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1. OBIIUE TPEBOBAHUA K BBIIIOJIHEHHUIO JTABOPATOPHBIX PABOT

JlJiss ocBOEHUSI OCHOB MPOTPAaMMHPOBAHMS Ha S3bIKE Java Mpeaaraercs cepus
naboparopHbIX paboT. Kaxknas paboTa TpedyeT n3yueHuss METOAMYECKUX YKa3aHUH
PEKOMEH/IOBAaHHOW JIMTEpPaTyphl, MOJITOTOBKY TEKCTa MPOTPAMMBI, KOMITHIISIIUIO
IpOrpaMMBbI HEKOTOPOE €€ UCCIICIOBaHHE.

Bce nmelicTBus, yka3aHHBIE B METOJWYECKUX YyKa3aHUSAX K OTICIbHON padboTe
(ocBOCHME TPAKTHUYECKUX TIPUEMOB HCIIOJIB30BaHUS CUCTEMBI pa3pabOTKU MPOTPAMM,
O0OBsICHEHHE MPUMEHEHHBIX JJIEMEHTOB sI3bIKa Java, OTBETHl HAa BOMPOCHI, 3aJaHU)
00513aTeNTFHO JOJKHBI OBITH BBITIOJIHEHBI JI0 CIAEAYIOUIETO JIA0OPATOPHOTO 3aHSTHSL.

[lo BeIMOMHEHHOW J1abopaTopHOM paboTe cocrtaBisieTcss otdeT. OdopmiieHue
oTYeTa JOHKHO COOTBETCTBOBATH TPEOOBAHUSAM K TEKCTOBBIM YYEOHBIM JTOKYMEHTaM
cootBercTByOIMX ['OCToB [DnexkTpoHHbI (QOHI NpPaBOBOM M HOPMATUBHO-
TEXHUYECKOH mokymeHTanuu. http://docs.cntd.ru].

Otuer npexacrapiseTcss Ha aUcTax (popmara A4 U B 3JIEKTPOHHOM BHJE ((ailn
Microsoft Word). IlepBbiii amct ordyera — THUTYJIbHBIA. Ha HeMm yka3biBaeTcs
Ha3BaHWE BYy3a, Ha3BaHUE BbINTycKarolell kadenpsl, Ha3BaHue padbotsl, MO u
rpynna ucnonaxutenss, PO npunumaromero padoty, ropoa (CeBacTomnosb) U TOA.
[Ipumep odopmiieHHsT TUTYJIBHOTO JIMCTA MpUBEAEH B npuioxkeHuu A. Crnenyromue
JIUCTBI SIBJISIIOTCS COOCTBEHHO OTUETOM U JOJDKHBI COAEPKATh CIAEAYIOLIUE pa3/iebl:

1) uenb paboThI

2) IOCTaHOBKA 3a/a4H;

3) ananmM3 3a7ayd, BBIABISIOIIMNA CBA3M MEXIY OJJIEMEHTaMHU 3aJaud
(oOOCHOBaHHME THIIOB BXOJHBIX M BBIXOJHBIX JAHHBIX, OMNHCAHUE PEATH3YEMBIX
dyHKHiT);

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

5) TecToBBIE IPUMEPHI U PE3YJILTATHI UX 00PaOOTKU BPYUHYIO;

6) Tekct Java-mporpamMmsl, 3aJaHHOM BAPUAHTOM 3aJJaHUS;

7) cBemenusi o0 OTJIaJKe TPOrpaMMbl M TIPOBEpKE €€ pPaboTOCTOCOOHOCTU
(omucanue oOmWMOOK (CHMHTAKCHMYECKUX U JIOTMYECKMX), BBISIBJICHHBIX Ha 3Tarie
OTJIaJIKM TPOrPaMMBbl, pe3yibTaTbl padOThl (B BHUAE CKPUHIIOTOB), CpPaBHEHUE
pe3ynbTaTOB PabOTHI MPOTPaMMBbl HA TECTOBBIX NMPHUMEPAX C pe3yabTaTaMU PYYHBIX
pacyeToB);

8) BBIBOABI (KOHCTAaTUPYET pEUICHHWE BCEX 3a7ay, ONUCAHHBIX B pazelie
«ITocTaHoBKa 3a1a4mn»).

CryneHT 00s13aH 3aBeCTH pabOUyIO TETPaJib, B KOTOPOM TOJKHBI (PUKCUPOBATHCS
WHCTPYKIIUU K paboTe, BOMPOCH], BO3HUKAIOIINE TIPHU BHITIOJTHEHUH PAOOTHI M OTBETHI
Ha HUX, YEPHOBUKH H (parMeHTbl mporpamMm. B paboueit TeTpamm MOXKHO
MPEACTABIATh OTYEThl MO padotam. [Ipu 3TOM TUTYIBHBIN JIMCT Ka)XXJAOTO OTYETA
JIOJDKEH HaXOAWThCS HAa TPaBOM CTpaHWIe pa3Bopora. PabGouyio Terpanb
00s13aTeTbHO MMETh Ha KaXJIOM JIaDOpaTOPHOM 3aHSITHH — OYAYyT OILIGHHUBATHCS
Ka4eCTBO W TIOJTHOTA BBITIOJTHEHHBIX 3a/IaHUH.
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CTylleHT AOIyCcKaeTcsl K 3alluTe OT4eTa Mo JJabopaTopHOM padoTe mocie Toro,
KAaK OH IMPOJIEMOHCTPUPYET MPENOJABATENO BBIIOJHEHUE MMOCTABICHHON 3a/1a4yu Ha
KOMIIbIoTEpe (pe3ynbTaThl paboThl MPOrpaMMbl H/HIIKM APYroe 3aJaHue, Hampumep,
paboty C okHOM Kozaa Bluel)) u mpemoctaBuT marky ¢ pa3padOTaHHBIM jaVa-TIPOSKTOM
(B AIEKTPOHHOM BUJIE). Pexomennyemoe M TIAIKK:
JIab_n_m_ ®ammnusa_I'pynna ['ox, tme N — HOMep nabopaTopHOM pabOTh, m —
HOMEp TIpoekTa (MCIONb3yeTcs eciad 3aJaHue 1Mo JabopaTopHOi pabote
MpeaycMaTpuBaeT pa3pad0TKy HECKOJIBKUX MPOEKTOB). TEKCTOBBIN (aiiia ¢ OT4eTOM
10 paboTe pEKOMEHIYETCS IOMECTUTD B MAIKY IPOEKTA.

3amuTa J1a00opaTOpHBIX padOT COCTOUT M3 JIOKJIAAa CTYIEHTa O MPOJEIaHHOM
pabote ¢ OOBsICHEHHEM cojepkaHus ordera. CTyOeHT [OJKEH OTBETUTh Ha
KOHTPOJIbHBIE BOIPOCHI K COOTBETCTBYIOIIEH JIabopaTOpHOU paboTe, MPUBEACHHBIE B
METOJUYECKUX YKa3aHHsX, a TaKKe JAPyrue BOIPOCHI NPENoAaBaTess, Kacaroluecs
IOCTaBJICHHON 3a/layM, MOKa3aTh padOTOCIOCOOHOCTh MOATOTOBIEHHONW MPOTrPaMMBbl
M HaBBIKM pabOThl ¢ mporpaMMHON cucrteMoi. Ilpu 3ammre Tekyuen padoThl
BO3MOXXHBI BOMPOCHI MO TeMaM MPEeAbIAYIINX JabopaTopHbix paboT. Pesymprar
3anuThl orieHnBaeTcs 1o mkane 0 — 100 6amtos (ESTC).

JI7is IOATOTOBKM MPOTPaMM CTYJIEHTaM PEKOMEHIYEeTCS YCTaHOBUTH Ha CBOMX
KOMITBIOTEPAX TIOCIEAHIOI BEPCHUI0 CHUCTEMBI pa3paboTku mnporpamMm Blue] wu
COOTBETCTBYIOIIIYIO BEpPCHIO KOMIUIEKTa paspabotumka Java Development Kit
(http://www.bluej.org).

BrInoHUB HECIOKHYI0 HacTpoiiky BlueJ, MoxkHO BhIOpaTh Hanbonee ya00HbBIM
1 Bac si3p1k mHTEpdEtica.

Pekomenayercss uMeTh CbeMHBbIM HocuTenb HHpopMmauuu ((padm-auck), Ha
KOTOpOM OyAyT XpaHUTBhCS MPOEKTHI JAOOPATOPHBIX PabOT M COOTBETCTBYIOILIHE
OTYETBHI.




2. JABOPATOPHAS PABOTA Ne 6. UCCJIEJOBAHUE
PASBETBJIAIOINXCA AJITOPUTMOB

2.1. Heab padoThl

HCJ'II)I-O ,HaHHOﬁ pa6OTBI ABJIACTCA UCCIICAOBAHNUC PA3BCTBILIOINXCA aJITOPUTMOB
U HUX OpOorpaMMHUpPOBAHHUC C IIOMOIOBIO YCJIOBHBIX OIICPATOPOB A3bIKA Java,
HpI/IO6peTCHI/I€ Ha4daJIbHBIX HABBIKOB TCCTUPOBAHU:A IIPOT'PAMM.

2.2. IlocraHoBKa 3a1a4u

1) N3y4nTh BO3MOXHOCTH YCIIOBHBIX OIIEPaTOpOB Java.

2) Paszpabotath W OTIAAUTh MPOTPAMMBI, JACMOHCTPHPYIOIIUE MPUMCHEHHE
YCIIOBHBIX ornepaTopoB if u switch.

3) IIporecTupoBaTh NPOrpaMMbl HaA KOHTPOJIBHBIX MPUMEpax.

2.3. BHeayiuTOpHasi MOATOTOBKA

Jlnst moAroTtoBKM K j1abopaTopHOM  paboTe cleayeT M3yYuTh KpaTKue
TEOPETUYECKHE CBEICHUS, MPHUBEIACHHBIE B NMyHKTEe 2.4 METOJIMYECKHUX YKa3aHUM.
Pexomenayercs Taxke o3HakoMuthes ¢ [1] (c.106-114) u moBTOpUTH MaTepHal,
W3JIOKEHHBIN B [2].

2.4. KpaTkue TeopeTHu4yecKkne cBeIeHHs
2.4.1. OnepaTopsbl BeTBJIEHUS

YacTo mpu BBITOJIHEHUU NPOTPaMMBl MOPANOK JECUCTBUM JOJDKEH 3aBUCETH OT
pe3ynbTata MPOBEPKM HEKOTOPOro ycinoBusA. IIpy HMCTHHHOCTM YCIOBUS AOJDKHA
BBINIOJIHATHCS. OJIHA TPyIIa ONEepaTopoB, NP JIOKHOCTU — Apyras. Hanpumep, npu
BBIUMCIICHUH  KOpHEH  KBagpaTHOIO  YpaBHEHHA MNpPU  HEOTPULATEIHLHOM
IUCKPUMHUHAHTE IPUMEHSETCs O/Ha (popMmyna, a Mpu OTpHUIaTelbHOM — Jpyras. Ha
cXxemax IMporpamMM IpoBepKa YCIOBHS HM300paxkaeTcs poMOoM (pucyHok 2.1, ciesa).
Pa3nenenne XoJa BBINOJHEHUS NPOrpaMMbl Ha HECKOJIBKO BETBEH HAa3bIBAIOT
BETBJICHHEM. BeTBiieHHe — OAHOKpPATHOE BBIMOJHEHUE OJIHOM M3 JABYX WM Ooliee
ornepauuid, B 3aBUCUMOCTH OT HCTUHHOCTHM HEKOTOPOIO 3aJaHHOrO ycioBus. B
CTPYKTYPHOM  MpOTrpaMMHUPOBAaHUM  BETBJICHUE WM BBIOOp (BETBJIEHUE C
HECKOJBKUMH BETBSIMH) H300paXaroT CHELHAIbHBIM COEIUHEHUEM JJIEMEHTOB
(pucynok 2.1, cripasa) [3]. HanoMuuM, ABMOKEHHUE IO JIMHUSM CBEPXY BHH3 U CJIEBa
HampaBO CTpEJIKaMH HE OTMeYaeTcs, a JBH)KEHHME CIpaBa HaJEBO WM BBEPX
YKa3bIBAETCS CTPEIKAMHU.

B s3bike Java 1 oprasusauyy BETBICHUNA PEAYCMOTPEHBI:

1) onepaTop mprCBauBaHUs, UCIOIB3YIOMUN TPOUYHYIO YCIOBHYIO ONEPAITHIO)
nepeMeHHaA=ycJoBHe? BbipaxeHnuel : BoipakeHue?2 ;
2) yCIIOBHBIN oreparop (IoJHbIA U HenoHbIN) — If else:



if (ycsioBHE) onepartopl;

else omeparop2; // else mooicem omcymcmeosamy;

//onepamopul Mo2ym 6vims RPOCMBIMU U COCMABHBIMU
3) mHOTO3BeHHAas hopMa ycioBHoro onepartopa — if else if:

if (ycioBuel) omeparopl;

else if (ycioBue2) oneparop?2;

else if (ycioBue3) onmeparop3;

else omeparopN; // else moocem omcymcmeosamy;
//onepamopsl Mo2ym Oblmb NPOCMbIMU U COCMABHBLMU

4) omnepaTop-mepekoyaTesb — SWitch:

switch (Bbipaxenue) {
case valuel:
//mocJieoBaTeILHOCTD OnepaTopos 1

break;

case value2:
//mocaenoBaTeIbHOCTH ONMIEPATOPOB 2

break;

case valueN:
//mocenoBaTeIbHOCTH onepaTopoB N

break;

default:
//mocaenoBaTeIbHOCTH OMEPATOPOB MO YMOJTYAHUIO

// default moxeT oTCyTCTBOBATH
} //Oneparop break — HeoOs13aTenbHbIN. Eciiu oH nipomyckaeTcs,
//BBITIOJIHEHUE OYJIET MPOAOIIKEHO CO CIICIYIONICH CaSe-METKHU.

*’ <>

a) 0)

-

Pucynok 2.1 — Crpykrypa «BeTBIeHHE» (a); H300pakKeHHE DJIEMEHTOB
OpraHM3alM BETBJICHUS C IBYMS WIH HECKOJIBKUMU allbTepHATUBAaMH (0)

JJIA



2.4.2. TecTUpOBaHHUE PA3BETBJISIONIUXCH MPOrPamMm

YtoObl MpOBEpUTH MPaBUWIBHOCTH PabOTBl  MPOTpaMMbl,  COJAEpIKaIIei
Pa3BETBJIECHUS, HYKHO MNOJYYHUTh PE3YyJbTaThl (BBIXOJIHBIE JTAHHBIE) HA HECKOJIBKHX
TECTOBBIX HA0Opax BXOJHBIX JAHHBIX U CPABHUTH UX C 0KUIAEMBIMHU.

[Tox Tectom moHUMaeTCsi HAOOP BXOAHBIX U COOTBETCTBYIOUIMX UM BBIXOJHBIX
JAHHBIX IIPOrpaMMBl. B X07€ BBIITOMHEHUS TECTa PEAIU3YETCA OAUH U3 BO3MOYKHBIX
IyTEN B aJITOPUTME.

MHOK€eCTBO TECTOB JIOJKHO OBITh NOJHBIM, HO HE N30BITOYHBIM. DTO O3HAYAET,
YTO MHOYKECTBO TECTOB JOJDKHO COCTOSITh M3 MHMHMMAJIBHOIO KOJIMYECTBA TECTOB,
IIyTH UCIIOJIHEHUS KOTOPBIX IIOKPBIBAIOT BCE BETBU AJITOPUTMA.

2.4.1. TepmuHaNbHBIIA BBOA JAHHBIX C MOMOIIbIK OMOJIMOTEYHOr0 KJacca
Scanner

Jlo cux mop HMCXOAHBIE NAHHBIE MPOrpamMMbl (3HAYEHUS MEPEMEHHBIX) MBI
3aJlaBajiil ¢ MOMOIIBIO OlepaTopa MpUcBauBaHUs. (s momydeHus pe3yabTaToB Ha
ApyroM HaOope BXOIHBIX MAHHBIX HAM MPHUXOAUIOCH 3aHOBO KOMITUIUPOBATH U
3amyckaTh MporpamMMmy. Takoil TmMOAXOA BechbMa HEYAOOEH M MPOTPaMM,
COJICpKAIINX PpAa3BETBICHUS, KOTOpPblE, KaK OBLJIO CKa3aHO BHIIIE, JIOJDKHBI
TECTUPOBATHCS HA HECKOJIBKUX HA0OpaX BXOJIHBIX JIaHHBIX.

[IpencraBusieTcst 1e€I€cO00pa3HbIM BBOJIUTH HMCXOJHBIE JIaHHBIE B MPOLECCE
BBITIOJIHEHHUS MTOJAO0HBIX MTPOTPaMM.

Knacc Scanner makera java.util omuceiBaeT 00beKT (CKaHep), KOTOPBIH MOXKET
IPOU3BOAUTH MOUCK TOKEHOB BO BXOJHOH CTPOKE CHMBOJIOB, KOTOPas MOXET ObITh
NOJTyYeHa pa3InYHbIMU CIOCO0aMHU, B TOM YHCIIE, BBEJCHA C TEpMUHAIA.

Token (caoB0o) mpencraBisieT coOoi ceputo MUGPOBBIX WM OyKBEHHO-
U(pPOBBIX CHMBOJIOB, KOTOpas 3aKaHUMBAETCs paszaenuTeneM. Paznenurensimu
MOTYT OBITh TaK Ha3bIBAEMbIC «IPOOETBbHBIE CHUMBOJBDY: CHMBOJI TaOyISIIHH,
BO3BpAT KapeTku, nepeBoj crpoku (‘Enter’), mpoben, a Takxke koner daiina (EOF).

UTtoOBl BOCHOJIB30BATHCS BO3MOXHOCTSIMHU (MeTOJaMu) OO0BEKTa-CKaHepa B
nporpamMme, Hy»HO BO-TIEPBBIX UMITOPTHPOBATh makeT java.util, Bo-BTopeix co3nmaTh
CKaHep.

Knacc System onpenensier Tpu o0bekTa (IIOTOKA JaHHBIX): iN, OUt, err.

[lo ymonuaHuio: out © err CBsi3aHbl C KOHCOJbIO, TOTOK 1IN CBSI3aH C
kinaBuatypoi. [loTok OUt yxe HCIONb30BajCs HaMH JJisi BBIBOJIA JTAHHBIX B OKHO
TepMHUHAaJIa B BbI30Bax MeTo 0B System.out.printin(), System.out.printf().

[Torok in OymeM WCMIONB30BaTh MPH CO3MaHUH OOBEKTa-CKaHepa IS
TEPMUHAIBHOTO BBOJ/IA JIAHHBIX:

Scanner scanner = new Scanner (System.in);

OyHKIMSA NEW cOo3/aeT O00BEKT Kiiacca SCanner (BbIACISIET IMOJ HEro OJIOK
namsiTd TpeOyeMoro o0beMa), CBSI3aHHBIA C MOTOKOM System.in (kimaBuatypoit) u
BO3BpAIllAET aJ[pec A3TOro OJoKa MaMsITH. ODTOT aJpec C MOMOUIBI0 OIlepaTopa
NPUCBAMBAHUS 3aMKCHIBACTCS B MEPEMEHHYIO SCANNer (Tak Ha3blBaeMasi CChbLUIOYHAS
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nepemMeHHasi). Ternepp C MOMOUIBIO TMEPEMEHHON SCanner MoXKHO oOpamaThCs K
CO3JaHHOMY OOBEKTY-CKaHEpy M 3allyCKaTh €ro METOJbl, KaK II0OKa3aHO B
MIPUBEICHHON HIMXE porpaMMe.

import java.util.*;
public class ScannerDemo1{
public static void main(String[ ] args){
Scanner scanner = new Scanner (System.in);
System.out.printin ("BBeguTe int-3Ha4YeHune");
int intVar = scanner.nextint(); // 22
System.out.printin ("BBeguTte long-3Ha4yeHune");
long longVar = scanner.nextLong(); // 3000000
System.out.println ("BBeguTe float-aHayeHune");
scanner.useLocale(Locale.US);
float floatVar = scanner.nextFloat(); / 1.23
System.out.printin (*BBeaute double-3aHa4yeHune");
double doubleVar = scanner.nextDouble(); // 1.254
System.out.printin ("BBeaute CTPOKY CAMBONOB");
String str = scanner.next(); // test
System.out.printf ("Bbl BBenu: %d; %d; %.2f; %.3f; %s.\n",
intVar, longVar, floatVar, doubleVar, str);
}}

BriBoa nporpamMmel oKazaH Ha pUCYHKE 2.2.

<% Blue): Terminal Window - scannerl l-=-|£‘-|_iih_J 1

Options

EremTe int-sHa4eHHME

22

BEeemure long-sHAUSHME

3000000

I Bremure float-SHaueHME
1.23

I Eremure double-sHausHME

1.254

EremMTe CTROKY CHMEOJOE

test

Ex pperm: ZZ; 3000000; 1,23: 1,254; test.

m

4 L1 F

Pucynox 2.2 — Pe3ynbTar BbIOJIHEHHS TPOTPAMMBbI
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BreizoB  meroma scanner.uselLocale(Locale.US); 3acraBinsier ckaHep
MPaBWJIBHO  BOCIPUHHMMATh  BEIIECTBEHHbIE  YHCJA, €CIM MpPpU  BBOJC
COOTBETCTBYIOIICH CTPOKH APOOHAS YacTh OT IEJION OTaesieTcs Toukou. Ecmm
yOpaTh 3Ty CTPOKY, TO JUIsl yKa3aHHOW II€JIM HYKHO MCIOJIb30BaTh 3amsaTyio. B

POTHBHOM ciiydae BO3HHUKHET UCKITIOYHTETbHAS CHUTYaIHSI
InputMismatchException, kotopas mnpuBeneT K aBapuHOMY 3aBEPIICHHUIO
POTPaMMBI.

B O6IIIGM ClIy4dac, YyKa3aHHasA MHCKIIIOYUTCIIbHAA CHUTyallusd BO3HUKACT, CCIIH

BBOJUTCS CTPOKA, KOTOPYIO HY)KHO, HO HEBO3MOKHO MHTEPIPETUPOBATH KaK YHCIIO
(pucynox 2.3).

{1 Bluel: Terminal Window - scannerl - Ilglélg

Options

Bremure int-sHaueHMEe
Z23a -

4 | 11} I

Java.util. InputMizmnatehExeeption
at java.util.Zcanner. throwFor(Scanmer. java: 540)
at java.util.Scanner.next(Scanner. java:1ldel)
at java.util.fcanner.nextInt(Scanner. java: Z2081)

m

at java.util.fcanner.nextInt(Icanner. java: Z050)
at ZcammerDemol.mainiScannerDemcl. java: &)

4 | 11} I

PucyHok 2.3 — ABapuiiHO€ 3aBEpLIEHUE MPOTPAMMBI

Cutyaiuu ¢ BO3HUKHOBeHHMeM uckimoueHus InputMismatchException mosxHO
n30€KaTh, UCIOJIB3YS TPOBEPOUYHBIE METOIBI:

boolean hasNextInt(): Beprer true eciu ciaenyrOmuM TOKEHOM CKaHepa SBIISIETCS
3HayeHue tuma int;

boolean hasNextLong(): BepHeT true eciu CclIeAyIOMUM TOKEHOM CKaHepa
SBIISICTCS 3HaYeHKe THma long;

boolean hasNextFloat(): BepHer true eciau ciaeaylOUMM TOKEHOM CKaHepa
sBIsieTCs 3HaueHue Tumna float;

boolean hasNextDouble(): Bepuer true ecmu cieayromMM TOKEHOM CKaHEpa
sBIsieTCst 3HaueHue Tuma double.

B crnenyromieit mporpamme OyneM BBOAUTH Cpasy BCIO CTPOKY, a MOTOM HCKATh B
HEel TOKCeHbI (pa3leNuTeNlb — OJMH WIM HECKOJBKO MpPOOECIBHBIX CHMBOJIOB).
[TokakeM UCIIOIb30BaHUE TIPUBEACHHBIX BBIIIE MMPOBEPOYHBIX METOI0B. Kpome Toro,
MOKa)KEM, KaK U3 BBEJACHHOW CTPOKH MOYKHO TOJYYHUTh CHUMBOJI (IO €ro HOMEpY B
CTpOKe) ¢ momotisto Meronaa charAt().
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import java.util.*;
public class ScannerDemo2{
public static void main(String[ ] args){
Scanner scanner = new Scanner(System.in);
scanner.useLocale(Locale.US);
int intVar;
long longVar;
float floatVar;
double doubleVar;
String str;
char ch;
System.out.printin ("BeBeaute ctpoky: int long float double String");
if (scanner.hasNextInt()) intVar = scanner.nextint(); // 22
else { System.out.printin ("HeBepHbI BBOA"); return; }
if (scanner.hasNextLong()) longVar = scanner.nextLong(); // 3000000
else { System.out.printin ("HeBepHbI BBOA"); return; }
if (scanner.hasNextFloat()) floatVar = scanner.nextFloat(); // 1,23
else { System.out.printin ("HeBepHbI BBOA"); return; }
if (scanner.hasNextDouble()) doubleVar = scanner.nextDouble(); // 108,254
else { System.out.printin ("HeBepHbIn BBOA"); return; }
str = scanner.next(); // test
ch = str.charAt (0);
System.out.printf ("MonyueHo: %d; %d; %.2f; %.3f; %s; %c.\n",
intVar, longVar, floatVar, doubleVar, str, ch);
}}

BriBog mporpaMMbl Tpu MPaBWIBHO BBEACHHBIX 3HAYCHHSAX IIOKa3aH Ha
pucyske 2.4. Pe3ynbrarel paboThl IPH HEMIPABUILHO BBEACHHBIX MCXOIHBIX JTaHHBIX
M300paKeHbl Ha PUCYHKE 2.5.

<& Bluel: Okro Tepmunnana - Scannerd — O >

Hactpoiiku

Beegute cTpoky: int long float double String
22 3p@ees 1.23 188.254 test
Nonydyeno: 22; 366666; 1,23; 1688,6254; test; t.

PucyHok 2.4 — Pe3ynpTar BBINOJHEHUS IPOTrPaMMBbI ITPU IPABUIIbHO
BBEJCHHBIX UCXOJHBIX TaHHBIX
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<& Bluel OwHo TepmuHana - Scanner2 — O >

Hactporkw

Beegute cTpoky: int long float double String
22 30080800 1,23 |188.254 test
HeeepHuM BBOA

Pucynok 2.5 — Pe3ynbTar BINOTHEHUS TPOrPaMMBbl TIPU
HEMPaBUJIHLHO BBEACHHBIX UCXOIHBIX JAHHBIX

2.5. llopsaiok BbINOJTHEHHS PA0OTHI

1) U3yuuTe npumep nmporpamMmmsl, IPpUBEAEHHBIN B pazaene 2.7.1.

2) CocraBbTe alNroputMm (Cxemy) MporpaMMbl, IEMOHCTPUPYIOMICH MTPUMEHEHHE
onepatopa if (BapuaHThl MHIUBUAYAJIBbHBIX 3aJlaHUI MpuBeAeHbI B Tadmuie 2.1. B
porpamMmme JOJKHO ObITh MPEAYCMOTPEHO 3aJaHUE 3HAUYEHU TEPEMEHHBIX, BBIBOJ B
OKHO TE€pMHUHaJIa Pe3yJbTAaTOB C MOSICHEHUSIMHU.

3) B COOTBETCTBUH C AITOPUTMOM COCTaBBTE MPOTPaMMy Ha sI3bIKe Java,;

4) Pa3paboTaiiTe TECTHI I MPOBEPKH MPOTPAMMBbI: CAMOCTOSTEIBHO MOI0EPHUTE
TaKhe 3HAYEHUS! UCXOJHBIX JaHHBIX (IEPEMEHHOU X), 4TOOBI, 3aMyCTUB MPOTPaMMY,
MOHO OBLIO MPOBEPUTH MPABWIBHOCTH BBIOOpA Ka)XAOW M3 BETBEU alrOpUTMa;
paccuMTaiTe Ha KaJIbKYASTOPE 3HAYCHHS BBIXOJHBIX TNepeMeHHbIX (J, Z, Y) s
Ka)XJIOTO 3HAYEHUS IEPEMEHHOM X.

5) 3amycTuTe MporpaMmy Ha BBIIIOJIHEHHE IPHU TPEX BapUAHTAX 3HAYCHHM IS
IIEPEMEHHON X W JBYX BapuaHTaxX 3HAYEHUW U1 NepeMeHHou a. IIpoanamusupyiire
MOJTyYEHHBIE PE3YJIbTaThl U COOOIIEHHUS Cpe/ibl Java.

6) 3yuute npumep nporpamMmsl, IPpUBEAEHHBIN B 1. 2.7.2.

7) CocTaBbTe aNropuTM (CXEMy) MPOrpaMMbl, JEMOHCTPUPYIOUIEH NPUMEHEHHE
omnepatopa switch (BapuaHTbl HHIUBUAYAJIbHBIX 3aJJaHUM MPUBEACHBI B TaOHIIE 2.2).

8) Pa3paboTaiiTe TeCThI JIJIsl MPOBEPKH MIPOrPAMMBI: CAMOCTOSATEIBHO TOI0EPUTE
TaKhe 3HAUYEeHMs] MCXOJHBIX JIAHHBIX, YTOOBI, 3allyCTUB MPOTrpaMMy, MOXKHO OBLIO
IPOBEPUTH MPABUIILHOCTH BBIOOPA KaXK/10M U3 BETBEH aJITOPUTMA;

9) [IIpoBepbTe MNPABWILHOCTH BBINIOJHCHUS MPOTPaMMBI  C  TIOMOIIBIO
pa3paboTaHHbIX TecToB. [IpoaHanu3upyiTe MOIyYEHHBIE PE3yJIbTAThl U COOOIIECHHUS
cpensl Java.
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2.6. BapuanTtsl 3ajaHni

B kadecTBe mepBOro HMHIMBHIYaJIbHOTO 3aJIaHUS Ha JIAOOPAaTOPHYIO padboOTy
npejiaracTcss pa3paboTaTth MPOrpamMMmy, pealM3yIonlyro BbiuuciacHue Y=g(X)+z(X)
IIPH 33JIaHHOM 3Ha4YeHUH X. POPMYIIBI JIJI BBIYUCIICHUS € U Z TIPUBEACHBI B TaOJIHIIC
2.1 st KaXX10TO BapUaHTa.

B kadecTBe BTOpPOro WHIWBHIYyAJIBHOTO 3aJlaHHsS Ha JIAOOpaTOpHYI pPadoTy
npeajaracTcs  pa3paboTaTh MPOTpaMMy, pEaU3YIOIIyl0 BBIOOP OJIHOTO U3
HECKOJIbKMX BapHaHTOB JCHCTBHI B 3aBHCHMOCTH OT 3HAYeHHUs IepeMeHHOM choice.
BapuaHTBl BTOpOro 3amaHus NpuBEACHBI B Tabimie 2.2. JIId KakIol W3 IBYX
porpaMm HEOOXOAMMO CO3/1aTh OTAEIBHBIN MporpaMMHbIi IpoekT B Bluel.

Howmep Bapuanra 3aganust V HE0OX0IMMO BBIYUCIUTH MO (opMyJie
int V =(N%14 '=0)? N%14 : 14;
rae N — HOMep CTy[EHTa B CIIHCKE TPYIIIII.

2.7. lIpuMepsl MporpamMm
2.7.1. Ilpumep BBINOJHEHHUS NEPBOr0 HHANBUAYAJIBHOI0 3aIaHUS
PaccmoTpum  crenyromryr0  IOCTAHOBKY —3aJadd: COCTAaBUTh IPOrPAMMY

BbIUKCIICHHUS 3HaueHus Y=((X)+z(X) npu 3aqaHHOM 3HAYCHHH X, TJe g(X) U z(X) —
KYCOYHO-3a/IaHHbI€ (DYHKLIUH:

2e ™ npu X <—0.2;
Y1+ %2, X <0 iyl
J=9.:.2 1+X Z=: npu—0,2<x<0,8;
sin(x)—————, x>0 P ’ 'O
( )2+cosz(x) (1+x)
1+In(1+x) npux>0,_8.

ANTOPUTM BBIYUCIEHUI OyleT MMeTh BHJI, MOKAa3aHHbIM Ha pucyHke 2.6. Ha
OTOM PHUCYHKE HU300paKEHbl TaKXKe IyTH pealu3aludyd alropuT™Ma Ipu Tpex
BapuUaHTaX MCXOJHBIX JaHHBIX: x=-D5.3; X=-0.1; x=1.0. Bugum, 4T0o 3TU TECTOBBLIC
IpUMEPHI TOKPHIBAIOT BCE BETBU aJITOPUTMA.

I[aHHBIe, HOJ'IyT—IeHHI)Ie B peBy.HBTaTe pacquOB Ha KaJ'H)KYJ'IﬂTOpe:
npu X=-5.3, g=3.0754, z=80269.6748, y=80275.7503 (tecr 1);
npu x=-0.1, g=1.0033, z=1.1099, y=2.1133 (TecT 2);

npu x=1.0, g=0.6178, z=1.6931, y=2.3110 (Tecr 3).
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Ta6numa 2.1 — Bapuantsl 3aianus |

Howmep g 4
BapHaHTa
1 3x? <0 3X+v1+x%, x<0
2! -
g= l+2X z=42cos(x)e ?*, xe[0]]
1+1+>)‘(2, X >0 2sin(3x),  x>1
2 3+sin?(2x) ?
SHIM X v<o
g =< 1+cos*(x) 1+1+x2' x<0
21+ 2x, x>0 z=4 2c0s*(x), x € [0:1]
JL+2sin@*,  x>1
3 3+sm§x) < <0 1
9= 12+x2 e x<0
2X CcosS (X)1 X>O 7= —2X+_X ’ XE[O’]'[
1+X
3 x| 1
Ll X >
1+x
4 JL+2x2 —sin?(x), x<0 1+x x<0
9=1 _2+x g —
Y240 z=1{[1+ % xe 0]
+ X
2sin@Bx),  x=>1
5 V14 X2, Xx<0 M x<0
g=y_ 1+x x>0 Lex®
1431 4 o0 S s 2X2’ Xe[O;l[
1+x
2|0.5+sin(x)|, x>1
6 [1+]X], x<0 1+3LX2, x<0
g=9 1+3x 0 1+ X
ma X> 7= l+(1—X)2, XE[O;]-[
1+x
—, x21
1+ cos”(x)
7 1+|x| ﬂ x<0
) : x<0 1+x%’
X
g J;|+|x z=1sin?(x)v/1+ X, xe[0]
x>0 sin?(x)e®, xx1

2 +¢0s°(X)’




ITponomkenne Tabmmmpl 2.1

Howmep g 4
BapHaHTa
8 Y1+ x2, x<0 i e, x<0
g=4 ., 1+X 1+x>
sin®(x) ————, x>0
( )2+cosz(x) 7=1 1+x2, xe [0
1+ sin(x) 3, x>1
1+x
9 3+sin(x) 1
0= 1 ' 5O e, <0
2 2
2x* cos*(x), x>0 z=1-2x+ 2, xelo]]
1+X
[3-x
o
10 \/1+2x2—sin2(x), x<0 LXZ x<0
9= i X>0 pX
Y2600 z= 1+1L, xe [0
+ X
2sin@Bx)[,  x=>1
11 N1+ X2, x<0 1+_X x<0
g= 1+—X x>0 1+ x"
1+31+e70% z=1<.1+ L1 xe[oa
1+X
2sin@Bx)[,  x=>1
3
12 i /1+|x|, Xx<0 1+ +)§, x<0
g=9 1+3x 0 1+ X
ma X> 7= 1I1+(1—X)2, XE[O;]-[
1+x
——, Xx21
1+ cos”(X)
13 1+|x| 1+2x x<0
, x<0 2’
24N A
g=1" " z=1sin® (X)V1+ X, xe[0]
—— 2 x>0 in?(x)e%
2 +cos*(x) Sin*(xe™, - x=1
14 31+ x2, x<0 i e, x<0
g=1{ ., 1+ X 1+x>
sin®(x) —————, x>0
( )2+cosz(x) 2= J1+x?, xe o
1+ sin(x)
+ 3%, x=>1

15
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Tabnuua 2.2 — BapuaHTsl 3a1aHus 2

Homep
BApHAHTA

Conep:xkanue 3a1aHus

1

[IpeoOpazoBaTh pEUTUHT OTEJIS B YKUCIIO 3BE3]T IO MPABUITY:
0-10:1;11-20:2;21—30:3;31—-40:4; 41 — 50: 56; unaue. O u
C006HICHHG «HeraBI/IJIBHO 3a1aH peﬁTHHF>>.

ITo mepBoii OykBe (paMUJIUK CTYJICHTA MOJYYUTh HOMED (€ro) BapraHTa
KOHTpOJBHOM padoThl. [IpaBuino nmpeodpazosanus: 'A'—'I': 1; 'E'—'K'
2,1 ="' : 3; 'P'— '@ : 4;'X'"—='"II' : 5; "0 — 'SI' : 6; unaue: O m
coobnienne «HenpaBunpHo 3a1aHa (aMUIIUS CTYJICHTay.

[IpeobpazoBars craryc (hyTOOIBHON KOMaHbl B Ha3BAaHUE JIUTHU IO
npasmiy: 1 — 5 : "Beicmas"; 6 — 10 : "mepsas"; 11 — 15: "Btopas”; 16 —
20: "Tperpsa"; mHaue : ecim craryc B amamnaszonHe ot 21 mo 50, To
"mpembep-nura', uHaye coobuienne «HempaBuiibHO 3a1aH CTaTyC».

[Io mepBoit OykBe Qammwinu abUTypHeHTa TOJYYUTh HOMEpP
ayJIMTOpPUH, B KOTOPOH OH OYyJEeT ClaBaTh BCTYNMHUTEIbHBIN dK3aMEH I10
undopmatuke. [IpaBuno npeobpazosanus: 'A' — T : 420; 'I' — "K' :
421;'3'="JI' : 421a; 'M' —'0" : 422; 'TI' - 'C' : 422a; 'T' —'X" : 423; "' —
I : A603; D' — A" : B509; unaue: 0 u coobmenue «HemnpaBuibHO
3asiaHa (hammiis aOUTypUCHTA.

CooOmuUTh CTYJIEHYECKUM TPYIIaM BpeMs TOJYYCHHUS YICOHHKOB B
oubsmoreke yHuBepcurerta. [IpaBusio npeodpazoBaHus:

11 — 13 : UBT/0-11-0; 14 — 15: UBT/0-12-0; 16 — 17: UBT/0-13-0;
nHade coobmenne «HempaBuiabHO 3a1aHO BpEMSI».

[To uncity COTpYAHUKOB MOJYYUTh XapaKTEPUCTUKY OTJENa, B KOTOPOM
onu padotarot. [IpaBusno npeodbpazoanus: 1 — 3 : "HeOonpmoi"; 4 — 8
: "cpenauit"; 9 — 12: "Gonpmoin"; 13 — 15: "oueHs OonpmIoNi"; nHAYE :
€CJIM YUCJIO COTPYJIHUKOB OoJibllie HyJsA, TO coobmenue «IIpeBbimeno
MaKCUMaJIbHO BO3MOXXHO€ YHCIO COTPYIHHUKOBY», MHA4Y€ COOOIICHHE

((HeraBI/IJ'ILHO 34J1dHO 9Y1CJI0O COTPYAHUKOB).

[lo xareropuum BOAUTENSI ONPEACIUTh HauOOJEE CIOXKHBIA BHJL
TPAHCIOPTHOTO CPEJCTBA, KOTOPHIM OH MOXET yHpaBisTh. [IpaBuio
npeodpazoBanusi: 'M' : MOMeIbl U KBaIPOIMKJIILI; 'A' : MOTOIUKIIB; 'B'
aerkoBeie aBromoOunu; 'C' : rpy3oBuku; 'D' : aBTOOyChl; HHaue:
coobnienne «HenpaBuiabHO 3a7aHa KaTEropusi BOJUTENS.

3ammdpoBath OYKBY pyccKoro andaBuTa €€ MOPSIKOBHIM HOMEPOM.
[IpaBuno mpeobpazoBanmsi: 'A' : 1 ; 'B' : 2 ; ... 'd" : 33; unaue
coobenue «Heuncnonp3yemblil CHMBOID.

ZammdpoBary 1uppy OykBoil mnatuHCKoro andasurta. I[IpaBuio
npeobpazoBanus: 1: 'A'; 20 'B; 3: 'C; ...; 9: 'H'; 0:'Z'; unaue:
coobmienne «HenpaBuibHO 3a1aHa 1udpay.
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[Tponomkenne TabauIb! 2.2

Homep
BApHAHTA

Conep:xkanue 3a1aHus

10

[IpeoOpazoBath TemiiepaTypy Bo3ayxa (B rpaaycax mo llenscuio) B
XapaKTEePUCTUKY TOTObI XOJIOIHOTO BPEMEHH rojia 1o MpaBuiy: -34 —
-43 : "xecToko Mopo3Has'; -23 — -33: "cunbHO Mopo3Hasg'"; -13 — -22:
"3sHAaYUTEILHO MOpo3Hasa'"; -4 — -12: "ymepenHo moposHasa"; -1 — -3:
"cmabo MoposHas"; 0 — 2: "orremensp'"; HWHAYE : €CIM TeMIIeparypa
MEHbIIIE HYJsI, TO «KpaiHe MOpO3Has», MHaye cooluieHue «BoT u
BECHA IMPUIILIA ;-)».

11

[IpeoOpazoBath TemmepaTypy Bosayxa (B rpaaycax mno llenbcuio) B
XapaKTePUCTHUKY TOT0JIbl TEIUIOr0 BPEMEHHU roja Mo npaswiy: 3 — 7 .
"xononnasa"; 8 — 12: "nmpoxnagnaa"; 13 — 20: "remnas"; 21 — 28: "oueHb
temas'; 29 — 35: "xkapkaa"; 36 — 42: "oueHb xapkas'; HWHaAYE : €CIH
TeMmrepaTypa MEHbIIE TpPeX TpaaycoB, TO coobmieHue «BoT u 3uma
MIPUIIUIA ;-)», HHAUYE — «KpaiHe KapKas.

12

OxapakTepu30BaTh TUII MPENOAABAEMON TUCIUIUIMHBI B 3aBUCUMOCTH
oT yucina kpeautoB. [lpaBunmo mnpeoOpazoBanus: 1 — 2
"ozHakomutenbHas'"; 3 — 4: "oOmeoOpaszoBatenbHas"; 5 — 7:
"crienuanu3upoBanHaa'; 8 — 9: "yrimyOneHHO u3ywyaemas'; WHaue :
coobmienne «HenpaBuiabHO 3aaHO YUCIIO KPEIUTOBY.

13

[To HOMEpy nHsa (4uciay Mecsilia) ONpeNeNuTh JeKaay Mecsla, B
KOTOPYIO TOMangaeT 3ToT neHb. [IpaBuio mpeoOpazoanus: 1 — 10:
"mepBasa"; 11 — 20: "Bropas"; 21 — 31: "Tperbs"; uHaue : cooOlIeHNE
«HenpaBuIbHO 33J1aHO YHUCIION.

14

BriOpaTh aeiicTBHE, COOTBETCTBYIOIIEE 3HAYCHHUIO BhIpaxeHus (a % 5)
(mepemennas a — uenas). [IpaBuno Beibopa: 0 — 1:a++;2 -3 : a --; 4:
at=4. BpiBecTH HMCXOAHOE WM pe3yJbTHpYIOllee 3HaueHue a. [pyrue
NepEeMEHHBIE B MPOTPaMMe UCIOJIb30BATh HEJb34.
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Pucynok 2.6 — Cxema anroputMa u TECTUPOBAHUS
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Tekct nporpammel Ha Java:

import java.util.*;
public class lab6_1 1{
public static void main (String[ ] args){
double x, g, z, y;
Scanner scanner = new Scanner(System.in);
scanner.useLocale(Locale.US);
System.out.printin ("BBeaguTte BewecTtBeHHOE YnUCo");
if (scanner.hasNextDouble()) x = scanner.nextDouble();
else { System.out.printin ("HeBepHbIn BBOA"); return; }
iIf (x <=0) g =Math.cbrt(1+ x * x);
else g = Math.pow(Math.sin(x),2) * (1 + x)/
(2+Math.pow(Math.cos(x),2));
if (x <-0.2) z=2*Math.exp(-2 * x);
elseif (x >0.8) z=1 + Math.log(1 + x);
else z = (1 + Math.pow(x,3)) / (1 + x);
y=9g+z
System.out.printf("x = %.5f, g = %.5f, z = %.5f, y = %.5f\n",
X, g! Z, y)1

b}

Bropoii (ycoBepiieHCTBOBAaHHBIN) BapHaHT TOW K€ IMPOrPaMMbl HCIOIB3YET
TPOUYHYIO YCIIOBHYIO OIIEPALMIO I BBIYMCIICHUS 3HAYEHUS IIEPEMEHHOM (, a TAKXKe
MMITIOPTHPOBAHKE CTaTU4ecKuX (yHKIuU kiacca Math (3To mo3Bomsier oOpararhes K
COOTBETCTBYIOIIEH (PYHKUMHU MPOCTO MO €€ MMEHHU, HE YyKa3blBas Mepell HUM UMs

Ki1acca «Mathy):

import java.util.*;

import static java.lang.Math.*;

public class lab6 1 2 {

public static void main (String[ ] args){

double x, g, z, y;
Scanner scanner = new Scanner(System.in);
scanner.useLocale(Locale.US);
System.out.printin ("BBeauTte BewecTtBeHHOE Yncno");
If (scanner.hasNextDouble()) x = scanner.nextDouble();
else { System.out.printin ("HeBepHbIn BBOA"); return; }
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g=(X<=0)?cbrt(l+x*x):

pow(Math.sin(x), 2) * (1 + x) /

(2 + pow(Math.cos(x), 2));
if (x <-0.2)z=2*exp(-2*Xx),
elseif (x >0.8) z=1 +log(1 + x);
elsez=(1+pow(x,3))/ (1 + x);
y=9g+z
System.out.printf("x = %.5f, g = %.5f, z = %.5f, y = %.5f\n",
X,9,2,Y);
+}

Pe3ynbrarel  BBIMOMHEHHWS] TPOTPAMMBI IS Pa3iMYHBIX 3HAYEHUH X
mpecTaBiIeHbl Ha pucyHkax 2.7 —2.10
3HaueHUs! EePEMEHHBIX, MOJIYYEHHbIE B PE3YJIbTaTe BBIIOJHEHUS MPOrPaMMBI,

COBIIAJIM CO 3HAYCHUAMU, PACCUUTAHHBIMU IIPH ITOMOIINU KaJIbKYJIATOPA.

Buaumanue! Eciu B mporpamme Bbl IOJTYYMJIM 3HAYEHUE, HE COBIAJAOIIEE C
BallMMU pacyeTaMu (a Bbl TOYHO YBEPEHBI, YTO IMOCYUTAIA HAa KaJIbKYyJATOPE
MpPaBUJIbHO), B MPOLECCE OTIAJAKU MPOrpaMMbl PEKOMEHIYETCS BBIBOJUTH B OKHO
TEPMHMHAJA BCE IPOMEXKYTOUHBbIE pPE3yJbTaThl BBIUMCICHUNA i1 OOHApYXKEHUs

JIOTUYECKOM OIMOKHU B MIPOTPaMME.

4k Bluel OkHo Tepmunana - Lab 6.1_2 - O X

Hacrpoitkm

BeegnTe BewecTBEHHOE YUCNO
-5.3
X = -5,36086, g = 3,08/549, z = 80269,67486, y = 88272,756835

Pucynok 2.7 — Pe3ynbTarhl BHIIOIHEHUS POTPAMMBI 1714 TecTa 1
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<& Bluel Okno TepmMuHana - Lab 6_1_2 — O

Hacrpoitku

BeegnTe BewecTBeHHOE YUCNO
-8.1
X = -8,1866806, g = 1,08332, z = 1,116060, vy = 2,11332

Pucynok 2.8 — Pe3ynbpTaThl BBIIOTHEHHSI IPOTPAMMBI JIJIsl TECTA 2

<& Bluel: Okno Tepraunana - Lab 6_1_2 - O

Hactpoiiku

BeeguTe BelwecTBEeHHOE YUCNO
1
X = 1,06808, g = ©,061/88, z = 1,09315, y = 2,3711863

Pucynox 2.9 — Pe3ynbTatsl BHITIOJHEHUS IPOTPAMMBI JIJIsl TECTa 3

<& Bluel Okno TepmMuHana - Lab 6_1_2 — O

Hacrpoitku

BeeanTe BeuwecTBeHHOE 4YWMCNO
abc
HeBepHel BBOJ

Pucynok 2.10 — Pe3ynbTaThl BBINOIHEHUS! TPOTrPAMMBI ITPU
HETPAaBUWIbHO BBEJICHHBIX UCXOJHBIX JAHHBIX
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2.7.2. llpumep BBHINOJTHEHUSI BTOPOT0 HHAUBHIYAJBHOI0 3aaHUSA

Pa3zpaboTaTts mporpammy nepeBoja orieHkH 1mo 100-0amsHO#M MIKaie B OIEHKY
mo cucreMe ECTS (awnen. European Credit Transfer and Accumulation System —
EBpomneiickas cucreMa rmepeBoia U HaKOIUICHUS 0aJJIOB) TIO MPaBUITY:

90 — 100 GammoB: A; 82 — 89 Oamwios: B; 74 — 81 6ann: C; 68 — 73 6anna: D;

60 — 68 6ayuos: E; 0 — 59 Oamnos: F.
Br100op BapuaHTa B mporpamMme OCYIIECTBUTH C IIOMOIIBIO orepaTopa switch.

CxeMa anroputma rnepeBojia OlleHKU n300pakeHa Ha pucyHke 2.11.

TekcT mporpaMmsl.

import java.util.*;
public class Lab6_2 {
public static void main(String args[])X{
int ball; /yucno 6annoe
char ects; /oueHka no cucmeme ECTS
Scanner scanner = new Scanner(System.in);
System.out.printin ("BBegute uenoe uncno B guanasoxHe ot 0 go 100");
if (scanner.hasNextInt()) ball = scanner.nextint();
else { System.out.println ("HeBepHbI BBOA"); return; }
switch (ball) {
case 90: case 91: case 92: case 93: case 94: case 95:
case 96: case 97: case 98: case 99: case 100:
ects ='A’;
break;
case 82: case 83: case 84: case 85: case 86: case 87:
case 88: case 89:
ects ='B’;
break;
case 74: case 75: case 76: case 77: case 78: case 79:
case 80: case 81:
ects ='C’;
break;
case 68: case 69: case 70: case 71: case 72: case 73:
ects ='D’;
break;
case 60: case 61: case 62: case 63: case 64: case 65:
case 66: case 67:

ects ='E’;
break;
default: ects =(ball<0 || ball >100) ? '# : 'F';

}

System.out.printf("4ncno 6annos.: %d; oueHka no ECTS: %c\n", ball, ects);

1


https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

( Hayano )

3apaTte ball
ball
—— 90 - 100 — ects="A'
—— 82-89 —— ects='B’
—— 74 -81 —— ects='C’
—— 6873 —— ects='D’
—— 60 -68 —— ects='E'
——  uHaye

hall<0 || ball>100

ects="#'

ects='F'

¢

BbiBog
ball, ects

|
( Koney )
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Pucynox 2.11 — Cxema anroputMma nepeBojia 6auibHOM orieHKu B orieHKy ECTS

Pe3ynbpTaThl paboThl MPOrpaMMbl TP PA3JIMYHBIX 3HAUYEHUAX NIepeMeHHoM ball

IPUBEJICHBI HAa PUCYHKE 2.12
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7§ Blue: Terminal Window - 1P6.s... s=s|s=e/ 3 | |5 Blue): Terminal Window - /1P6.s... (s (=0 S

Options Options

Uycno Bammos: 92; omemea mo ECTS: A Wecnmo Bammog: 85; oueHKa mo ECTS: B

1 | 1 | 3 1 | m | F

4% Blue): Terminal Window - JIP6 s.. [ B | 4% Bluek Terminal Window - /IP6_s... el B
1 a P = 4
Options Options

| | [ |
-~ -~

Uncno Bammos: 77; onenma no ECTS: © N Uncno Bammos: 70; onenma mo ECTS: D N
| 1 | 1 | 3 I 1 | [} | 3

7§ Blue): Terminal Window - /1P6.s... (ssis=e/ee3e) | |4 Blue): Terminal Window - /1P6.s... (s (=0 S

P —_— —
Options Options

| | | |
- -~

Uncno Bammos: £5; onenwa no ECTS: E I Uncno Bammos: 59; omemma mo ECTS: F I

| 1| 1 | 3 I 1| n | b

¥ — K T — 4
7§ Blue: Terminal Window - /1P6.s... ss|s=e/eSem) | |4 Blue): Terminal Window - /1P6.s... (s (=0 S

Options Options

Ucmo Bammoe: -1; onesma mo ECTS: # Upemo Bammos: 101; omemma mo ECTS: #

1| 11 | 3 4| 1 | F

Pucynox 2.12 — Pe3ynpTaThl paboThl IPOrpaMMBbl
IIPU pa3IMYHBIX 3HAUYECHUAX nepemMeHHoi ball

2.8. KoHTpo/IbHBbIE BONPOCHI

1) M300pa3uTe CUHTAKCUYECKYIO IHUarpaMmy IOJHOTO M HEMOJHOTO YCIOBHOTO
ornepatopa. Kak 3TH KOHCTpYKUMH H300pa)kaloTCd Ha CXEMax alroOpuTMOB?
OO0BbsacHuTE X padoTy.

2) IlosicHuTEe TEpPMHUH <JIOTUYECKOE BBIPAXKEHHE». 3HAYEHUE KAKOIO THIIA OHO
BO3BpAlllaeT, KaKhe JIOTUYECKUE OIepalu B HEM MOTYT ObITh HCHOJIb30BaHBI?
[TpuBenuTe MpUMEPHI CIOKHBIX JIOTUYECKUX (YCIOBHBIX) BBhIpakeHUH. J[ns dero B
YCIIOBHBIX OTlepaTopax UCIOIb3YIOTCS JIOTHUECKHE BhIpaxeHus (yCIoBHs)?

3) Uto npeacraisieT co0oit coctaBHOM omneparop (0s0k onepaTopoB)? s yero o
HCTOJIb3yeTCs?

4) B xakoMm ciy4ae YCJIOBHBIM oOIepaTop MOXHO 3aMEHUTh ONEPaTOPOM
MIPUCBaMBAaHMSI, UCTIOIB3YIONIUM TPOUYHYIO YCIIOBHYIO OTIEpaInuio?

5) Ilepeuucnure OCHOBHBIE OJOKHM, MPHUMEHSEMbIE B CXEMax pPa3BETBISIOLINXCA
aJITOPUTMOB.

6) OnuuImTe CUHTAKCUC U aIrOpUTM pabOThl MHOTO3BEHHOU (opMbl omnepatopa if: if
else if.
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7) OnuImuTe CMHTAKCHUC U aJrOPUTM paboThl omeparopa SwWitch? B kakux ciydasx
ero menecooOpa3Ho mpuMeHsTh? s dYero B BETBAX case ormeparopa Switch
npuMensieTcs orneparop break? YUro Oyxer, eciu B KakOH-IMO0 BETBH €r0 OMYCTUTH?
8) Jns dero B omepatope switch mpumensiercs anemeHT default? MokHo nm ero
ONYCTUTH?

9) Kak BbI ocymiecTBiIsUIM TecTUpoBaHHE mporpammbl? Uto Takoe Tect? CKOJIBKO
TECTOB BBl UCTIOJIB30BAIH U TTOUEMY?

10) Cxonbko Oymer 2*2==4 ?;-)
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3. JABOPATOPHAS PABOTA Ne 7. UCCJIEJOBAHUE
HUK/INYECKHUX AJITOPUTMOB

3.1. Heab padoThl

[leapt0o [1maHHOM pabOTHl SBIAETCS MW3YYCHHE HA3HAYEHHUS M IPHEMOB
VICIIOJIb30BaHUs OIIEPaTOpPOB LUKIIOB Java, UCCIENOBAHNE NUKINYECKUX AJITOPUTMOB
U IIpOrpamM, NPHUMEHSIEMBIX ISl PEIICHUs THUIIOBBIX 3aJa4 BBIUMCICHUS 3HAYCHHS
(YHKIIMM 10 pEKyppeHTHOM (opmysie npu 3aJaHHOM 3HAYEHUM aprymMeHTa Hu
TaOyIMpOBaHUs (PYHKIIMM HA 3aJaHHOM MHTEpBAJIE.

3.2. [TocraHoBKa 3a1a4u

1) O3HaKOMUTBCS C TCOPETUUECKHUMHU CBEICHUSIMUA O PEKYPPEHTHBIX (hopMyliax
apu(pMETUYECKUX KOPHEW, MPUBEJACHHBIMUA B YHKTE 3.4 METOAMYECKUX yKa3aHWil, a
TaK)K€ C BOBMOXHOCTSIMU IOCTPOEHUS IIUKIMYECKUX IPOrpaMm B Java.

2) Pa3paboTraTh METOIBI JJIs1 BEIYUCIICHHS (PYHKIIUN apUPMETHISCKOTO KOPHS 110
PEKYppEeHTHON (hopMyJie COTJIaCHO BapHaHTy 3aJaHus W Uil TaOyJIHpPOBAHMS 3TOU
(yHKUIMY Ha 3aIaHHOM UHTEpBAJeE.

3.3. BHeayiuTopHasi NOAT0TOBKA

Jlnst moAarotoBku K j1abopaTopHOM  paboTe cleayeT M3yYuTh  KpaTKue
TCOPETUYCCKHUE CBEICHUS, NPHUBEICHHBIC B MYHKTE 3.4 METOMWYECKUX YKa3aHWH.
Pexomenayercs Taxke o3Hakomuthes ¢ [1] (¢.115-125) [4, 5].

3.4. KpaTkue TeopeTH4ecKne cBeIeHHs
3.4.1. Oneparopsbl HUKJIOB

[TomaBnsitoriiee  OONBITMHCTBO TPOTPAMM  colepkKar MUKl [luka — 310
[IOCJIENOBATENBHOCTD ONIEPATOPOB, KOTOPAs! BBIMOJIHAETCS HECKOJIBKO pa3 MOAPSI.

S3pIk Java mogaepKuBaeT TpU onepaTropa UUKJIA.

1) Oneparop nukia ¢ npeaycioueM (While) umeer cieayroniui CHHTaKCHC:

while (ycsioBue) oneparop;

Ecnu oneparop cocraBHOM:

while (ycnosme) {

//Teno nMKIa — MOCJIEI0BATEILHOCTH ONIEPATOPOB
}

BeimonHenue omnepaTopoB B Telie LMKIA IOBTOpSieTCA, IOKa <ycIOBHE>
(Jtormueckoe BbIpaKEHUE) UCTUHHO.

Teno mukia MOXXET HE BBINOJHUTHCA HU pasy, €ciid <ycJIOBHE> H3HAYaIbHO
JIOKHO.

2) Oneparop nukia c nocrycioueM (do while) umeer cnenyroniuii cCHHTaKCuUC:

do omepatop; while (yciioBue);
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Ecnu oneparop coctaBHOM:
do{
//Tes10 MUKJIA — MOCJIEI0BATEILHOCTH ONEPATOPOB
} while (ycsioBue);
BeinonHeHne omneparopoB B TENE€ IUKIA TOBTOPSETCSA, IMOKa <yCIOBHUE>
(Jiormueckoe BbIpaKEHUE) UCTUHHO.
Teno muKiIa BBITOMHIETCS XOTS OBl ONMH pa3, T.K. 3HaAYCHUE <YyCIIOBUS>

(JIoruuecKoro BhIPAXKEHUs1) IPOBEPSETCS B KOHIIE IUKIIA.

3) OnepaTtop HMKIA ¢ YIpaBIAwOUIeHd MepeMeHHON (apaMeTpoM IUKIa) UMEET
CIEAYIOIIUN CUHTAKCHUC:

for (MEMIMAIN3aNHA; YCI0BHE; HTEPALHS) OIIEPaTOP;

Ecnu onepatop, BBITONHAEMBIN B TEJIE IUKJIA, COCTABHOM:

for (MEMOMaIM3anuA; yCI0oBHe; HTEepanus ){

//Teno MUKIIA — MOC/IEI0OBATEILHOCTH OIIEPATOPOB

}

B navane pa0GoThl IUKIA BBIMOJIHSAETCS BBIpAXKEHUE <WHULMATU3anus>. B
o0IeM ciIy4ae 3TO BBIPOKEHHE YCTAHABIWBACT 3HAUCHUE NepeMeHHOU YNpasieHUs
Yuxkiom, KOTOpas JCHCTBYeT KakK CUeTYUMK. BblpakeHre HHUIMATU3ALNT
BBITIOJTHAETCS TOJIBKO OJUH Pas.

3aTeM OIICHMBACTCS YCIIOBHOE BBIPAKEHHE <YyCIIOBUE™>, KOTOPOE OOBIUHO
CpaBHMBAET TIEPEMEHHYIO VYIPABJICHHUS I[HUKIOM C KaKUM-JTUOO T'paHUYHBIM
3HaueHueM. Eciyi 3HayeHue YCIOBHOTIO BBIPAKEHUS — 1rue, TO BBIMOJHSAIOTCS
orepaTopsl Tena Iukia, eciau false, mukin 3akaHuuBaeTcs.

Janee BbIMOJNIHSAETCA 4YacTh IWKIAa <utepainus>. OOBIYHO 3TO BBIPAXKECHUE,
KOTOPOE OCYLIECTBIISIET UTHKPEMEHTHBIE WM IEKPEMEHTHBIE OIEpalK C IEPEMEHHON
YIPaBICHUS [TUKIIOM.

Kaxnpiii mpoxoa LMKIA C HOBBIM 3HAYEHHUEM YHOPABIAIOIICH MNEPEMEHHOU
Ha3bIBACTCS UTEPALIUEH.

B kaxaom mnpoxoae MMKIA CHauyaja OIICHUBAETCS YCIOBHOE BBIPAKECHHE
<yCJIOBHUE>, TIOTOM BBITIOJHSICTCSI TEJIO LMKJIA U 3aT€M — BBIPAKCHUE <UTEpaLIUS>.
DTOT MPOIECC BHIMOIHIETCA O T€X IMOP, MOKA 3HAYECHHUE BBIPAKECHUSI <yCIIOBUE™> HE
craner false [3].

B oTnuume oT apyrux S3bIKOB MpPOrpaMMUpOBaHus B Java mnepeMeHHas,

yipasJsromas quKIOM MOKET UMCTh BGIHGCTBCHHLIﬁ THII.
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[{uknmyeckne Npolecchl, peaTu3yeMble BbIIIICHa3BAHHBIMU ONIEPATOPAMH LIMKJIA,
n300pakeHbl Ha pUCyHKeE 3.1.

MHUUManNu3aums

- -
- -

for

HeT tenouukna | 40| .

ycnoBue ycrnoBsue

HeT

ycnosue
Terno uukna

Teno uukKna _
while |

I

uTepaums
/

Pucynoxk 3.1 - Iukisl Java

3.4.2. PexyppeHnTHbie popMy.abl BbIYMCIeHUS 3HAYEHU T PyHKIMH

B pa3nuuHbIX anropuTMax YHCICHHOTO PEHICHUsS 3a/1ad 4YacTO HCHOJIB3YIOTCS
UTEpPAlMOHHBIE  MeTOoAbl. MeToa wuTepanmii (MeTOX MOCTeI0BATEIbHBIX
NPUOIMKEeHUI) — METOJT PEIICHUS] MAaTEMAaTHYCCKHUX 33134 C TIOMOIIBIO TIOCTPOCHUS
MOCJIEI0BATEIbHOCTH, CXOISAIIENHCS K HICKOMOMY DPELIEHUI0, HaYMHasi ¢ HEKOTOPOIo
HavYaJIbHOTO TpuOIMmkeHus. [Ipu 3ToM wieHbl MOCIEAOBATEILHOCTH BBIYUCIISIOTCS
MOBTOPHBIM MPUMEHEHUEM KaKOW-THO0 omnepanuu (UTeparusmu).

WupiMHU cTiOBaMH, UTEPALIMOHHBIE METOJBI — 3TO METOJIbI, B KOTOPBIX TOYHOE
pelIeHrne MOXET OBITh MOMYYeHO JIMIIb B pe3yibTare OECKOHEYHOTO TMOBTOPEHHUS
€AMHO00pa3HBIX (KaK MPaBUIIO, MPOCTHIX) TEUCTBUIA.

B wuTepanMoOHHBIX aIrOpUTMax YacTO NPHUMEHSIOTCS TaK Ha3bIBaeMbIe
peKyppeHTHbIE (QopMmysbl. PexkyppeHTHbIE (GOPMYIBI CHyX)aT [JIsl TOJTy4CHHUs
nmocieaoBaTeIbHOCTH  3HaueHud. [lpum 3TOM Kaxkmoe cremyromiee 3HAYCHHE
BBIUMCIISIETCS] 10 TMPEANISCTBYIONIMM 3HAUEHUSM C TOMOINBI0O OJHOHW M TOH Ke
bopmMyIbL.

Pexypenmnasn ¢gopmyra — ¢opmyna suaa a,=f(na,,,a,,,...a,,), N>p+1,
BhIpaXKaromass KaXAbIH YJICH TMOCIEIOBATEIBHOCTH an ( ) 4Yepe3 p MpeAblayIInX
YJICHOB.

B kauecTBe KOHKPETHOTO MpHMepa MPUMEHEHHUS TaKOTO TOJXOAa MPHUBEIEM
npasuno Hotomona evluucienus apugmemuyeckux KopHell.

[TycTh X — 3ajaHHOE TOJIOKUTEIBLHOE YUCIIO, @ N> 2 — 3aJaHHBIA HATypaTbHbIN
nokasareib KopHs. CTaBUTCS 337a4a BEIUMCIIUTD BEIIECTBEHHOE 3HaUCHHE

y="x (3.1)

MyTeM MOCIIEA0BATEIbHBIX MPUOIMKEHUHI ¢ TOMOLIBIO apU(PMETHUECKUX ONEPALIHA.
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CornacHo npasuny HeloToHa nmpornecc npubmmkennii k ¥x onpenensercs
dbopmyoi

Y =X
Y =Y = nkyl?—l (3.2)
WJIA B APYTOM BUJE
1 X
Yiu :E[(” ~Dyi _WJ (3.3)
rmek=0,1,2,..., a yo>03agaercs.
Emne u3 rioy0okoii IpeBHOCTH U3BECTEH YaCTHBIN cityyait mpaBmia HeroToHa —
npoyecc I epona
1 X
Y = E(yk _y_kj , (3.4)

IPUMEHSEMBIii JUIS M3BIICUCHHUs KBaAPATHBIX KOPHEH y =+/X .

3.5. lopsiioK BBINOJTHEHHS PA0OTHI

1) Pa3paboraiiTe mporpaMmy COTJIaCHO BapHUaHTy 3aaanus (Tadmuis 3.1, 3.2).

2) [IpoBenuTe OTNAAKY MPOTPAMMBI U MCIIBITAHUE HA JOCTATOYHOM KOJMYECTBE
TECTOBBIX IPUMEPOB.

HanomHuM, 4YTo moa TecTOM (TECTOBBIM HPUMEPOM) IOHUMAETCS Habop
BXOJHBIX JIaHHBIX M COOTBETCTBYIOIIMIA €My Ha0Op BBIXOJHBIX JTaHHBIX MPOrPaMMBI.
[IporpamMmuct pomkeH pa3paboTarh Uisl CBOEW MporpaMMbl HaOOp TECTOB,
IPOBEPSIONINI BCe BOZMOXKHBIE ClTydau (BETBH) peali3alliy MPOrpaMMBl.

3.6. BapuanTtsl 3a1aHuii

BapuanT 3ananust V He00X0UMO BBIYUCIUTE IO hopmyJie
int V=(N%14'=0) ? N%14 : 14;

rae N — HOMep CTyJICHTa B CITUCKE TPYIIITHI.

JlaHHbIe BapUaHTa 3aJaHUsI HYKHO B34Th U3 Tabauu 3.1 u 3.2.

B xauecTBe MHAMBHUIYATILHOTO 3aJaHUs HA JIa0OpaTOPHYIO pabOTy MpeasiaraeTcs
pa3paboTarh Kjacc, BKIIOYAIOUUH HECKOIbKO METOJIOB.

1) Ilepswviii memoO NOJKEH OCYIIECTBIATH BBIUMCICHWE 3HAYCHHS (YHKIIMH
(apudmeTraeckoro KOpHsi) cpeacTBaMu kiacca Math.

2) Bmopoti memoo IOKEH OCYIIECTBIATh BBIYHCICHHE apUPMETHYECKOTO
KOPHS TIO pEKYPPEHTHOMN (HOpMyJIe s 3aIaHHOTO 3HAYCHHUS X.

Meton peanu3yeT MUKIUYECKUN aITOPUTM, B TeJle KOTOPOTO MEePECUYUTHIBACTCS

o pekyppeHTHOW ¢opMmynie 3Hauenue Y, mpu k=1,2,3,....n. CoracHo Teopuu
PEKYPPEHTHBIX BBIYUCICHUH ¢ pocToM K 3HaueHue Y, NpHOIMKAeTCd K TOYHOMY

3HaueHuto Y. B mporpamme nepecueT Yy IOJDKEH HA4YaThCs ¢ Yo = X U IMOBTOPUTHCA
N pa3. 3HaueHus X U N TOJHKHBI MEpelaBaThCsA B METOJ B KauecTBe napamerpoB. Ha
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KaXXIO0M IIare nuKiia JOJKCH OCYIICCTBIIATECA BBIBOA Yo 1 OIIMOKN BBIYHCIICHHS 1O

PEKYPPEHTHOR POPMYIIC & =|Y,,,.,0c ~ Vil -
3amycThTe METOJl Ha BBITIOJIHGHWE TPH JBYX 3HAUCHUSAX X W3 JHAma3oHa
[Xwin» Xmaxl, 3@aHHOTO B TaOymre 3.1. Ilpumep koHTekcTHOTO MeHro Bluel s

Ta6muma 3.1 — BapuaHTsl 3a1anuit

Ne Bapu-
aHTa DyHKIIS PexyppenTtHas Gopmyiia WcxoHple JaHHbIe
N | Xmin | Xmax | Ax
T, L 5050 iy 04 | 140
YT
2 y =41/’ Y =025y, + (e +x7f4ppy) |12 102 |26 |08
3 y=3x Vi =1/3-Cyiy +x/y§_1) 12107 |1.6 10.3
4 y=3x? Yie = Vi +1/3'(x2/y§—1 ~yi) [11]09 124 105
: y=+x Vi =Vea (2= v [2%) 12108 124 104
R [ B AR 005 [21 [04
) 3V +x
7 -3 1 L5x 10 (0,1 2,5 [0,6
y \/; yk :Eykfl -|- 2
2y + 3/ Yiq
8 y=3x Vi =Via +1/3-(x/y§_1 — Vi) 11107 /2.2 10.5
9 y :L yk — yk—]_ =+ 1/3 . (yk—] —+ x)];_l) 10 0,8 2,0 0,2
x
10 _ 1 Ve =13y, (4—xv7) 12109 13.0 |07
kv
X
11 y=Yx Vi =YV = 0.23(y, _x/y;—ﬂ 10 11,1123 103
12 yzi Ve = Ve +025(y,, — i) 12 109 (3.0 0,7
Ax
13 T 2 —x 10 |05 |12 |0.1
Ye =V~ _ 4
SV
14 y=x i =02 (4 Ve + 3/ Vi) 12 {06 [2,0 |02

3alycKka METOJ0B, pEaIM30BAaHHBIX B Kjacce, MpUBEAEH Ha pucyHke 3.2. [lns
KQKJIOT0 3HAYCHUS X MPOAHATU3UPYHUTE MOJYYEHHbIC 3HAUCHUSI MOCIEI0BATEIbHbBIX

MPUOJIMIKEHUN Y , BBIYUCICHHBIX IO PEKYPPEHTHOM (hopMyIie, K TOYHOMY 3HAUCHUIO
y. CKOJIbKO UTepaluii MoTpeOOBaIOCh AJIsl MOJYyUYCHUS] 3HAYeHUsS Y\, paBHOTO Yy ¢

TOYHOCTHIO 710 6 3HaKa? OT 4ero 3aBUCHUT 3HAYCHHE HEOOXOAMMOTO YHCIIa UTEPAITHiA?
3)Tpemuti  memoO JAOMKEH OCYWIECTBIATH TaOynupoBaHue  (YHKIUU
apu(MeTHUYECKOro KOpHs Ha 3aJJaHHOM HHTEpBAJIE.
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Howmep Beruucnenue TaOynupoBanue | Homep Boruucnenue | TaOynupoBanue

BapuaHTa | KOpHA o | hbyHKIMH BapuaHTa | KOopHA 1o | hbyHKIMHA
PEKYPPEHTHOU PEKYPPEHTHOU
hopmye hopmyne

1 while for 8 do while for

2 do while for 9 for while

3 for while 10 while for

4 while for 11 do while for

5 do while for 12 for while

6 for while 13 do while for

7 while for 14 for while

HOII Ta6YJII/IpOBaHI/IeM (bYHKIIHH IIOHUMAKT BBIYHUCIICHHUC 3HAUCHUS Q)YHKHI/II/I
IIPpU BCEX 3HAYCHUAX apryMeHTa X, U3MCHSIOIIUXCS C IIaroM AXB Ipeaeiax OT X,
HO X ax-

JInst BbIYMCIIEHHS 3HAY€HHUS] (DYHKIIMM TPETHl MeTOHA OyJeT BbI3bIBATh MEPBbIN
METOJ, U BTOPOU MeTOJ. BBIBOI IMPOMEKYTOYHBIX 3HAYEHUH Y, BO BTOPOM METOIE
METOX  JOJDKEH

npeJyIaraeTcs

HCKIKOYUTH

(3axommenmuposamy).
OCYILIECTBJIATh BBIBOJI TOYHOTO 3HayeHUs QYHKIUU Y

Tpetun

mo4Hoe

3Ha4Y€HUE (PYHKIIMH, BBIYUCIEHHOE cpeAcTBaMu Moayis Math) u npuOnmxeHHOro

<% Bluel: np 8.1

Mew Class...
-3

Project Edit Tools Wiew Help

il o0 e S|

Lah8 |

| L=
Compile

new Laba{)

double fun{double x)

double funlter{double x, doukle n)

void go(double startd, double endX, double deltakx]

void main(String[] args)

Open Editor
Compile
Inspect

Remove

,||

Pucynok 3.2 — KoHTekCTHOE MEHIO 3ammycka MeTo10B Iipoekta B BlueJ

3HauYeHUS Y, (BBIUMCIEHHOTO MO PEKYPPEeHTHOM ¢opmyre), a Takke OIIUOKH

€ =Y poumoe — Ya| VIS KAXKIOTO 3HAYEHUS X.

33HYCTI/ITG MCTOA Ha BBIIIOJHCHHUC IIPH 3HAYCHUAX A1, X

tabnuie 3.1 u npu ApyromMm Habope 3HAYEHUH.
4) YerBepthiii MeTon — main() — JOJKEH OCYIIECTBIATH TalyJIMpOBaHUE
(YHKUIMU MOCIEN0BATEIbHO HAa HECKOJBKUX MHTEpBajaxX C pa3IMYHbIM 3HAYECHUEM

AX.

Bo Bcex BapuaHTax HavYaJbHOE NPUOJIMKEHHE Y, = X,

min ! Xmaxl

(CIII/ITaCM TOYHBIM

AX, 3aJaHHBIX B
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3.7. IllpuMep nporpaMmsl

HeoOxomumo cocTaBuTh TporpaMMy i  NPUOJMKEHHOTO  BBIYMCIICHUS
3HaueHHs! PYHKIUH Y =+/X C TIOMOLILIO PEKyppPEHTHOH (HOpMyIBI Y, ., =%[yk —1) :
k
JUTSE 33 JAHHOTO X. AJITOPUTM METO/1a BBIYUCIICHUS KOPHSI IO PEKYPPEHTHOM dopmyrie
MOXXHO TPEJICTaBUTh C MOMOIIBIO CXEMbI, MOKa3aHHOW Ha pucyHke 3.3. Cxema
anroputMa TaOyaupoBaHus (PYHKIIMU Ha 33JJaHHOM MHTEpBaje MOoKa3aHa Ha PUCYHKE
3.4.

TekcT mporpaMMbl OyJ1IeT UMETh CICAYIOIIUI BU/I.

public class Lab7{
public static double fun (double x){
double y = Math.sqrt(x);

returny;
}
public static double funiter (double x, int n){
doubley = x;
for (inti=1;i<=n; i++){
y=(+x/y)/2
System.out.printf ("x=%210.6f, y=%10.6f, i=%4d\n", X, v, i);
}
returny;
}

public static void go (double startX, double endX, double deltaX){
double x = startX,yt,yn,e;

intn =10;
while (x <= endX){
yt = fun(x);

yn = funlter(x,n);
e = Math.abs(yt-yn);
System.out.printf ("x=%210.6f, yt=%10.6f, yn=%10.6f, e=%10.6f\n",
x,yt,yn,e);
X =X + deltaX;
}
}

public static void main (String[ ] args){
System.out.printin ("Hayano tabynuposanusa");
go0(10,20,2);
System.out.println ("TabynupoBaHue oKoH4YeHO");
System.out.printin ("Hayano tabynupoBaHusa");
go(2.5,3.5,0.1);
System.out.printin ("TabynupoBaHue okoH4eHO");
} //Imain
} /l class



funlter

( Hauano )

[
y=X
I

for
4>< i=1,n,1 >—

[
y=(y+x/y)/2
[

/ Buisog X, Y, i /
[

[

( Kowew )

Pucynok 3.2 — ANTopuT™M BBIYUCIICHUS KOPHS 110 peKyppeHTHOM (popmyiie

( Hauamo )

[
n=10
|

X = startX

while

yt = \/;
|
yn=funlter (x,n)

l
e=|yt-yn|

/ X, yt,yn,e /

x:=x+deltaX

I
—

C Konelr )

Pucynok 3.3 — Anroput™ TabynupoBaHusi GyHKIUN

Pesynbrartel BeizoBa Metona funlter (10,10) npuBenensr Ha pucyske 3.5.
Pesynbratel BeizoBa Metona funlter (500000,15) nmpuBenens Ha pucyHke 3.6.
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double funlter{double x, int n) double funlter(double x, int n)

Lab7 funlter{ | 1p
Lab7.funlter() sosspaweno: Mposeputs (Inspect)

E -]

double 3.162277660168379
MoayuuTs

oK Cancel

Hacrpoiiku

= 18,068080, y= 5,560600,
18, 880068, 3,659891,
18, 680088, 3, 196885,
18, 686868, 3, 162456,
18, 680688, 3,162278,
18, 606068, 3, 162278,
18, 680688, 3,162278,
18, 680068, 3, 162278,
18, 880068, 3,162278,
18, 680088, 3, 162278,

3HauyeHue
nosny4eHo
Ha nAToMn
UTepaumm

oD 0 =] hfin B L) R =

L,

Pucynok 3.5 — Pe3ynbTatsl Bei3oBa Mmeroaa funlter (10,10)

double funiter({double x, int n) double funlter(double x, int n)
Lab7 funlter( 500000 -
Lab7.funlter() sosepaweno: Mposeputs (Inspect)
s -
double 707.1067811853478
MomyuuTs
oK Cancel
HBI::EJ: OkHo TepmMiuHana - lal L 3akpaiTe

Hacrpoiiku

X=500086868, 88660668, y=25B80860, 5868888, i=
X=50008668, BBB6E0B, y=1250861,249998, i=
x=5080066, 888808, y=62502, 6624979, i=
X=588686868, 8886088, y=31255,6312322, i-
x=50806868, 88868688, y=15635,6654881, 1=
¥=500086868, 88668068, y=7833, 6 816497, i=
X=5806668, 6BB6E0B, y=3948, 821174,

x=500000, B6ABAR, y=2837,726620,

x=586008, BEABER, y=1141,546412, i
x=50BBA6, BOABRA, y=780,774376, i= 18
x=586008, B8ABEA, y=711,433208, i= 11
x=588088, BBABEA, y=7B7,119937, i= 12
x=5A0008, BRAREA, y=7B7,186781, i= 13
x=5B6008, BBABEE, y=7B87,186781, i= 14
x=5A0008, BARER, y=7B7,186781, i= 15
3HauyeHue (C 3ajaHHOM TOYHOCTbLIO) MOJTy4YEHO Ha
TpMHaAUaTon uTepauum

Pucynok 3.6 — Pesynbratsl Bei3oBa MeTona funlter (500000,15)
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Pesynprartel paboThl mporpamMmbl TpUBENEHBI Ha puCyHKe 3.7 (6e3 BBIBOAA
MpUOJIMIKEHUH, TOMYYeHHBIX B MeTone funlter, — COOTBETCTBYIOIMI OMEPATOP
BBIBOJIa «3aKOMMEHTHPOBAHY ).

<K Bluel: OkHo Tepmunana - lab7_npumep us _LE =k g

Hactpoikm

Hauano tafynupoeaHuA

¥= 18,8e66e8, yt= 3,6162278, yn= 3,162278, e= ©,6 000000
x= 12,8866668, yt= 3,6464182, yn= 3,4641682, e= ©,6 6086660
x= 14,886666, yt= 3, 67471657, yn= 3,741658, e= 6,6 0006660
¥= 16,0000008, yt= 4, 6000606068, yn= 4,880881, e= 0,000081 I
x= 18,888888, yt= 4,62426471, yn= 4,6242642, e= B,6 008080862

x= 28,88686668, yt= 4, 472136, yn= 4,4721468, e= B,6 0000064 |
TafynUpoEaHWME OKOHUYEHD

Hayano TafynupoeaHuA

x= 2,588888, yt= 1,581139, yn= 1,581139, e= 8,6 008066680

¥= 2,6868666, yt= 1,672452, yn= 1,612452, e= 6,6 0006660

¥= 2,7886e8, yt= 1,643168, yn= 1,643168, e= ©,6 000000

x= 2,888888, yt= 1,673328, yn= 1,673328, e= B,6 008808080

x= 2,98886868, yt= 1,782939, yn= 1,7082939, e- 6,6 00008080

¥= 3,886666, yt= 1,732851, yn= 1,7326851, e= 6,6 6006660

¥= 3,71eeeee, yt= 1,760682, yn= 1,768682, e= 6,6 000000

x= 3,2888688, yt= 1,788854, yn= 1,788854, e- B,6 0000860 I
¥= 3,386666, yt= 1,816598, yn= 1,816598, e= ©,6 6006660

¥= 3,486888, yt= 1,6843989, yn= 1,8439089, e= ©,6 000000 I
TabynMpoBaHWME OKOHYEHOD VI

Pucynox 3.7 — Pe3ynbTatsl paboThI MPOTPaMMBbI

I'padux GpyHKIMH, TOCTPOEHHBIN MO pe3yjbTaTaM TaOyIMpOBaHUS (PYHKIIMU HA
untepaie [10, 100] ¢ marom 10 npuBeaeH Ha pucyHke 3.8. I'paduk mocTpoeH npu
oMo TabimuHoro nporueccopa Excel.

12,00

10,00 -
8,00 /

6,00

4,00 /

0 20 40 60 80 100 120

PucyHok 3.8 — I'paduk GpyHKIMU y =+/X , HOCTPOEHHHIIt
1o pe3ysibTaTaM Ta0ynupoBaHusi Ha uatepsaie [10,100]
¢ marom 10
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3.8. KoHTpoJbHBIE BONPOCHI

1) Onumure CHHTaKCUC U aJTOPUTM PabOTHI OllepaTopa LUKJIIA C MPEAYCIOBUEM.
Kakoe MuUHUMaNbHOE KOJMYECTBO Pa3 BBIMOIHACTCS UK C MIPEeIyCcIoBUEeM?

2) OnumuTe CHHTAKCUC U alTOPUTM pabOTHI OllepaTopa UKIIA C IIOCTYCIOBHEM.

Kakoe MuUHUMAaIbHOE KOJMYECTBO Pa3 BBITOIHACTCS UK C TOCTYCIOBUEM?

3) OnumuTe CHHTAKCUC U aITOPUTM pabOoThI ONepaTopa IUKIa C apaMeTpoM
(ympaBausrolel mepeMeHHOM ).

4) Yrpapisrolye MepeMeHHbIe KaKUX TUIIOB MOXKHO MCIIOJIL30BaTh B IUKIIE for
a3bIka Java?

5) OT KaKuX UCXOJHBIX IAHHBIX 3aBUCUT BPEMS BBITIOJTHEHHS COCTABIICHHBIX B
nabopaTopHo#t padote nporpamMm? OOBICHUTE ITOYEMY.

6) Ot d4ero 3aBUCUT TOYHOCTb BBIYMCIEHUS 3HAYEHHUsS] (QYHKIMHU IIO
UTEPALMOHHON popmyJie?

7) Kakoe ycrmoBue BBl HCIIOJNB30BAM JIJIsl BBIXOAA W3 IUKJIA TaOyIHpOBAHUS
¢yskuu? [loueMy MBI HUKOT/Ia HE TMOMAJaeM B MPaBYIO TPAHUIly MHTEpBajia MpHU
YBEJIMYCHUH 3HAUYCHUS apryMeHTa?

8) MO>HO 71 HCTIOJIB30BaTh B KAUECTBE YCIIOBHSI BHIXO/Ia U3 IIUKJIA PE3yIbTaT
CpPaBHEHHUS Ha PABEHCTBO 3HAYCHHI BEIIECTBEHHBIX MIEPEMEHHBIX, MOJYICHHBIX B
pe3yNbTaTe BHIIOJHEHUS OTEepaIiii HaJ STUMU IEPEMEHHBIMU?
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