3MOXKHOCTH TIpeAoCcTaBisieT OKHO kojia Bluel?

12) Yemy paBHO 3HaueHue BbipaxkeHus 2<5? Kakoro oHo tumna?
13) Yemy paBHo 3Hauenue BoipaxkeHus: 10<=5? Kakoro oHo tuna?
14) Kakue BO3MOXHOCTH MPEIOCTABIISAET ONepaTop GopMaTUPOBAHHOTO BHIBOAA
System.out.printf (format, list).
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4, JlabopaTtopHasi padora Ne 3
OBPABOTKA HEJOYUCJIEHHBIX TJAHHBIX

4.1. Heap padoTsbl

HOJ'Iy‘II/ITI) HaBBIKU OOBSIBIICHHS B nporpamMme ICPCMCHHBIX H JIMTCPAJIOB,
IMPUMCHCHHA apI/I(bMCTI/IIICCKI/IX onepaunﬁ L JaHHBIX ICJIBIX THIIOB, IIPUMCHCHUA
orcparopa IMIMpUCBAUBAHUA, 3aKPCIIUTL 3HAHUA II0 TCMC ((Hpe,HCTaBJIGHI/IG OCJIBIX
YHUCCJI B KOMIIBROTCPC.

4.2. IlocTaHoOBKA 3a/1a4H

1) O3HakOMUTBHCS C NPUHIUIAMH XpaHEHH U OOpabOTKU IIEIOUUCICHHBIX
JlaHHBIX B Java.

2) Pa3zpaboraTh W OTIAAWTHh MPOrpamMMmy, JACMOHCTPHPYIOIIYIO BBIITOJIHEHUE
omnepaiui HaJ JaHHBIMU LIEJIOTO THUIIA.

4.3. BHeayauTopHAas MOATr0TOBKA

Jlns moAroTtoBku K J1abopaTopHO paboTe clieqyeT H3YyYuTh  KpaTKue
TEOPETUYECKUE CBEICHUS, MPUBEACHHBIE B NMYHKTE 4.4 METOOUYECKHX YKa3aHUM.
Pexomenayercs Taxoke o3HakomMuThes ¢ [1] (¢.48-50, 52-64), [2,3].

4.4. KpaTkue TeopeTrudecKue CBeeHUs

XapaKTepI/ICTI/IKI/I HCJIOYHCICHHBIX TUIIOB JaHHBIX IIPUBCICHBLI B Ta6J'II/IHC 4.1.

Tabnuua 4.1 — LlenoyncneHHble TUIBI TaHHBIX U UX XapaKTEPUCTUKH

Tun 3HaueHue 3Ha4veHue no Paamep Min n Max 3Ha4eHuA Knacc-
YMOTYaHUH (6uUThI) obono4ka
byte Llenoe 0 8 oT -128 go 127 Byte
short Llenoe 0 16 oT -32768 go 32767 | Short
int Llenoe 0 32 oT -2147483648 po | Integer
2147483647
fong Ll,enoe 0 64 -9223372036854775808 Long
9223372036854775807

JImst  Kaxaoro IeJIOYMCIEHHOTO THUMA CYIECTBYeT OWOIMOTEUHBIN Kiacc-
obomouka [1, 2], comepkaiuii mMoje€3HbIE METOABI IS PA0OTHI C IEIOYMCICHHBIMU
naHHbIMHA. Ha3zBaHUS ATHX KIIaCCOB MPUBEACHBI B YETBEPTOM CTOJIOIE TaOauIIb! 4.1.
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BHyTpeHnHee ¥ BHellIHee MPeACTABJIEHUE HeJOYUCTEeHHBIX TaHHBIX.

BHyTpeHnHe npencTtaBieHue — 3T0 TO, KOTOPOE «BUAUTY MPOLECCOP, BHEIIHEE —
TO, KOTOPO€ BUIUT W MPUMEHSET MPHU 3alUCU JUTEPaioB (B JaHHOM cllydae, IEeIbIX
qyucen) OporpaMMHCT. BHyTpeHHee NpeicTaBiICHUE LEJIOYUCICHHBIX MaHHBIX —
JTBOMYHOE, KOJIMYECTBO OWTOB TpuBeAeHO B crondie «Pasmep» tabmuier 4.1. [lox
3HAK YHWCJIa BBIACIICH JIEBBIM OWMT. 3HaueHne () PTOro OMTa MMEIOT ITOJOKUTEIBLHEIE
yucna, 3HaueHue 1 — orpunarensHbie. dopMmMar JBOMYHOIO IIEJIOT0 4YHUCIA
npeactaBieH Ha pucyHke 4.1. Jlns tuma byte n=8, mis tuma short n=16, ais tuma int
n=32, nis tumna long n=64.

3Hak 3HavyeHue
AL

|~ ~
N ~

YT
n

ABOWYHbIX pa3pAanoB

Puc. 4.1. ®opmar 11e0ro 1BOMYHOTO YKCIIA

OTpunarenbHble 4HUCIa MPEACTABISAIOTCS Java B JOMOJHUTENBHBIX KOAaX
CEAYIOIIMM 00pa3oMm:

3Hak=1;

3nauenue* = 2" — |3naucHue),

20e 3HaueHue* - 3Hayenue yucia 6 OONOJIHUMENIbHOM KOOe,

3HaYeHUE — 0ObIUHOE npedcmasienue 08OULHO20 YUCTA.

[TpunHsiTO, YTO AL JHOOOTO TOJIOKHUTEIBHOTO YHCA JOMOJHUTEIBHBIN KOJ
COBMAJACT C MPSMBIM KOJOM (OOBIYHBIM TIPE/ICTABIEHUEM YHCJIAa B JBOUYHOMU
MO3UIIMOHHOMN CHUCTEME CUMCIICHUS).

Bce omepanuu ¢ 1eMbIMA  UMCTIAMU  BBITIOJIHSIIOTCS B JBOMYHOW CHCTEME
cunciienus. Vcrnonp3oBaHue JOMOTHUTENHHOTO KOJIA JUIsl PEJCTaBICHUS JBOMYHBIX
YUCeNT TO3BOJISIET TMPOIIECCOPY KOPPEKTHO BBIMOJHATH OIEpPAlldd  CIOKEHUS U
BBIYMTAHUS Ha TBOMYHOM CyMMaTOpeE.

Jlutepanbl (1enple YWciaa, MPUCYTCTBYIONIUE B TPOTrpamMMe) aBTOMATHYCCKU
MEPEBOJIATCS U3 BHENIHETO NpeAcCTaBieHUs (IMOCIeI0BAaTeIbHOCTh CHUMBOJIOB) BO
BHyTpeHHee (IOCIIeI0BaTeIbHOCTh OUTOB JBOMYHOIO 11€JI0T0 urcia). Meton println()
ABTOMATHYECKU MpeoOpa3yeT yucia U3 BHYTPEHHETO BO BHEIIHEE MPEICTaBJICHUE.
Bce apyrue npeobpa3oBaHusi BBITOJHSIOTCS 10T KOHTPOJIEM MTPOTrPaMMHUCTA.

3anuch HeJI0YNCIEHHBIX JIUTEPAIOB B Java-nporpammax.

BocbMmepuunbie 3HaUeHHS 0003HAYAIOTCS B JaVa BEAyIIUM HYJIEM.

JlecsaTHYHBIC 3HAYEHUSI HE MOTYT UMETh BEIYIIETO HYJIS.

3nadenue 09, BCTpeueHHOE B MpOrpamMMe, BBI30BET OMMOKY KOMITHIIATOPA, T.K.
udpa 9 — BHE BocbMepuuHOTO Auana3zoHa ot 0 1o 7.
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[llecTHamaTepuuHyt0 KOHCTAHTY 0003HAUYaIOT C BeAyIIMMHU HyJsiMu: 0X uiu
0X.

[lenplie IuTepaibl cO37ar0T 3HaYeHHe ThNa int (32-paspsaHoe 1enoe 9ncio).

Korma nuTepanpHOe 3HaueHWE Ha3HayaeTcss Dyte- wimm  short-mepemenHoi,
omubOKa HE TEHEPUPYETCS, €CIM ATO 3HAYCHUE HAXOIUTCS B Mpelesiax auana3zoHa
LIEJIEBOTO THUIA.

[enbIii mUTEpall MOKET BCeT/Ia Ha3HadaThCs NepeMeHHou tuma long. Opnako,
9TOOBI 3a7aTh JUHHBIA JIUTEpa, HYKHO SBHO COOOIIUTH KOMIMISITOPY, YTO
3HaYeHHe umeeT Tun long. DTto ocymiectBisercs noOamieHueM cuMBoa Lo (B
BEPXHEM WJIM HUKHEM PETUCTPE).

Hanpumep, OX7FFFFFFFFFFFFFFFL  wmun 9223372036854775807L — cambrit
OOJIBIIION 1eJTOUUCIICHHBIN JIUTEpall.

Onepanuu 1J19 HEJIOYHUCTCHHBIX THIIOB JAHHBIX.

Apudmernueckue oneparmun — (+ - * / %) — (cookeHHe, BBIYUTAHHE
YMHOEHHUE, JEJICHUE HAIIEN0, BBIYMCIECHUE OCTaTKa OT JeJieHHs). Pe3ynpTar 3THx
omnepanni — [eJI0YUCICHHBIN.

Omnepanuu cpaBHEHUs (WM OTHOIICHHS) — (< > <= >= == =) — (McHbIIE,
0oJIbIlIe, MEHBIIIC WJIM paBHO (He OO0JIbIe), OOJIBIINE WM PAaBHO (HE MEHBIIIE), paBHO,
He paBHO). Pesynbrar cpaBHeHms — OyneBckoe 3HaueHue true (ucrtmna) mnm false
(J10kb), HanIpuMep, 2<3 uMeeT 3HaueHue true, a 2>3 — 3HauyeHue false.

[lopaspsinHble JIOrMYECKUE oOrepauuu OyAyT pacCMOTPEHbl B CIEAYIOIIEH
nabopatopHoi pabdore.

ApudmMernueckre OMNepaluu C IEJOYUCICHHBIMUA JIAaHHBIMU BBITOJHSIOTCS
TOYHO, 0e3 okpyrieHus. lIpu BBHINOJHEHUH ILETOYNCICHHOIO JAEJCHUs, IpOoOHast
4acTh pe3ysibTaTta orOpaceiBaeTcs. B

Buny orpannuennoro nuamnasona (tabsmia 4.1), cioxkeHue U BRIYUTAHUE MOTYT
JIaTh «IEPENOIHEHUE» — PE3yibTaT, BBIXOASAMIMI 3a TpaHUIBl JWANa30Ha.
[lepenonHeHrEe BBIMISAUT KaK OTPUILIATEIBHBIN PE3yNbTaT MPU TOJOKUTEIBHBIX
CllaraeMbIX WJIM KaK MOJIOKUTENbHBIA Pe3yJIbTaT MPU OTPULATENIbHBIX CJIaraeMbIX.
Hanpumep, eciiu k MakcumanbHOMY mnosoxutenabHomy int, paBHoMy Ox7FFF FFFF,
npuOaBuTh 1, MOTyYUTCSs HamMeHblIee nenoe oTpunarensbHoe yuciao 0x8000 0000.
Ecnu 5T0 4mcimo ClIOXKHTR ¢ MakCHMaJbHBIM mojiokutenbHbIM (0x8000 0000 +
Ox7FFF FFFF), nonyuutcs uncino OxFFFF FFFF (nBonuHoe npeacraBneHue yncia -1
B JIOTMIOJHUTENBHOM KOJIE), KOTOPOE Ha €AUHUILy MEHbILE HYJs (JErKo MPOBEPUTH,
mpuOaBuB K HEMY 1).

[Ipu coeauHeHun psga omepanuii B OJHOM BBIPAKEHUU CIEAYET YUYUTHIBATH
MpUOpUTETHl omepanmii. Tak, apudmeTHdeckue omneparuu HUMEIOT OOJBIIHIA
MIPUOPUTET, YE€M OIEpalUd CIIBUTOB M IMOpa3psIHbIC ONEpaluu, a Omepanuu Haj
OJIHUM ONEPAHJIOM HMEIOT OOJBIIUN TPUOPUTET, YEM OIepalud Haa JIBYMS
omnepaHaaMHu.

[Ipy BBIUKMCICHUM 3HAYCHUS BBIPAKEHHS Java aBTOMATHUYECKU PACIIUPSET
(moBbImIaer) THO Kaxaoro byte- wmm short-omepanma m pesynbrara g0 int (T.K.
PE3YNbTAT CIOKEHUS JBYX KOPOTKUX OMEPAH]IOB C OJAMHAKOBBIMHU 3HaKaMU MOKET He
MMOMECTHUTHCS B KOPOTKUH hopmar).
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OTO MOXKET BBI3bIBATH IJIOXO PACIIO3HABAEMbIE OIIMOKH BO BPEMSI KOMITUIISILIMH.
Hanpumep, kazanaock Obl, 6J1aronosydHbIi Ko

byte b=50;
b=b*2;

BbI30BEeT OMHMOKY KoMmwisinuud «Bo3mokHa motepss Tounoctu — PossSible loss of
precisiony, T.K. 3HaYeHHE BBIpaKeHUs D*2 mmeer Tum int, a ieneBas mepeMeHHast b
umeet tun byte. Takas ke omrOka BOSHUKHET M MPU KOMITHJISIMKA CTPOKK Koza int i
= 2L ; (mepeMeHHOM THMa int MpHCBauBaeTCs 3HAUeHUE TUIa long).

BooOrie, korma pasMep NepeMEHHOW clieBa MEHBIIE, YeM pa3Mep pe3ylbTaTa
CIpaBa, BO3HHKaeT ommbOka «Bo3moxkHa moTteps Tounoctu — pPossible loss of
precisiony.

J111st ipeo10NIeH s STON TPYTHOCTH €CTh JIBa MyTH:

1) yucna nnuHOM 1 OalT XpaHUTH, HATIPUMED, B IIEPEMECHHBIX THIIA int;

2) WCIOJIB30BaTh SIBHOE NpeoOpa3oBaHWE THUNA 3HAYCHUS B MPaBOM YacTu

oreparopa MpUCBaNBaHUS:

byte b=50;
b=(byte)(b*2); .

CrnemyeT OTMETHTH, UTO THM int — HanOosee yHUBepcalieH u d(M(PEKTHBEH U JOHKEH
OBITH MCIIOIB30BaH ISl pACYCTOB, MHICKCAIIMY YJIEMEHTOB MacCHBA MJIN BBITIOTHCHHUS
LIEJIOYMCIICHHBIX OIEepAIUN.

MoeT moka3aTbesi, 4TO UCMoyb3oBanue Short wim byte SKOHOMHUT mamsiTh, HO HET
HUKaKOW TapaHTHH, 4TO Java He OyaeT BHYTPEHHE TaK WJIM WHAYe PACHINPATH 3TH
TUTBI 110 int, [ToMHHTE, 9TO THIT ONIpEIeIsIeT MMOBEACHHE, a He pa3Mep. EqMHCTBEHHOE
UCKJTIOYCHHE — MACCHBBI, IJIe TUI byte rapaHTUPYET HCIIOJIb30BAHUE TOJBKO OJTHOTO
OaiiTa Ha 3JIeMeHT MaccuBa, TUN Short Oynet 3abupath 2 Oaiita, a int 4 Garita [1].

4.5. IlopsiioK BBINOJIHEHUSI PA0OTHI

1) Pa3paboTaiiTe mporpaMMy COTJIACHO BapHaHTy 3aaaHus (Tadymua 4.2),

2) OGocHyiiTe BBIOOpP THMA INt 1715 HIETOYMCICHHBIX IEPEMEHHBIX.

3) IlpoBenute OTIAAKy MPOrpaMMbl U HCTBITAHUE HA HECKOJBKUX TECTOBBIX
npuMepax.

4) CpaBHUTE BBIBEJICHHBIC B OKHO TepMHHaIA 3HA4YeHHS & U —a. OOBICHUTE
pasnuyus ¢ Y4eTOM TMPaBWI  TMOJYYEHUS JOTOJHUTEIBHOTO Koja  JJIA
MOJIOKHUTENBHBIX U OTPUIIATEIBHBIX uncesl. OnummuTe B BbIBOJE K padbore. Onummmre
TaKKe pa3Iuyusl NMPU MPUMEHEHUH B BBIPAKEHUS MPEOUKCHOM W MOCTHUKCHOM
(GhopMBI oTIepanuii HHKPEMEHTHUPOBAHUS B JIEKPEMEHTUPOBAHUS.
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4.6. BapnaHTbl 3a1aHM i

B xauecTBe MHAMBHUIYaTLHOTO 3aJjaHUS HA JIa0OpaTOPHYIO pabOTy MpeasiaraeTcs
pa3paboTath MpPOTpaMMy, JEMOHCTPUPYIOIIYIO BBIMOJHEHUE apU(PMETHUECKUX
onepaunid HaJl [EeIbIMUA YUCIAMH.

B nporpamme 3amate uenouncneHseie (int) mepemenHbie a, b, C. 3HadYcHHE
MEPEMEHHON C JIOJDKHO BBIYUCIATHCA MO ¢dopmyse, IpuBeAeHHOW B Tabmuie 4.2.
BriBecTr Ha 5KpaH B JBOWYHOM, IECTHAAUATEPUYHON, BOCBMEPUYHON U IECITUIHOU
CUCTEMax CUMCJICHUS 3HAYEHUs IMEpPEMEHHbIX a, b U ¢, a TaKkKe pe3ybTaThl
BBINOJIHEHHS OIepaluii. -a, a+h, a-b, a*b, a/b, a%b, a++, b--. Hampumep,

a+h=100000000(2)=100(16)= 400(8)=256 (10); .

[TomoOHBII BEIBOM pe3yJibTaTa JUIsl KaXKI0H ONepalii OCYIIECTBUTH OJTHUM BBI30BOM
metoza printf() (s kax ot onepamnuu CBOM eTMHCTBEHHBINA BBI30B). [y momydeHusI
NPECTABIICHHUS JBOUYHOTO YHCIa B BHAE CTPOKH (String) wmcmonb3yiite (yHKITHEO
toBinaryString(x), omnpeicieHHYyI0 B OMOJIMOTEYHOM Kjacce Integer, rae X —
apryMeHT Tuma int. 3HaueHue, Bo3BpallaeMoe JaHHOU (DyHKIUMEH, B COOTBETCTBUU C
€ro THIIOM, JOJDKHO TOJCTaBiIAThCS B Qopmar %32s. IlpencraBmisercs
1eIecoo0pa3HbIM, YTOOBI KaXK0€ BRIPAXKCHHUE B MPOTPAMME BBIUMCIISUIOCH OJIMH a3,
€ro pe3yJIbTaT MPUCBAUBAJICS TIEPEMEHHOM C, a 3aTEM BBIBOJUJICS B OKHO TepMHUHAIA
B PA3IMYHBIX CHCTEMaX CUHCIICHUS.

[Ipumep pparmMeHTa mporpamMmsi:

;: a%hb;
System.out.printf ("¢ = a %% b = %32s(2) = %x(16) = %0(8) = %d (10);\n",
Integer.toBinaryString(c), ¢, ¢, ¢);

[Tpumeuanune 1. — B ¢hopmaTHO¥# cTpoke (mepBoiii apryment merona printf()) cumson
% nyOmupyercs, 4ToObl OH BOCHPHUHUMAJICS KaK OOBIUHBIM CUMBOJ, a HE Kak
CITyK€OHBI CUMBOJI hopmara.

[Ipumeuanne 2. — @yHkiusa Integer.toBinaryString(x) omyckaeT Beayuiue HyiIud B
BO3BpAIIAEMOM  CTPOKE ISl  SKBUBAJICHTOB  BHYTPEHHErO  MPEACTaBJICHUA
MOJIOKUTEIIbHBIX YKcen (y MPEe/ICTaBICHUN OTPUIIATENIBHBIX YHMCEN BEAYIIUX HYJIEH
HET, OOBSCHUTE, TTIOUEMY).

[Ipumeuanue 3. — Ecnu B mporpamme Bbl UCHOJIB3YyETE OINEpaTop BUOA € = a++;
(mocrukcHas Qopma), TO cHayasia TEPEMEHHON ¢ TPUCBAMBACTCS 3HAYCHUE
MIEPEMEHHON @, W TOJBKO IMOTOM 3HAYEHHE MEPEMEHHOW a yBeJIW4YuBaeTcs Ha 1.
[ToaTOoMy, uTOOBI BRIBECTH yBEIMYeHHOE Ha 1 (Kak Toro TpedyeT 3ajaHue) 3HAaUCHHE
MEPEMEHHON @, HYXHO HCHOJb30BaTh MpedUKCHYrO GopMy  OmNepaluu
MHKPEMECHTHUPOBAHUSA B OIIEpaTOpe C = ++a;
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B BbIBOZIE 110 paboOTE pe3ysbTaThl BBHIIOJHEHUS MPOTPaMMbl HY’)KHO CPAaBHUTH C
pe3ylbTaTaMi PYyYHBIX pacueToB. Takke CpaBHUTE BBIBEICHHBIE B OKHO TepMHHAalA
3HaueHUsT @ ©u —a. OObSICHUTE pPa3NUYUs C YYETOM TMPaBWJI MOJYyYEHHUS
JIOTIOJIHUTEIBHOTO KOJIa ISl TIOJIOKUTEIbHBIX M OTPUIATENIBHBIX YHCEN. YKaXKUTE
pa3iauuvs B TPUMEHEHWU B BBIPAKCHHUSIX NpePUKCHOW M MOCTHUKCHON (POpMBI
oTepalii ”HKPEMEHTUPOBAHUS U IEKPEMEHTUPOBAHUSI.

BapuanTs! 3aganuii npencraBieHsl B Tabmute 4.2.

Ta6nuna 4.2 — BapuanTsl 3a1aHui

Howmep a b C
BapUaHTa
1 356 725 (b-a)%a+56
2 125 49 (a+b)/b-a+100%b
3 1024 541 a%b*2-b/4
4 986 25 a/(b+20)-253%b
5 1255 345 (a+b)/(b+20)%20
6 236 16 a/b%5+12*b
7 512 48 a/b+(a%b)*2
8 2056 185 (a+2*b)/(a-5*b)%9
9 145 312 a/16+b%16-10*a
10 1345 1200 (a-b)/5+(b-500)%5*3
11 712 256 (b-a+a/4+b*4)%10
12 123 56 a*b-(a+h/2)%7
13 875 298 (a%b-a/b)*20
14 1421 1200 (a-b/2+h%10)*3
15 127 512 a/b*(a-b)%15+25
16 2024 341 -(a/b+a%hb)*5
17 456 1348 (b/a+b%a*3)/10
18 25 354 (a*a-b)%25/2
19 849 315 ((a-b)%b-a/b)*3
20 5 7 (a*a+b*b*b)/10%5
21 15 12 ((a*a-b*b)+1024)%12/3
22 1500 2800 ((b-a)/10)*((b-a)/10)%20
23 456 1234 (2*a+h/45)*3%14
24 1155 956 ((b-2)*2560%Db)/12
25 1024 2048 -2*(a%100+b%200)/5
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4.7. PekoMeHIalIMU MO0 COCTABJIEHUIO 0TYETA MO JIA00paTOpPHOIi padoTe

OTueT NOKEH COOTBETCTBOBATH TPEOOBAHUAM, M3JIOKEHHBIM B IyHKTE 2.8, U
COZIEPKATh PA3AEIbl, IEPEYNCICHHBIE B IIYHKTE | TaHHBIX METOAUYECKUX YKA3aHUM.

4.8. KoHTpoJIbHBbIE BONPOCHI

1) YUto Takoe nutepain?

2) Kak B mporpaMmme 3a7aTh IETOYHUCICHHBIE JTUTEPABI B Pa3IMUHBIX CHCTEMaX
CUUCJICHUS?

3) Kak mony4nTh mpeacTaBiICHHE IBOMYHOTO IIEJIOTO0 YHCIIa B BHUAC CTPOKH
cuMBOJIOB (String)?

4) Kakue apupMeTHIecKue OINepanuyd U OTepariiil CPaBHEHUS JIOMYyCTUMBI JIJIs
[ETOYMCIICHHBIX THITOB?

5) Kak BBITIOJIHSACTCS OTIepariys [eJIOUNCICHHOTO JACICHUS ?
6) Kak BeimomnHsieTcs onepanus, 0003Hagaemast CHMBOJIOM %7

7) Yro Takoe mepemeHHas? Kak OOBSABISCTCS MEPEMEHHAS LEIOYUCICHHOTO
Trmna?

8) Kak 3ayaTh ”IMEHOBaHHYIO KOHCTAHTY IICJIOYMCIICHHOTO THTIA?

9) Kakme ommOku MOTYT BO3HHMKATh TIPU KOMIIWIAIMH OlepaTropa
IIPUCBAaNBAHMS, HMCHOJIB3YIOIIETO INEPEMEHHBIE M BBIPAKEHUS PA3NMUYHBIX LEIBIX
tunos? [IpuBenure npuMepsl.

10) Kakoii tun Oymer y pe3yiabTaTa BBIPRKEHHS, B KOTOPOM BBITIOJHSIOTCS
OIIepalliy HaJ| IePEeMEHHBIMU THITA short u byte?

11) Kakoif TN NpenrnovYTUTENbHO BBHIOMPATH JIi OJUHOYHBIX (HE MacCHUBOB)
LEJIOYMCIIEHHBIX IEPEMEHHBIX U TTOYEMY?

12) BayTtpeHHee npecTaBIeHUE YHCE:

0 0100111,

11111101,

11111111,

0 0000000 0100111,

11111111 1111101,

11111111 1111111,

0 0000000 00000000 00000001 000011100,

11111111 111711111 11111111 101011010.

3anummMTe 3T YUCia B JAECATUYHOM, BOCBMEPHUYHOW M IIECTHAALATEPUYHOU
cucremax cunciienus. Kakoro onu tuna?

13) HaszoBuTe MakcuMaibHOE 3HaueHHE (B MICCTHAALATCPUYHOM CHCTEME
CUMCJIEHHUS ), KOTOPOE MOKHO 3aIllicaTh B IEPEMEHHYIO TuIa byte, short, int u long.

14) Yemy paBHbl 3HaueHus Beipaxenuin 10<=3, 10!=3, 5>3+1? Kakoro onu
thna?

15) dparment koxa: int a=5; int b=3; f=a<b+1; . Kakoro tuna nepemennas f u
YeMy paBHO €€ 3HayeHue?
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5. JlabopaTopHnasi padora Ne 4
OBPABOTKA YUCJIOBBIX JAHHBIX BEHIECTBEHHBIX TUITIOB

5.1. e padoTbI

3aKpCHI/ITI> HaBBIKU OOBSBJICHUS MNCPCMCHHBIX U KOHCTAHT, OCBOHUTL OIICpAIINH
1 JaHHBIX BCHICCTBCHHBLIX THUIIOB, 3dKPCIIMTH HABBIKU IIPUMCHCHHA OIICpATOpa
IMPpUCBAUBAHHUA, HCCIICA0BATDH q)OpMaTI)I BHYTPCHHCTO IIPCACTABJICHUA BCIICCTBCHHBIX
YHUCCII.

5.2. I[TlocTanoBKa 3a1a4u

1) W3yunTe TpPUHOMIBI XpaHEHUS © OOpPaOOTKH YHCIOBBIX JJTaHHBIX
BEILIECTBEHHBIX THUIOB (TUIIOB C IUIaBalomie Ttoukod) B Java. I[lposectn
uccienoBanus B okHe koaa Bluel, onucannbie B . 5.5.1 MeToAMUECKUX yKa3aHUMN.

2) M3y4nTh npuMep BBIMOIHEHUS WHIUBHIYAIBHOTO 33JaHUS, IPUBCIACHHBIN B
n. 5.7 wMeroauyeckux ykazaHuid. PaszpaboTaTh W OTIAAUTH TpPOrpammy,
JEMOHCTPUPYIOLIYIO BBIIIOJHEHUE ONEpaliid HAJl JAHHBIMU BEIIECTBEHHOIO THUIIA.

3) UccnenoBarh BHYTpEHHEE IMPEACTABICHUE JAaHHBIX BELECTBEHHBIX THUIIOB B
dopmare IEEE-754 nns 3HaueHuWid, SIBISIIONIUXCS PE3yJIbTaTaMH  BBITOJIHEHUS
IIPOrpaMMBlI.

5.3. BHeaynuTopHasi HoAroTOBKA

Jlns moAarotoBku K jabopaTopHOM paboTe clieayeT HW3Yy4YuTh  KpaTKue
TEOPETUYECKUE CBEICHUS, MPUBEICHHBIE B IMYHKTE 5.4 METOOUYECKHX YKa3aHUM.
PexomMenayercs Takxke o3HakoMuThes ¢ [1] (¢.56-58) u [4].

5.4. KpaTkue TeopeTu4eckne cBeeHUs

5.4.1. BemrecTBeHHbIE YHCJIA U COOTBETCTBYIOIME UM MAIIUHHBbIE (popMATHI

B mannoii pabote uccnenyrorcs tumsl float u double (BerecTBeHHbBIC TaHHBIC
OJIMHAPHOM U JBOWHOW TOYHOCTH), KOTOpPbIE TMPUMEHSIOTCS HJisi BBITIOJHEHUS
WH)KCHEPHBIX W HAyYHBIX PacyeToB. XapPaKTEPUCTUKU ATUX THUIIOB MPUBEICHBI B

tabaune 5.1.

Tabnuua 5.1 — [enoyncneHHble TUIBI TAHHBIX U UX XapaKTEPUCTUKH

Tun 3HaueHue Mo ymonuanuto | Pazmep Min n Max 3HauyeHusa Knacc-
(buTbI) obonouyka
or +/-3.40282347E+38
float IEEE754 | 0.0 32 R0 411 40239846545 Float
nnaB.TYK.
double IEEE754 | 0.0 64 Ot +/-1.79769313486231570E+308 | Double

[0 +/-4.94065645841246544E-324
nnaB.TuK.
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JInsi KakJI0oTo M3 BEIIECTBEHHBIX THUIIOB CYIIECTBYET OMOIMOTEYHBIM Kiacc-
obosouka [1, 2, 5], comepkamuii mose3HbIe METOIBI JUISI PabOTHI C JIAHHBIMH C
MyIaBaromeld TouykoW. HasBaHWsT 3THX KJIaCCOB MPHUBENCHBI B IIECTOM CTOJOIE
Tabnuie! 4.1.

Ecnu naHHBIe 1O CMBICITY 3aJa4d MOTYT UMETh JAPOOHYIO YacTh, MPUMEHSIOT
BCIIIECTBEHHbIC (CMHOHMM — JCHCTBUTENIbHBIC) JaHHBIC. Java peanusyer
crangaptHeiil (IEEE-754) nabop Tunos c¢ mnaBaromnieid TOYKOM U COOTBETCTBYIOIINE
orepanmu ¢ HuMU. CyliecTByeT JBa BUjaa THUIOB ¢ TuiaBatomieid Toukou float (4
Oaiita) u double (8 0aliToB), KOTOpBIE MPEACTABIAIOT YKCIIA C OJUHAPHON M TBOHHOM
TOYHOCTBIO COOTBETCTBEHHO

Bridop mexnay float u double nmemaroT, Mcxoas U3 HEOOXOAMMOW TOYHOCTH
IPE/ICTaBIICHUS TaHHBIX.

IIpeacraBienune JaHHBIX € IIABAKOUIEeH TOYKON B Java.

VY BelecTBEHHOro urciaa X MOXKHO BBIJICIUTh TPU YacTU: 3HAK S, MmaHTucca M u
nopsnok P. 3nak S uncna X — 370 3HaK ero MaHTtucchl. Mantucca M mpencraBisier
co00ll 3Havanlyro yacTh (LUPpbI) yncia, HOpsAI0K P yKka3pIBaeT Ha CKOJIBKO pa3psiioB
BJIEBO (OTpUUATENBHBIM MOPSAOK) WM BOPABO (MOJIOKHUTEIBHBIA MOPSIIOK) HYKHO
MEpPeHecTH 3amaTyi0 B MaHThcce M. 3HadeHHe BEmIECTBEHHOTO 4ucia X MOXKHO
OTPENENIUTh 0 PopmMyJie

X:M*qp’

rae g — OCHOBaAHME CUCTEMBbI CUMCIICHUA, B KOTOpOﬁ MpCaACTaBJICHO YUCIIO0 X.

BGHIGCTBCHHOC YHUCJIO CUUTACTCA HOPMAJIIM30BAHHBIM, CCJIM CI'O MaHTHCCA

1
= <|M|<1
q ]
Hanpumep, y AecATHYHOTO Yncia Xy =327,253 = 0,327253x10°
HOpMaJIM30BaHHAsl MAHTUCCA M =0,327253.

COOTBETCTBEHHO Mopsiiok P =3,
Eme npumepsr:

X, =0,000327253 = 0,327253x10™%;

M =0,327253; P=-3.

X, =0,000327253 = 0,327253x10°;

M =0,327253; P=-3.

X, =101100,1011 = 0,1011001011 x 2°;

M =01011001011 ; P =6y,

X, =0,0000101100 1011 = 0,1011001011 x 2*;
M =01011001011 ; P =-4,,
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Kak wmbl 3Haem, uucna mnpencrabisitorcss B OBM B nBouuHOM cucteme
cuncienus. Ha pucynke 5.1 n3o0pakeH craHaapTHBIN (hopMaT MpeCTaBICHUS YHCEIT
¢ raBaromei Toukoit IEEE-754 [4], koTopslii nemoib3yercs B Java.

w (6buros)
- >
1 | b (6uToB) n (6uTtos)
i P
s | E M
6um 3Haka
(sign bit)
CMeujeHHasi IKCnoHeHma MaHmucca
(offset exponent) (mantissa)

Puc. 5.1. ®opmar IEEE-754

S — 0ouT 3HaKa yucna: ecan S=0, 4UCII0 MOJI0KUTEIBHOE,
eciau S=1, Ynuco OTPUIIATENIBHOE;
E — cmenienHbIi nopsiiok (3KCIOHEHTA) IBOUYHOTO YHCIIA;

2611 — 3a/IaHHOE CMEIIEHUE PKCIIOHEHTHI (TIO3BOJISIET 3a]1aBaTh
TOJIBKO TIOJIOKUTEILHYIO SKCITIOHEHTY, T.€. HE BBIJEISThH JOTIOJTHUTEIIBHBIN OUT IS
ce 3HaKa);

P =E (2 *"-1) — necmemennoe (HacTosiee) 3Ha9EHUE MOPSIKA;

M — ocTaToK MaHTUCCHI JTBOMYHOTO HOPMAJIM30BAHHOTO YMCIA C TJIaBarOUIeH
TOYKOM.

JIBom4HOE YuCIo ¢ miaBaronieit Toukon coznarenu popmara |IEEE-754 cuurator
HOpMaJM30BaHHBIM, eciu 1<=Mantucca<2. Takas mMaHTHCCa BCerja HaYMHAeTcs ¢ 1.
Her cMmbicia XpaHuTh 3Ty €IUWHMIYY B OTBEICHHBIX N Outax. [loaTomy B N Ourtax
XpaHAT TOJBKO JPOOHYIO YaCTh — OCTAaTOK OT MaHTUCCHI M (PKOHOMSIT OAUH OUT
TOYHOCTH).

dopMyna BBIYMCICHHUS ACCATUYHBIX YMCENI C IUIABAIOIIEH TOYKOW, W3 YHCEN,
npeacTaBieHHbIX B cTanaapte [IEEE-754:

F=(-1)°22"""( 1+ M/2")

[[BeToMm cremaH akieHT Ha TpubaBieHHE |, ¢ KOTOPON HAYMHAETCS MaHTHCCA
aro0oro HopManu3oBaHHOro uncia (mo Bepcuu |IEEE-754) |, u xotopyro, mosaromy,
HET CMBICJIa XPaHUTh, PACXO/ysI HA HEE OMH JINIITHUN OUT.

Jlenenne ocratka ot ManTucchl M Ha 2" 0603HauaeT OTPHIATENLHBIE CTENEHH
JIBOWKH, COOTBETCTBYIOILIIME BecaM paspsiaoB M, Hampumep, 2'=1/2

WNurepnperanmu Gopmara |IEEE-754 nns tuna ¢ ogunapraoi Tounocteio (float)
Y TUTA C IBOWHOMN TouHOCTHIO (double) nmpuBenensr Ha pucynke 5.2.
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3aMeTuM, YTO TOYHOCTH MPEACTABICHUS YUCEI OMPEISISIETCS YHCIOM Pa3psiioB
MaHTHCCHI. UHCIIO pa3psIoB MOpsIKa ONpeesieT Auarma3on drcen (Tadnuma 5.1).

®opmar ymcna oguHapHOW TOYHOCTH (single-precision) 32 6uTta

31 22 0

30
1 | 8 23

F=(-1D)°2%"1+M/2%)

®opmar uncna asomHon TouHocTu (double-precision) 64 6uta

63 62 51 0
) | 11 52 |

F = (-1)* 2% 1+ M/2%)

Puc. 5.2. Unarepnperamun popmara IEEE-754 nns tunos
C OJIMHAPHOM U JBOMHON TOYHOCTHIO

[Ipumep mpeacraBieHus BellecTBEHHOro yucia B ¢opmare float mpuBeneH Ha
pucynke 5.3.

64+32+16+8+4+2=126 22249214920

A N
v N ™
S E M2
ofofafa]afa]afa]ofa]a]2]o]o]-- 0O
o A _/
YT hd
8 6buTtoB 23 buta
——
32 6buta

F:(_1)02(126-127)(1+(222+221+220)/223):
:2'1(1+1/2+1/4+l/8):l,875/220,9375:
=9,375*10™
BellecTBeHHOE YMCIO MOXHO 3anucaTb
cnegywlum obpasom: +9,375E-1

Puc. 5.3. [Ipumep npencTaBiieHUs BEIECTBEHHOTO
yucia B popmare float

Onepanun HAX BelIeCTBEHHBIMHU TAHHBIMHU.

C BeleCTBEHHBIMU JAaHHBIMH MOJKHO BBITIOJHATH OOBIYHBIC apU(METHUCCKHE
onepanuu (+ - * /), pe3yabTaT KOTOPBIX — TOXE BelIeCTBeHHOE unciio. CpaBHEHHE
JNEUCTBUTENBHBIX JaHHBIX BBIMOIHAETCS ONEpalusIMu <, >, <=, >= == |= (MeHbIIIE,
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OoJpITIe, MEHBINIE WM PaBHO (HE OOJIbINE), OOJBINE WM PaBHO (HE MEHBIIE), paBHO,
He paBHO). CienyeT MpOSBIATh BHUMATEIHHOCTh MPU CPAaBHEHUU JEHCTBUTEIIBHBIX
JaHHBIX W JCHCTBUTENBHBIX  JUTEPATIOB  (OMHCAHBI  HUXKE), IOCKOJBKY
JICHUCTBUTENBHBIC JAHHBIE TPECTABIIIOTCS C TOTPEITHOCTHIO.

KaxxgoMy mpocToMy THITYy B s3bIKE Java COOTBETCTBYET OOBEKTHBIM THI — TaK
Ha3bIBaEMBIN Ki1acc-000s0uka (wrapper class). Kimaccor-o6omoukn (st float u double
satro Float u Double) conmepxar mone3Hble U WHTEPECHBIE METOMBI IS MPOBEPOK
CBOWMCTB JJAHHBIX WJIW JJIS1 UX MTPeoOpa3oBaHus B Apyrue Tunbl. Hanpumep, Meton

static long doubleToLongBits (double value),
ornpeneneHHbld B kKiacce Double, Bo3Bpaiaet mnpejcraBicHue 3aJaHHOTO 3HAYCHHUS
value tuna double B cootBeTcTBHHE ¢ opmaTom IEEE-754,

static int floatToIntBits(float value), ONpENCICHHBIA B
kiacce Float Bo3BpamaeT mpejpcraBieHue 3aganHoro 3HadeHus value tuma float B
cootBeTcTBUM ¢ popmarom [EEE-754.

[TonpoOHast mHPOpPMAIHSI O Kiaccax-000JI09KaxX MMEETCs] B JJOKYMEHTAIlUU T10
Java.

KoHcTaHTBI — TUTEpAaJIbl 1efiCTBUTEIBLHBIX THIIOB.

Kak MBI yke 3HaeMm, JHTepajabl — 3TO JaHHBIC, 3HAYECHHUE KOTOPBIX IICITMKOM
OTpeeNsieTCss CaMOM 3aluChi0 3TUX JaHHBIX, T.€. SBIAETCA YacTbIO TEKCTa
MIPOTPaMMBI.

Jlutepanbl ¢ TUTaBaroOlIed TOYKOHW MOTYT OBITh BBIP@XKEHBI B CTaHIAPTHOU (C
(DUKCUPOBAHHBIM YHCJIOM 3HAKOB TIOCIE JECATUYHOW TOYKHM) WJIA HAYIHOU
(?KCTOHEHIATBHOI) (opMme.

CranpapTHas ¢opMa COCTOUT W3 LIEJIOTO KOMIIOHEHTa, 3a KOTOPBIM CIEIYyEeT
JeCATUYHAs TOUKa, a 1ajiee — ApoOHass KOMIIOHEHTa, Hampumep, 2.0, 3.14159, 0.25.

Hayunast dopma npeactaBieHus: UCTIOIb3YET CTaHAAPTHBIE 0003HAUCHUS: YHUCIIO
C TIaBaroIel Toukoi (MaHTucca) moc cyhduke, onpenenstomuii crenedsb 10, Ha
KOTOPYIO JIOJKHO OBITh YMHOJKEHO YHCIIO. DKCIOHEHTa (BO3BEICHHE B CTEICHb)
oOo3Hauvaercs OykBod E wim e (anrnmiickoro andasuta). 3a HeW clieqyer
MOJIOKUTEJIPHOE WJIM OTPUIATEILHOE YWCIO0 — MOPSAIOK cTeneHu. Hampumep, —
6.022E23, 314159E —05, 2e+100.

Haydnast popmMa BelecTBEHHOTO YucIa MPOMLTIOCTPUPOBaHA Ha pUCYHKE 5.4.


http://docs.oracle.com/javase/1.5.0/docs/api/java/lang/Double.html#doubleToLongBits(double)
http://docs.oracle.com/javase/1.5.0/docs/api/java/lang/Float.html#floatToIntBits(float)
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-299.555E-2
— D

MaHTHCCa nopROokK

10 B cTeneHm

3Ha4yeHueldllT = maHTucca - 107P"a%
—299.555E-2=-2.99555

Puc. 5.4. Hayunas ¢dopma npecTaBieHus BEIIECTBEHHOTO YKCIIa

B nmporpamMmMe MokeM BCTPETHTh, HAIIPUMEP, CIICTYIOITUEC CTPOKH:
double a =—299.555E—2;
float b = 0.5f;

[To ymouaHuIo JTUTEpajbl ¢ IMIaBamoleii Toukoi Java umeror double-TounocTs.
YroOs! onpenenuts float-nmurepan, ciaemxyer 100aBUTh B KOHEI €r0 3alMCH CUMBOJ F
win f. MoxHo Taxke sBHO onpenenuTsh double-nmurepan, nodasnsas D wim d B koHen
€ro 3aIrcu, HO TaKOoe ompeeicHue 0y1eT U30bITOUYHBIM.

[Ipumepsr:

s tuna float: 3.1415F unm 3.1415f (F unu f o603navaet tum float);
st Tuna double: 3.1415 (B ¢pukcupoBanHoM ¢gopmare) unu 0.314E+1 (B HayuHOM
dopmare), 234.525d (1BHO yKa3aH TH).

Bripakenus.

BripakeHus: mo3BOJISIOT KOMOUHHUPOBATh KOHCTAHTHI, IEPEMEHHBIE U ONEepaluH
JUTSI BBITIOJTHEHUS CIIOKHBIX BBIYMCIICHHUM.

CoenvHeHue B OJHOM BBIPAKEHMM HECKOJBKHUX Omepanui TpeOyer yuyera ux
crapirHCTBA. [IOpsSAOK BRIMOIHEHUS ONEpalUid B BBIPAKECHUU:

1) BBIpaxkeHUE B KPYTIIBIX CKOOKAX,

2) YMHOYCHHE U JICIICHHE,

3) cl0KeHNEe U BEIYMTAHHE.,

OOBIYHO BBIp@KEHUS — ATO TPaBbie YaCTH (HOPMYJ TSI BEIYUCICHUS 3HAYCHUM
nepeMeHHbIX. Eciiu omeparuio TpeOyeTcs BBITIOJHUTH C TaHHBIMH Pa3HOTO pa3mepa
(cm. Tabmuity 2.1) v Ta, To 6oJiee IPOCTOM THIT ABTOMATHUECKH ITPeoOpa3yeTcs B
0oJiee CIOXKHBINA (LETOYUCICHHBIE MPE0o0pa3yoTCs B ICUCTBUTENbHBIEC, MEHBILIUE TI0
pasmepy npeoOpasyrorcss B Oonbinume 1o pasmepy). Hampumep, float-nannsie
aBTomaTudecku npeobpasyercs B double, ecnu cknanpiBaroTcs ¢ double-ganapiMu. A
npeodpaszoBanue (u3 double Bo float) momkHO yKa3bIBaThCS MPOTPAMMHUCTOM SIBHO,
T.K. CBSI3aHO C YMEHBIIIEHHEM pa3Mepa, T.e. ¢ Mmorepeit 3Havamux nudp. Ykazanue
naercsi B dopme (float)(Beipakenue). Hampumep, cinemyrommii (pparmMeHT Koaa

TpeOyeT SBHOTO MpeoOpa3oBaHMs TUIMA:
double b=2.5;

float c=5.25f;
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float a= (float) (b+c); .

Oco0eHHOCTH BBHINIOJIHEHUS OTEPALUIA C 1eiiCTBUTEIbHBIMY JAHHBIMM.

Onepanuu ¢ JEUCTBUTEIBHBIMU JIAaHHBIMH BBIMIOJIHSIIOTCSI C MOTPEUTHOCTHIO.
[Ipupona »TOM MOrPEIHOCTH CBs3aHA C OTPAaHUYECHHBIM KOJMYECTBOM 3HAUYAIUX
1Mp MAHTUCCHI U C HEOOXOIUMOCTBIO TPHU BBIMOJHEHUU CIIOKEHHUS M BBIYMTAHUS
pa3Melarb paspsapl ¢ OJAMHAKOBBIM BECOM Jpyr Moj JApyroM. PaccMoTpum
MOSIBJICHUE MOTPEUTHOCTH Ha JIEUCTBUSIX C JECATUYHBIMHU yuciamu. [Ipeamnonoxum,
YTO BEJIMYMHA MAHTUCCHI M He MpeBBIIACT 1, a KOJTUYECTBO pa3psI0B PaBHO 6.

Iycrs a=0.523456*10%, b=0.746879*10% Torxa

atb = 1.270335*10° ~ 0.127033*10° (coxpaHeHBI TONBKO 6 Ppa3psIOB).
Bo3snukaet norpemHocts, paBHas 0.0000005* 1 0°. ITpu cnoxenun

al = 0.523456*10" u b=0.746879*10° momyuanm 0,53092479*10", m, ocrasimss
6 smauanmx wadp, 0.530924*10*. IlorpemrHocTs HOpH BBHIMOIHEHHH ONEPALHH
coctasua 0.00000079*10*,

[Ipy yMHOXXEHHMHM WIECTHPA3PATIHOIO YHMCIa Ha LIECTUPA3PAAHOE IMOJydaeTcs
JNBEHAALIATUPA3PSATHOE YHCIO, B KOTOPOM CJIEAYET COXPaHUTh TOJIBKO cTapuiue 6
pa3psaoB.

Iycts cHOBa a=0.523456*10°, b=0.746879*10° . Borumcius

a*b = 0.390958293824*10* u ocraBus 6 paspsnos, momyunm 0.390958%10%, T.e.
norpemHocts 0.000000293824*1 0*.

C pocrom  konuuecTBa  apu(PMETHUECKHX  OMNEpalMii  MOrPELIHOCTb
HAKaruIuBaeTCs U MOXKET JOCTUYh TAaKOW BEJIMYMHBI, YTO PE3YJIbTaT MOTEPSET CMBICI.
[loaToOMy mpu peumieHuu BBIYUCIUTENBHBIX 33Jad IJIaBHOE — He QopMyna i
BBIYMCIICHUM, a yMEHHUE BBIYMCIUTH 3HAYEHHWE C MHUHHUMAJIbHBIM KOJIMYECTBOM

onepanui, KOHTPOJIUPYS MTOIPEIIHOCTD.
5.4.2. bu6.1uoTeyHble MaTeMaTH4Yeckne pyHkuuu Java

Knacc Math [5] coaepuT GyHKIMH ¢ TUIABAMOIIEH TOYKOM, KOTOPBIE
MPUMEHSIOTCS B alreOpe, reOMETpUH U TPUrOHOMETpUH (Tabmuusl 5.2-5.4), a Takxke
HECKOJIbKO YHHBEpCalbHBIX MeTo/0B. B Math ompenenensl 1Be KOHCTaHTHI THIIA
double: E (npubmmsurensuno 2,72) wu PI (npubnmsurenshno 3,14). Kmacc Math
HAaXOAWTCS B MakeTe java.lang, KOTOpBI WMIIOPTUPYETCS aBTOMAaTHYECKH BO BCE

MIPOrPAMMBI.



Tabnuma 5.2 — MeToabl TpaHCUECHICHTHBIX (DYHKITUN

Metopn

OnucaHne

static double sin(double arg)

static double cos(double arg)

static double tan(double arg)

static double asin(double arg)

static double acos(double arg)

static double atan(double arg)

Bosspawjaer cuHyc yrna, ykasaHHoro
napameTpoM arg (B paguaHax)

BoagpalaeT KOCUHYC yrna, yKazaHHOro
napameTpoMm arg (B paguaHax)

BosspalyaeT TaHreHe yrna, ykazaHHoro
napaMeTpom arg (B paguaHax)

Boaepawiaer yron, 4ewu cuHyc
yKasaH napaMeTpom arg

Boaspauwiaer yron, yeit Kocuryc
yKasaH napameTpoMm arg

Boaspawyaer yron, yeii TaHreHe
yKasaH napameTpom arg

static double atan2(double x, double y) Bosepaulaer yron, ueis TaHrenHc

paseH x/y.

Tabnuna 5.3 — MeTo1bl 95KCIOHEHITMATBHBIX (PYHKITUH

Metop

Onucanwne

static double exp (double arg)

static double log(double arg)

Bosepauaer aHaveHue dyHKLun e

ro norapucpma)

norapucma 1n (arg)

static double pow(double y,double x) | BoaspallaeTcs 3HaueHUe cTeneHu y*

static double sqrt(double arg)

Harnpumep, pow (2.0, 2.0
BosBpauiaeT 8.0

BoagpaliaeT 3HaYeHUe kBaapaTHOro
KOpHA U3 arg (T. e. arg )

(roe e = 2.72, ocHOBaHWE HaTypasibHo- |

BoaspatuaeT 3HaueHWe HaTypanbHOro

39
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Tabnuna 5.4 — MeToabl OKpYTISIONUX QYHKITUH

MeTonb

CnncaHne

static int abs(int arg)

static long abs{long arg)
static float abs(float arg)
static double abs{double arg)
atatic double ceil {(double arg)
static double floor (double arg)

static int max(int x, int )

static long max(long x, long y)
static float max(float x, float y)
static double max({double x, double ¥)
static int min{int %, int ¥)

statie long min(long x, long )
static fleat min{float x, float ¥)
static double min (double x, double y)

static double rint(double arg)
static int round(flocat aryg)

static long round{double arg)

Bosspawaer aSconoTHoe 3HaueHue
arg

Boaspawast aconiotHoe aHaueHue
arg

BoaspawaeT abcomoTHoe aHaveHUe
arg

Boaepawiaer abconotHoe aHaveHue
arg

Bosspallaet HauMmeHbLUEE UBnoe
yucno, Bonsiles WNK pagHoe arg

Boaepawaer Haubonbluee Lenoe
YWCIO, MEHBLLE MNK PABHOE arg

BozspaluaeT mMakcumym us x 1 y
BoaepaluaeT MaKcUMyM U3 x U y
Boappaluaer MakcuMym U3 xu y
Boappaliaet MaKCUMyM U3 x 1 ¥
BoaspallaeT MUHUMYM U3 XU ¥

BosppawaeT Makcumym na xu y
Bosspawaer MaKkcumym M3 xu ¥
Bosepaliaer Makcumym U3 x u v

Boaspawaer bnukaiiuee uenoe
JHaYeHWe arg

BosepawaeTt arg, OKpyrierHbil go
Gnumaiilers Wenoro int-sHaveHiua

Bosspallaer arg, oKpyrneHHeil ao
Bnuxaliwero yenoro 1long-aHayeHus

B nonomnenme K MeTomaMm, MpeACTaBICHHBIM B Tabmumax 2.2-2.4 B Math

OIIPCACIICHBI CIICAYIOINUC MCTOIbI:

static doubla IEEEremainder (doubla dividend, double divis=or)

gstatic double random()

static double toRadians (doubla angle)
static double toDegrees(doubla angle)

Merton IEEEremainder() Bo3BpamiaeT ocratok oT nenenus dividend/divisor.

Meron random() mpeaHa3Ha4YeH AJsl MOMYYEHHUS TCEBAOCTYYallHOTO YHCIA W3

npomexyTka oT 0 1o 1.

Meton toRadians() KOHBepTHPYET rpaaycChl B PaiaHbl.
Merton toDegrees() mepeBoauT pajuaHbl B TPATyChI.
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5.5. Ilopsinok BINOJIHEHHSI PadOTHI

5.5.1. Paoora B okHe koaa BlueJ

Buumanue! Kaxnoe wu3 mnepedyucleHHBIX HIKE 3aJaHUN  JIEMOHCTPUPYET
0COOEHHOCTH PA0OTHI C ACUCTBUTENBHBIMU uuciaMd B Java. JIMCTUHT (CKpUHIIOT
OKHA KOJa) MJIsi KaXJOro 3aJllaHus JOJKEH OBbITh MpPUBEJEH B OTYETE TI0
nabopaTopHol padoTe. Pe3ynbTaThl BHIIOJHEHHS KaXA0T0 3aJaHusI UCIIOJIHUTEIBHOM
cucteMoii Java (Imociie uX TIIATEIBHOTO OCMBICIICHHUS!) H COOTBETCTBYIOIINE BBIBOIBI
TaK)Xe JTOJDKHBI OBITh IPUBEACHBI B OTYETE.

1) Habpate B okne koja double al=2.523, b1=25.23, ¢1=0.2523; . Iloay4uTs
3Ha4YeHus nepeMeHHbIxX al, bl, cl. Caenath BBIBOSI.

2) HaOpartb B okne kojaa double a2=-523.428e3; . [loay4uuTth 3Ha4YCHHUE a2.

3) HaGparp B oxHe koma double a3=523.428e-3; . IlosyuuTs 3HaueHHe a3.
Cnenatb BBIBOJ 1O MyHKTaM 2) u 3).

4) BeiBecTn 3HadyeHus nepeMeHHbIXx al, bl, cl B OkHO TepMmMHHaIa B
MaTeMaTN4€CKOM (bopMaTe IIpHU IIOMOIIH OIICpaTopa
System.out.printf ("al=%e; b1=%e; cl=%e \n", al, bl, cl); .

5) BbiBecTM 3HayeHUss MEpeMEHHbIX 82 W a3 B OKHO TepMHHalIa B

MaremMaTudeckoM gopmarte U GUKCUPOBAHHOM (popMarte mpu MOMOIIY onepaTopa
System.out.printf ("a2 = %e = %14.6f; a3 = %e = %14.6f\n", a2, a2, a3, a3);
Crnenatb BBIBOJ 1O MTyHKTaM 4) u 5).

6) BeecTr B OKHE KOJIa:

final double M=0.25;

M=M+5;

Kaxkoe cooOiienne Oyaer BbiiaHo U mouemy? CaenaTh BBIBOJI.

7) Habpathb B OKHE KOJ1a:

double a4=0.25;

double a5=0.25;

[TonyunTh 3HAYEHHWS MEPEMEHHBIX a4 W a5, a 3areM — 3HA4YCHUE BBIPAKCHHS
ad==a5. Kakoro ono tumna?

8) Habpathb B OKHE KOJ1a:

double a6=5,1;

double a7=a6+0.1;

[TonyunTs 3HaueHue BoIpakeHus a/==5.2. [loayunuTs 3HaUeHHE EPEMEHHOM a/.
[IpoxommeHTHpOBaTH pe3yibTaT. Caenarb BBIBOJ MO MMyHKTaM / U 8.

9) Habpath B OKHE KOJa:
double a8=25.25;
float a9=25.25f;
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HOJ’Iy‘H/ITB SHAYCHUA TICPEMCHHBIX a8 u 3.9, a 3aTE€M — 3HAYCHHUC BBIPAKCHUA

a8==a9.

10) Beectu onepatopst:

a8=a8+0.1;

a9=(float) (a9+0.1f);

[TomyunTh 3Ha4YeHUs] MEPEMEHHBIX a8 W a9, a 3aTeM — 3HAUYECHUE BBIPAKCHUS

a8==a9. 3auem B mocieAHEM OMEpaTope MOTPeOOBANIOCH SBHOE IMpeoOpa3oOBaHUE
tuna? Caenaiite BpIBObI Mo myHKTam 9 u 10.

11) BpIYUCAUTH KaXA0€ M3 TPeX IPHUBEICHHBIX HIKE BBIPAKCHHUHN IBaXKIbI:

oauH pa3 ¢ tunoM double mepemenHol X, BTopoi pa3 ¢ tunoM float mepemenHoln X
(4TOOBI HE BO3HUKIIA OIIMOKA TBOWHOTO OMpENEICHUS MEPEMEHHON X, BO BTOPOM
cllydae MOXKHO HCIIOJIb30BaTh MM X1 BMecto X). JIJIg OLEHKH TOTPEITHOCTH
BBIUHCJICHUS CPAaBHUTH pE3yJibTaThl. B KaduecTBe 3HAYEHHS X B3SITh CBOM JICHb
pPOXICHHUS, NEJICHHbIMN Ha Mecsal poxiaecHus mmmoc 0.1. Bo3BeneHwe B cTeneHb

BBIYUCJIIATH HpI/I IIOMOIIIA OHCpaI_[I/II/I yMHO)KeHI/IH.
1. X221 + X3/31+x4/41

[Tpumep:

double x=8.0/11.0;

float x1=(float)(8.0/11.0);

X=X*X[2+X*X* X[ (2*3) +X*X*X*X/(2*3*4)
X1=X1*X1/24X1*X1*X1/(2*3)+Xx1*X1*x1*Xx1/(2*3*4)

2. (X-1)/(x+2.5) + ((x-3)/(x-3.5))
3. (x+2.5*x%-3.7*x%)/(1.34+2.7x°+5.21*x°)
CrnenaTtp BBIBOI.

12) HaGpatb ¢parmeHT Koaa:

float a=4.0f;

float b=3.5+a;

Kaxkoe coobienne BolgaeT cuctema u nouemy? McnpaspTe olMOKy ¥ NOJy4nTe
3Hauenue b. Cuenaiite BBIBOJL.

13) HaGpath dparmeHT koja:

int g=4, h=8§;

double z=0.5+g/h;

double q=0.5+4/8;

double s=0.5+4.0/8.0;

[Tonyuure 3nauenus z, q u S. O6bsicHUTE pe3ynbTaThl. CaenaiTe BHIBO/I.

14) HabGepuTe B OKHE KOJIa ONIEPATOPHI:

System.out.printin (Integer.toBinaryString(Float.floatTolntBits (0.9375f)));
System.out.printin (Integer.toBinaryString(Float.floatTolntBits (-0.9375f)));
System.out.printin (Long.toBinaryString(Double.doubleToLongBits (0.9375)));
System.out.printin (Long.toBinaryString(Double.doubleToLongBits (-0.9375)));


http://docs.oracle.com/javase/1.5.0/docs/api/java/lang/Float.html#floatToIntBits(float)
http://docs.oracle.com/javase/1.5.0/docs/api/java/lang/Float.html#floatToIntBits(float)
http://docs.oracle.com/javase/1.5.0/docs/api/java/lang/Double.html#doubleToLongBits(double)
http://docs.oracle.com/javase/1.5.0/docs/api/java/lang/Double.html#doubleToLongBits(double)
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O6Bbsicaute pe3ynbrat. CpaBHHTE ¢ nipeactaBieHueM uncen 0.9375 u -0.9375 B
dopmare IEEE-754 mnst tunos float u double, moxy4uennsim Bpyunyto.
[Ipencrasnenue uncna 0.9375 B popmare IEEE-754 ns tumna float mpuseneno Ha
pucynke 2.3. CnenaiiTe BbIBOJIBI.

5.5.2. PazpaboTka mnporpaMmMbl Ui BBINOJHEHHS] ONepauMii ¢
BelleCTBEHHBIMHU YHCJIAMH

1) PaspaboraiiTe aaropuTM BBIYUCICHHUH W TPOrpPaMMy COTJIAaCHO BapHUaHTY
3ajganus (Tabnuna 5.5).

2) O6ocHylTE BBIOOP THIIA JJIsI BEIIECTBEHHBIX MEPEMEHHBIX.

3) IlpoBeauTe OTIaAKY HMPOrpaMMbl M MCIBITAaHHE HA 3aJaHHBIX TECTOBBIX
puMepax.

5.6. BapuaHTsl 3aganni

B xauecTBe MHAMBHUIYATLHOTO 3aJjaHUS HA JIaDOpaTOPHYIO padOTy MpeasiaraeTcs
pa3paboTaTh mporpamMMmy, pPeaqu3yIoNlyl0 BBIYUCICHUE N0 GopMysiaM, YKa3aHHBIM B
Tabnume 2.5 B COOTBETCTBHU C HOMEpOM BapuaHTa. [Ipu cOCTaBICHHUM BapHaHTOB
3aJJaHUH MCITOJIH30BaHbl METOIUYCCKHE YKa3aHus [6].

Bapuant 3ananus V HeoO6XoaumMo BeMUCIUTH M0 hopmynie V=N%14,
rae N — HoOMep CTYJIeHTa B CIIMCKE TPYIIIbI.
[Tpumeuanue: ecmu N%14 ==0, To V = 14.

Jlni pelieHust oCTaBICHHON 3a/1a4M BBIIIOJHUTE CIEAYIOLIUE 3TallbI.

1) IlpeoOpasyiite GopMyIibl C 1ETbI0 YMEHBIICHUS KOJUYECTBA OTEpalUil Mpu
BBIYMCIICHUSIX.  YTOPOUIEHWE  BO3MOXXHO KAk 3a CYET  MAaTeMaTHYeCKuX
npeoOpa3oBaHUid, TaK M 3a CYET BBEACHMS JOIMOJHHUTENbHBIX MEPEMEHHbBIX IS
COXpaHEHUs 3HAUYECHUI BBIPAXKEHU, HEOJHOKPATHO BCTPEYAIOIIMXCA B popMyIie.

2) na nByX 3alaHHBIX BAPUAHTOB MCXOAHBIX JAHHBIX BBIUYUCIUATE C TIOMOIIBIO
KaJIbKYJISITOpa 3HAa4YeHUus1, ompenensieMble (GopmylaMu (MEPEBEAUTE KaJIbKYJISTOp B
peXuM paboThl C paguaHaMU MPHU BBIYMCICHUU TPUTOHOMETPUYECKUX (PYHKIUK).
[Ipu »>TOM OKa)keTcsi, YTO OJHA Mapa MCXOJHBIX 3HAUEHUH HE BXOJUT B 00JACTb
JOIMYyCTUMBIX 3HAUEHUH, T.€. IPUBEJET K BOSHUKHOBEHHIO OLINOKH;

3) CocTaBbTe AIrOPUTM (CXEMY) IPOTPAMMBI.

4) B cOOTBETCTBUU C aITOPUTMOM COCTaBbTE MPOrpaMMy Ha sA3bIKe Java.

5) 3amycTtuTe mporpaMMmy Ha BBIIOJIHEHHE NpU OOOMX BapUaHTaX 3HAYCHH
BXOJIHBIX TepeMeHHbIX. [IpoaHanu3upyiiTe MmoylydeHHbIE pe3yJbTaThl (CpaBHUTE C
pe3ysbTaTaMi PacyeTOB Ha KaJbKYJSITOPE) U COOOIICHMS] MCIIOJHUTEIBHON CpeJlbl
Java.
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Tabnuna 5.5 — BapuanTtsl 3aganuit

[No Tunel mepeMesHsIX | BapHaHTBI HCXOI- 3agaHus
/11 HBIX JTaHHBIX
1 a,b,v,z — BemecT- a)a=35.7.5=0,08 bz +10°
BEHHBIC 6)a=-03:b=15.1 in z
) y-——SZ_ | 15
cosTz+Inb
2 | a,xk— BemecTBeH- zj) X:;;fﬁ;: v=3 » o _lnw . y+11
.V — el x=0.215: y=- = ; k=
HBIE. V — Llenas 0) x 3 210 2
3 | k.x.1-BemecTBeH- |a)x=0.02: m=3 1n|i_3.m-3|_1,11' .
. _ = =_15- — k= 1=
HEIE; M — [enag 0) x=-1.5: m=-10 o5 mice" —
4 m. 0, p - BemecT- |a)m=716.2: r=1 —:i.um+rg% " # 1 10°
BeHHBIC: I —Ienad | 6) m=0.07: r=-11 | "=¢€ =1 NER
5 | d. k. z— BemecTBeH- Ej) k= -0,12x=0 il 21107 et o ke
HBIE. X — IIeTasA 6) k=15 x=-11 216102 g
6 m. X. z - Bemect- | a)x=1.016: y=11 ) z ) T
, o . m = sm arcig ——sm arcig —
BeHHBIE: V—Lenad | 0) x=-0.2: y=2 <92 S 3
e’ + 10'3| +e™
) T+ xy
7 | z. X.m — BemecTBeH- | a) x=-0.02; ¢=-3 » mm el
z=tg ;-m=e
HBIE; ¢ —Ienas 0)x=-1.1; =2 m+10"
8 K - nemnas a)r=0.07: k=6 B I'COS:/‘H‘+/\"10_: .
r.t.m— BemecTBeH- |6)r=0.63: k=-15 [I= ll b LM=MCcosTr
HBIe ' cos Tr+
k
9 . X. Z —1Ienble a)x=-4; z=12 . VInk+10° —\J10° —In &
e _ S AY\v—="- - _ = -
m.k — BemecTBeHHaA |6) x=2: z=-6 > +18v—40
k=e""cos0.01z
10 X — nenas a)x=12: m=0.51 p 5 : e o
iy : ey g s ains | R=lgzteeg z, 2=——F—
m. k.z — BemecTBeH- | 6) X =-7: m= -0.01 S 10° +m
HbIE
].]. k—lIé:’Ia}I: X, b. n-— a)kzz-SOX: 18.1 b— Si112 n-{-sin”: I—hl T
BEIIeCTBEHHBIE 0) k=-124 x=-0.73 [sinz] + e~ x—1.6-10°
12| z—-pemas:m.r.t— |a)r=0.12 z=10 i & —e™ \/ nlzr
¢ 6)r=83 7z=- m= arcig———i: =
BEIIECTBEHHBIE 0)r=8.3 z=-116 S o7 _ o 1057z
13 | a.b.x.y—BemecT- |a) x=1,625; - %
X+——p
BEHHBIE y=0.825 o 5+~/x
) x=-235 y=|a=cosigl—} b=———7—+
03 TR ) b, | v+ x| +x
1.115
14| a.b.x. y—Bemect- |a)x=47.8: y=5.5 5 2 2cos(x—7m/6)
iy a=e +igx. b=
BEHHEIE B)Xx=0:y=2,3 .
—+sm”y
X
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5.7. Ilpumep BbINOJIHEHUS NTHAMBUIYAJIbHOTO 32/1aHUS

[TocraHoBKa 3amaun: Berauciuts 3HaueHue a mo gopmye (2.1)
3|yl sin x|
= +
X+ +(x-1) x |y|
s X = 1,241,y =-0,879.
[Ipoananuzupyem Gopmyiy (1.4) ¢ 11enbI0 BBISBICHUS BO3MOKHOCTH YIIPOCTHTD
BBIYUCIICHHSI. 3HAMEHATEIb MEPBOM APOOU MOKHO YIPOCTUTH CIECAYIOIIMM 00pa3oM:

(2.1)

(x+1)+(x-1)=2x . (2.2)
YroObl ABaXKIbI HE BRIYUCIIATH |Y|, BBEIEM JAOMOJHUATEIBHYIO IICPEMEHHYIO
b=ly| . (2.3)

Torna ¢ yuetom cooTHoIeHui# (2.2), (2.3) popmyiy sl BEIYUCICHUS 3HAYCHUS
MEPEMEHHON 8 MOXKHO MEepEenucaTh CIEIYIOIUM 00pa3oM:

a—ﬂ+|8inx|
S 2x b

AJNTOPUTM BBIYMCIICHHH OyJeT UMETh BU/I, TOKa3aHHBINH HA PUCYHKE 5.5.
[IpenBapuTesbHbIA pacYeT 3HAYECHUSA a C T[OMOIIBI0 KAJIBKYJSITOpa IIpU
3aJaHHBIX 3HAYECHUAX X U Y JAET:
b=0,879; sinx=0,9461;
~0,9579 0,9461

a= + =0,3859 +1,0497 =1,4357.
2,482 0,9013

Hauamno

x=1,241

Puc. 5.5. Cxema anroputma BbIYUCIICHUI
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TekcT nmporpaMMmsbl Ha s3bIKE Java:

public class Lab4_1{
public static void main (String args [ ]) {

double x,y,b,a;
x =1.241,
y =-0.879;

b = Math.abs(y);
a = Math.pow(b, 1.0/ 3.0) / (2 * x) + Math.abs(Math.sin(x)) / Math.pow(b, 1.0 / x);
System.out.printf("x=%.4f; y=%.4f;, a=%.4f=%e \n", X, y, a, a);
System.out.printin("3HayeHne nepemeHHoun a B opmaTte IEEE 754: ");
System.out.printf(
" a=%64s%n",Long.toBinaryString(Double.doubleToLongBits (a)));
//Hebonbwoe uccnedosaHue (kak 6ydem npedcmaesieHO ompuuyamesibHOe 4YUcio):
a=-a;
System.out.printin("3HauyeHune -a B popmate IEEE 754: ");
System.out.printf(
"-a=%64s%n",Long.toBinaryString(Double.doubleToLongBits (a)));
1}

[Ipumeuanue. Be3oB metoma System.out.printf("x=%.4f; y=%.4f; a=%.4f=%e \n",
X, ¥, @, a); OCYIIIECTBUT BBIBOJ] pe3yJIbTaTa BHIYMCIICHUH (3HAYCHHUE TICPEMEHHOM a) U B
(PMKCUPOBAHHOM M B Hay4yHOM (opmare (T.K. TOYHOCTH .4 MOXKET HE XBaTUTh IJIA
BBIBOJIa 3HaUanmx uudp pesyaprara, Hanpumep : 0.000000100101. Kpome Toro, nBa
BBIJICJICHHBIX KUPHBIM MIPU(PTOM BBI30BA TOTO K€ METOJIa MOKaKYyT CUMBOJBHBIN
DKBUBAJICHT BHYTPCHHEIO NpEICTABIICHHUS 3HaueHWidi & u —a B Qopmare double
(IEEE-754). 3nauyenust OyayT npeacTaBieHbl B 64 MO3UIMAX (HCIIONIB3yeTcss popMaT
%64s, HO Y TIOJIOKHUTEIILHOTO YHClIa METOT Long.toBinaryString() OImyCTUT BeIyIIHe
HYJU (B TOM YHCJI€, CHMBOJI HYJIl, COOTBETCTBYIOIIMHI 3HAKY).

BoobOmie roBops, maker java.lang, B koTopom HaxoauTcs kiacc Math,
UMIIOPTUPYETCST B java-iporpaMMbl aBTOMATHYECKH, HO BO BTOPOM BapHaHTE
POTrPaMMBbI OCYIIECTBIIACTCS SIBHbI MMIOPT CTaTUYCCKMX METOJOB Kiacca Math,
YTO MO3BOJIAET HE YKa3bIBaTh UMl KJIacca Mepe/] KakKIbIM METOIOM.

TekcT BTOpOro BapuaHTa TOM ke MPOTPaMMBbI:

import static java.lang.Math.*;
public class Lab4 2{
public static void main (String args [ ]) {

double x,y,b,a;
X =1.241;
y =-0.879;
b = abs(y);

a=pow(b, 1.0/3.0)/ (2 * x) + abs(sin(x)) / pow(b, 1.0/ x);
System.out.printf("x=%.4f; y=%.4f, a=%.4f=%e \n", X, y, a, a);
System.out.printin("3HayeHne nepemeHHon a B popmaTte IEEE 754: ");



System.out.printf(

" a=%64s%n",Long.toBinaryString(Double.doubleToLongBits (a)));
//Hebonbwoe uccnedosaHue (kak 6ydem npedcmaesieHO ompuuyamesibHOe YUCJI0):

a=-a,

System.out.printin("3HayeHue -a B opmate IEEE 754: ");

System.out.printf(

H}

"-a=%64s%n",Long.toBinaryString(Double.doubleToLongBits (a)));

Pe3ynbTaThl BRINONMHEHUS TPOTPaMMBbI IPUBEACHBI HA PUCYHKE 5.6.

#% Blue) Oxro TepmuHana - lab4 2

HacTpoiku

x=1,2410; y=-8,8798; a=1,4357=1,435670e+00
|3HaueHue nepemeHHoit a B ¢opmaTe IEEE 754: |
'l a= | 1111111111p118111110801008080181801110100110001011010011610100 l
3HaupHue -a B8 dppmate IEEE 754:
-a=1B1111111111P1181111160010208001861081116100110001011010011010100

L= | o

—

w (6utoB)
- -
1 b (6uroe) n (6uroe)
- >
S E M

Puc. 5.6. Pe3ynbraThl BeIUMCICHUH U popMaT I UX UHTEPIPETALUN

3HaYeHUE MEPEMEHHON @, MOJYYEHHOE B PE3YJIbTATE BBIIIOJIHEHUS MPOrPAMMEBI,

COBIIAJIO CO 3HAYCHHUEM, PACCUYUTAHHLIM IIPU ITOMOIIHN KAJIbKYJIATOpPA.

Baumanne! Ecnu B mporpamMMe Bbl MOJYYWJIM 3HAYEHHE, HE COBMANAIOLIEE C
BalllMMU pacueTaMud (a Bbl TOYHO YBEPEHBI, YTO IMOCYUTAIM HA KaJIbKYJIATOPE
MPaBUJIBHO), B TPOILIECCE OTIAAKH MPOrPaMMbl PEKOMEHAYETCS! BBIBOAUTH B OKHO
TepMUHAJIa BCE MPOMEKYTOUHBIC PE3YJbTAaThl BBIUMCICHUN MJii OOHAPY>KEHUS
JIOTUYECKOM OmMOKHM B Tmporpamme. Hampumep, npu oTiiajgke MPUBEICHHOW BHIIIE
mporpamMmbl OblTa OOHapy’KeHa CIEAYIoIas JIOTHUecKasi OmuOKa: BBIPAXKEHUE IS
BBIYMCJICHUS 3HAYEHHUs d IEPBOHAYAIIBHO BBITVISAEIO TaK:

Math.pow(b,1.0/3.0)/(2*x)+Math.abs(Math.sin(x))/Math.pow(b, x)

BMCCTO

Math.pow(b,1.0/3.0)/(2*x)+Math.abs(Math.sin(x))/Math.pow(b,1.0/x),

4TO U AaBaJio HCHpaBHHBHBIf/'I pe3yJIbTar.
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Oobsi3aTesibHOe TpeOoBaHWe! B COOTBETCTBYIOIIEM IIYHKTE OTYeTa MO
nabopaTtopHoil paboTe BBl JOJKHBI MPOAHATM3UPOBATH BBIIAHHBIN MPOTpaMMOi
pesyabrar B (opmare |EEE-754 (u3o0pakeHuwe ¢opmara mpoayOnupoBaHo Ha
pUCYHKE 5.6) MO clieyIoleMy IIIaHy.

1) Kakoe mosrydeHo 3Ha4YeHHE (HOpMalM30BaHHOE, HEHOpMainu3oBaHHoe, Infinity,
NaN)?
2) ITo xakoii n3 opmMys OyIeT BIYUCIATHCS JECITUIHOE 3HAUCHHUE Yrciia?

a) F=(D° 257D am2n)

,
5) F =200 v n,
B) HU IO KaKOH.

3) CKOJIBKO pa3psioB 3aHUMAET JBOMYHOE MTPEJICTABICHHIE PE3yIbTaTa U MouemMy?

4) CxonbKo pa3psizioB B ossix S, E, M?

5) Yro xpanutcs B S, E, M?

6) Kak BBIYMCIIUTh HICTUHHOE 3HAaUYE€HUE MOPSAKA MOIYYEHHOro yrcia?

7) Kak BBIYMCINTH UCTUHHOE 3HAYEHHE MAHTUCCHI TIOJyYEHHOTO yucia’?

8) Ilouemy 1BOMYHOE NPEACTABICHUE MOJIOKUTEIBHOIO YUCIIA IIPU BBIBOJIE B OKHO
TEPMHHAJIA TOJYyYUIOCh KOpOYE MPEJCTaBICHUSI TAKOTO K€, HO OTPHUILATEIBHOIO
yucua?

9) OOGsi3aTenbHO M yKa3bpiBaTh JJIMHY 64 B (opmare aisi BbIBOAA JIBOUYHOIO
HKBHUBAJICHTA OTPHUIIATEIHLHOTO 3HAYCHUS?

5.8. PekomeHnanum mo cocTaBJIeHHIO 0TYETA 10 J1a00paTOPHOil padore

OT4eT DOJIKEH COOTBETCTBOBATH TPEOOBAHUSIM, W3JIOKEHHBIM B MyHKTE 2.8, U
coJlepKaTh pa3/ielibl, IEPEYUCIICHHBIE B yHKTE | TaHHBIX METOAUYECKUX YKa3aHUM.

5.9. KoHTpoJibHbIE BONPOCHI

1) Kakue tumsr Java onpeaensitoT BeneCTBEHHbIE Ynca?

2) Kakoit ¢opmar wucnoinb3yercs IS BHYTPEHHETO  MPEJACTABJICHUS
BEIIIECTBEHHBIX JIaHHBIX? V3 KakuXx mosiei cocTouT 3ToT hopmar.

3) Kakoe BelecTBeHHOE YHCIIO CYUTAETCS HOPMAJIM30BaHHBIM B MaT€MaTHKE, a
kakoe B ¢popmare IEEE-7547

4) Ot 4ero 3aBUCUT TOYHOCTh MPEACTABICHUS BEIIECTBEHHBIX uncesl B DBM?
OT 4ero 3aBUCUT AUAIA30H MPEICTABICHUS BEIIECTBEHHBIX yncesl B OBM?

5) Kakoit u3 ¢opmaroB obecrneunBaeT OOJIBIIYIO TOYHOCTH M JIMANA30H U
nouemy?

6) Kak B mporpamme 3anath autepan tuna float?
7) Kak 3anate nutepan tuna double?

8) Kak BBIMISIUT ASHCTBUTEIBHOE YHCIIO, 33ITAHHOE B €CTECTBEHHOU (hopme (C
(DMKCUPOBAHHBIM YHCIIOM 3HAKOB TIOCIIE 3aMSITON) M B HAy4YHOU opme?
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9) Kak omnpenenuTh BEIIECTBEHHYIO MEPEMEHHYIO B Iporpamme? Yem Hy»KHO
PYKOBOJICTBOBAThCS PU BBIOOpE €€ Thna?

10) Kak onpeaenuTh BEIIeCTBEHHYIO KOHCTAHTY B IIporpaMme?

11) Korga B Java-mporpaMmMe MOKeT BO3HUKHYTH OIIMOKA, CBA3aHHAS C TOTepeit
tounoctu? IlpuBeaure mpumep. s 4ero MCHOIB3yeTCs SIBHOE IMpeoOpa3oBaHUE
THUIIA B BBIPAXKECHUAX?

12) OObscHUTE, MOYEMY BO3HHMKAET W HAKAIJIMBACTCS IOIPELIHOCTH IpHU
BBIIIOJIHEHUY MAalIMHHBIX PacyeTOB C JECHCTBUTEIBHBIMU JaHHBIMU. Kak 3T0 BiHfeT,
B YAaCTHOCTH, Ha pe3yJbTaT ONEpallMM CPaBHEHHWS HA PpaBEHCTBO (==)
JNEHUCTBUTEIBHBIX TEPEMEHHBIX.

13) Kaxoii Tun ¢ miaBaronieil Toukoil 00ecreynBaeT MEHbIIYIO0 OTPEIIHOCTD U
3a CUeT 4ero?

14) Kakue 6uOIMOTEUHbIE METOABI BBl IPUMEHWIIN JJIS IOJTYYEHUST TEKCTOBOIO
SKBUBAJICHTA TMPEJCTABJICHUsS BellecTBeHHOro uyuciaa B (opmarax IEEE-754 ¢
OJIMHApHOM M JBOMHOW TOYHOCTHIO. Kakue OroBopkM HY)KHO CHENaTh MO-TIOBOLY
MOJIyYEHHOTO MPECTABIICHUS MOJIOKUTEIBHOTO uncia? B kakux kiaccax-o00104Kkax
HaxOoJATCs UCIIOJIb30BaHHbBIE METO/IbI?

15) B kakom OHMOIMOTEYHOM KJIAcCE€ OINPEAEIICHbl METOJbI JJIsi BBIYMCIICHUS
MareMatnyecknux (QpyHkuui? HyXKHO I MMIOPTUPOBATH B MPOrpaMMmy 3TOT Kiacc?
Kaxkue (pyHKIMH BBI HCIIOIB30BAJIN B CBOEH MporpamMme?
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6. JlabopaTopHasi pa6ora Ne 5

OBPABOTKA JAHHBIX TUIIA CHAR 1 BOOLEAN. YCJIOBHBIE
BBIPAKEHUSA. TPOUYHASA YCIIOBHAS OIIEPAIIUA JAVA

6.1. Heab padoThl

OcBouth paboty ¢ Tunmamu boolean u char, Hay4YUThCS TPUMEHSATH METOJBI
kinacca Character uisi aHaiu3a CHMBOJIOB, HAYYMTbCS COCTABIISATH CJIOXKHBIE
YCJIOBHBIE BBIPKEHUS, M3YyYUTh CHHTAKCUC U HAYYUTHCS HPUMEHSTH TPOUYHYIO
YCIIOBHYIO onepanuto Java.

6.2. [TocTaHoBKA 3a1a4u

1) O3HaKOMUTBCS C TPUHIUIAMHA XPaHEHHS M OOpaOOTKHM CHUMBOJIOB H
JIOTHYECKUX 3HAYCHUWH B Java, a TakkKe C MPUHIUNAMH IMTOCTPOSHUS JIOTHYECKUX
BBIPAKEHU.

2) BBIMOTHUTS 3a/1aHHBIE ONIEPAIlK HAJl TAaHHBIME TUTIa Char B OKHE KOJa.

3) BeimmoHUTH 3aJaHHBIE ONIepaIlK HaJ JaHHBIME TUIa boolean B okHe kona.

4) Pa3paboTaTh W OTIAIUTHh MPOrpamMMy, JEMOHCTPHUPYIOIIYIO HCIOJIb30BAHHE
tunoB char w boolean, ycioBHBIX BBIpaOKEHHIA, a TaKXe TPOWYHOH YCIOBHOM
oTepaluu.

6.3. BHeayiuTopHasi NOATOTOBKA

Jlns moarotoBku K J1abopaTopHOi paboTe clieayeT HW3YyYuTh — KpaTKue
TEOPETUYCCKUE CBEJICHUS, NMPHUBEACHHBIC B MYHKTE 6.4 METOAMYECKHX yKa3aHWH.
Pexomenayercs Taxke o3Hakomuthes ¢ [1] (c.48-50, 52-64), [2, 3].

6.4. KpaTkue TeopeTuyeckue cBeJeHUsA
6.4.1. Tun char

Tun char npexacrasnsier koasl cumBosioB Unicode. Kox cumBona — 310 HOMEp
COOTBETCTBYIONIETO cuMBosIa B Tabnuiie Unicode. Kox siBiseTcst 16-OMTOBBIM 11ETIBIM
3HaueHneM (0e3 3Haka). JlomomHUTENIbHBIE CBeAeHUS O cuMBoaax Unicode MOXKHO
MOJTYYUTh, OOpPaTHBIINCH K THTEpHET-pecypcam:

http://www.unicode.org/charts/PDF,

ru.wikipedia.org/wikisagesign.ru./tools/Unicode,

http://www.javaportal.ru/java/articles/ruschars/ruschars.html u ap.

Yuciio cMMBOJIOB, KOTOPHIE MOKHO 3aKOJUPOBATh C MOMOIIBIO 16 OUTOB paBHO
21%=65536 (Inama3oH 3Ha4YeHUM Koja cuMBoJia — oT 0 10 65535).

[MpeumymiectBo Java: wHabop cumBosioB Unicode ompenessier MOJHBIN HAOOD
WHTEPHAIMOHAIBHBIX CHUMBOJIOB, KOTOPBIM MOET TPEACTABIATh BCE CHMBOJIBI,



http://www.unicode.org/charts/PDF

o1

HAXOJAIIMECS BO BCEX YEIOBEYECKUX s3bIKaX. SI3bIK java CcoslaH uis pa3paboTKH
anIuieTOB «BCEMUPHOTO UCIOJIBb30BAHUS» !

Henocrarok: Mcnonp3zoBanue Unicode Heckobko HEID(HEKTUBHO ST SI3BIKOB,
MOJIOOHBIX AHTIUHCKOMY, HEMEIIKOMY, (pPaHIy3CKOMY, YbH CHUMBOJIBI MOTYT JIETKO
nomeniaTecs B 8 OuTax. (Imara 3a «rio0aabHyt0 MOOMIEHOCTDY ).

CranmapTtaeiii HaOOp cumBoOB, m3BecTHBI kKak ASCIl (Bximrowaer OyKBBI
aHrauiickoro andasuta, MUQPPHI, CUMBOJBI MYHKTYal[dH, CICHUATbHBIE CHMBOJIBI)
pacrmoyiaraeTcsi B HMHTepBajie 3HadeHW komoB or 0 mo 127 (kak oOBIYHO), a
pacIIMpeHHbBINA BOCBMHpa3psAAHbIi Ha0op cumBosioB 1SO-Latin-1 — B auamazone ot
1o 255.

@®parMeHT KOJOBOW TaONHWIBI, COJEPXKAIIUN KUPWUTMUECKUE CUMBOJIBI
MIPUBEJICH Ha pUCYyHKe 6.1.

040 041 042 043 044 045 046 047 048 049 04A 04B 04C 04D 04E 04F
o|E|A|Pla|p|e WV |G|T|K|Y|I|AIZ|Y

|| e e S | D R | B | B[R | &
(E|B|C|6|c|é|wiy|g|r|x|yPKld|3|y
:(B|B|T|8|T(h|B\O+ FHXPkKAIY
|E|T| Y r|y[fBle|o|x|n|x|K|a|f|S
|€1A[2|n|P|e[E|V| |5 H T s |£1q
s.S_EXe_.)g.sre‘\f".r.a}r_TlJ_Alge.ii v
o T PK|I k|| i |A|V]SKILIY|g|E|O|T

A saredie A P Es PAMe e P B EIPAR

Puc. 6.1. ®parment Tabmubsr Unicod
C KUPUIUTMYECKUMU CUMBOJIaMu (Www.unicode.org)

Tun char B Java 1o cymiecTBy sIBJISIETCS TIOAMHOXKECTBOM THIIA int, TOITOMY JJIsI
Tuma char ompeaesicHbl IEIOYMCICHHBIC ONepaliyd, HampuMmep, IS JTaHHBIX THIIA
char gomyctumo neicTBue Koj + 1enoe. B mporpamme mporpaMMECT JEHCTBYET ¢
CUMBOJIaMH, @ KOMITIWJIATOP MPeoOpa3yeT 3T JACUCTBUS B padoTy ¢ kogamu. Crnemyer
oOpaTUTh BHUMAHUE, YTO TIPHU BBIYHCIICHUS BBIPAKEHUS, B KOTOPOM HCIIOIB3YIOTCS
IIEJIOYMCIICHHBIC OTIEpAIK HaJl CHMBOJAMH, UX KOJbI MPeoOpa3yroTcsi B 3HAYCHUS
tuma int. COOTBETCTBEHHO THIT 3HAYEHMS TaKOro BbIpakeHHs — int. Ecimm 310
3Ha4YCHUE TMPUCBAUBACTCA NEpPEeMEHHOW Tumna char, HYXHO HCHOJIB30BaTh SIBHOE

npeoOpa3oBaHUE TUIIA, HATTPUMED,
char ch=(char)('A'+'B"); .
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Onepannu cpaBHeHMs] CHMBOJIOB Ha CaMOM JIEJI€ CPAaBHUBAIOT UX KOJbI.

B nmporpamMmmMe M0XKHO HCITOTB30BATh MTEPEMEHHBIC U TUTEPAITBI THMA char.

Jlutepan tumna char — 3T0 CUMBOJI, 3aKJIIOYCHHBIN B OJJMHOYHbBIE KaBbIUKU: 'Z', '7',
v+v, v&v’ 'IO', 'qI'u T.II.

CUMBOJI MOXHO 3aJaTh TAaKXe€ €ro KOJAOM (IEJbIM YHCIOM B JECATUYHOU
cucTeMe cumciieHus ), Hanpumep char ch=88;

Hekotopple «cuMBOJBY HE UMEIOT Tpadudeckoro wu3o0paxkeHus. Takue
CHUMBOJIBI KOJIUPYIOTCS 0000, Harpumep, '\n' — HoBast cTpoka, \r' — BO3BpaT KapeTKH,
\t' — TaOynsanus. HekoTopble CHMBOJIBI UMEIOT CIICIIUATBHBIN CMBICIT — OJIMHOYHBIC U
JIBOMHBIE KaBBIUKH, CJAII. JIUTepanbl 3TUX CUMBOJOB 3alUCHIBAIOTCS NP MOMOIIU
cuMBoia \ : oaMHOYHAs KaBbluka — '\", mBoiHas kasbluka '\"', capm — \\'. MoxHO
3a]1aTh BOCbMEPUYHBIN MM IIECTHAAATEPUIHBIN KOJ1 cMMBoJIa: '\aaa' (He Ooee Tpex
BOCBMEPHUHBIX ITUPP a) mwin "\uxxxx' (POBHO YETHIPE MICCTHAIIATCPHUUHBIX IIH(PPBI
x). Tako#t croco0 3amaHusi Ha3bIBaeTCsA €SCaPE-mocie0BaTeIbHOCThI0. OCHOBHBIC
escape-TmocieI0BaTeIbHOCTH TTPUBECHBI B Ta0HIE 6.1.

Ta6muma 6.1 — OcHOBHBIEC €SCaPe-T0CIIeI0BATEIBHOCTH

Escape-nocneposarensHocts | Onncaxne
\ddd Bocbmepuynsiid cumson (ddd)
\uxxxx WecrHaguarepusinsiit cumson UNICODE (xxxx)
\' OpuHounan Kaswvka
‘e [eoiinas kaspiuka
\\ ObpatHuii cnaw
\r Boaepar kaperxu
\n Hosan crpoka (KasecTHuill Tax e, Kax nepesos CTPOKM)
\f Mepeson cTpanuubl
\t Cumeon rabynauum (Tab)
\b Boaspar Ha oaux cumeon (Backspace)

B mpaktuke mporpaMMHUpOBaHUS CHUMBOJIBI MPHUHATO JEIUTh HAa KATETOPUH:
OykBbI, IU(DPBI, YOPABISIONIME CHUMBOJIBI, MPOOEIbHBIE CHUMBOJIBI U JApPYTHE.
Pazmuuaror Takke Oosbiiie W MajeHbKHE OYKBBI. [IpoBepka TOTO, YTO CHUMBOJ
MPUHAIJICKUT OINPEACICHHON KaTeropuu, TNPEeIyCMOTPpEHa B KJacce-000J0UKe
Character. Tak, Character.isDigit(x) Bo3Bpaiaer true, eciv X — u(poBoii CUMBOIJI.
Mertop isLetter (x) mpoepsieT, OykBa nu x. Umerorcest meroas isLetterOrDigit(x) (x —
oykBa wim 1udpa?), isLowerCase(x) (x — manenbkas 6ykBa?), isUpperCase(x) (x —
oosbiias 0ykBa?), isSpaceChar(x) (x — nmpoben?).

Meton Character.toUpperCase(x) BO3BpaIaceT OOJIBIITYIO OYyKBY,
COOTBETCTBYIOIIYI0O OyKBE — 3HaueHWI0 X (MpoBepbTe B TAHENM KOJa:
Character.toUpperCase('x')). Merong Character.toLowerCase(x) comocraBisieT
MaJIeHbKYI0 OYKBY, COOTBETCTBYIOLIYIO OYKBE — 3HAUEHHUIO X.
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6.4.2. Tun boolean

byneBckuit Tumn B Java — 310 mpocToii Tin boolean u kiacc-o6onouka Boolean.
JIutepanbl Tuna boolean — 3to false u true («ioxb» U «mcTrHAY). K OyieBcKoMy

TUITYy TPUMEHUMBI OIepaiuu cpaBHeHus (== u !=) u omepanuu OyJeBO#l JIOTHKH
(Tabnmma 6.2).

Ta6nuna 6.2 — Onepanuu OyaeBOMH JTOTUKH

O0o3ra9eHnE Hazsanune
& Jlorageckoe H
(Logical AND)
| Jlormgeckoe HIH
(Logical OR)
A Joradeckoe HeKM04anmee HJIA
(Logical XOR (exclusive OR))
&& VkopoienHoe H
(Shift-ciruit AND)
Il ¥Yxopoiennoe HIH
(Shift-ciruit OR)
! Jloru4eckoe YyHapHOe OTpHIAHHE
(Logical unary NOT)
?: Tpon4YHas YCI0BHAA ONEPaHA
(Ternary if-then-else)

3HaueHHs] OyJEBCKOIO THINA TMOJYy4YalOTCs KaK pPe3yJbTaT apu(pMeTH4ecKoro
CpaBHEHUSI 3HAYCHHUI IPYTMX THUIIOB WM/WiH Kak pe3ynbrat onepanuii 1 (AND — &),
NIJIIN (OR — |), Uckmrouarommee UJIM (XOR — #), HE (NOT —!). Tabmuma 6.3
JEMOHCTPUPYET MpaBUjia BBIMNOJHEHUS ATUX ONepanuil (aHaJOTWYHBI JEHCTBUSM
ATUX omnepaluii Ha OUTax IENbIX YUCEeN).

Tabnuna 6.3 — [IpaBuia BHIOTHEHUS onepanuii OyaeBoi JIOTUKA

A B A&B AB AB 1A
false false false false false true
false true false true true true
true false false true true false
true true true true false false

Kopotkue jorndeckue onepauum (&& u ||).

Kak BunHO u3 Tabnuiel 3.4, onHocumBoIbHas oneparust UJIW npuBoaut x true-
pe3yabTary, Korjga onepang A — true, HezaBUCUMO OT TOro, kakoB B. TouHo Takxke
orepauus M npuBomut k false-pesynbrary, korma A — false, HezaBucumo ot Toro,
KakoB B.

Ecnu ucnonbs3oBath nBy3HauHblEe (GOpMbl (&& U ||) BMECTO OJIHO3HAUHBIX (& U
), Java BooOIIe He OyJeT BBIMOJHATH OICHKY MPABOrO OIEpaHJ]a, CCIM 3HAYCHHUEC
BBIPAKEHUSI OJTHOCTHIO ONPEENsIeTCsl 3HAYEHUEM JIEBOTO OllepaH/a.
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Hcnonb3oBanre KOPOTKOM (OPMBI CTANIO CTAHIAPTHON MPAKTUKON B OYJIEBCKOM
JIOTUKE, OCTaBJISIsI BEPCHU C OJWHOYHBIM CHMBOJIOM HCKJIIOYUTEIBHO IS
MOpa3psJIHbIX OMNEepalii MeJbIMU TUINAMU (XOTS €CThb M HUCKIIOYEHHUS U3 ITOro
MpaBuja).

TunoBoe mnpuMeHeHuEe OYJIEBCKOTO THUIMA W OMNEpaluil ¢ HUM — XpaHEHUe
pe3yNbTaTOB MPOBEPKHU CIOXKHBIX ycinoBui. Hampumep, (x>2.0)&(x<5.0) Oyzer
UMETh 3HadyeHue true, eciii JCUCTBUTENBHOE X YIOBJIETBOPSET HEPABEHCTBY
2.0<x<5.0. Boipaxxenue !(x>2.0) UICTUHHO IJI TE€X K€ X, UTO U BbIpaxkeHue (x < 2.0).

Pe3ynbpTaThl OysneBCKUX onepalruii ¢ KOHCTAaHTaMU U OyJIEBCKON MEPEMEHHOU X:
Itrue — false, !false — true, x|true — true, x|false — x, x&false — false, x&true —
X.

Tpouunasi ycjioBHasi onepanusi.

B Java ompezenena TpouuHas (¢ Tpemsi omnepaH/ilaMu) yclioBHas orepaius (?:).
Ee cunTakcuc:

expressionl ? expression2 : expression3

expressionl — BepakeHUe, NMetolee 3HaueHue tumna boolean.

Ecnu oHo true, To BeIumcisieTcs expression2, unave (ecau expressionl — false),
BBIYHCIISICTCS  eXpression3. Pe3ysbraToM YCIOBHOW ONEpaIuu SBISCTCS 3HAYCHHC
BBIUMCIIIEMOTO BBIpaKCHHs. TpeOyeTcs, YTOOBI €Xpression2 wu expression3
BO3BpalllaJid 3HAYCHHUE OJTHOTO M TOT'O JK€ THIIA, KOTOPBIH He MOXKeT OBITh VOid).

[Ipumep JeMOHCTpUPYET NpENOTBpallleHHe JCJCHUs Ha HyJIb OJjarojaps
MIPUMEHEHHUIO YCIIOBHON OTICPAIIAH

ratio = denom==0 ? 0 : num/denom;

YactHoMy ratio mpucBamBaercs 0, ecnu nmenurens denom paBeH HYIIO, U
pe3yNbTaT JIeJICHUS B IPOTUBHOM ClTydae.

6.5. Ilopsinok BbINOJIHEHUS PA0OTHI
6.5.1. PaGora B oxkHe koaa BlueJ ¢ Tunom char

1) OObsBuTe char-nepemMeHHYI0 W TPUCBOMTE €Ml 3HAYCHHE JUTEpaia —
MaJIeHbKOW JIATUHCKOW OYyKBbI, Hampumep, 'Z'. IIpoBepbTe 3HaueHHE MEPEMEHHOM,
HaxaB Enter.

2) HM3meHuTe 3HAUYeHHE IMEPEMEHHOH, YMEHBIIWB WM YBEIMYUB €ro Ha
HEeOO0JIBIIIOE 1IEJI0€ YUCIIO (37€Ch HYKHO HCIIOIb30BaTh SIBHOE MTPe0Opa3oBaHue TUIA B
char mist BepakeHHs B TIPaBOM YacTW oOleparopa MPUCBAMBAHUS — OOBSCHUTE
nouemy). [IpoBepbTe 3HaUEHNE TTEPEMEHHON B CPOPMYIUPYITE CBOM BBHIBOJI.

3) HabGepure nocnenoBaTebHO B OKHE KOJa

Q<F

FQ

A’

'X'==88

Y'=="X'+1

[Ipoananu3upyiiTe 3HAa4Y€HUs, BO3BPAILCHHBIE ONEpaAlMSIMH CpaBHEHUS, U
CEJIaliTe COOTBETCTBYIOIINE BBIBOJIBI.

4) TIposepbre padboty meronoB toUpperCase () u toLowerCase(). [ist aToro
BBEJIMTE B [TAHEJIb KOJA CJIEAYIOIIUE ONEPATOPBI:
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char al= Character.toUpperCase ('V');

char a2= Character.toUpperCase ('V');

char a3= Character.toLowerCase ('Q’);

char a4= Character.toLowerCase ('q');

[Tociie BBOAA KaKIOro OINeEpaTopa IMPOBEPSUTE 3HAYECHHE COOTBETCTBYIOLICH
nepeMmenHoi. [Ipoananusupyiite pe3ynbrarsl. CAenaiTe BEIBOIBI.

5) TIlposeprre paboty wmeromoB isLetter(), isDigit(), isLetterOrDigit()
(apryMeHTOM METOJIOB SIBJIAE€TCS CUMBOJI). [[1si 3TOro BBeIWUTE B TMAaHEIU KOJAA
CIcayromuc OornecpaTophl:

boolean b1=Character.isLetter(‘A’);

bl=Character.isLetter('9");

bl=Character.isDigit('A");

bl=Character.isDigit('9');

bl= Character. isLetterOrDigit ('9");

b1= Character. isLetterOrDigit (‘A');

bl= Character. isLetterOrDigit ('&");

[Tocme BBOJA KakJIOro orepaTopa IPOBEpsAHTe 3HaueHUE IepeMeHHon bl.
[Ipoananusupyite pe3ynprarbl. CenanTe BhIBOBI.

6) OHpeI[CJ'H/ITe ACCATUYHBIC W MMCCTHAAUATCPUIHBIC KOAbI MAJICHBKHX M
OoJbIIUX OYKB pyccKoro andaButa, Habpas

System.out.printin((int)6yksa); wim

System.out.printf("%x",(int)0OykBa);

n

System.out.printIn(Integer.toHexString((int)0yksa));

Hampumep,

System.out.println((int)'B");

System.out.printf(*%x\n", (int)'B’);

System.out.printin(Integer.toHexString((int)'B"));

System.out.println((int)'6");

System.out.printf("%x\n", (int)'6");

System.out.printIn(Integer.toHexString((int)'6")); .

Cnenaiite BEIBOIEI.

6.5.2. Padora B okHe koxa BlueJ ¢ Tumom Boolean

1) B nanenu koj1a BBEUTE:
boolean a=false;

boolean g=true;

a==

al=q

a<q

a>(Q

Cnenaiite BEIBOIEI.
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2) B mnaHenu Kkojma ONpeNCNIUTE YHCIOBYHO IEPEMEHHYI0 X M OYJIEBCKYIO
nepemMeHHyo b. Beraucnure 3HaueHue b = (x>2.0)&(x<5.0) nmpu x=2.1. [ToBTopuTe
BBIYKMCIeHne npu x=5.3. Beraucoure b = (x>2.0)|(x<5.0) mpu Tex e 3HAYCHUSIX X.
[IpuBenuTe B OTUETE PE3YIBTATHI M CICIAHHBIC BBIBOIBI.

3). BBequte OyneBckue repeMeHHble ¢, d, e, f. Beraucoute e mo gpopmysie
e=!(c&d]|true) | (! c|!d) mist Bcex BO3MOXHBIX 3HAYCHHH ¢ U d.

4) Beraucmute = (!(c|d)==(!c&!d)) mis Bcex BOBMOXKHBIX 3HaUCHUH C U d.

5) CocraBbTe OyJIEBCKOE BBIP@KCHHE, KOTOPOE HCTUHHO JUISI 3HAYCHHH X,
HaXOJSIIIUXCSI BHYTPH OTMEUYCHHBIX MHTEPBAIOB (PUCYHOK 6.2). 3HAYCHHS TpaHMIL
MHTEPBAJIOB BBIOEPUTE camMocTOsTeNbHO. [IpoBepprTe B OKHE KOJAa 3HAUYCHHE
BBIPXKCHUSI JIUISl 3HAUYCHUH X, HAXOJIIMXCS BHYTPH HHTEPBAIOB M 3a TpEeIaMu
MHTEPBAJIOB.

——— e E— >

Puc. 6.2. nTepBaisl Ha ocu X, B KOTOPBIX BBIpQXKCHHUE
JIOJKHO OBITh UCTUHHO

1) CocraBbTe OyJIeBCKOC BBIp@KEHHE, UCTUHHOE JUIS TOYEK C KOOPIMHATAMH
(X,y), JIexanux BHYTpH HpsiMOyrojibHUKa (pucyHOK 6.3). Pacmosnosxenue
npsMoyrojibHuka Ha Tiockoctd XOY  BbIOEpUTE  CaMOCTOSITEIBHO.
[IpoBepbTe B OKHE KOJa 3HAYCHUE BBIPAKEHUS I TOYEK, HAXOMSIIMXCS
BHYTPH MPSMOYTOJILHUKA U 32 €T0 MpeJIeIaMH.

%%

Puc. 6.3. OGmacTh HICTUHHOCTH BBIPAKEHUS

[To mynktam 3)-6) npuBeauTE PE3yIbTATHI U CACIANTE BHIBOIBI.

6.5.3. PazpaboTka mporpamMmbl /Jisi BBINOJHEHUS ONepPalMid ¢ JaHHBIMHU
tuna char u boolean

1) Pa3paboraiiTe mporpaMmy COrJIaCHO BapHaHTy 3aaanHus (Tabnuna 6.4).

2) IIpoBenuTe OTIAAKY MPOTPaMMbI U MCIIBITAHUE HA JTOCTATOYHOM KOJNYECTBE
TECTOBBIX TPUMEPOB.

HamomMuuM, dYro mojx TecToM (TECTOBBIM MPUMEPOM) TOHUMAETCS HaO0p
BXOJIHBIX JIAaHHBIX W COOTBETCTBYIOIINIA €My HAaOOp BBIXOJHBIX JTAHHBIX MPOTPAMMBI.
[IporpammucT momkeH pa3paboTaTh Il CBOEH TIporpaMMbl HaOOp TECTOB,
MIPOBEPSIONINI BCE BO3MOXKHBIC ClTydar (BETBH) PeallM3aIlii IPOTPaMMBL.
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B nannoit pabote aiig 0osiee MOTHOTO MOHUMAHMS PA3IMUNUNA MEXKIY YCIOBHBIMU
omeparusiMd & U &&, | m || mTpuBeaWTe TECTHI, HE MPOCTO OTIPABIISIOIIHNE
porpamMmy 1o OJHOMY M3 JIByX BO3MOXKHBIX IyTE€H, HO €LIE U JEMOHCTPUPYIOIIHE,
KAKUE€ U3 YYACTBYIOIIMX B YCIOBHOM BBIPQKEHUU ONEpalMii OyIyT BBINOJHATHCS B
pe3ysbTaTe MPUMEHCHUS JBY3HAYHBIX && W ||, a Kakue — HEeT (PacCMOTPHUTE BCE
BO3MOKHBIE CITy4an).

HamoMHuM, 4YTO 3Ha4YeHHE MPABOIrO OIEpaH]a JIBY3HAYHOW (YKOPOUEHHOMN)
JOTUYECKOM OIepalid HE BBIUMCIAETCSA, €CJIM 3HAYEHUE JIEBOTO OlepaHaa
MOJIHOCTBIO OTIPEJIETISIET PE3yIbTaT ONepallUu.

6.6. BapuaHTsl 3ajaHni

B xauecTBe MHAMBHIYAILHOTO 3aaHUS HA JJaOOpaTOPHYIO pabOTy MpeaiaraeTcs
pa3paboTaTh MPOTPaMMy, BRIUHCISIONIYIO 3HAYCHHE CHMBOJIBHOW TMEPEMEHHOW a B
3aBHCHMMOCTH OT 3HAYCHHH CHMBOJIBHBIX IMepeMeHHBIX ¢ u d. B mporpamme s
MIPUCBOCHUS 3HAYCHUS ITEPEMEHHON a HYKHO HCIO0JIb30BATH TPOUYHYIO YCJIOBHYIO
onepanuio. B okHe TepMUHaia JOKHBI ObITh BHIBEICHBI 3HAUEHHUS TIEPEMEHHBIX @, C
u d B BUJC CUMBOJIOB M B BHJIC KOJOB CHUMBOJIOB JIJIsl KKJIOTO TECTOBOTO IpHUMeEpa.
BapwuanTsl 3a1aHuii npuBeieHbI B Tabmie 6.4.

BapuanT 3ananust V He00X0UMO BBIYUCIUTE IO hopmyJie

V=N%141=0? N%14: 14,
rie N — HoMep CTy/ICHTa B CITUCKE TPYTIIIHL.

Tabnuia 6.4 — BapuanTsl 3a1anuit

No ni/mt | TlpaBuio 1y1st BEIUKMCTICHUS 3HAUCHUSI IEPEMEHHOM a
1 a=c+d, eciu ¢ — nudpa, d — OykBa, wiM ¢ — 3HaK '&';
a=C+2, B IPOTHUBHOM CJIy4ae.
2 a=c—d, ecmu c — OykBa, d — OykBa, c>d;
a=04701, B IPOTUBHOM CJIy4ae.
3 a=c, ecau ¢c='A' wim ¢='F' wau ¢="a' uiam ¢="T ', d — uudpa;
a=d, B IpOTHBHOM cJIy4ae.
4 a=Cc+10, ecnu € — 3Hak '# wim '@', d — He OykBa;
a='G', B MpOTUBHOM cITy4ae.
5 a= Character.toUpperCase(d), eciu ¢="Y" miu '!", d — OykBa wim mudpa;
a=c, B MPOTHBHOM CJIy4ae.
6 a= Character.toUpperCase(c), eciu ¢="y" miu 'n', d — He 3HaK '%';
a=d, B MPOTHBHOM ClTydae.
7 a=c+20, eciiu ¢c='R' wim 'r', d — He udpa u HEe OyKBa;
a=d,
8 a= Character.toLowerCase(c), ecnu ¢ — OykBa, d — mudpa mim OykBa Wim
3HaK '*';
a=++d, B IPOTHBHOM CITyuae.
9 a= Character.toLowerCase(d), eciu ¢ — riudpa miau 3Hak '$', d — OykBa;
a=cC,
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ITponomkenue Tabauupl 6.4

No ni/mt | [1paBuio 1y1st BEIYKMCICHUS 3HAYCHUSI TIEPEMEHHOM a

10 a=d—; ecim ¢ ='@', wm ¢ — OykBa, wiu d — He udpa;
a=C—, B MPOTHBHOM CITy4ae.

11 a="Y', ecnu ¢ — OykBa win nudpa, d — He OykBa 1 He MUdpa U HEe 3HAK '#';
a='N', B mpoTBHOM ciy4ae.

12 a= Character.toUpperCase(c), eciiu ¢ — OykBa, HO ¢ HE SBJIIeTCsA OyKBaMu
'A'unn 'a’, d ='%';
a=d, B IpOTHBHOM cJIy4ae.

13 a=c+d, ecau ¢ — OykBa, Ho He 'R’, d — nudpa, HO HE '9';
a='7', B IpOTUBHOM CJIy4ae.

14 a='5", eciiu ¢='9' wmm ¢='0', d — He OykBa u He '#';
a=C++, B HPOTUBHOM CJIy4ae.

6.7. Ilpumep nporpamMmMbl 1 ee TECTUPOBAHUS

BaDI/IaHT 3aJaHUA.
a= Character.toUpperCase(d), ectn ¢c='N' niau '@', d — 6ykBa;
a=C, B IIPOTUBHOM CJIy4ac.
CorniacHO BapuaHTy 3aJaHus, pa3paboTaeM TEpHApHBIM omepaTop (omeparop
MIPUCBOCHMUS Pe3ysibTaTa, BO3BPAIIaeMOTr0 TPOMYHOM YCIOBHOM omneparuei):
a=(c=="N"||c=="@") && Character.isLetter(d) ?
Character.toUpperCase(d) : c;

TekcT mporpammel Ha A3bIKe Java:

public class Labb {
public static void main (String[ ] args){
chara,c='N,d="'q"; /Tecm 1
a=(c=='N]|c="@") && Character.isLetter(d) ?
Character.toUpperCase(d) : c;
System.out.printf(
"lMepemeHHas c: 3HayYeHune = %c, kog cumona = %d(10) = %x(16)\n",
c, (int)c, (int)c);
System.out.printf(
"MepemeHHas d: 3Ha4eHue = %c, ko cumeona = %d(10) = %x(16)\n",
d, (int)d, (int)d);
System.out.printf(
"MepemenHas a: 3HayeHne = %c, kog cumsona = %d(10) = %x(16)\n",
a, (int)a, (int)a);
1}

JInsi TpOBEpKM MPABUIBHOCTH COCTABJICHUS YCJIOBHOTO BBIPAKEHUS TPOUYHOMU
YCIIOBHOW OTEpaIlfK, MpOoTpaMMa JOJDKHA OBITh MPOTECTUPOBAHA HAa HECKOJBKUX
TECTOBBIX IPUMEPAX C COOTBETCTBYIOLIMM aHAJIU30M pe3yibTara. B npuBeaecHHOM

TEKCTE NPOrPaMMbl UCIIOJIb3YETCS NEPBBIA TECTOBBIA MPUMED:
c='N,d='q"; /Tecm 1.
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Pe3ynbTaT BbINOJIHEHUS MPOTPaMMBbI IPUBE/ICH HAa PUCYHKE 6.4.

P at

<& Blue): OkHo TepmuHana - labd =NRCN X

Hacrpoiiku

MepeMeHHaa c: 3HadeHue = N, Koj cuMmBOna
MepeMmeHHaa d: 3HayeHWe = ¢, KOJ CUMBONa
MepeMmeHHaA a: 3HaveHue = (, KOO CUMBONa

78(10) = 4e(16)
113(18) = 71(16)
81(10) = 51(16)

Puc. 6.4. Pe3ynbTar BHIIOTHEHUS IPOTpaMMBbI Ha TecTe 1

Anainms pe3yibprara Ha Tecte 1:

JI1s moydeHusl 3HaY€HUs YCIIOBHOTO BBIPAKEHUS BBIYUCIISIOTCS 3HAYCHUS
oriepalui, BIJICJICHHBIX JKUPHBIM MIPUDTOM (OTBETHTE, IOUEMY TOJIBKO OHH).

Peanm3zanust mporpaMmbl  OCYIISCTBIISCTCS IO IIEpBOMY NyTH (eciu
YCJIOBHOE BBIPAYKEHUE UCTUHHO).

JUis moslydeHus pe3ysibTaTOB padOThl MpOrpamMMbl Ha CIEIYIOMIMX TECTax
PEKOMEHIyeTCsl BHOCUTb B HCXOJHBIA KOJI TPOTPaMMbl COOTBETCTBYIOIIHE
M3MEHEHUs, NEePEeKOMITUIUPOBATh M 3allyCKaTh MpOrpaMMy 3aHOBO. B cienyromieit
(mecToit) mabopaTtopHoil paboTe Mbl HAYYUMCSI BBOJUTH 3HAYECHUSI BXOJIHBIX JIAHHBIX
B IIPOIIECCE BBHIMIOJIHEHHUS IPOTPaMMBI ¢ TIOMOIIIHI0 OMOIMOTEYHOTO Kacca Scanner.

Pe3ynbTaT BBINONHEHUS TPOTPaMMBbI HAa TECTE 2 NMPUBEACH HA PUCYHKE 6.5.

public class Lab5 {
public static void main (String[ ] args){
chara,c='@',d="'q"; /Tecm 2
a=(c=='N"]|c=="@'") && Character.isLetter(d) ?
Character.toUpperCase(d) : c;

Y

<K Blue): Okxo Tepmunana - lab5 = | B |-

Hactpoku

MepemeHHaa c: 3Havyenue = @, koA cuMBONA
MepemeHHan d: 3HadeHwe = @, KOO CWUMBONA
MepeMeHHaa a: 3HadeHue = (Q, KO CMMBONA

64(18) = 40(16)
113(18) = 71(16)
81(18) = 51(16)

Puc. 6.5. Pe3ynbTat BHIIOTHEHNS IPOTPaMMBbI Ha TeCTe 2
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AHaJn3 pe3ynbTaTa Ha TeCTe 2:

Jlisg momydeHus] 3HAYEHHUS] YCJIOBHOTO BBIPAKEHUS BBIUUCISIOTCS 3HAYCHUS
oTiepalii, BEIICICHHBIX )KUPHBIM HIPU(TOM (OTBETHTE, TOUEMY TOJIBKO OHH).

Peanuzamust mporpaMMbl OCYIIECTBISICTCS MO MEPBOMY MYTH (€CIHM YCIOBHOE
BBIPQ)KEHHE UCTUHHO).

Pe3ynpTaT BBINOJHEHUS IPOrpaMMBbl Ha TECTE 3 MPUBEAEH HAa PUCYHKE 6.6.

public class Lab5 {
public static void main (String[ ] args)X{
chara,c=#,d="q"; /Tecm 3
a=(c =='N'|]| c =='@") && Character.isLetter(d) ?
Character.toUpperCase(d) : c;

4k Blue): Okxo TepmMuHana - lab3 =RREN X

Hactpowrku
HEDEHEHHBH C: 3HadYeHue = ¥, KOO cvMBONa

nEpEMEHHaﬂ d: 3sHayeHue q, Koo CWMMmBOnNa
HEDEMEHHBH a: 3Havyenue = #, Kog cumeona

35(18) = 23(16)
113(10) = 71(16)
35(10) = 23(16)

Puc. 6.6. Pe3ynbrar BeIOTHEHHUS IPOTPAMMBI Ha TeCTe 3

AHanus pe3ynbTara Ha Tecte 3:

JInst mosiydeHMsl 3HAYEHHsI YCIOBHOTO BBIPQXKEHUS BBIYMCISIFOTCS 3HAYCHUS
orieparuii, BbIICIEHHBIX )KUPHBIM HIPU(TOM (OTBETHTE, IOYEMY UMEHHO OHH).

Peanuzamus mporpaMMbl OCYHIECTBIISIETCS 110 BTOPOMY NIYTH (€CIH YCIOBHOE
BBIPAXKEHHE JIOKHO).

Pe3ynbraT BEINONHEHUS IPOTPAMMBbI HAa TECTE 3 MPUBEAECH HA PUCYHKE 6.7.

public class Lab5 {
public static void main (String[ ] args){
chara,c='N,d="&"; /Tecm4
a=(c=='N"||c=="@") && Character.isLetter(d) ?
Character.toUpperCase(d) : c;

& Blue): Okvo Tepmunana - lab5 =AaCE X

Hacrpoiiku

epemeHHas c: sHadeHne = N, Kog cuMBona
epemenHan d: sHadenme = &, Kog cuMmBOna
lepemenHas a: sHadenue = N, Kog cwMBona
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Puc. 6.7. Pe3ynbTar BHIOTHEHUS IPOTpaMMBbI Ha TecTe 4
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Amnanus pesynbTaTta Ha Tecte 4:

Jlisg momydeHus] 3HAYEHHUS] YCJIOBHOTO BBIPAKEHUS BBIUUCISIOTCS 3HAYCHUS
oTiepalii, BEIICICHHBIX )KUPHBIM HIPU(TOM (OTBETHTE, TOUEMY TOJIBKO OHH).

Peanuzamus mporpaMMbl OCYIIECTBIISIETCS 10 BTOPOMY MIYTH (€CHH YCIOBHOE
BBIPAKEHHE JIOKHO).

Pe3ynbTarhl BHIMOIHEHUS MPOTPaMMBbl HA BCEX TECTOBBIX MPHUMEpPax COBIAJIH C
0’KH/1Ia€MBIMH, YTO MO3BOJISIET CAENIATh BBIBOJ O €€ pab0TOCIIOCOOHOCTH.

6.8. PexoMeH1aMu 10 COCTABJIEHUIO 0TYETA MO JIAa00paTOPHOIi padoTe

OT4eT MOJIKEH COOTBETCTBOBATH TPEOOBAHUSIM, M3JIOKEHHBIM B MyHKTE 2.8, U
coJiepKaTh pa3ielibl, IEPEYUCICHHbIC B TyHKTE | TaHHBIX METOJUYECKUX YKa3aHUM.

B nononHeHue K pazaenam oT4eTa, IPEICTAaBICHHBIM B IIYHKTE |, onuimTe Bce
MCCJIEIOBaHMsI, KOTOPbIE BBl IIPOBEIM B OKHE Koja (1. 6.5.1, m. 6.5.2) u cnenanHble
BaMH BBIBO/IBI.

B 3aganum 6.5.3 0co00e BHMMaHHe HYKHO yIeJUTHh pa3iaeay 5) — TeCTOBBIC
pUMEPbl M PE3ysbTaTbl MX 00paboTku BpyuHylo. Pa3paGorarb TecThl A
NpOBEepPKH  PadOTOCHOCOOHOCTH  BCeX BO3MOKHBIX JIMHUI  NOBeJeHUs!
NPOrpamMmbl.

6.9. KoHTpo/ibHbIE BONPOCHI

1) Ans yero ucnonb3yercs tun char. CkonbKko OMTOB 3aHUMAET 3HAYEHUE THUIA
char?

2) Uto Takoe Unicode? Kakx mnpencraBisercs cumBon B Java? CKOJIBKO
CHUMBOJIOB MOKHO MPEICTABUTh COOTBETCTBYIOUIUM 00pazoM?

3) Kak MOXHO 3amaTh CHMBOJIBHBIM JsuTepas B mporpamme? HazoBure
3 crocoba.

4) Kak BbIBECTH KOJ CUMBOJIA?

5) Kakue omepanuu omnpeneneHsl s Tuma char? IlpuBeaute B KauecTBe
nprMepa y4acToK Kojia, TpeOYIOIIHi ABHOro mpeoOpa3oBanus tuma char B int u Int
B char.

6) [lo xakoMy MOpPHUHIUITY BBIMNOJIHSIETCS CpPaBHEHHE CUMBOJIOB? Uemy paBHBI
sHaueHus Beipaxkenuit 'A'<'D', 'C'>'F', '9'<'A'. Kakoro onu tuma?

7) C KakuMud METOJaMH, pEaTU3YIMMUMU (QYHKIUM HaAJ CHUMBOJIAMU U
omnpeneneHHbIMU B Kkiacce-o0osiouke Character, Bbl TO3HAKOMUJIUCh B  XOJ€
BBITIOJTHEHUS JaHHOW JabopatopHOW paboThl? 3HAYEHUST KaKUX THUIIOB OHH
BO3BpAIAIOT?

8) Hns dero wucnosnb3dyercs Tun boolean? Kakoit kiacc o00oyiouka emy
COOTBETCTBYET B Java?

9) Kakue 3HaueHus MOXET MPUHUMATH TUIT boolean?

10) Uemy paBHBI 3HaUCHUS BhIpakeHuH 2>5, 3<10 ?

11) Kakue oneparuu ornpeaeieHs! i AaHHbIX Jtorudeckoro tuma (boolean)?

12) HazoBute mpaBumiia BRIMOJHEHUS OTIEpAIIAid OyJIeBOM JTOTUKH.
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13) B dyem cocToUT OCOOEHHOCTH BBIMOJHEHUS YKOPOYEHHBIX ONEpaluii
&& u ||?

14) Yto u3 cedst mpeacTaBiIsieT yCIOBHOE BhIPAKEHUE?

15) IlpuBenure mpuMep CIOXHOTO YCJIOBHOIO BbIpaXeHHs. Uemy paBHO €ro
3HaueHue?

16) OOBsSICHUTE CHHTaKCHUC TPOUYHOM YCI0BHOM omneparuu. [IpuBenure mpumep.
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