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1. OBIIUE TPEBOBAHUS K BBIITOJIHEHUIO JIABOPATOPHbBIX PABOT

JInst ocBOEHUsI OCHOB IPOrPaMMHUPOBAHMS Ha SI3bIKE Java mpeqjiaraercs cepus
naboparopHbix padot. Kaxkmas pabora TpeOyeT u3ydeHus METOJUYECKUX YKa3aHUuM U
PEKOMEHJIOBAaHHOM JIUTEepaTyphbl, MOJArOTOBKY TEKCTa MNPOrpaMMbl, KOMITHUJISALIUIO
MIPOrpamMMbl HEKOTOPOE €€ UCCIIEA0BAHUE.

Bce nelicTBus, yka3aHHbIE B METOJMYECKUX YKa3aHUSAX K OTIEIbHOM pabore
(ocBOEHME MPAKTUYECKUX MPUEMOB UCIIOJIB30BAHUS CUCTEMBI pa3pabOTKU MIPOrPaMM,
00BsICHEHHE NMPUMEHEHHBIX 3JIEMEHTOB s3bIKa Java, OTBETHl Ha BONPOCHI, 3aJaHMUS)
00513aTEIbHO JOJKHBI OBITH BBIITOJIHEHBI JI0 CIEAYIOLIET0 JIa0OpaTOPHOTO 3aHITHSL.

[To BemMosHeHHOUM nabopaTopHOil paboTte cocraBisieTcss otueT. OdopmieHue
OTYeTa JAOKHO COOTBETCTBOBATH TPEOOBAHUSAM K TEKCTOBBIM YUEOHBIM JIOKyMEHTaM
cootBercTByOIIMX ['OCToB [DaexkTpoHHBIA (OHA NPABOBOM M HOPMATHBHO-
TEXHUYECKOU ToKyMeHTauuu. http://docs.cntd.ru].

OTuer mpexacraBiseTcs Ha JgucTax Gopmara A4 u B 3eKTpoHHOM BHae ((aiin
Microsoft Word). IlepBeiii nucT oryeTta — TUTYJbHBIA. Ha HeM yka3pIBaeTcs
Ha3BaHUE By3a, Ha3BaHUE BbIMycKarowed kadeapwl, HazBanue padorel, MO wu
rpynna ucnonauutens, PO npunumarouiero padoty, ropoa (CeBacTomnosb) U TOJI.
[Ipumep odopmiaeHuss TUTYJIBHOIO JUCTa IpHUBEAEH B npuiioxeHun A. Crenyroniue
JIMCTBHI SIBJISIFOTCS] COOCTBEHHO OTUETOM U JOJDKHBI COAEPKATh CIAEAYIOLINE pa3/iebl:

1) uenb paGoThI

2) mOoCTaHOBKA 3aJ1a4u;

3) ananmu3 3a7aud, BBIABISIONMIMKA CBS3M MEXIY DJJIEMEHTaAMHU  3aJaud
(o60cHOBaHHME THUIIOB BXOJHBIX M BBIXOJHBIX JaHHBIX, OMHCAHUE PEATU3IYEMBIX
dyHKIWiT);

4) cxema | OINKCaHue aJropyuTMa PeIICHUs 3a/1auu;

5) TecTOBBIC IPUMEPHI U PE3YJIBTATHI X 00PaOOTKH BPYUHYIO;

6) TeKcT Java-rporpaMmbl, 3aJaHHON BapUaHTOM 3aJ[aHUS;

7) cBemenust 00 OTJIaAKE MPOTrpaMMbl M TIPOBEPKE €€ paboTOCIIOCOOHOCTH
(omucanue OmMUOOK (CUHTAKCUYECKUX U JIOTUYECKUX), BBISBICHHBIX Ha JTare
OTJIAJIKU TPOrpaMMbl, pe3yJbTaThl pPabOThl (B BHUAE CKPUHIIOTOB), CpPaBHEHHE
pe3yJbTaToB paboThl MPOrpaMMbl Ha TECTOBBIX MPUMEPAX C PE3yJbTaTaMH PYyUHBIX
pacyeToB);

8) BBIBOABI (KOHCTATUPYET pEUIEHHWE BCEX 3aJay, OMUCAHHBIX B pasielie
«ITocTaHoBKa 3amaum»).

CryzaeHT 00s13aH 3aBeCTU pabOUyI0 TETPa/lb, B KOTOPOU TOJKHBI (PUKCUPOBATHCS
UHCTPYKIIMH K pabO0Te, BOMPOCHI, BOSHUKAIOIIUE MPU BHITIOTHEHUU PAOOTHI U OTBETHI
HA HUX, YEPHOBUKU U (parmMeHThl mnporpamMm. B pabodeil Terpagu MOXHO
NPEJICTaBIATh OTYETHI MO paboTtam. [Ipu 3TOM TUTYJBHBIN JUCT KaXJAOro OTYETa
JIOJKEH HAaXOAMThCS Ha TMpaBoll cTpaHuue pas3Boporta. PabGouyio Terpaab
00s3aTEIbHO MMETh HAa KaXJOM Ja0OpAaTOPHOM 3aHITHH — OyAyT OIICHUBATHCA
KaueCTBO Y MOJIHOTA BBIIOJIHEHHBIX 3aJIaHU.


http://docs.cntd.ru/�

CryaeHT momyckaercs K 3allluTe oTueTra Io J1abopaTopHOil paboTe mocie Toro,
KaK OH IMPOJIEMOHCTPHUPYET IMPENO/IaBaTeII0 BHINOJHEHNE MMOCTABICHHON 3a/lauyu Ha
KOMITIbIOTEpE (pe3ysbTaThl pabOThl MPOrpaMMbl W/WJIU APYroe 3ajlaHue, Harpumep,
paboty ¢ okHOM Koja Bluel) u npenocTaBuT namnky ¢ pa3paboTaHHBIM java-MPOEKTOM
(B AJIEKTPOHHOM BU/IE). Pexomennyemoe Msl TTANKH:
JIab n m ®amunus 'pynma ['ox, rome n — Homep nabopaTopHOM pabOTh, M —
HOMEp TpoeKTa (WMCIONb3yeTcs eciM 3aJaHue 1o JabopatopHoit pabote
IpeaycMaTpuBaeT pa3paboTKy HECKOJBKUX MPOEKTOB). TEKCTOBBIN (aiiin ¢ oT4eTOM
10 paboTe PEKOMEHYETCsl IOMECTUTD B MAINKY MPOEKTA.

3amura 7a00paTOPHBIX pabOT COCTOMT M3 JOKJIaAa CTyAEHTa O MPOJAEIaHHON
paboTe ¢ oOBsicHEHHMEM cojepkaHusi otuera. CTyAEHT JODKEH OTBETUTh Ha
KOHTPOJIbHBIE BOIIPOCHI K COOTBETCTBYIONIEH JabopaTOpHOIl paboTe, MpUBEICHHBIE B
METOJIMYECKUX YKa3aHUAX, a TaKXKe JIpyrue BOMPOCHI MPEroJiaBaresis, Kacarluecs
MOCTABJICHHOW 3aJa4d, MOKa3aTh pabOTOCIOCOOHOCTh MOJATOTOBIEHHON MPOrpaMMbl
U HaBBIKM paboOThl ¢ mporpamMMHoN cuctemoi. [lpm 3ammre Tekymie padoOThI
BO3MOXHBI BOMPOCHI O TeMaM MpeAbIAyIUX JabopaTopHbIX pabor. Pesynbrar
3ammThl oreHuBaeTcs mo mkaie 0 — 100 6ammos (ESTC).

JI1s HOArOTOBKM MPOTPaMM CTYJIEHTAM PEKOMEHIYETCS YCTAHOBUTh HAa CBOUX
KOMITBIOTEPAX TIOCIEIHIO BEPCHUI0 CHUCTEMBbl pa3paboTku mporpamm Bluel] wu
COOTBETCTBYIOIIYI0 BEpPCHIO KOMIUIEKTa paspabotunka Java Development Kit
(http://www.bluej.org).

BrimonnuB HecnoxxHyio HacTpoiiky Bluel, MmoxkHO BbIOpaTh Hanbonee yao0HBIH
s Bac si3p1k mHTEpdEtica.

Pekomenayercss MMeTh ChbEeMHBI HocUTenb HH(popmammu (QIdBII-TUCK), Ha
KOTOpPOM OyAyT XpaHUThCSA MPOEKTHl JAOOPATOPHBIX PAbOT U COOTBETCTBYIOIIHE
OTYETHI.



2. JABOPATOPHASA PABOTA Nel. BBIITIOJIHEHUE ITPOCTBIX
IHPOI'PAMM B BLUEJ

2.1. llean padoTbI

OcBouth OCHOBBI TmpuMeHeHus Blue] — moAroToBky TekcTa MNpOrpaMMBl,
KOMIOWISIUIO TPOrpaMMBbl, UCIIPABICHUE OIMOOK U MPOCMOTP pe3yJIbTaTOB.

2.2. IlocTtanoBKa 3a1a4u

Pazpabortats npocTeiiinyro JIMHEHHYI0 MPOrpaMMy, COTIaCHO BapUaHTY 3a/IaHMUS,
HAY4YUThCA 3allyCKaTh MPOrpPaMMy M KOHTPOJUPOBATH BHIBOJAUMBIN TEKCT (pe3yiabTaT
PpaboThI MPOTPAMMBI).

2.3. BHeayauTopHasi NOAr0TOBKA

Jlnst moAroToBKM K abopaTopHOM paboTe CiemyeT H3yYduTh — KpaTKue
TEOPETUYECKHUE CBEACHUS, MPHUBEJACHHBIE B MyHKTE 2.4 METOJIWYECKHUX YKa3aHUMU.
PexomenayeTcs Takke o3HakoMUThCA ¢ [1] (c.5-24).

2.4. KpaTkue TeopeTu4ecKkue cBeleHUs

CocraBneHue nporpaMMbl — MPOLECC, HAIPABJICHHbIM HA TO, YTOOBI 3aCTaBUTh
KOMITIBIOTEP BBINOJIHUTH OMNPEEICHHYI0 paboTy. YKazaHue KOMIBIOTEPY AOJIKHO
OBITh TPEACTABICHO KaK TOCIEI0BATEIbHOCTh WHCTPYKIMHN (TJ1aH, MporpamMma).
[IpoBepka TOro, 4YTO AAHHBIA HAOOP MHCTPYKIMM BBIOJHSIETCS MPABUIBHO, COCTOUT
B CPaBHEHUH KEJIAEMOro pe3yjbTaTa ¢ TeM, KOTOPbIH JaeT KOMIIBIOTED.

Blue] — cucrema mng pa3paboTku mporpaMMm Ha s3bIke Java, co3maHHas
criennasibHo st o0yuenus (http://www.bluej.org). st penienust oTAeIbHOMN 3a7a4n
Blue] co3nmaer mpoekt. IIpoekT — 3TO Karamor, B KOTOPOM HaxomuTcs (ailn c
TEKCTOM MIPOTpaMMBbI U psifl Apyrux ¢ainos. MimMs npoekra 3agaeT nporpaMMUCT.

HaGop u xoppekmusi mporpammbl MPOU3BOJUTCS TPHU TOMOIIHA BCTPOSHHOTO
TEKCTOBOI0 penakrtopa. daiisr ¢ mporpaMMoii umeeT pacumpenue java. Komnuisarop
(Javac) mepeBOAMT MPOrpamMMmy B KOMaHIbl BUpPTyaidbHOU Java-mamuubl (JVM) u
coxpanser B (aiine ¢ pacmmpenueMm class. Takoi Qaitn Oyaer BeIMONHATH Java-
MalluHa, ¥ IporpaMma CMOXET MpojeNaTh padoTy, paad KOTOPOM OHa co3/1aHa
(pucyHoxk 2.1).

Jlnst cocTaBieHus MporpamMM CTYJEHT JOJDKEH BIIaJIeTh 0a30BbIMU MOHATHSIMHU
IPOrpaMMHUPOBAHMSI, IEPEUUCICHHBIMU HUXKE.

NnenTndukaropbl HCMIONB3YIOTCI B KayeCTBE HMMEH KJIacCOB, METOJOB U
nepeMeHHbIX. MnentudukaTtop MoxKeT ObITh 000 MOCIEeqO0BAaTENbHOCTHIO OYKB
BEPXHET0 U HIXKHETO PErucTpa (B TOM YHCIIE, KHPUUIMYECKUX ), YACEI UM CUMBOJIOB
MoTYCpKUBaHUS M 3Haka kKomMmepdeckoro S ($). OH He MODKEH HAYMHATHCS C
udpel, 94TOOBI HE BCTyHaTh B KOH(IMKT C YHCJIOBOW KOHCTaHTOM. fI3bIk Java



YyBCTBHUTEJIIEH K peructpy, mnosromy wuaeHtudukarop VALUE, nanpumep,
oTimyaeTcs ot uaeHTudukaropa Value.

A
1l

T {

it

T?;{:: aHa KomnunaTop BaiiT-koabl
(* java) Javac (*.class)

Pucynoxk 2.1. IToaroroBka u BHITIOJIHEHUE java-IIPOTPaMMBl.

IlepemenHasi — 5TO MMEHOBaHHAas O0JIACTh TMaMSATH, B KOTOPOH mporpamma
MOJKET YCTaHOBUTh HEKOTOPOE 3HAUCHHE. 3HAUCHUE TIEPEMEHHON MOYKET U3MEHATHCS
BO BpEMsI BBITIOJTHEHHSI IPOTPAMMBI.

[lepemennas ompexaensercs KoMOWHanuen uaeHTH(UKAaTopa (MMEHHU), TUIA U
HeoOs3aTeIbHOTO0 MHUIIMamu3aTopa. [lepemenHas nomkHa ObITH OOBSIBIICHA TIEpPET €€
UCIIOJIb30BAaHUEM.

CuHTakcuc oObSBICHUS MTEPEMEHHOI:

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

type — onuH 13 TUIIOB Java, uMs Kiiacca uin uHTepdeiica,
identifier — uMs1 nepeMEeHHOM,

value — nutepan (3HaUeHUE MOAXOASIIETO TUTIA).
ITpumepsr:

int a, b, c;

intd=3,e,f=5;

Boipaskenue — KoMOWHaIMg OIEPaHIOB U ONEpalMii, 3afaronias MOPSA0K
BBIYHCIICHUS HEKOTOPOTO 3HAYEHUS (Ha OCHOBE IPHOPUTETOB OIEpaIuii).

Onepana B mpocTediieM ciiydae SBISETCS KOHCTAHTOM (JUTEepasoM) WM
uneHTuduKaTopom (mepemMeHHoi). B olmiem ciydae KakIblii onepaHa BHIPAKCHUS
TaKXKe TMpeNCTaBIsieT coOOM BBIpaXKEHUE, HMMEIOIIEe HEKOTOpoe 3HaueHue (B
BBIPAKEHUSIX MOYKHO UCIIOIb30BaTh CKOOKU JJIsI K3MEHEHUS MOPSKA IEUCTBUI).



Onepamm OIIPCACIIACT ,Z[GﬁCTBI/IG, BBITIOJIHACMOC HAJ[ OIICPpaHaIaMU. B03Bpa1uaeT
HCKOTOPOC 3HAYCHHUC.

Omneparop — 3TO0 HEKOTOpass KOHCTPYKUUs, MPUCyIIasi JAHHOMY KOHKPETHOMY
SA3bIKy, HW3MEHAIONIas COCTOSIHUE TMaMsTH KOMIbIOTEpPa, HO HHUYEro He
BO3Bpallaromas.

3ameuanue: He cmoum nymambs 06a mMakux NoOHAMUS KaK onepamop u
onepayus. Inasnoe ux omauuue cocmoum 6 mom, 4mo onepayusl eosspauwiaem
3HA4YeHue, a onepamop Hem.

Oneparop  npucBaMBaHMS NPEANUCHIBACT  BBIYMCICHUE  BBIPAXKEHUS,
HAXOJSIIErocs IMpaBee 3Haka (=) U TPUCBOCHUE TOJYYEHHOTO 3HAYCHUS
nepeMEeHHOM, HaxoadIencs JeBee 3Haka (=).

2.5. llopsinok BbINOJIHEHHS PadOThI

Yacrp 1. Co3nanue n BbINOJIHEHHEe Java —TpOrpaMMBbl.

OcHoBHoe okHO cuctembl Blue] mokazano Ha pucynke 2.2. OKHO COIEPKHUT
[JIABHOE MEHIO CHCTEMBI, YNPABJSIONINE KHOIKH, OKHO MPOEKTa, CTEHJ OOBEKTOB,
OKHO KOMaHJ (OKHO KOJ/ia) U UHAUKATOP paOOThl BUPTYyaIbHOW MalIuHbI Java.

3anmyck Blue] mpoumcxomut mocme mendka mo uwkoHke Bluel. Jloxautecsh
coobmenus «Co3aercst BUpTyanbHas MalliuHa...l'oToBo». Beibepute B Mmento Bluel
IIpoexT--HoBwblii. BRenute ums npoekra: «Pamunus 'pynna Lablay.

Illenkuute mo kHonke HoBbI kiaace. Beegutre umsa kimacca «Testlay.
Y6eaurecs, uto Tumn kiacca — Knacc.

JIBOMHBIM IIETYKOM [0 HMKOHKE Kijacca Testla B OKHE MNpoeKTa OTKpOMTe
TeKCTOBbIN penakTop. [Ipu co3nmanum kiacca cucrema Blue] ucnonbs3yer 3arotoBky.
VY panure U3 co3AaHHOTO Kilacca Bech Kojl, HaxkaB kiaBuiu Ctrl-A (BbIIEIUTH BCE) U
Delete.

OKHO peakTopa ¢ HyKHbIM TEKCTOM MOKAa3aHO Ha pUCYHKE 2.3.

BBenute TekcT, mpuBedeHHbIM Ha pucyHke 2.3. IlpoBepbTe NpaBUIBHOCTH
Habopa (omepaTtop import (MMIOPTUPOBaHUE U3 OMOIUOTEKHU Java), TOUKHU C 3amsTon
MocJie Kaxaoro omeparopa). [IpoBeppre mapHOCTh CkOOOK { u }. [lomHHTE, 9TO B
Java Oosnbine u MajaeHbKHE OYKBBI PA3IMYAIOTCS.

[IpaBuiibHOCTH HaOOpa TEKCTa MPOTpaMMbl MPOBEPSIETCS BU3YATBHO WU TIPU
oMo kommnuistopa. Komnunarop, aHam3upysi nporpamMmy Mo CTpOKaM CBEPXY
BHM3, IIPOBEPSICT COOTBETCTBUE s3bIKy Java. IIpu HECOOTBETCTBUU BBIJIACTCS
coobmienne 06 oOHapykeHHOM ommmnoOke. [logcBeunBaeTcss cTpoka MpOrpaMMbl, Ha
KOTOPOM KOMIIUJISATOP Mpekpatuia padoTy. OObIYHO omMOKa HAXOAUTCS B ITOU
CTPOKE WJIM BBbIIIE. 3allOMHUTE: KOMIIWJIATOP HE TMPOBEPAET MPABHIBHOCTD
aNropuT™Ma, OH MPOBEPSIET TOJBKO COOTBETCTBUE TEKCTAa IpaBwiaM s3blka Javal
[ToaTOMy BO3MOHO, YTO MpOrpaMma, KoTopasi KOMIUIUpyeTcs 0e3 ommook, Oyaer
paboTaTh HEBEPHO.
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Pucynok 2.2 — OCHOBHOE OKHO CUCTEMBI

Testla

HNaom PeAakTAIDEATE  MHCTRWMEHTEL  PEKAMS (DML

=TT

public class Testl1s

{

{
Date d;

d = new Date();

- = = + (=] r-a —_

=

=

import java.util.Date; —

public stalic void main(String [ ] arg)

I{nunmnupunarbl Dmeua‘ EbIFIEiEITbl Hnnmpnnan:‘ EL‘TEIEHTI::‘ Haiim-l...l I

peIaKTopa

KomanaHbele KHOOEH

~

A

CTpoxH nporpaMMel ]

System.out printin(*3T0 A BEINOAHWN 3Ty NPOrpamMMy CerogHs, " + d);
}// 2aKkoHyeH TekcT MeToAa main()
M/ 3aKoHyeH TeKkcT Knacca Test

i

'L IIone HOMEpPOB CIPOK

}

Coxpapeno

Pucynoxk 2.3 — OKHO TEKCTOBOIO peaakTopa
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[llenkuute o kHonke KomnuaupoBaTsk. VcripaBbTe CHHTaKCHYECKHE OIIUOKH,
€CJIM OHU €CTh (OPHUEHTUPYHTECh Ha COOOIICHUS B HIDKHEH 4YacTh OKHa). Eciu
OIMOOK HET, MOKHO BBIMTH M3 peakTopa (KHOIMKa 3aKphITh).

B okHe mnpoekTa IMTPUXOBKA HKOHKM Kjacca TIOKa3bIBa€T, YTO OH HE
CKOMITWJINpOBaH. Eciu Kakue-To KiacChl MPOEKTa HE CKOMITMJIMPOBAHbBI, KHOMKOU
KomnunupoBaTh MOKHO BBI3BATh UX KOMITHIISIIHIO.

[lenkHuTe TpaBOW KHOMKOW MBIIIKA IO HWKOHKE KJlacca, 4YTOOBI BBI3BATH
KOHTEKCTHOE MEHIO (pUCYHOK 2.4). BeiOepuTe B MEHIO METOJT void
main(String| | arg).

Eluel: labla =10] x|

[Mpo==T P Pepakivpoests E WHCTpsMedTEl T Buabl Y Copeesas H

HoEbIM KNacc... Tostla
S | ij ;
— > | new Test1a()
Komnwnupoeare | void main{String[] arg)
S — OTKPBITE pegakTop [:E;
KoOMNANUpoBaTL ;I
AHCnexkTMpoBaTE
YAandTE
I >l

Pucynok 2.4. Oxkno npoekra. OTKpbITO KOHTEKCTHOE MEHIO Kjlacca

[TosiBUTCA OKHO AMaliora, B KOTOPOM MOKHO 3a/1aTh apryMEHT arg MEeTojia main.
Ho celiuac aprymeHnT He HyKeH, npocTo nenkuure no OK.

3amycTuTcs METOJ main, Mpu 3TOM MHIUKATOP padoThl VM HauHeT Bpaliarbcs
(BpallieHue MOKHO 3aMETUTh TOJIbKO Ha MEJICHHBIX MAIlIMHAX ).

PesynbpraT paboThl mporpaMMbl — TEKCT, YKa3aHHBIA B MeTojie println u nata —
OyIyT BbIBEJICHBI B OKHO TepMmuHaia (pucyHok 2.5). (Eciu oxna TepmuHana HET, B
rIaBHOM OKHe BeIOepuTe Buasl — [Toka3ars TepmuHan).

Onuuy OKHa TEPMHUHAJIA TO3BOJISIIOT BBIIOJHUTE Pl JEUCTBUMA C CONEPKUMBIM
TEpPMHHAJA: OYUCTUTh OKHO TEPMHHAJA, CKOIMPOBATh TEKCT B Oydep oOMeHa muin B
¢aiin, 3adukcupoBaTH MOPSAOK BEI30BA METOJOB U T.JI.

Yacrtb 2. BHeceHre M3MEHEHHH B IPOrpamMmy.

W3meHuTe CTpOKOBBIN JIUTEepan (TEKCT B ABOMHBIX KaBbIUKaX Mociie println) Tax,
4TOOBI BRIBOAWIUCH Bamm umsa u pamummmst. OOpaTute BHUMaHUE HAa BO3MOXKHOCTH,
KOTO-pbl€ TMPENOCTaBISIET TEKCTOBbIM penaktop. Kuonku penakropa (OTmeHa,
Bripe3ars, KonupoBats, BctaButh, HaiiTi) COOTBETCTBYIOT TUIIOBBIM AEHCTBUAM
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110 KOPPEKIIUU TEKCTOB. DTH e (M pAI JPYrux) ACHCTBUSA CKPBITHI MO IMyHKTaMH
[JIABHOTO MEHI0O B BEpPXHEHM dYacTM OKHa. MHOTMM KOMaHJaM peaakTopa
COOTBETCTBYIOT "ObICTphle" KOMOWHammm Kiapuml. Hampumep, Bripesats,
KommupoBate um BctaBute — 310 mmpoko wu3BectHbie Ctrl+X, Ctrl+C, Ctrl+V,
COOTBETCTBYIOIINE OJHOBPEMECHHOMY HaxkaThio KiaBuiu Ctrl 1 OyKBEHHBIX KIIABHUII

X, Cum V.

OTKOMIMJINPYUTE IIPOrpaMMy | npoaHaanEXf/iTe PE3YJILTATEI €€ BBIMOJIHEHHS.
& Bluel: Terminal Window - Hmuns_ﬂnl_ﬂaﬁl_a-bm

Options

-~

370 A EBEIIOJOOAN 3TV MpolpaMMy cenodHd, Jat Aug 29 13:44:32Z EEST 2015

| « [ 1 b N

L= | —— I —

Pucynok 2.5. OkHo TepmuHana. Pe3ynapTar BHINOIHEHUS IPOrPaMMBbl

Yacrp 3. BbinosiHeHHEe HHAUBUAYAJIbHOTO 3a1aHUS.

CryaeHnt cocrtaBiser nporpammy (uMms mpoekrta: «Davunus ['pynma Lablby)
COTJIaCHO BapHaHTY 3aaanus (Tadnuia 2.1) 1 OleHNBaET Pe3yIbTAaThl €€ BHITIOJTHECHUS
IpY MOMOIIM MHCTPYMEHTaNbHOU cucTteMbl Bluel.

2.6. BapuaHThl 3a1aHni

B kadecTBe MHAMBUAYATBLHOTO 3a/IaHUsI HA TAOOPATOPHYIO pabOTy MpeaiaraeTcs
pa3paboTarh MporpamMmy, BBINOJIHSIONIYIO 3a/laHHYIO ONEpalfio Haj olepaHiamMu
nenoro tuma (int). B mporpamme AO0MKHBI OBITH OINpPEAENIEHBI COOTBETCTBYIOIINE
IIEPEMEHHBIEC [Tl XPAHEHUS ONEPAHAO0B U PE3yJIbTaTa.

[Iporpamma noJKHA OCYIIECTBIISIT CIECIYOLIUNA BBIBOA:

[IporpamMmmy BBITIOJIHWIIL:

damMuinus, UMsi, OTYECTBO CTYJICHTA,

[Mudp rpynmsi,

Jara,

Bapuant HOMED.

Haspanue onepannal: 3Hauenue onepannal,

Ha3zBanue onepanga2: 3HaueHUE oniepaHia2,

Haszpanue onepanuu: 3HaueHUE pe3yabTara.

[Iposepwt:

damunusi, UMsl, OTYECTBO MPENOAABATEIA.
[IpoBepbTe paboTy MPOrpaMMbl Ha HECKOJIBKHUX TECTOBBIX IPUMEPAX.

BapwuanTs! 3ananuii npeacrabieHsl B Tadauie 2.1.
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Ta6nuna 2.1 — BapuaHTtsl 3a1aHuit

Howmep Omnepang 1 Omnepanp 2 Onepanus
BapUaHTa
1 Yucno CTyaeHTOB B Yucmo rpynn B Yucno CTyaeHTOB B
rpyImne MOTOKE MTOTOKE
2 Yucio Henenb Ui Yucao ngaeu B Heaene | Yncno guen o
BBITIOJTHEHUS MMPOEKTA BBITIOJTHEHUS MMPOEKTA
3 Yucio aqHel B Heaene | Yncio BEIXOIHBIX Yucno pabounx aHeH
oHen
4 Yucio mect B Yucno 3a5108 Yucio mecr B 3aie
KHHOTEATPE
5 Yucno xHuUr B Hucno kHur B Yucno xHuUr B
y4eOHOM aOOHEMEHTE | YUTATBLHOM 3aJIe OmOIMoTeKe
6 Yucno rerpanen Yucno yueOHUKOB Ob1ee uncno
TOBAPOB B HAKJIATHON
7 Hucno nomoB Hucno xBapTup B Hucno cemen,
JIOME MOy YUBIITNX
KBapTHUPBI.
8 Yucno UYucno 6romketnbix | KoHkype — uenoBek
aOUTYpUEHTOB, MECT Ha MECTO
MOAABIINX 3asIBJICHUS
Ha CHENNAIbHOCTh
9 Yuciio CTyIeHTOB Yucio Cpennee uncio
npenojaBarenen CTYJICHTOB Ha OJIHOTO
npenojaBartess
10 CroumocTts Ounera Yucno mect B Bripyuxa 3a peiic
aBToOyce
11 CebecTONMOCTH Hanenka Ilena ToBapa
TOBapa
12 JlnuHa Oaccelina [IInprna G6accelina [Tnomane Oaccerina
13 O0BeEM TOMEIIEHUS BricoTa moTtoiika IInomanse
MTOMEILICHUS
14 HucneHHOCTh YucneHHOCTh Bcero cotpynHukoB
YIPABJISIIOLIETO pabouunx Ha padbpuke
repcoHaya
15 ®donp 3apabOTHOM Yucno corpyanukoB | Cpennsig 3apruiata
IJIaThl IPENPUATHS | IPENPUATHS
16 Bec ToBapa Bec Tapsl OO6mmii Bec
17 JnatensHOCTh JmaTensHOCTh JInatensHOCTh
IIEPBOM CEpUU BTOPOM CEPUU ¢unpMa B yacax
(¢uapMa B MUHYTax (¢uiabMa B MUHYTax




[Tponomxenue Tabmuusl 2.1

Howmep Omnepang 1 Onepanp 2 Onepanuus

BapuaHTa

18 Hucno Henenb B Yacos neknuii no Bcero wacoB nekuuii
cemMecTpe JTUCLUIUIMHE B B cEMecTpe

HEJEII0

19 Yucno cTyaeHTOB Yucno cTyeHTOB Bcero cryneHToB B
O4YHOM (HOPMBI 3a04HOM (POpPMBI YHUBEPCUTETE.
o0yueHus 00yueHuUsI

20 Oxkuan OTuucnenus 3apiuiata Ha pyKH

21 Jlnuna pynona Tkanu | Pacxon TkaHu Ha Yucno KOCTIOMOB
B METpax KOCTIOM B METpax

22 JmurensHOoCTh cepun | Hucio cepuii JmuTenbHOCTh
¢buIpMa B MUHYTaxX ¢dunpMa B yacax

23 KomnuectBo Pasmep ctunennuu B | Pasmep
CTYJIEHTOB, CAABIINX | pyOJIsiX CTUIICHIUAJIBHOTO
ceccuro Ha 4 U 5 dbonga B pyoIssax

24 IImomans cren [Lnomans pynona Yuciio pysoHOB
MOMEILEHUS 00oeB

25 OO6mas momab [Imomane ocHoBanus | [Inomans
yJacTka Ioma npuycageoHoro

y4acTKa

2.7. PekoMeHAaMH 110 COCTABJICHUIO 0TUYETA 10 J1a00paTOPHOi padoTe

HOMHI/ITG, 4TO COACPKAHHC OT4UYCTa — BaKHEHIIIEE IMOACIIOPLC IIPpHU 3alllUTC

n1abopaTopHOI pabOTHI.

B nononnenue k oOumm TpeOOBaHUIM K OTYETY (IIPEACTABICHHBIM B MyHKTE 1),
COCTaBJICHHBI W3 OTBETOB
(PEKOMEHIIyEeTCSl C8OUMU C€106AMU) HA KOHTPOJBbHBIE BOIPOCHI, NMPUBEICHHBIE B
nyHkTe 2.9. OTBeT Ha KaXIbli BONPOC JOJDKEH HAYMHATHCS ¢ HOBOro adzaua (0e3

B pa3aciic oT4dYcCTa

«BBIBOOBI»

HYMEPALIHH).

IIPpUBCOAUTC TCKCT,

2.8. TpeOoBaHUA K JOKYMEHTY 0TYeTa

2.8.1. O0mue TpedGoBanus

TekcroBas 4acThb

oTdyeTa Mo JlabopaTopHOW pabote

BBIITOJIHACTCS

13

C

WCIIOJIb30BAaHUEM T€YATAIONIUX YCTPOMCTB HA OJIHOM CTOpOHE jJucTa Oenoil Oymaru
dbopmara A4 c mapameTpamu:
1) mapameTpsl CTpaHUIIbI:
IOJIsI, HE MEHEE:

BepxHee — 20 mmM;

aeBoe — 20 MM,
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HIKHee — 15 Mm; npaBoe — 15 Mm;
2) mapametrpsl mpudTa: rapuurypa — TimesNewRoman, kerias (pasmep B
nyHKTax) — 14; HauepTaHue — OOBIYHBIN; [[BET — YEPHBIN;
3) mapametpsl ab3ama:
BbIPAaBHMBAHUE 10 IIUPUHE;
YPOBEHb — OCHOBHOM TEKCT;
otctyn ciesa — 0;
otctyn cripasa — 0;
uHTepBan nepen — 0;
MHTEpBAaJ mociue — 6;
nepBasi CTpoKa — OTCTYII, 3HaUeHue — 1 cM;
MEXK1YCTPOUYHBIM UHTEPBAJI — OAUHAPHBIN;
4) aBTOMAaTHYECKas pPacCTaHOBKA IMEPEHOCOB B OCHOBHOM TEKCTE (MCKIIIOYAs
TUTYJIBLHBIN JIUCT M 3ar0JIOBKU ITYHKTOB, TTOANYHKTOB, PUCYHKOB M TaOJIHII).

[IpaBuna odopmileHUs TEXHHUYECKUX JOKYMEHTOB U3JIOKEHBI B [2]. Paznensl ¢
OJIMHAPHOM HyMepalreil BBITIOIHIIOTCS MPONUCHBIME OykBaMu. B oTuere TpeOyeTcs
BBIICIIUTD 9TU Pa3JIeibl MOTY>KUPHBIM MIPU(TOM U MPUMEHUTH K HUM BhIDAaBHUBAHHE
N0 UEHTPY. B TeXxHUWYECKHX OT4YeTax TaKHe€ MYHKThl pACMOJIaraloTcsi ¢ HOBOU
cTpaHuIpl. B otuere mo mabopaTopHOil paboTe AOMYyCKAETCs PACIOIOKEHUE IMyHKTa
Ha TOM xe crpaHuue. [Ipu 3TOM 10 ¥ MOCie MyHKTA MPOIYCKAEeTCs OJHA CTPOKA.
Touka B KOHIIE HA3BaHUS ITYHKTA HE CTaBUTCHI.

[IyHKTBI ¢ TBOMHOM U TPOMHON HyMepalldei BBIMOJHSIOT CTPOYHBIMU OYKBaMHU
(mepBas — mpomucHas), HAa4YMHAIOT ¢ ab3ala, A0 W TMOCJIe€ Ha3BaHUS ITyHKTa
MPOMYCKAIOT OJAHY CTPOKY, TOUKA B KOHIIC Ha3BaHMS HE CTAaBUTCS. MOXKHO BBIJICIUTH
9TH MMYHKTHI MOJTYKUPHBIM IIPUPTOM.

JlanHble BapuaHTa 3aaHus B MyHKTe «[locTaHOBKa 3a1a4n» MPUBOJSATCS B BUIE
tabmunel  MicrosoftWord. Haszeanue tabmumnel (Tabnuua wnomep — Haspanue)
NPUBOJUTCA HAJl TAOJIMIIEH U BBIPAaBHUBAETCS 10 JEBOMY Kkparo Tabnuubl. Hymepanus
TaOJIMII OCYIIECTBISIETCS B paMKaX IIYHKTa C OJIMHAPHOW HyMepaimuei, Kak 95TO
CICNaHO B JIAaHHBIX MeToaudeckux ykaszanusx (Tabmmma 2.1 — BapuanThl 3axaHuii).
JInbo MOXXHO WHCIMOJIB30BaTh CKBO3HYIO HyMEpaluio TaOJdil B paMKaxX BCETO
nokymMeHTa. Todka B KOHIIE Ha3BaHWS TaOmumbl He cTaBuTca. Ha TtaGmuiry
00s13aTeJIbHO HYXHO CJeNaTh CChUIKY B TEKCTe oTuera (Hampumep, «BapuaHTbl
3amaHuii TpuBeAcHBI B Tabmuie 2.1.»). Ilpum 3ToM cooTBeTCTByromas Tabmuia
JOJDKHA OBITH MOMEIIEHa Ha TOW JK€ WM Ha cleaylomei crpanune. Eciu Bes
Ta0JauIa HE MOMEIIAeTCs Ha TEKyIIed CTpaHMIlbl, TO 4YacTh TaOmuibl (qyOaupys
3arojIOBOK) MOXHO TIEPEHECTH Ha CIEIYIONIYI0 CTpaHully. BMecTo Ha3BaHus
TaOJIMIIBl TIepe] CleAyroled JacTbio Tabnuubl npuBoautcs (pasza «IIpomomkenue
Tabuiel Homepy (Hampumep, [Iponomkenue tadauibl 2.1). BeipaBHuBaercs (¢pasa
0 JIEBOMY Kparo TaOJIUILIbI.

CKpUHIIOT OKHA TEpMHUHAJIa C PE3yJbTaTaMH BBINOJHEHHUS MPOTPAMMBI
HeoOxomuMo ohOpMHUTH B BHUE pucyHka. Haszpanme pucynka (Pucynok nomep —
Haspanue) npuBoauTcs 1o pucyHKOM (TOAPUCYHOUYHAs MOANKUCH). Todyka B KOHIIE
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Ha3BaHUs He craBUTCS. HyMmepaiusi puCyHKOB MPOU3BOAUTCS MOJO00HO HyMepaluu
tabsuil. [TogpucyHouHasi HOANMCh BIPAaBHUBAETCS 1O LIEHTPY pUcyHKa. Ha pucyHok,
KaK U Ha TaOJuIly, 00s3aTeNIbHO AOKHA OBITh CChUIKA B TEKCTE OTYeTa (Harpumep,
«Pe3ynbTaThl  BBITIOJIHEHUS TMPOTPAMMBI  M300paKeHbI Ha pucyHke 2.1.»).
CokpailleHusi ClIoBa «PUCYHOK» HU B MHOJPUCYHOUYHOM MOANUCH, HU B CCHUIKE Ha
PUCYHOK HE JomycKaroTcs. PHCYHOK MOMKeH ObITh NMPUBEIEH HAa TOW K€ CTpaHUIIE,
I7Ie HAaXOJIUTCSI CChLIKA HA HETro, WJIM Ha CIEAYIOLIEH.

PucyHok, kak ¥ TaOJMIly, MOKHO PacCIOJIOKUTh Ha HECKOJbKUX CTpaHUIAX.
Torma Ha mepBoMl cTpaHWIle B KadyecTBE MOAPUCYHOUHOW MOJINUCU MPUBOJUTCS
Ha3BaHue pucyHka (PucyHok nomep — Ha3zBaHue), a Ha OCTaJbHBIX CTPaHHUIAX —
dpaza npononkenus (IIpomomkeHue pucyHka Homep).

Ha TuTynpHOM JIMCTE 4acTh TEKCTA, ONMPEESISIONIYIO CTY/ICHTA, BBITTOJTHUBIIETO
OTYET, W TMpEenoAaBaTeisi, MPOBEPUBIIEIO OTYET, OPOPMUTH B BHUJE OTIEIHHOU
HAAMKUCH (C MOMOIIbI0 HHCTpYMeHTa «Haamucey).

Texct mnporpaMMbl B COOTBETCTBYIOLIEM paszeie OTdOpMaTHUpPOBATH B
COOTBETCTBHUH CO CJIEAYIOIIUMHU IMapaMeTpaMu:

1) mpudrt: arial, 12 0T, MOTY>KUPHBI;

2) abzarr:

— BBIPABHUBAHHUE I10 JIEBOMY KPalo;
- YPOBEHb — OCHOBHOMW TEKCT;
- otctyn ciesa — 0;
- oTctyn crpasa — 0;
— nHTepBan nepea — 0;
— uHTepBan nociue — 0;
— nepBasi CTpoka — HeT (OTCTyIa UM BBICTYTA),
- MEXIYCTPOUHBIN UHTEPBAJl — MHOKUTENb, 3HaUeHue — 1,2;
3) xomMmeHTapuu (0053aT€NBHO JOJKHBI MPUCYTCTBOBATH B TEKCTE MPOTPAMMBI)
BBIJICJIUTH KYPCUBOM U CUHUM I[BETOM.

2.8.1. lonoiHUTEIbHOE 3a]aHUE

Buaumanue! @opmatupyeTcs TOIbKO TEKCT OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI.

1)TpeGyercss otrdhopmaTtupoBath Tpu ab3ama, SBISIIONIMECS OTBETAaMHU Ha
KOHTPOJIbHBIE BOMPOCHI B paszjene «BbhIBOAB» B COOTBETCTBUU C TPeOOBAHUSIMH,
peACTaBIeHHBIMU B Tabymmax 2.2 — 2.3.

2)UeTBepThiii a03all BBIJICIUTh PAMKOW, TEKCT a03a11a BHIJEITUTH (JOHOM.

3) B nsiTom a63arie Bce OyKBBI clienaTh MPOMUCHBIMU (KCIIONH30BATH KIIABUIIIH
Shift+F3).

4) OcTanbHOM TEKCT pa30UTh HA 3aJaHHOE YUCIIO KOJOHOK (Tabnwuia 2.4).

5) Iloanucarh CBOM TEKCT (MCIOIb3Ysl MHCTPYMEHT «Hannmuce» u TaOynsiTopsl)
CJIeYIONUM 00pa3oM:

Boimonxun CT. TP. 0)5(0)
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Tabmuna 2.2 — Ilapametpsl popMaTupoBaHUs CHMBOJIOB

Ne

Ne

Bap | a63a- | Ulpudr | Pasmep| Homyxupusiii| Kypcus| [loguepkusanue flon. HurepBan
1 3 hexTs
1, 1 Arial 11 + + - - -1 oT
11, Times
21 2 New 12 + - + [omusTEII 3ot
Roman
3 | Tahoma | 13 - + + - -
2, 1 Arial 12 + + - - 1 ot
12, 2 Courier 13 - - + 3auepKHYTHIH 3or
22 New
3 | Tahoma | 14 + - + - -
3, 1 Tahoma 14 + + + Teun 3ar
13, Times
23 2 New 12 - - + - -2t
Roman
3 Arial 13 + + + - -
4, | Courier 1 ) ) N ) 31
14, New
24 | o |Tahoma ) - . - Korrryp -
3 Arial 14 + + - - -lnr
5 Courier
’ 1 13 - + + - 4 it
15, New
25 | o | Al - - - C Tetbio -
3 | Tahoma | 11 + + - - lor
6, |y |Tahoma] s : : ¥ : 3t
16 : »
) Arial 1 N N N JlBoitHoe ]
3aUepPKUBAHUE
3 Courier 14 N N ] ) it
New
7, 1 Tahoma 14 + - + Teun 3ar
17 Times
2 New 12 - - - - -
Roman
3 Arial 13 + + + - -2 0T
8, 1 Tahoma 11 - - - - 3T
18 2 Arial 12 + + - - 1 o7
Times
3 New 14 - - + Kontyp 2 nr
Roman
9, Times
19 1 New 15 + + - C tenblo -1 ot
Roman
2 Arial 11 + + + - 2 ot
3 | Tahoma| 14 - - + KonTyp 2nr




[Tponomxkenue Tabauupl 2.2.

17

Ne Neo
Bap | a63a- | Ulpudr | Pasmep| Homyxupusiii| Kypcus| [loguepkusanue Aon. Wurepsan
1 3 pexTsI
10, | 1 Arial 12 - - - C TeHblo -1 T
20 Times
2 New 13 + + - - -
Roman
3 | Tahoma | 11 - + + VronnenHslid | -3 0T
Ta6numa 2.3 — [lapamerpsl popmaTupoBaHus ad3alen
2 = 5 < é
— = 3 o = =
iE = s = | 2 E| Paccrosmme | E 8 ° =
Ne Ne = > Q & 2 o bt S = =
Bap. | ab3ama = S 2 S | & B| Mexny 2 @ g 2
P H s S S| 8 | E &| absanawn & = & iy
£ TT g s | £ 2
- T
1, ITo
11, 1 npasomy | 2 (i) 1 0,9 70t + + + -
21 Kparo
2 o ) omy | 2 1,9 N
IHPHHE noje
3 Ho : 15 | 15 4 nr T
IICHTPY TEKCTE
2, Io Ha
12, 1 npasomy | 2 (i) 0,9 7 nt + + + Hoste
22 Kparo
2 o 15 1.9 T
IHPHHE
3 Ho . 15 | 15 6 nr + -] - B
LIEHTPY TEKCTe
3, I o 5 15|13 | 6m o] i
13, LICHTPY
23 | o | Mo b o S+ |+ | B
IIUPHHE TEKCTe
ITo
3 npaBomy | 2 (m) 1,5 3nr + + + Ha
’ noie
Kparo
4, I o1 5 ) 0,9 ol ]
14, IHPHHE
24 2 Ho : 15 | 13 6 nr + | - . B
IIEHTPY TEKCTe
ITo Ha
3 nesomy | 2 (m) 1,5 3or + + +
NG
Kparo
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ITponomxenue Tabauubl 2.3

Ne

Bap.

Ne
a03ama

BripaBHuBa-
HHE

Orcrymst

VYpoBeHb

TaOynsumst

Wurepsan
MEXCTPOYH.

Paccrosnue
MEXKITY
a03amamMu

Bucsuune

CTPOKH

Pa3psiB

a03ana

Hymepanus

CTPOK

byksuna

5,
15,
25

ITo
HIEHTPY

1 ()

—_—
i

—_—
O

6 Ot

-+

TCKCTC

ITo
IPUHE

2 ()

—
-

ITo
JIEBOMY
Kparo

1,5

4 1t

Ha
moJie

16

ITo
LICHTPY

1 (1)

1,5

1,9

6 ot

ITo
JIEBOMY
Kparo

2 (m)

1,7

ITo
HIUPUHE

1,5

4 ot

Ha
TIoJIE

17

ITo
paBoOMy
Kpar

2,5

23

TCKCTC

ITo
IPUHE

3 (m)

1,5

1,9

6 T

Ha
moJie

ITo
LIECHTPY

2 (m)

1,5

3T

ITo
LHEHTPY

3 ()

1,3

1 oT

ITo
IIUpUHE

1,7

4 ot

Ha
T0JIE

ITo
HEHTPY

3 (m)

2,5

2,5

2 OT

19

ITo
JIeBOMY
Kpar

4 (m)

1,5

23

1 or

B
TEKCTE

ITo
PaBoOMY
Kparo

1(m)

Ha
moJie

ITo
LICHTPY

2 (m)

2,5

2,5

2 It

10,
20

ITo
LHEHTPY

2,3

1 oT

B
TEKCTE

ITo
IIpaBoOMYy
Kparo

1(m)

1,7
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Ta6muma 2.4 — IlapameTpsl KOJTOHOK

Kononku
Ne Yucno . Iupuna
Paszenurens O/IMHAKOBOU [IpoMesxyToK
BapHaHTa KOJIOHOK KOJIOHKH
IIHPUHEI
1,11,21 2 + + 7,5 cM -
2,12,22 3 - + 4,5 cm -
3,13,23 2 + - 4,5 cm; 10,5 cm 1 cm
4,14, 24 2 + - 10 cMm; 4,5 cm 1 cm
5, 15,25 2 + - 8 cM; 6,5 cM 1,5 cm
6, 16 3 + + 6,5 cm 2,5 ¢cM
7,17 2 + - 6,5 cm; 7,5 cm 3cm
8, 18 2 + - 5,5¢cMm; 7,5 cM 1,5 cM
9,19 2 + - 4,5 cm; 8 cm 1 cm
10, 20 2 + - 3,5¢cM; 6 cm 1,5 cm

2.9. KoHTpoOJ/IbHBIE BONIPOCHI

1) OnumwuTe mpoliiecc co3aaHus MpoeKTa B UHCTpyMEHTallbHOU cucteme Bluel.

2) Kakue (aiinibl BXOJAT B IPOEKT M KAKOBO UX Ha3HAUECHHE?

3) OnumuTe Npouecc OT CO3/1aHus J0 BBIMOJIHEHUs nporpammel. Kakas u3 tpex
MoOJeNed  TpaHCIALMM  KoJa  MporpaMmbl  (KOMIWJIATOP,  MHTEPIPETATOp,
KOMIWISITOp+UHTEPIPETATOP) UCTIONB3YyeTCs B Java?

4) B 4em mnpewMylIecTBO HCHOJB3yeMOM B Java cHUCTeMBbl TpaHCIALMU-
BBITIOJTHEHUS IPOTPAMM.

5) Onummure Ha3HaY€HUE TEKCTOBOIO pPEAaKTopa. @ainel C KAKUM
pacIIMPEHUEM OH CO311aeT?

6) OnummMre HazHauyeHue kKomnwisTopa. Dailyibl ¢ KaKUM pacIIMPEHUEM OH
co3maet?

7) Uto nenaer BUpTyajibHas Java-mMamnHa?

8) Uro u3 cebst mpeacTaBisieT NMporpaMMa C JUHEHHON CTPYKTYypOM Ha SI3bIKE
Java? JIns yero npeaHazHayeH MeTo ] main?

9) Uto nenaet BCTpoeHHBIH MeTo 1 System.out.println( );

10) Kak rmoiyuuTh 3Hau€HUE TEKYIICH AaThl?

11) Jlnst gero ucnosnb3yrorcs uaeHTugukaropsl? HazoBute TpeboBaHus K HUM.

12) Kak onpeaenuTs NEPEMEHHYIO 1IEJI0T0 TUIA B TporpamMme?

13) 1y 4ero ucroib30BaH ONepaTop NPUCBAUBAHUS B IPOrpaMMe.

14) Yro Takoe mnepemeHHas? YUto Takoe BbIpaxkeHue? Kakue onepauun
LEJIOYUCICHHOW apu(METHUKH BBINOJIHSAIUCH IPU BIYUCICHUH BBIPAXKEHUS?

15) Ilepeuucnaure BO3MOKHOCTH TEKCTOBOro mponeccopa Microsoft Word,
KOTOpBIE€ BBI MCIOJIB30BAJIH MPU O(POPMIIEHHNH OTYETa IO TabopaTopHO padoTe.
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3. JABOPATOPHAS PABOTA Ne 2. ObBPABOTKA TAHHBIX
HNPOCTBIX TUITIOB. PABOTA C HAHEJIBIO KOJA BLUEJ.
®OPMATHUPOBAHHBIN BBIBO/]

3.1. llean padoTbI

O3HAaKOMHUTBCS C MPOCTBIMM THUIIAMH JAHHBIX Java, HaydyuTbCs OOBSABIATH
NEPEMEHHbIE W KOHCTAHTBl 3TUX THIIOB M BBINOJHATH ONEpalMd HaJl HHUMH,
HAy4YWUTbCS TMPUMEHATH OINEpaTop NPHUCBAaMBAaHUA [UIsl JAHHBIX IPOCTBIX THIIOB,
HAy4yuTbCs NOpUMEHATh Meroa System.out.printf() — meron dopmaTupoBaHHOIO
BBIBOJIA — ISl BBIBOJA HA DKPaH 3HAUYECHUN Pa3JIMYHBIX THIIOB, HAYYUTHCS IPUMEHSTD
OKHO Koza B Bluel.

3.2. [locTanoBKa 3a1a4u

1) BBectn 3amanHBIC omepaTopsl B OKHO kona Blue] u mpoanammsmpoBaTh
MOJIyYCHHBIC PE3YJIbTATHI.

2) PazpabotaTh nporpammy, B KOTOPOW UCTIOIB3yeTCss MeTo System.out.printf()
JUTSI BBIBOJIA B OKHO TE€PMMHAJIA JAHHBIX, IPETyCMOTPEHHBIX BAPUAHTOM 3aJIaHUA.

3.3. BHeayautopHasi HOAroTOBKAa

JIns moAroTOBKM K JIaOOpaTOpHOW paboTe cieayeT H3yuuTh  KpaTKHUe
TEOPETUYECKUE CBEJCHUS, MPUBEJICHHBIE B MYyHKTE 3.4 METOIWYECKUX YKa3aHHM.
Pexomennyercs Taxxke o3HakoMuthbes ¢ [1] (¢.48-50, 52-64).

3.4. Kparkue TeopeTu4yeckue cBeleHUs

3.4.1. IIpocTbie THNIBI JAHHBIX

[IpocThie, WM TPUMUTHUBHBIE, TUIBI JAHHBIX - 3TO BCTPOEHHBIE B S3BIK Java
THUTIbI, AaHAJOTUYHBIC TUITAM JAHHBIX OOJIBIIIMHCTBA S3BIKOB MIPOTPAMMHUPOBAHUS. DTH
TUIBl MOTYT MPUMEHSATHCS CAMOCTOSITENIbHO WJIM HCIOJB3YIOTCA KaK COCTaBHBIC
4acTu 00Jiee CIOKHBIX TUIOB JAaHHBIX, KOTOPBIE CO3AAI0T MPOTPAMMHUCTHI.

Java 1o3BossieT uCronb30BaTh 8 MPOCTHIX TUIOB JAHHBIX:

byte, short, int, long —11en0ouncneHubIe,

float, double —BemecTBeHHbIe OOBIYHON 1 TIBOMHOM TOYHOCTH,

boolean — 6yneBckue (Jloruueckue, NpeACTaBIsSIONME UCTUHY WITH JIOXKb),

char — cumBoOJIBHBIE, TTPEACTaBIsAIONIME CUMBOJIBI Unicode.

Jlnama3zoHbl 3HAYEHUH ISl TPOCTHIX TUIIOB JJaHHBIX MPUBECHBI Ha pUcCyHKe 3.1.
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Tun Cogpepxur | 3xauyenve no | LUupuxa | Min n Max 3nayeHun
YMONUYaHUIO (1)
boolean | true false false 1 He npumeHumo
byte Uenoe 0 8 -128..127
short Lenoe 0 16 -32 768..32 767
int Lenoe 0 32 -2 147 483 648 .. 2 147 483 647
long Lenoe 0 64 Or-9 223 372 036 854 775 808
po 9223372036 854 775 807
float IEEE754 0.0 32 Or +/-3.40282347E+38
nNas.TuK. no +/-1.40239846E-45
double IEEE754 0.0 64 Ot +/-1.79769313486231570E+308
NNaB.TuK. Ao +/-4 9406564584 1246544E-324

Pucynox 3.1 — nuana3oHbl 3HaYeHUH AJ19 MPUMUTHUBHBIX THIIOB JIAHHBIX
3.4.2. ba3oBble NOHATHS POTPAMMUPOBAHUSA

BcmoMHMM — HEKOTOpBIE TMOHATHS TPOTPAMMHUPOBAHMS, YIOMSHYTHIE B
npeabIIyIiei 1abopaTopHoit padoTe.

IlepeMeHHbIE 1 HMEHOBAHHbIE KOHCTAHTBI.

IlepeMeHHBIE — 3JIEMEHTBI, 3HAa4YeHHE KOTOPbIX MNPH BbINOJHEHUH
NPOrpaMMbl MOKHO U3MEHHUTh, HO THIl U3MEHUTH HeJb31.

[lepemenHble MMEIOT MMEHA U 3HAaYeHUd. VMg mepeMeHHONl — 3TO Ha3BaHHE
0o0JacTH TMaMsATH, B KOTOPOM XpaHUTCA 3HAYEHUE MepeMeHHON. YToObl BBeCcTH
NepeMEHHYIO0 B ynoTpebiieHue, ee Heo0X0AMMO 0OBSIBUTH OJTHUM U3 JIBYX CIIOCOOOB:

1) Tun ums;

2) Tin UMs = Ha4YaJIbHO€3HAaUCHHE; (TOUKa C 3aMSITON — ATO YacTh OOBSBICHUS!)

OObsiBIICeHHE IEPEMEHHON — 3TO MPUKA3 BBIJICTUTD JIJIs1 HEE MaMSITh.

NmMena mepemMeHHBIX NUIIYT B cTwie —camelStyle, HaunHas ¢ ManeHbKOM
OYKBBI, a K&KJI0€ CJIEIYIOIIee CIOBO B UMEHHU — C 0OJIbIIIOI OYKBHI.

NMeHoBaHHBbIE KOHCTAHTBI — JTO TMepPeMeHHble, 3HAYEHUHE KOTOPbIX
ompenejisieTcsi «IpPH POXKIEHUW», MOCJT€ 4Yero HU3MEHATb HUX 3HAYEHUA
3ampenieHo.

dopwma 3aganus KoHCTaHThl ¢ UMeHeM: final Tum UM = 3Hauenmne;

CnoBo final yka3piBaeT, 4TO 3HAYCHHE HENb3s W3MEHUTH. [IpuHATO HMEHa
koHcTaHT 3anuckiBath bOJIBIIIMMU BYKBAMMU.

OnepaTop npucBauBaHUA

Oneparop mnpucBauMBaHMs 3aMeHsieT CTapoe 3HaYeHHEe HEKOTOPOM
nepeMenHoii HOBbIM. Ilociie 3ameHbl cTapoe 3HadeHWe TepsieTcs, T.e.

HCIIOJIB30BaTh €10 HEJIb341.
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®dopmMa oneparopa: NEPEMEHHAsI = BBIPAKEHUE;

[lepemenHast gBisSIETCS] MPUEMHUKOM JIaHHBIX, a BBIPAKEHHE — HCTOYHUKOM.
BripaxxeHue onpenensier HOBOE 3HaYCHHE NIEPEMEHHONW. PaBEHCTBO JIEBOM U IIPaBOM
YyacTeil HacCTyMaeT TOJBKO IOCJE BBINOJHEHHUs OlepaTopa MPUCBAUBAHUS U HMEET
CMBICI PAaBEHCTBAa 3HAYECHHI HUCTOYHMKA W NpHUEMHHUKA. [lOpsSAoK BBINOIHEHUS
oreparopa: cHavasia, 0e3 ydera JIEBOM YacTH, BBIYUCISIETCS BbIPAXKEHUE C TEKYILIUMU
3HAYEHUSAMM NEPEMEHHBIX. 3aTe€M IIOJyYEHHOE 3HAYEHUE BBIPAKECHUSI CTAHOBUTCS
3HAUYEHUEM NepeMEeHHOU-pueMHuKa. Ecin B BBIpaXXE€HUM HCMOJIB3YETCS Ta XKe
NIEpEMEHHAs], CKaXXeM, X, YTO U CJIEBA, IPU BBIUUCICHUH BBIPAKECHHS MPUMEHSETCS
MMEIOIIeeCs] 3HAUYEHHE X, KOTOPOE€ 3aMEHSETCS HOBBIM 3HAUYEHHEM — 3HAUYCHHEM
BBIpaXXEHUs — TMOCJI€ BbIUMCIEHUS BblpaxkeHus. Hampumep, nycts x=5.0. Ilpu
BBINIOJIHEHUHU onepaTopa X=x+1.2; Oepercs 3HaueHue MEePEMEHHON X, paBHOE 5, K
HeMy f00aBisieTcst yucio 1.2, u pe3yapTaT CTaHOBUTCS 3HAUEHHEM IIEPEMEHHOM X.

SA3pik Java TpeOyert, 4yTOOBI pa3zMep NpHEMHHUKA ObLJI HE MEHbIIE, YeM pa3Mep
pesynbrata. Korma sto TpeboBaHue HapylaeTcsi, BO3HUKaeT ommOka «Bo3moxHa
notepsi TouHoctu — possible loss of precisiony». IIpumep, npu KOTOPOM BO3HUKAET
takas ommuoOka: float x; x = 1.0; (pa3smep cieBa — 32 6ura, pa3mep cipaBa — 64 6uTa,

T.K. 1.0 cuntaercss koHcTaHTOM (JuTepan) Tuna double).

3.4.3. Ucnoab3oBanue oxkHa Koaa BlueJ

Cuctema Blue] umeer cnernuaibHOe OKHO — MaHeNlb (OKHO) KoAa (MU OKHO
koMaHn) (pucyHku 3.2, 3.3). OkHO KOJa TO3BOJISIET MPOBEPUTH (PparMeHTHI
IpOrpaMMBbl JI0 UX BKJIFOUEHHS B MPOEKT. [[eliCTBUS B OKHE KOJIa BBIMOJHSIOTCS IO
cTpokaMm mociie Haxkatus Enter. OObsBIEHHBIE TEPEMEHHBIE 3allOMUHAIOTCS, T.C.
OBTOPHO OOBSABUTH NMEPEMEHHYIO Helb3s. Ecu OKHO KoJla He BUJHO MOCIIE 3aIyCcKa
BlueJ, oTkpolite mpoekT, co3MaHHbIN paHee, n HaxxMute Buasl — [Toka3aTe maHean
koja. [Ipy HEOOXOAMMOCTH BBOJUMBIN B OKHO KOJAa TEKCT MOXKHO PacCIOJIOKUTh B
HECKOJIBKUX CTPOKAX, IPU 3TOM MPOMEKYTOUHBIE CTPOKU 3aKAHUYMBAIOTCS HA)KaTHEM
Shift-Enter. IlpoBepeHHble omepaTopsl MOMXHO BCTaBUTh B TEKCT MIPOrPAMMBIL,

nosib3ysick konupoBanuem (Ctrl-C) u BctaBkoii (Ctrl-V).
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MocesT P PegakmipoEate E o MHCTRyMeHTRI T Brae Y Copaska H

HoBLIA Knace... | _Ia‘ Testla | - “
— i — [lanems xoma ¢ HaOpaHHEIMH
i | KOHC TAHTAMH-THTePaIaMH
KemnunnpogaTt | J
- = = = .

35 =]

35 (int)

-246

-246 ({int)

BEFL

967 (long)

Pucynok 3.2. OknHo xoxa. [Ipumepsl Habopa KOHCTAHT

4°345 =
17 {int)

6+21.3

273 (double)

Pucynoxk 3.3. OxHo koza. [Ipumepsr Habopa BbeIpakeHUH
3.4.4. Metoa popMaTHPOBAHHOIO BbIBOAA System.out.printf()

B mpenpiaymeit pabote ucnonb3oBaics meTon System.out.println(), KoTopbrit
BBIBOJIVJI B OKHO TEPMHHAJIA CHMBOJIBLHYIO CTPOKY (00BEKT THIa String).

B sT10ii paboTe pekoMeHayeTcsl TPUMEHUTh MeTo A (OPMATUPOBAHHOTO BHIBOJA
System.out.printf(), koTopseiii Oonee ymoOeH, HampuMmep, ISl TPEICTABICHUS
pe3yJIbTaTOB B BUJIE aKKypaTHOM TaOiuilel. BeI30B MeTO1a MEET (hopMy:

System.out.printf (format, list);

Crpoka ¢opmaroB format conepxutT (opMaTHbIe KOJAbI, IO OJHOMY Ha
KaXKJbIi 3J€MEHT CIHCKAa BBIBOJAMMBIX INepeMeHHbIX list. dopMaTHBI KOA HMEET
NPE/ICTaBIICHHYI0 HUXE CTPYKTYpy (B CKOOKM [ M | 3aKkirodeHbl HeoOs3aTelIbHbIC
AJIEMEHTHI, T.€. B MpOrpaMMe TaKOW 3JIEMEHT WIM MPUCYTCTBYET 0€3 CKOOOK, WM
OTCYTCTBYET)

% [nomep aprymenta$][daaru][mecrto][.Apods|THI
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@naru - + 0 , ( ompeAENAIOT JOMONTHUTEIHHBIC XaPAKTEPUCTHKH BBIBOJUMBIX
JAHHBIX: MHHYC — BbIpaBHHBaHHE BJIECBO, + — 00s3aTENIbHBINA BBIBOJ 3HAKa 4HCIIA,
npoben — npobes BMECTO IUI0ca JJIS MOJIOKUTENbHBIX YUCEN, HOJIb — 3al0JIHEHUE
CTapIIUX MYCTHIX MO3UIMI YUCIIA HYJISMH, 3aMTasi — JOKAJTN30BAHHBIN pa3euTelb
B YHCJIaX, CKOOKa — OTPHIIATENIbHBIC YHCIIAa 3aKITI0YAI0TCSA B CKOOKH.

[lapameTp THUm ompeaenser BapuaHT MNpeoOpa3oBaHHsI  BHYTPEHHETO
MIPEICTABJICHUSI TAHHBIX BO BHEIITHIOK (HOpMY:

— s — String (CTpoKa CUMBOJIOB);

— ¢ — char (cumBon);

— d — nmecaTudHOE IIEJIOE;

— — BOCBMEPHYHOE IIENI0¢C;

— X — NIECTHAAIATCPUIHOE IIETI0C;

— f — neiictBuTenbHOE B pukcupoBaHHoM dopmare (B popme 999.9999);
— € — JeucTBUTENIbHOE B MaTeMaTtrdeckoM popmare (B popme 0.999E99);
— tD — nara B popMme «mecs-AeHb-TO»;

— tF — nara B popmare «rog-mecsil-1eHby;

— tT — Bpems B hopmate «4achl: MUHYTHI:CEKYHIBI.

[TapameTpsl MecTO U ApOOb OMPENESAIOT COOTBETCTBEHHO KOJIMUYECTBO MO3ULIUI
JUISL BBIBOAMMBIX JTaHHBIX (IIMPUHY MOJISI) U KOJUYECTBO LU(pp B ApOOHON YacTH
(mpumensitorcs ¢ napamerpamu tuna d u f). Hanpumep, %08.3f npumensiercs st
BBIBOJIa JICUCTBUTENbHBIX AaHHBIX. [lon naHHble OTBOAUTCS 8 MO3ULUNA (C y4yeToM
3HAaKa W pazfenstouieil Touk). M3 Hux noj ApoOHYIO 4acThb OTBOJAUTCS 3 MO3ULMU.
[Ipyu HeoOXoaMMOCTH B UEIYH YacTb AO0OABISAIOTCS BEAyIIME HYJIU, YTOOBI
IIOJIHOCTBIO HUCIIOJIB30BaTh 8 MO3ULIM.
DneMeHThI MeX1y (OPMATHBIMU KOJJAMU BBIBOJSITCS KaK JIMTEPAJIbl, B YACTHOCTH, \t —
TaOyJsilKs, \n — TMEepexo]l Ha HOBYI CTPOKY (%N Takke O3HAaYaeT Mepexoj] Ha

JPYTYIO CTPOKY).

[Ipumepsr:

printf("Hello %s!", "World"); // "Hello World!"

printf("%7d",1); / * 1" — muHumym 7 no3uyuu

printf("%07d", 1); / "0000001" — HayanbHbIe No3uyuu

//3anosiHeHbl HynssmMu

printf("%.10f", Math.Pl); / "3,1415926536" — c mo4yHocmbto
// 9o 10 3Hakoe nociie 3anssmou

printf("%tF", new Date()); / "2011-01-27"

printf("%tT", new Date()); / "22:42:37"

®parMeHT NporpamMmbi:

int a = 256;

double b = 312.678951236;

String str = "¢popmaTupoBaHHbIN BbIBOA'";

System.out.printf("OemoHcTpupyem %s: a=%08d(10)=%x(16), b=%010.4f\n",
str,a,a,b);
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JlanHbIii (hparMeHT MmoBJieueT 3a coOO0M CAeayONIMNA BBIBOJI B OKHO TepMHUHAA!
HemoHcTpupyem dpopmaTtupoBaHHbIM BbiBoA: a=00000256(10)=100(16), b=00312,6790

DneMeHThl MeXay (OpMaTHBIMU KOJiIaMH (BBLIEJICHBl KPAaCHbIM B BBI30BE METOJa
printf()) BBIBOIATCS KaK CTPOKOBBIE JTUTEPAIbl (KOHCTAHTHI).

3.5. llopsinok BbINOJIHEHHS PadOThI

3.5.1. PabooTa B oxkHe koaa BluedJ

1) BBenute 1enple KOHCTAaHTBHI B OKHE KOJd, HaXKMMas IMOCJIE€ KaKI0W KOHCTAHTBI

Enter: 35 -246 5671L.

2) Beenute Boipakenus 4*3+5  4+3*5  25-3/5-6+20/3 5%6 («msth 1o
MOJYJIIO IIIECThY» — OCTATOK OT JeJicHus 5 Ha 6) /%6 7%5. Ilocie BBoga KaXkaoro
BbIpaKeHUs HakuMaiite Enter. OOpaTuTe BHUMaHHUE HA TUIT U Pe3yJIbTaT.

3) HaGepure Boipakenuss 1==1 1<5 2<=5 2>6 3/2>1 21=9. [locne BBOMA
KaXXJ0Tro BbIpakeHHUs Haxumaiite Enter. B 3TuX BBIpaXXEHUAX HCIOJIB3YIOTCSA
ornepauuu cpaBHeHud. Pe3ynbrar onepauuu (M BbIpRXKEHHs) UMEET JIOTMYECKHUM THIT
(boolean). Ecnu BeIpakeHHME BEpHO, TO €ro 3HaueHHME paBHO true, mHaue — false.
[IpoBepsiiTe pe3yabTaT Kaxablii pa3 nocie Haxatus Enter.

4) BBenuTe B MaHENH KOJ1a ICMCTBUTEIbHbBIC IUTEPAIbI, KAXIbIH B OT/ICJIbHOM CTPOKE
3.1415 2.71823F 0.314E+1. Ilpoananusupyiite pe3yiabTarbl (YTO
MPOMCXOJIUT IOcJie HaxkaTus KiaBuiy Enter).

5). HaGepute B maHenu kona Belpakenus 25-3.5-6+21.3 5/6.0 5.0/6
3.7F/5.3F. He 3a0niBaiite Haxxumarb Enter! OOpaTtuTe BHHUMaHUEC Ha 3HAYCHUE
pe3yabTara v Ha €ro THII.

6). HaGepute B manenu koaa BeipaxkeHus 1==1.0 1.0<1.5 2.3<=2.3f 1.5==1.5f

7) HaGepure B manenu komga: double x; float a=3.5; float d=2.5;
(ITocne Ttoukm c 3ansarod Haxumaite Enter). IIpoananusupyiite cooOueHus
CUCTEMBL.

8) HaOepure B manenu koma: X=3.5; (tunm x yxe 3aman) Float a=3.5T;
double d=2.5Ff; (Ilocme Toukm c 3amsToii Haxumaiire Enter). IIpoBepbre
3HAYEeHHUs IEPEMEHHBIX, BBeAs nMs U Enter.

9) Habepute d=d+3.75; x=a+7.5f; IlpoBepbTe 3HaAUCHUS TICPEMEHHBIX.
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10) Beemute Final Tloat K=5_4F; IIpoeeppre 3naucHue K. HaGepwure
ormepatop K=5.45; . OOparure BHuUMaHHe Ha cooOmienune. HabGepure Final

double PI1=3.1415926; , Bbluuciaure IUIMHY OKPYXHOCTH C paaumycom 10:
2*P1*10.

3.5.2. Pa3paborka NMPOrpamMmabl c HCII0JIb30BAHUEM MeToaa
¢popmaTupoBaHHOIrO BbIBOAA System.out.printf()

Pa3zpabotaiiTe mnporpamMMmy CcOIJIaCHO BapuaHTy 3aaanus (Tabmmma 3.1),
IIPOBEIUTE €€ OTJIAJKY U UCIIBITAHUE Ha HECKOJIBbKUX TECTOBBIX MTPUMEpPAX.

3.6. BapnanTnbl 3a1aHui

B kadecTBe MHAMBUIYATLHOTO 3a/IaHUSI HA TAOOPATOPHYIO pabOTy MpeaiaracTcs
pa3paboTaTh MporpamMmmy, KOTOpasi BEITIOJIHSCT CIACAYIOIMINE JCHCTBUS:
1) onpenenser u UHUIIMATU3UPYET (3aa€T TUI U 3HAUYCHHE) NIEPEMEHHBIE str, a, b, C,
d;
2) OCYUIECTBIISAET CJICIYIOMINI BBIBO:

MpuBeT, 3HayeHue_str: a=3Ha4vyeHue_a, b=3Ha4yeHue_b, c=3Ha4yeHue_c, d=3HavyeHue_d!

3HauYeHHs MEPEMEHHBIX JOJDKHBI BBIBOAUTHCS B (opMare, MpeayCMOTPEHHOM
BapHaHTOM 3ananusl. [locie BbIBOAA CTPOKH, JOJIKEH ObITh OCYILIECTBIIEH NIEPEXO] HA
CJIEIYIOILYIO CTPOKY.

[locne BBISIBAEHUS CHUHTAKCMYECKUX OIIMOOK IMporpamMma J0JKHA OBITh
OTKOMITMJIMPOBaHA M 3allyllleHa HE MEHee TpexX pa3 (C pa3Iu4yHbIMU 3HAYECHUSIMHU
IEpEMEHHbIX). B KauecTBe TECTOBBIX 3HAYEHUI MEPEMEHHBIX CTYIEHT JOJDKEH
nofo0paTh Takue 3HAYEHUs, KOTOPHIE MPOBEPSIOT BCE BO3MOXKHOCTH IPOIPaMMBI.
Hanpumep, npoBepky 00s13aTEIbHOTO BbIBOJIa 3HAaKa YMCJIA HY)KHO OCYIIECTBUTH Ha
IIOJIOXKUTENIBHBIX U OTPULIATEIBHBIX 3HAUYCHUSX. JKeNaTebHO TaKkKe MPOBEPUTH, KaK
Oyner BecTu ceds Balla MporpaMma, €clid 3aJaHHOE 3HAUEHUE IMEPEeMEHHOW He
nomeniaercs B popmar, 3alanHbli B MeToze printf().

BapuaHTbl ”HAMBUAYaJIbHBIX 3alaHUM NTpeACcTaBieHbl B Tadnuie 3.1.

Hcnonp30BaHbl CIEYIONIME YCIOBHBIE 0003HAUCHUS:
C10 — gecsaTuuHas cucTeMa CUMCIICHMS,

C16 — mecTHaaaTepuyHas CUCTEMA CUUCIICHUS,

C8 — BocbMepuYHasi CUCTEMA CUHCIICHHUS,

I — mupuHa (MUHUMaIBHOE KOJTUYECTBO ITUDD);

T — TouHOCTH (YKCIIO UPP MOCTe 3ansATON);

HH — nanmnuue Benymux HyJew;

OH — oTcyTcTBHE BEAYyIIUX HYJICH;

B3 — 00s3aTenbpHbBIN BEIBO 3HAKA.
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Ho- | Crpoxka str Ilenoe Ilenoe Lenoe HenctBu- | JledcTBU-
Mep a (int) b (short) | c (byte) | TembHOE TeJTbHOE
BapH d (double) | f (float)
aHTa
1 ®avunusa_ ['pynna: | C10, II8, | C8 Cl6 110, T5, | I8, T3,
HH, B3 HH, OH
2 ®@avunus ['pynna: | C16 Cl10, C8 s, T3, | 107, T2,
1115, OH OH, B3 HH
3 OGamunusa_['pynma: | C8 Cl6 C10, s, T4, |16, T3,
116, OH | HH OH, B3
4 Gamunus_['pynna: | C16 C8 Cl10, 117, T3, 1119, T4,
1118, HH | OH, B3 HH
5 ®avunusa_ ['pynma: | C10, HIS, | C8 Cl6 I8, T2, 1110, T4,
OH, B3 HH OH
6 ®amunusa_'pynma: | C10, IS, | C8 Cle6 I8, T2, 1116, T3,
OH OH, B3 HH
7 @amunusa_['pynma: | C8 Cl10, Cl6 I110, T4, | L8, T2,
1119, HH OH HH, B3
8 ®Gamunus_ ['pynna: | C16 Cl10, C8 1112, Te, |16, T3,
117, OH, HH OH
B3
9 ®Gamunus ['pynna: | C16 C8 C10, ImI11, T5, | 19, T4,
118, HH, | OH, B3 HH
10 | ®amunusa I'pynma: | C9, 17, | C8 Cl6 1114, T5, |18, T3,
OH, B3 HH, OH
11 | ®amunua ['pynma: | C10, I8, | C8 Clé6 [110, Ts, | L8, T3,
HH, B3 HH, OH
12 | ®amunus ['pynna: | C16 Cl10, C8 mIs, T3, |17, T2,
1115, OH OH, B3 HH
13 | ®amunusa I'pynna: | C8 Cl6 C10, s, T4, |16, T3,
III6, OH | HH OH, B3
14 | ®amunusa ['pynna: | C16 C8 C10, 117, T3, 1119, T4,
1118, HH | OH, B3 HH
15 | ®amunus 'pynma: | C10, IS5, | C8 Cle6 1118, T2, 1110, T4,
OH, B3 HH OH
16 | ®amunusa ['pynma: | C10, IS, | C8 Cl6 I8, T2, 1116, T3,
OH OH, B3 HH
17 | ®amunusa I'pynna: | C8 C10, Cl6 1110, T4, | I8, T2,
1119, HH OH HH, B3
18 | ®amunus ['pynma: | C16 Cl10, C8 1112, Te, |16, T3,
117, OH, HH OH

B3
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ITponomxkenue Tabaunb 3.1

Ho- | Crpoxka str Ilenoe Ilenoe Lenoe HenctBu- | JlercTBu-
Mep a (int) b (short) | c (byte) | TembHOE TeJTbHOE
BapH d (double) | f (float)
aHTa
19 | ®amwmus I'pynna: | C16 C8 C10, II11, T5, | 19, T4,
1118, HH, | OH, B3 HH
20 | ®amunusa I'pynma: | C9, 17, | C8 Cle6 1114, T5, | 118, T3,
OH, B3 HH, OH
21 | ®amunusa I'pynma: | C10, I8, | C8 Clé6 [110, TS, | L8, T3,
HH, B3 HH, OH
22 | ®amunua_I'pynma: | C16 Cl10, C8 mIs, T3, | 107, T2,
1115, OH OH, B3 HH
23 | ®amunusa_ I'pynma: | C8 Cl6 C10, ms, T4, |16, T3,
116, OH | HH OH, B3
24 | ®amunusa_ I'pynna: | C16 C8 Cl10, 117, T3, 1119, T4,
1118, HH | OH, B3 HH
25 | ®amunusa I'pynma: | C10, IS, | C8 Cleé 1118, T2, [II10, T4,
OH, B3 HH OH

3.7. PekoMeHall MU 110 COCTABJICHUIO 0TYETA 10 J1a00opaTopHoil padore

B nononnenue xk 061mumM TpeOOBaHUSAM K OTYETY, IPEACTABICHHBIM B paszzene 1,
OMHIIUTE TIO MyHKTaM BCE UCCIEOBaHMS, KOTOPBIC BBl MPOBETU B OKHE Koaa (TI.
3.5.1) u cielaHHBIE BaMU BBIBOJIBI.

B konie myHnkra «BpiBogbI» 0TUeTa 10 J1ab0paTopHOM paboTe 100aBbTE TEKCT,
MPUBEJCHHBIN HIDKE B JAHHOM ITYHKTE METOJIMYECKUX YKA3AHUM.

Huzke nepeunciieHbl OCHOBHbIE OHATHSI IPOTPAMMHPOBAHMS:

1.IlepemenHasi — 3T0 HMEHOBaHHasA 00JlacTb NaMATH, B KOTOPOH
NporpaMMa MoOKeT YCTAHOBUTh HEKOTOpoe 3HaueHue. 3HAUYeHHUE IMepeMeHHOMH
MOZKeT U3MEHSATHCSI BO BpeMsl BbINOJIHEHUS] IPOTPAMMBI.

2. Boipa:xxeHne — KOMOMHALMS ONEPAHIOB U ONEpPalUil, 3aJa1011asi OPAIOK
BbIYMCJICHUS] HEKOTOPOI0 3HAYeHNsI (HA OCHOBE IPUOPHUTETOB ONePaLMii).

3. Onepana B mpocTeHieM cjiyqyae siBJIsIeTCS KOHCTAHTON (JIATEPAIoM) UJIH
uaeHtupukaropom (mepeMmenHoii). B oO0mem ciaydae Kaxablii omepaHn
BbIPA’KEHHUs TaKKe MNpeaCcTaB/isieT co00il BbIpa:KeHHe, HMMelollee HEKOTOpoe
3HaYeHHe (B BBIPAXKEHUSIX MOKHO HCHOJb30BATh CKOOKM /Js1 HW3MEHEHHS
NMOPSIAKA NeliCTBHUM).

4.0nepanus onpenesisier JeiicTBHe, BbINOJHSEMOEe HAJ ONEpPaHIaMM.
Bo3Bpamiaer HekoTOpOE 3HAUEHHE.

5.0nepaTop — 3TO HeKOTOpPas KOHCTPYKIHUA, MNpHCYIas  A3BIKY
NPOrpaMMHPOBAHUS, H3MEHSAKOIIAS] COCTOSIHME MNAMATH KOMIbLIOTEpPa, HO
HHYEro He BO3BPAIIAIONIAs.

anee nepeuucnenvt 8§ npocmvix munog oannvix Java.
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1. [{enouucnennvie munol.
1.1.Tun byte — yenoe yucno co 3uakom OruHou 8 oum.
1.2. Tun short — yenoe uucno co 3nakom onunou 16 oum.
1.3.Tun int — yenoe uucno co 3naxom onrunou 32 obuma.
1.4. Tun long — yenoe uucno co 3nakom oaunou 64 ouma.
2. BewjecmeeHnnvie munsi.
2.1. Tun float — uucno 6 ¢opmame ¢ niasaowei moukou OauHou 32
ouma (0OuHapHasL MOYHOCMDB).
2.2. Tun double — yucno 6 gpopmame ¢ niasaoweli moukou OauHou 64
buma (080UHASL MOYHOCMb)
3. Tun char — wyenvlli nonodcumenvHsvlli KOO0 cumeonra Oauxou 16 oum
(¢hopmam unicode).
4. Tun boolean — noeuueckoe 3nauenue (true unu false.

3anomnume 0CHOGHbIE MUNBL POPMAMOE, UCNOIbIYEMBIX 6 (HPOPMAMHO

cmpoke, npu évl306e memooa printf:

— § — String (cmpoka cumeonos);

¢ — char (cumeon);

d — Ooecamuunoe yenoe;

0 — 80cbMepuyHoe yenoe;

— X — wecmuaoyamepuiHoe yesnoe;
f — oOeiicmeumenvnoe 6 uxcuposannom popmame (6 ¢popme

999.9999);

— e — OelicmeumenbHoe 6 mamemamuyeckom Qopmame (6 popme
0.999E99);

— tD — 0ama 6 hopme «mecau-0env-200»;

— tF — 0ama ¢ hopmame «200-mecay-0enwvy;

— tT — epem=s ¢ hopmame «uacvi:MuHymul:ceKyHObl).

3.8. TpebGoBanusi K JOKYMEHTY OT4YETA

OcHoBHBIE TpeOOBaHUS K JOKYMEHTY OTYeTa nepeuucieHsl B 1. 2.8.1.
BeinmonHeHne JOMOJHUTENBHBIX TPEeOOBAaHMM COCTOMT B H3YUYEHHHM CBOWMCTB
HYMEPOBAHHBIX W MApPKUPOBAHHBIX CIHUCKOB W HCHOJIb30BAHUM TaKUX CIUCKOB B
nokymeHTe Microsoft Word.

Buumanue. Penaktupyercsi TOIBKO TEKCT, KOTOPBIM AOKEH OBbITh A0OABIEH B
KOHel[ pazzena « BeiBoasny (mpuBeneH B 11.3.7).

YacTe TEKCTa, BBIJCICHHYIO TMOJYXUPHBIM MIpUPTOM OPOPMUTHL B BHUJE
OJTHOYPOBHEBOTO HYMEpPOBAaHHOTO CIIMUCKAa C MapaMeTpamu, IPUBEIACHHBIMU B
tadiune 3.2.

YacTh TeKcTa, BBIJCICHHYIO KYpCHBOM, O(OPMHUTH B BHJIE MHOTOYPOBHEBOTO
HYMEpPOBAHHOT'O CIIMCKA C MapaMeTpamMu, IPUBEJICHHBIMU B Ta0nuie 3.3.

Yacth TEKCTa, BBIIETICHHYIO TMOJIY>KUPHBIM KypCHUBOM, OGOPMHUTH B BHUIE
MapKUPOBAHHOTI'O CIHCKA C 3aIaHHBIMU NTapaMeTPaMH.
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Tabnuua 3.2 — [TapamMeTpbl OJHOYPOBHEBOTO HYMEPOBAHHOI'O CIIUCKA

No Hywmepams | Hauats ¢ BripaBHUBaHME Orcryn Talynsuus Orcryn
Bap. B HOMepa HOMeEpa HOMeEpa TEKCTa
11,2 l;ig ];I;I; 1 0 LEHTPY 2 cMm 2cMm 0cm
2, 12,22 . 3 | L7sew | 175e 3em
3, 13,23 ézg; 1 10 LIEHTPY 0 cMm 2,5 cM 2,5 cMm
4,14,24 g; 4 1o EE;?:MY 2,3 cMm 2,5 cm S5cMm
5, 15,25 g 3 10 LEHTPY 2,7 cMm 2,7 cMm 5,5 cMm
6,16 " 2 1o Eng:w 1,7 cM 2,5¢cm 3,5 em
7,17 3 5 1o ing':My 1 cm 2,5¢cMm 2,5cm
8, 18 g 4 o igzzmy 1,5cMm 3,5cMm 2,5 cMm
9,19 E' 2 0 LEHTPY 1 cm 2,5 cMm 3cm
Ta6nuia 3.3 — [lapameTpbl MHOTOYPOBHEBOIO HYMEPOBAHHOTO CITHCKA
No Voosers | Hynepams Hauars ¢ | BoipaBauBanue | Otcryn | TaOymsauumst | Oteryn
Bap. P yMepan HOoMepa HOMepa HOMepa TEKCTa
}1 1 I I “Olf;;gMy 125em | 15cm | 125cm
21 2 1. 3 HOMCBOMY | 995 em | 2,5¢m 2,5 e
Kpar
%2 I 3 2 e | Lsew | 25w | dow
22 2 a. 1 110 IPaBOMYy 2 cM 3,5cm 2 cM
Kparo
?3 1 1. 6 “f}f:}‘(’)My 35eM | 35cM 4 cM
23 2 1. 3 10 JICBOMY 4 cm 5cm 6 cM
Kpao
4, 1 01. 3 110 EHTPY 1,5 cm 2 cMm 2 cM
14, 24 2 L. 1 10 LIEHTPY 25¢cm 2,5¢cm 4 cm
?5 I } 2 W e | Tew | 1sew | 2om
25 2 a. 4 0 LEHTPY 2,5cMm 1,5cMm 3cm
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Neo Hauars ¢ | BoipaBauBanue | Otcryn | TaOymsauumst | Oteryn
VYposenb | Hymepauus
Bap. . HOMepa HOMepa HOMepa TEKCTa
6, 16 1 1. 1 10 LIEHTPY 1,5 cm 1 cm 25cm
2 3. 3 10 HEBOMy 2cm 1,5 cm 3em
Kparo
7,17 1 1. 2 10 LEHTPY 2,5cm 1,5 cMm 4 cm
2 01. 5 10 HEBOMY 4 oM 3,5 cm 2cm
Kparo
8,18 I L 2 MOTPABOMY | 35y | 25w | Som
Kparo
2 01. 3 10 HIGROMY 2cm 45em | 25cm
Kparo
9,19 1 L. 4 10 IEHTPY 3cm 2,5 cm 1,5 cm
2 a. | 10 JICBOMY 3.5ceMm 4 cMm 2,5cMm
Kpaio
10, 20 1 L. 5 10 IEHTPY 3,5¢cm 1,5 cm 1 cm
2 01. 2 HOTPEBOMY 1 1 7¢em | 35cm 2cm
Kpao

Tabnuna 3.4 — [lapameTpsl MAapKUPOBAHHOTO CIIUCKA

N 3Hak Mapkepa Oreryn Taoyummas Ortcryn TekcTa

Bap. Mapkepa Mapkepa
1,11,21 ~ 3cem 4,5 cm 3cMm
2,12,22 Y 2,5cm 2,75 em 0 cm
3,13,23 # 4,5 cm 4,5 cm 4,5 cm
4,14, 24 . 4.5 cm 2,75 cm 3,5¢M
5, 15,25 - 2,5¢cM 3cm 2,5¢cM
6, 16 © 3,5¢cM 2 cM 1,5cM
7,17 \ 2,5¢cm 3,5¢cMm 4,5 cm
8, 18 . 3,5¢cm 1,5 cm 4 cm
9,19 - 3cM 4,5 cm 2,5¢cM
10, 20 Y 3,5¢M 2,5 ¢cMm 1,7 cm

I/ICCJ'IEEI[OBEIB BO3MOKHOCTH TIPUMCHCHUA PA3JIMYHBIX BHAOB HYMCpAllUH
(MapKI/IpOBaHI/ISI) CIIMCKOB, CJICAYCT BCC KC HMMCTb B BHAY, YTO B TCXHHYCCKHUX
OT4YCTax, KaK IIpaBUJI0, UCIIOJb3YCTCA HyMCpalusa C IMOMOIIBIO apa6CKI/IX HI/I(bp, a B
Ka4CCTBC MapKepa IPpUMCHACTCA THUPC.

3.9. KoHTpoJibHBbIE BONIPOCHI

1) Kakue npocTble TUIBI JAHHBIX CYIIECTBYIOT B Java?
2) Ot 4ero 3aBUCHUT IUAMAa30H 3HAYCHUI YUCITOBBIX TUIIOB?
3) Kakoit 3 TunoB obecnednBaet 60mbInyr0 TouHOCTh double nmm float?
4) Yto Takoe nurepan?
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5) Kaxk 3agaercs nepemeHHas?

6) Kak 3agaercs nMeHOBaHHAasi KOHCTaHTa?

7) Kak 3agaTte nutepan tuna float?

8) Kak 3agats nurepan tumna long?

9) OnumuTe, Kak paboTaeT onepaTop NprUcBavuBaHuUs?

10) Korna Bo3nukaet omuboka «Iloteps TouHOCTI»?

11) Kakue BO3MOXKHOCTH MPEAOCTABIIAET OKHO Koaa Bluel?

12) Yemy paBHO 3HaueHue BolpaxeHus 2<5? Kakoro oHo tuma?

13) Yemy paBHo 3HaueHue BolpaxkeHus 10<=5? Kakoro oHo tuma?

14) Kakue BO3MOXKHOCTH MPEIOCTABISAET OnepaTop GopMaTUPOBAHHOTO BHIBOIA
System.out.printf (format, list); .

15) Ilepeuncaure BOZBMOXKHOCTH TEKCTOBOTO mpoueccopa Microsoft Word, koTopsie
Bbl HCIOJNB30BaIM I OGOPMIICHHS] CIIMCKOB IIPU BBIIOJIHEHUH OTYETa TI0
nabopaTtopHoil pabdore.
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4. JABOPATOPHAS PABOTA Ne 3. OBPABOTKA LEJTOYUCJEHHBIX
JTAHHBIX.

4.1. llean padoTbI

3akpenuTh HaBBIKU OOBSIBICHUSI MEPEMEHHBIX U KOHCTAHT; OCBOUTH OIEpaIUU
JUIL  JTAHHBIX [EJbIX THUIIOB, 3aKPENUTh HABBIKM MPUMEHEHUs oOleparopa
IPUCBANBAHUS.

4.2. IlocTaHoBKa 3a1a4H

1) O3HaKOMUTBCA C TPUHIUIIAMU XPAaHEHUS M OOpabOTKH IIEIOYHMCIICHHBIX
JTaHHBIX B Java.

2) Pazpaborath M OTIAAUTH HPOrpaMMy, JIEMOHCTPUPYIOLIYIO BBIIIOJTHEHHUE
ornepauuii HaJ JAaHHBIMU LIEJIOr0 THIA.

4.3. BHeaynuTopHasi IOAr0TOBKA

JUisi moAroToBKM K J1abopaTopHOMl paboTe clenyeT H3Yy4uTh  KpaTKue
TEOPETUYECKUE CBEJICHUS, MPUBEACHHBIE B MyHKTEe 4.4 METOIWYECKUX YyKa3aHUHU.
Pexomenyercs taxxe o3HakoMuthbes ¢ [1] (¢.48-50, 52-64).

4.4. KpaTkue TeopeTu4ecKue cBeJIeHHs

XapakTepUCTUKH 1IETTOYUCIICHHBIX TUTIOB JaHHBIX MPUBEACHBI B Ta0uIE 4.1.

Tabnuua 4.1 — LlenounciieHHbIE TUIBI JAHHBIX U UX XapaKTEPUCTUKU

Tun 3HauyeHune 3Ha4yeHue no Pazmep Min n Max 3Ha4YeHuMA Knacc-
YMOJTYaHUH (6uTkI) obonouyka
byte Llenoe 0 8 oT -128 po 127 Byte
short Llenoe 0 16 oT -32768 go 32767 | Short
int Llenoe 0 32 oT -2147483648 po | Integer
2147483647
long Llenoe 0 64 -9223372036854775808 Long
9223372036854775807

Jnst Kaxaoro 1eJOYMCIEHHOIO THUIA CYIIECTBYEeT OMOJMOTEYHBIA Kilacc-
obomouka [1, 3], cogepkaiiuii mojae3Hble METOABI JAJisl PadOTHl C LETOUYUCICHHBIMU
naHHeiMH. Ha3zBaHUs 3THX KJIAaCCOB MPUBEACHBI B YETBEPTOM CTOIOLE TabuuLbl 4. 1.

BHyTpeHHee ¥ BHellIHee MpeCTABJICHUE HeJT0YNCICHHBIX TaHHBIX.

BryTpeHHe npencTtaBiieHuE — 3TO TO, KOTOPOE «BUIAUT» IIPOLECCOpP, BHEIIHEE —
TO, KOTOPO€ BUAUT U MPUMEHSET MPU 3alUCU JUTEPAIOB (B JAaHHOM cCllydae, IEeIbIX
yycea) OporpaMMHCT. BHyTpeHHee MNpecTaBiI€HUE LEIOYUCICHHBIX [aHHBIX —
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JBOMYHOE, KOJIMYECTBO OMTOB IpHBeneHO B cTonoie «Pasmep» Tabmuisr 4.1. [lox
3HaK YKClia BBIJCJICH JIeBbIH OuT. 3HaueHue () ATOro OMTAa MMEIOT MOJIOKHUTEIHHBIC
yrcna, 3HaueHWe | — orpunarenbHble. DopMaT JABOWYHOTO IIE€JIOTO YHUCIHA
npenacTaBiieH Ha pucyHke 4.2. Jlng tuma byte n=8, ansa tuna short n=16, ansa Tuma int
n=32, musa tuna long n=64.

3Hak 3HauveHune
L
\ /
'

n
ABOWUYHbIX pa3pAanoB

Pucynok 4.2 — ®opmar 11€J10ro ABOMYHOr0 YuciIa

OTpuniatenbHble 4YHCIa TMPEJICTABISAIOTCS Java B JIONMOJHUTEIBHBIX KOAAaX
CJeAYIOIIMM 00pa3om:

3Hak=1;

3Hauenne* = 2" — |3naucHue),

20e 3HaUeHHUE™ - 3HaueHue YuUcia 8 OONOJHUMENbHOM KOOe,

3HaUYEHUE — 00bIUHOE NpedcmasieHue 08OULHO20 YUCIA.

[IpuHsaTO, 4TO AJIs1 JIFOOOTO TMOJOXKHUTEIHHOTO YHCIA JOTMOJHUTEIBHBIN KO/
COBIIQJIaeT C TMPSAMBIM KOJAOM (OOBIYHBIM TMPEJCTABJICHUEM 4YHCIAa B JBOWYHOMN
MO3UIIMOHHOMW CHCTEME CUUCTICHUS).

Bce omepanum ¢ 1EIbIMA  YHCIAMHU  BBIMOJHSIOTCS B JIBOMYHOM CHCTEME
cuucieHus. Mcnonp30BaHue JOMOJIHUTEIBHOTO KOJIa JUIsl TIPEACTaBICHUS IBOMYHBIX
YHCEJI TI03BOJISIET MPOLIECCOPY KOPPEKTHO BBIMOJHATh OIEpPALMU  CIOXKEHUS U
BBIYUTAHUS HA JBOUYHOM CYMMAaTOpE.

Jlutepansl (uenple Yuciaa, TPUCYTCTBYIOIIME B IPOrpaMMe) aBTOMATHYECKH
NEPEBOJSITCS M3 BHEIIHEro Mpe/cTaBieHus: (MOCiaeAoBaTEIbHOCTh CHUMBOJIOB) BO
BHyTpeHHee (IOCIe0BaTEIbHOCTh OUTOB IBOMUHOTIO 11eJ10T0 uncia). Meroa println()
aBTOMATUYECKU TMpeoOpa3yeT Yuciia W3 BHYTPEHHETO BO BHEITHEE MPEACTABJICHHE.
Bce apyrue npeobpa3oBaHusi BBITOJHSIOTCS MOJI KOHTPOJIEM MTPOTPaMMUCTA.

3anuch HeJT0YHCIEHHBIX JIUTEPATOB B Java-nporpaMmmax.

Bocbmepuunbie 3HaueHMs1 0003HAYAOTCA B Java BeIylIUM HYJIEM.

JlecsaTUUHbBIC 3HAYEHUSI HE MOTYT UMETh BEAYIIEr0 HYJIS.

3nadyenue 09, BcTpeueHHOE B MpOrpamMMe, BBI3OBET OIIMOKY KOMIWIATOPA, T.K.
udpa 9 — BHEe BocbMepUYHOTO Auarnas3ona ot 0 go 7.

[llecTHaAATEpPUIHYI0 KOHCTAHTY OOO3HAYAIOT C BEAyIIUMH HYJIsIMU: OX wIIH
0X.

[enbie muTEpaIbl CO3/Iat0T 3HaUCHKE THIA int (32-pa3psIHOe 11eJI0€ YHCIIO).
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Korpa nurepanbHOoe 3HaueHue Ha3zHayaeTcsi byte- wiam  short-mepeMeHHOM,
olIMOKa HE TeHEepUPYETCs, €Clid 3TO 3HAUYCHHE HAXOAMTCS B MpEJeNax Iuara3oHa
LEJIEBOrO THIIA.

[enpiii MUTEpasl MOXKET BCEra Ha3HAa4yaThCs nepeMeHHou tuna long. OmHako,
yTOOBI 3aJaTh IJWUHHBIN JUTEpas, HYXHO SIBHO COOOIIUTh KOMIHUJISATOPY, UTO
3HaueHue umeeT TUN long. DTo ocymecTBisercs aoOaBieHueM cumBoiia L (B
BEPXHEM WJIU HUKHEM PETUCTPE).

Hanpumep, Ox7FFFFFFFFFFFFFFFL  wnmm 9223372036854775807L — camblid
OOJBITION 1IETTOYNCICHHBIN JTUTEpall.

Onepannu /151 HeJT0YHCTEHHBIX TUIOB JaAHHBIX.

Apudpmernueckue onepauu — (+ - * / %) — (cioxeHue, BBIYUTAHUE
YMHOXEHHE, JeJIeHne Halleso, BRIYMCIECHUE OCTaTKa OT jAelieHus). PesymbTar sTHX
OIepalvi — HETOYNUCIEHHBIN.

Omnepanuu cpaBHeHUs (WM OTHOILIEHMS) — (< > <= >= == |=) — (MEHbIIIE,
OoJibllle, MEHbIIIE WM PaBHO (He OoJbIie), O0bIIE WIK PaBHO (HE MEHBIIIE), PaBHO,
He paBHO). Pe3ynbrar cpaBHeHHMs — OyjeBckoe 3HaueHHe true (uctuHa) win false
(J1oxb), HAarTpuMep, 2<3 uMmeeT 3HaUeHue true, a 2>3 — 3HadyeHue false.

[Topa3psiiHble JIOTMYECKUE Omepanud OyayT pacCMOTPEHBI B  CIEAYyIOIICH
nabopaTopHOit padoTe.

Apudmernueckre omnepanuu ¢ IeJIOYUCICHHBIMUA JAHHBIMU BBIIOJHAIOTCS
TOYHO, Oe3 okpyryieHus. [Ipu BBINOJHEHUU NEIOYUCICHHOTO [EeJeHUs, JIpoOHas
4acTh pe3yJbTaTa orOpacsiBaercs. B

Buny orpannuennoro nuanasona (tabnwuia 4.1), cioxeHue U BBIYUTaHUE MOTYT
JaTh «IEPENOIHEHUEe» — PE3yJibTaT, BBIXOASANIMI 3a TpaHUIBl JHANA30HA.
IlepenonHenne BBIVISIAUT KakK OTPULIATENbHBIM PE3yJabTAaT MHPHU MOJOKHUTEIbHBIX
ClaraeMpIX WIH KaK IOJOXXKHUTEJNbHBIN PEe3yiabTaT MPU OTPULIATENIBHBIX CJIAraeMbIX.
Hampumep, eciiu k MakcumanbHOMY nonoxutenbHoMy int, paBHomy Ox7FFF FFFF,
npuOaBUTh 1, MONMYYUTCS HaMMeEHbIIee Lenoe orpuuarenasbHoe yucio 0x8000 0000.
Ecnu 3T0 4ucao CHOXHUTHR ¢ MakCHUMajbHBIM moyokuTeabHbIM (0x8000 0000 +
O0x7FFF FFFF), nonyuurcs uncino OxFFFF FFFF (nBonuHoe npeacraBieHue yncia -1
B JIOTIOJHUTEIBHOM KOJIE), KOTOPO€ Ha €AMHUILy MEHbIlEe HYJS (JerKo MPOBEPUTbD,
npuOaBuB K HEMY 1).

[Ipu coenuHeHuu psiga onepanii B OJHOM BBIPAXKEHUHU CIENYET YUYUTHIBATh
npuopuTeThl onepauuii. Tak, apudmeTnueckue ornepanud  HUMEIT OOJBIIHIA
MIPUOPUTET, YEM ONEpPAlMU CIABHIOB U IOpa3psA/IHbIE ONEpAIMU, a OINEpaluu Haj
OJIHUM ONEPAHIOM HMEIOT OOJBIIUN NPUOPUTET, YEM Olepaluuud Haja JIBYyMs
olepaHaMHu.

[Ipn BBIUMCICHHH 3HAYEHUS BBIPAKEHUS Java aBTOMATUYECKH PACIIHPSIET
(moBbIlIaeT) TUN Kaxkaoro byte- umu short-omepanna u pesynpratra 10 int (T.K.
PE3yNbTAT CIOKEHUS ABYX KOPOTKHUX ONEPAaHIOB C OJMHAKOBBIMHU 3HAKaMU MOXKET HE
MIOMECTUTHCS B KOPOTKUH opMar).

DTO MOKET BBI3BIBATH IJIOXO PACIIO3HABAEMBIE OIIMOKN BO BPEMST KOMITHJISILIUU.

Hanpumep, ka3zanock Obl, 0J1aronoqyYHbIi KO
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byte b=50;

b=b*2;

BBI3OBET OMMMOKY KOMMUIANUU «Bo3MmokHa motepst TouHOcTH — possible loss of
precision», T.K. 3Ha4€HHE BhIpakKeHUs b*2 mmeer Tum int, a meneBas nepemMeHHas b
umeeT Tut byte. Takas jxe ommOKa BOSHUKHET U MPU KOMIWISIMU CTPOKH Koja int i
= 2L; (mepeMeHHOI TUIIa int MprcBauBaeTCs 3HaUYCHHE TUIa long).

BooOmie, korga pasmep mepeMeHHOU ciieBa MEHbIIE, YeM pa3Mep pe3ysbrara
CIpaBa, BO3HHKaeT omuOka «Bo3MoxHa moTeps TodHocTh — possible loss of
precisiony.

Jl1s mpeooaeH s 3TOIM TPYIHOCTH €CTh JIBa My TH:

1) yucna nnuHOM 1 GailT XpaHUTH, HAPUMEp, B IEPEMEHHBIX TUNA 1nt;

2) WCmoNb30BaTh SIBHOE MpeoOpa3oBaHME THIMA 3HAYCHHWS B MPaBOW YacTH

orepaTopa MPUCBaUBAHUS:

byte b=50;

b=(byte)(b*2);

Crnemyetr OTMETUTh, UTO THMN int — Hanbosee yHuBepcajaeH U 3PGEeKTUBEH U JT0JKEH
OBITH MCITOJIB30BAH JJI PACUETOB, MHEKCAIIMH SJIEMEHTOB MACCHUBA WUJTU BBITIOTHEHUS
IIEJIOYUCIICHHBIX OTEepaIlni.

MoskeT TokasaTbCsi, 4YTO MCTIOJIb30BaHue short miam byte 5KOHOMHUT TaMsATh, HO HET
HUKAKOW TapaHTHH, 9TO Java He OyneT BHYTPEHHE TaK WM WHAYE PACIIUPSATH ITH
TUBI 10 int, [loMAUTE, YTO THN ONpEENIeT MOBEICHNE, a HE pa3Mep. EnnHCTBEHHOE
WCKJTFOUCHHUE — MACCHBBI, TJIe TUI byte TapaHTUPYET HCIIOIB30BAHNUE TOJBKO OJHOTO
OaifTa Ha ’eMEeHT MaccuBa, TUIl short Oyner 3abupath 2 Oaiita, a int 4 Gaiita [1].

4.5. llopsinok BbINOJIHEHHS PadOThI

1) PazpaboTaiiTe mporpaMMmy COIJIaCHO BapHaHTy 3ajaHus (Tabnuna 4.2),

2) O6GocHyliTe BEIOOP THIA IIEJIOYUCICHHBIX IEPEMEHHBIX.

3) IlpoBenure oTiaAKy HporpaMMbl U HUCIHBITAHWE HA HECKOJIBKUX TECTOBBIX
npuMmepax.

4.6. BapnaHTbl 3a1aHNH

B xauecTBe MHAMBUIYaJIBLHOTO 33JJaHUs Ha JIA0OpaTOpHYIO paboTy mpeiaraercs

pa3paboTath MpOTrpaMMy, JACMOHCTPUPYIOIIYIO BBIMOJHEHUE apUPMETHISCKUX
oTiepanuii HaJ[ IETBIMA YUCITaAMH.
B mporpamme 3amaTe menodnciieHHBIC TIEpeMEHHBIE a, b, ¢. BriBecTn Ha 3KkpaH B
JBOMYHOM, IICCTHAAIATCPUIHOM, BOCBMEPUYIHOM U JECATUIHOM CHCTEMaX CUMCIICHHSI
3Ha4YeHHS a, b, C, a TaK)Ke pe3yJIbTaThl BHINIOJIHEHUS Ollepaluii. -a, a+b, a-b, a*b, a/b,
a%b, at++, b--. Hanpumep,

a+b=100000000(2)=100(16)= 400(8)=256 (10); .
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[TonoOHBIM BBIBOA MOXXHO OCYIIECTBUTH OJHUM BbI30BOM MeTona printf(). s
MOJIYYeHHS TIPEACTABICHHS JBOMYHOIO YMCIa B BUJIE CTPOKHU (String) MCHONb3yiTe
oubnuoreunyro QyHkuuio Integer.toBinaryString(x), e X — apryMeHT Tura int.
CpaBHUTD € pe3yJIbTaTaMHU PYYHBIX PACUETOB.
BapuanTs! 3aanuit npencrapieHsl B Tabmuie 4.2.

Tabnuua 4.2 — BapuaHTsl 3a1aHUi

Homep | A b C

BapHaHTa

1 356 725 (b-a)%a+56

2 125 49 (at+b)/b-a+100%b

3 1024 541 a%Db*2-b/4

4 986 25 a/(b+20)-253%b

5 1255 345 (at+b)/(b+20)%20

6 236 16 a/b%5+12*b

7 512 48 a/b+(a%Db)*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-ata/4+b*4)%10

12 123 56 a*b-(a+b/2)%7

13 875 298 (a%b-a/b)*20

14 1421 1200 (a-b/2+b%10)*3

15 127 512 a/b*(a-b)%15+25

16 2024 341 -(a/b+a%b)*5

17 456 1348 (b/a+b%a*3)/10

18 25 354 (a*a-b)%25/2

20 5 7 (a*atb*b*b)/10%5

21 15 12 ((a*a-b*b)+1024)%12/3
22 1500 2800 ((b-2)/10)*((b-2)/10)%20
23 456 1234 (2*a+b/45)*3%14

24 1155 956 ((b-2)*2560%b)/12

25 1024 2048 -2*(a%100+b%200)/5

4.7. PekoMeHIallMU 110 COCTABJIEHUIO 0TYETA MO J1a00paTopHoii padoTe

B konie nmyHnkra «BbIBOJBI) OTYETa 1O J1abopaTopHOM padoTe 700aBbTE TEKCT,
MIPUBECHHBIN HIDKE B TJAHHOM MYHKTE METOJIMYECKHUX YKA3aAHHM.
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BHyTpEHHee H BHEIIHEE NMPEACTABJICHUEC HEJI0YUCJTCHHBIX JAHHBIX

BryTpenHe mpeacTaBieHue — 3TO TO, KOTOPOE «BUIUT» IMPOIIECCOP, BHEITHEE —
TO, KOTOPO€ BUIMWT W MPUMEHSET MPHU 3aMKCH JINTEPATIOB (B TAaHHOM CiIydae, IeNbIX
YHUCeN) MPOTrpaMMUCT. BHyTpeHHEe MNpeCTaBIeHUE IEIOYNCICHHBIX JTaHHBIX —
nBouyHoe. Ilox 3Hak umciaa BbIAeleH jJeBblli OuT. 3Haduenue 0 >TOro OMTa MMEIOT
MIOJIOKUTEIIbHBIC YHCIIa, 3HaUCHUE | — oTpHIaTeNbHbIe. Pa3mudHbIe 11Ee10YNCICHHBIC
TUIBl OTJIUYAIOTCS JIMHON (uuciom OutoB n). s tuma byte n=8, qis tuma short
n=16, nns Tuna int n=32, ;s tuna long n=64. Yem OosbIe n, TeM IIUPE AUANA30H
pEeACTaBICHUS YHUCEIL.

OtpuniarenbHple 4YHCIa MPEJACTABISAIOTCS Java B JIONOJHUTEIBHBIX KOAaX
CICAYIOIIUM 00pa3oMm:

3Hak=1;

3nauenne* = 2" — |3naucHue),

20e 3HaueHue™* - snHayenue yucia 6 OONOJIHUMENIbHOM K0Oe,

3HaYeHUE — 00bIUHOE Npedcmasienue 080ULHO20 YUCIA.

[TpunHsiTO, 9TO M JHOOOTO TOJIOKHUTEIBHOTO YHCIA JOMOJHHUTEIBHBIA KO
COBMAJACT C MPSMBIM KOJAOM (OOBIYHBIM TIPEICTABIICHUEM 4YHCIA B JIBOWYHOU
MO3UIIMOHHOM CHCTEME CUUCIICHUS).

Bce omepanuu ¢ 1ENBIMH  YMCIAMU  BBITIOJNHSIOTCS B JBOMYHOM CHCTEME
cumciieHus. Vcronb30BaHue JOMOTHUTEIBHOTO KOJIA JUISl MPEJACTaBICHUS TBOMYHBIX
YuCceJ TMO3BOJISET IPOIIECCOPY KOPPEKTHO BBIMOJHATH OINEpPAlMM  CIOXEHUS U
BBIYUTAHUS HAa IBOUYHOM CYMMAaTOpE.

Jlutepansl (1enple 4uciaa, TPUCYTCTBYIOIIME B IPOTpaMME) aBTOMATUUYECKH
MIEPEBOSITCS W3 BHEIIHETO MpeJcTaBieHUs (IOCISAOBAaTEILHOCTh CHMBOJIOB) BO
BHYTpEHHEE (ITOCJIeI0BATEILHOCTh OUTOB JBOMYHOTO 11€JI0TO urciia). Meton println()
ABTOMATHYECKH IMpeoOpa3yeT uucia W3 BHYTPEHHETO BO BHEIIHEE IMpE/ICTaBIICHUE.
Bce npyrue nmpeoOpa3oBaHUs BHITOTHIIOTCS MO KOHTPOJIEM MMPOTPAMMHUCTA.

PucoBanme cxeM B JOKyMEHTe

[Ipy cocraBieHUM  TEXHMYECKOTO  OTYETa  MCIHOJIB3YETCS  Pa3IUyHbII
rpaguueckuii Marepuay, HampuMep CXEMbl aJTOPUTMOB  BBIYUCIIHTEIBHBIX
IPOIIECCOB, CXEeMbl OOMEHa JaHHBIMH, CTPYKTYPHBIE CXEMbI BBIYMCIHUTEIbHBIX
cuctem. [lomoOHast mH(pOpMaIMss MOXET OBITH MpEACTaBiICHA KaK Ha OTACIbHBIX
yepTexkax, TaKk M B BHAEC PUCYHKOB B OCHOBHOM TekcTe otuera. lIpaBuna
oopMIICHUSI PUCYHKOB paccMOTpeHbl B M. 2.8.1. [l mOCTpOCHHS CXEM MOXKHO
UCIIOJIb30BaTh ~ BO3MOXXHOCTU  oducHoro mnpuioxenus MicrosoftWord wnu
CIICMAIM3UPOBAHHON CHUCTEMBI JJIsi PUCOBAaHMS MOJOOHBIX OOBEKTOB, HAIpUMED,
Visio. IlepeuncieHnble OpUIOKEHUS] CHAOXKEHBI MPUMHUTUBAMH JJISI PUCOBAHUS
pPa3NUYHBIX OJIOKOB, a TakKe rpaUUYecCKUMHU dJIEMEHTaMU: MNpsMasi, JJUIUIC, Iyra,
kpuBas M T.N. C ocHoBamH paboThl B Microsoft Visio MOXHO O3HaKOMHUTHCS B
kaure bepmana H. JI. «MS Visio 2010: ocHOBBI pabOTBD».
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[Tpu mocTpoeHuu cxeM aJropuTMOB HCIOJIb3YIOTCS 4 OCHOBHBIX BHJA OJIOKOB:
«Ha4yayio», «KOHEI, «OMEPAlMOHHBIN OJIOK» («IIPOLEecC») U «IPOBEpKa YCIOBUS»
(«pewienue»). B kadecTBe JOINMOJHUTENBHBIX MPUMEHSIOT OJIOK «IIOJArOTOBKA,
«HAYaJo LMKIA», «KOHEL LHUKIa», «CChUIKA Ha TEKYILIYI CTPaHMIy», «CChbLJIKa Ha
IPYTYIO CTpaHUILLy», «py4Has olepauus», «aaHHbele» u Apyrue [4]. Ilpumepsl cxemsl
aNrOpUTMa U CTPYKTYPHOM CXEMBI IPUBEIEHBI HUKE HA PUCYHKax 8.3 u 8.4.

4.8. TpeOoBaHMA K JOKYMEHTY 0TYeTA

OcHoBHBIE TpeOOBaHUS K JOKYMEHTY OTYeTa mnepeuucieHsl B 1. 2.8.1.
BrlimonHeHne MOMOJHUTENBHBIX TPEOOBAaHUI COCTOMT B W3YUYEHUH BO3MOXKHOCTEH
BCTaBKU OOBEKTOB U pUCcOBaHUs B JokyMmeHTe Microsoft Word.

Buumanue. PenaktupyeTcsi TOJIBKO TEKCT, KOTOPBIM JOKEH OBbITh JOOABJIEH B
KoHel[ pazzaena « BeiBoasny (mpuBeneH B 11.4.7).

B Tekcte «BHyTpeHHee M BHeLIHee IPeICTABJICHHE LeJOYHCICHHBIX
JAHHBIX» BBITIOJIHUTH OIEpPAlUd CO BCTaBKOW 00bekTOB ~ WordArt, prCyHKOB
ClipArt, nanpumep, ohOpMUTH 3aroJIOBOK M MOJ00paTh JIB€ KAPTUHKH «IIO
CMBICITY» (M3 00JacTM KOMIBIOTEPHOM TEeXHUKH). [l pUCYHKOB TPUMEHHUTH
paznuyHble BUAbl oOTekaHUs TekcToM. llompucyHouHble mnoanucu OQOPMHUTH C
nomoIbo HHCTpyMeHTa « Haagnueby (310 OyayT pucynku 8.1 u 8.2).

B nepBom aGzane Texkcra «PucoBaHme cxeM B JAOKYMEHTe» KaKIbld M3
dbparmentoB  «i. 2.8.1», «m T. m.», «bepmana H. JI.» odopmuts B Buae 0JHOTO
CJIOBa C TIOMOIIBIO CUMBOJA «HeycTpaHuMblii mpoben» («Shifty+«Ctri»+npoden
BMECTO TPOCTOTO TMpobOena). 3ampeTuTh NEpPeHoCc B ATOM ab3arle, IMOCie Yero
yOenuThCs, BCTABIAS Mepe]] YKa3aHHBIMH (PparMeHTaMu JOTIOJIHUTENbHBIE MPOOEHI,
YTO OHU MEPEHOCATCS Ha JPYTYIO CTPOKY LEIUKOM (KaK OJHO CJIOBO).

Bropoii a03ar Tekcra «PucoBanue cxeM B JOKYMeHTe» 0()OPMUTH C TOMOILBIO
JBYX CBSI3aHHBIX HAJIUCEH C MEpeTEeKaHHeM TeKCTa. | paHWIIbl HAAIUCEH BBIJECIHUTD
[IBETHOU JIMHHUEH.

Huxe HapucoBarh (parMeHT CXeMbl alropuTMa, HCIOJb3ys IaHENb
UHCTpYMEHTOB «PucoBanue». Bapuantel 3amanus npuseneHbl B Ilpuioxxenuu b.
Pucynok pacnoynioxuth mno ueHtpy Jucra. CrnenaTh NOAPUCYHOUHYIO MOANMKCH

(Pucynoxk 8.3 — @®parMeHT CXEMbl
aJITOPUTMA).

Hxe C IIOMOIIBIO IMMaHEIn ‘f"'\eﬁz_j, [1 eTp OB
UHCTpYMEHTOB «PucoOBaHWe» Co031aTh : = 4 wiie?
rpadudeckuii 00beKT. BapuanTsl 3a1aHuii ~5. | Anekcent MaHoBiy

Hewenep oTIema cOBITa

IIPUBEAEHBl B IpUiIokeHHu b. PucyHok
pacmoJIOKUTh MO LEeHTpY Jaucta. Crenarb

Yag-VI3HCKHA ABHAITHOHHEIH 3aBOT

Yaan-Yas, men 41-22-33
NOJIPUCYHOUYHYIO TOANUCH (PucyHOK 8.4 — | yu. iKepoesa, 26,41
CrpykTypHas cxema). PucyHok 4.3 — [IpuMep BU3UTHOM KapTOUKH

B 3aximoueHnn u300pa3suTh  CBOIO
BU3UTHYIO KapTOYKy (MOXKHO JUIsi TIpEArojaraeMoro Mecrta Baiied paboThl B
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Ooynymem). [Ipn 3TOM MCIOIB30BaTh 3JIEMEHTHI TAHEIH UHCTPYMEHTOB
«PucoBanmey, okHa «CBoiicTBa 00beKTay», BCTaBKy 00bekTOB WordArt, pucyHKoB
ClipArt u cBs3anHble Haanucu (mpu odopmiieHHHU anpeca u Tenedona). [pumep
BU3UTHOM KapTOYKU M300pakeH Ha pUCYHKE 4.3.

4.9. KoHTpoJ/IbHBIE BONIPOCHI

1) Yto Takoe nurepan?

2) Kak B mporpamme 3aiaTh LEIOYHUCICHHBIE JIUTEPAlbl B Pa3IUYHBIX CUCTEMAX
CUHUCJICHUS?

3) Kak nosyuuTh npeacTaBiieHHe ABOMYHOTO LIEJIOT0 YUCia B BUAE CTPOKU CUMBOJIOB
(String)?

4) Kakue apudmeTHUYecKHe OINepalry M ONepaluyd CPaBHEHHS JOMYCTUMBI st
LEJTOYUCICHHBIX THUIIOB?

5) Kak BbINOJHSAETCS ONepanys LHEeJIOYUCICHHOTO JEICHHS ?

6) Kak BeinonHsiercs onepatiusi, o0o3Hagaemasi CHMBOJIOM %?

7) Uto Takoe nmepemenHasi? Kak oObsBIsSETCS IEpeMeHHAas IIETOYUCICHHOTO THITa?

8) Kak 3a1aTh ”MEHOBaHHYIO KOHCTAHTY LIEJIOYUCIEHHOIO TUIA?

9) Kakue ommOKku MOTYT BO3HUKATh MPU KOMIIJISIIIUU OIepaTopa MpUCBaWBaHUSI,
HCIIOJIB3YIONIETO MEPEMEHHBIE U BBIPaXKEHUS Pa3IMUHbBIX 1enbiX TUnoB? [lpuBenute
IPUMEDBI.

10) Kakoii Tun OyAeT y pe3yibTaTa BhIpaKE€HHUs, B KOTOPOM BBITIOJHSIOTCS Olepaluu
HaJ| IepeMeHHbIMU THA short u byte?

11) Kakoil Tunm npenmnodYTHTENbHO BBHIOMPATH MJisi OAMHOYHBIX (HE MAaCCHBOB)
LEJIOYHUCIICHHBIX IEPEMEHHBIX U ITOYEMY?

12) BHyTpeHHee npeacTaBiIeHUE YUCET:

00100111,

11111101,

11111111,

0 0000000 0100111,

11111111 1111101,

1111111 1111111,

0 0000000 00000000 00000001 000011100,

11111111 11111111 11111111 101011010.

3anumure STU 4Yuciaa B JECATUYHOM, BOCBMEPUYHOM U IIECTHAALIATEPUUHON
cuctemax cuucienus. Kakoro onu tumna?

13) HazoBute MakcumaldbHOE 3HayeHUWE (B IIECTHAALATEPUYHON cUCTeME
CUHCIICHHUS ), KOTOpOE MOKHO 3alHiCcaTh B MEPEMEHHYIO TuMa byte, short, int u long.
14) Yemy paBHbI 3HaueHud Boipaxkenuil 10<=3, 10!=3, 5>3+1? Kakoro onu tuna?

15) ®parment koxa: int a=5; int b=3; f=a<b+1; . Kakoro tuma nepemennas f u yemy
pPaBHO €€ 3HaYeHue?

16) Ilepeunciure BO3MOXKHOCTH TEKCTOBOTO Ipolieccopa Microsoft Word, kotopsie
BbI UCIIOJI30BAJIM MPU BBIMIOJHEHUH OTUYETa I10 JJabopaTopHOil padoTe.
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5. JABOPATOPHAS PABOTA Ne 4. ObPABOTKA YNCJIOBBIX
JAHHBIX BEIIIECTBEHHBIX THUITIOB

5.1. Heanb padoThI

3aKp€HI/ITB HaBBIKH OOBSBIICHHS MNEPEMCHHBIX W KOHCTAHT, OCBOUTH OIICpalunu
A AaHHBIX BCHICCTBCHHBLIX THUIIOB, 3aKPCIWTh HABBIKKM IIPHMCHCHHUS OIICpAaTOpa
IMpUCBaNBaHUA, UCCIICAOBATH q)OpMaTBI BHYTPCHHCTO IIPCACTABJICHNA BCIICCTBCHHBIX

YUCCII.

5.2. IlocTaHoOBKA 3a/1a4u

1) W3yuuTh mNpUHOUNBI XpaHeHHss W OOpaOOTKM YHCIOBBIX JIaHHBIX

BEIIICCTBEHHBIX TUIIOB (THIIOB C IIaBaOIIEH TOUKOi) B Java.
2) Pa3zpaborath U OTIaAUTh MPOrpaMMy, JAEMOHCTPUPYIOUIYIO BBIIOJIHEHUE

omnepanuii HaJl JaHHBIMHU BEIIECTBEHHOI'O THIIA.
3) UccnenoBath BHyTpEeHHEE TNpeacTaBieHue AaHHBIX TUTOB float m double B

¢dopmare IEEE-754.

5.3. BHeayauTopHasi MOArOTOBKA

Jns moAroTtoBku K jabopaTopHOM paboTe cielyeT H3yuuTh  KpaTKue

TEOPETUYCCKUE CBEJICHMS, NMPUBEACHHBIE B MYHKTE 5.4 METOIWYECKHX YyKa3aHUHU.
Pexomenayercs Takke o3HakoMUTheA ¢ [1] (€.56-58) u [2].

5.4. KpaTkue TeopeTniecKkue cBeIeHUs

5.4.1. BemecTBeHHbIE YNCJIA U COOTBETCTBYIOIIHE UM MAallIMHHbIE opMaTHI

B nannoit pabore ucciemytorcs tunsl float u double (BemecTBeHHbIE NTaHHBIE
OJIMHApHOM M JBOMHOW TOYHOCTH), KOTOpPbIE NPUMEHSIIOTCA JJIS BBIIOJHEHHUS
VWHXEHEPHBIX M HAYYHBIX PacdyeToB. XapaKTEPUCTUKH HTUX THUIIOB IPUBEICHBI B

Tabnune 5.1.
Ta6n1/1ua 51— HGJ’IO“II/ICJICHHBIG THUIIBI JAHHBIX M UX XapaKTCPHUCTUKHU
Tun 3HaueHue Mo ymonuaHuio | Pasmep Min u Max 3HaueHun Knacc-
(6uTtsl) obonouka
ot +/-3.40282347E+38
float IEEE754 | 0.0 32 0 411 40239846E.45 Float
nnaB.TUK.
double IEEE754 | 0.0 64 Ot +/- 1.79769313486231570E+308 | Double
nnaB.TuK 00 +/-4.9406564584 1246544 E-324

Jlns KaXmoro M3 BEIIECTBEHHBIX THIIOB CYIIECTBYeT OMOIMOTEYHBIN Kiacc-
obomouka [1, 3], comepkammii IOJE3HBIC METOABI IS PAOOTHl C JaHHBIMU C
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maBarpomieii Toukoi. Ha3BaHus 3THUX KJIacCcoB MPHUBEACHBI B IIECTOM CTOJOIE
Tabauiel 4.1.

Ecnu nanHbBIe 1O CMBICIY 3aJa4d MOTYT MMETh JIPOOHYIO YacTh, MPUMEHSIOT
BCILIECTBEHHbIE (CMHOHUM — JICMCTBUTENIbHBIE) JaHHbIE. Java pealu3yer
cranaaptheiii (IEEE-754) Habop TUmoB ¢ 1uiaBaromield TOYKOM U COOTBETCTBYIOIIHE
onepanuu ¢ HUMHU. CyliecTByeT JBa BUAA TUIIOB C IuiaBaromieil Toukoi float (4
Oaitta) u double (8 6ailiTOB), KOTOpPBIE MPEJACTABIAIOT YUCA C OAMHAPHON U ABOIHOI
TOYHOCTBIO COOTBETCTBEHHO

Brei6op mexny float u double menmaior, mcxoas u3 HEOOXOAUMON TOYHOCTHU
peACTaBICHUS IaHHBIX.

IIpeacrasiieHue JaHHBIX € IIABAKOLIEH TOYKOM B Java.

YV BEIIECTBEHHOTO YKCiIa X MOXXHO BBIJICJIUTh TPU YACTH: 3HAK S, MaHTucca M u
nopsigok P. 3nak S uncia X — 3To 3HaK €ro MaHTucchl. MaHTrcca M mipeacraBisieT
co001i 3HavaIyr 4acTh (HUdpsI) yucia, mopsaok P yka3zpiBaeT Ha CKOJIBKO pa3psiioB
BJIEBO (OTPHIATEIBHBINA TMOPSI0K) WU BOPABO (TOJIOKUTEIBHBINA MOPSAI0K) HYKHO
MEPEHECTH 3aIsITyl0 B MaHTHcce M. 3HaueHuEe BEUIECTBEHHOrO 4uciia X MOKHO
OTIPENIEHTH 1O (HOpMyJTIe

X =M*q",

I7I€ ¢ — OCHOBAHHE CUCTEMBbI CUMCIIEHHS], B KOTOPOW MPEACTABICHO YHCIO X.

BCHIGCTBGHHOG YUCJIO CUUTACTCA HOPMAJIM30BAHHBIM, €CJIM €TI0 MaHTHUCCA

L)<
q 3
Hanpumep, y gecstianoro uncta X o = 327,253 =0,327253 x 10°
HOPMaJIM30BAHHAS MaHTHUCCA M =0,327253.

CootsercTBeHHO mopsigok P =3
Eme npumepsr:

X, =0,000327253=0,327253x107,
M =0327253; P=-3.

X, =0,000327253=0,327253x107;
M =0327253; P=-3.

X, =101100,1011=0,1011001011x 2°;
M =0,1011001011;  P=6,,

X, =0,00001011001011=0,1011001011x27*;
M =0,1011001011 ; P=-4,.
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Kak wmbl 3Haem, uucna mnpencrasisitorcss B OBM B nBouuHO# cucteme
cunciienus. Ha pucynke 2.1 nuzo6pakeH crangapTHbI (popmaT npecTaBIeHUs YUCENT
¢ aBatoiieit Toukoit IEEE-754 [5], koTopslil ucnionb3yeTcs B Java.

w (buToB)

- g
1 b (6uToB) n (6utos)

4—»\4 Pt -
s | E M

6um 3Haka
(sign bit)
CMeLeHHas IKCMoHeHma MaHmucca
(offset exponent) {mantissa)

Pucynok 5.1 — ®opmar IEEE-754

S - Our 3Haka yncna: ecau S=0, YUCTO MOIOKUTEIHHOE,
ecnu S=1, Yuciao OTpUIIATEIBHOE;
E — cMemeHHbIH MOPsAI0K (3KCIIOHEHTA) TBOMYHOIO YHUCIIA;

2 ©-1)_ 14— 3aganHoe cMeleHne SKCIIOHEHTH!  (MO3BOJISET 331aBaTh
TOJIBKO TOJIOXKHUTCIIBHYIO AKCIIOHEHTY, T.€. HE BBIACIATH JOMOJHUTEIBHBIA OUT IS
ee 3Haka);

P=E- 2®"-1)  —HecmemenHoe (HaCTOsIIEE) 3HAYCHUE MTOPSIKA;

M — ocrtaTox MaHTHCCHI JIBOMYHOTO HOPMAJIM30BAHHOTO YHCJIA C TUIaBarOMIEH
TOYKOM.

JIBonuHOE YKMCIIO ¢ TUIaBaroIieit Toukoi coznarenu ¢popmata IEEE-754 cuurtator
HOPMAJIU30BaHHBIM, eciii 1<=Mantucca<2. Takas maHTHUCCa Bcerja HaunMHaeTcs ¢ 1.
Her cmpicia XpaHWTh 3Ty €IMHMIYY B OTBEICHHBIX n Ourtax. [loaTomy B n OuTax
XpaHAT TOJBKO NPOOHYIO YacTh — OCTATOK OT MaHTUCCHI M (9KOHOMST OJMH OUT
TOYHOCTH).

dopmyna BBIYUCICHUS AECATUYHBIX YHCEN C IUIABAIOUIEM TOYKOW, U3 YMUCET,
npeacTaBieHHbIX B cTanaapre IEEE-754:

F=(-1)%2F2"9C 1. M/2")

[[BeToMm caenaH akieHT Ha mpubaBieHHe |, ¢ KOTOPOW HAYMHAETCS MaHTHCCA
ar0boro HopMmanu3zoBaHHoro uucia (no Bepcuu [EEE-754) | u koTopylo, mo3Tomy,
HET CMBICJIa XpPaHUTh, PACXOAys HA HEe OJMH JUIIHUN OUT.

Jlenenne ocratka oT MaHTHCChl M Ha 2" 0003HaYaeT OTPHUIATENIbHbBIE CTEIICHH
JIBOMKH, COOTBETCTBYIOIIUE BecaM pa3psanos M, Hanpumep, 27'=1/2
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Nurepnperannu dhopmata IEEE-754 mis tuna ¢ ogunapHoit Tounocthio (float)
U THUTIA ¢ IBOMHON TOYHOCTHIO (double) mpuBeneHsl Ha pUCyHKE 2.2.

3aMeTHM, YTO TOYHOCTh MPEACTABICHUS YUCEN OMPEEIAETCS YUCIOM Pa3psaoB
MaHTHUCCHI. YHCIIO pa3psiIoB MOPsIAKA ONPEesieT uana3on yucen (tabnuma 5.1).

dopmar ymcna oguHapHOW TOYHOCTM (single-precision) 32 burta

3 22 0

30
1 I 8 23

F=(D 22 01s M I27)

®opmat umcna geonHon TouyHocTu (double-precision) 64 burta

63 62 51 0
1 11 52

F=(-D"2"201+M/2%)

Pucynok 5.2 — Uarepnperanuu ¢popmara IEEE-754 st Tunos
C OJMHAPHOW U ABOWMHOW TOYHOCTBHIO

[Tpumep mpeacTaBieHus: BemecTBEHHOro 4ncia B (opmare float mpuBegaeH Ha
pucyHke 2.3.

64+32+16+8+4+2=126 272249214220
A~ AL

t7 N ™
S E M2
ofof1]1[1]1|1]1]of1]1[1]of0]---]0
\ DA %
I '
8 outoB 23 ouTa
———
32 ouTa

F=('1 )02(126-127)(1 +(222+221+220)/223)=
=2'1(1+1/2+1l4+1l8)=1 ,875/2=0,9375=
=9,375*10"
BellecTBeHHOE YMCNO MOXHO 3anucaTb
cnepgywwmm ob6pasom: +9,375E-1

Pucynoxk 5.3 — IIpumep npencraBiaeHus BEMIECTBEHHOTO
yucia B popmare float
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Onepannu Haj BelleCTBEHHLIMU JIAHHBIMU.

C BemiecTBEHHBIMH JAHHBIMH MOYHO BBITIONHSATH OOBIYHBIE apU(METHUCCKUE
omneparuu (+ - * /), pe3yabTar KOTOPBIX — TOXKE BelllecTBEHHOE unciio. CpaBHEHHUE
JEHCTBUTEIBHBIX JAHHBIX BBIMOIHACTCS ONEpalusIMu <, >, <=, >= == |= (McHbIIIE,
OoJbIIIe, MEHBIIIE UK PaBHO (HEe OO0JbIle), OOJbIIE WX PaBHO (HE MEHBIIE), PaBHO,
He paBHO). CienyeT MposBISATh BHUMATEILHOCTh MPU CPABHEHUM JIEHCTBUTEIbHBIX
JAHHBIX W JEHCTBUTEIBHBIX  JIMTEPA]IOB  (OMHCAHBI  HUXKE), TOCKOJBKY
JEHCTBUTEIBHBIC TAHHBIE TIPEICTABIISIOTCS C MOTPEITHOCTHIO.

Kaxxmomy mpocTomy TUIy B sI3bIKe Java COOTBETCTBYET OOBCKTHBIM THUI — TaK
Ha3bIBa€MbIN Kilacc-o0o0siouka (wrapper class). Knaccei-o6omouxu (st float u double
1o Float u Double) conepxar mojie3Hble ¥ MHTEPECHBIE METOIBI ISl MPOBEPOK
CBOMCTB JaHHBIX WJIH JIJIsl MX NpeoOpa3oBanus B Apyrue turbl. Hanpumep, meton

static long doubleToLongBits(double value),
ompeaeneHHbI B kiacce Double, Bo3BpamaeT npeacTaBieHne 3aaHHOTO 3HAYCHUS
value Tuna double B cootBercTBUU ¢ hopmaTtom IEEE-754;

static int floatTolntBits(float value), omnpeacneHHblii B
kiacce Float Bo3Bpamiaer mpezacraBienue 3afgaHHoro 3HayeHusi value tuma float B
cootBetcTBUM ¢ popmarom IEEE-754.

[Tonpobnas mHGOpMAaNHSI O KIaccax-000J0YKaX UMEETCS] B JIOKYMEHTAIlUU 10
Java.

KoHcTaHTBI — JIMTEpasbl JeHCTBUTEIbLHBIX THIIOB.

Kak MbI y)ke 3HaeMm, JATEpalibl — 3TO JAHHBIE, 3HAYEHHE KOTOPBIX LEITUKOM
ONpEeNeNIeTCs CaMOMl 3aluChl0 ATHUX [JIaHHBIX, T.€. SIBISETCS YacThIO TEKCTa
MPOTrPaMMBL.

JluTepansl ¢ TUTaBAIOIIEH TOYKONW MOTYT OBITh BBIPAKEHBI B CTAHIAPTHOU (C
(UKCUPOBAHHBIM YKCJIIOM 3HAKOB TMOCJE JECATUYHOM TOYKH) WJIM HAyYHOU
(3KCTIOHEHIIMAIBHOW) popMme.

CranpaptHas ¢opMa COCTOMT W3 IIEJIOTO KOMIIOHEHTa, 3a KOTOPBIM CIIEIYyeT
JeCATUYHAS TOUKa, a 1ajiee — ApoOHass KOMIIOHEHTa, HarpuMmep, 2.0, 3.14159, 0.25.

Hay4nast oopma mpecTaBieHus UCIOIb3YET CTaHAAPTHBIE 0003HAUCHHUS: YHCIIO
C TUIaBaromel Toukoi (MaHTucca) Tioc cydduke, onpenenstomuii crenedsb 10, Ha
KOTOPYIO JIOJDKHO OBITh YMHOMKEHO YHCJIO. ODKCIOHEHTa (BO3BEJACHHE B CTEIEHb)
oOo3Hauvaercss OykBo E wnum e (anrnmiickoro andasuta). 3a HeW cleayer
MOJIOXKUTENIbHOE WJIM OTPHIATEeNIbHOE YHUCIO — MOpSAOK creneHu. Hampumep, —
6.022E23, 314159E —05, 2e+100.

Haydnast popMa BemecTBEHHOTO YUCIIa MPOMWLIIOCTPUPOBaHa Ha pUCYHKE 2.4.


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
NIRRT

MaHTUCCa nopAaokK

10 B cTeneHun

3HauyeHue YIMNT =maHTUcca -10mPA*
—299.555E — 2 =-2.99555

Pucynok 5.4 — Hayunas (hoopma npeacraBieHus: BEIIECTBEHHOIO YUcia

B mporpamMmmMe MokeM BCTPETUTh, HAIPUMED, CICTYIONINE CTPOKH:
double a =—299.555E—2;
float b=0.5f;

[To ymomuanuto utepaisl ¢ TuiaBaroiei Toukoit Java umeror double-TouHOCTS.
Urto6w1 onpenenuts float-nurepan, ciemyeT 7100aBUTh B KOHEI[ €r0 3amuch cUMBOJ F
win f. MoxHo Taxke siBHO ornpeaenuth double-nutepan, nodasnsis D wnu d B koHeln
€ro 3aMKCH, HO TaAKOE OIpeAesIeHHe OyneT n30bITOUHBIM.

[Ipumepsr:

s tuna float: 3.1415F wam 3.1415f (F nmu f o60o3nagaer tun float);,
s tuna double: 3.1415 (B ¢ukcupoBannom ¢opmate) wiu 0.314E+1 (B HayuHoM
dbopmare), 234.525d (s1BHO yKa3zaH TuI).

Bripakenus.

BoipakeHus1 MO3BOJISIIOT KOMOMHUPOBATh KOHCTAHTHI, IEPEMEHHbBIE U Olepaluu
JUTS BBITIOJTHEHUS! CIIOKHBIX BHIYMCIICHU.

CoenuHeHue B OJIHOM BBIPAKEHHWM HECKOJIBKMX oOmepanuii TpeOyeT ydera ux
crapminHCcTBA. [IOpsAI0K BRIMOIHEHHS ONEPALNil B BBIPAKEHUU:

1) BeIpaskeHHE B KPYTJIBIX CKOOKaX,

2) yMHOXXEHHE U JICJICHUE,

3) ClIO’)K€HUE 1 BBIUMTAHUE.

OOBIYHO BBIPAKEHUS — ATO TPaBbie YacCTU (HOPMYJT ISl BEIYUCICHUS 3HAYCHHM
nepeMeHHbIX. Ecnu omeparuio TpeOyeTcs BBIMOJHUTH C JaHHBIMH Pa3HOTO pa3Mepa
(cm. Tabnuiy 2.1) wnu tuna, To 0osee MPOCTON THUIT aBTOMAaTUYECKU MTpeoOpa3zyeTcs B
0oJiee CIOXKHBIN (1I€JI0YUCIIEHHBIE TPeoOpa3yOTCs B ICUCTBUTENIbHBIC, MEHBIIIUE TIO
pasmepy mnpeoOpasyroTcsi B Oomibiue 1o pasmepy). Hampumep, float-mannsie
aBTOMaThuecku npeodpasyercs B double, ecnu ckinanpiBatores ¢ double-nmanubpiMu. A
npeobpazoanue (u3 double Bo float) q0oKHO yKa3bIBaThCA MPOTPAMMHCTOM SIBHO,
T.K. CBSI3aHO C YMCHBIIIEHHEM pa3Mepa, T.e. ¢ ToTepei 3Hadamumx nudp. Ykazanue
naerca B ¢opme (float)(Beipakenue). Hampumep, crnemyromuii ¢gparMeHT Koja

TpeOyeT ABHOTO MpeoOpa30BaHUs THIIA:
double b=2.5;
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float ¢c=5.25f;
float a= (float) (b+c);

Oco0eHHOCTH BBINIOJTHEHH S onepaum”l C HeﬁCTBHTeﬂbHBIMH JAHHBIMU.

OHepaHI/II/I C ,Z[GIZCTBI/ITGJ’II:HBIMH JaHHBIMH BBIIIOJHAIOTCA € ITOI'PCIIHOCTBIO.
[Ipupoma 3TOM MOrpeIHOCTHA CBS3aHA C OTPAHMYEHHBIM KOJIMYECTBOM 3HAYaIINX
I_II/I(i)p MAHTHUCCEI U C H€O6XOIII/IMOCTBIO IIPpKY BBINIOJIHCHHUHN CJIOKCHUA W BbIYUTAHUA
pasMelmaTth paspsAabl ¢ OJMHAKOBBIM BECOM JIpYr moj JpyroM. PaccMmorpum
IMOABJICHHUC IIOI'PCIIHOCTH Ha I[CP'ICTBI/IHX C AJCCATUYHBIMHU 4YHCJIAMU. HpeILHOJ'IO)KI/IM,
qTO BEJIUYNHA MaHTUCCHI M He IMPCBLIIIACT 1, d KOJIMYCCTBO pa3psAa0B paBHO 6.

Iyctb a=0.523456*10°, b=0.746879*10% Torxa

atb = 1.270335%10° ~ 0.127033*10° (coxpaHEHBI TONBKO 6 pa3psIOB).
BO3HHKAET MOrpemHocTs, papHast 0.0000005%10°. TIpu cinoskeHun

al = 0.523456*10" u b=0.746879*10” moxyanm 0,53092479*10", mm, ocrasmsis
6 smavammx mudp, 0.530924*10°. TTorpemHOCT NP BBHIMOJIHEHHH ONEPALHH
cocrasmaa 0.00000079*10°.

[Ipy yMHOXXEHMM WIIECTUPA3PSAIHOIO UYKCIIA HA LIECTUPA3PSIAHOE IMOJYy4aeTCs
ABCHAAIATHUPA3PATIHOC YHCJIO0, B KOTOPOM CJIICAYCT COXPAHUTH TOJIBKO CTapIimnc 6
pas3psiioB.

Iycts cHoBa a=0.523456*10%, b=0.746879*10" . Beruncius

a*b = 0.390958293824*10" u octaBus 6 paspsizos, momydnm 0.390958%10%, T.e.
norpemsocts 0.000000293824*10°,

C pocrom  KomuuecTBa  apu(METUUECKHX  OMEpalMii  MOTPEUIHOCTh
HaKaIlJiuBacTCA U MOXET JOCTHUYb TaKoOU BCJIMYMWHBI, YTO PC3YJIbTAT MMOTCPSACT CMBICII.
HOBTOMy IIpu pCeUuICHUN BbIYUCIUTCIbBHBIX 3a/a4 TIJIaBHOC — HC (bopMyna JJIs1
BBIHHCHGHHﬁ, d4d YMCHHUC BbIYHCIUTL 3HAUYCHHC C MHUHHUMAJIbHBIM KOJHYCCTBOM

onepalui, KOHTPOJIHUPYS MOTPEIIHOCTD.
5.4.2. bubauoreunbie MaTeMaTHyeckne pyHkunu Java

Kinacc Math conepxut GyHKIIMHU ¢ TUTaBaKOIICH TOYKON, KOTOPBhIE TPUMEHSIIOTCS
B anreOpe, reOMETpUU U TPUTOHOMETpHUH (Tabmuubl 5.2 — 5.4), a TakKe HECKOJIBKO
yHHUBepCcaldbHBIX MeToAoB. B Math ompenenenst nBe koHcTanThl Tuma double: E
(mpubnuzutensuo 2,72) wu Pl (npubnusutensho 3,14). Knacc Math maxomurtcs B

nakere java.lang, KOTOpbIii UMIIOPTUPYETCS aBTOMAaTHYECKU BO BCE porpaMmai [1].



48

Tabmuma 5.2 — MeToabl TPaHCUEHACHTHBIX (PYHKIIUMA

MeTop,

OnncaHne

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)

Bosspawaer cuHyc yrna, ykasaHHoro
napameTpoMm arg (B paguaHax)

Boagpalwiaet KOCUHYC yrna, ykazaHHOro
napamMeTpoM arg (B paguaHax)

Boaspauyaer TaHreHc yrna, ykazaHHoro
napameTpom arg (B paguaHax)

Boaepaulaet yron, 4eil cuHyc
YKazaH napaMeTpom arg

Boaspauwiaer yron, yeit kKocuHyc
yKasaH napameTpom arg

Boaspauwlaer yron, yeli TaHrewe
YKasaH napameTpom arg

static double atan2({double x, double vy) Boaepatlaer yron, yeit Tanrenc

paBseH x/y.

Tabnuma 5.3 — MeToabl SKCITOHEHITUAIBHBIX (DYHKITUN

MeTop

OnucaHwne

static double exp(double arg)

static double log(double arg)

static double sqrt(double arg)

Bosspauaer aHaueHue dyHKLUuM e
(rpe e = 2.72, ocHoBaHue HaTypasibHO-
ro norapucoma)

BoaBpaluaer aHaueHUe HaTypanbHoro
norapudma 1n (arg)

static double pow(double y,double x) Boaspawyaerca aHaueHue crenexu y*

Hanpumep, pow (2.0, 2.0}
gosspauiaer 8.0

BoagpatliaeT 3Ha4eHUe KeaapaTHoro
KOpHA U3 arg (T. €. arg )




Tabnuna 5.4 — MeToasl OKpYIIISIIOIIUX (QYHKITAN

Metons

Onncanwe

static int abs(int arg)

statiec leng abs(long arg)
static float aba(float arg)
static double abs{deouble arg)
static double ceil (double aryg)
static double floor (double arg)

static int max(int x, int y)

static long max(long x, long y)
static float max(float x, float y)
static double max(double X, double y)
atatic int min(int x, int ¥)

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

static double rint(doubla arg)

static int round(float arg)

static long round(double arg)

Boaspawaer abconoTHoe IHaueHue
arg

Boappawaer abconoTHoe apaveHue
arg

Boaspawaer abconmotHoe avauenue
arg

Boaepawaer abconwotHoe aHaveHue
arg

Boaspawaer HauMmeHblWee Uenoe
yucno, Gonswee wnu pagHoe arg

Boaspawaer Havbonslwee uence
HUCNO, MEHBLLIE UNK PABHOE arg

Boagpaliaet Makcumym u3 xu y
BoaspawaeTt MakcumMym 13 xu y
Boappaliaet Makcumym w3 xu y
Boaspaluaet MakcumMym us x 1 y
Boaspawiaer MUHUMYM U3 XU y

Boaspawaer makcuMym ua xu y
Bosspawaer Makcumym U3 x v y
Boagpawaer MaKkcumym ua xu y

Boaespawaer bnuxaliwee uenoe
IHaYeHUe arg

Bosspawaert arg, oKpyrnesHuil oo
Gnuxaililero LeNoOro int-aHaJveHua

Bosspawaer arg, OKpyrnexHuli oo
bnwxaiwero wenoro 1ong-aHayeHus
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B nononnenme K wMerodam, MpelcTaBieHHbIM B Tabnunax 2.2-2.4 B Math

OTIPEICNICHBI CIAEAYIOITNE METOIbI:

static double IEEEremainder (double dividend, double divisor)

static doubla randomi)

static double toRadians(doubla angle)
static double tocDegrees (double angle)

Meron IEEEremainder() Bo3Bpamaer ocratok ot aeienus dividend/divisor.

Meton random() mpeaHa3zHayeH AJIA MOJTYYEHHUs TCEBAOCIYYAaWHOTO YHCIa U3

npomexyTka ot 0 10 1.

Merton toRadians() koHBEpTHUPYET TPaayChl B paJHaHbl.
Meton toDegrees() nepeBoaUT paguaHbl B TPagyChI.
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5.5. llopsiaok BbINOJHEHHS PAadOTHI

5.5.1. Pa6ora B okHe ko1a BlueJ

Buumanue! Kaxmoe W3 NEpPEeYUCICHHBIX HUXKE 3aJaHUA JIEMOHCTPUPYET
O0COOCHHOCTH PabOThl C JEHCTBUTEIBHBIMU uuciamMu B Java. JIUCTUHT (CKpUHILIOT
OKHa KOJla) JJIg KaXJ0ro 3aJaHus JOJDKeH OBITh TMPUBEACH B OTYETE IIO0
nabopaTopHoil paboTe. Pe3ysbTaThl BEIOJHEHUS KAXI0T0 3a/1aHHsI UICTIOTHUTEIHHOM
cucTeMoil Java (mociie ux THIATEIbHOTO OCMBICIIEHHS!) U COOTBETCTBYIOIINE BHIBOIBI
TaK)Ke JOJKHBI ObITh IPUBEICHBI B OTUETE.

1) Habpats B okHe koga double al=2.523, b1=25.23, ¢1=0.2523; . Ilony4uts
3Ha4YeHUs repeMeHHsbIX al, bl, cl. CnenaTs BBIBO/I.

2) HaGpatsb B okHe koga double a2=-523.428e3; . [lomy4uuts 3HaueHUE a2.

3) HabGpates B okHe koma double a3=523.428e-3; . I[lomyuuth 3HaueHme a3.
Cnenatb BBIBOJ 110 ITyHKTaM 2) u 3).

4) BeiBecTH 3HayeHuss mnepemeHHbix al, bl, cl B oOkHO TepmMuHana B
MaTeMaTU4ecKoM (opmate Mpu MOMOIIK OIeparopa
System.out.printf ("al=%e; b1=%e; cl=%e \n", al, bl, cl); .

5) BeblBecT 3Ha4YeHUsT NEPEMEHHbBIX a2 W a3 B OKHO TepMHUHAlIa B

MaTeMaTu4deckoM ¢opmare U GUKCUPOBAHHOM (popmaTe IpH MOMOIIH OrepaTopa
System.out.printf ("a2 = %e = %14.6f; a3 =%e = %14.6f \n", a2, a2, a3, a3);
Crenatb BBIBOJ 10 IyHKTaM 4) u 5).

6) BBectu B OKHE KOJIa:

final double M=0.25;

M=M+5;

Kaxkoe cooOienne Oyaet Bbijano u nouemy? CaenaTh BBIBOJI.

7) Habpatb B OKHE KOJ1a:

double a4=0.25;

double a5=0.25;

[TonyunTh 3HAYECHHWS MEPEMEHHBIX a4 W a5, a 3areM — 3HAYCHHUE BBIPAKCHHS
a4==a5. Kakoro ono tumna?

8) HaOpatb B okHe Koja:

double a6=5,1;

double a7=a6+0.1;

[TonyunTth 3HaueHHe BbIpaxkeHus a7==>5.2. [losy4yuTh 3HaUEHNE IEPEMEHHOM a7.
[IpokommeHTUpOBaTh pe3yibTaT. CAenarb BHIBOJ MO MyHKTaM 7 U 8.
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9) Habpatb B OKHE KOJ1a:

double a8=25.25;

float a9=25.25f;

[TonyunuTh 3HAUYEHUS] MEPEMEHHBIX a8 W a9, a 3areM — 3HAUYEHUE BBIPAKECHHS
a8==a9.

10) BeecTu onepatopsl:

a8=a8+0.1;

a9=(float) (a9+0.11);

[TomyunTh 3Ha4YeHUs MEpeMEHHBIX a8 W a9, a 3aTreM — 3HAYECHUE BBIPAKCHUS
a8==a9. 3aueM B TMOCJIEIHEM OIEpaToOpe MOTPEOOBAIOCH SBHOE MPeoOpa3oBaHUE
tuna? Caenante BBIBOJBI IO MyHKTaM 9 u 10.

11) Bbruncnuth Kaxaoe W3 TpexX NPHUBEACHHBIX HUKE BBIPAKEHUN JIBAXKIIBI:
onuH pa3 ¢ tunoM double mepemeHHol X, BTopo# pa3 ¢ tunom float mepemenHou x
(uTOOBI HE BO3HHUKJIA OMIMOKA JBOMHOTO OMpENECHUsl MEePEMEHHON X, BO BTOPOM
cllydyae MOXHO HCIMOJb30BaTh UM X1 BMecto X). i OIEHKM NOTpPEenIHOCTH
BBIYUCJIEHUS CPABHUTH peE3yJibTaThl. B KauecTBe 3HAUYEHUS X B3AThb CBOW JIEHb
pOXJIeHus, NeNeHHbId Ha Mecsl poxaeHus mioc 0.1. Bo3BeneHue B cTemneHb
BBIYUCIIATH MIPU MTOMOIIM ONEPALIMU YMHOXKEHUS.

1. X721+ x/31+x*/4!

[Ipumep:

double x=8.0/11.0;

float x1=(float)(8.0/11.0);
X=XEX/2+X* XX/ (2% 3 ) +x*x*x*x/(2%3*4)
x1=x1*x1/2+x1*x1*x1/(2*3)+x1*x1*x1*x1/(2*3*4)

2. (x-1)/(x+2.5) + ((x-3)/(x-3.5))*
3. (x+2.5%x2-3.7%x°)/(1.34+2.7x+5.21*x°)
CnenaTb BBIBO/I.

12) HaGpatb hparmeHT xoxa:

float a=4.0f;

float b=3.5+a;

Kakoe coobmenue BeiaeT cucreMa u noyemy? McnpaBbTe OmMOKY U MOTYIHUTE
3HayeHue b. Caenaiite BBIBOJ.

13) HaOpatb pparmeHT xoxa:
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 3HaueHus z, q u s. O0bsAcHUTE pe3ynbTaThl. CaenaiiTe BEIBO/.

14) HaGepute B OKHE KOJIa OTIEPATOPHI:
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System.out.println (Integer.toBinaryString(Float.floatTolntBits (0.9375f)));
System.out.println (Integer.toBinaryString(Float.floatTolIntBits (-0.93751)));
System.out.println (Long.toBinaryString(Double.doubleToLongBits (0.9375)));
System.out.println (Long.toBinaryString(Double.doubleToLongBits (-0.9375)));

OOmbsicauTe pesynbsrat. CpaBHute ¢ ipencraBienuemM yucen 0.9375 u -0.9375 B
¢dopmate IEEE-754 nns tunos float u double, moayueHHBIM BpyUYHYIO.
[IpencraBnenue uncna 0.9375 B popmare IEEE-754 nns tuna float mpuseneno Ha
pucyHke 2.3. CnenaiiTe BbIBOJIBI.

5.5.2. Pazpaborka mporpamMmbl VIS BBINOJHEHUS  omepauui ¢
BeLECTBEHHBIMU YUCIAMU

1) PazpaboTaiiTe mporpaMmMmy COTJIaCHO BapHaHTy 3ajaHus (Tadauna 2.5).

2) O6ocHyi#iTe BEIOOD THIIA AJIs1 BEIIECTBEHHBIX MIEPEMEHHBIX.

3) [IlpoBemuTe OTIAAKy MPOrpaMMBl M HUCIBITAHUE Ha 3aJaHHBIX TECTOBBIX
npuMepax.

5.6. BapuaHTbl 3a1aHNH

B xauecTBe MHAMBUIYaTbLHOTO 33JJaHUs Ha JIA0OpaTOpHYIO paboTy mpejiaraercs
pa3paboTarh MpoOTrpaMMy, PEATH3YIONIYI0 BhIUHUCIECHHE 1O (HOpMyJIaM, YKa3aHHBIM B
Tabymie 2.5 B COOTBETCTBHM C HOMEPOM BapuaHTa. [Ipu COCTaBICHWM BapHaHTOB
3aJJaHUM UCIIOJIb30BAHbI METOAUYECKNE YKa3aHus [6].

BapuanTt 3ananus V He00X01uM0 BRIUUCTUTH 10 popmyiie V=N%14,
rae N — HOMep CTyJ€HTa B CIIUCKE TPYTIIbI.

Jl1st perieHust MOCTaBICHHOM 3a/1a4M BBITIOJIHUTE CIIEAYIOIINUE JTaIbI.

1) Tlpeobpazyiite GopMyIbl C MEIbI0 YMEHBIIICHUS KOJUYECTBA ONEPAINI TIPH
BBIUUCIICHUAX.  YTPOIIEHWE  BO3MOXXHO Kak 3a CYET  MAaTeMaTHYeCKUX
npeoOpa3oBaHuii, TaK M 3a CUET BBEACHHUS JOMOJIHUTEIBHBIX TEPEMEHHBIX JUIs
COXpaHEHUS 3HAUYCHUN BBIPAKECHHM, HEOJHOKPATHO BCTPEUAIONINXCS B (hOpMYyIIE.

2) JIns nByX 3aJlaHHBIX BApPUAHTOB MCXOJHBIX JAHHBIX BBIYUCIUTE C TTOMOIIBIO
KaJIbKYJIATOpAa 3HA4YEHUs, ompeaenseMbie Gopmynamu (TIEpeBEAUTE KaJbKYJISTOP B
peXUM pabOTBl C paguaHaMU TPU BBIUYMUCICHUU TPUTOHOMETPUUYCCKUX (PYHKITHN).
[Ipu 3TOM OKaXeTCs, YTO OJHA IMapa MCXOAHBIX 3HAYCHUH HE BXOIUT B 00JIACTh
JOITYCTUMBIX 3HAYCHHH, T.€. IPUBEAET K BOSHUKHOBEHHIO OIINOKH;

3) CocTaBbTe AITOPUTM (CXEMY) MMPOTPAMMBI.

4) B cooTBETCTBUHU C aITOPUTMOM COCTaBbTE MPOrpamMMy Ha si3bIke Java.

5) 3amycture mporpamMmy Ha BBINOJHEHHE IMPU OOOMX BapHaHTaX 3HAUYCHHM
BXOJIHBIX TEPEMEHHBIX. [IpoaHanu3upyiTe MOITy4YeHHBIE Pe3yJbTaThl (CPABHHUTE C
pe3ynbTaTaMu PAcueTOB Ha KAJBbKYJISITOPE) M COOOIICHHS WCHOJHUTEIBHON CpeIbl
Java.


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)�

Tabnuna 2.5 — BapuanTtsl 3a1aHuit
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[No Tumnel nepeMeHHBIX | BapHaHTBI HCXOI- 3agaHus
/1 HBIX JaHHBIX
1 a,b,y,z —Bemect- |a)a=35.7.b=0.08 €ﬂ+:+10':
BCHHEBIC 6)a=-03:bh=15.1 e sinz . =\b—1ilj
" cosmz+Inb
2 | a,xk—BemecTBeH- |a)x=-3,06: y=3 oET _h1|"’°1 ya1l
HBIE: V — [enas 6) x=0.215; y=-11 = T
= ) > kx +10° 2
3 | k.x.1-BemecTtBeH- |a)x=0.02: m=3 1[,‘i_g.1g-3‘_1ﬂi o o5
Bfinse A e k= sl
HEIE: M — [enas 6) x=-1.5: m=-10 os Tice" T
4 m. 1, p - BemecT- |a)m=716.2: r=1 —m g 7 +10°
- - =g P = S lin
BeHHEIE: I —Ilenag | 6) m=0.,07; r1=-11|7"=¢€ .p=In R
5 | d. k. z— BemectBeH- | a) k= -0: 12 x=0 o 2 +107 Fy—
. _ =Y 1- — S — _ =-N—"7,Z=¢ Cig
HBIe. X — Ienas 6)k=1.5: 11 116107
6 m, X, Z - Bemectr- |a)x=1.016: y=11 ) z . T
. e o m=sm arctg ——sm arctg —
BeHHble: y—Henad | 0) x=-0.2: y=2 v, 3
e™ +107 ‘ +e™
) T+ xy
7 | z, x.m— BemecTBeH- |a) x=-0.02; ¢=-3 : =th T m m=e-c|>4+ﬁ
HBIE, C —IIeTTaf 6)x=-1.1; c¢=2 m+1073’
8 K - memnas a)r=0,07; k=6 - |ICC,SE Tr+k-107 e
r.t.m— BemecTBeH- |6)r=0.63;: k=-15 |I= | - Lt Lt
HbIE | cos ar+
k
9 X, Z —IIeTBIe Al x=-1 212 JInk +10° —J10° —n k
m.k — BemecTBeHHaA [0)x=2: z=-6 m= 2
MECTBERRaA | 6) ** +18x— 40
k=e""cos0.01z
10 X — menas a)x=12; m=0,51 - g e —e
: e S s =gz teg s =
—_ - == = - ) &
m, k,z — BemecTBeH- | 0) X =-7; m= -0,0: 10° + - mx
HEIE
11 | k—mnenas; x,b,n— [a)k=2750x=18,1 . sinn 4+ sinn® e T
BEIECTBEHHEIE 6) k=-124 x=-0.73 ‘sin ”‘ Lo Ir—1.6-10°
12| z-—memaz: m. 1. t— (a)r=0,12 z=10 e —e™ ]11|m*
BellleC TBEHHEIE 6)r=83 z=-116 | m=180arclg———, t=,|———
= ) S e —e™ 10° +i1z
13 | a.b,x. y—BemecT- |a) x— 1.625; N ¥
- l\‘ [CRE. v A
BEHHBIE y=0.825 ) 1 i
e _ 535 = | @=cosigl—| b=——"T"7+—
ll})lqu -2.350 3 b v+ x| +Hx
14| a, b, x. y—Bemect- |a)x=47.8; y=5.5; " 2cos(x—m/6
BgHHBIe B; x=0;y _3*7 3 a=e” +1g'x. b= ( )
. —+sin’y
X
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5.7. Ilpumep BHINOJTHEHUS HHAUBUAYAJIBHOIO 3a1aHUSA

[TocTanoBka 3aaun: Berauciuth 3HaueHUE a 1o Gpopmye (2.1)
A | y| |sin x|
= +
(x+D)+(x-1) xy|

2.1)

s x = 1,241, y =-0,879.
[Tpoananusupyem popmyiy (1.4) ¢ 11e1b10 BBISIBICHHUS BO3MOXXHOCTH YIIPOCTUTH
BBIYUCJICHUS. 3HAMEHATEb MEPBOM APOOU MOMKHO YIIPOCTUTD CIACTYIONIUM 00pa3oM:

(x+1)+H(x-1)=2x . (2.2)
UtoObI ABAXK/bI HE BEIYUCIISITH [V, BBEJIEM JIOMOJHUTEIHHYIO IEPEMEHHYIO
b=y . (2.3)

Toraa ¢ yuetrom cootHomeHuit (2.2), (2.3) popmyiy 1uist BBIYHCICHUS 3HAUCHUS
IIEPEMEHHOM @ MOYKHO MEPENHCATh CIELYIOIHUM 00pa3oM:

@4_ ‘sin x‘
2x %

AJTOPUTM BbIUKCIEHUHN OyJIeT UMETh BU/l, TOKa3aHHbIA HA pUCYHKE 2.5.
IIpenBapuTeNbHBI pacdyeT 3HAYEHUS a C [OMOUIBIO KAJIBKYJIATOpa IIpU
3aJJaHHBIX 3HAYEHUSX X U Y JAeT:
b=0,879; sinx=0,9461,;
0,9579 0,9461
a= +
2,482 09013

a =

=0,3859+1,0497 =1,4357.

Hauaino

x=1,241
1
3=-0,879
|
b=

Pucynok 2.5 — Cxema anroputma BbIYUCICHUN
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Tekcrt I[MporpaMmeal Ha A3BIKC Java:

public class Lab5_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=%8.4f; y=%8.4f; a=%38.4f \n",x,y,a);
System.out.printin("3Ha4yeHne nepemeHHon a B popmarte IEEE 754: ");
System.out.printin(Long.toBinaryString(Double.doubleToLongBits (a)));
}
}

Pe3ynbTaThl BHINOTHEHUS IPOrPpaMMbl TPUBEIEHBI HA PUCYHKE 5.6.

& Bluel: Terminal Window - ap3_1 SR

Options

x= 1,2410; w= -0,8790: a= 11,4357
SHAUEHME TEpeMeHHOM a4 B dopmare IEEE 754:

11111111110110111110001000000101001110100110001011010011010100
‘ 4 | 1] 3 \

Pucynok 5.6 — Pe3ynbpTarhl BBIYMCIECHUN

3HauyeHHUE NEPEMEHHOM a, MMOJYYEHHOE B PE3YyJIbTAaTe BBITOJIHEHHS MPOrPaMMBI,
COBITAJIO CO 3HAYEHNEM, PACCUUTAHHBIM IPH IIOMOIIN KAJIBKYJIATOPA.

Buumanue! Ecnu B mporpamMMe BbI MOJYYWJIM 3HAYEHHE, HE COBMAAAIOLIEE C
BallUMH pacyeTamMu (a BBl TOYHO YBEPEHBI, YTO IOCUUTAIH Ha KaJbKyJIATOPE
NpPaBWILHO), B IMPOIECCE OTIATKH TMPOTPaMMbl PEKOMEHIYETCsS BBIBOJUTH B OKHO
TEPMHHAJIa BCE TPOMEXKYTOUHBIC pPE3yJbTaThl BBIUMCICHHNA JII OOHAPYKCHHS
JOTHYECKON OmMOKK B Mporpamme. Hampumep, mpu oTiajke MPUBEICHHOW BBIIIC
porpaMmbl OblIa OOHApYXEHa CIEeAyIolias JTOTUYECKasl OIMMOKA: BBIPAXKEHUE IS
BBIUMCJICHHSI 3HAUEHUS @ IEPBOHAYAIBHO BBITJISIIENO TaK:

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

qTO U JaBalio HGHpaBI/IHBHblf/'I pe3yabTar.
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5.8. PexomMeH1alium 1o COCTABJICHUIO 0TYETA 10 J1a00paToOpHoOil padore

[Ipy BBIMONHEHMHM OTYETa CIEAYET JKECTKO HPUIEPKUBATBCA  OOIIMX
TpeOOBaHM, N3JI0KEHHBIX B pa3jeie 1 JaHHBIX METOAUYECKUX YKa3aHUMH.

B nononnenue k oOUMM TpeOOBaHUSIM K OTUETY, NIPEACTABICHHBIM B pasnene 1,
TUIATEJIBHO ONMIIATE BCE HCCIEAOBAHMS, KOTOPBIE BBl IPOBEIM B OKHE KoJa
(. 2.5.1) u cnenaHHbIE BaMH BBIBO/IBI.

JUid 3aaHust, ONPEeICHHOr0 MyHKTOM 2.5.2, 0053aTeIbHO IPUBEIUTE B OTUYETE
cXeMy ajroputMa BbluHcieHuil. Cxemy BbIONHUTE cpeactBamMu Microsoft Word u
opopMure (B JOKYMEHTE OTUYETAa) B BUAE PUCYHKA C COOTBETCTBYIOUIEH HyMepaluei,
HOJIPUCYHOYHOM MOJMUCHIO U CCBUIKOM Ha PUCYHOK B TEKCTE.

B konue nmynkra «BbIBOJBI) OTYETa 1O J1abopaTopHOM padoTe 700aBbTE TEKCT,
IPUBEACHHBIA HUKE B JAHHOM ITYHKTE€ METOJUYECKUX YKa3aHUM.

B TexHMuYecKMX TEKCTax 3a4acTyl0 MCIOJB3YIOTCA OoJee WU MEHEe CIIOKHBIE
dbopmyinel. Eciiu dopMyna 1ocTaTodHO MPOCTasi, €€ MOKHO HaOpaTh KaK OOBIYHBIM
TEKCT, HMCHOJB3ys Mpu 3TOM 3(PGEeKThl HAACTPOUYHOTO (BO3BEICHHWE B CTEICHD,
OPOU3BOJIHASL U T.M.) U MOJCTPOUYHOrO (MHAEKC MEPEMEHHOW) CHUMBOJA, a TaKXkKe
WHCTpYMEHT «BcTaBka cuMBona». B TpoTHBHOM ciydae it co3fgaHus (GpopMy
HY>KHO MCIOJb30BaTh peaakTop ¢hopmyi, BcTpoeHHbIH B Microsoft Word. Eme onun
croco6: co3narh (GopMyay € TOMOINBI CHEINUATBHOTO MPUIIOKEHUS, HampuMmep,
Microsoft Equation 3.0 u BcTaBUTb €€ B JOKyMEHT, Kak 00bekT OLE.

®opmyna 8.1 BeinmoaHeHa 6€3 noMoliiu GopMyJIbHBIX perakTopoB. Popmyna 8.2
co3laHa C TnoMoniplo peaakrtopa (opmyn Microsoft Word. dopmyna 8.3,
onuchbiBaromias  (yHKUIMIO, BBIYUCICHHE 3HAYEHUS KOTOpOM  TpebGoBaioch
3anmporpaMMHUpOBaTh B JaHHOW JabopaTOpHOM paloTe, BHIIIOJIHEHA B PEIAKTOPE
dbopmyn Microsoft Equation 3.0.

B noxymenTtax ucnonb3yercs Hymepaius Gopmys B paMkax pasjaena (aBoitHas
HyMepalus) WIA CKBO3Has Hymepamus (opMyl B paMKax BCEro JOKyMEHTA.
HymepyroTcst Tonbko Te GpopMyIibl, Ha KOTOPHIE €CTh CChLJIKA B TEKCTE JOKYMEHTA.
®opmyna 00BIYHO pacoaraeTcsi HOCPEANHE JUCTA C IPOMYCKOM CTPOKH JI0 U MOCIIe
dopmynsl. Homep dopmynbl yka3eiBaeTcsi B CKOOKax cmpaBa OT (GOPMYJbl U
BBIPAaBHUBAETCS 110 TIPABOMY Kparo JIUCTA.

Jlanee npusoosimcs (00Ha noO Opyeou ¢ coomeemcmeayuell
Hymepayueti) gopmyavt 8.1, 8.2 u 8.3 (sapuanmwel 3a0anuii 0ns
Gdopmyn 8.1 u 8.2 npusedennvt 6 npunodicenuu B) .

BaxxHbIMU 371IeMEHTaMU TEXHMUYECKUX TEKCTOB SIBJSIOTCS TaOnuibl. Talnuily c
3aJIaHHON CTPYKTYpPOH, BBITIOJHSIONIYI0 HECIIOKHBIE BBIYMCICHUS, MOXKHO CO3/aTh
cpeactBamu  Microsoft Word. [ CIIOKHBIX BBIYMCICHHHM, KakK IIPaBUIIO
UCIIOJIB3YIOTCSl TaOnuIpl, co3naHHble B mpuioxkennn Microsoft Excel. Takyro
TabMuIy MOXHO BcTaBUTh B JOoKymMeHT Word kak o6bektr OLE. Tabnmma 8.1
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MOJICYUTHIBAET OO0BEM NaMATH, TpPeOyeMblil IJisi XpaHEeHUs JTaHHBIX IPOTPaAMMBI,
CO3/IaHHOM B JIaHHOM J1abopaTOpHOU padoTe.

Jnst co3maHus JaHHOM TaONMIBI MCIOJIB30BAIMCH HMHCTPYMEHTHI «BcraBka
Ta0auIb, «O0BETUHUATD STYCHKNY, «DopMyay, « CBoHCTBa TaOIUIIBD».

Tabmuua 8.1 — O0beM naMsTH 1711 XpaHEHUs JaHHBIX IPOrpaMMbI
Tun
epeMEHHOM 5 ES
Pa3zmep S = =
NePEeMEHHOM B S g Lg
Oaiirax KonuuecTBo ~ 8 5
NEPEMEHHBIX (U = o
X UMEHA)
CChUIOYHBIN 4 1 args 4
int 4 2 k,m 8
double 8 3 a,b, f 24
Utoro 36

Bxnagka «Maker» COAEpKUT pa3IUuHble HWHCTPYMEHTHI ISl pabOThI C
Tabnuien: oObeIMHEHUE ueeK, J0OaBICHUE U YIaJIeHUE CTOJIOLOB U CTPOK, BCTaBKa
dbopmyn u apyrue. s odopmiieHuss TaOMUIl MOXKHO MCHOJIb30BAaTh CTHIIH,
npuBeAeHHbIC Ha BKiIasike « KoHCTpyKTODY.

st mocTpoeHusi auarpamMMbl 1O 3a/laHHOM TaOJIMIE HCIONb3YHTE KOMAaHIY
BcraBka 2 Jluarpamma.

25+

201

151 O CcbinouHbii
Wint
O double

Bcero 6aiitoB

Pucynok 8.1 — luarpamMmma cOOTHOIIIEHUSI 00bEMOB MaMSITH
JUTSL XpaHEHUs Pa3IMYHbIX TUIIOB EPEMEHHBIX
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5.9. TpeOoBaHuA K JOKYMEHTY OTYeTA

OcHoBHBIC TpeOOBaHUS K JIOKYMEHTY oOTdeTra TmepedyucieHsl B 1. 2.8.1.
BrlinonHeHre MOMOJHUTENBHBIX TPEOOBAHUN COCTOMT B W3YYEHUU BO3MOXKHOCTEH
co3nanus GopmyJ1, TAOIHI] U AUarpaMm B aokymeHTe Microsoft Word.

Buumanue. PenaktupyeTcsi TOIBKO TEKCT, KOTOPBIM JOKEH OBITh JOOABIEH B
KOHel[ pazzena « BeiBoasDy (mpuBeieH B 11.5.8).

B nmanubIil TekcT (B 0003HaUYCHHOE B M. 5.8 MECTO) JOJKHBI OBITh BCTABJICHBI
dbopmyinl 8.1, 8.2 (BapuaHThI 3a/laHus IPUBEICHBI B npuiioxkeHuu B), 8.3 (popmymna,
UCIIOJIb30BaHHas B pa3paboTaHHOM nporpamme). @opmyna 8.1 HaOupaeTcst Kak TEKCT
(6e3 wucnonp3oBaHUsA (POPMYJBHBIX peAakTopoB), dopmyna 8.2 co3maercs C
nomolipio penakropa gopmyn Microsoft Word, ¢opmyna 8.3 BcTaBmsercss Kak
o0bekT Microsoft Equation 3.0. IlpaBuma wymepanuu QopMya onucaHbl B
penaktupyemMoM Tekcre. Ecnu  BapuaHT 3amaHus (B mpwiokeHUu — B)
peaycMaTpuBaeT co3/lanue 0osiee ABYX (popmyll, MPOHYMEPYHTE TOJIBKO JABE U3 HUX
(HyMepyroTcsi TOJIbKO T€ (hOPMYJIbI, Ha KOTOPBIE €CTh CCHUIKHM B TEKCTE JTOKYMEHTa!).

3aTeM B TEKCT BcTaBisgeTcs TaOmmma 8.1 u rucrorpamma (pucyHok 8.1).
CtpykTypa Tabnuibpl W AWarpaMMbl (BKJIIOYasi Ha3BaHUSI CTOJOIOB, OOBEIMHECHHE
SYEEK, IBETOBOE BBIACICHUE UEEK U TONIINHY I'PAHUL]) AHAJIOTUYHA MIPUBEJACHHON B
n. 5.8, naHHble A TaOIUUBl JODKHBI OBITh B3SITHl U3 pa3paOOTAHHOW MPOTPaMMBI.
IToncuer oObeMa maMmsITH, 3aHUMAEMOT0 MEPEMEHHBIMU Ka)KJIOro Tuma (cToJder
«Bcero OaiitoB» u o0muii 00beM (cTpoka «MTOro») HOMKEH OCYIIECTBISATHCS
(dhopmysiamu, BCTaBJICHHBIMU B COOTBETCTBYIOIIUE SUYCHKU TAOIHIBI.

[TpoBenute ciaeayoOIne SKCIEPUMEHTHI C TAOIULEH:

1) noGaBbTe B TaONUILy CTOJNIOEI (CIIpaBa), yAJIUTE 3TOT CTOJIOEII;

2) no6aBpTe B TAOJMILy MOCTE CTPOKM HA3BaHUS HOBYIO CTPOKY, YJAJIUTE 3Ty

CTPOKY;

3) U3MEHHUTE YHCJIO TMEPEMEHHBIX KaKoro-iubo Tuma B Tabauie (0ObeMBI
naMsATH MPU 3TOM HE MEPEeCUUTAIOTCS), NI Mepecyera 0ObEMOB HAXKMUTE
kyaBuiry «FO»;

4) BepHHTE TaONHIly B MCXOJHOE COCTOSHME (KOTJa JaHHBIE COOTBETCTBYIOT
pa3pabOTaHHON TIPOTPaAMME).

Cxema anroputma BhIUMCIICHUH (B paszaeinie 4 oTyeTa mo jJabopaTopHOil paboTe)
NOJDKHA OBITh BbINOJMHEHA cpenactBamMu Microsoft Word u odopmnena B Buze
pUCYHKa B COOTBETCTBMM C MpaBuWjIaMu (HyMmepalus B paMKax pasjena,
MOJAPUCYHOYHAS MOJIUCH, CChIIIKA B TEKCTE).

5.10. KoHTpo/ibHbIE BONPOCHI

1) Kakue tunel Java onpenesnsroT BeleCTBEHHbIE yucia?
2) Kakoil ¢opmaT ucrosnb3yercs A BHYTPEHHETO MPEACTABICHUS BEIIECTBEHHBIX
naHHbIX? V3 KakuXx 1osel cocTouT 3TOT (popmar.

3) Kakoe BemIeCTBEHHOE YHUCIIO CUMUTAETCSd HOPMAJU30BAHHBIM B MAaTeMaTHKE, a
kakoe B popmare IEEE-754?
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4) Ot 4ero 3aBUCHT TOYHOCTb TNMPEJICTABICHUS BEIIECTBEHHBIX yucena B DBM? Ot
4ero 3aBHUCUT JIMANa30H MPeACTaBICHUsI BEIECTBEHHBIX unces B DBM?

5) Kakoit u3 ¢hopmatoB obecrieunBaeT OONBIIYI0 TOYHOCT U JUANa30H U TIoYeMy ?
6) Kak B mporpamme 3anath qutepan tuna float?
7) Kak 3agate nutepan tTuna double?

8) Kak BBITISAIUT ACHCTBHUTEIBPHOE YHCJIO, 3aJlaHHOE B eCTeCTBEHHOU dopme (¢
(UKCUPOBAHHBIM YUCIIOM 3HAKOB IMOCJIE 3aMsITOI) U B HAy4HOU popme?

9) Kak ompenenuth BEHIECTBEHHYIO NEpeMeHHYI0 B mporpamme? YeMm HyKHO
PYKOBOJICTBOBAThCS MPU BBIOOpE ee Thmna?

10) Kak onpeaenuTh BElIECTBEHHYIO KOHCTAHTY B IIporpaMme?

11) Korma B Java-mporpamMme MOXET BO3HMKHYTH OIIMOKa, CBS3aHHAs C TMOTepei
tounoctu? [lpuBeaure npumep. jig yero UCHoOJb3yeTCsl SIBHOE MpeoOpa3zoBaHUE
THUIIA B BBIPAXKCHUSX ?

12) OObsicHUTE, TMOYEMY BO3HMKAET W HaKalJIMBA€TCA MOTPEIIHOCTh MpHU
BBIIIOJIHEHUY MAIlMHHBIX PACUYETOB C JECHCTBUTEIBHBIMU JaHHBIMU. Kak 3TO BiMseT,
B YAaCTHOCTH, Ha peE3yJbTaT OMNEpallMd CpaBHEHHUS HA PaBEHCTBO (==)
JNEUCTBUTENIBHBIX IEPEMEHHBIX.

13) Kakoi#t Tun ¢ miaBaromiel TOUYKOM 0OECIeYynBAeT MEHBIIYIO0 MOTPEITHOCTh U 3a
CYET 4ero?

14) Kakue OmOMMOTEUHBIE METONBI Bbl MPUMEHWIN IS TOJYYEHUS TEKCTOBOTO
SKBUBAJICHTA IIpe/ICTaBICHMUS BellecTBeHHOro uyuciaa B ¢dopmarax I[EEE-754 ¢
OJIMHAPHOW M JIBOMHOM TOYHOCTHIO. Kakme OroBOpkH HYKHO CAENaTh MO-IOBOMY
MOJIYYEHHOT'O MPEJICTABIEHUS MOJIO0KUTEIBHOr0 yncia? B kakux kiaccax-o000oukax
HAaXOJSTCS UCIIOIb30BaHHBIE METOBI?

15) B xakoM OHOIMOTEYHOM KJIACC€ OMPEICICHBl METOMBI ISl BBIUYUCICHUS
MaTeMaTudeckux (QyHkuui? Hy»XHO JM MMIOPTHPOBAThH B MPOrpaMMy 3TOT Kiacc?
Kaxkue (pyHKIMM BBl HCIIOIB30BAIM B CBOEH MporpaMme?

16) Ilepeuncnute BO3MOKHOCTH TEKCTOBOTO mporeccopa Microsoft Word, kotopsie
BbI CTIOJIb30BAJIM MIPH BBIMOJIHEHUU OTUYETA 0 JTabopaTOpHOM padoTe.
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6. JABOPATOPHAS PABOTA Ne 5. ObPABOTKA JAHHBIX TUITIA CHAR
N BOOLEAN. YCJIOBHBIE BBIPAXKEHUS. TPOUYHASA YCIOBHASA
OIIEPAILIUSA JAVA

6.1. Lleab padoThI

OcBouth pabory c tumamu boolean u char, HayuyuTbCA NPUMEHATH METOIbI
kinacca Character s aHaiM3a CHMBOJIOB, HAyYWUTHCS COCTABJISATH CIIOXHBIE
YCJIOBHBIE BBIPKEHHS, M3YYUTh CHUHTAKCUC M HAYUYUTHCS MNPUMEHSATh TPOUYHYIO
YCJIOBHYIO Ollepanuio Java.

6.2. [locTanoBKa 3a1a4u

1) O3HakOMUTBCA C TPUHIUIIAMHA XpaHEHUST W O0OpaOOTKHM CHUMBOJIOB H
JIOTMYECKUX 3HAYEHU B Java.

2) BeimorHUTH 3ajaHHBIC ONIEpaIiy Ha/l JaHHBIMY THIA char B OKHE Kofa.

3) BeinosiHuTh 3a/1aHHBIC ONIEpallMy HAJl JaHHBIMU TUIa boolean B okHe Koa.

4) Pa3zpaboTraTh W OTJIAIUTh MPOrpaMMy, JEMOHCTPUPYIOUIYIO0 HCIOJIb30BaHHE
TunoB char u boolean, yCIOBHBIX BBIPDOKEHHI, a TakKe TPOUMYHOU YCIOBHOM
orepaluu.

6.3. BHeay1uTOpHasi MOAr0OTOBKA

Jlist moAroToBKM K abopaTopHOM paboTe CiemyeT H3YyYuTh  KpaTKue
TEOPETUYECKHUE CBEACHUS, MPHUBEJACHHBIE B MyHKTEe 6.4 METONMYECKHUX YKa3aHUMU.
Pexomennyercs taxxe o3Hakomuthbes ¢ [1] (c.48-50, 52-64).

6.4. KpaTkue TeopeTnueckue cBeIeHUs
6.4.1. Tun char

Tun char mpeacrasnser koasl cumBoioB Unicode. Koa cuMBoia — 310 HOMEp
COOTBETCTBYMOIIETO cuMBosIa B Tabnuie Unicode. Kop siBiisieTcst 16-OMTOBBIM 11€7IBIM
3HaueHueM (Oe3 3Haka). JlomoaHWTeIbHBIC CBeACHUS O cuMBoax Unicode MOXKHO
MOJIy4YHTh, 00paTUBIIUCH K IHTEpHET-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.

Yucno cMMBOJIOB, KOTOPbIE MOKHO 3aKOJIMPOBAaTh C MOMOIIbIO 16 OUTOB paBHO
219-65536 (1nama3oH 3Ha4YeHUH Koja cuMmBosia — oT 0 10 65535).

[IpeumymectBo Java: Habop cumBosnioB Unicode ompenensieT MOJHBINA HaOOp
UHTEPHAIIMOHATIBHBIX CHMBOJIOB, KOTOPBIM MOXET TNPEJCTaBIsATh BCE CHUMBOJIBI,
HAXOJSIINECS BO BCEX YENOBEUYECKUX SI3bIKaxX. SI3bIK java cco3faH ajisi pa3paboTKu
amnIuIeTOB «BCEMUPHOTO UCIOJIb30BAHUS !
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Henocrarok: UcnonszoBanne Unicode HecKOIbKO HEADHEKTUBHO TSl SI3BIKOB,
NOJOOHBIX aHTJIMHUCKOMY, HEMEUKOMY, (PpPAaHIly3CKOMY, YbH CHUMBOJBI MOTYT JIETKO
nomeniaTbes B 8 Ourtax. (mara 3a «rj1o0aabHyI0 MOOUIBHOCTDY ).

Cranpgaptaeiii HabOp cumBosoB, u3BecTHBIM Kak ASCII (Bkirowaer OyKBBI
aHrnuiickoro andasuta, MUGPHI, CUMBOJIBI MyHKTyalldd, CHEIUATbHBIE CHUMBOJIBI)
pacrmoniaraeTcsi B MHTepBajie 3HadeHUM komoB ot 0 go 127 (kak oOBIUHO), a
paciMpeHHbIi BocbMupa3psaiubiii Ha0op cumBosoB ISO-Latin-1 — B nuamazone ot 0
1o 255.

@®parMeHT KOJIOBOM TaOMMLBI, COAEpXKAIMUKA KUPWIIMYECKUE CHUMBOJIBI
MPUBEAECH HAa pUCyHKe 3.1.
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Pucynoxk 3.1. — ®parment tabauibl Unicod ¢ KUPUTTMYECKUMEU
cuMBoOamMu (wWww.unicode.org)

Tun char B Java no cyuiecTBy sBJsieTCs MOJAMHOXKECTBOM THIIA int, TOATOMY JIJIs
tuna char ompeneneHsl 1EI0YUCICHHBIE ONEpalliy, HANMpUMEp, JUIsl JAHHBIX THUMA
char gomyctumo neicTBHe KOJ + 1enoe. B mporpamme mporpaMMHCT JEHCTBYET C
CHUMBOJIaMH, @ KOMIWIATOP Mpeodpa3yeT 3T IeHCTBUsA B paboTy ¢ kogamu. Crienyer
o0paTuTh BHUMAaHHE, YTO MPU BBIUYMCICHUS BBIPAXKEHHSI, B KOTOPOM HCIOJIB3YIOTCS
LEJIOYUCIICHHbIE ONEPALMKM HAJl CUMBOJAMH, UX KOJbl MPEeoOpa3yroTCs B 3HAUYCHHUS
tuna int. COOTBETCTBEHHO THUI 3HAY€HUs TaKoro BbIpaxkeHus — int. Ecim 310
3HaYCHHE NPHUCBAMBACTCA TMEpeMEHHOW Tuma char, Hy»XHO HCIONB30BATh SIBHOE
npeoOpa3zoBaHuE TUIIA, HAIPUMED,

char ch=(char)('A'+'B"); .

Onepannu cpaBHeHMs] CHMBOJIOB Ha CAMOM JI€JI€ CPAaBHUBAIOT UX KOJBbI.

B nporpamme M0>KHO KCIIOJIB30BaTh IEPEMEHHBIE U TUTEpalIbl THMA char.



62

'

Jlutepan tumna char — 3To0 CUMBOJI, 3aKIIOYEHHBIM B OIMHOYHBIE KaBbIYKU: 'Z', '7',
v+v’ v&v, 'I'O', "I u T.JI.

CuMBOJI MOXXHO 3a/aThb TaKXE €ro KOJOM (ILIeJIbIM YHCIOM B JECATUYHOU
cucTteme cumciienus), Hanpumep char ch=_88;

Hekoropble «cUMBOJIBY HE HMEIOT Tpaduueckoro wuzoO0paxkeHus. Takue
CUMBOJIBI KOJIUPYIOTCSE 0c000, Hampumep, '\n' — HOBask CTPOKa, '\r' — BO3BpaAT KapeTKH,
\t' — TaOymsmusa. HekoTopble CHMBOJIBI UMEIOT CTHICTIHAIBHBINA CMBICT — OMHOYHBIC U
TBOMHBIC KaBBIUKH, CJAMI. JIUTEpanbl 3TUX CHMBOJIOB 3aNUCHIBAIOTCS MPHU TTOMOIIH
cuMBoOJIa \ : onguHOYHAas KaBbluka — "\, pBoiHas kaBbiuka \"', cmom — "\'. MoxHO
3a/1aTh BOCBMEPHUYHBINA WIIH IIECTHAAIIATEPUYHBIN KO cuMBoJia: \aaa' (He 6oJsiee Tpex
BOCBMEPUYHBIX HUPp a) wiH "uxxxx' (pOBHO YEThIpE MIECTHAAUATEPUYHBIX LHUDPHI
x). Takoil cmoco0 3ajaHus Ha3bIBAETCSA €scape-mociie0oBaTebHOCThI0. OCHOBHBIC
escape-Tocie0BaTeILHOCTH MIPUBEIeHBI B Tabmuie 6.1 [1].

Ta6muma 6.1 — OcHOBHBIE escape-mociIeI0BaTeIbHOCTH

Escape-nocneposarensiocts | Onncanne
\ddd BocbMmepuyHuiil cumeon (ddd)
\uxxxx WectHapuarepu4Hsiit cumaon UNICODE (xxxx)
\! OpuHouHan KaswMKa
\" [OeoiiHan kaspiuka
\\ O6paTtHuit cnaw
\r Boaepar kaperxu
\n Hosan cTpoxa (asecTHL TaK Xe, Kax Nepesos CTPOKW)
\f Mepeson cTpaHuubl
\t Cumeon rabynaumu (Tab)
\b Boaspar Ha ogu+ cumeon (Backspace)

B mpaktuke mporpaMMHUpOBaHUS CHUMBOJBI MPHUHATO JEIWTh HAa KAaTETOPHH:
OykBbI, TU(DPHI, YOPABISIONINE CHUMBOJBI, MPOOETbHBIE CHUMBOJBI U JApPYTHE.
Paznmuuaror Taxke Oosbiiie W MajeHbKHE OYKBBI. IIpoBepka TOTO, YTO CHUMBOI
MIPUHAIJICKUT OIPEACICHHON KaTeroOpuH, TPEIyCMOTPEHa B KJIacce-000JI0UKe
Character. Tak, Character.isDigit(x) Bo3Bpaiiaer true, eciu X — u(poBoi CUMBOII.
Mertop isLetter (x) mpoBepsieT, 6ykBa nu x. Umerorest meroasl isLetterOrDigit(x) (x —
oykBa wim 1udpa?), isLowerCase(x) (x — manenbkas 6yksa?), isUpperCase(x) (x —
oonpias OykBa?), isSpaceChar(x) (x — nmpo6en?).

Meron Character.toUpperCase(x) BO3BpallaeT OOJIBIITYIO OyKBY,
COOTBETCTBYIOIIYI0O OykBE — 3HaueHWI0O X (MpOBEephbTE B TMaHENd KOJA:
Character.toUpperCase('x')). Merong Character.toLowerCase(X) cormocraBisieT
MaJICHbKYIO0 OyKBY, COOTBETCTBYIOIIYIO OyKBE — 3HAUCHUIO X.
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6.4.2. Tun boolean

byneBckuii Tun B Java — 3T0 npocTtoit Tin boolean u kinacc-o6oiouka Boolean.
Jlutepasbl Tuna boolean — 3to false u true («ioxw» U «mcTuHaY). K OyneBckomy
TUITy TIPUMEHUMEBI OTNEpariii CpaBHEHUsA (== W !=) m omepamuu OyJEBOI JOTHUKH
(Tabnuia 6.2).

Tabnuna 6.2 — Onepanuu OyiaeBON JOTUKU

O0o3naYeHnE Hazpanne
& Jlora1eckoe H
(Logical AND)
| Joradeckoe HJITH
(Logical OR)
A Jlorndecroe Hexnrw4darwmee HJTH
(Logical XOR (exclusive OR))
&& VYkopoienHoe H
(Shift-cirnit AND)
Il ¥Yxopoiennoe HIIL
(Shift-cirnit OR)
! Jlorn4eckoe yHapHOe OTpHIAHHE
(Logical unary NOT)
?: Tpon4HAas YCI0BHAS ONEpPalHA
(Ternary if-then-else)

3HaueHus OyJEeBCKOrO THIA MOJY4YalOTCsl KaK pe3ysibTaT apu(MeTHuecKoro
CpaBHEHUS 3HaYEHUW APYTUX TUMOB W/WiH Kak pe3ynbrar onepanuii 1 (AND — &),
NJIN (OR — |), Uckmouaromee UJIM (XOR — *), HE (NOT — !). Tab6muma 6.3
JEMOHCTPUPYET MpaBUjIa BBINOJIHEHUS A3TUX oOmepanui (aHaJOTWYHBI AEHCTBHUAM
3TUX omepanuil Ha OUTax LENbIX YUCEN).

Tabmuua 6.3 — IIpaBuiia BBIIOJIHEHHSI Ollepaluil OyJIeBOM JIOTUKU

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 jgornyeckue onepaunu (&& u ||).

Kaxk BugHo u3 Tabnuist 3.4, ogHocuMBoabHas onepaius MJIM npuBoauT k true-
pe3yJibTary, Korja onepasj A — true, HeE3aBUCUMO OT TOro, kakoB B. TouHo Takxke
oneparuss Y mpuBogut kx false-pesynbrary, korga A — false, He3aBuCHUMO OT TOTO,
KakoB B.

Ecnu ucnionws3zoBath ABy3HauHbIe PopMbl (&& U ||) BMECTO OTHO3HAYHBIX (& U
), Java BooOIIe He OyAeT BBIMOJIHATH OIIEHKY MpPaBOTO OMNEpaHjia, e€CiIu 3HAYCHUe
BBIPA)KEHUS MMOJTHOCTBIO ONPEAEIIIeTCsl 3HAUYCHUEM JIEBOTO OIepaH/a.
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Hcrnonbp3oBanue KOPOTKOH (POPMBI CTANO0 CTAHAAPTHON MPAKTHUKON B OYyJIEBCKOM
JIOTUKE, OCTaBJisii BEPCUU C OJWMHOYHBIM CHMBOJIOM HUCKJIKOYUTEIBHO IS
NOPA3PSAAHBIX OINEpaluil MEeNbIMH THHOAMU (XOTS €CThb U HCKIIOUEHHS U3 3TOro
npaBuia).

TunoBoe npumeHeHHEe OyJIEBCKOTO THUIIA W OMNEpalii ¢ HUM — XPaHCHHE
pe3ynbTaTOB MPOBEPKU CIOXKHBIX ycioBuid. Hampumep, (x>2.0)&(x<5.0) Oyner
MMETh 3HA4Y€HUEe true, eciau JIeWCTBUTEIbHOE X YJOBIETBOPSET HEPABEHCTBY
2.0<x<5.0. Bripaxxenue !(x>2.0) UICTUHHO JJIsSI TEX K€ X, UTO U BbIpaxkeHue (x < 2.0).

Pesynbrarel OysneBCKUX ornepainuil ¢ KOHCTaHTaMH U OyJIEBCKOW MEPEMEHHOM X:
'true — false, !false — true, x|true — true, x|false — x, x&false — false, x&true —
X.

TpouyHas ycjiOBHAas onepaunus.

B Java onpenenena tpouuHas (C Tpemsi onepaHiaMu) yciaoBHas ornepauus (?:).
Ee cunTakcuc:

expressionl ? expression2 : expression3

expressionl — BeIpaskeHHEe, UMEIOIIIee 3HaUeHue Tuma boolean.

Ecnu oHo true, To BeiuucsieTcs: expression2, nHade (eciaum expressionl — false),
BbIUMCIIsIeTCA  expression3. Pe3yiabTaToM YCIOBHOM onepaluy SIBISIETCS 3HAUYEHUE
BBIUHCIIIEMOTO BbIpakeHusa. TpeOyercs, dYTOOBI expression2 u expression3
BO3BpaIlaJIM 3HAYEHUE OJTHOTO U TOTO K€ TUIIAa, KOTOPBIN HE MOXKET ObITH vOoid).

[Ipumep AeMOHCTpUPYET WpEeNOTBpaIleHUE JeJICHHS Ha HyJIb Onaromaps
IIPUMEHEHHIO YCIOBHOU ONEpaLlH:

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

YactHoMy ratio mpucBauBaerca 0, ecnu genurens denom paBeH HyNO, U
pe3yJabTar JeJeHNs B IPOTUBHOM ClIyvae.

6.5. Ilopsinok BbINOJIHEHNSI pad0ThI
6.5.1. Padora B okHe koga BlueJ ¢ Tunom char

1) OObsiBuTe char-nepeMeHHYI0 W TPUCBOWTE €l 3HAYCHUE JUTepayia —
MaJeHbKOM JIaTUHCKOM OYyKBbI, Hampumep, 'z'. IIpoBepbTe 3HauU€HHE NMEPEMEHHOI,
HaxkaB Enter.

2) H3menute 3HA4YeHHE IEPEMEHHON, YMEHBIIMB WM YBEIUYUB €ro Ha
HEOOJIBIIOE 1IEJI0€ YUCIIO (3/1eCh HYKHO UCIIOJIb30BATh IBHOE MPEe0Opa3oBaHuE THUIIA B
char s BblpakeHHs B MpPaBOM YacTU oONeparopa MNpPUCBaUBaHUs — OOBICHUTE
nouemy). [IpoBeprTe 3HaUeHUE TIEPEMEHHON U C(POPMYIIUPYITE CBOI BBHIBOJI.

3) HabGepute nocnenoBaTeibHO B OKHE KO

' 1A

':FQ‘VESU

!A|>!9'

'X'==88

"Y'=="X"+1

[Ipoananu3upyiiTe 3Ha4Y€HUs, BO3BPAILEHHbIE ONEpalUsSIMH CpPAaBHEHUS, M
CZEJIaliTe COOTBETCTBYIOIIUE BBIBOJIBI.

4) IIposeprre padoty metonoB toUpperCase () u toLowerCase(). [ns storo
BBEJIMTE B ITAHEJb KOJA CJIEIYIOLIUE ONEePaTOpBbI:
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char al= Character.toUpperCase ('v');

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

char a3= Character.toLowerCase ('Q");

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

ITocime BBOAA KakIOro olneparopa IMPOBEPSUTE 3HAYECHHE COOTBETCTBYIOLIECH
nepeMeHHoi. [Ipoananusupyiite pe3ynbrarsl. Cuenaite BHIBOIBI.

5) [Ilpomeprre paboty w™metomoB isLetter(), isDigit(), isLetterOrDigit()
(apryMeHTOM METO/IOB SIBJIIETCS CHUMBOJI). [[nsi 3TOro BBeaMTE B MaHEIH KOJa
CJIEIyIOLUE ONEePaTOPBI:

boolean b1=Character.isLetter('A');

bl1=Character.isLetter('9");

bl1=Character.isDigit('A");

bl1=Character.isDigit('9");

b1= Character. isLetterOrDigit ('9");

b1= Character. isLetterOrDigit ('A’);

b1= Character. isLetterOrDigit ('&");

[Tocne BBOJA KakIOro orepaTropa NpOBEpsNTEe 3HaYeHUE IMepeMeHHOW bl.
[Ipoananusupyiite pe3yibrarbl. Clenaite BbIBOIBbI.

6) Onpenenute OECITUYHBIE U UIECTHAAUATCPUYHBIE KOAbI MAaJIEHBKUX H
OoJbIIMX OYKB pyccKoro ajidaBura, HabpaB

System.out.println((int)0yxBa); win

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

u

System.out.println(Integer.toHexString((int)0yxBa));

HanpuMmep,

System.out.println((int)'b');

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

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

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

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

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

Cremalite BBIBOJIBI.

6.5.2. Paoora B okHe koaa BlueJ ¢ Tumom Boolean

1) B nanenu xona BBegUTE:
boolean a=false;

boolean g=true;

q=—

al=q

a<q

a>q

CremaliTe BBIBOJIBI.
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2) B maHenu Koja ONpEIEIWTE YHUCIOBYIO TEPEMEHHYI0 X H OYJICBCKYIO
nepeMeHHyo b. Beruncnure 3nauenue b = (x>2.0)&(x<5.0) npu x=2.1. IloBTopuTe
BbIYMCiIeHUEe npu Xx=5.3. Berunciure b = (x>2.0)[(x<5.0) npu TeX Xe 3HAYCHUAX X.
[IpuBenuTe B oTUETE PE3YJIBTATHI U C/ICIAHHBIC BHIBOIBI.

3). Beenure OyneBckue nepemMeHHsie ¢, d, e, f. Beruucaute e mo popmymne
e=!(c&d]|true)|(! c¢|!d) mma Bcex BO3MOXKHBIX 3HaUEHUM ¢ U d.

4) Berauciute = (!(c|d)==(!c&!d)) mist Bcex BO3MOKHBIX 3HAYCHUH C 1 d.

5) CoctaBbTe OYJIEBCKOE BBIPAKEHUE, KOTOPOE HCTUHHO JIS 3HAYCHHH X,
HAXOJSAIIUXCSI BHYTPH OTMEUEHHBIX MHTEPBAJIOB (PUCYHOK 3.2). 3HAUCHUS TPaHMUII
WHTEPBAJIOB BBIOCPUTE CaMOCTOATENbHO. [IpoBephTe B OKHE KOJa 3HAYCHHE
BBIPOKCHHS JJIA 3HAYCHUH X, HAXOJAIIMXCS BHYTPH WHTEPBAIIOB M 3a IMpEACIIaMH
WHTEPBAJIOB.

————— e E— >

Pucynox 3.1. MaTepBanbl Ha ocu X, B KOTOPBIX BBIPAKECHUE
JIOJPKHO OBITh UICTUHHO

5) CocrtaBbTe OyJIEBCKOE BBIpAXKEHHE, UCTUHHOE JJII TOYEK C KOOPAHHATAMMU
(X,y), Jiexanmx BHYTpH OpsiMoyrojibHHMKa (pucyHok 3.3). PacnonoxeHue
npsMoyrojbHUKa Ha 1uiockoctd XOY  BbIOEpUTE  CAMOCTOSTEIBHO.
[IpoBepbTe B OKHE KOJa 3HAYEHUE BBIPAXKEHUS ISl TOYEK, HAXOASAIIMXCA
BHYTpPH MPSMOYTOJIBHUKA U 32 €T0 MPEeJeTaMHu.

777

Pucynok 6.2. O61acTh HCTUHHOCTH BBIPAYKCHHS

-

[To nmynkram 3)-6) npuBeauTE PE3YyAbTATHI U CACIANTE BHIBOJBI.

6.5.3. PazpaboTrka mporpamMMbl /Jisi BbINIOJHEHUS ONepanuid ¢ JaHHbIMH
Tuna char u boolean

1) Pa3zpaboTaiiTe mporpaMmMy cOTIJIacCHO BapuaHTy 3ajaHus (Tadauua 6.4).

2) [IpoBeauTe OTIAAKY MPOTPAMMBI M MCIIBITAHWE HA JOCTATOYHOM KOJIHMYECTBE
TECTOBBIX TTPUMEPOB.

HamomuuM, dYro moja TecTOM (TECTOBBIM MPUMEPOM) TOHMMAETCS HaOop
BXOJTHBIX JIAHHBIX ¥ COOTBETCTBYIOIIMIA €My Ha0Op BBIXOJHBIX JAHHBIX MPOTPAMMBI.
[IporpamMmmuct AoKeH pa3paboTarh IJIsi CBOEW MpoOrpaMMbl HabOp TECTOB,
TIPOBEPSIONINIA BCE BOBMOKHBIE CITydan (BETBH) peaM3aliy IPOTPAMMEI.
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6.6. BapuanTsl 3a1aHni

B kauecTBe MHAMBUyaJIbHOTO 3aJjaHKsI Ha Ja0OPAaTOpHYIO padoTy IpeiaraeTcs
pa3paboTaTh MporpamMmy, BBIUUCIISIIOIIYIO 3HAUEHHE CHUMBOJIbHOM NEpEeMEHHON a B
3aBHCHUMOCTH OT 3HA4€HMH CHMBOJIbHBIX NEpEeMEHHBIX ¢ U d. B mporpamme s
IPUCBOCHUS 3HAYEHUS IMEPEMEHHOW a IMpeUIaraeTcs MCIO0JIb30BaTh TPOUYHYIO
YCIIOBHYIO oOIllepanuio. B okHe TepMuHana JOJKHBI ObITh BBIBEIECHBI 3HAYEHHUS
NEPEMEHHBIX a, ¢ 1 d B BUJE CHUMBOJIOB M B BHJI€ KOJAOB CHMBOJIOB JUISl Ka)J0Ir0
TECTOBOr0 NpuMepa. BapuaHTel 3a1aHuil npUBeIeHbI B Ta0uLE 7.4.

BapuanTt 3ananus V He00X0uMO BBIMUCIUTH N0 popmyiie V=N%14,

rae N — HOMep CTyJ€HTa B CIIUCKE TPYTIIIBI.

Tabnuia 6.4 — BapuaHTsl 3a1anuit

Ne i/t HpaBI/IJIO JJIA BBIYUMCIICHUS 3HAYCHUA HepeMeHHOﬁ a

1 a=c+d, eciiu ¢ — udpa, d — OykBa, wim ¢ — 3HaK '&';
a=c+2, B IPOTUBHOM CJIy4ae.

2 a=c—d, eciu ¢ — OykBa, d — OykBa, ¢>d;
a=0470,¢ , B IPOTUBHOM CJIy4ae.

3 a=c, ecmi ¢="A"' wmm ¢="F' wnm ¢="a' wm ¢="t"', d — mudpa;
a=d, B MPOTUBHOM cJTy4Jae.

4 a=c+10, ecniu ¢ —3Hak '#' win '@', d — He OykBa;
a='G', B IpOTUBHOM CJIy4ae.

5 a= Character.toUpperCase(d), ecimu c='Y' wumn '!', d — OykBa wnu mudpa;
a=c, B IPOTUBHOM CITy4ae.

6 a= Character.toUpperCase(c), ecnu ¢c="y' unu 'n', d — He 313K '%';
a=d, B IPOTUBHOM cClIy4ae.

7 a=c+20, eciiu ¢c='R' unu 'r', d — e uudpa u He OykBa;
a=d;

8 a= Character.toLowerCase(c), eciau ¢ — OykBa, d — nudpa unu OykBa wiu
3HaK '*';
a=d++, B IPOTUBHOM clly4ae.

9 a= Character.toLowerCase(d), eciiu ¢ — nudpa nium 31ak '$', d — Oyksa;
a=c;

10 a=d—; ecm ¢ ='@/', unm ¢ — O6ykBa, wim d — He udpa;
a=Cc—, B MPOTHUBHOM CJIy4Jae.

11 a="Y', ecnu ¢ — OykBa unu uudpa, d — He OykBa u He 1Udpa U HE 3HAK '#';
a='N', B IpOTUBHOM CJIy4ae.

12 a= Character.toUpperCase(c), ecinu ¢ — OykBa, HO C He sIBJIsieTCS OyKBaMu
'A'mmu 'a’, d ='%';
a=d, B IpOTUBHOM cCIIyyYae.

13 a=c+d, eciiu ¢ — OykBa, HO He 'R, d — udpa, HO HE '9';
a='7', B IPOTUBHOM CITy4ae.

14 a='5', ecu ¢='9' unu ¢='0', d — He OykBa u He '#';

a=c++, B HpPOTUBHOM CJIy4ae.
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6.7. PexomMeH1alluM 110 COCTABJICHUIO 0TYETA 10 J1a00paToOpHOil padore

[Ipy BBIMONHEHMHM OTYETa CIEAYET JKECTKO HPUIEPKUBATBCA  OOIIMX
TpeOOBaHM, N3JI0KEHHBIX B pa3jeie 1 JaHHBIX METOAUYECKUX YKa3aHUMH.

B nononnenue k oOUMM TpeOOBaHUSIM K OTUETY, NIPEACTABICHHBIM B pasnene 1,
OTHIIIUTE BCE MCCIIEIOBAHMUA, KOTOPHIE BBl ITPOBENIU B OKHE KoAa (1. 6.5.1, m. 6.5.2) u
CZI€JIaHHbIE BAMU BBIBOJIBI.

B 3apanuu 3.5.3 0co00e BHMMaHMeE YACJIUTH Pa3fesy S) — TECTOBBIE IPUMEPHI
U pe3ynbTaTbl UX 00paboTku BpyuHyio. Pa3paGoraTth TecThl I NPOBEPKHU
padoTOCIOCOOHOCTH BCEX BO3MOKHBIX JIUHUI MOBEIeHHUS MPOrPaMMBI.

6.8. TpeOoBaHuA K JOKYMEHTY OTYeTA

OcHoBHbIC TpeOOBaHUS K JOKYMEHTY oOTdeTa TnepedyucieHsl B 1. 2.8.1.
BrlnonHeHre [0MOJHUTENbHBIX TPEOOBAHUI COCTOMT B M3YYEHUH BO3MOXKHOCTEM
CO3JIaHUsI CTPYKTYpPhI JOKYMEHTA, CO3JaHUs aBTOOTJIABJICHUS, HyMEPALIMU CTPAHMI] B
nokymente Microsoft Word.

Breibepute komanay «Bum»y =2 «Ctpykrypa». YOemurech, 4TO BECh TEKCT
JOKYMEHTa UMEET ypoBeHb «OCHOBHOW TEKCT». Bpijenute mo odyepenu 3arojioBKU
pa3ziesioB ¢ OJIMHAPHOW HyMEpallMeil U MOCTaBbTE KAXKJIOMY K3 HUX B COOTBETCTBHUE
«YpoBeHb 1» (Ha Bknaake «Ctpykrypa» ciesa). [lyHkram ¢ qBOMHON Hymepanuen
MOCTaBbTE B COOTBETCTBUE «YpOBeHb 2». IlyHkTam ¢ TpoitHON Hymeparuein (eciau
OHM €CTh B BallleM OT4YeTe) — «YpOoBeHb 3». 3akpoiTe pexum «CTpyKTypay.
OTpenakTupyiTe yKasaHHbIE pa3fesibl M IMYHKThI, YTOObI mapameTphl mpudrta u
ab3alla COOTBETCTBOBAJIM TPEOOBAHUSIM, HU3JIOKEHHBIM B M. 2.8.1 METOIMUYECKUX
yKa3aHUM.

[Ipumeuanue. Tot ke pe3yabTaT MOT Obl OBITH MOJTY4YeH U 0€3 UCIOJIb30BaHUS
pexuma «Ctpykrypa». Ha Bkinagke «l7aBHas» MNPUBOIATCS pPa3IWYHBIE CTUIIH,
KOTOpbIE MOKHO MPUMEHSITH AJi1 (pOpMaTUPOBaHUs TeKcTa. J{Jis 3aroJ0BKOB MEPBOIO
YpOBHs (pa3JiesioB) MCIOIB3YETCA CTHIb «3aroJIoOBOK 1», Jis 3aroIOBKOB BTOPOIO
ypOBHSI (ITYHKTOB) — CTWUJIb «3arojloBOK 2», JJi 3aroJIOBKOB TPETHErO0 YPOBHS —
«3aronoBok 3».

[Ipumeuanne 1. Paszmensr 0e3 Hymepaluu, Takue Kak, «BBengeHuey,
«3akimouenune», «bubnuorpapuyeckuidi coucok» (€cid OHM €CTh B JOKYMEHTE)
dbopMaTHPyIOTCS CTUIIEM «3aroJIOBOK 1».

[Ipumeuanne 2. Eciu B ornaBieHUU He TpeOyeTcss YyKa3biBaTh MYHKTHI C
TPOMHON HyMEpaLMEeH, TO COOTBETCTBYIOIIUNA YPOBEHb (MU CTHIIb) HE UCIIOJIb3YETCS.

BcraBbTe B JOKYMEHT TIOCJI€ THUTYJBHOTO JIUCTAa MMYCTOW JIUCT  JUIsS
pacrioioxkeHusi  aBrooryaBieHus — JgokymeHTta (pazmen  «COJEPXAHUEY).
Beimonaute komanny «Ccbutkm» 2  «OryaBicHHe», BBIOpaB M3 CIHCKA BUJ
ornamBieHus «ABrocoOupaemoe ornaBieHue 1». HcmnpaBbre B OJy4EHHOM
oryiaBiaeHuu cyioBo «Ornaiaenue» Ha ci1oBo «COAEPKAHUE».

[TonpoOyiiTe W3MEHUTh HA3BaHUE KaKOTO-TMOO pasleia WA CTPaHUILy €ro
PacIoNOKEeHUS B JOKYMEHTE (HanmpuMmep, ¢ noMouipto knasumu «Entery). g Toro,
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YTOObl M3MEHEHHUS OTPAa3WINCh B JIOKYMEHTE, BBINOJIHUTE KOMaHay «OOHOBHUTH
TabuIly» (B BEpXHEH YacTH OTJIaBJICHHUS ).

BcraBsTe HOMepa ctpanwuil («BeraBka»y = «Homep cTpaHHIB») clipaBa BBEPXY
JHCTA.

Jns Toro, ytoObl Ha TUTYJIBHOM JIMCTE JIOKyMEHTa HOMEp OTCYTCTBOBAI,
BBIMOJIHUTE CIIEAYIOIINE JEHCTBUSA: BBIJCIUTE HOMEp JHOOON CTpaHUIIbl IBOMHBIM
HIETYKOM. B OTKpBIBIIEMCSI KOHCTPYKTOpPE KOJOHTUTYJIOB B cnucke «llapamerpbi»
BbIOepuTe oniuio «OcoObI KOJOHTUTYJ AJI MEPBOM CTPAHHIIBD. 3aKPOWTE OKHO
KOJIOHTHUTYJIOB.

B xone BbINOSHEHUA OTYETOB K J1aOOpPaTOPHBIM padOTaM Bbl O3HAKOMUJIUCH C
PSAIOM BO3MOXKHOCTEHN TeKCTOBOro mpoieccopa Microsoft Word. bonee noapo6Ho o
HUX MOKHO MpouuTartsh B [7, 8§].

6.9. KoHTpOJIbHBIE BONIPOCHI

1) Ans yero ucnonb3yercs tun char. CkoiabKko OUTOB 3aHMMAET 3HAYEHUE THUIA
char?

2)Uro Takoe Unicode? Kak mnpeacraBmsiercss cumBon B Java? CKOJBKO
CHUMBOJIOB MOYKHO MPEICTaBUTh COOTBETCTBYIOIIUM 00pazom?

3) Kak Mo0XHO 3ajaTh CHMBOJBHBIM JuTepan B mporpamme? HazoBute 3
cnoco0a.

4) Kak BbIBeCTH KOJI CUMBOJIA?

5) Kakue omepanuu omnpeneneHsl juisi tuna char? IlpuBenutre B KadecTBe
IpUMEpPa y4acTOK KoJia, TpeOyIoMil sBHOTO nMpeoOpa3oBaHus Tuna char B int u int
B char.

6) [lo xakoMy NPUHLHUITY BBIMOJHSAETCS CpaBHEHHUE CUMBOJIOB? Uemy paBHBI
3HaueHus BolpaxkeHui 'A'<'D' |, 'C>'F' , '9'<'A'. Kakoro ouu tuna?

7) C kxakuMu METOJaMH, pealM3yIIMMH GYHKIMM HaJ CHUMBOJAMH U
onpeneneHHbIMU B Kiacce-o0onouke Character, Bbl MO3HAKOMWJINCh B XOJI€
BBITIOJIHEHUS JTaHHOW JlabopaTopHOM paboThl? 3HAYCHHUS KaKUX THIIOB OHH
BO3BpaIIaoT?

8) s dwero wucmomedyercsa Tum boolean? Kakoit kiacc ob6osouka emy
COOTBETCTBYET B Java?

9) Kakue 3HaueHus MOKET PUHUMATH TUII boolean?

10) Yemy paBHbI 3Hau€HHUs BbIpaxkeHuu 2>5 ,  3<10 ?

11) Kakue onepanuu onpeenensl A JaHHbIX Joruyeckoro tuna (boolean)?

12) HazoBuTe mpaBuia BRIMOJIHEHUS ONlepalinii OyJIeBOW JOTUKH.

13) B uem cocToUT 0COOCHHOCTD BBIITOJHEHUS] YKOPOUEHHBIX onepauuin
&&ull?

14) Yto u3 cebs mpeacTaBisieT YCIOBHOE BhIpakeHUE?

15) TlpuBenutre mpuMep CIOKHOTO YCIOBHOTO BbIpaxkeHHUs. Uemy paBHO ero
3HaYeHue?

16) OOBbsiICHUTE CHHTAKCUC TPOUYHOM yciaoBHOM onepanuu. [IpuBenure mpumep.
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17) Ilepeuuciaure BO3MOXKHOCTH TEKCTOBOTO Ipoleccopa Microsoft Word,

KOTOPBIC BbI UCITOJIB30BAJIX IIPU BBIITOJIHCHUHN OTYUCTA 110 Ha60paTOpHOﬁ pa60Te.

1

2

3

N

W

7
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I[MTPMJIOKEHUE b

BapuanTsl 3a/1aHUii 111 U3YYEHUSI BO3MOXKHOCTEN
pucoBanus cxem B Microsoft Word

Bapuanr 1

Hapucoeate dparMeHT OI0K-CXeMEL

Pucorpague

mav=>h

HCIIOJIBE3VA IIAaHSIE HHCIPYMCHTOB

=g

Cozgate rpadHuecEH 00BEKT




Bapuant 2

Hapucopates ¢parmMeHT OTOK-CXeMBL HCIONBIVA MNAHETE HHCTPYVMEHTOB

Pucoepanne

Coszgare rpadaecKHil 00BEKT

Apxnn

Tabmeraan

73
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Bapuanr 3

Hapucoeate ¢parmMeHT OIOK-CXeME HCHOONEIYS [AHETE HHCTPYMEHTOB

Pucopanne

j=k+1

Cozgates rpadHIeCKHE 00BEKT

| Bepna l— Hy:

Ommias ‘ Her ommiben '
1 poaa




Bapuanr 4

Hapucopats ¢parMeHT OIOK-CXEMEL HCIOTBIVE IAHETh HHCTPYMEHTOB

]

Pucopanue.

=0 sum=0

Sui=su-rez[i]®
in==1 *expin*Iniyjk
Lk (L)

| |

Cozgare rpaduueckHil 00BEKT

Modern M
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Bapuanr 5

Haprcopate dparMeHT OTOK-CXeMEIL HCIOOIB3IVA

Pucopanne.

*

h=rb-adn, Sy=n

v

MaHeTbk HHCTIPYMEHTOE

k)

= 1=Im4+0T

v

=

|

i =Nacpy

Cosgate rpadHdeckniil 00BEKT.
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Bapuanr 6

Hapucopate ¢parmeHT OJOK-CXeMEI HCIONBIVE IAHETE HHCTPYMEHTOB

Pucoeanne.

max=h v ¢ H=a
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Bapuant 7

Hapucopate ¢parMeHT OJOE-CXeMEBL HCIOIBIVE IIAHETE HHCIPYMEHTOB

Pucoeanne.

Kl.K2

K+

e

Cozzate rpaduIecEkHi 00BEKT.
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Bapuanr 8

HaprcoBats ¢parMeHT OIOK-CXEMEI, HCIONB3YVE NaHETh HHCTPYMEHTOB

Pucoeanne.

1 y=ix-Ijz

Cozgare rpadHIecKHE 00BEKT.
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Bapuant 9

HapucopaTe dparMeHT OTOK-CXEMEI HCIOIBIVA IIAHETE

Pucopanne.

[F7

mac=- 1 {00

ad
/=7

Coszzgate rpaduiecknil 00BEKT.

HHCTPYMEHTOE

Z=
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Bapuanr 10

Haprcoeate ¢parmeHT OTOK-CXEMEL HCOOMBEIVE MaHSTE HHCTPYMEHTOB

Pucopanne.

Oundra Ommiéra
1 poaa J 2 poaa
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Bapuant 11

Hapucosates dparMedT OIOK-CXeMEl, HCOONBIYVE MaHETh HHCTPYMEHTOB

Pucoepanne.

Coszare rpadHieckHiE 00BLKT.

Modetn

Cucmema



Bapuant 12

Hapucopate ¢parMeHT OIOK-CXeMEI HCIONBIVA IAHETE HHCTPYMEHTOE

Pucopanne.

K=0

POpMIPORANIE
Heoompaosammne -
- = >
3
E=EK+1

Cosgars rpadiaecknil 00bekT.

ﬁﬁ'
«'»
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Bapuanr 13

HapucoBaTs dparMeHT OTOK-CXEMEL

Pucopanne.

HCIIOIIBE3IVA IIaHSTI:E HHCTPYMCHTOB

Coszate rpadHIeCcKHE 00BEKT.

k g

1I-§_ W




Bapuanr 14

Hapucoeate ¢parmMeHT OMOK-CXEMEL HCOOTBIVA TNAaHETE HHCTPYMEHTOB

Pucoepanue.

r=(max-+min )2 1 1 A max=a[i]

min=a[i]

CozgaTte rpacdhHuecKHi 00BEKT.
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Bapuanr 15

HapucoBate @parMeHT OMOK-CXeMEL HCIOOIBIVA [aHETE HHCTPYMEHTOE

Pucopanue.

y="x+a

Coszzgate rpadhHIecEHI 00BEKT.

Apxne T padraeckni
opomeccop

Taomermsi JAnanoroesii -—m
OPOIIEccop OpOImeccop

Cpeacrea
o0y TeRn

|
TATHIECKHA

C
npomneccop
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Bapuanr 16

Hapucopate ¢parmeHT OTOK-CXeMEL HCIONBEIVA [AHETE HHCTPYMEHTOE

T
/ =

5=0

—

| / .

s=errez{i]+
/ OEuaTh % /

exp(n*log(yl)
Cozgate rpaduuecknil 00BEKT.

Pucopanmne.

1
&
|

Orfpomena
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Bapuant 17

HaprcopaTte ¢parMeHT OJOK-CXeMEL HCIOOIBIVA NaHETE HHCTIPYMEHTOB

Pucopanue.

> max
0

M= ©

=
=

Cozgate rpaduvecknii 00BEKT.




Bapuant 18

Hapucoeats ¢parmMeHT OMOK-CXeMBI, HCIOOIBIYVA MaHelIb HHCTPYMEHTOB

Pucoeanmne.

Cozgate rpadHuecKHE 00BEKT.

&9
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Bapuant 19

HapucoepaTe dparveHT OIOK-CXeMEL

Pucopagne.

HCIIOOER3IVA IIAHCIERE HHCTPYMCHTOR
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Bapuant 20

Hapucopates dparmeHT OJOE-CXeMBI HCIONB3VE MAHETh HHCTPYVMEHTOB

Pucopanus.

1 y=fx-1 )z

Cozgare rpadueckHi 00BEKT.

L] LY - Ll
» L] " "
L] L] L] L]
B PR ) F ) fp
1
L] L] 1 ¥ J i
] i B B
[ ] ¥ i
¥ i ! i
[ @ # i
- I " v
L . L] ’ L ’
‘l. I' ‘l. J' -.'l r'
Fhik ¥ L™ e = a

=
i e
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Bapuanr 21

HapucoeaTe @QparMeHT OTOK-CXEMEI, HCOONB3YA MaHedbh HHCTPYMEHTOB

Pucopanse.

HATAaD

max=b

- |

Cozzate rpadHuecKHiE 00BEKT.




Bapuant 22

Hapucopate d¢parMeHT OIOK-CXeMBl, HCIOOIB3YVA MOAHSNE HHCTPYMEHTOB

Pucopaune.

max=

\vf"’

Cozgars rpadH4aecKHil 00BEKT.

——

=

.

e

—)

93
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Bapuanr 23

Hapucopate ¢parmeHT OTOK-CXEMEL HCOOIBEIVA I[IAHETE HHCTPYMEHTOB

Pucopanne.

Cozzgate rpadiieckHil 00BEKT.

Hepepna

Oriipamena OrGpomena IpunaTa
. L "

1 1

Oumsaliaen Her ommubrn Ombica

1 poxa 1 poaa




Bapuant 24

Hapucoeate dparMeHT OTOK-CXEeMEI HCIOMBIVA MAHSTE HHCTPYMEHTOE

Pucoepanue.

K=0

E=E+1

CozgaTte rpadhaecEHE 00OBEKT.

Modean
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Bapuanr 25

Hapucoate ¢parveHT OTOK-CXeMEBI. HCIOIBIVA [aHEThE HHCTPYMEHTOB

Pucopague.

S B
._C* . D>— *—“@gﬁjrf-
AVl

Cosgate rpadHdecKHil 00BEKT.

=T
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[Tpunoxenue B

BapuanTsl 3agaHuit 1Sl ©3yYEHUST BO3MOKHOCTEH BCTaBKH (POpPMYJI
B nokyment Microsoft Word

Bapuant Ne 1
1. BeecTu npocTyro (OPMYIY B JOKYMEHT 03 IOMOITH pelaKTopa (popMyII

Po(x)=ag+a(x-xo) U +a2 (x-xo) +.. +a,(x-x9)".

2. Bpectu QopMyIIEl B JOKYMEHT IPH IOMOIIH peIaKTopa (popMyI
Az Ak 0 5 ﬂ” 1V 0

D (x—xg)H + .+ == (x - xq)!"]
B nlh

P (x)=y,+ %{x —Xp )[l] +
Bapuanrt No2
1. BBecTH mpocTvio OPMYITY B JOKYMeHT 03 IIOMOIIH peJaKTopa opMy.T
A [(X+nh)=Af(X+n+1)h)-Af(+nh)

2. BgecTH (opMyJIEI B JOKYMEHT IIPH IOMOIIH PeJakTopa (hopMyI

[,\'—,\‘U *][” _x—xgx-xy—h x-x4—(@-Dh

=qglg—1)g—2)... —1'+l.f:G.
; p P ; 9(q — (g —2)..(q )
a1 412 vt Ap
H ] a9 tar AAa
H= 2 - ==
dp] 8p2 vt dpp

BapuaHaTt Ne 3
1. Brectu mpoctyro popMyIy B JOKYMEHT 0e3 IIOMOIITH peJakTopa (popMyI
> _ il _
OYi+12=Yir1= Yy, 12 Y51~ Y

2. BeecTtH (popMy7IHI B JOKYMEHT HPH IIOMOIIH peaakTopa GopMy1

5 X . - 5
pr(*-.) = o e dx I‘n (x) = Hn— (1‘) -
~NTT g : :E'ZIH;H] (-‘-}' ke —’L";')
[ X | by
v_|%X2| p_|b2
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Bapuant Ne 4
1. BBecTH IpocTyr0 (pOPMYITY B JOKYMEHT 0e3 IIOMOIIH pelakTopa (opMyI
L (D=1 (n-1)!
2. BgecTH (hopMyIIEI B JOKYMEHT IIPH IOMOINIH pelaKTopa GpopMyI

|R”(1L)‘_|f(-") LH( )‘ ”+1 ‘HH+1{ )|

+1)!
all di2 't A
421 Qa2 v Al
A=
(4dnl dp2 vt Apn

Bapuanr Ne 5

1. BBecTH mpocTyio OpMyTy B JOKYMEHT 03 IIOMOIIH peJakTopa GopMy
fi:.."o +h) = f i:.l'g.) +4h + U'l:h}
2. BBecTH (OPMYTIHI B JOKYMEHT IPH IIOMOIIH pelakTopa (GpopMy

P il P %
T (m+1] VAR

ayy ayp dyz | [ By By By
AB=|ay Gy ayp || By by by
A3 Qay daz ) \ D3 by by
Bapuant Ne 6
1. BBecTH nNpocTyio GOPMYIY B JOKYMeHT Oe3 IIOMOIIH peJakTopa (popMyI
D[o(x)}=8*{[&" (x) *fix)dx-M" *ox))+[ o) ~M(x)]}

2. BBecTH (OPMYIIEI B JOKYMEHT IIPH IOMOIITH PeJaKTopa (hopMy.I

x—»l‘]

-T sint._ =ik RER
o 1+cos’ t = B

;m(m DY a][m
= .
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Bapnant Ne 7
1. BBecTH mpocTyio (pOpMyIy B JOKYMEHT Ge3 IOMOIIH pelakTopa GopMy T
" -0 =(a-b)(a"" +a" b+ " 4. 4D b Y
2. BgecTtH (opMyIBI B TOKYMEHT IPH IIOMOIITH pelakTopa (GpopMy

I=j 2dz dz 1, 2+2z2

=[——-—=—m="2+cC
1-2° I4—.32 4 2-1z
A+ z)3+5 72
1+ z°

Bapuant Ne 8
1. BaecTtH mpocTyo (pOpPMYIY B I0OKYMEHT 0€3 IIOMOLIH pelaKTopa hopMyll
P(X|<o*u)=2® {sin(p*n)+[tg(un*n)-¢]}

2. BsaectH QopMyIEI B JOKYMEHT MPH MOMOIIH peaakTopa GopMya

& &
2si —Ccos—
@y Gy Gy,
1 & a &
in @ 280 —£0s — cos® — 2ig — A= Ay Gy 0 4y,
& ., N I , &
cos E+sm — cos'—+sm— l+ig 0 a, a, - a,

Bapuant Ne 9

1. BBecTH mpocTyio (GOpMyIY B JOKYMEHT Ge3 IIOMONIH PeIaKTopa GpopMyI
F= a0 +a"0+ a5+ a1" 0+ "0+ a0 0 "X+ X a0 + @ity
2. BaecTH (opMyIEL B JOKYMEHT IIPH IIOMOIIH PeIakTopa (opMyl
L& JI; i _[x ~a)*

dy = N : )=  2a°
JO AL+ /(x) Py
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BapuanTt Ne 10

1. BBecTH mPOoCTyIO pOPMYITY B JOKYMEHT €3 MOMOIIH peIaKTopa GpopMyT

[} e g .

o1 (O=CD™1!(n-1)!
2. BeecTH (GOPMYITEI B JOKYMEHT IIPH IIOMOIIH PeTakTopa hopMyT
(1= A)nghiendiy,
R r'_'t {] - ‘Z)rll "'rfm
| SN Am+ Bn+Cy =0
slnqp — — -_ FERsTEEARAARATEEEANEEATEAES

|S||I‘_ﬂ sz i+ pt JA*+ B+ P ot a2 T (1 = 4))

Bapuant Ne 11

1. Bgectn mpocTyro GopMyITy B IOKYMEHT G&3 MOMOIIH peaaKkTopa (opMya

Gfx)=bo+b1(x-x)™ + byfx-xo)¥ +_.. bafx-xg)™

2. BaecTn (hopMYIH B TOKYMEHT IIPH HOMOIIH pPeaKTopa GpopMy

]

[ fayde= Y p (B Gy~ g =3 (B2 -,
1—Lb - ‘ i—1 . - g

Bapuant Ne 12

1. BBecTH npocTyio (OopMyIY B JOKYMEHT 6€3 IIOMOIIH PeJakTopa GopMyI

Jx)= Q[ fix+=(n=+1)h)- A fix+nh)

2. BpecTH (opMyIBI B JOKYMEHT IIPH MOMONIH PEAAKTOPA GOPMYII
n—L

f flydr h ) fi=h{fot fot waat fuct).

i—=U
Bapuant Ne 13

1. BaecTH npocTyro (OpMYIY B JOKYMEHT 0€3 MOMOIITH peaaxkTopa GopMyn
oYi=17=C Y+ -Y;)+B T2, AT= Y+ -1
2. BaecTH GopMyIBI B JOKYMEHT IIPH IOMOIIH peaakTopa GopMy

X, —X 1 J(x)

(x,-x.) x-x. f(x)x-x)
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Bapuant Ne 14

1. BBecTH mpocTyiO GOPMYITY B JOKYMEHT 0€3 MOMOIIH peaakTopa GopMyn
F(x)- F(V) < Bxe-val+uxg1-vial.  B<l

2. BaecTH (opMyIE B JOKYMEHT IPH HOMOIIH peJakTopa GopMyT

L&

F (:m,)—ill-— =11

nRtl

Bapuant No 15

1. BpecTu mpocTyio GopMyTy B JI0KYMEHT Ge3 HOMOIIH PeIakTopa GopMy
Ly [ep ]
P,,ﬂ} ot fl'jf‘ 1“}f +( jr\ \”)}r f . H.,f.‘l.'-.\'uﬁ'm’ "

2. BaecTH QopMyIBl B JOKYMEHT MPH MOMOIIH PeIaKTopa popMyT

lr I'II‘I_}!I

['lxo) = fili o]—l)ﬂ,l‘o}—a (o) = - -._rL.-::.;,).

Bapuant Mo 16

1. BgecTn mpocTyro GopMyIy B JOKYMEHT §€3 MOMOIIH peJakTopa (opMyl
A2 fiX+nh)= Af(X=(n+1)h)- AfiX+nh)
2. BBecTH GOpPMYIE B JOKYMEHT MPH TIOMOIITH PeIaKTopa Gopmyt

_31,' | ;3”1' "
P (x)=yg +—2(x = xo )M + —2 (x = xg)*) 4 ... 4 —L(x —x,)"]
I'h 2h” n'h”
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BapuanTt Ne 17

1. BgecTH mpocTyio GpopMyIy B JOKYMEHT 0¢3 IOMOMIH pelakTopa gopMyn

OYin1n= Yie1 -Y; . fli10= Y -Y,
2. BeectH (OpMYIEI B JOKYMEHT IIPH IIOMOIIH PeJakTopa hopMyII

fle)=flwo) _ . flro+Ar) = flro)
[ (o= lim T =1y = A% 2l |

Bapuanr Ne 18

BBecTH IpocTyo GOpMYIy B JOKYMEHT §€3 IOMOIIH peJakTopa (GopMy

[lro+h) = [(xe) + Al + 0[h)

L.

2. BgeecTH (popMyIEI B JOKYMEHT IPH IOMOIIH pelaKkTopa (popMyn

-2 r— o+ 7
L& — o)(x + 7o) = 1]1_{51u|:.¢1+.r|;-) = 2rp..

)= lim —L = [im
I=t0 I = 1‘0 1_”1 ..{-'—.l'"ﬂ

BapuanTt Ne 19

BBecTH IIpocTyrO GopMyIy B JOKYMEHT 0€3 MOMOIIH peJakTopa (opMyll
A’ f(X+nh)=Af(X+(n+1)h)-Af(+nh)

2. Beectu (opMyTIHI B JOKYMEHT MPH IIOMOIIH pPeJakTopa GopMyT

1.

. &
200 —COE —
2 2
a o a .oa
sin & £ 51 :If.l’ﬁT COS - ._.Ig:
511&':‘1 = — <= Z = =
A & & ¥4 (¥4 :
cosr” “dan® Y ot Taamnt T :gz
. “J “ “a J
= — o - o
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BapuanTt Ne 20

1. BpecTH npocTyro GopMyIy B TOKYMEHT 0e3 IMOMOIIH pegakTopa GpopMyi
D[o(x)]=8*{[¢’ (x) *fix)dx-M *@(x)]+[ ofx)+M(x)]}
2. BrecTH (OpMYIEI B JOKYMEHT IIPH MIOMOIIH peJakTopa GopMyI
d_)u — a.'!_f:;l'..}, Yo, 2{')
or7 —  Qa

Bapuant Ne 21
1. BpecTH npocTyro (pOopMyITy B JOKYMEHT 0€3 HOMOIIH PeJaKTopa (popMyI

a" ¥ =(a-b)a" " +a" b+ a4 L@ Y

2. BaecTu (opMyIEI B JOKYMEHT IIPH MOMOIIH PeJakTopa (popMyI

’llmh'f .7{_:": 100 1
w= | :

\| I sin . dt n=1 n
|+ cos

0

Bapuant No 22
1. Brectn npocTyro (popMyIy B JOKYMEHT 0e3 IIOMOIIH PEIAKTOPa (popMyII
P(X|<o*u)=2® {si(p*n)+[tg(n*n)-¢]}

2. Beectu (pOpMYIHI B JOKYMEHT [IPH IOMOIIH peJaKTopa (popMyI
- 2 24
I=J dz .=[ dz =lln I+C

o 1-2 ) 4= 42—z
(1+z‘*3+51 3_‘
1+2°
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Bapuant Ne 23

1. BaecTu mpocTyo GpopMyIy B JOKYMEHT Ge3 MOMOIIH PeIaKTopa GhopMyI
Y= a)"x)+ay"x)+a3"x3+0)2%X) "X+ 037X *X3+023° X *x3+a) ) *x ) a3 °x +a33 %%y

2. BeecTu opMyIEl B JOKYMEHT IIPH MIOMOIIH PeJaKTopa (pOpMyII

=l

j;u,m.r .:_\ f-hf.,+ et fat)-

Bapuant Ne 24
1. BBecTH IIpocTyr0 (OpMYyITy B TOKYMEHT 0€3 IOMOLIH PeIaKTopa (opMyI
x=x=a+kAx

vi=fla+ kAx) k=01 ... n

2. Beectu GopMyIEI B JOKYMEHT IPH MOMOIIH peJakTopa GopMyI

L%

a —p—
JLM +0, +..+L,

ik =

BapmanT No 25

1. BeecTu mpocTyio GopMyTy B TOKYMEHT 6¢3 IOMOIIH peIaKTopa GopMy1

Fl"l

GalX)=by+by(x-xg)"" + bafx-xg)¥ ... byfx-xg)™

2. Beectu opMyIBEI B JOKYMEHT IPH MOMOIIH peaakTopa (GopMy1

. 1 '!Ilb i@ ulb il
s 'LL 3‘:) J{ "))




