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3araJjibHi OJIOKEeHHS
MetoauyHl BKa3iBKH JI0 BUKOHAHHS JIAOOPATOPHHUX POOIT 3 JUCHUILIIHH

«lHTEpHET-TEXHOIIOTII Ta MOBa MPOTpaMyBaHHs Javay MpU3HAUYEH] U1 HAJaHHS
CTyZACHTaM HEOOXIJHHWX TEOPETUYHUX 3HAHb Ta MPAKTUYHMX HABHUOK Yy cdepi
pO3poOKU BEO-101aTKIB Ta MIPOTPAMHOT0 3a0e3MeUeHHS Ha MOB1 ITPpOrpaMyBaHHS
Java. OcHOBHa yBara B METOJAMYHUX BKa3iBKaxX MPHUILISETHCS OBOJIOAIHHIO
OCHOBaMHU MOBH Java, a Tak0X Cy4yaCHUM IHTEPHET-TEXHOJOTISIM, K1 HIHPOKO
BUKOPHUCTOBYIOTbCSI B MpOQECiiiHIA MiSIBHOCTI PO3POOHUKIB MPOrpaMHOIO
3a0€31eUeHHS.

[lepen movyaTkoM BHKOHAHHS JIAOOPATOPHUX POOIT KOXKEH CTYIEHT
MOBMHEH BUBYUTH TEOPETUYHUN MaTepiajl BIAMOBIAHIA KOHKPETHIM TeMi Ta
O3HAHOMUTHUCS 3 0a30BUMH MNPUHUUIIAMA POOOTH B OOpPaHOMY CEpEIOBHILI
po3po0KH. BaXIMBUM acmekToM € 3acCBOEHHS METOJIB TPOEKTYBaHHS Ta
pO3po0OKH BeO-IOAATKIB, a TakoX 3HAHHS (PEHMBOPKIB Ta O10J10TEK, IO
BUKOPUCTOBYIOTBCS pa3oM 3 MOBOIO Java it CTBOpPEHHS €(EKTUBHHX 1
(yHKLIOHATBHUX PIIIEHb.

MeTtoauuHi  BKa3iBKM  MICTATh I1HCTPYKII O BHKOHAHHS  PsIY
7a00paTopHUX POOIT, KOXKHA 3 SKUX 30CEpE/PKeHa Ha TEBHHUX AacleKTax
BUKOpUCTAaHHA MOBU Java Ta iHTepHET-TeXxHOJorid. CTyleHTH MaloTh
HABUYUTUCSA HE TUIBKM OCHOBAM MIPOTPaMyBaHHS, ajlé ¥ KOMIIJICKCHOMY
BUKOPUCTAHHIO MOBHU IS PO3B’si3aHHS cHelU(IYHUX 3aBAaHb, MOB’S3aHUX 3
PO3pOOKOI0 BEO-101aTKIB.

KoxeHn po3ain METONUYHUX BKa3iBOK BKIIOYAE METYy JIabOpaTOpHOi
po0OOTHU, BUMOTH 10 TEOPETUYHOI Ta MPAKTUYHOI MIATOTOBKH CTYJICHTIB, a TAKOX
JeTajlbHI PEKOMEHJaIli MO0 IIATOTOBKM Ta BHKOHaHHS pobotu. Cepen
BAKJIMBUX €JIEMEHTIB KOXHOI J1a00paTopHOi poOOTH — OMHUC TEOPETUYHUX
BIJIOMOCTEH, HEOOXiMHMX g 11 BUKOHAHHS, I1HIMBIAyaJIbHI 3aBJaHHS,
KOHTPOJIbHI 3alTUTAHHS Ta BUMOTH 710 0()OPMJIEHHS 3BITY IIPO BUKOHAHY POOOTY.

Jlist BUKOHaHHS TAOOPAaTOPHUX POOIT PEKOMEHIYETHCS BUKOPUCTOBYBATH
CepeOBUIIE PO3POOKHU, IO MIATPUMYE MOBY MpPOrpamMyBaHHs Java, HallpUKIiIa,
IntelliJ IDEA a6o Eclipse. CTyaeHTH MOBHHHI OBOJIOAITH HaBUYKaMU pOOOTH 3
1HTerpoBaHuM cepenoBuieM po3podku (IDE), 30kpeMa CTBOpEHHSIM HOBHUX
MIPOEKTIB, peJaryBaHHsIM KOy, BAKOPUCTAHHSIM CUCTEMHU YTPABIIIHHS BEPCISIMH
Ta IHIIMMH THCTPYMEHTaMH, IO COPUSIOTH €PEKTUBHIN PO3pOOIll MpOrpaMHUX
MIPOJTYKTIB.



VY mnporeci poObOTH HaJl J1aOOPATOPHUMH 3aBAAHHSAMHU CTYACHTH MalOTh
MIPOJIEMOHCTPYBATH 3/aTHICTh aHANI3yBaTH 3ajadvi, BUOMpATH ONTHMAJIbHI
HUISXMA 1XHBOTO PIIMIEHHS, PO3pOOJIATA AIrOPUTMH Ta IMIJIEMEHTYBATH iX 3a
JIOIIOMOTOK0 MOBH ITPOTpamMyBaHHs Java. BaXMBUM € TaK0K pPO3BUTOK HABUYOK
CaMOCTIHHOI POOOTH 3 JIOKYMEHTAIlI€l0, TOIIYKOM 1 BHOOPOM HEOOXITHHUX
IHCTPYMEHTIB Ta 010J110TeK.

3BIT 3 1a00paTOPHOI POOOTH MOBUHEH MICTUTH MOBHHUI OMUC BUKOHAHUX
3aB/IaHb, BKIIFOYAI0YHM YMOBY 3ajadi, apXiTEKTypy MpOrpaMu, MOYATKOBUMA KO 3
KOMEHTapsIMM, NpPUKIAAXM BUKOHAHHA TMpOTpaMU Ta aHaji3 OTPUMaHUX
pesynbrariB. OdopMIICHHS 3BITY Ma€ BIAMOBIAATH BCTAHOBJICHHM BHMOTaM
aKaJIeMIYHOTO TTUChMA.

MetoauuHi BKa3iBKM 3a0€3M€Uyl0OTh KOMIUIEKCHUM MIAX1J A0 BHUBUYCHHS
MOBM TpPOrpaMyBaHHS Java Ta Cy4acHHX IHTEPHET-TEXHOJOTIH, CHpPUSIOYH
GbopMyBaHHIO Yy CTYJIEHTIB NpodeciiHUX KOMIIETCHIIH, HEOOXITHUX st
ycminrHoi kap’epu B raimysi IT.



JlaGopaTopna podora Nel

Tema: Po6ora 3 JDK i IDE IntelliJ IDEA.

Meta: o3HaioMuTHCS 3 OCHOBaMM TexHojorii Java. HaBuutucs
kopuctyBartucs 3acodbamu JDK ta IDE nns crBopenns Java-nporpam.

Teoperu4Hi nUTAHHSA

1. IlpuzHayeHHs 1 0COOIMBOCTI MOBH Java.

2. Texwuomorig Java i ii ckinagosi. Pooora 3 JDK 0e3 IDE.

3. IIpusnauenns i ocoonuBocTi IDE IntelliJ IDEA.

KouTpoabhi 3anuTanis

1. OnumniTe mpu3HayeHHs CKIaaHMKIB TexHosorii Java: JVM, JRE, JDK,
Java IDE.

2. Slxi mepeBaru aae BukoHaHHs Java-miporpam Ha JVM 1 yomy?

3. Uu moxnHa 3anmyctutu Java-mporpamy, He marouu IDE 1 JDK? fx ue
3poouTH?

4. Un moxkHa kommimoBatu Java-nporpamy, He Mmatoun IDE? Sk e
3poouTH?

5. Onumrite ocHoBHI ocobiuBocti IDE IntelliJ IDEA Tta 1i mepeBaru
nopiBHsHO 3 iHmmMH |DE.

InguBinyajabHi 3aBIaHHA
3arajbHe 3aBIaHHS

1. BcranoBith JDK (Bepcito He Hkue 1.8). 3amaiite NUIsx 10 KOMIIATOPA
B PATH. V 3BiTiI onuuiiTe mopsiiok CBOiX Jid 1 HaJalTe CKPIHILIOTH JJIs
KOXKHOTO €Tary.

2. CxoMmmimoliTe 1 BHKOHAWTE MPOCTY MIporpamy 3 KOMaHIHOTO PsJIKa,
KOPUCTYIOUHCH TUThKH 3acobamu JDK. V 3BiTi onuIiTh MOpsSaoK CBOIX
T 1 HABEITh CKPIHIIIOTH JIJIsi KOKHOTO €Taimy.

import java.util.Scanner; // Hiokouaemo kaac 3 6ibniomexu
public class Joke { // OcHo6null Kiac npozpamu

public static void main(String [] args) { // I'onoénuii memoo
Scanner scanner = new Scanner(System.in);

// Cmeopioemo 06’ ekm 0151 YUManHs;

System.out.printin("Enter your first name");// Busooumo mexcm

String name = scanner.next(); // Beooumo im’s

String reverse =""; // 3minHa 015 30epedicenHst pe3yibmanmy
for (inti = name.length() - 2; 1> =0;i--) { // Minsemo nopsiook 6yke
reverse + = name.substring(i, i + 1);
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}

// Pobumo neputy 6yKk8y 3a20108H010
reverse = name.substring(name.length() - 1, name.length())
.toUpperCase() + reverse.toLowerCase();

n

System.out.printin ("Then my name is" + reverse); // Busooumo

pe3ynvmam

}

CkoMmmimionTe 1 BUKOHaiTe Ty > mporpamy B IDE. V 3BiTi onumite
HOPSAZOK CBOIX 1M 31 CTBOPEHHS Ta HAJAIITyBaHHS MPOEKTY 1 Hajdaite
CKPIHLIOTH /ISl KOKHOTO €TaIly.

[IporectyiiTe Ha IPUKIIAAL Ti€l K MporpamMu podbOTy 3ac001B JOIMOBHEHHS
Ta aBTOTreHepallii KOAy, MiJAKa30K, a TaKOoX 3aco0iB HaJIaroKeHHs
(debugging) IDE. VY 3BiTi nepepaxyiTe MOXJIHMBOCTI, SKAMH BH
HABYMJIMCSI KOPUCTYBATHCS, 1 HAJAUTE 1X CKPIHIIOTH.

OcHoBHi rapsyi kiaasimi IDE

IntelliJ IDEA wmae Benmukuii HaOlp rapsymx KIaBilll, SKi JO3BOJISIOTH

BUKOHYBAaTH BEJIMKY YaCTUHY POOOTH, HE BIIPHBAIOYM PYK BiJl KJIaBiaTypH, 1 B

TaKUil crocid eKOHOMUTH 4yac po3poOHuKa. T1 kK MoegHaHHS KIIaBIIl MPALIOIOTh

i B iHmmx mpoxaykrax JetBrains, sk-or PyCharm i CLion. Hwkue HaBemeHo

nepeiiKk HalOUIbI Y)KMBAaHUX rapsiuvX KJIABiIlL.

PenaryBanus
Shift + Del(Ctr + Y) Bupanutu psaok (BIAMIHHICTH Y TOMY, Ji¢ TOTIM
3QIIMIIUTHCS KYpPCOp);

Ctr + Del BupannTy BiJT HOTOYHOT MO3MINIT JO KIHIIS CJIOBA;
Ctr + Backspace BwumamuTu Bia MOTOYHOI MO3MIIIT 10 MOYATKY CJIOBA;
Ctr+D JyOmtoBaT MOTOYHUNA PSAIOK;

Tab / Shift + Tab 36iapmuKTH / 3MEHIIMTH TOTOYHHIA BiACTYII;

Ctr + Alt + | BupiBHIOBaHHS BIJCTYIIIB Y KO/II;

Ctr + Alt+ L [MpuBeneHHs KOAy Yy BiAMOBIAHICTE 70 code Style;
Ctr +/ 3aKOMEHTYBaTH / pO3KOMEHTYBATH MOTOYHUN PSAIOK;
Ctr + Shift +/ 3aKkOMeHTYBaTH / PO3KOMEHTYBATH BHIICHUH KOJI;
Ctr+-/+ DoJITIIHT: 3TOPHYTH / PO3TOPHYTH (DParMeHT KOAY.
BikHa, BKJIaaKu

Alt + <&/~ [MepeiiTu Ha iHITY BKJIaIKy peIaKTopa

Ctr+F4 3aKpUTH BKIIAJKY;
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Alt + yugpa

Changes i T. 1.;

Ctr + Tab
Shift + Esc

Bigkputrts / 3akpurts BikoH Project, Structure,

[Tepexin MK BKJIaJKaMH Ta BIKHAMU;
3aKpUTH aKTUBHE BIKHO;

Ctr + koniyamko 3MiHa po3Mipy HpUPTY (HATAMITOBYETHCS B MEHIO

File

| Settings).

IHigka3ky Ta JOKyMeHTALlist

Ctr+Q

Ctr + Shift + |
Alt+Q

Ctr+P
Ctr+ F1

Alt + Enter
Homyxk

Lloosiinuu Shift

Ctr + Shift + A
Alt+4 /1

Ctr + [ ma Ctr +]

Ctr+F
Ctr + Shift + F
F3 / Shift + F3

Ctr + F12
Ctr+H

Ctr+N

Ctr + Shift + N
Ctr+B
Ctr+Alt+B
Ctr + Shift + B
peanizarii;
Shift + Alt + 7

Ctr+Alt+7

JlokymeHTaIlis 10 €IeMEHTy, Ha SIKOMY 3HaXOJHUThCS
KypCOP/BUIIJICHHS;

[TokazaTu peamizaiiro MeToay abo Kiacy;
Bino6paszutu iM’s kacy abo METOJTy, y SIKOMY
3HAXOAUTHCS Kypcop;

[linka3ka nmpo o4yikyBaHi ApryMEHTH METO/LY;
[Tokazatu onuc MOMUIKU 200 MOMEPEKEHHS i
KypcopoM;

[Toka3atu MponoHOBaH1 BapiaHTH J1H («JIAMIIOUKN ).

[IIBuAKKI NOLIYK B YChOMY MPOEKTI (B TEKCT1);

[[IBuaKKi ONIYK y HAIAIITYBAHHSX, 1SIX 1 T. 1I.;

[lepeiiTi 10 HACTYMHOIO / MONEPEIHBOIO METOAY;

[Tepexin Ha TOYATOK 1 KiHEIb MTOTOYHOI 001aCT1 KOJY;

[Tomyk y norouHomy haiii;

[Momyk B ycix daitnax npoekty (mepexin — F4);

[lepeiiTu 10 HACTYNMHOTO / MONEPEAHBOTO PEYNbTATY

MOIIYKY;

Cnucok METO/IIB 13 TIEPEX0I0M JI0 X OrOJIONIECHHS;

[epapxist HaciyBaHHS MMOTOYHOTO KJIAcy 1 mepexif 3a

HEIO;

[Tomryk kimacy 3a iM’M 1 mepexij 10 HbOTO;

[Tomyk ¢aitna 3a iM’ M 1 Iepexij 10 HbOTO;

[lepeiiTi 10 oroyoeHHs 3MIHHO1, KJ1acy abo METOy;

[lepeiitu 1o peanizaiiii Kjaacy abo METOY;

Busnauntin kmac o0’ekta 1 mepedTH 10 HOTO

3HANTH BC1 MiCIsl, € BUKOPHCTOBYETHCS METON abo

3MIHHA;

AHaOTIYHO /10 TOTEPEHHOTO MYHKTY, aje pe3yJbTaT
8



BUBOJIUTHCS y CIUTMBAIOYOMY BiKHI.
I'enepauist koay i pepakTopiHr

Ctr + Space ABTO/IOTIOBHEHHSI KOJTY;

Ctr + Shift + Space Po3ymHe aBTOI0ITOBHEHHS;

Ctr+0 [TepeBu3HauuTH METO]1 0ATHKIBCHKOTO KJIacy;

Alt + Insert ABTOTeHepallis Koy (Bi100pa3uTH BapiaHTH);

Shift + F6 [lepeiiMenyBaHHsT 00’€KTa Mg KypcopoMm (3MIHHOI,
KJIacy, METOLY);

Alt + Delete besneune BuganeHHs kiacy, MeToay abo arpudyTa.

Inme

Ctr + ~ [IBuake mepemMuKaHHS KoJipHOi cxemw, code style i
T.1.;

Alt + F12 Biakputu / 3akpuTu TepMiHAI;

F10 3amyCTUTH OCTaHHIO 3alylIEHy MporpaMmy abo TecT;

Shift + F10 3amyCcTUTH BIIKPUTY B PEIAKTOPI ITporpamy abo TeCT;

Shift + Alt + F10 Cmomcok mporpam / TecTiB, SKi  HENIOAABHO
3aITy CKaJuCs;
Ctr + F2 3YNUHUATHU 3alylIEHy porpamy.

JlaGopaTopHa po6ora Ne2

Tema: 6azoBi kKoHCTpyKUIi 1 TUNHK Java. Bukopucranua MacusiB y Java.
Mera: o3HaifloMuTHCS 3 OCHOBaMM CHHTakcucy Java. Hapuwurtucs

BUKOPUCTOBYBaTM ©0a30BI TUIM 1 KOHCTPYKIi Java mig 4Yac HamvCaHHS

MIPUKJIAJHUAX [IPOrPaM.

N ook ow

TeoperuyHi NUTAHHA
OroJoiieHHs Ta Kepyrodl KOHCTPYKIIi.

. CtaHgapTHi TIOTOKM BBEJICHHS 1 BHBEJCHHsS. BBeneHHs naHux 3a

JOMOMOror0  kyacy  java.util.Scanner. ®opmaTtoBaHuii BHBig 3a
JIOTIOMOTO10 00’ ekTa System.out.

Perynsipui Bupasm.

[IpuMITHUBHI TUIIH JAHUX 1 MPABUJIA IEPETBOPEHHS THUIIIB.

3MminHi. Ix Brmu. O61aCTh BUIMMOCTI i Yac KHTTS 3MIiHHOL.

Po6ora 3 macuBamu.

[lepenada mapameTpiB 10 METO/IB.

KoHTpoJibHi 3an1uTaHHA

[lepepaxyiiTe HaBaXJIUBIII OCOOJMBOCTI CHHTAKCUCY Java.
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N

. Y YoMy BIJIMIHHICTh KEPYIOUHMX OMEpaTopiB (PO3raiay’>KEeHHs 1 IUKIIB) Y
Java Big kepyrouux omeparopiB  C++? Hasemite mnpukiagu
BUKOPHCTaHHs 000X (hopm nukiy for.

3. OnumniTh OCHOBHI MOXKIIMBOCTI Kitacy java.util.Scanner.

4, Slxkumu criocobamMu MOKHA TPOUYMTATH AINCHE YHMCIO 3 psjka (TOOTO
3MIHHOI THITY String)?

5. CknafiTh peryspHi BUPa3U:

a) s po3Mi3HABaHHS JIaTH, sIKa MOXKe OYTH 3amicaHa B OyIb-sIKOMY 3
dopmatis dd-mm-yy, dd\mmlyy, dd-mm-yyyy, a6o dd\mm\yyyy
(omuH BHpa3 Mae nepedayaTH BC1 BapiaHTH);

b) nist po3mizHaBaHHS aApec eICKTPOHHOT MOIITH.

6. SIxi mpuMITUBHI TUIHU AaHUX € B Java? OnumiiTh mpaBuiia MepeTBOPEHHS
THIIIB.

7. Slxux crneuiaJibHUX 3HA4€Hb MOKYTh HaOyBaTW 3MIHHI YHCJIOBUX THUIIIB?
SIk MOYKHA OTPHMATH MiHIMallbHE TMO3UTHUBHE AiicHe yucio tumny float i
MaKCHMaJIbHE IiJIe YACI0 TUITY iNnt?

8. Y oMy BiIMIHHICTh M1 NPUMITUBHUMHU TUTIAMHU 1 TUMIAMHU TMOCHJIAHb?
HageniTh npukiiagy cUTyalii, y IKUX 11 BIIMIHHOCTI TPOSIBIISIFOTHCS.

9. Sk mepenaroThCsl MapaMeTpy MPUMITUBHUX THUIIIB 1 TUMIB MOCHUJIAHb i
4yac BUKJIUKY METOAIB?

10. Ilepepaxyiite ciocoOu iHiriami3aiii MacuBy B Java.

11. Ski onepartii MOXHa BUKOHYBaTH 3 MacHBaMu?

InauBiayajabHi 3aBIaHHA
Jlnsi BUKOHAHHS KOXKHOTO 1HJWBIAYajJbHOTO 3aBJaHHS HAMUIIITh

KOHCOJIbHUM JofaTok. PeainisyiiTe BBeACHHS BUXIJIHHX JaHUX 13 KJaBlaTypH i

KOHTPOJIb TIPAaBWJIBHOCTI BBEIEHHSA. Pe3ynbTaT BHBEAITH Yy KOHCOIb Y

BiJipopMaTOBaHOMY 1 3pyYHOMY JIJIs YUTAHHS BUTJISIII.

3aranbHe 3aBIaHHSA
PeanizyiiTe mpocTuil KaJabKyJlsTOp, SKUM 0OpOOJIsL€ PSIKOBI KOMaHAH

BUY «a operation by, ne a, b — midicHi yncna, OPer — oauH 31 3HaKIB omeparlii +,

—, * /, A SIkmo mepmmii ornepaH] HE BKa3aHO, TO 3aMiCTh HBOT'O ITOTPIOHO

BUKOPUCTOBYBATH pe3yJIbTaT nonepeanboi Aii. Hanpukman:

274
16
-2.5
135
Jlnst po30opy BXITHUX BUpa3iB 1 MEPEBIPKA MPABUILHOCTI BBEICHHS
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BUKOPUCTOBYUTE pEryJisipHi BUPaA3H.
Bapianm 1

1. Ins JOBUIBHOTO IUJIOTO 4YHCIA 3HAWIITh JOBXHHY HaWJIOBIIOT
MOCIIOBHOCTI IU(]p, 110 MOBTOPIOIOTHCS Y AECATKOBOMY 3amKCi 1IbOTO
yucia. Hanpuknan, nns 14454446 pesynbraT nopiBHioe 3 (uudpa 4
MOBTOPIOETHCS 3 pasu MOCHib), a misi 3434719 — 1 (Hemae MOBTOPEHHS
uudp).

Braszisxa. Jlns noainy ducna Ha nu(pyu BUKOPUCTOBYWUTE IIJIOUMCETHHE
nineHHs (/) Ta guneHHs 3a moaynem (%) Ha 10.

2. YopHo-0ine 300paxeHHs 33JaHO IBOBUMIPHUM MacHMBOM (nXm) MiKCeiB,
ne 0 BigmoBigae 4opHOMY, a 1 — OuIOMy. 300pa’keHHSI MICTUTh YOPHY
JIHII0, TOBIIMHOIO | TiKCenb, HA OLIOMY TJIi, IO MOYMHAETHCS 3 MIKCENs
(1,1), nanmpukian:

BuBeniTh KOOpJAWHATH YOPHUX MIKCENB, y TOPAIKY, B SKOMY BOHHU

pO3TallloBaH1 Ha JiHii.

Brazieka. BBakatu, 1m0 KOXXEH YOPHHMM TIKCelb Ha JiHII, sKa

BIJIPI3HSAETHCS BiJI MOYATKOBOTO 1 KIHIIEBOTO, Ma€ PIBHO JiBa CYCITHIX

MIKCEJIiB YOPHOTO KOJIhOPY.

Bapianm 2

1. Peamizyiite reHepaTop TNCEBAOBUMAJAKOBUX YHCEN, IO BUKOPHUCTOBYE
anroput™ Hpromana:

1.1. BuOpatu noBiasHe nmoyatkope 4-3Haune yucio (Big 0000 1o 9999).

1.2. TloMHOXHTH YHCIIO caMe Ha ceOe — BHiijie 8-3HaYHE YHCIIO (YHciia
MEHIIIOT IOBKUHU JOTOBHIOIOTHCS 3J11Ba HYJISIMU).

1.3. BigkunyTtu mepmr ABi 1 ocTaHHl JBI Iudpu — BUIE 3HOBY 4-
3HAYHE YHUCJIO.

1.4. TloepTaTHcs 10 KPOKY 2, TOKM HE Oy/i€ 3HOBY OTPMMAHO BUXIJIHE
9uCiI0 a00 Oy/b-sKe 1HIIE YUCIO 3 THX, 10 PAHIIIE 3yCTPIYaIncs y
3reHepOBaHii MOCTIAOBHOCTI (*).

[Tpukinaa mocaigOBHOCTI:

3456 — 3456 * 3456 — 11943936 — 9439 — 9439 * 9439 — 89094721 — 947 — ...

(*) JloBkuHa OTpUMAaHOI TMOCTIOBHOCTI 3HAYHO 3aJIKHUTH BiJ] BHOOPY
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IIOYaTKOBOI'O  4HCJIA. EKCHCpI/IMCHTaHBHO BHU3HA4YTC, AKC 3 MOXIHNBHUX

MOYATKOBUX YHUCEI 3a0e3Mevye HailI0BITYy MOCIJOBHICTb.

2.

JlBa momisoMa Py = ap X"+ angXx "+ L tax+ai

Py = b X ™+ bpax ™! + ... + byX + b 3amani HaGopamu cBOix KoedimieHTiB

(@n, an ..., a1, a9 )1(by, by, ... .01, by ). BHakAITE JOOYTOK KX MOJIHOMIB 3a
IPABUIIOM MHOKEHHS «y CTOBITYHMK». Hampukia:

P, = 2 3+ 0x *- 3x -1

P, = 2X %+ x-5

- 5P, : -10x %- 0x?+ 15x + 5

+ XP;: 2% 4+ 0x 3- 3x % x

+2x %Py Ax°+0x*-6x3-2x2

Py xPy= 4x°+2x*-16x°-5x*+ 14x + 5
Bapianm 3
Onykiauii 0araTOKyTHHK Ha TIUIONIMHI 3aJaHUN KOOpJMHATaMHU CBOIX
BEPIINH. 3HANUITh HOTO TUIOMNTY.
Bxaszisxa. Po30uiiTe 6araTOKyTHUK 1arOHAJISIMU Ha KUIbKA TPUKYTHHUKIB 1
3HANAITH MIIONTY KOXXHOTO TPUKYTHUKA OKPEMO.
3amanuii 1BOMIpHUN MacuB (HE 0OOB’SI3KOBO KBAJIpaTHUI) MOBEPHITh HA
90° 3a TOAMHHUKOBOIO CTPLIKOIO 1 BUBEAITH OTPUMAHHM TaKUM YHHOM
HOBHUI MACHB.
Bapianm 4
6-3HaYHMIT HOMEP TPaMBAHHOTO KBHUTKA € «ITACTUBAMY, SKIIO 301Taf0ThCS
CYMH TIEPIIMX TPHOX 1 OCTaHHIX TPhOX IM(p HOMepa. BuzHaute, CKiIIbKU
BCHOI'0 ICHYE «LIACITUBUX)» HOMEPIB.
Braszisxa. [1ns 1boro 10CUTH TiepeOpaTH BCl MOXKIIMBI 6-3HaAUHI HOMEPH.

. Y 3amaHoMy [BOBHUMIPHOMY MAacHUBI pO3TallyWTE PSIAKA Yy TMOPSAKY

3pOCTaHHS CyMH 1XHIX €JI€MEHTIB.

Bapianm 5

Onyknuii 0araTOKyTHUK Ha TUIONMIMHI 3aJaHUN KOOpAMHATAMHU CBOIX
BepminH. [lepeBipTe, un € BiH mNpaBwibHUM. [[s 1bOTO mMepeBipTe
PIBHICTbH YCiX OTO CTOPiH, a TAKOXK KyTiB MK CYCIAHIMU CTOPOHAMH.
300pakeHHsI 3aJaHO JBOBUMIPHMM MacuBOM (nxm) mikceniB, ae 0
BIJIMIOBIIa€ 4opHOMY, a 10 — OioMy, a BCl 1HIN 3HAYEHHS — PI3HUM
rpajaiisM ciporo. CKIaiTh rictorpamy 300paxkeHHs — To0To MacuB 13 10
CJIEMEHTIB, JI¢ B KOXHIH I-i KOMipIli 30epiraeThcst KUIbKICTh IIKCENIB Ha
300pakeHHI, SIKi MalOTh KOJIIp |.
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Bapianm 6

JlaHo milicHi ymcna a, b. 3Halifite pimenHs piBHAHHA cos(x) = x? Ha
npomikky [a; b] meTomom minennst HaBmin 3 TounicTio 10 0,001.

Hexaii macuB po3mipy 3%3 y HOBUIBHUN CrIOCIO 3anoBHEeHHUH ynciaamu 0 1
1. llnaxom nepedbopy 3HAUITH 1 BUBEAITH YC1 TaKli MAaCUBH, B SIKUX CyMH
€JIEMEHTIB Yy PsJIKaX, CTOBIIIX 1 JlaroOHAISIX 301raroThCsl.

Bapianm 7

JlaHo HaTypaiabHi uncia a 1 b. 3HalaiTe IXHIH HAWOUIBIIMKA CHITBHHMA
IBHUK.

Brasziexa. Cxopucrtaiitecss TuM (haktom, 1o sxio a>b>0, to HC/I(a,b) =
HCJI(a mod b, b).

. YopHo-0111€ 300paskeHHsI 3aJ1aHO TBOBUMIPHUM MAacHUBOM (NXm) MIKCENIB,
ne 0 BiamoBigae 4yopHoMy, a 1 — OutoMy. 300pakeHHsI SIBJisi€ COOOIO
JOBUIBHY YOPHY JIIHIIO, TOBIIMHOIO |1 TiKCeNb, HAa OIOMY TiI1, HATPUKJIIA:

Busnaure, uu € 1151 J1iHISI 3aMKHYTOIO.

Brazieka. BBaxaTu, 10 KOXEH 4YOpHUM TIKCelb Ha JHII, IO
BIJIPI3HSAETHCS BIJ MOYATKOBOIO 1 KIHIIEBOTO, MAa€ PIBHO JBa CYCiAHI
MIKCEJIl YOPHOTO KOJIhOPY.

Bapianm 8

BuBeniTh yci mpocTi uncna, siki He IepeBUIIYIOTh 33JJaHOTO YHCIIa a.
Brasziska. JIns toro, mo0 BU3HAYWTH, YU € YKHCIO N MPOCTHUM, JTOCHUTh
MIEPEBIPUTH 3AJUIIKY BiJI JIJICHHS I[OTO YMCIIA HA BC1 1111 yrcia Big 1 10
n.

. YopHo-06171€ 300pa’keHHsI 33J1aHO JBOBUMIPHUM MAacHBOM (nXm) TIKCEJliB,
ne 0 BiamoBigae 4yopHoMy, a 1 — OutoMy. 300pakeHHsI SIBJs€ COOOIO
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YOPHUM MPSIMOKYTHUK Ha OIOMY TJIi, HAITPUKJIIA;

3HalITh KOOPAUHATH LIEHTPA MPSIMOKYTHHUKA.

Bapianm 9

Bigomo, 110 SKII0 Bif AECATKOBOTO YHCIa BIIHITH CyMy Horo mudp, To
3aJIUIIOK MUTUThCA O0e3 octadi Ha 9. [lepesipre 1ie TBepmxeHHs s 1000
pI3HUX LTUX yncen. Yucna renepyite y BUNIAJIKOBUN CIIOCIO.

Brasiexa. Jlnsa noniuny uyuciia Ha Mudpu BUKOPUCTOBYUTE I1JIOUKCEIIBHE
nineHHs (/) Ta ainenHs 3a moayieM (%) va 10.

3agaHuii 1BOMipHHMII MacuB (He 0OOB’SI3KOBO KBaJpaTHUM) MOBEPHITH Ha
90° mpoTH TOJUHHUKOBOI CTPUJIKHM 1 BUBEAITh OTPUMAHUI y TaKU# CIOCiO
HOBHUI MACUB.

Bapianm 10

JlaHo 1JIe JI€CSITKOBE YMCIO 4. J3HaWIITh YHCIO, OTpPUMAaHe
MEPECTAaHOBKOIO 1P YuclIa @ y 3BOPOTHOMY MOPSAKY. MaroTh
MIITPUMYBATUCh YUCIIA, 1110 MICTITh 0 9 3HAKIB.

Braziska. Y 1pomy 3aBaaHHi 3a00pOHEHO KOPUCTYBATUCS METOJaMU
kiaacy String. Jns mominy 4ucna Ha  OMPPU  BUKOPHCTOBYHTE
nitourcenbHe AieHHs (/) Ta gineHus 3a moayieM (%) Ha 10.
300pakeHHsI 3aJaHO JIBOBHUMIPHMM MacuBOM (nxm) mikcemB, nae 0
BIJINOBIJIa€ YOPHOMY, a 255 — Oi1oMy, a BCl TPOMIXKHI 3HAYEHHS — PI3HUM
rpajialisiM ciporo, HampHKIaI:

3MeHIIITh 300paKeHHs YJIBi4l, TOOTO OTpUMalTe HOBUWU MacuB (n/2 X
M/2) mikceniB, ¢ KOKEH MIKCEIb BU3HAYAETHCS SIK CEPEAHE MIXK YOTHpPMA
MIKCEISIMUA BUX1THOTO MaCHUBY.

Bapianm 11

JInst AOBUIBHOTO LIJIOTO YHMCHa 3HAWIITh UU(Dpy B JECATKOBOMY 3amucCl

[[LOTO YHCJIA, sIKa TTOBTOPIOETHCSI HAWOLIBINY KUIBKICTH pa3iB MOCHLIb.
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Hanpuxnan, nna uucna 14454446 pesynbrar nopiBHioe 4 (mudpa 4
MOBTOPIOETHhCST 3 pasu mocmiik), a it 3434719 — 3 (Bci mudpu
MOBTOPIOIOTHCS TUIBKK OJWH Pa3, TOMY BIJMOBIJIIO € MEpIla 3 HUX).
Brasiexa. [Ins nmoniny uucna Ha MUQPpPU BUKOPUCTOBYWUTE IIIOUHCETHHE
nineHHs (/) Ta gineHHs 3a moaynem (%) Ha 10.

. Jlano nBi TIpsAMOKYTHI (HE OOOB’SI3KOBO KBajapaTHi) matpumi A 1 B.
BukoHaiTe X MaTpU4HE MHOXKCHHS.

Brasziexa. SIxmo A mae posmip (nxm) 1 B mae po3mip (m xp), To iXHIM

TBOpOM € Matpuilsi C po3mipy (nXp), B sIKiid:
m

Cij = z (@ - bkj)
k=1

Bapianum 12
. JIJ1sl 3a1aHOTO HIJIOTO Yucia N BUBEAITh, CKUIBKH ICHYE MPOCTUX YHUCEN,
10 HE TIEPEBHUIIYIOTH N.
Braszisxa. Jlna toro, mo0 BU3HAYUTH, YU € YHUCJIO X MPOCTUM, JTIOCUTh
TepeBipUTH 3aIMIIKHU Bijl AieHHs OO YMCia Ha Bei uucena Big 1 1o vx.
300pakeHHsI 3aJaHO JIBOBHUMIPHMM MAacuBOM (nxm) mikcems, nae 0
BIJINIOBIJIa€ YOPHOMY, a 255 — O1I0OMYy, a BCl IPOMIXKHI 3HAYEHHS — PI3HUM
rpajallisiM ciporo, HampUKIaad;

301TBIIITh 300paKEHHS Y/BIUi, TOOTO OTpUMaiTe HOBUN MacuB (2n x2m)
MIKCEIB, y SKOMY KOXXHOMY IIKCEJII0 BHUXIJIHOTO MacuBY BIAMNOBIAA€E
YOTHUPH OJTHAKOBI CYCIJIHI MIKCETI.

Bapianm 13

. JlaHo mine yucio. 3HaWAITh KUIBKICTh 3HAYYIIUX HYJIB y JECATKOBOMY
3alKCl [ILOTO YHCIIA.

Braszisxa. Jns noainy uucna Ha nu(pu BUKOPUCTOBYWUTE IIJIOUMCETTHHE
nineHHs (/) Ta ainenHs 3a moxayieM (%) va 10.

Bimomo, 1o cepeaHe reoMeTrpuuHe HA0OpYy TMO3UTHBHUX YHCEN HE
nepeBuIrye ix cepegaboro apudmernyHoro: ((a; + a,+...+a,)/n =

(a, - ay-....a,)"™). Jlna BBeOeHOTO KOPHUCTyBaueM 3HAUEHHA I
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nepesipte 11e TBepkeHHs A1t 1000 pizuux HabopiB. Uucna a; reHepyiTe
y BUMNaAKoBHM croci6 y miamazoni Bim 0 mo 100, xizekicme uucen y
Habopax maxooic mae 6yau eunaoxogoio — Bia S5 o 20.

Busenite Bci HaOOpH, B SIKUX PI3HUII JIIBOI 1 IPaBOi YACTUH HEPIBHOCTI
CKkJ1aja MeHie 5 %.

Bapianm 14

KopuctyBau BBOAMTH B OJIMH PSJAOK JOBUIBHY KUIBKICTh YHCEI,
PO3AUIEHNX KOMaMH 1 mpoOijamMu. 3HaWIITh cepell [HUX YUCEN JOBKUHY
HaNUI0BIIOL 3pOCTAKYO1 IT1IITOCITI1 TOBHOCTI. Hanpuxian, IS

nocnigoBHOCTI «1, 2, 3,1, 2, 5, 10, 2» npaBuibHUMA pe3ynbTaT — 4.

Hexait macuB po3mipy 3%3 y 10BUIbHUIN CIOCIO 3alOBHEHUH unciaamu 1,
2, 3 (MoxuuBi notopeHHs). Lnaxom nepebopy 3HaAUAITH 1 BUBEIITh YCI
Taki MacuBH, B SKUX CYMH €JEMEHTIB y BCIX pfAIKax 1 CTOBIIIX
301rar0ThCs.

Bapianm 15

. JaHo 9-3naune nuie yncio. BuzHaure, 4 € B JECATKOBOMY 3aIUCI 1[bOTO
guciaa mudpH, MO MOBTOPIOIOTHCA IMOCHLIL. SIKIO €, TO BHUBEHITH (70
oonomy pasy) Bci mudpH, sKi MOBTOPIOIOThCA. Hampukmnaa, mis yucna
4456633315 pesynbTaT Mae OyTH «4, 6, 3».

Bxaziska. Y 1pomy 3aBIaHHI 3a00POHEHO KOPUCTYBAaTUCS METOAaMU
kiacy String. [ns mominy uywMcna Ha 1UbpH  BUKOPUCTOBYHTE
nutourcenbHe AiieHHs (/) Ta gineHuHs 3a moayieM (%) Ha 10.

Bigomo, mo pama Oyab-IKUX TMO3WTUBHUX ai,3p,...,dn BHKOHYETHCS

HepiBHIiCTb (Ja? +a+...+a2/n = (a; + ay+...+a,)/n). s
3asianoro N nepesipte 1ie TBeppkeHHs st 10 000 pizaux Habopis. Yucna

reHepyiTe y BUMaAKOBUM croci0 y miama3oHi Big 1 go 20, xirnexicmo
yucen y Habopax maxooic maec bymu sunaokosoro — Bing 3 no 10. Busenitsh
TOM HaOlp, Iy SKOro pI3HUIM JIBOI 1 MpaBOoi YacTHUH HEPIBHOCTI
BUSIBUJIACS] HAMO1IIBIIOTO.

Jlooamkoei 3a60annsn

MonudikyiiTe nmporpamy-KajabKyIsTOp, 100 BOHA MOTJIa MPAIOBAaTH B
OyIp-siKiii cucTemi 4YHCIEHHs. [l mnepeMuKaHHs CHCTEM YMCIEHHS
nepeadayTe OKpeMy KOMaHTy.

I'pyna 3 n piteit rpae B kBaya. [l[o0 BHU3HAUMTH, XTO KBay, BOHHU
BUKOPHUCTOBYIOTh 3BHYANWHY «JHYMIKY» 3 M ciiB. iTH CTaloTh y KOJIO 1
MOYMHAIOTh <«JIUMIKY». To#, Ha KOro BHIIaJla€ OCTAHHE CJIOBO
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IYWIKW» — BUXOAUTh 3 KOJa, 1 JIYMAIKA TOYMHAETHCS 3HOBY 3
HACTYMTHOTO 3a BHOynIMM TpaBil. Hamumiite mnporpamy, sika macTh
MOKJIMBICTh BU3HAYUTH HOMEpP TPABIS Y NOYAMKOBOM) KO, SIKHU
3aJUIIATHCSA OCTAHHIM y KIiHIT JITYMIIKH.

5. Ilerpo 3ampomnonyBaB AH1 3irpaTd B a3zapTHy rpy: IleTpo kinbka pasiB
MOCTIUTF KUJA€ MOHETKY, 1 SKIIO AHS Brajae€, CKUIbKA pa3iB MOCILIb
BHITIaJIe «opei», To Ilerpo 3ammaTuTh il $5; AKII0 K BOHA HE Brajae, TO
3araTuTh [letpoBi Bchoro $1. Ans 3Hae, mo MoHeTKa IleTpa He mpocra i
110 BOHA BHUITAJIa€ «opjioM» y 86 % BUMNAAKIB.

Hamumnite mporpamy, sika 3MOJIEIIOE TPOIeC KUIAHHS TaKOoi MOHETKH 1
JTACTh MOXKJIUBICTh AH1 IPUOIU3HO BUSHAUUTHU:

a) AKa KUIBKICTh «OpJIiB», IO BHUIAJAIOTh IOCHIb, € HaHOUIBII
HMOBIpHOIO?

b) un BurigHO B3aram rpatm B Taky rpy? ToOTo siKuili cepemHiit
Burpaii (abo mporpaii) BOHa OTPUMAE 3a OJIHY TPy, SKIIO Oyne
MOCTIITHO BraJlyBaTH ONTHUMAJIbHY KUIBKICTh «OPJIIBY.

Braszieka. BukopucTOByHTE TeHEpaTOp BHUIIAJKOBHX YMCEN, a TaKOX
MacCHBH JIJIs 30€piraHHs IPOMIKHUX JTaHHX.
JlopaTkoBi BizomocTi
Tunu oanux ( nuB. Tabn. 2.1 Ta2.2).
Tabnuys 2.1

Oco0s1uBOCTI pO0OTH 3 NPUMITHBHUMM TAa 00’ €EKTHUMH THIIAMH

[TpumituBH O06’exTn
306epirae 3HavYCHHS [Tocunanus
Moske 6yt null | Hi Tax
[Himiamizamis bes new : inta=1 Type obj = new Type (param)
Yac xutts Jo KiHus 610Ky [Toku iICHYIOTH TOCUIaHHS
Omneparop = Komiroe 3HaueHHs Komitoe nocunamnns, ane ue

00’€KT

[TopiBHSIHHS a==b a.equals(b) (kpim macusis)
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Tabnuys 2.2
IHopiBHsiHHA pi3HUX THIIB 3MiHHUX Java

Tun 3minnoi | Mo:xauBi 3HAYEHHS 3HavyeHHd 3a

3aMOBYYBAHHAM
[TpumiTuBHMI | BU3HAYaI0THCS TPAHUIIMU THITY false, ‘\u0000’, 0
Knac null (Hy;IbOBE TIOCHIIaHHS ), 00 null

MOCHUJIaHHS Ha 00’ €KT I[bOTO KJIaCy YU
fioro criaIkoeMIst

[aTepdetic null, abo Ha 00’exT Oyab-IKOTO KIIacy, 1mio | null
peani3ye e inrepdeiic

Macus null, abo mocunanus Ha MacuB 00’ €KTIB null
BIJIMIOBIAHOTO TUITY

Object null, abo mocwinanus Ha 6y0b-axut 00’ext | null

JlomaTkoBi BiIOMOCTI.
Pezynapnui eupasu
Java niaTpumye BCl MOXKIMBOCTI pe2y/IApHUX eUpa3ie, 30Kpema:
1. MoxHa 3amaBaTd KjJacd CHMBOJIIB, IIepepaxyBaBIIM BCl BIAMOBIIHI
CUMBOJIH Y KBaIpaTHUX JTy)KKaX:
[az] omun i3 ABOX cumBoOIIiB: 'a', 'Z';
[a-z] Oynap-ska 3 26 Manux TaTUHCHKUX OYKB Bif 'a' 10 'Z';
["a-z] Oyab-sikuit cuMBOII, KpiM 26 MalTuX JTATHHCHKUX OYKB Bif 'a' 10 'Z'.
2. JlesiIKi CUMBOJIBHI  KJIACH MOXKHA 3aMIHUTH  CIEIlaJIbHUMUA
memacumeonamu (Tadin. 2.3):
Ipumimka. Y Java y CTpOKOBHX KOHCTaHTax 3HaK \ HeoOXiTHO ekpaHyBaTu: \\.
3. dns epynysanHs AEKITBKOX TMOCHIIOBHUX CHMBOJIIB BUKOPUCTOBYIOTHCS
nyxku (). dam y Bupasi MOXHa 3BEpHYTHCS J0 TPyIU 32 HOMEPOM 3a
JOIIOMOT0I0 criemianbaux cumBouis \1, \2, ..., HanpukiIaz:
(\WW\d)=\\1  Biamosigae psaxam "al=al", "b2=b2" i T. 1.
O0’ext Scanner micns Bukiauky findInLine() mae 3mory otpumaru
MIIPSAIKY, 110 BIJAMNOBIAAIOTH KOXHINH TpyIl, 3a JIOMOMOTOK BHUKIHMKY
metoay match().group(n).
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Tabnuys 2.3
Haii6inbm B:kMBaHI cieniaJibHi CHMBOJIM PeryJisipHUX BUpPa3iB

CumsBoJa | ExkBiBajienT | BinmoBigHicTh
bynb-sikuii cumMBOI
\d [0-9] [udpoBuii cHMBOI
\D [70-9] Henmdposuii cumBomn
\s [ \An\r\t\v] [TpoGinbHMIA cuMBOIT (TIPOO1IT, TAOYIIAIIIS 200
MePEBEICHHS PSI/IKA)
\S [* \An\r\t\v] | HenpoOinbHMIA cuMBOIT
\w [[:word:]] Jlitepa, nudposuii cuMBOJI 200 3HAK MiAKPECICHHS
\W [*[:word:]] | Byap-sikuii cuMBOJI, KpiM JIiTepH, IU(PH Ta 3HAKa
MIIKPECIEHHS
4. ]lns BapifOBaHHS 4YaCTHH BHpPa3y BHUKOPHCTOBYETBCS CHMBOJ |,
HaIMPUKIIA;
(one|two|three)=[123] sBimmoBigae psaxkam "one=1", "two=3",
"two=1"1T. 1.;
one|two|three=[13] Bianosinae psakam "one", "two", "three=1",
"three=3".
5. KinbkicTh MOBTOPEHb  CHUMBOJly YW  Tpynd  3aJa€Tbcs  3a
JIOTIOMOT0¥0 Keanmugixamopis (Tadi. 2.4):
Tabnuys 2.4
KBanTudikaropu peryJsipHux BupasiB
Ilo3nayenns KinbkicTh Exsi- | Ilpuxaajg BignoBigHicTh
MOBTOPEHb BAJIEHT
{n,m} Bian g0 m colou{1,2} | colour, colouur, ane
r He color
? Hynb un ogne | {0,1} colou?r color, colour
* Hynb uu 6insire | {0,} colou*r color, colour,
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colouuur i T.1.

+ Opne uum Oibire | {1,} colou+r colour, colouur i T.1.
(aste He color)

Hanpurximan, supas "-?\d+\.2\\d*" posmi3Hae nilicHe YHCIO: 3HAK «—»
moske 3’sBisatucsa 0 ado 1 pas, gam 1 a6o Oinbmie mudgp (\d+), moTiM cuMBOI
«» — 0 abo 1 pa3 i, HapemTi, ApoOOBa yacTUHA — Oy/Jb-sIKa KUIBKICTh LUDP
(\d*). IMpuknaau po3mizHaBanux yucena: 001.33, —34. , 12. 3ayBaxxumo, 10 B
TaKOMY pasi HaM MOTPiOHO, MO CUMBOI «.» MTO3HAYaB KPamKy, a HE JOBUIbHHMA
CHUMBOJI, TOMY MU HOTO €KpaHyBaJIH CJICIIIaMHU.

JladbopaTopna pooora Ne3

Tema: kiacu B Java. OOII ta kosekiii.

Mera: o3HafloMUTHCS 3 OCHOBHMMH MOJIMBOCTSIMH 00 €KTHO-
OpIEHTOBAHOTO IporpamyBaHHs y Java. HaBuuTucs BUKOPUCTOBYBATH KOJIEKITIi
Ta BUKJIFOUEHHS M1J] YaC HAMCAHHA NMPUKIIAIHUX [IPOTpam.

TeopeTn4Hi NUTAHHS
1. Busnauenns kiacy B Java. Moaudikatopu cnocoOy A0CTYyIy.

2. 3MiHHI KJacy i 3MiHHI peaizaiii. Bukopucranus moaudikaTopis static i
final mst 3MiHHMX y KITACl.

3. Meromu kmacy. Crarmudi 1 (inansHi MeToau. KoncTpykTopu. Merton

finalize().

AOcTtpakTHI MeToH 1 KitacH. [HTepdeiicu.

Kiac Object i fioro meToau.

Pedmnekcis. Knac Class i oneparop instanceof.

Iepapxist kiaciB cranmaptHoi Oi0miorexkn Java. Kmacu System, Math,

String, java.util.Arrays.

8. Knacu-xonmekmii B Java. Iutepdericu List, Set i Map. Kiac
java.util.Collections.

9. Buxmtouenns. Knacu Bukitodens. ['enepartisi Ta 00poOKa BUKITIOUEHb.

N o o b

KoHTpoJbHiI 3an1MTaHHA
1. Hexaii oromomeno psgok String s = new String(“aaa");. Sxui
pe3yJbTatr aaayTh BUpaxeHHs (S=="aaa"), (S.equals("aaa")) i yvomy?
2. Hexaii y kiaci nporpaMu OroJioiieHi MeTOIu:
static void change (String s) { s = "bbb";}
static void change (inta[]) {
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if (@! = null) for (int1=0; i <a.length; i ++) a [i] =0;

}
static void change (int
all{if(@=
null)
for (int1=0; i <a.length; i ++)
for (intj =0; j <a[i] .length; j ++) a[i] [j] =0;
}

a TaKOX JIOKaJIbH1 3MIHHI:
String s = "aaa";
intx [1={12,3}, y[11[] ={{1,2,3}, {4,5,6}, {7,8,9}};
Uu 3MIHATHCS 3HAYEHHS IIUX 3MIHHUX MICJISI KOKHOTO 3 TAKUX BUKJIUKIB:
a) change(s.clone()); change(x.clone()); change(y.clone());
b) change(s); change(x); change(y);
1 yomy?

3. Uum BigpisHAeThCS dist MoaudikaTopiB crmocoly moctymy public,
private, protected y Java Bix inmioi 3Hariomoi Bam MoBH (C++, C# abo
1H.)?

4. OnumiTh airo Moaudikaropis static i final mix yac oroyomeHHs 3MiHHAX
y kiaci. HaBeniTe mpuKiIaan BUKOPUCTAHHS TAKUX 3MIHHHUX.

5. Onumrite airo Moaudikaropis static i final mix yac orosomreHHs MeToIiB
kiacy. HaBeniTh mpukianu BUKOPUCTAHHS TAKUX METO/IIB.

6. YuM KOHCTPYKTOP BiIPi3HAETHCS Bij IHITUX METOIIB Ki1acy?

7. JIns 4oro BHUKOPHCTOBYIOTHCS KiIrOuoBi cioBa this i super? Hasenmitsb
MIPUKJIAAN X BUKOPHUCTAHHS.

8. Sk oronouryroThCs 1 AJI1 4OTO BUKOPUCTOBYIOThCS aOCTpaKTHI METOAM 1
KJIacH, a TaKoX 1HTepdeiicu?

9. OnumriTh mpusHaueHHs MeromiB  kimacy Object. V skux Bumaakax
HEO0OX1THO MEePEeBU3HAYATH KOXKEH 3 IIMX METOI1B?

10. sIxi moxxmuBocTi Hamae inTepderic Comparable? Sk Bin peanizyerscs?

11. KopoTKO OnuIIiTh MpU3HAYEHHS Ta OCHOBHI MOKJIMBOCTI KiaciB System,
Math, String, java.util.Arrays.

12. SIki peamizanii Matoth iHTepdeticu List, Set i Map i B 4omy BiAMiHHICTh
IIUX peai3amii?

13. SAxi moxkuBocTi Hagae kiac java.util.Collections?

14. SIk reHepyrOTHCS 1 00POOIIAIOTHCS BUKIIFOUSHHS B Java?

21



InauBinyajbHi 3aBIaHHA
Jlnsi BUKOHAHHS KOXKHOTO  IHIWMBIAyaJdbHOTO  3aBIAaHHS  HAMMIIITH
KOHCOJIbHUM J1o7aTOK. Pearni3yiiTe BBeACHHS BUXITHUX JaHUX 13 KJIaBlaTypH 1
KOHTPOJIb TIPAaBWJIBHOCTI BBEIEHHSA. Pe3ynbTaT BHBEAITH Yy KOHCOIb Y
gioghopmamosanomy i 3pyuHomy O YumauHs euenadi. Peamizyite oo6pooOky
MONCIUBUX BUKTIIOYEHD .
3arajbHe 3aBIaHHA
1. Hanumiite mporpamy, sika JIE€MOHCTPY€E pi3HI CHOCOOM KOIIIOBaHHS 1
MOPIBHSIHHS MacHBIB. [{JIs1 IbOTO CTBOPITH I’ SITh MACUBIB PSI/IKIB:
Stringa[]={"1","2","3"},b1[] =a;
String b2 [] = a.clone(),
b3 [] = Arrays.copyOf (a,
a.length), b4 [] = {"1", "2", "3"};
[TonapHO TOpIBHSAWTE LI MACHBHU 3a JOIMOMOIrOIO OIepalii MOPiBHAHHA
(==), wmeromy Object.equals(), meromy Arrays.equals() i wmetoay
Arrays.deepEquals().
Pe3ynbTaTi MOPIBHAHHS BUBEIITh Y BUIJIsLAL (Tabm. 3.1):

Tabnuys 3.1
Pe3yabTaT nopiBHAHHSA
b b==a|b.equals(a)|Arrays.equals(a,b)|Arrays.deepEquals(a,b) b[0]==a[0]
b=a true true ? ? ?
b=a.clone() ? ? ? ? ?
b=Arrays.copyOf(a)| ? ? ? ? ?
b4a={"1""2""3"} | ? ? ? ? ?

BuBenennss ogHoro psjaka TaOauil peanizydTe y BUIJISII OKPEMOTO
mMetonay. [1osICHITE OTpUMaHi pe3ybTaTH.
2. Buxonaiite 3aBmaHHA | IS 0606UMIpHUX MAaCUBIB PSIKIB.
[TosicHITH pe3yNbTaTy.
3. Buxkownaiite 3aBnanns 3 3a eapianmom, IPU LbOMY JIJIsl BCIX BaplaHTIB
HEOOX1/1HO:
e y 0a30BOMYy Kjaci BHU3HAYUTH KOHCTPYKTOP 3a 3aMOBUYBAHHSM,
KOHCTPYKTOp 3 MapaMeTpamu, a TaK0K KOHCTPYKTOP KOI1IOBaHHS;
e y 0a30BOMY KJIaci MepeBU3HAYMTH BCi HediHaibHI MeToau kiacy Object;
® KiIbKa 00’€KTIB 000X KJaciB 30€pPErTH B OJIMH MacHB;
MIPOMTH 32 MACUBOM 1 JJIsl KOXKHOTO 00’ €KTa BUBECTHU:

O 1M’s KJIacy IbOT0 00’ €KTa;
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O pe3ynbTaTh poOOTHU METO/IIB, BUBHAYEHUX Y 0A30BOMY KJaci;
O pe3ynbTaTd POOOTH METOMIB, BU3HAUEHUX TIIBKH B IOXITHOMY
KJ1acl (SIKIIO 1€ MOYJIMBO JIJIS IIbOTO 00’ €KTA).

4. OO6’emHaiiTe KUTbKa CTBOPEHHX 00 €KTIB CBOTO KJacy (3 3asdanmsa 3 3a
sapianmom) y cmucok List. Peamizyiite momaBaHHsS, BHIAJCHHS
€JIEMEHTIB 31 CIHUCKY, a TaKOXX BHBEACHHSA CINHUCKY Ha ekpaH. s
OTPUMAHOI'O CIIMCKY BUKOHAWTe 3a80anHa 4 3a eapianmom JBOMa
cnocobamu:

a) 3a gomomororo MetoAiB kiaacy Collections;
b) 6e3  BukopucranHs MertonmiB kimacy  Collections  (ToOTO
peaizyBaBIlld aJTOPUTM CaMOCTIIHO).

5. *([na npoepamicmieg). 30epexkiTh Ti K 00’€KTH B KoJyiekiiro HashMap, e
KJItfouaMu OyayTh CTPOKOBI 1MeHa 00’ekTiB. Hamumnite mMeromm mss
00pOOKHU TaKO1 KOJEKIIIi:

® METOJI JUIsl MOUTYKY 3HAYCHHS 32 KITF0UeM;

® METOJ ISl MONIYKY KJIFOYiB 32 3HAYCHHSIM;

® METO/I, III0 BUKOHYE OTIEPALIiI0 3 3a60aHHs 5 3a 8APIaHMOM.
Bapianm 1

3. CtBOopiTh KJac «ABTOOycHUN MapuipyT». BHyTpiliHe TpeacTaBiIeHHS
MapmpyTty — crnucok (List) abo macuB Ha3B 3YNMUHOK (ITYHKTIB, SIKUMH
MPOXOJUTh MAapIIPyT), a TAKOX MAaCHUB IHTEpBANIB 3a YacOM MIXK
CYCIIHIMM 3yNHUHKaMu. Peanizyiite MeToau kiacy (CTaTHU4Hi) 1 METOIU
peanizaiii (HecTaTu4H1):

® 715 TO/IaBaHHSI HOBUX 3YMTHUHOK;

® Ui BUBEACHHS MapIIpyTy B psAoK y BUrisial «[loyaTkoBuii myHKT
— ITyskT 1 — I[TyskT 2 ... KiHIIeBUH TYHKT».

CTBOpITH MOXITHUMN KJIAC, Y IKOMY:

® J0/aifiTe METOM JJIsl 3HAXOKEHHS 4acy Mpoi3ay Mixk OyIb-SIKUMHU
JIBOMA 33JIaHUMH 3yTTMHKAMU;

® nepeBu3HauTe MeTo toString() A1 BUBEACHHS MapIIPyTy Yy
Buriaal «Mapmpyt Biag IlouaTkoBuiM NMyHKT 10
KinneBuil nmyHKT 3aiimae X XBUIUHY.

4. Hanumnth METON JUisi COPTYBaHHS CIHMCKY MapIIpyTiB 3a Ha3BOIO
MOYATKOBOTO MYHKTY, & TIOTIM 32 Ha3BOIO KiHIIEBOTO IMTyHKTY.

5. Hammmite Merox, mio mpuiimMae sk mapameTpu ABI Kojekiii Map i
BUJIAJISIE 3 TIEPILIOT KOJIEKIIIT BC1 3HAUCHHS (He Katoul), sIK1 3yCTPIYalOThCs
y IpyTiil KOJeKIii.
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Bapianm 2
CrBopith knac «Jlamana miHis». BHyTpiliHe mnpencTaBieHHsS JiHI —
crucok (List) abo MacuB IIJIOYMCEIBHUX KOOPAMHAT ii BY3JIOBHX TOYOK.
Meton toString() moBuHEH BUBOAWTH JIIHIIO Y BUTJISIIL «JIIHIS 3 TOUKH (X,
Y1) 10 ToukHu (Xn, Yn)». Peamizyiite Meronu kiacy (CTaTU4Hi1) 1 METOIU
peamizarlii (HeCTaTU4HI):
® IS I0JIaBaHHS 1 BUJAJIICHHS BY3JIiB;
® JIJIs 3HAXOJKCHHS 3araJIbHOI JIOBXKMHU JIIHIT;
® ISl BUBEJCHHS B PSAJIOK MOCIIIOBHOCTI BY3JI0BHUX TOUYOK JIIHII.
CTBOpITh OXITHUN KJIAC, Y SKOMY:
e nepeBu3HauTe Meton toString() ans BUBeAEHHS JiHIT y BUTJIAML:
(JTIHIS1 JOBXKUHU X 3 TOUKH (X1, Y1) 10 TOUKHU (Xn, Yn)»;
® JI0J]aliTe METOJI IEPEBIPKU, UM MA€ JIHIsS TOBTOPIOBAHI BY3JIH.
Hanuimite MeToa Jj1si COPTYBaHHS CIUCKY JIHIN 3a IXHBOIO JIOBKUHOIO.
[Topsinok copTyBaHHs — BiJi JOBTHX JiHIN 10 KOPOTKHUX.
Hanumite meTon, mo mnpuiiMae sK napameTrpu A1 kojekuii Map 1
CTBOPIOE HOBY KOJICKIIIIO Map, y sIKy MOTPAIUISIIOTh TUTBKH Tl KJIFOY1, SIKi
NPUCYTHI B MEpPLITN KOJEKUII 1 BIACYTHI y IPYTIH.
Bapianm 3
CrtBopiTh Kkiac «Komip». BHyTpilHe npencTaBlieHHs KOJIbOPY — TPH I
yucna B aianazoi [0; 100], mo 3a1at0Th BICOTOK SICKPABOCTI YEPBOHOI,
3eNIeH01 1 CMHBOI CKJIaaoBuX. PeamizyiiTe Meroaw kiacy (CTaTU4Hi) 1
METOJM peaizailii (HeCTaTu4H1):
® Ui CTBOPEHHS KOJBOPY 3a 3aJJaHUMHU TPhOMA IUIMMH YUCIAMHU B
nianasoHi [0; 255];
® Il CTBOPEHHS KOJILOPY 3a TPbOMa JIIMCHUMH YHMCIIaMHU B Jiana3oHi
[0; 100] a6o [0; 1];
® METO/, 10 3a 3aJ]aHKMH JIBOMa KOJIbOpaMH a i b cTBOpro€e rpamieHT
MDDK HUMH, TOOTO HOBUH MacuB OO0’ €KTIB-KOJILOPIB, y SKOMY
HepIIMA KOJIIp JOPIBHIOE @, OCTaHHIN qopiBHIOE b, a BCi iHII €
MPOMIXKHUMH KOJIbOPAMH.
® MCTOJI BH3HAYCHHS SCKPABOCTI KOJBOPY, a TaKOX METO]
MOPIBHSIHHSL KOJILOPIB Ha «OUIBIIE» — «MEHIIe» 3a 3HAYCHHSIM
SICKPaBOCT1 KOJILODY.
CTBOpITH MOXITHUM KJIaC, Y AKOMY:
® JI0JaliTe METOI JJIsS IEPETBOPEHHS KOJIbOPY HAa Mojenb HSV;
® J10JIaifiTe METOJI, SIKUM Y MacHUBl 00’ €KTIB-KOJIbOPIB 3HAXOIUTH TOU
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KOJIIp, 110 € HAHOJMKYUM JI0 3a/1aHOTO (32 3HAUEHHSIM MapamMeTrpa
H, «hue»);

e nepeBu3HauTe Meto toString() st BUBEIEHHS KOJIBOPY y Gopmari
HSV.

4. Hanumnth MeTOA JJIi COPTYBaHHS CIHMCKY KOJBOPIB CIIOYATKYy 3a
BEJIMYMHOI0 YEPBOHOI KOMIIOHEHTH, MOTIM 3a BEJIUYUHOIO CHHBOI
KOMITOHEHTH. [TopsIoK copTyBaHHS — 32 3pOCTaHHSIM.

5. Hamumiite meton, sxkuil y kojekuii Map Bupanse BCi MOBTOPIOBaHI
3HAYCHHS (He KItoui).

Bapianm 4

3. CrBopith knac «KopuctyBau comianibHOi  Mepexi». BryTpiniHe
NPECTaBICHHS KOPHCTyBada: iM s, JIOTiH, Mapoyib, JaTa HapOIKEHHS
(Jjava.util.Date), macuB mocTiB KOpUCTyBaya (J1¢ KOKEH MOCT — IIe 00 €KT
13 IBOMA BJIACTUBOCTSIMU: JaTa MyOJIiKallii Ta TeKcT). Peanizyiite MmeToau
KJ1acy (CTaThyH1) 1 METOJIM peani3alii (HeCTaTU4Hi):

® JUI1 BHU3HAYEHHS BIKY KOpHUCTyBada (LIUIOrO YHCJIAa POKIB) Ha
MOTOYHY JIaTy;

® I BHU3HAUEHHS peumuney KOPHUCTyBada SK KIJIBKOCTI HOro
MIOCTIB, 3pO0JICHUX 32 OCTAHHIN MICSIIb;

e wmetox toString(), sixkuit Bugae iHpopmariiro kopuctyBava y ¢hopMarti
«1M’SI — JIOT1H.

CTBOpITH MOXIJTHUM KJIAC, Y AKOMY:

® Jl0JaliTe CTAaTUYHMIA METOJ] BU3HAUCHHs MPABHJIBHOCTI JIOTIHA 1
napodisi (JIOTiH Ma€ cKjagaTucs 3 OykB 1 uudp 1 mouymHarucs 3
BEJIUKOI JIITEPH; Maposib Ma€ OyTH HE KOPOTIIUM 3a 8§ CHUMBOJIIB,
000B’SI3KOBO BKJIIOUATH LU(PH 1 BEIHKI Ta MAJICHBKI JITEPH );

e nepeBu3HauTe meron toString() mns BuBemeHHs iHbopMarlii mpo
KOpUCTyBaua y (opmaTi «IOriH — BIK — TEKCT OCTAaHHBOIO 3a
4acoM MOCTY».

4. Hanumith MeTOA Al COPTYBaHHS CHUCKY KOPHCTYBaulB CIOYATKY 3a
PEUTHUHTOM, TIOTIM 32 BIKOM (B1JI CTApIINX O MOJIOJIIINX ).

5. Hanumiite meTon, sIKUM BUBOAWTH BMICT Kojekiii Map (to6To mapwu
K04 — 3HA4YCeHHS) B andaBiTHOMY MOPSAKY 3HA4YE€Hb, TOOTO COPTYE
3aIMCH 33 3HAYCHHSM (He 3a Kaouem).

Bapianm 5

3. CtBOpiTh Kilac «Matpuus». BHyTpilliHe npeacTaBaeHHsT — JBOBUMIPHUN

MacuB yucen. Peanizyiite meTonu kiacy (CTaTU4H1) 1 METOAM peai3altii
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(HecTaTuyH1):
® Il CTBOPEHHS MAaTpHUIll 3aJaHOTO po3Mipy Ta Ii 3aloBHEHHS
qyuciaaMu (3 MePeBIPKOI0 HA HEMPHUITYCTUMI 3HAUCHHS );
® METO/ 3HaXO/KEHHS MOEJIEMEHTHOTO MHOXXEHHS IBOX MAaTPHIIb;

e wmeron toString(), sikuii Bumae iHGOpPMAIIO PO MATPHUIO Y
dbopmati «Matputg N*my.
CTBOpITH TOXITHUHN KJIAC, Y IKOMY:
® [IEPEBU3HAUYTE METOJ «MHOKECHHS» JIJIsl 3HAXOXKEHHSI MAaTPUUHOTO
MHOKCHHS 3aMiCTh 3BUYAITHOTO;
® J[0/1aliTe METOJ] 3HAXOAKEHHS 3BOPOTHOI MaTpHILi;
nepeBu3Haute wmeton toString() g BUBEIEHHS €JICMCHTIB
MaTpHUIIi 3a psaAKaMH (PSIKU po3AUIAARTEe cuMBOJioM '\ N').
Hamumrite MeTom il COpTYBaHHS CIMCKY MATPHUIb 32 BEIMYHHOIO
MaKCHUMAaJIbHOTO €JIEMEHTA.
Hanumite meton, sikuili y kKoJsekuii Map Bupanse BCl MOBTOPIOBaHI
3HA4YCHHS (He Koui).
Bapianm 6
CrtBopiTh KJac «Ajpeca». BuyrtpimHe mpencraBieHHs — i1HAEKC (5-
3HAYHE LJI€ YKCII0), MICTO, BYJIHIIS,, HOMEp OYJIMHKY, HOMEP KBapTUPH.
PeanizyiiTe MeToau Kkiacy (CTaTH4Hi) 1 METOAM peaiizaiii (HecTaTu4Hi):
® METOJl CTBOPEHHSI 00’ €KTa-aIpeCu Ha OCHOBI psJIKa BUIY «IHJEKC,
ByJHIls, OyAMHOK, KBapTHpa, MICTO», 1€ I1HJAEKC 1 KBapTUpa
MOXYTh OyTHM HE€ BKa3aHi, Hanpukian:«34668, Binauns, Byl.
Imxenepna, 25», «Binaun, Byn. [HxeHepHa, 25, KB. 32»;
® METOJ, 1[0 TMOPIBHIOE JBI aJpecu Ta BU3HAYAE, sIKa YacTUHA
anpecu 30iraeTbcs (MOBEPTAE CHUIbHY YaCTUHY aJIPECH y BUTJIIAII
pAanKa);
® METOJ IMEpPETBOPEHHS aapecu Ha psaok Bupy «04123, mpocm.
[lepemornu, 35, m. Kui».
CTBOpITH OXITHUMN KJIAC, Y IKOMY:
® J0/aliTeé METOMA, IO Ma€ IMapaMeTpOM MAacHB aJipec, y SKOMY
aJpecd MOXYTh MOBTOPIOBATHCh, 1 TOBEpPTaE MacHUB aapec 0Oe3
MTOBTOPCHB;
e nmepeBu3HauTe Merox toString() s BHBemEHHS — aapecH
aHrmiicbkor0 MoBoro. Ilig yac mepekiaay Ha aHIIINCBKY MOBY

KUPUINYHI OyKBH MarOTh TPAHCIITEPYBATUCh, HAMPUKIA],
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«Chernigivy» 3amicTb «YepHIriB».
4. Hanumnite MeTOJ & COPTYBaHHS CIIMCKY ajapec 3a andaBiToMm —
CTIOYATKY 3a Ha3BOKO MiCTa, TIOTIM 32 BYJIHIICIO.
5. Hamumnite meton, skuil y konekiii Map migpaxoBye KiJIbKICTh 3HAYEHb
(re kmouis) 6e3 ypaxyBaHHS IIOBTOPEHb.

Bapianm 7
3. CtBopith knac «J/latay. BHyTpilmHe mpencraBieHHsS JaTH — TPU LI
Yucia, M0 3aJal0Th JIEHb, MICAIb 1 pik. PeamizyiiTe mMeTomum Kiacy
(cratuuH1) 1 METOIM peani3allii (HeCTaTU4HI):
® I CTBOPCHHS JIaTH 3a 3aJaHUMU TPhOMA IIJTUMHU YHCIaMH (3
MEPEBIPKOIO HA HEMPUITYCTUMI 3HAUCHHS);
® METON JUIsl 3HAaXO/DKEHHS JaTH, HACTYIHOI 3a maror (3
ypaxyBaHHSM KUIBKOCTI JHIB Yy MICSIIl: HANpPHUKIIaA, HACTYITHOIO
natoro 3a 30 yuciaom micsirs Mmoxxe 0ytu 31 abo 1 uucio);
® METOJ| 3HAaXO/DKCHHS KUIBKOCTI JIHIB, SIKI PO3IUISAIOTH JBI 3aj1aHi
JIaTH.
CTBOpITH MOXIJTHUMN KJIAC, Y AKOMY:
® JI0JaliTe METOT BU3HAYCHHS JTHSI THOKHS,
e rmepeBu3HauTe Mmeroxa toString() mns BuBenAcHHS naTH y ¢opmari
«IUT.MM.PPPP — ACHDb THKHS».
4. Hanumnith MeTOA Ui COPTYBAaHHS CIUCKY JIaT CIOYaTKy 3a POKOM,
MOTIM 3a MICAIIEM.
5. Hammmite meton, sikuil y koJekiii Map migpaxoBye KiIbKiCTh 3HAYEHb
(re kmouis) 6e3 ypaxyBaHHS TOBTOPCHb.
Bapianm 8
3. Cropite kmac «Emincy. BHyTpimHe npeacTaBieHHS eminca — iHCHI
KOOpJIMHATA BEPIIMH OMHCAHOTO HABKOJIO HBOTO MPSIMOKYTHHUKA.
PeanizyiiTe MeToau Kiacy (CTaTH4HI) 1 METOAM peaiizallii (HecTaTuyHi):
® IS 3HaXO/DKCHHS KOOPAWHAT IIEHTpA eJIiIca, IO eIirca;
® ISl 3HaXO/PKEHHS BIJICTaH1 MK LICHTPAMH JIBOX €JIIIICIB.
CTBOpITh IOXITHUN KIIAC «OKPYKHICTBY, Y IKOMY:
e nepeBm3HauTe Meron toString() s BHBEICHHS OKPYXHOCTI Y
BUTTISIAL «OKPYXKHICTB 13 IEHTPOM (X, Y) Ta pajiycoMm I»;
® Jl0JaliTe METOJ, IO TeHEepPye MachuB TOYOK, IO JIeKaTh Ha
OKPYXHOCTI (KUTBKICTh TOYOK MEPETAETHCS K MapaMeTp);
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® J[0/aliTe METOJ TEPEeBIpKH, UM JISKUTH 3aJaHa TOYKa BCEPEIWHI
OKPY>KHOCTI.
4, Hanuiith METOJ JJI1 COPTYBAHHS CIIMCKY €JIINCIB 3a BEIWYHMHOI IXHBOT
TJTOTII.
5. Hamumiite Meton, mo mpuiiMae sk mapamMeTpu Bl Kojekmii Map i
BUJANISE€ 3 TEPIIOi KOJIEKIIi Bce KIIOYi, SIKI 3yCTpIiUaloThCsA y APYTid
KOJIEKIIII.

Bapianm 9

3. CrBopith kiac «Yac» mist 30epiraHHsa 3Ha4eHHs yacy 100u. BHyTpiniHe
MPEACTABICHHS 4Yacy — TPHU LUIMX YHKCA, SKI BU3HAYAIOTh TOJUHH,
XBUJIMHU 1 cekyHau. Peanizyiite meronu kimacy (CTaTH4HI) 1 METOIU
peanizaiii (HecTaTUyH1):

® /Uil CTBOPEHHS 00’€KTa 3a 3aJaHUMU  TpPbOMa  IIJTUMHU

yuciamMu (3 MepeBIPKOIO0 HA HEMIPUITYCTUMI 3HAYCHHS );

® METOJ| MOpPIBHSHHS OO0’€KTIB Ha PIBHICTb, METOJl BHU3HAYCHHS
KUIBKOCT1 CEKYH/I, IO MPOUIILIIN 3 TTOYaTKy J00u;

® METO]l 3HAXO/KEHHS KIJIBKOCTI CEKYH/I, SIKI PO3AUIAIOTh J1BA 3aJaH1
00’€KTH Hacy.

CTBOpITH MOXIJTHUM KJIaC, Y AKOMY:

® Jl0JaiiTe METOJ MJisi BU3HAYEHHS BIAMOBIIHOIO Yacy B IHIIOMY
4acoBOMY MOsIC1 (HOMEp MOSICY MEePETAETHCS K MapaMeTp);

e rmepeBu3HauTe Meron toString() I BMBEIEHHS 4acy B
TEKCTOBOMY BUTJISI/II, HAMPUKIIAM, «JIECATh TOJAWH JIBAIATH I ATh
XBUTUHY 3aMICTh «10:25:00%.

4. Hanumiith METOJ JUisl COPTYBaHHS CHUCKY 3HAau€Hb 4acy CIOYATKy 3a
KIJBKICTIO TOJIMH, ITOTIM 3a KIJIBKICTIO XBHJIMH.

5. Hanumnite merton, sk BUBOIWUTH BMICT KoJjekiii Map (to6To mapu
K04 — 3HA4YeHHs) B andaBiTHOMY MOPSAKY 3HA4Y€Hb, TOOTO COPTYE
3aIMCH 33 3HAYCHHSM (He 3a Kaouem).

Bapianm 10

3. CtBopith kiac « TpukyTHUK». BHYTpilIHE npeacTaBieHHs TPUKYTHUKA —
LIJIOYHMCENIbHI KOOPAWHATH WOro BepuIMH. Peani3yiiTe MeToAu Kiacy
(cTaTuyH1) 1 MEeTOAM peaizallii (HeCTaTU4H1) JJIsl:

® 3HAXOJ/DKEHHS IUIONI TPUKYTHHUKA, 3HAXOJKEHHS JIOBXKWHU HOTO
CTOpIH;

® TICPEBIPKH, YU JICKUTH 3a7aHa TOUKA BCEPEIUHI TPUKYTHUKA.
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CTBOPITH MOX1THHUM KJIAC, Y SKOMY:
e rnepeBu3HauTe Merox toString() ans BUBEACHHS TPHUKYTHUKA B
BUTJISAJII TPHOX YUCEI — TOBKUH HOTO CTOPIH;
® J0/aliTeé METOJ TNEpPEeBIpKH, UM TMEPETHHAETbCA TPUKYTHUK 13
IHIIIMM 3aJJaHUM TPUKYTHUKOM.
Hamumnite MeTon /Uit COpTYBaHHS CHUCKY TPUKYTHHUKIB 32 BEJTMYHHOIO
HANJOBIIIOI CTOPOHH.
Hamumnite mMeTon, mo mpuiiMae sSK mapaMmeTp KoJiekmiro Map 1 Oymye
HOBY KoJIeKIlir0o Map, y sikiil KJIro4i 1 3Ha4YeHHs MIHSAIOThCS MiciisaMu. Bci
MOBTOPIOBAH1 3HAYCHHS 3 BUXITHOI KOJEKINi (K1 HE BAaoCs 30eperTa B
HOBIM KOJIEKIIiT) MTOTPiOHO BUBECTU OKPEMO.

Bapianm 11
CrBopiTh knac «Jlamana miHis». BHyTpilllHE TpencTaBieHHA MiHIT —
ciicok (ArrayList) miloYHCEeNbHUX KOOPAUHAT 1i BY3JIOBHX TOYOK.
Meton toString() moBHHEH BUBOJMTH JIHIIO Y BUTIIAII «JIIHISA 3 TOYKH
(X1, Y1) 10 TOUKH (Xp, Yn)». PeainizyiiTe MeTo 1 Ki1acy (CTaTH4Hi) i METOIN
peanizaiii (HeCTaTh4Hi):

® I JI0JlaBaHHs 1 BUJIAJICHHS BY3JIB (Y JOBUIBHOMY MICIIi JTiHIT);

® I 3HAXOJDKEHHS 3arajbHOl JIOBKWHH JI1HIT,

® ISl BUBCACHHS B PSJIOK IMOCIIIOBHOCTI BY3JI0BHUX TOUYOK JIIHII.
CTBOpPITH MOX1IHU KJIAC, Y SKOMY:

e nepeBu3HauTe Meton toString() ams BuUBeAEHHS JiHIT y BUIJIAMIL:

«JTIHIS1 JOBKUHU X 3 TOUKH (X1, Y1) 10 TOUKH (X, Yn)»;
® Jl0JaliTe METOJ TMEpPEeBIPKH, YW HE BHUXOAHWTH JIHIS 3a MEXI
3aJIaHOTO TIPSMOKYTHHKA.

Hanumnite MeTon aisi COPTYBaHHS CIUCKY JIHINA 3a KUIBKICTIO BY3JIB Y
Hii. [Topsaiok copTyBaHHS — B1Jl KOPOTKHUX JIHINA O JOBIHX.
Hamumrite meToa, 1o mpuiiMae sk TapaMeTpud ABi KoJekiii Map 1
BUJIAJISiE 3 MEpPLIOi KOJEKIi BCe KIIOYi, Kl 3yCTPIYaIOThCS Yy JAPYTii
KOJIEKIIii.
Bapianm 12
CtBOpiTh KJIac «ABTOOYCHHI MapuipyT». BHYTpilHe mpencTaBieHHS
Mapmpyty — crnucok (List) abo macuB Ha3B 3YNMUHOK (IIyHKTIB, SIKUMHU
MPOXOJUTh MAapIIPyT), a TAKOX MAaCHUB IHTEPBANIB 3a YacOM MIXK
CYCIIHIMM 3yNHUHKaMu. Peanizyiite MeToau kiacy (CTaTHU4Hi) 1 METOIU
peamizaiii (HeCTaTU4HI):
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® IS 10JIaBaHHSI HOBUX 3YIHUHOK;

® IS BUBEACHHS MapIIpyTy B psAnoK y BUrsial «[logaTkoBuii MyHKT
— Ilynkt 1 — Ilynkr 2 ... KiHIeBUNA ITyHKTY.

CTBOpITH TIOXITHUHN KJIAC, Y SKOMY:

® Jl0JaliTe METOJ I 3HAXO/KEHHSI Yacy MpOi3ay MiX Oylb-sIKUMU
JIBOMa 3a/IaHUMU 3YTTUHKAMU;

e nepeBu3HauTe MeTon toString() IS BUBEACHHSA MapUIPYTy Y
Buriaal «Mapmpyt Bia I[logarkoBuii_nyHKT 1o KiHneBui MyHKT
3armMae X XBUJIMHY.

4. Hanumrite METOA JJISI COPTYBAaHHS CIUCKY MapIIPYTIB 32 YaCOM TPOi3ay
MapHipyToM BiJi To4aTKy a0 KiHis. [lopsimok copTyBaHHS — Bif
KOPOTKHUX MapIIPYTiB 0 TOBTHX.

5. Hanumiite Meton, mo mpuiiMae sk mapamMeTpu Bl Kojekmii Map i
CTBOPIOE HOBY KOJIEKI1IO Map, 10 AKOi NOTPAIUISIOTh TUIBKK T1 KJIHOYI,
K1 IPUCYTHI B MEPIIii KOJEKIi 1 BIACYTHI Y APYTiil.

Bapianm 13

3. CtBopith kiac «KopuctyBau comianibHOi  Mepexi». BryTpiniHe
NPECTaBICHHS KOPHUCTyBaya: iM’s, JIOTiH, Mapojib, AaTa HAPOIKCHHS
(Jjava.util.Date), macuB mocTiB KOpucTyBaJa (J1¢ KOKEH MOCT — IIe 00 €KT
13 IBOMA BJIACTUBOCTSIMU: JaTa MmyOJIiKallii Ta TeKCT). Peanizyiite meToaun
KJ1acy (cTaTuyHi) 1 METOIM peani3allii (HeCTaTU4Hi):

® i1 BHM3HAYEHHS BIKY KOpucTyBaya (I[UIOTO 4YHUCla pOKIB) Ha
MOTOYHY ATy,

® Ui BU3HAYEHHS pelimuney KOPUCTyBaya sIK KIJIbKOCTI HOTO MOCTIB,
3pO0JICHUX 3a OCTAaHHIM MICSIIb;

e wmetox toString(), sxkuit Bugae iHpopmariiro kopuctyBava y ¢hopMarti
«1M’SI — JIOT1H.

CTBOpITH MOXIJTHUMU KJIAC, Y AKOMY:

® Jl0JaliTe CTAaTUYHMIA METOJ] BU3HAUEHHs MPABHJIBHOCTI JIOTIHA 1
napodisi (JIOTiH Ma€ cKiagaTucs 3 OykB 1 uudp 1 mouymHarucs 3
BEJIUKOI JIITEPH; Mapoib Mae OyTH HE KOPOTIIUM 3a 8§ CHMBOIIIB,
000B’SI3KOBO BKJIIOUATH LU(PH 1 BEJIHKI Ta MAJICHBKI JITEPH );

e nmepeBu3HauTe meron toString() mnms BuBemeHHs iHbopMarliii mpo
KOpUCTyBaua y (opmaTi «IOriH — BIK — TEKCT OCTAaHHBOTO 3a
4acoM MOCTY».

4. Hanumite METOA AJii COPTYBaHHSI CIHUCKY KOPHCTYBaulB CIOYATKY 3a
JTATOI0 OCTAHHBOTO MOCTY, MOTIM 32 iM M (3a andaBiToM).
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5. Hamumiite merton, sk BUBOAWTH BMICT KoJjekiii Map (to6To mapwu
KJIII0Y — 3HA4YeHHs) B al(aBiTHOMY MOPSAKY 3HA4eHb, TOOTO COPTYE
3aIMCH 32 3HAYCHHSM (He 3a Katouem).

Bapianm 14

3. CtBopith kiac «Komip». BHyTpilllHe npeacTaBaeHHsT KOJIbOPY — TPHU LI
yucna B Aianaszoni [0; 100], mo 3a1ai0Th BIACOTOK SICKPABOCTI YEPBOHOT,
3€JICHOI 1 CHMHBOI CKJIaJ0BHX. PeamizyliTe mMeTonm Kjiacy (CTaTU4Hi) 1
METO/H peanizaiii (HecTaTu4Hi):

® ISl CTBOPEHHS KOJBOPY 3a 33JaHMMU TPhOMA IIUTMMH YHCIAMH B
niama3oHni [0; 255];

® I CTBOPEHHS KOJIbOPY 3a TPbOMa JIIMCHUMHM YHCIIAMU B Jiana3oH1
[0; 100] a6o [0; 1];

® METO/I, IO 32 3aJ]aHKMHU JIBOMa KOJIbOpaMH a i b cTBOpro€ TpamieHT
MDK HHUMH, TOOTO HOBUH MacUB 00’ €KTIB-KOJBOPIB, y SIKOMY
HIEPIIUH KOJIIP JTOPIBHIOE @, OCTaHHIM JOpIBHIOE D, a BCi iHII €
MPOMIXKHUMH KOJIbOPAMH;

® METOJ BH3HAYEHHSA SICKPAaBOCTI KOJIBOPY, a TaKOX METOA
MOPIBHSIHHS KOJIbOPIB Ha «OUIBIIE» — «MEHIIE» 3a 3HAUYCHHAM
SICKPaBOCTI1 KOJIbOPY.

CTBOpITH MOX1THUM KJIAC, Y IKOMY:

® J[0/1aliTe METO/I IJIsl IEPETBOPEHHS KOJIbOpy Ha Mojaenb HSV;

® JI0JaliTe METO/, SIKHI y MacuBi 00’ €KTIB-KOJIbOPIB 3HAXOJAUTH TOU
KOJIp, 10 € HAHOJMKYMM JI0 3a/1aHOTO (32 3HAUEHHSIM MapamMeTrpa
H, «huey);

e nepeBu3HauTe Meton toString() mist BUBeIEHHS KOJIBOPY y Gopmari
HSV.

4. Hanumith METOA AJi1 COPTYBaHHS CHHUCKY KOJBOPIB 32 BEJIMYUHOIO
SICKPaBOCT1 — BiJl TEMHUX JIO CBITJIUX.

5. Hamumiite meton, mo mnpuiiMae sk mnapameTrpu ABl Kojekuii Map i
CTBOPIOE HOBY KOJIEKIIi0 Map, 10 sIKOT MOTPAIISIOTh TUTBKH Ti KO, SIKi
MPUCYTHI B 000X BXIJHUX KOJIEKIIISIX.

Bapianm 15

3. CtBopiTh Knac «Agnpecay». BHyTpimHe mnpencrtaBieHHs — iHAEKC (5-
3HAYHE IIIJIe YKCII0), MICTO, BYJIHIIS, HOMEp OYJIWHKY, HOMEDP KBapTUPH.
Peanizyiite MmeToau kiacy (CTaTU4H1) 1 METOU peaizailii (HeCTaTU4H1):

® METOJl CTBOPEHHS 00’ €KTa-aJJpecy Ha OCHOBI PsI/IKa BUIY «IHJIEKC,
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ByJuIl, OYyAWMHOK, KBapTHUpa, MICTO», i€ 1HJAEKC 1 KBapTUpa
MOXXYTh OyTH HE BKa3aHi, Hampukian: «34668, Binuugs, By
[mxenepna, 25», «Binaui, Byn. [HxeHepHa, 25, KB. 32»;

® METOJA, IO MOPIBHIOE Bl aJpecu Ta BU3HAUYAE, sIKA YacTHHA
azpecu 30iraeTbes (MOBEPTAE CIIJIbHY YaCTUHY aJpecy y BUTJISII
psiaka);

® METOJ IEPETBOPEHHS aapecu Ha psagok Buay «04123, mpocr.
Ilepemornu, 35, m. Kui».

CTBOpPITH MOX1THUM KJIaC, Y SKOMY:

® JOJalTe METOJ, L0 MNPUNMAE SK MapaMeTph MacHB aJpec, y
SAKOMY aJIpeCH MOXKYTh MOBTOPIOBATHUCH, 1 MIOBEPTAE MACUB aJIPEC
0€3 IOBTOPEHB;

e nepeBu3HauTe Mmerox toString() s BUBEAEHHS aapecH Ha
aHrmichkid MoBI. Ilim wac mepeknamy Ha aHIMIIKMCBKY MOBY
KUPUINYHI OyKBM MalOTh TPAHCIITEPYBATUCh, HAIMPUKIA],
«Chernigiv» 3amicTh «HepHIriBy».

4. Hanumnth MeTOA Uil COPTYBAaHHS CIHUCKY aJpec 3a JIOBXKHUHOIO
TekcToBOro mpencrasicHas aapecu (toString()). Ilopsmgok copTyBaHHS —
B HaIIPSIMKY 3MEHIIICHHSI JIOBKUHU PsI/IKA.

5. Hanumite meron, mo mpuiiMae sik mapamerp kosekiiro Map 1 Oynye
HOBY KoJICKITIF0 Map, B sKiif KJIr04i 1 3HaUYCHHSI MIHSAIOTBCS MiciisaMu. Bei
MOBTOPIOBAH1 3HAYEHHSI 3 BUXIJIHOI KOJEKIII1 (K1 HE BAaJIocs 30eperty B
HOBIW KOJIEKIIiT) MTOTPiOHO BUBECTU OKPEMO.

JlonaTkoBi 3aBIaHHS

6. Jlmsa cBoro BapiaHTy 1HAWBIIYaJbHOTO 3aBJaHHS OIHUIIITH MPUKIAIH
CHTYyaIlii, KOJIM HEKOpEeKTHa peaizamis MetoniB Object mist Bamroro
KJIacy MOXE TMPHU3BOJUTU JO O€3MOBOPOTHOI BTpPaTH OO0’ €KTIB IHOTO
KJIacy y pasl CripoOu 30eperTH iX y KOJEKIisX.

7. BukopuctoByroun icHyrouuii kigac HashMap, crBopith BiacHy
peanizaiito iHTepdeiicy Map, sika 3a Oyab-SIKOro crocody mpoxoay Hero
OyJZie TapaHTOBAHO BHIABATH KIIIOYl B TOMY K MOPSJIKY, Y SKOMY BOHH
JIOJaBaJINCA B KOJIEKIIIIO.

JlopaTkoBi BizomocTi
Koaexkuii JCF ( qus. puc. 3.1).
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Sex€E>
! SonedSet<E>

. TreeSet
| HashSet |
| LinkedHashSet

Puc. 3.1.

i Collection Framework

Buxirwyvenns ( 1uB. Tabmn. 3.2, 3.3 ).

3azanvHi Knacu sukaouens (java.util)

Iterabie<T> MapéK.V>
Collection<€> 1+ Hashtable
+ HashMap
List<E> Queug<E> | LinkedHashMap
| SortedMap<E>
1 ArraylList 1 PriorityQueue
— Vector 1 LinkedList | TreeMap
! LinkedList
Iepapxis inTepdeiiciB JCF 1 ix peamizarmiit
Tabnuys 3.2

Bukirouenns, mo nepesipsitorscs (Exception)

ClassNotFoundException

Kitac He 3HaiinaeHo (Hampukiaa, 6i0moreka, B
K1 BIH peali30BaHMI, HEAOCTYIHA Mij 4ac
BUKOHAHHSI TIPOrpaMu)

CloneNotSupportedException

Cripoba KJIIOHYBaTH OO’€KT, SIKUWA HE peajizye
inTepdeiic Cloneable

Illegal AccessException

3a00pOHEHO AOCTYII 0 KJIacy

InstantiationException

Cripo6a cTBOPUTH 00’ €KT aOCTPAKTHOTO Kiacy
abo0 1HTEpdeicy

InterruptedException

[loTik BHKOHaHHS NpPOrpamH, MepepBaHUN

THIIIUM [TOTOKOM

NoSuchFieldException

3anuTyBaHe MOJe HE ICHYE

NoSuchMethodException

3anuTyBaHUI METOJ HE ICHY€

ReflectiveOperationException

BukitodeHHs1, OB’ s13aHe 3 peduiekciero

Tabnuys 3.3

Buxirouenns, mo He nepeBipsaTbesa (RuntimeException)

ArithmeticException

ApubMeTnyHa  TOMUJIKA,  HAMPUKIA],

MiJICHHS HA HYJIb

ArraylndexOutOfBoundsException

Buxing  iHAEKCY 32 MEXiI  MacHBY

(HEeMPUITYCTUMUN HOMEDP KOMIPKH)
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ArrayStoreException

[IprucBO€HHST eneMeHTy MacuBy 00’eKTa
HECYMICHOTO THITY

ClassCastException

HenpaBunbHe mnpuBenenHs tumy. Kiac
00’€KTa HE BIAMOBIAE TUITY, 10 SKOTO BiH
MPUBOIUTHCS

EnumConstantNotPresentException

Cnpoba BHKOPUCTaHHS HEBU3HAYCHOTO
3HAYCHHS TIepepaxyBaHHs (Enum)

Illegal ArgumentException

BUKOpUCTaHHS HENPAaBUIBHOIO 3HAYCHHSA
11 apTYMEHTY i1 9Yac BUKJIMKY METOLY

IllegalStateException

HexopekTHuii cTaH 00’€kTa, 3a SKOTO
BUKJINK METOJIY HEMOKJIUBHI

3axinuennsa maon. 3.3

Illegal ThreadStateException

3anuTyBaHa  omeparlis, HeCyMmicHa 3
MOTOYHUM CTAHOM TIOTOKY

InterruptedException

Ctayiocsi iepeprBaHHs MMOTOKY BUKOHAHHSI
B 0araTormnoToOKOBOMY JO/IaTKYy.
[lepepuBaHHSA MOXE BHBECTH IOTIK 3i
cTaHy ouikyBaHHs (Wait) abo cHy (Sleep)

IndexOutofBoundsException

3HaueHHs  IHAEGKCY BHHMIIIO  3a
mornyctuMi Mexi. Mae naBa Jo4ipHI
KJIaCH:
ArraylndexOutOfBoundException 1
StringIndexOutOfBoundException

NegativeArraySizeException

Cnpoba CTBOpPUTH MacCHUB  BiJ’ €MHOTO
po3Mipy

NullPointerException

Cnpoba  3BepHyTMCS 70 O00’€kTa 3a

rocrinanasm null

NumberFormatException

[ToMunka miji 4ac mepeTBOPEHHS psaKa Ha

qHCIIOBUN (hopmaT

SecurityException

[TopymeHHs 6e3mexu

StringIndexOutOfBounds

Brxia THJIEKCY 3a MEXK1 panka

(HEmPUITYCTUMU HOMEP CUMBOJTY)

TypeNotPresentException

Knac, 3anmutanuid 3a iM’sM (y BUIJISAIL
psinka), He 3HaWmeHo. Ha BigmiHy Bifg
ClassNotFoundException, 1ie BUKJTFOUESHHS
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HE TepeBIPSIETHCS

UnsupportedOperationException  Buximk  HemaTpuMyBaHOI  OIeparlii,

HalpuKJIaa, SKIO0 O0’€KT MIATPUMYE
(ToOTO  peamidye) HE BCI  METOIH
3arajibHOTO 1HTEpderncy

IIpaBwia KOpeKTHOI 00POOKH BUKJIOYEHb

OO6poOsliTe BUKIIIOUCHHS MiibKU B MEXKaX BIAMOBIIAILHOCTI IOTOYHOTO

KJIACy 1 MOTOYHOTO METOAY OJHHM 13 TaKHX CITOCOOIB:

1.1. OO6pobutu Ha 1OMY piBHI aOcTpakiii 1 3HOBY BHUKUHYTH
BUKITIOUEHHS TOro Xk Kiacy: catch (Type e) {... throw e; };

1.2. OO6pobutu Ha 1LOMY pPiBHI a0CTPAaKIlli 1 BUKUHYTH BUKIIOUCHHS
iHmoro kiacy: throw new SomeException("message”, e); — To0rto
BUKJIFOYEHHS] OOTOPTKY BUIIIOTO PiBHS;

1.3. He BuUKMmaTH HOBUX BUKIIOUYCHb — MIilIbKU SKIIO HA TTOTOYHOMY
PiBHI MpobJieMa BUPIITY€ETHCS TIOBHICTIO.

OOpo0IstiiTe KOKEH KIJIaC BUKIIOYEHb OKPEMO.

Ha moyaTky mMaroTh 3HAXOAMTHCS OOPOOHWKH Il OUIBIN Crienu(piaHuX

KJIaC1B BUKJIIOYEHB, MIOTIM — JIJIS OLJIBIIT 3arajiIbHUX.

Ocranniii 00pooHMK — catch (Exception e) — moxe o00poOysaTH 6ci

BUKJIIOUCHHS, sKI He Oynau oO0poOJsieHi panime. BUKOpHUCTOBY€eTHCS

HEYaCTO, OCKIJIbKH CYNIEPEUUTh MPABUITY 2.

VYuukaiite mopoxkHix o0poonukiB ( catch (Type e) {} ). Koxne

BUKJTFOUCHHS] BUMArae siBHUX JIii.

Sxmo BukiaroueHHs irHopyetbes ( catch (Type e) {} ), To

3aJOKYMEHTYUTE, YOMY.

BukopucroByiite ook finally Tineku mis 3BinpHeHHS pecypciB (close(),

release() i . 1.).

OOpoOIIsAliTe BUKITIOUCHHS, 110 BUHUKAIOTH y Oytokax catch() i finally.

JlaGoparopHna podora Ne4

Tema: poOoTa 3 (haiiJIoBOIO CUCTEMOIO.
Merta: HaBYMTHCS BHUKOPHUCTOBYBAaTH MOXJIMBOCTI Java y poboti 3

(baiioBOIO CHUCTEMOIO JUIsl 30€epiraHHs JaHUX MPOrpaMy Ha JIMCKY, a TaKOXK JJIs
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MaHinyaoBaHHSA (aitnmamu 1 gupektopisMu. O3HAHOMUTHCS 3 TEXHOJIOTIEIO

cepiaiizartii 00’ €KTiB.

o1

8.
9.

TeopeTuyHi NUTAHHA

IToroxkn BBemenHs / BuBeneHHs. Kiacm mortokiB  InputStream,
OutputStream, Reader i Writer.

Bydepusariis BBeZieHHs / BUBEICHHS.

PoGora 3 Oimapuumu  ¢aitmamu  uyepe3  DatalnputStream 1
DataOutputStream.

Pobota 3 TekcToBuMH (haiiaamu 3a goroMororo PrintStream i Scanner.
Cepiamizariis 00’exriB. [ntepdeiic Serializable. [Toroku 06’ exTiB.

PoGorta 3 ¢aitnamu i qupexropismu. Kinacu File 1 Files.

KoHTpoJibHI 3an1uTaHHA

KopoTrko onumiTh mNpu3HAuYeHHsS KiaciB-Hamaakie InputStream i
OutputStream.

VY domy BiaMiHHICTH MiX Kilacamu InputStream, OutputStream 1 kmacamu
Reader, Writer?

Sk BIAKPUTH TEKCTOBUH (haiii JIJ1sl 10JJaBaHHS 3alKCIB y KiHelb (aiina?
Hagimo 3actocoByeThest Oy(depusaliisi BBeeHHs / BUBEeAeHH:A? SK1 Kiacu
il 3a0e3neuyroTh? HaBeniTe mpukiai.

Hagimno 3actocoByethcst meto flush()?

Jlns1 9oro 3acTocoByeThes cepiam3aiisa? ki MeToau BKJIOUYae iHTEpderc
Serializable i stk 3poOuTH KJTac 3aTHUM JI0 cepiami3ariii?

VY 4domy BiaminHicTh KiaciB DatalnputStream i1 DataOutputStream Big
kiaciB ObjectIinputStream i ObjectOutputStream?

Sky iHpopmariito mpo GoTo MOXxHA oTpuMaTH 3 00’ exrta File?

SIki onepartii Hax ¢aiamu i qupekTopisMu peanidye kiac File?

10. Slxumu cioco6amu MOXkHa ckorritoBatu (aiin y Java?

InauBinyajbHi 3aB1aHHA
3arajbHe 3aBIaHHA
Jns xnaciB 13 3aBaaHHsa 3 yabopaTopHoi podoTu 3 (st 6a30BOTO 1 JjIst
MOX1JTHOTO) pealli3yiTe MeXaHi13M cepiaizatii.
Hanumite nmporpamy, sika:

o d4urtae Hablp 00’ekTiB (0a30BOro 1 moxigHOro Kiacy) 3 CSV daiina i

MOMIIIIAE X JO MAacUBY a00 CIHUCKY;
O cepializye 1ei MacuB (200 CUCOK) y O1HApHUHN (hail;
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O pgecepianizye MacuB (200 crHCOK) 13 O1HapHOTO (haiia.
Imena daitniB 3amar0ThCs y BUTISAI HapaMeTpiB MiJ dYac 3amycKy
Iporpamu.
IIpoepama mae kopexmno 00poOIAMU NOMUTKOBL OaHi Y XiOHOMY atini!

Bapianm 1

JaHno daiin, mo MICTUTh CIHCOK JUPEKTOPIA (KOXKEH psmok daiina
MICTUTh TTOBHUH NUIAX O MEBHOI nupekTopii). Hamumiite mporpamy, sika
3HAXOJIUTh Yy IIbOMY CIIMCKY HaMOUIbIIy 3a 00’€MOM JTUPEKTOPII0 Ta
BUBOJIUTH ii BMICT Ha €KpaH.

*([a npoepamicmie). Hamumiite mporpamy, ska BBOJIUTh Ha3BY
JUpEeKTOpili 1 Macky IMeHl (aiina (Hampukiang, Macul —«a.?xt»
BIJIMOBITatOTh iMeHA (aidmiB a.txt 1 bba.xxt), a moTim mepeiiMeHoBye BCi
daiimm  gupekTopii, 1MEHa SKUMX BiANOBLAAaOTH Macui. [lig dac
nepeiiMeHyBaHHsl PO3MIMPEHHs (aiiina 30epiraeTbes, a 1M’ 3MIHIOEThCS
Ha HoMmep (paiisia B andaBiTHOMY HOPSIKY.

Bapianm 2

Hanumite nporpamy, sika BBOAUTH 1M’sl TUPEKTOPIi Ta MIAPAXOBYE B LI
JTUPEKTOPIi KITBKICTH (haiiiIiB KOKHOTO Tumy. Tum Qaiina BU3HaUYaeThCs 3a
Horo po31upeHHsaM (HanpuKiam, .java, .class, .txt 1 1. 1.).

*([na npoepamicmis). HanuiniTe mporpamy, sika BBOIUTH iMEHA JIBOX
JTUPEKTOPI 1 peryJasipHui BUpa3, a MOTIM KOIIIOE 3 IEPILIOT AUPEKTOPIi 10
apyroi Bci (Qaim, iMeHa SKUX BIAMOBIAAIOTH PEryJISpHOMY BHpPa3sy.
[Iporpama mnoBHMHHAa OOpOONATHM BCi BKiIaaeHi aupektopii. Ilig wac
KOIIIOBAaHHS CTPYKTYypa BKIIAJICHUX JUPEKTOPIN Mae 30epiraTucs.
Bapianm 3

Hanumnite mporpamy, sika rnepeiiMeHoBY€e BCl (aiiin 3 po3MIUPEHHIM .tXt
13 3a/1aHOi TUpeKTopii, Jaroun iM iMeHa 1.txt, 2.txt, 3.txt 1 Tak mami 3a
nopsiikoM. BueiTe cTapi imeHa ¢aiiniB Ha €KpaH 1 B TEKCTOBUMN (Daiil.
*([na npoepamicmie). HanuimiTe mporpamy, sika MOPIBHIOE BMICT JIBOX
3aJlaHuX TUPEKTOPI 1 BUBOAUTH CIIUCOK (haiiiliB, K1 BIAPI3HAIOTHCS. J1Jist
NOPIBHSHHA (DAilsIIB BUKOPUCTOBYHTE 1M s, PO3MIp 1 AaTy OCTaHHBOI
3miHM ¢aitna. [Iporpama mae oOpoOISTH BCl BKIIAJICHI TUPEKTOPII.
Bapianm 4

Hamunite mporpamy, sika KOMIIO€ 3 MEepIoi 3a7aH0i TUPEKTOPii 10 APyToi
BCi ¢aiinu, 3MmiHeHi 3a ocTaHHl 3 aHi. BuBenite iMmeHa daiiiB, 110
KOIIIIOIOTHCS, HA €KpaH 1 B TEKCTOBHM (paii.
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*([na npoepamicmis). Hanuinite mporpamy, sika mykae 3agaHy ¢pasy B
ycix aitnax aupekropii. [ns KokHOT 3HaWeHOT (pa3u BUBEIITH HA3BY
daiina, HoMep psaKa Ta mo3uIlito B psaaKy. [Iporpama mae o6po0saTH BCi
BKJIaZIeH1 JupekTopii. BuBeneni nani maioTh OyTH BiACOPTOBaHI 3a
MOBHUM iM’siM (paiina.

Bapianm 5

Hanumnite mnporpamy, ska s 3aJaHOi  JUPEKTOpIi  3HAXOAMTH
MaKCHMaJbHY TTIMOMHY BKIIQJCHOCTI MiAAUpeKTopiid. BuBeaiTh iMeHa BCix
MITAPEKTOPINA Ha €KpaH 1 B TEKCTOBUM (paii.

*([na npoepamicmis). HanumiTe nporpamy, sika JiIsS 3aJaHOl TUPEKTOPIi
BU3HAYA€, Ky YaCTUHY 3arajibHOro o0csary (y BIJCOTKax) 3ailMaroTh
¢daiimum koxkHoro tumy. Tun Qaitna BU3HAYAE€THCS KWOTO PO3LIMPEHHSIM.
Jlyist 30epiraHHs JaHUX BUKOPUCTOBYHTE Kojekiiro HashMap.

Bapianm 6

Hanumnte nporpamy, sika Jjisi 3aaHoi JUPEKTOpli BHU3HAYAE KIJTBKICTh
(aiisiB 3 ypaxyBaHHIM BKJIAJIEHUX TUPEKTOpiid. BUBeAiTh iMEHa BCIX IIUX
¢aiiniB Ha eKpaH 1 B TEKCTOBUM (aii.

*(Una  npoepamicmis). HamumiiTe mporpamy, sika IIyKae aJapecu
CJIEKTPOHHOI MOIMITH B YCIX TEKCTOBUX (haiiylax 3a/laHoi IUPEeKTopii 1
BHUBOJUTH YCl 3HaiJeHl aapecu Ha ekpaH. [lix yac BHBeneHHsS aapecu
BIJICOPTYHMTE 32 IM M JIOMEHY.

Bkazieka. BusHauutH, u4M € (alid TEKCTOBUM, MOXKHa 3a MHOro
PO3IIMPEHHSM; CIHCOK JAOMYCTUMUX pO3IMIMPEHb TEKCTOBUX (ailiB
(manmpukian, txt, htm, html, csv, java, ...) mporpamMa moBUHHA YUTATH 3
okpemoro Qaiina.

Bapianm 7

Hanumnite nporpaMy, sika 3HaXOJIUTh KIJIBKICTh PSAKIB Y KOXKHOMY .tXt-
daiim 3agaHoi AaupekTopii. IM’s gupekTopii BBOAWUTHM 3 KiaBlaTypH.
Pe3ynbpTaTi BUBENITh HA €KPaH 1 B TEKCTOBUI (haiii.

*([na npoepamicmie). HanuiniTe nporpamy, sika JijIs 3aJaHOI TUPEKTOPIi
BUJIAJISIE TUPEKTOPIi HAWHMIKYOTO PIBHS BKIAJEHOCTI, a (ailmm 3 Hux
nepeMmillye Ha OJIUH PIBEHb BHIIIE.

Bapianm 8

3amano iM’s ¢aiina name 1 mute yuciao N. Hanumnite nporpamy, sika
po30uBae 3amanuii dain Ha PparMeHTH, TOBKUHOIO He Oinmbie N OaiT.
Koxen ¢parmeHT notpioHO 30epertu B okpeMomy (aitmi 3 iM’siM hame-
XX, Je XX — TOpsaAKoBudM Homep (Pparmenta. BuBenitb imeHa
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CTBOpIOBaHUX (haiijliB Ta iXHI PO3MIpU Ha €KpaH, a TaKOX Yy TEKCTOBHI
daiin.

*([na npoepamicmis). Hamuimith mnporpamy, skKa 3a 3aJaHuM 1M sIM
¢aitna- ¢parmeHTa name-xx IIykae iHm ¢parMeHTH 1 00’eaHye iX B
onuH ¢ain 3 iM’ssM name. SKmo sSKUch 13 (PparMeHTiB BiACYTHIH,
BUJIAITE MOBIJOMIICHHS PO MOMUJIKY.

Bapianm 9

Jlano daiin, MO MICTUTh CIUCOK IUPEKTOPiN (KOKEeH psmok daiiia
MICTUTh TOBHHUM IIIAX JO TMEBHOI JaupekTopii). BuBectn Ha3Bu BCix
¢aiiniB 13 IUX AUPEKTOPIH OTHUM CIUCKOM B ali(haBITHOMY MOPSJIKY.
*([nsa npoepamicmis). Hanumnite nporpamy, sika 3MEHIIIYE PO3MIp MAMK{
npoekty Visual C++ (a6o Visual C#), Bunansroun 3 Hel BCi daiinm, 6e3
SAKUX MPOEKT MOKE OYyTU YCHIIITHO BIAKPUTHI 1 3aHOBO KOMITIILOBAHUM.

[Iporpama moBuMHHaA TakoX 30epiratd Bci (ailyii rOTOBHX Iporpam i3
migmnamnok Release.

Bapianm 10

Hanumite nporpamy, sika BBOAUTH TpH 1MeH1 aupektopiil (A, B 1 C) ta
00’ennye nBi aupekTopii A 1 B B onny nupekropito C. Skiio qupexropis
C BXe ICHye, TO BUBEAITh nonepexeHHsA. Akmo aupekrtopii A 1 B
MICTATHh (aitii 3 oJHAKOBUMHU iMeHaMHu, TO B C MOTPiOHO MOMICTUTU
TUIbKU OJIHY, HAWHOBIITY BEPCitO HOT0 (haiina.

*([na npoepamicmie). HamminiTe mnporpamy, sika ckaHye Bci ¢aiim
BUXI1JIHMX KOJIB Java B 3ajJiaH1il TUPEKTOPIi 1 BU3HAUYAE, CKIIBKU BIJICOTKIB
KOy CKJIaaloTh KomMeHTapi. HeoOximHO BpaxoByBaTH 1 OJHOPSAJIKOBI, 1
OaratopsiikoBi koMeHTapi. [Iporpama moBuHHa 0OpOOJISTH BCl BKJIAJICHI
JUPEKTOPII.

Bapianm 11

Hanumnite mporpamy, sika KOMitO€ 3 MEpIoi 3a1aH01 AUPEKTOPii 70 Ipyroi
BCi ¢aiinu, 3MmiHeHl 3a ocTaHHl 3 naHi. BuBeniTe iMmeHa daiiB, 110
KOITIIOIOTHCS, HAa €KpaH 1 B TEKCTOBHM (paii.

*([na npoepamicmie). Hanuimite mporpamy, sika MOPIBHIOE BMICT JBOX
3aJIaHUX JUPEKTOPIi 1 BUBOJIUTH CIIUCOK (haiiiliB, Kl po3pi3HAIOThCA. s
NOPIBHSHHA (DaiiJIIB BUKOPUCTOBYHTE 1IM’Sl, pO3MIp 1 J1aTy OCTaHHbOI
3minu ¢aiina. [Iporpama moBuHHA 00pOOIIATH BCl BKIAACHI TUPEKTOPII.
Bapianm 12

3amani iM’s ¢aina name 1 nute yuciao N. Hamumiite mporpamy, sika
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po30uBae 3agaHui Qaiin Ha ¢parMeHTH, TOBXKUHOK HE Oibine N OailT.
Koxen ¢parment notpiobHO 30epertu B okpemMoMy Qaiini 3 iM M name-
XX, J€ XX — TOpsAaKoBHM HoMep @QparmeHnta. BuBenitb iMeHa
CTBOpIOBaHUX (haliiB 1 1XHI pO3MIpH Ha €KpaH, a TaKOX Yy TEKCTOBUH
dbaii.

*(na npoepamicmig). HanuimiTe mporpamy, ska 3a 3aJaHUM iM’SIM
daiina- PpparMeHTa name-xx IIykKae iHIN ¢GparMeHTH Ta 00’€IHY€E iX B
oauH (Qaitn 3 iM’ssMm name. SIKmo SKuUHCh 13 (parMeHTiB BIJACYTHIH,
BUJIalTE TTOBIJJOMJICHHS PO MIOMUJIKY.

Bapianm 13

Hanumnite nporpaMy, sika 3HaXOJUTh KIJIBKICTh PSAKIB Y KOXKHOMY .tXt-
¢daiim 3amaHoi nupektopii. IM’s  gupekTopli MOTPIOHO BBOAUTH 3
KJaBiaTypu. Pe3ynbrat BUBEIITh Ha €KpaH 1 B TEKCTOBUM (haidJl.

*([nsa npoepamicmis). HanumniTe mporpamy, sika BBOJUTH iMEHA JIBOX
JUPEKTOPI 1 peryasipHUi BUpa3, a MOTIM KOIIOE 3 TIEPIIOl JUPEKTOPIi 10
JIpyroi Bcl (aiau, IMEHa SIKUX BIAMNOBIJAIOTh PETYJISIPHOMY BHUpPa3y.
[Iporpama moBHMHHAa OOpOONATHM BCi BKiIajneHi aupektopii. Ilig dac
KOITIFOBaHHS CTPYKTYpa BKIIAJIEHUX JUPEKTOPIN Mae 30epiraTtucs.
Bapianm 14

Hanumite nporpamy, sika BBOAUTH TpU iMeH1 aupektopii (A, B 1 C) 1
00’ennye nBi aupekTopii A 1 B B onny nupekropiro C. SIKio aupexropis
C Bxe ICHye, TO BUBEAITh nomnepemxeHHsA. SAkmo aupektopii A 1 B
MICTATHh (Daitii 3 oJHAKOBUMHU iMeHaMHu, TO B C MOTPiOHO MOMICTUTU
TUIbKU OJIHY, HAWHOBIITY BEPCit0 HOTo (haiina.

*(nsa npoepamicmis). Hanumnite nporpamy, sika JJis 3aJaH0l JUPEKTOPIT
BHU3HAYA€, Ky YacTHUHY 3arajlbHOro ooOcsary (y BIICOTKax) 3ailMaroTh
daiinmn koxxkHoro Tumy. Tum Qaitia BU3HAYAETHCS WOTO PO3IIMPEHHSIM.
Jlnist 30epiraHHs JaHUX BUKOPUCTOBY#TE Koekiiro HashMap.

Bapianm 15

Hanmumnite nporpamy, sika 1jis 3aJlaHOi JUPEKTOPli BU3HAYAE KITBKICTh
GdaiiiB 3 ypaxyBaHHSIM BKJIAJCHUX TUPEKTOPii. BuBemiTh iMeHa BCiX IHUX
(aiiniB Ha eKpaH, a TAKOXK Y TEKCTOBUM (haidJ.

*([na  npoepamicmis). HamumiiTe mporpamy, ska IIyKae aapecu
€JIEKTPOHHOI TMOMITH B YCIX TEKCTOBUX (hailylax 3a/laHoi IUPEKTopii 1
BUBOJIUTH YCI 3HaWlJeHl aapecu Ha ekpaH. [lix yac BHUBEICHHS aapecu
BIJICOPTYHMTE 32 IM M JIOMEHY.

Brasziexa. BusHaunth, um € Qaia TEKCTOBUM, MOXXHA 3a HMOro
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PO3IIMPEHHSIM; CIIHCOK JAOMYyCTUMUX PO3MIMPEHh TEKCTOBHUX (aiiiiB

(mampukiman, txt, htm, html, csv, java, ...) mporpamMa MOBHHHA YHUTATH 3

okpeMoro (aiina.

JlonaTkoBi 3aBIaHHS

Y Java nis 4dTaHHS 1 3amucy Zzip-apXiBIB 3aCTOCOBYIOTHCS KJIACH
ZiplnputStream 1 ZipOutputStream. BukopucTOBYIOYM IIi KJIacH, HAIWIIITH
mporpaMmy, sSka MOXKE apxXiByBaTH 1 poO3MakoByBaTh Habip ¢aime abo
nupekTopii. Bxigai nani (To6to Habip iMeH (aiiiB abo TUPEKTOPiil) mporpama
MOBUHHA OTPUMYBATH Y BUTJISI TTapaMeTPiB KOMAaHHOTO PSIKA.

HanamryiiTe KOH(Irypallito 3amycKy MpOEKTY Tak, U100 oTpuMaTH Qaiin
Jar, sxuii moxkra 3amyctutd B OC WIiNndows moBiiHUM KJIAI[AaHHSM 110 HbOMY.
[IpoTecTyiiTe #oro poOOTy, BHUKIMKAIOYM MOro 3 KOMaHAHOTO psAJKa 1
nepeIaroyy B KOMaHAHOMY PSIIKY iMeHa (ailiniB (IUpeKTopiit).

JlonaTkoBi BigomMocTi
Apxitekrypa Java 1O ( nuB. puc. 4.1-4.3).

StringBufferinputStream SequencelnputStream

Peek InputSream Byte Array InputStream

D <. |— PipedinputStream
FileInputStream InputStream P pu

félréi

FilterinputStream BlockDatainputStream ObjectinputStream

1 i
£ | :
i i
1 1
i :

BufferedInputStream winte face» || «inte rface »
InputStream Fee=e=== .

DatlnputSream > Datainput_| -} Objectinput

Line NumberInputStream

PushbackinputStream

Puc. 4.1. lepapxis 6aliToBUX MOTOKIB BBeeHHs InputStream
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ByeAmayOutputS tream

PipedOupusream —— >

OutputStre am

T

FilterOutpus veam

A

A}

FileOutpuS vream

BlockDanOupusSream

1
Daro & -___{> <interface»
Wmnran DataOutput
|
PrintSvream BufferedOutputS tream ]

RundomAccessFile

ObjectOutpus ream

v

cinterface»

ObyjectOutput

Puc. 4.2. lepapxis 6aliToBux nmoTokiB BuBeAeHus OutputStream

BufferedReader

>

Reader

<

ﬁ& JANEAYAN

LineNumberReader

InputSreamR eader

i

FilterReader

PipedReader

SringReader

PushbackReader

FileReader

CharArrayReader

Puc. 4.3 Iepapxis TekCTOBUX MOTOKIB BBeieHHs Reader
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CharAmayWriter —————{" Witer <} OutputSveamWriter

FileWriter

BufferedWriter

FilterWriter PrintWriter

SringWriter

PipedWriter

Puc. 4.3. lepapxist TeKCTOBUX MOTOKIB BuBeaeHHS Writer

JlaGoparopHa podora NeS

Tema: po3poOka rpagiyHOro BIKOHHOTO 1HTEpdEHCy.
Mera: oTpuMaT  HAaBUYKM  CTBOPEHHS  JOJATKIB 13  TrpadiuHuMm
1HTepdencoM KoprcTyBaya. BUBUUTH MOXKIMBOCTI MMakeTa Swing.
TeoperuuHi nuTaHHS
MoJIMBOCTI Ta 0cOo0IMBOCTI OibmioTexk Swing i AWT.
[MonsarTs 1 nmpuanmmu Usability.
GUIl-penakrop IDEA 1 #ioro Mo>xJIMBOCT!I.
Knac JFrame.
Knacu rpagiunnx kommonent JPanel, JLabel, JButton (i #ioro Hamazaku),
JTextBox, JTextArea, JComboBox, JScrollPane, JSlider, JTabbedPane.
Jomomixkwi kmacu: Color, Dimension, Font.
. Knacu posmimiens (layouts).

ok N E

N o

8. BupiBHIOBaHHs eneMmeHTiB. PydHe 1 aBTOMaTW4He 3aJaHHS PO3MIpiB
€JIEMEHTIB.

9. Toxii. Mexani3m 00poOKH moii Swing.

10. Memnto 1 maneni iHcTpyMeHTiB. OOpoOKa IXHIX MOAi.
KoHTpoJibHI 3an1uTAaHHA

1. Tlepepaxyiite ocHOBHI BigMmiHHOCTI 0i0mioTek Swing i AWT. fky 3 HEHX
Kpale BUKOPUCTOBYBATH 1 4oMy?

2. IlepepaxyiiTe OCHOBHI CTaHIApPTH, IO PETYJIIOIOTh PO3TAITyBaHHS
€JIEMEHTIB €KpaHHO1 (OPMH.

3. HaBeniTh mpukiam Koy, 110 CTBOPIOE BIKHO 1 KHOTIKY Ha HHOMY.

4. Sk 3a monomorow mMeToniB kiacy JFrame mMoxkHa TUHAMIYHO 3MIHIOBaTH
30BHIIIHIA BUTJIS BIKHA?
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. Y sikomy BUTJIsiI1 30epiraeTbes rpadiuyHuid Au3aiiH GopMU, CTBOPEHHUI
GUIl-penakropom?

. KopoTko omuiite mpu3HA4Y€HHS Ta OCHOBHI METOIM KJIAaciB rpadiuHHUX
xommoneHTiB:  JPanel, JlLabel, JButton, JTextBox, JTextArea,
JComboBox.

. Slxi xmacu posmimiens (layouts) peamizoBani B SWiNQg i 4MM BOHU
BIJIPI3HAIOTHCS?

. Onumnite npusnadeHds kiaciB Color, Dimension, Font i HaBenmith
MPUKIIATU 1X BUKOPUCTAHHS.

. SIk MOXHa 3aJaTH BUPIBHIOBAaHHS KOMIIOHEHTa, WOTO MIHIMAJIBHHUMA 1
MaKCUMAaJIbHUI po3Mipu?

10. Ax y Swing oopoomstotses noii GUI?

11. o Take ciyxad (listener) i siki cTaHmApTHI KJacu cliyxadiB € y SWing?

12. Yuwm Binpizaserbes Adapter Bix Listener?

13. sIx BukopucToByBaTH abcTpakTHi Kiacu MouseAdapter i ActionListener

It 00poOku  HaTuckaHHs kHomku (JButton) wmumikoro? HaseniTh

MPUKIIAIN.

14. sIk moxHa 00poOutn moemnanHs knasim Ctrl-Alt-F5 3a monmomororo

KeyAdapter?

15. Onumrite ocHoBHI Meroam kiaciB JMenu i JToolbar. fx waiinmerme
JOJaTH OJIHAKOBI OOPOOHMKH 1 ISl MYHKTY MEHIO, 1 JJI1 BiATOBITHOT
KHOIIKH MaHell IHCTPYMEHTIB?

InauBiayajabHi 3aBIaHHA
3araJjibHe 3aBJIaAHHA
. CTBOpITH BIKHO BXOJy /10 CUCTEMHU. BIKHO MTOBUHHE MICTHUTH:
® TEKCTOBI TMOJsi JJIi BBEJCHHS JIOTIHA 1 TapoJisi 3 MiANUCaMU
(BBeZeHUH TIapoJIb HE Ma€e OyTH BUIHO);
® KHOMKHU «YBiTHY, «Peectparisny» 1 «CkacyBaTuy.

BikHo Mae BIOMOBiIaTHM  CTaHJApTaM pPO3TalllyBaHHS  €JIECMCHTIB

yIOpPaBIIHHS.

[Tix gac Bubopy «CkacyBaTu» poO0OTa IpOrpaMu 3aBEPIIYETHCA.
[Tix yac BUOOPY «YBIMNTH» BUKOHYETHCS IEPEBIPKA MPABUIBLHOCTI JIOT1HA 1

TapoJis 1 BUJAETHCS MTOBIIOMIICHHSI PO Pe3yJIbTaT MEPEBIPKHU.

[Tin yac BubGoOpy «PeecTpalliss» BIKHO MEPEXOIUTh Y PEKUM peecTparlii

HOBOTO KOPHUCTYBaua (3MIHIOETHCS 3ar0JIOBOK BIKHA, 3 SIBIIIETHCS HOBE TOJIE JIS

H1ATBEPAKEHHSI TAPOJIsl, XOBAETHCS KHOIKA « Y BIUTHY).

Jl;st 30epiranHst JIOTIHIB 1 TIAPOJIIB Y TIaM STl BUKOPUCTOBYHTE KOJEKIIIIO
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Map.

Peanizyiite cepianizaiiro UX JaHUX J10 Qaiina.
(*{ns npoepamicmis). Tlapom B mam’daTi 1 Ha JUCKy 30epiraiite TiIbKH B
samudpoBaHoMy  BUTSAl. Jns  mm@pyBaHHS  BUKOPHUCTOBYHTE — KJjac
MessageDigest i anroputm SHA-512.

2. CTBOpPITH A0OAATOK (32 BapiaHTOM) 3 BIKOHHUM iHTepdeiicom. BikHO
JoJaTKa Ma€ MICTUTH MEHIO 1 TaHeJdb 1HCTPYMEHTIB. Yci Jii MaroTh
BUKOHYBATHCSl KUIBKOMa CHocoO0aMu: dYepe3 MEHI0, KHONKHA TMaHelnl
IHCTPYMEHTIB, Tapsdl KJIaBIIIIi.

Peanizyiite 30epexxeHHs MaHUX mporpamu y ¢aiia 1 3aBaHTaXKECHHS 3
daiina. [lepenik 000B’SI3KOBUX MTyHKTIB MEHIO:

e File: New, Open, Save, Save as, Exit;

e Help: About.
Bapianm 1

3. I'pa «llazm». Ha mnouatky rpu Ha ¢Qopmi y JIOBUIBHUN CrOCIO
PO3MIILLYIOTBCA ~ OPSIMOKYTHI  (pparmMeHTH 300paxkeHHs-nazna. Jam
KOPUCTYBa4 MOK€ BHJIUIATA 1 TMeEpeMilllyBaTd (parMeHTH masia 3a
JIONIOMOTOI0 MUIIIKH, a TaKOoX 3a JOMOMOIO KiaBimI-CTpiIoK. ['pa
3aBEPIIYEThCS, KOJM BCl (parMeHTH TMaszna OyayTh pO3MIIICHI Yy
MIPABHJILHOMY TIOPSTIKY.

Jlns BimoOpakeHHsT KOKHOTO (parmMeHTta BuKopucTOoByHTe JLabel a6o
JButton 13 300paxkennsm. Ilig wac BuaieHHs y ¢parMeHTa Mae
3’SBIATHCS 4YepBOHA pamka. [licis KOXKHOTO XOXy MporpaMa IMOBHHHA
aBTOMAaTUYHO BU3HAYATH, YU 3aBEPILIECHO TPY.

(s ne npoepamicmis). dparMeHTH KapTHHKH MOXKHA IMIJArOTYBaTH
3a37alIeTib y BUIIIANI OKpeMux (¢aiiiB, ToOTo HaOlp (parMeHTIB He
3MIHIOETHCSA, 3MIHIOETHCS TITBKH IXHE PO3TAIIyBAaHHS Y BIKHI IPOTPAMH.
(*na  npoepamicmie). PeamizyiiTe MOXJIMBICT, BHOOpPY BHXIJIHOI
KapTUHKH, KUIBKOCTI (parMeHTiB Tasjia, a TaKoX aBTOMAaTHUYHE
PO3/17IEHHS] KapTUHKU Ha (pparMeHTH.

Bapianm 2

3. I'pa «PeBepcey». IrpoBe mosie 66 ckiagaeTbecsi 3 KIITUHOK, KOXKHA 3 SKHX
3abapBiieHa B OJIUH 13 JIBOX KOJILOPIB — Oinmii abo cuniil. Ha mouatky rpu
KIITUHKY (papOyrOThCsl y BUMAAKOBUHM cIoci0. Y mpolieci rpu IpaBellb
MOX€ 3MIHIOBaTH KOJIp KIITHHOK, HaTUCKaroun Ha HuX. [lig dac
HATUCKAHHS Ha KJIITUHKY OJJHOYACHO 3MIHIOETHCS KOJIP YCIX KIITHHOK Y
il psaKy Ta B ii cToBmil. MeTa rpu — nogapOyBaTH BC1 KIITUHKH B OJUH
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KOJIIp.
BikHO mOBHMHHE MaTH TEKCTOBHMH HAIUC, IO MOBIJIOMISAE, CKUIBKH
KJIIITHHOK KOXXHOTO KOJIbOPY Hapasi € Ha moJji. I[licias KoXHOro Xojmy
mporpama MOBHHHA aBTOMATHYHO BU3HAYATH, YH 3aBEPIICHO TPY.
JIist KIITHUHOK TOJsi BUKOPUCTOBYWTE KHOIKHM 3 KapTUHKaMu. Y Qaiin
30epiraiiTe MOTOYHUI CTaH TpH.
(*{ns npoepamicmie). PeanizyiiTe MOKIUBICTH BHOOPY PO3MIpPY irpOBOTO
MOJISI, peA3yWTe PEKUM PYIHOTO 3aBAaHHS KOJBOPIB KIITHHOK Ha
MOYaTKy I'PH.
Bapianm 3
I'pa «Canep». IlpaBuna rpu aHamoriuli g0 craHgapTHoi rpu Windows.
BuxopucroByiite irpose mosie 1010. BikHO MOBHHHO MAaTH TEKCTOBHIA
HAIKC, M0 TMOBIIOMIISIE, CKUIBKA «MIH» 3aJUIIMIOCS HE3HAWJICHUMH.
[Ticmss KOKHOTO X0y TporpamMa IMOBUHHA aBTOMATHYHO BHW3HAYATH, YH
3aBEPILECHO TPy 1 YA BUTPAB I'PaBEIlb.
J171s1 KOMIpOK BUKOPUCTOBYWTE KHOIIKH 3 KapTUHKaMu. Y (ails 30epiraiite
MOTOYHUH CTaH TpH.
(* {nst npoepamicmis). PeanizyiiTe MOXKIIMBICTh BHOOPY pO3MIpy irpOBOTO
noJIst 1 KUTBKOCTI «MiH». PeanizyiiTe aBTOMaThyHE KAacKaJHE PO3KPUTTS
CYCIJIHIX KOMIPOK M1J] 4YaC PO3KPUTTS KOMIPKH 3 HYJIbOBUM 3HAUCHHSIM.
Bapianm 4
[Iporpama «llloneHHuK». Y KOXEH MOMEHT 4Yacy BIKHO JOJAaTKa Mae
BiIoOpakaTH OJIMH 3alHC IOACHHNKA, IKHH BKIIFOYAE:

® Ha3BYy NOJIi (TEKCTOBE MOJE);

® JoKJIagHuI onuc (0araTopsaKoBe TEKCTOBE MOJIC);

® jaTy, yac (TeKCTOBI MOJIs);

® TIpanopels «BaXKJIUBA OIS,
VY BiIkHI TakoX MawTh OyTH KHONkW «Hactymna», «llomepemus» s
nepexoay MK MOAISIMHU.
Mae OyTu MOXKJIMBICTb peJlaryBaHHs BCIX aTpUOyTiB Moii. 3a KHOMKOIO
«3acTtocyBati» 3MIHM TOBHHHI 30epiratucs B mam’sTi. Y  aiin
30epiraiiTe BCi 3aMKUCH II0JICHHUKA.
(*[ns npoepamicmie). PeanisyiiTe mepeBipKy MPaBHILHOCTI BBEICHHS
natd 1 4yacy. Peanmizyiite ¢GuUibTp 3ammciB 3a Jaror0 (i TOIIYKY
3aJ1a€ThCA Jlana3oH J1aT), a TAKOXK 3a JOBUIBHOKO (Ppa3oro B TEKCTI OMHCY
moii.
Bapianm 5
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3. Ilporpama «AnpecHa KHUTay. Y KOKEH MOMEHT 4acy BIKHO J0JaTKa Ma€
Bi0Opa)kaTu OJIMH 3aIUC aJIPECHOT KHUTH, SIKHI BKITIOYAE:
® iM’s JIOJAWHU (TEKCTOBE MOJIC);
e i Tenedon Ta e-mail (TEKCTOBI MOJIs);
e rpymny (COUCOK, IO BUIAJIAE), HAPUKIIA, «/py3i», «3HailoMi»;
® TIparmopers «I0JaHUHN 10 OOpaHUX KOHTAKTIBY;
® JICHb HAPOKEHHSI (TEKCTOBE IOJIE).
Y BikHi MawoTh Oyt kHOmku «Hactymuuii», «Ilonmepenuiit» ans
nepexoay MIXK 3aliCcaMH.
Mae OyTH MOXJIMBICTH peJaryBaHHS BCIX MOJIIB JaHUX. 3a KHOIKOIO
«3acrocyBaT» 111 3MiHU MalOTh 30€piraTUCs B IaM’ sITl.
VY aitn 30epiraifTe BCl 3aNIUCH aIPECHOT KHUTH.
(*[ns npoepamicmie). PeanisyiiTe TNepeBipKy MPaBHILHOCTI BBEICHHS
tenedoHa Ta e-mail. Peami3yiiTe MOXIIMBICTH COPTYBaHHs 3aIllHCIB 3a
PI3HUMH aTpUOyTaMH.
Bapianm 6
3. Ilporpama «3amoBieHHS». Y KOKEH MOMEHT 4acy BIKHO J0JlaTKa Mae
B1J100pakaTu 1H(OpMaIlio PO OAHE 3aMOBJICHHS, SIKa BKJIIOYAE:
® JlaTy 3aMOBJICHHS, HAHMEHYBaHHS TOBapy, iM’sl 3aMOBHHUKA 1 HOTO
TenedoH (TeKCTOBI MOJIs);
® KaTeropiro ToBapy (CIHUCOK, 110 BUMAAa€), Harpukiaj, «HoyTtoyk»,
«HetOyx», «[Inanmery;
® KUIBKICTh (TEKCTOBE MOJIE, TOMyCTUMO TUTBKH I1JI€ YUCIIO);
® ajpecy 3aMOBHHKA (OaraTopsiIKOBE TEKCTOBE TOJIE);
e npanopii «TepminoBuii» 1 «Omiata rOTiBKOIOY.
Y BikHl MawTh Oytn kHomku «Hactymuuit», «llonepegniit» s
nepexoay MIXK 3aIiCcaMH.
Mae OyTH MOXJIMBICTb peJaryBaHHs BCIX MOJIB JaHUX. 32 KHOIKOIO
«3acrocyBati» Il 3MIHM MaioTh 30epiratucs B mam’sTi. Y (aiin
30epiraiiTe BCi 3aMOBJICHHS.
(¥ npoepamicmie). PeanisyiiTe BHOIp HalMEHyBaHHS TOBapy 3i
CIIUCKY, SIKU aBTOMAaTUYHO (POPMYETHCS 3aJ€XKHO BiJl 00paHOi KaTeropii
ToBapy. PeamizyiiTe (uIbTp 3amuciB 3a KaTEropi€ro TOBApy, a TaKOX 3a
o3HakaMmu « TepmiHOBUI» 1 «OriaTa TOTIBKOIO.
Bapianm 7
3. I'pa «Mopcskuii 01it». KopuctyBau rpae npotu komn’rotepa. Komm torep
po3Milye «kopabiii» Ha MOJi y BUMAJAKOBUHN CociO, a TpaBellb MOBUHEH
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ix 3HalTH. BukopucTtoByiiTe irpose noje 8*8. I'paBels BUTpae, sIKIO BiH
3HaXOJUTh yC1 «KOpaldii» MPOTUBHUKA, 1 TPOTrpae, AKIIO HE 3HAXOAUTH 1X
3a 25 xoaiB. Y BIKHI MalOTh OyTH TEKCTOBI HAIMCH, CKIJIBKUA «KOPAOIiB»
Hapasl «BOUTO», «ITOPAHEHO» 1 CKIJIBKY Ie He 3HaineHo. Ilicns koxxHoro
XOJly porpaMa Ma€e aBTOMaTUYHO BU3HAYATH, YU 3aBEPILICHO TPY.

J1J11 KOMIpOK BUKOPUCTOBYHTE KHOTIKHM 3 KapTUHKaMu. Y (haiin 30epiraiite
MOTOYHUM CTaH Ipu.

(*na  npoepamicmie). Peanmi3yiiTe MOXIWBICTb TPH JIBOX TpaBIIiB,
30KpeMa M pexuM TMOYaTKOBOi PO3CTAHOBKH «KOPaOJiB» TIpaBLAMHU
BpPYyUHY.

Bapianm 8

I'pa «Xpectuku-nynuku». IrpoBe mone 5*5 ckiamaeTbcsi 3 KIITHHOK, Y
KOXHIH 13 IKMX MOE CTOSITH XPECTHUK, HYJIMK ab0 MOPOKHBO. ['paBiii mo
4yep3l CTaBIATh XPECTHUKU 1 HYJIMKA B TOPOXKHI KIITHHKM mojs. ['pa
3aBEPIIYETHCS, KOJIM OJMH 3 TPABI[IB Ma€ TPU XPECTUKA a00 HYJIUKA B PSiJl.
BikHO mOBMHHE MaTU TEKCTOBUM HANUC, 110 MOBIJOMIISIE, IKUW TpaBellb
noBUHEH XoauTH. [1icis K0KHOTo X0y MporpaMa MoBUHHA aBTOMaTUYHO
BM3HAUATH, YM 3aBEPIIEHO TPy, 1 XTO BUTrpaB. s KIITHHOK OIS
BUKOPUCTOBYWTE KHOMKHU 3 KapTUHKamu. Y (aitn 30epiraiite moTtouHuit
CTaH IPU.

(*[ns npoepamicmis). PeanizyiiTe MOXKIUBICTH BUOOPY PO3MIpY irpOBOTO
noJisi. PeanizyiiTe MOXKIIUBICTD TP 3 KOMIT FOTEPOM.

Bapianm 9

I'pa «PeBepcy. IrpoBe mone 7*7 ckiaagaeThCcs 3 KIITHHOK, KOXKHA 3 SKUX
3a0apBiieHa B OJIUH 13 JIBOX KOJIbOPIB — O1mit abo cuniil. Ha mouatky rpu
KIITUHKA (papOyroThCs y BUMAAKOBUM croci0. Y mporieci rpu rpaBelb
MOX€ 3MIHIOBaTH KOJIp KIITHHOK, HaTUCKaroun Ha Hux. Ilig yac
HATUCKAHHS Ha KJIITUHKY OJJHOYACHO 3MIHIOETHCS KOJIP YCIX KIITHHOK Y
il psaKy Ta B ii cToBmiil. Meta rpu — nogapOyBaTH BCl KJIITUHKH B OJUH
KOJIIp.

BikHO mOBMHHE MaTH TEKCTOBHUHM HAIKUC, IO IOBIAOMIISIE, CKLIBKHU
KJIITUHOK KOKHOTO KOJIbOpPY Hapasl € Ha moumi. [licist KoXHOro Xomay
mporpama MoBHHHA aBTOMATHYHO BU3HAYATH, UM 3aBEPIIICHA TPa.

JInst KINITUHOK TMOJS BUKOPUCTOBYWTE KHOIKHM 3 KapTUHKaMu. Y Qaiin
30epiraiiTe MOTOYHUI CTaH TPU.

(*[ns npoepamicmis). PeamnizyiiTe MOXKIUBICTH BUOOPY PO3MIpY irpOBOTO
MOJISI, peai3yhuTe pEeXUM PYYHOTO 3aJaHHS KOJHOPIB KIITHHOK Ha
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MOYaTKy I'PH.
Bapianm 10
I'pa «Canepy». I[lpaBuna rpu aHanoriuli Jo0 craHgapTHoi rpu Windows.
BukopuctoByiite irpose mosie 15%15. BikHO MOBMHHO MaTH TEKCTOBHIA
HaIUC, IO MOBIJOMIISIE, CKUIBKA «MIH» 3aJUIINIOCS HE3HAWICHUMH.
[Ticast KOXKHOTO XOJy mMporpamMa MOBHHHA aBTOMAaTHYHO BHU3HAYATH, YU
3aBEPILEHO TPy 1 YA BUTPAB I'PaBEllb.
JJ11 KOMIpOK BUKOPUCTOBYHTE KHOTIKM 3 KapTUHKaMu. Y (haiin 30epiraiite
MOTOYHUM CTaH I'pu.
(*ns npoepamicmie). PeanizyiiTe MOKIUBICTH BHOOPY PO3MIpY IrpOBOTO
noJist 1 KUTBKOCTI «MiH». Peaiizyiite aBTOMaTuyHe KacKajHE PO3KPUTTS
CYCIJIHIX KOMIPOK 1] 4YaC PO3KPUTTS KOMIPKH 3 HYJIbOBUM 3HAUCHHSIM.
Bapianm 11
[Iporpama «IllogeHHUK». Y KOXKEH MOMEHT Yacy BIKHO Jl0JaTKa Mae
B110Opa)kaTu OJJMH 3aIUC 1I0/ICHHUKA, IKUH BKIIIOYAE:

® Ha3BYy NOJ1i (TEKCTOBE MOJE);

® JI0KJaJHUM onuc (6araTopsAKOBE TEKCTOBE MOJIE);

® jaTy, yac (TEKCTOBI MOJIs);

® [panopelb «BAXKINBA MOAIS».
VY BIKHI TakoXX MawTh OyTu kHomku «Hactymua», «llomepenus» s
nepexoay MK MOISIMHU.
Mae OyTu MOXKIIMBICTb peJlaryBaHHs BCIX aTpUOyTiB Mo/ii. 32 KHOMKOIO
«3acrocyBati» 3MIHM TOBHHHI 30epiratucs B mnam’sTi. Y  aiin
30epiraiiTe BCl 3aMKUCH II0JICHHUKA.
(*[ns npoepamicmie). PeanizyiiTe NepeBipKy MPaBHILHOCTI BBEICHHS
natd 1 4yacy. Peamizyiite ¢GUIbTp 3amuciB 3a JaTor0 (IJIs1 TOLIYKY
3aJ1a€ThCA J1aMa3oH JaT) 1 3a TOBUIbHOIO (Dpa3oro B TEKCTI OMHUCY MOII.

Bapiaum 12
[Tporpama «AnpecHa KHUTa». Y KOKEH MOMEHT 4acy BIKHO JIOJaTKa Ma€
BiIoOpakaTH OJIMH 3aITHC aJIPECHOI KHUTH, SIKMH BKITFOYAE:
® iM’s JIIOJWHU (TEKCTOBE IOJIE);
e jioro tenedon Ta e-mail (TekcTOBI MOJA);
e rpymny (COUCOK, IO BUMAJIAE), HAPUKIIA, «/Ipy3i», «3HailoMi»;
® IIparnoperb «JI0JaHuM 10 0OpaHUX KOHTAKTIBY,
® JIeHb HAPOKEHHSI (TEKCTOBE IOJIE).
Y BikHl MawTh Oytu kHomku «Hactymauity, «Ilonmepenniity s
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nepexoay MIXK 3aliCaMH.
Mae OyTH MOXJIMBICTH peJaryBaHHS BCIX MOJIIB JaHUX. 3a KHOIKOIO
«3acrocyBati» Il 3MIHM TOBUHHI 30epiratucs B mam’sTi. Y aiin
30epiraiiTe BCi 3aITUCH aJIPECHOT KHUTH.
(*ns npoepamicmis). PeanisyiiTe IepeBipKy MNPaBUILHOCTI BBEICHHS
Tenedona Ta e-mail. PeamizyliTe MOXIMBICTh COPTYBaHHS 3alKCIB 3a
pI3HUMHU aTpUOyTaMHU.
Bapianm 13
[Iporpama «3aMoBiIeHH». Y KOKEH MOMEHT 4acy BIKHO J0JaTKa Mae
BigoOpakaTu iH(GOpMaIlio PO OJHE 3aMOBJICHHI, SIKa BKJIIOYAE:

® JlaTy 3aMOBJICHHS, HAHMEHYBaHHS TOBapy, iM’sl 3aMOBHHUKA 1 HOTO

TenedoH (TeKCTOBI MOJIs);
® KaTeropiro ToBapy (CIUCOK, U0 BUMNaAae), Hanpukiaa, «Hoytoyk»,
«Hetbyx», «ILnanmery;

® KUIBKICTh (TEKCTOBE MOJIE, IOMYCTUME TUIBKH II1JI€ YUCIO);

® ajpecy 3aMOBHHKA (OaraTopsiIKOBE TEKCTOBE TOJIE);

e npanopii «TepminoBui» 1 «OmiaTta rOTIBKOIOY.
VYV BikHi MawThb Oytu kHOnkM «Hactymuuity, «Ilonepeaniity mis
NEePEXOo/ly MIXK 3alliCaMHu.
Mae OyTH MOXJIMBICTh pelaryBaHHS BCIX MOJIB JaHHUX. 3a KHOIKOIO
«3acTrocyBati» Il 3MIHM TOBHHHI 30epiratucs B mam’ari. Y aiin
30epiraiiTe BCl 3aMOBJICHHS.
(*[ns npoepamicmig). PeamizyiiTe BuOIp HalilMeHyBaHHS TOBapy 3i
CIIUCKY, SIKW aBTOMaTUYHO (POPMYETHCS 3aJE€XKHO BiJl 00paHOi KaTeropii
ToBapy. PeamizyiiTe (uIbTp 3amuciB 3a KaTEropi€ro TOBapy, a TaKOX 3a
o3HakaMmu « TepmiHOBUI» 1 «OriaTa TOTIBKOIO.
Bapianm 14
I'pa «Mopcbkuii 61i». KopuctyBau rpae npotu kommn otepa. Komm’rotep
pPO3MIIIy€e «KOpadai» Ha MOJIi Y BUIMAJAKOBUM CrociO, a rpaBellb MOBUHEH
ix 3HaiiTh. Bukopucroyiite irpose nosie 10*10. I'paBeub BUTpae, SKIIO
BiH 3HaXOJWUTh BCl «KOpabJii» TPOTUBHHUKA, 1 TMPOTpae€, SKIIO HE
3HaXOJUTh 1X 3a 25 XO/IB. Y BiKHI MalOTh OYTU TEKCTOB1 HAIMMCH, CKIJIBKU
«KOpaliB» Hapasl «BOWUTO», «IIOPAHEHO» 1 CKUIBKH Ie HE 3HANICHO.
[Ticist KO)KHOTO XOMy Mporpama TMOBHHHA aBTOMAaTHYHO BW3HA4YaTH, Yl
3aBEpUICHO TPYy.
J171s1 KOMIpOK BUKOPUCTOBYHTE KHOIIKM 3 KapTUHKaMu. Y (paitn 30epiraiite

MMOTOYHUH CTaH I'PH.

50



(*ns  npoepamicmie). Peani3yiiTe MOXKIHBICTH TIPH JBOX TI'PaBIIiB,
30KkpeMa W peXHM TOYaTKOBOI PO3CTAHOBKU «KOPaOJiB» TpaBLSAMU
BpPYUHY.
Bapianm 15

3. I'pa «Xpectuku-nynuku». Irpoe mosne 66 CkIaga€eTbecsi 3 KIITHHOK, Y
KOXKHIHM 3 SIKHX MOXE CTOSITH XPECTUK, HyTUK a00 MopokHbO. ['paBii 1o
4yep3l CTaBJISITh XPECTUKU 1 HYJWKH B TOPOXHI KIITHHKMA Tojs. ['pa
3aBEpUIYETHCS, KOJIM OJIMH 13 TPaBI[iB MAa€ TPU XPECTUKH a00 HYJIHKHU B
psan. BikHO MOBMHHE MAaTH TEKCTOBUM HAIMUC, IO IOBIIOMIISIE, SIKHM
rpaBelb MOBHUHEH XOAUTH. [licias KOXXHOro Xoay MporpaMa HOBHHHA
aBTOMAaTUYHO BU3HAYATH, YU 3aBEPLIEHO TPy, 1 XTO BUTpaB. i KIIITHHOK
NOJII BUKOPUCTOBYWTE KHOMNKM 3 KapTUHKaMH. Y ¢ain 30epiraiite
HNOTOYHUN CTaH IPH.
(*[ns npoepamicmis). Pearnizyiite MOXKIUBICTH BUOOPY PO3MIPY irpOBOTO
noJisi. PeanizyiiTe MOXKIMBICTh TPU 3 KOMIT FOTEPOM.
JlomaTkoBi BiIOMOCTI
Kapkac minimaasnoro GUI-nogaTka

public class MyWnd { // Knac nogatka

private JFrame frame; // T'onoBHe (i €quHe) BIKHO

public static void main(String[] args) {
EventQueue.invokeLater(new Runnable() { //[1ns ctBopeHHs BikHa
public void run() {// 3a3Buyaii 3anmyckaerbcs

try { // okpemuii moTik.
MyWnd window = new MyWnd();
// CTBOPIOEMO BIKHO
window.frame.setVisible(true);
// Bimobpaxkaemo Horo

} catch (Exception e)
{ e.printStackTrace();

b

¥
public MyWnd() { initialize(); } // KOHCTPYKTOD KJ1acy JojaTka
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private void initialize() { // CtBopeHHs BikHa 1 HOr0 KOMIIOHEHTIB

frame = new JFrame(); // CTBoproeMo came BiKHO
frame.setBounds(100, 100, 450, 300);

frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
// TyT KOJT CTBOPEHHSI KOMITOHEHTIB 1 J0JIaBaHHSA JIJI1 HUX 0OpOOHUKIB

}

Hpuxnan. [Ipoctuii TekcroBuii penakTop ( 1uB. puc. 5.1).

Penakrop nae 3mory:

BBOAMTH 1M’ (aiina 6e3nocepeanno A0 Tekctooro mois (JTextField);

BUOMpatu  (daiia 32  JONMOMOTOK CTaHJApTHOTO aianory
BiIkpuTTA (Paitna (JFileChooser) 3a kHomnkoro «Openy;

penaryBatu BMICcT ¢aina y OaraTopsIKOBOMY TEKCTOBOMY IOJ1

(JTextArea);

30epiraT 3MiHM y ¢aiiii 3a kHorkor «OKy;

BUWTHU 3 Iporpamu 3a KHOnkoro «Cancel», B11oOpakarouu monepeaKeHHs

nepe;i BUXOAO0M.

£ MyForm L= E [t
sreMnd java || Open OK Cancel

ir'li"-". ELERE l-'l.-"'ll.t * -

impor javacimageio stream FilelmagelnpulSiream, |_

n .*lli class MyWVnd |

private JFrame farm,
private JTextField texdField,

o
*Launch the application

*

public static woid main(Stringl args) {

_ Fienfihuesns immnkel sternew Bunnahlaf §
4 3
|

Puc. 5.1. BikHo goaaTka pegaktopa

Koa nporpamu:

import java.io.*;

import java.util.Scanner;
import java.awt.*;
import javax.swing.*;
import java.awt.event.*;
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public class MyApp {  // Knac monartka

private JFrame form; // T 0J10BHE BIKHO
private JTextField txtName;  // ITone ms imeHi daiina
private JTextArea txtFile; // Bmict (atina

public static void main(String[] args) {
MyApp app = new MyApp(); // CTBopuTH 00’ €KT — JTI0IaTOK
app.form.setVisible(true); // Tloka3zatu HOro BiKHO

public MyApp() {

// CTBOPIOEMO BIKHO

form = new JFrame(); form.setTitle("MyForm");
form.setBounds(100, 100, 600, 300);
form.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

// Po3MIILIEHHS U1 €JIEMEHTIB T'OJIOBHOT HaHEM1
Container pane = form.getContentPane();
pane.setLayout(new BoxLayout(pane, BoxLayout.Y AXIS));

// CTBOPIOEMO BEPXHIO MAHEIb

JPanel panel = new JPanel();

panel.setLayout(new FlowLayout(FlowLayout.RIGHT));
panel.setMaximumSize(new Dimension(600,30));
pane.add(panel);

// JlomaeMo eeMeHTH BEpXHbOI MaHei

txtName = new JTextField();

txtName.setColumns(25);

panel.add(txtName);

// TlepeBipka MpaBUIBLHOCTI BBEACHHS

txtName.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent arg0) {
if ("txtName.getText().Matches(".+\\.html?"))
txtName.setForeground(new Color(255, 100, 100));
else txtName.setForeground(Color.BLACK);
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bk

JButton btnOpen = new JButton(""Open");
panel.add(btnOpen);

JButton btnOK = new JButton("OK");
panel.add(btnOK);

JButton btnCancel = new JButton("Cancel");
panel.add(btnCancel);

/I CTBOpIOEMO TT0JIE 3 TPOKPYTKOIO JIJISI BUBEACHHS TEKCTY
txtFile = new JTextArea("No file selected");

JScrollPane scroll = new JScrollPane(txtFile);
form.getContentPane().add(scroll);

// Jonaemo oOpOOHUKHU:
// nnst knonku Open
btnOpen.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent arg0) {
// CTBOpIOEMO Jiajior BUbopy daiina
JFileChooser fc = new JFileChooser();
// Axio ¢aitn o6pano
if (JFileChooser. APPROVE_OPTION ==
fc.showOpenDialog(form))
// TO Hioro 1M’s 3anmucyeMo B txtName
txtName.setText( fc.getSelectedFile()
.getAbsolutePath());

bk

// mist xHomku OK
btnOK.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent arg0) {
try {
/I CtBoproemo 06’ext File
File f = new File(txtName.getText());
// TlepeBipsiemo, 1110 (haiii icCHye
If (If.exists()) txtFile.setText("No such file");
else {
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// BinkpuBaeMo (a1 Jyist YuTaHHS

Scanner sc = new Scanner(f); String s ="";

// 1 3a1IUCy€e€MO Bech Horo BMICT y noJie txtFile

while (sc.hasNextLine())

s = s + sc.nextLine() + "\n"; txtFile.setText(s);
}
} catch (Exception e) {

// BUBOJUMO MOBIAOMJICHHSI PO MTOMUIIKY
JOptionPane.showMessageDialog(null, e.getMessage());

}
bk

// mis xaonku Cancel
btnCancel.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent arg0) {
// CtBOoproemo mianor miareepakeHHs 3 knonkamu OK 1 CANCEL
if (JOptionPane.OK_OPTION==
JOptionPane.showConfirmDialog(form,
"Exit without saving?", "Exit",
JOptionPane.OK_CANCEL_OPTION))
// Axmo matucuayto OK, To 3aBepiryeMo nporpamy
System.exit(0);
¥

JlabopaTopHna pobota Ne6

Tema: GaraTonoTokoBl mporpamu. MamoBaHHs rpadiuHUX TPUMITUBIB.
Meta: HaBUHTHCS CTBOPIOBATH 0AraTomoTOKOBI MPOTPaMHU, 1110

BUKOPUCTOBYIOTh 3aCO0M CUHXPOHI13allli.

TeopeTruyHi NUTAHHA
1. CTBOpeHHs MOTOKIB 3a Jomomororo kiacy Thread i intepgeticy Runnable.

2. 3aco0u CHMHXpPOHI3allli MOTOKIB y Java.

3. 3acobu mamoBaHHs Swing, kiacu java.awt.Graphics i
java.awt.Graphics2D.

4. TlongiitHa Oydepu3artis.
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KoHTposabHi 3antMTAHHSA
1. Yum BiAPI3HIAIOTHCS 1B CIIOCOOM CTBOPEHHSI MOTOKY: yCMaIKyBaHHS

kiacy Thread i peamizanis intepdeiicy Runnable?

2. Onwumrite ocHOBHI MeToau kiacy Thread. Uum Binpi3HSIOTHCS METOIU
run() i start()? Y womy nossirae pisHuiig Mixk metogamu wait(), sleep() i
yield()?

3. OnuIiTh Jit0 KIII0YOBOro cjoBa Synchronized.

4. Illo Take cuHXpOHI30BaHI Kiacu? Un HEOOX1THO CHHXPOHI3YBAaTH KO/I,
KWW BUKOPUCTOBYE T1JIbKM CHHXPOHI30BaHI KjacH, 1 yomy?

5. HaBeniTh npukiaa B3a€MHOTO OJIOKYBaHHS MOTOKIB.

6. Y domy pisHulg mix merogamu paint() i repaint() aas KOMIIOHEHTIB
Swing? SIKy poJib KOKEH 13 HUX BiZlirpae y MaJfOBaHHI BMICTY
KOMIIOHEHTA?

7. Sk 3a nomomororo kiacy Graphics2D HamantoBaT OCHOBHI IpadivHi
IPUMITUBU: JIiHIi, €IICH, IPIMOKYTHUKH, 0araTOKyTHUKHU ?

8. Sk BUBECTH TEKCTOBUM HAMUC 1 5K 3a7aTH WPUQT I[HOTO HATTUCY?

9. Sk 3amatu KOdip, TOBIIMHY JiHIH 1 cOCIO 3aIMBKY rpadiaHuX
MPUMITUBIB?

10. IIfo Take 00acTi BiACIKAHHS 1 SK BOHM 3aJ1al0ThCA?

11. Sk peamnizyBatu noABiiHy Oydepu3ailiro, BAKOPUCTOBYIOUH KJIac
Graphics2D?

InguBinyasjbHi 3aB1aHHA
3arajgbHe 3aBIaHHA
1. Jlano HaOi1p .csv (ailiiB, KOXKEH 13 SIKUX MICTUTh OMKC JEKIIBKOX

00’exTiB (3a BapiaHTOM). Hanumiite mporpamy, sika 34uTy€ BMICT IIUX
(aiiniB, CTBOPIOE BIANOBIAHI 00’ €KTH 1 30€pirae ix yci B OJJUH CIIUCOK
a60 MacuB. OJTHOYACHO 31 CTBOPEHHSIM 00’ €KTIB IIpOrpaMa MOBUHHA
MaJIIOBaTHU iX y CBOEMY BIKHI1. 3UMTYBAHHS K0JCHO20 BX1AHOTO (haitna (i
CTBOPEHHSI OIMCAHUX Y HbOMY 00’ €KTIB) BUKOHYWUTE B OKPEMOMY
noToui. [licns 3unTyBaHHS KOKHOTO 00’ €KTa BUKOHYWTE 3aTPUMKY Ha
0,5 cexynau. ITicist 3aBepIIeHHs BCIX MOTOKIB, SIK1 YUTAIOTh (haiiiy,
BUBE/IITh Y BIKHO HanmKucC «YUTAHHS 3aBEPIICHOY.

2. (*ns mpoecpamicmie). HamumiiTe mporpaMmy, sika y CBOEMY BiKHI
BiloOpaxkae KibKa pyXOMHUX 00’€KTIB (THI 00’€KTIB 1 3aKOH IXHBOTO
PYXY — 3a 6apianmom), a TAKOXK OJIUH 00’ €KT, KEPOBAaHUH KOPUCTyBaueM
3a JIONMOMOTOI0 KJaBlaTypu Ta MUII (peanizyume obudsa eapianmu
KepyBaHHsL).
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KoxeHn 00’eKT Mae KepyBaTUCS OKpeMHM MOTOKoM. [l yac 3iTKHEHHS
00’€KTiB MK €000 ab0 3 MeXaMH BIKHA BOHU IIOBHHHI MIHSATH
HanpSIMOK  pyXy. MoHa BBaXaTH, IO OO0 €KTH CTHKAIOTHCS, KOJIH
CTHKAIOTHCS MPSIMOKYTHHKH, IO X 0OMEXYIOTb.

(* looamkoso). CtBoproiiTe 00’€KTH Pi3HUX (BUIAIKOBUX) PO3MIpIB i
peani3yiiTe 3aKoH 30epeKeHHS IMITYJIbCY Ti]T 9ac 3ITKHCHb.

Bapianm 1
Jlamana niHis. 3a1ar0ThCs KO, TOBIIMHA JIIHIT 1 KOOPAWMHATH OTIOPHUX

TOYOK.

*Bun 06’exTa: 3aKoH pyXy: CUHYCOi1alibHa

TPAEKTOPIS 3 MOCTIMHOIO
MIBUJKICTIO.

Bapianm 2

Eninc. 3agatoTbes KoJip 3aIMBKH, KOJIIP 0OMEXyBalIbHOI JIHI,
KOOpIMHATH eJirca.

*Bung o0’ekra: 3aKkoH pyXy: MO MpsMiif 31
3MIHHOIO MIBUAKICTIO.
Bapianm 3
Crpinka. 3a1a10ThCsl KOMIp, JOBXKHUHA 1 IIUPUHA CTPUIKH, KOOPAUHATH ii
MOYaTKYy. -
*Bun 00’ekra: 3akoH pyxy: MO KOOy 3
LHEHTPOM Y 3aJaHli TOULll 3 TOC
Bapianm 4

TpukyTHUK. 3a1aI0TBCA  KOJIP 3JIMBKU,  KOJIIP 0OMEXYBaJIbHOI
JiHIT 1 KOOPJAWHATH BEPIIUH.
*Bun 00’ekra: 3aKoH pyxy: IO cripaii 3

MOCTIWHOKO IIIBUIKICTIO.

Bapianm 5
[TpaBunbpHU 3apapOoBaHUil MECTUKYTHHUK. 3a1aI0THCS KOJIP 1 TOBIIMHA

0OME>KyBaJIbHOI JIIHIi, KOOPAUHATH LIEHTPA 1 PO3MIP.
*Bun 00’exra: @ 3aKOH pyXy: KOJUBAJbHUN PyX
HaBKOJIO 3aJaHO1 TOYKH.

Bapianm 6
[’siTukyTHA 3ipKa. 3aal0ThCsl KOJIIP 3aJIMBKH, KOJIIP 0OMEKYBaIbHOI

JH1T, KOOPJWHATH TIEHTpPa 1 po3Mip (pajiyc).

57



*Bun 00’ekra: % 3aKoH pyXy: pyX y HOJII CHIIH
TsDKIHHA(TT0 TTapabouti).

Bapiaum 7
Pom6. 3amaroThbest KoJip 1 TOBIIMHA OOMEXKYBAJIBHOT JiHII, KOOPAUHATH

IIEHTpa 1 IBa PO3MIpH — IIIMUPUHA 1 BUCOTA.
*Bum 00’exra: quADGD 3aK0oH pyXy: «OJIyKarouHi» pyx
AT (Ha KOXKHOMY KPOIli BEKTOP

IIBUKOCTI 3MIHIOETHCS Ha
HEBEJIMKY BUIIAJIKOBY BEJIMUUHY ).

Bapianm 8

[IpaBunpHuit  3adapOoBaHMil TPUKYTHHUK. 3a7aloThcsd KOJIp 1

TOBIIIMHA OOMEXKYBAJIBHOI JIIHI1, KOOPJIUHATH IIEHTPA 1 PO3MIp.

*Bun 00’ exTa: ,,f’""'ﬁ’*\‘ 3aKoH pyXy: KOJUBAJIbHUN PyX
[ ) .
Vb HABKOJIO 33]aHO1 TOYKHU.
v

Bapianm 9
KBaapar, noBepHeHHI Ha TOBIILHUN KYT. 3a/Ial0ThCS KOJIIP 3aJIMBKH,

KOJIIp 00OMEXYBaJIbHOI J1HIT, KOOPJUHATH LUEHTPA, PO3MIp 1 KyT
IIOBOPOTY.

0

*Bung o0’ekra: 3aKoH pyXy: pyX y HOJIi CHJIH
TsDK1HHA (110 Tapadouti).

Bapianm 10
[IpaBunbHUN  M’ATUKYTHUK. 3aJalOThCA  KOJIP  3aJMBKH, KOJIP

0OMeKyBaJIbHOI JIiHI1, KOOPAUHATH LIEHTPA 1 PO3MID.

*Bun o0’ekra: 3aKkoH pyXy: «Ojykarouuit» pyx

(Ha KO’KHOMY KPOIIl BEKTOP
IIBUAKOCTI 3MIHIOETECS Ha

HEBEJIMKY BUIIAJIKOBY BEJIUYUHY ).

Bapianm 11
Eninc. 3agatoTbes KoJip 3aIMBKH, KOJIIP 0OMEXyBalIbHOI JIHI,

KOOPJIMHATHU TIPSIMOKYTHHKA.

*Bung 00’ekra: 3aKoH pyXy: MO KOJY 3 IIEHTPOM y
3aJaHid TOYIl 31 3MIHHOIO
MIBUIKICTIO.
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Bapianm 12
1. Crpinka. 3aar0Tbcs KOJIp, JOBKUHA 1 IIUPUHA CTPUIKUA, KOOPAUHATH 11

MOYaTKYy.
2. *Bup 06’exra: 3aKkOH pyxy: MO TpsMiil 31
3MIHHOIO IIIBUIKICTIO.
Bapiaum 13

1. TpuxkyTHHK. 3a1al0ThCS KOJIp 3QJIUBKH,  KOJIP OOMEXYBaJIbHOI
JiHIT 1 KOOpJAWHATH BEPIIHH.

2. *Bun 06’ekra: 3akoH  pyxy: IO

CHUHYCOIaIbHINA TPAEKTOPIT 3
MOCTIMHOIO IIBUKICTIO.

Bapianm 14
1. Jlamana niHisl. 3a7al0ThCs KOJIIP, TOBIIMHA JiHIT 1 KOOPJUHATH OMIOPHUX
TOYOK.
2. *Bum 06’ekra: % 3aKkoH pyxy: 1o cripaii 3
HNOCTIHHOIO MIBUJIKICTIO.
Bapianm 15

1. 3agapOoBanuii  NpPAMOKYTHHK.  3aJalOThC  KOOpDAMHATH  KYTIB
NPSIMOKYTHHKA, TOBIIMHA OOMEXKYBaJIbHOI JIHII, KOJIp JiHIi, KOJIp

3aJTUBKH.
2. *Bun o6’ekra: @ 3aK0oH pyXy: «OJIyKaruHil» pyx
(Ha KO’)KHOMY KpOLIl BEKTOP
IIBUIKOCTI 3MIHIOETHCS Ha

HCBCJIMKY BUIIAIKOBY BGJ'H/I‘H/IHy).

JlopaTkoBi BizomocTi
IMpukaaa majaoBaHHa 3anoBHeHUX Qiryp 3acodbamu Java2D

Graphics2D g = (Graphics2D)
getContentPane().GetGraphics(); g.translate(20,20);
// CTBOPIOEMO 00JIACTh y BUIJISIII TPUKYTHUKA
Area a = new Area(new Polygon(

new int[] {0,0,100},

new int[] {0,100,50}, 3));
/I Jonaemo 10 061aCTI 1€ OJJUH TPUKYTHHUK
a.add(new Area(new Polygon(

new int[] {50,50,150}, new int[] {0,100,50}, 3)));

// BCTaHOBJIIOEMO TPAIEHTHY 3aJUBKY
g.setPaint(new GradientPaint(0,50, Color.YELLOW, 150,50, Color.RED));
// 3aIoBHIOEMO 00JIACTh
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g.fill(a);

// CTBOPIOEMO €TIiTIC

g.translate(200, 0);

Shape e = new Ellipse2D.Double(0,0,150,100);

// 3aBaHTaxXyeMo 3 (aiina TeKCTypy ISl 3alI0BHEHHS

try {
Bufferedlmage img = ImagelO.read(new
File("1.png")); g.setPaint(new TexturePaint(img,
new

Rectangle2D.Double(0,0,16,16)));

} catch (Exception ex) {}

// 3aTIOBHIOEMO €JIIIIC 1€ TEKCTYPOIO

g.fill(e);

// BCTaHOBIIOEMO MapaMeTpu OOMEKYBaIbHOI JIIHII — KOJIP 1 TOBLIIUHY

g.setColor(Color.BLUE);

g.setStroke(new BasicStroke(3));

// MamoemMo 00MeXyBaJibHY JITHIIO

g.draw(e);
PesynbpTaT pobotu nporpamu ( 1uB. puc. 6.1 ):

=] MyApp

-

Puc.6.1, Pesynbrar poGoTH mporpamu

IIpuknanx podoTu 3 NOTOKAMH
CTBOpUMO JTOAATOK 13 TPbOMA MOTOKAMHU:

® TOJIOBHMI MOTIK (y HhOMY IPAIIO€ BECh CTaHIAPTHUH 1HTEpPeiic
KOpPHUCTYBaya);

e T10TIK Kiacy Repainter, o uutae psaku 3 ¢aiina 3 iHTepBayioM B 1
CEKYH/Y;

e 1oTiK kiacy Reader, mmo BimoOpakae mpounTaHi PSIAKU y BiKHI 3
gacToToro 20 pa3iB 3a CEKyH/TY.

import javax.swing.*;
import java.awt.*;
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import java.io.File;
import java.util.*;
import java.util.List;

public class MyApp extends JFrame { // Knac momatka i BikHa

// Criiucok B110Opa)KyBaHUX PsIJIKIB
List<String> Ist = new ArrayList<String>(100);

// TIoTik mepeMaabOBYBaHHS BiKHA

static class Repainter extends Thread {
private JFrame wnd; // BikHO, sike IOTPIOHO TTepeMaTbOBYBATH
public Repainter(JFrame _wnd) {wnd =
_wnd;} @Override

public void run() { // OYHKIIiSl IOTOKY
while (true) { // 1l\k mepeManbOByBaHHS
try { sleep(50); } catch (InterruptedException e) {}
if (wnd!=null) { wnd.repaint(); } // TlepemarmtoBaTH
¥
by

}

// TloTik ynTaHHs 3 (aiina
static class Reader extends Thread {

private File f = null; /| Daiin
private List<String> Ist; // Kynu autaTte psSaKu
private boolean bStop = false; // TIpanop 3aKiHYCHHS

public Reader(List<String> I, File f){lst=1;f= _f;}
public boolean isRunning() {return !'bStop; }
@Override
public void run() { // @yHKIIiS TOTOKY
Scanner sc = null;
try { sc = new Scanner(f); } catch (Exceptionel) {}
while (sc.hasNextLine()) { // auTaHHA pAaKa
synchronized(lst) {
Ist.add(sc.nextLine(

));
try { sleep(1000); } catch
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(Exceptione) { }

by

bStop = true;

synchronized(this) { // TIOBiIOMUTH 1HIIIUM ITOTOKAM,
notifyAll(); // IO YMTAHHS 3aKIHYEHO

by

public static void main(String[] args) {
MyApp wnd = new MyApp(); // CTBOpPHUTH BiKHO
wnd.setVisible(true); // 1 BimoOpa3uTH HOTO

public MyApp() {
super("MyApp");
setBounds(100, 100, 450,
300);
setBackground(Color. WHITE);
setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

// 3armycTUTH MOTIK BiATBOPEHHSI

Repainter rep = new

Repainter(this); rep.start();

// 3amyCTUTH MOTIK YUTaHHSA 3 (aitia

final Reader r = new Reader(Ist, new File("1.txt"));
r.start();

// O4iKy€eMO 3aBepIIeHHS TOTOKY YUTaHHS
Thread waitThread = new Thread() { // Jlns 115010 CTBOPIOEMO TOTIK
public void run() {
while (r.isRunning()) { // AKWA yeKae 3aKiHUCHHS T
synchronized(r) {
try { r.wait(500); }
catch (InterruptedException ie) { }
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synchronized(lst) { // 1 MOTIM JOJIA€ PAIOK
Ist.add(«Yuranus

3aKiHYEHOY);
¥
¥
o
waitThread.start();
¥
@Override
public void paint(Graphics gg) { // ManroBaHHs
Container p = getContentPane(); // KiieHTchKa 001acTh BiKHA
// TloxBiina Oydepuzarris
Image buf = createlmage(p.getWidth(),
p.getHeight()); Graphics g2 = buf.getGraphics();
g2.setFont(new Font(*Times new roman", Font.BOLD, 18));
synchronized(lst) { // BuBecTH psiIKu
for (inti=0; i <lIst.size(); i ++) { g2.drawString(lIst.get(i), 20,
20*(i+1));
}
}
p.getGraphics().drawlmage(buf, 0, 0, null);
}
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