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3araJjibHi OJIOKEeHHS
MetoauyHl BKa31BKH 0 BUKOHAHHS JIAOOPATOPHUX 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 MaTepiall BIAMOBIAHIA KOHKPETHIM TeMi Ta
O3HAHOMUTHUCS 3 0a30BUMH MNPUHUUIIAMA POOOTH B OOpPaHOMY CEPEIOBHILI
po3po0KH. BaXIMBUM acmekToM € 3acCBOEHHS METOJIB TPOEKTYBaHHS Ta
pO3po0OKH BeO-IOAATKIB, a TaK0oX 3HAHHS (PEHMBOPKIB Ta O10J10TEK, IO
BUKOPUCTOBYIOTBCS pa3oM 3 MOBOIO Java [jisi CTBOpeHHS €(EKTUBHUX 1
(yHKLIOHATBHUX PIIIEHb.

MeTtoauuHi  BKa3iBKM  MICTATh I1HCTPYKII O BHKOHAHHS  PsIY
7a0opaTopHUX pOOIT, KOXKHA 3 SKUX 30CEpE/PKeHa Ha TMEBHHUX acIeKTax
BUKOPUCTAaHHS MOBHU Java Ta IHTEpHET-TeXHOJIOT1i. CTyIeHTH MalOTh HABUUTUCS
HE TUTBKH OCHOBAaM MPOTPaMyBaHHs, e i KOMIUIEKCHOMY BUKOPUCTAHHIO MOBHU
JUTSI pO3B’sI3aHHS crieM(1YHUX 3aB/IaHb, TOB’I3aHUX 3 pO3POOKOI0 BEO-T01aTKIB.

KoxeH po3ain MEeTOIWYHUX BKa3iBOK BKIIOYAE METY JIabopaTOpHOi
poOOTH, BUMOTHU JI0 TEOPETUYHOI Ta MPAKTUYHOI MIATOTOBKU CTY/ICHTIB, a TAKOX
JeTallbHI PEKOMEHJallll MO0 TMIATOTOBKM Ta BHUKOHaHHS poOotu. Cepen
BOKJIMBUX €JIEMEHTIB KOXHOI J1abopaTopHOi pOOOTH — OMHUC TEOPETUYHUX
BIJIOMOCTEM, HEOOXIHUX Jig 1i BUKOHAHHS, I1HJIMUBIAyaJIbHI 3aBJaHHS,
KOHTPOJIbHI 3alUTaHHS Ta BUMOTHU 710 0(hOPMIICHHS 3BITY PO BUKOHAHY pOOOTY.

JInst BUKOHaHHS TaOOPAaTOPHUX POOIT PEKOMEHAYETHCS BUKOPUCTOBYBATH
CepeloBUIIe PO3POOKH, IO MIATPUMYE MOBY IIpOrpaMyBaHHS Java, HaPHUKIIa,
IntelliJ IDEA a6o Eclipse. CTyileHTH TOBUHHI OBOJIOITH HaBHYKaMu poOOTH 3
iHTerpoBanuM cepenosuineM po3podku (IDE), 30kpema CTBOpeHHSM HOBUX
MIPOEKTIB, pearyBaHHsIM KOy, BAKOPUCTAHHIM CHCTEMH YIIPABIIiHHS BEPCISIMH
Ta IHIIMAMH THCTPYMEHTaMH, [0 COPHUSIOTh €PEKTHUBHIN PO3pOOII TpOrpaMHUX

MPOJYKTIB.



VY mnporeci poObOTH HaJl J1aOOPATOPHUMH 3aBAAHHSAMHU CTYACHTH MalOTh
MIPOJIEMOHCTPYBATH 37aTHICTh aHAJII3YBaTH 3aa4l, BHOMPATH ONITUMAJTIbHI IIJISTXH
iXHBOTO PIIICHHS, PO3POOJISATH AITOPUTMH Ta IMIUIEMEHTYBATH X 32 JJOTIOMOT'OIO
MOBH TIpOrpaMyBaHHs Java. BaXIMBUM € TaKOXK pO3BUTOK HABUYOK CAMOCTIHHOI
poOOTH 3 TIOKYMEHTAIlI€I0, TTOITYKOM 1 BUOOPOM HEOOXITHUX IHCTPYMEHTIB Ta
01010TEK.

3BIT 3 1a00paTOPHOI POOOTH MOBUHEH MICTUTH MOBHHUI OMUC BUKOHAHUX
3aB/IaHb, BKIIFOYAI0YHM YMOBY 3ajadi, apXiTEKTypy MpOrpaMu, MOYATKOBUMA KO 3
KOMEHTapsIMU, NpPUKIAAXM BUKOHAHHA TMpOTpaMyd Ta aHaji3 OTpPUMaHUX
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
kopuctyBarucs 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 CKJIaaHMKIB TexHosorii Java: JVM, JRE, JDK,
Java IDE.
2. Slxi mepeBaru aae BukoHaHHs Java-miporpam Ha JVM 1 yomy?
3. Uu moxna 3anmyctutu Java-mporpamy, He marouu IDE 1 JDK? fx ue
3poouTH?
4. Yu MoxHa KOMITUTIOBATH Java-nporpamy, He Mmaroun |DE? Sk e 3pooutu?
5. Onumnite ocHoBHiI ocoOimBocti IDE IntelliJ IDEA Tta ii mepeBaru
nopiBHsiHO 3 iHIIMMHE |DE.
InguBinyaJjabHi 3aB1aHHA
3arajgbHe 3aBJaHHA
1. Bcranosits JDK (Bepcito He Hikue 1.8). 3amaiiTe nUIAX 10 KOMITUISITOpA B
PATH. V 3BiTI onuimiTh MOPSAOK CBOIX JiH 1 HagalTe CKPIHIIOTH JJIs
KOXKHOTO €Tary.
2. CKOMIIUTIONTE 1 BUKOHAWTE MPOCTY NPOrpamy 3 KOMAHIHOTO psiJiKa,
KOPHUCTYIOUUCH TUIbKHK 3acobamu JDK. YV 3BiTiI onumiTh NOpsiiOK CBOIX J1iA
1 HaBeAITh CKPIHIIOTH JIJIsI KOJKHOTO €Tary.
import java.util.Scanner; // Hioknowaemo xknac 3 6ibniomexu
public class Joke { // OcHOBHUIL KAC npopamu
public static void main(String [] args) { // ['onoenuii memoo
Scanner scanner = new Scanner(System.in);
// Cmeoproemo 06’ exm 0151 YUMAaHHs
System.out.println("Enter your first name");// Bueooumo mexcm
String name = scanner.next(); // Beooumo im s
String reverse = ""; // 3MiHHa Ons 30epedicenHst pe3yibmanmy
for (inti = name.length() - 2; i>=0; i--) { // Minsemo nopsiook 6yke
reverse + = name.substring(i, i + 1);

}



// Pobumo neputy 6ykey 3a20108HOH0

reverse = name.substring(name.length() - 1, name.length())
.toUpperCase() + reverse.toLowerCase();

System.out.println ("Then my name is" + reverse), // Busooumo pe3yromam

}

CkoMmmimionTe 1 BUKOHaiTe Ty » mporpamy B IDE. V 3BiTi onumite
MOPSAZIOK CBOIX il 31 CTBOPEHHS Ta HAJAIITyBaHHS TPOEKTY i HagaiTe
CKPIHIIOTH ISl KOSKHOTO €TaIty.

[IporectyiiTe Ha IPUKIIAAL Ti€l K MporpamMu podbOTy 3ac001B JOIMOBHEHHS
Ta aBTOTeHepallii KOAy, MiJAKa30K, a TaKOoX 3aco0iB HaJIaroKeHHs
(debugging) IDE. VY 3BiTi nepepaxyiTe MOKIUBOCTI, SKUMHA B HABYHJTUCS
KOPHUCTYBATHCS, 1 HAJJANUTE iX CKPIHIIOTH.

OcHoBHi rapsyi kiaasimi IDE

IntelliJ IDEA wmae Benmukuii HaOlp rapsymx KIaBilll, SKi JO3BOJISIOTH

BUKOHYBATH BEJIMKY YaCTUHY POOOTH, HE BIIPHUBAIOYM PYK BiJl KJIaBiaTypH, 1 B

TaKHUi Croci0 eKOHOMHUTH Yac po3poOHHKa. T1 K moeTHaHHA KJIaBilll PAIIOIOTh 1

B iHmmMx mpoaykrax JetBrains, sk-or PyCharm i CLion. Hwxue HaBemeHo

nepesiiKk HalOUIbII Y)KMBAaHUX rapsiuvX KJIABiIlL.

PenaryBanus
Shift + Del(Ctr + Y) Bupanutu psiaok (BIAMIHHICTE Y TOMY, JI¢ MOTIM
3AIIMIIUTHCS KYpPCOp);

Ctr + Del BupannTy BiJ HOTOYHOT MO3MINIT JO KIHIII CJIOBA;
Ctr + Backspace BwumamuTu Bia MOTOYHOI MO3MIIIT 10 MOYATKY CJIOBA;
Ctr+D JyOmtoBaT MOTOYHUNA PAIOK;

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

Ctr + Alt + | BupiBHIOBaHHS BIJACTYIIB Y KO

Ctr + Alt+ L [MpuBeneHHs KOAy Yy BIAMOBIAHICTE 70 code Style;
Ctr +/ 3aKOMEHTYBaTH / pO3KOMEHTYBATH MOTOYHUN PSAIOK;
Ctr + Shift +/ 3aKkOMEHTYBaTH / PO3KOMEHTYBATH BHIUICHUH KOJI;
Ctr+-/+ @DoJIIIHT: 3TOPHYTH / PO3TOPHYTH (DparMeHT KOMY.
BikHa, BKJIaaKu

Alt + <&/~ [lepeiiTn Ha iHIITY BKIAaIKy peIaKkTopa

Ctr+F4 3aKpUTH BKIIAJKY;

Alt + yugpa Biakpurrs / 3akputts BikoH Project, Structure,

ChangesiT. 1.;



Ctr + Tab [Tepexin MK BKJIaJKaMH Ta BIKHAMU,

Shift + Esc 3aKpUTH aKTUBHE BIKHO;

Ctr + koniyamko 3MiHa po3Mipy mpudTy (HaamToBYy€eThCs B MeHIO File
| Settings).

IHigka3ku Ta JOKyMeHTALlist

Ctr+Q JlokyMeHTaIisi A0 €JIeMEHTY, Ha SIKOMY 3HaXOIUThCS
KYpCOP/BUJIJICHHS;

Ctr + Shift + | [TokazaTu peamizaiiro MeToay a0b0 Kiacy;

Alt +Q BigoOpasutu iM’s ki1acy abo METoy, y IKOMY
3HAaXOJIUTHCS Kypcop;

Ctr+P [linka3ka nmpo o4yikyBaHi apryMEHTH METO/LY;

Ctr+F1 [Tokazatu onuc MOMUIKU 200 MOMEPEHKEHHS i
KypcopoM;

Alt + Enter [Toka3aTi NponOHOBaH1 BapiaHTH J1i («JIaAMIIOYKW» ).

Homyxk

loositinuy Shift  1IBUIKMI NOLIYK B yChOMY ITPOEKTI (B TEKCT1);

Ctr + Shift + A IlIBuakuii HOMIYK y HAIAIITYBAaHHAX, TiAX 1 T. 1I.;
Alt+1 /1 [lepeiiTu 10 HACTYHOTO / MOMEPEHBOTO METOTY;

Ctr + [ ma Ctr +] Ilepexin Ha OYaTOK 1 KIHEIb TOTOYHOI 001aCT1 KOJY;
Ctr+F [Tomryk y morouHomy haiiii;

Ctr + Shift + F Tomyk B ycix ¢aitnax mpoekty (mepexin — F4);
F3/Shift + F3  Tlepelit 10 HACTYIMHOTO / MOMEPEIHBOTO PE3YJIBTATY

MOIIYKY;

Ctr + F12 Cnucok METO/IIB 13 TIEPEX0I0M JI0 X OTOJIONIECHHS;

Ctr+H [epapxist HaciIyBaHHS MMOTOYHOTO KJacy 1 mepexif 3a
HEIO;

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

Ctr + Shift + N Tlomyk ¢aiina 3a iM’siM 1 mepexiJi 10 HbOTO;

Ctr+B [lepeiiTi 10 oroyoeHHs 3MIHHO1, KJ1acy abo METOy;

Ctr+Alt+B [lepeiitu 1o peanizaiiii Kjaacy abo METOY;

Ctr + Shift + B BusnauuTu kj1ac 00’€KTa 1 MepeiTH 40 KO0 peamsaiiii;
Shift + Alt+7  3HaiiTu BCi MicIif, ¢ BUKOPHUCTOBYETHCS MeTOJ a0o
3MIHHA;
Ctr + Alt +7 AHaNOryHO /10 MONEPEIHBOT0 MYHKTY, aje pe3yJbTaT
BUBOJMTHCA y CITTUBAIOYOMY BIKHI.
I'enepauist koay i pepakTOpiHr
Ctr + Space ABTOJIOTIOBHEHHS KOY;
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Ctr + Shift + Space Po3ymHe aBTOI0MIOBHEHHS;

Ctr+0 [lepeBu3naunTu MeTO 6ATHKIBCHKOTO KJIacy;

Alt + Insert ABTOTEHEpallis Koy (Bi100pa3uTH BapiaHTH);

Shift + F6 [epeiimenyBaHHs 00’€KTa MMiJ KypcopoM (3MiHHOI,
KJ1acy, METOAY);

Alt + Delete besneune BuganeHns kiacy, Mmetony abo atpulyTa.

Inme

Ctr + ~ [IIBuake mepeMUKaHHs KOJipHOI cxemu, code style i
T.I.;

Alt + F12 BinkpuTn / 3aKkpuTH TepMiHAT;

F10 3amycTUTH OCTaHHIO 3aMMylIeHy Mporpamy abo TecT;

Shift + F10 3amyCTUTH BIIKPUTY B PEAAKTOP1 Mporpamy abo TeCT;

Shift + Alt + F10 Cnucok mporpamMm / TecTiB, fKi  HEIIOAABHO
3aITy CKaJTuCs;
Ctr + F2 3yNUHUTH 3alylIEHY IPOrpamy.

JlaGopaTopna podora Ne2

Tema: 6a3oBi koHCTpyKIIii 1 TUNU Java. BukopucranHusa MacuBiB y Java.
Mera: o3HailloMuTHCS 3 OCHOBaMM CHHTakcucy Java. Hasuurtucs

BUKOPUCTOBYBaTH 0a30BI THUMU 1 KOHCTPYKIl Java mijg dYac HamucaHHS

MPUKJIAHUAX MIPOrPaM.

N o ok ow

TeopernuHi nUTAHHSA
OroJsoiieHHs Ta Kepyro4l KOHCTPYKIIIi.

. CrangapTHi TIOTOKM BBEJICHHS 1 BHBEICHHsS. BBeneHHsS naHUX 3a

JOTIOMOT0¥0 Kitacy java.util.Scanner. ®opmaToBaH#mii BUBIJ 32 JOITOMOTOO
00’ekxrta System.out.

PerynsipHi Bupasu.

[TpuMiTHBHI TUIIH JAHUX 1 MPaBUJIAa IEPETBOPEHHS THIIIB.

3MinHi. IX Brau. O61aCcTh BUAMMOCTI i Yac KHUTTS 3MIHHOL.

Po6ora 3 macuBamu.

[lepenaua mapaMeTpiB 10 METO/IIB.

KoHTpoJbHi 3an1MTaHHA

. IlepepaxyiiTe HailBaxJIMBIII OCOOJIMBOCTI CUHTAKCUCY Java.

VY 4oMy BIIMIHHICTh KEPYIOUUX OMEPATOPiB (PO3TayKEHHS 1 IUKIIB) y
Java Big kepytouux oneparopiB C++? HaBenith npukiagd BUKOPUCTAHHS
06ox ¢dopM 1ukiy for.



3. OnuIniTh OCHOBHI MOKIIMBOCTI Kiacy java.util.Scanner.

4. Slkumu crocobamM MOXKHA TPOYHUTATH JIHCHE YHMCIO 3 psijaka (ToOTO
3MIHHOI THITY String)?

5. CxnafiTh peryaspHi BUPA3H:

a) s po3Mi3HABaHHS JIaTH, sIKa MOKe OYTH 3amicaHa B OyIb-sIKOMY 3
dopmaris dd-mm-yy, dd\mm\yy, dd-mm-yyyy, a6o dd\mm\yyyy (oxun
BHUpa3 Mae nepeaoavaTy BCi BapiaHTH);

b) nns po3mizHaBaHHS aApec eNEKTPOHHOI MOMITH.

6. Sxi mpuUMITUBHI TUIK AaHUX € B Java? OnuiiTh MpaBuja MepeTBOPEHHS
THIIIB.

7. Sxux crieniadbHUX 3HAYE€Hb MOXKYTh HA0yBaTH 3MIHH1 YMCJIOBUX TUIIIB? SIK
MOYKHa OTpPHMATH MiHIMallbHE TO3WTHUBHE JilicHe uucio Tumy float i
MaKCHMaJIbHE IiJIe YUCI0 TUIy int?

8. Y domy BIIMIHHICTh M1 MPUMITUBHUMHU THIIAMH 1 TUTIAMH TOCHJIAHb?
HaBenitTh npukiaay cUTyallii, y sskux I BIIMIHHOCTI TTPOSIBIISIFOTHCS.

9. Sk mepenaroTbcs MapaMeTpy MPUMITUBHUX THITIB 1 TUITIB TIOCHJIAHb i 4ac
BUKJIMKY METO[1B?

10. ITepepaxyiite ciocobw iHimiamnizaiii MacuBy B Java.

11. SIki omepariii MOHa BUKOHYBATH 3 MacHBaMu?

InpuBinyasjbHi 3aB1aHHA
Jlns  BUKOHAHHS KOXKHOTO 1HJAWBIIYaJbHOTO 3aBJaHHS HAIUIIITH
KOHCOJIbHUM JtoAaTok. PeanmisyiiTe BBeICHHS BUXIIHHMX JaHUX 13 KJIaBlaTypH 1
KOHTPOJIb TPaBWJIBHOCTI BBEJCHHS. Pe3ynbrar BHBEAITH Yy KOHCOJb Yy
BiJIpopMaTOBAaHOMY 1 3pyYHOMY JJI1 YATAHHS BUTJISIAL.
3arajbHe 3aBIaHHA
PeanizyiiTe npoCTUil KAIbKYJIATOP, AKUI1 00p00JIsi€ psIKOBI KOMAaHIA BUILY
«a operation by, e a, b — mificHi yncia, Oper — oauH 31 3HaKIB omeparii +, —, *,
/, . Slkmo mepmui omnepaH]l HE BKazaHO, TO 3aMiCTh HBOTO MOTPIOHO
BUKOPHCTOBYBATH PE3yJIbTaT NonepeaHboi aii. Hanpuxman:
2M4
16
-2.5
135
Jnst po30opy BXIOTHUX BUpa3iB 1 NEPEBIPKA MPABUIBLHOCTI BBEICHHS
BUKOPHCTOBYUTE PETyJIApHI BUpa3u.
Bapianm 1

1. Jlng [OBUIBHOTO IIUJIOTO 4YHWCJa 3HAWAITH JIOBKUHY  HaWIOBIIOi
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MOCTIAOBHOCTI IIU(]p, 10 MOBTOPIOIOTHCS y JECATKOBOMY 3aIlkCi IIbOTO
gyucna. Hampuknan, nns 14454446 pesynbrar nopiBHioe 3 (uudpa 4
MOBTOPIOETHCS 3 pas3u Mmocmiib), a s 3434719 — 1 (Hemae OBTOpPEHHS
udp).

Bkaziska. Jlns noaily yucina Ha UM(pU BUKOPUCTOBYWTE IIJIOYMCETHHE
nineHns (/) ta ginerss 3a moaynem (%) Ha 10.

2. YopHo-0111e 300pakeHHS 3aaH0 JBOBHUMIPHUM MacHBOM (Nxm) IMiKCeJiB,
ne 0 BiamoBizae yopHomy, a 1 — OimoMy. 300pakeHHSI MICTHTb YOpPHY
JIIHII0, TOBIIMHOIO | TIKCeb, HAa O1JI0OMY TJIi, IO MOYWHAETHCS 3 MIKCEIs
(1,1), Hanpukmna;

BuBeniTh KOOpAWHATH YOPHUX IIKCEIB, y MOPAIKY, B SKOMY BOHH

po3TanioBaHi Ha JIiHii.

Brazieka. BBaxaTw, 110 KOXXE€H YOPHHMI TIIKCEeNb Ha JHIL, sKa

BIJIPI3HSAETHCS BiJI IMOYATKOBOTO 1 KIHIIEBOTO, Ma€ PIBHO JIBa CYCITHIX

MIKCEJIiB YOPHOTO KOJIHOPY.

Bapianm 2

1. Peamizyiite reHepaTop TCEBAOBUMAAKOBUX YHCE, 0 BUKOPHCTOBYE
anroputm HpromaHa:

1.1. BuOpatu goBinbHe noyatkose 4-3HauHe yucio (Big 0000 1o 9999).

1.2. TloMHOXHTH YHCIIO caMe Ha ce0e — BUii/ie 8-3HaYHE YHCIIO (Yuciia
MEHIIIOI JJOBXKWUHU JTIOTIOBHIOIOTHCS 3711Ba HYJISIMM).

1.3. BiakunyTtu nepiii 1Bi i OcTaHH1 AB1 IIU(PHU — BHiIe 3HOBY 4-3HAUHE
YUCIIO.

1.4. TloepTaTucs 10 KPOKY 2, IOKM HE Oy/i€ 3HOBY OTPUMAHO BUXIJIHE
qucyo abo Oy/b-sKe 1HIIE YUCIIO 3 TUX, [0 PaHille 3yCTpiuaucs y
3reHepoBaHii MOCTITOBHOCTI ().

[Ipukinan mocimiIOBHOCTI:

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

(*) JoBxkuHa OTpUMaHOI MOCIIOBHOCTI 3HAYHO 3aJIEXKHUTH BiJ BHOODPY

MOYaTKOBOTO uKciia. EkcriepruMeHTabHO BUSHAUTE, SIKE 3 MOYKITMBUX MTOYATKOBUX
yuces 3a0e3nevyye Ha 0BTy MOCTIJOBHICTD.
2. JlBanomiHoma P; =ap X"+ anx "+ L +ax+agi
11



P, =bm X ™+ bpaX ™+ ...+ byx + by 3amani HaGopamu cBoiX KoedilieHTIiB

(an, an-1, ... , @1, @0 ) 1(bn, bna, ... ,01, Do ). 3HANTITE TOOYTOK UX TOJIIHOMIB 32
IPaBUJIOM MHOXKEHHS «y CTOBITYHK». Hampukian:

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

P, = 2X 2+ x-5

-5P; : -10x3-0x 2+ 15x + 5

+ XPy: 2% 4+ 0x 3- 3x 2- x

+2X %P1 4x°+0x % 6x3-2x 2
Py x Pp= 4x°+2x*-16x3%5x2+ 14x+5
Bapianm 3

1. Onyknuit OaraTOKyTHUK Ha IUIONIMHI 3aJaHUd KOOpJMHATAMHU CBOiX
BEpUIMH. 3HAWIITh HOro TUIONTY.

Braszisxa. Po306uiiTe 6araTOKyTHUK J1arOHAISIMU Ha KUIbKA TPUKYTHHUKIB 1
3HAWUJITh TIOILY KOKHOTO TPUKYTHHKA OKPEMO.

2. 3aganuii ABOMipHHUI MacuB (He 000B’A3KOBO KBaJpaTHUN) MOBEPHITH Ha
90° 3a rOAMHHUKOBOIO CTPLIKOI 1 BUBEAITH OTPUMAHMM TaKUM YHHOM
HOBUI MACHB.

Bapianm 4

1. 6-3Ha4YHMI HOMEP TPAMBAWHOTO KBUTKA € «IACTUBUMY, SIKIIO 301rat0ThCS
CYMH TMEPIIMX TPbOX 1 OCTaHHIX TpbOX LK(Dp HOMepa. BuzHaute, CKiIbKU
BCHOT'0 ICHYE «IITACITUBUX» HOMEPIB.

Bkaszisexa. [Ins 1boro 1ocuTh nepedpaTu BCl MOXKIIMB1 6-3HaAUHI HOMEPH.

2. Y 3amaHoMy JBOBHMIPHOMY MAacHB1 pO3TallyWTe PSIAKA Yy TMOPSAKY
3pOCTaHHSl CyMH 1XHIX €JIEMEHTIB.
Bapianm 5

1. Onyknuii 0araTOKYTHMK Ha IUIONIMHI 3aJaHui KOOpAMHATAMU CBOIX
BepiuH. [lepeBipre, uu € BiH IpaBUILHUM. {7151 IIHOTO TIEPEBIPTE PIBHICTH
yCiX MOro CTOPiH, a TAKOX KyTiB MK CYCIAHIMU CTOPOHAMU.

2. 3o00paxkeHHSI 3a/laHO JBOBUMIPHUM MacuBoM (nxm) mikceniB, ne 0
BiIMOBiJa€ 4opHOMYy, a 10 — OuloMy, a BCI 1HIIN 3HAYEHHS — PI3HUM
rpanaiisim ciporo. CkiIaaiTh ricrorpaMmy 300pakeHHs — To0To mMacuB 13 10
CJIEMEHTIB, JIc B KOXHIH - KOMIpIli 30epiraeThcsi KUIbKICTh TIKCENiB Ha

300pakeHHi, SIKi MatOTh KOJIIp |.

12



Bapianm 6

JlaHo nmiiicHi ymcna a, b. 3Haiifite pimenHs piBHAHHA cos(x) = x? Ha
npoMixkky [a; b] merogom ainenns nasmii 3 Tounictio 10 0,001.

Hexaii macuB po3mipy 3%3 y moBuUIbHMIA crioci0 3anmoBHeHu# yncnamu 0 1
1. lnaxom nepebopy 3HAWIITH 1 BUBEAITh YC1 TaKl MAaCHBH, B SIKUX CyMH
€JIEMEHTIB Yy PsAJIKaxX, CTOBMIX 1 JlaroHaJIsIX 301ratoThesl.

Bapiaum 7

JlaHo HatypanbHi yucia a 1 D. 3HahmiTh iXHIA HAWOUIBIIUN CIITbLHUMA
IbHUK.

Brasiexa. Cxopucraiitecs TuM akTom, 1o gkiio a>b>0, to HCJl(a,b) =
HC/I(a mod b, b).

YopHo-0111€ 300paxKeHHsI 3a1aHO ABOBUMIPHUM MAacHUBOM (nXm) MiKCEJIiB,
ne O BiamoBimae yopHoMy, a 1 — Outomy. 300pa)keHHsI SIBIIIE€ COOOIO
JOBUIbHY YOPHY JIIHIIO, TOBIIMHOIO |1 MiKCeb, HAa O1IIOMY Till, HATPUKJIIAA:

Busnaure, uu € 114 JiHIsSI 3aMKHYTO¥O.

Bxaszisxka. BBaxkatu, 10 KOXKEH YOPHUH MIKCEIb HA JIIHIT, 1110 BiAPI3HAETHCS
B1JI MOYATKOBOTO 1 KIHIIEBOTO, Ma€ PIBHO JIBa CYCiJHI ITIKCEJ YOPHOTO
KOJIbODY.

Bapianm 8

BuBeniTh yci npocTi 4ucia, ki He MepPeBUITYIOTh 3aJaHOT0 YUCa a.
Brasiexa. Jlnsa Toro, mo0 BU3HAYUTH, YU € YHUCIIO N MPOCTUM, JOCHUTH
MEePEBIPUTH 3AJIMIIKH BiJT IIJIEHHS I[LOTO YKCIia Ha BC1 LU yncia Big 1 1o
n.

. YopHo-0111€ 300pa’keHHsI 33JJaH0 JBOBUMIPHUM MacHUBOM (nXm) MiKCelliB,
ne 0 Binmosizae yopHomy, a 1 — 6110mMy. 300pakeHHs sBJsi€ COO0I0 YOPHUI

IPSMOKYTHHUK Ha O17I0MY TJI1, HATPUKJIIA!

13



3HaNAITh KOOPAWMHATH IIEHTPA MPSIMOKYTHHUKA.

Bapianm 9

. Bigomo, 110 SKIo Bij AECATKOBOTO YHCIA BIAHATH CyMmy Horo mudp, To
3QJIMIIOK IUTUThCS 6e3 octaul Ha 9. [lepeBipte e TBepkeHHs s 1000
pi3HUX HiTUX yrceln. Yucna reHepyite y BUMaIKOBUN CIOCIO.

Braszisxa. Ins noainy uucna Ha UM(pU BUKOPUCTOBYWUTE IIJIOUMCETHHE
nineHHs (/) Ta aineHHs 3a moxayieM (%) va 10.

3amanuii 1BOMIpHUNA MacuB (HE 00OB’SI3KOBO KBaJpaTHHI) MOBEPHITH Ha
90° mpoTH TOJMHHUKOBOI CTPUJIKHM 1 BUBEAITh OTPUMAHUI y TaKUM CcrOCiO
HOBUM MACHB.

Bapianm 10

. JlaHo 111)1€ IeCSITKOBE YUCIIO a. 3HANAITh YUCII0, OTPUMAaHE MEePEeCTaHOBKOIO
1udp ynciaa a y 3BOpOTHOMY MOPSAKY. MaroTh MiATPUMYBAaTHCh YHCIIA, IO
MICTAThH 110 9 3HAKIB.

Bxkasiexa. Y 1boMy 3aBAaHHI 3a00POHEHO KOPUCTYBATUCS METOIaMH KJIacy
String. Jlns mominy uymciaa Ha 1MQPU BUKOPHUCTOBYHTE IIJIOUHCEIBHE
nineHHs (/) Ta ainenHs 3a moxayieM (%) Ha 10.

300pakeHHs] 3aJaHO JIBOBHUMIPHHUM MacuBOM (nxm) mikcemiB, nae 0
BIJINIOBIJIA€ YOPHOMY, a 255 — O110oMYy, a BCl IPOMIXKHI 3HAYEHHS — PI3HUM
rpajaamisam ciporo, HaMpUKJIIAI;

3MEHIIITh 300paXKeHHS YABIYi, TOOTO OTpUMaiTe HOBUI MacuB (n/2 X m/2)
MIKCENIB, /1€ KOXXEH MIKCEeJh BH3HAYAETHCS K CEPEIHE MK 4YOTHpMa
MIKCEJISIMU BUX1JTHOTO MAaCHBY.

Bapianm 11

. JIsi MOBUIBHOTO IHUJIOTO YHCHA 3HAWIITH U(PY B ECATKOBOMY 3amuci
IBOT0 YMCJIA, sIKa MOBTOPIOETHCS HAUOLIBIIY KUIBKICTH pa3iB MOCHLIb.

Hampuknan, nns uucma 14454446 pesynsraT pnopiBHioe 4 (unudpa 4
14



MOBTOPIOEThCST 3 pa3u mocnuib), a s 3434719 — 3 (Bci mudpu
MOBTOPIOIOTHCSA TUIBKU OJJUH pa3, TOMY BIAMOBIUIIO € MEPIIa 3 HUX).
Bkaziska. Jlns noaiuly yucna Ha UM(pU BUKOPUCTOBYWUTE IIJIOYMCETHHE
nineHHs (/) Ta ginerss 3a moaynem (%) va 10.

. JlaHo #aB1 TpsAMOKYTHI (He OOOB’A3KOBO KBajpaTHi) Marpuii A 1 B.
BukoHaiite 1X MAaTpUYHE MHOKECHHS.

Brasiexa. Slkmo A mae posmip (nxm) 1 B mae posmip (mxp), To iXHIM

TBOpOM € Matpuilst C po3Mipy (nXp), B SKiid:
m

Cij = Z (@ - bkj)
k=1

Bapianm 12
. JIns 3a1aHOT0 IJIOTO YKCIia N BUBEITh, CKUTBKU 1ICHY€E MPOCTUX YHUCET, 10
HE TEPEBUIIYIOTH N.
Brasiexa. Jlna Toro, mo0 BU3HAYUTH, YU € YKUCIO X MPOCTUM, JOCUTH
MIEPEBIPUTH 3aJTUIITKH BiJ] AUICHHS IIbOTO YKCIIa Ha BCl yucna Big 1 10 Vx.
300pakeHHs] 3aJ]aHO JIBOBUMIPHHUM MacuBOM (nxm) mikcemiB, nae 0
BIJINIOBIJIA€ YOPHOMY, a 255 — OLIoMYy, a BCl IPOMIXKHI 3HAYEHHS — PI3HUM
rpajiarisiM ciporo, HaIMpUKIaI;

30UTBIIITh 300paXKCHHS YBIYi, TOOTO OTpUMaiTe HOBUN MacuB (2n x2m)
MIKCENB, y SKOMY KOXXHOMY IIIKCEJII0 BHUXIJIHOTO MAacHBY BIJIOBIJa€E
YOTHPHU OJTHAKOBI CYCI/IHI MIKCEI.

Bapianm 13

. Mano uine yucno. 3HAUAITh KUIBKICTh 3HAUYUIUX HYINIB Y JECATKOBOMY
3aImci [MbOTO YUCIA.

Brasiexa. Jlns noxiny yucna Ha MUGpPU BUKOPUCTOBYHUTE LIJIOYUCETIBHE
nineHHs (/) ta ginenss 3a moaynem (%) va 10.

Bimomo, mo cepemHe reoMeTpuuHE HA0OPy TIMO3UTHBHHUX YHCEN He
nepeBuIye ix cepeanboro apudmernyHoro: ((aq + ap+...+a,)/n =
(a;-ay-....a,)"™). Jind BBEIEHOTO KOpPHCTyBadeM 3HAUCHHS N
nepeBipTe 11e TBepKeHHs 1 1000 pizaux HabopiB. Uncna a; reHepyiiTe
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y BUNaJKoBHi croci0 y pianaszoni Bia 0 go 100, xizexicms uucen y nabopax
maxooic mae oynu sunaoxkosoro — Bin 5 no 20.

Busenite Bcl HaOOpH, B AKUX PI3HUILI J1BOi 1 IPaBOi YaCTUH HEPIBHOCTI
ckjana MeHie 5 %.

Bapiaum 14

KopuctyBau BBOAUTH B OJUH PpSAJOK JOBUIBHY KUIBKICTH YHCEI,
PO3JIUICHUX KOMaMH 1 TpoOiuiaMu. 3HAWIITh cepell IUX YUCeT JOBXKUHY
HaiiioBImIOl  3pocratouoi  migmochigoBHOCTI.  Hampukman, — ans
nociigoBHocTi «1, 2, 3,1, 2, 5, 10, 2» npaBuibHUN pe3ynbTaT — 4.

Hexait macuB po3mipy 3%3 y TOBUTbHUI CIIOCIO 3aIIOBHEHMIA YuciiaMu 1, 2,
3 (moxmuBi moBTOpeHHs). [1InsxoM nepedopy 3HANUIIT 1 BUBEIITH YCI TaKl
MacCHBH, B IKUX CYMHU €JIEMEHTIB y BCIX pAJIKax 1 CTOBIIAX 301ratoThCA.
Bapianm 15

Jano 9-3nauHe 1uie ynciio. BuzHaure, 4 € B JECATKOBOMY 3aIlUCl I[bOTO
guciaa mudpH, MO MOBTOPIOIOTHCA IMOCHLIL. SIKIO €, TO BHUBEAITH (70
oonomy pasy) Bci mudpH, sKi MOBTOPIOIOThCA. Hampukmnaa, s yucna
4456633315 pesynbraT Mae OyTH «4, 6, 3».

Braszisxa. Y npoMy 3aBaaHH1 3a00pOHEHO KOPHUCTYBATUCS METOIAMH KJIacy
String. Jlns mominy uymciaa Ha MQPU BUKOPHUCTOBYHMTE IIIJIOUHCEIBHE
nineHHs (/) Ta ainenHs 3a moxayieM (%) va 10.

Bimomo, mo s Oynb-KUX IMO3UTUBHUX a1,8p,...,dn BUKOHYETHCS
HepiBHIiCTb (Va2 +az+...+a2/n = (a; + ay+...+a,)/n). s
3asianoro N nepesipte 1ie TBeppkeHHs st 10 000 pizaux Habopis. Yucna

reHepyHTe y BUMAJIKOBHI crioci0 y aiana3zoHi Bia 1 g0 20, kizvkicms yucen
V Habopax makodxc mae bymu sunaokosoio — Big 3 go 10. BuBenite Toi
HaO1p, AJIA SKOro Pi3HULA JIIBOI 1 MPaBOi YaCTHUH HEPIBHOCTI BUSBHJIACA
HaNOUIBIIO0.

Jlooamkoei 3a60annsn

MonmudikyiiTe nmporpamy-KajabKyIsTOp, 100 BOHA MOTJIa MPAIOBATH B
OyIb-aKiid cuUcTeMi YMCJICHHS. I TepeMUKaHHS CHUCTEM YHCJICHHS
nepeadauTe OKpeMy KOMaHy.

I'pyna 3 n niteit rpae B kBada. [1{00 BH3HAUWTH, XTO KBa4i, BOHHU
BUKOPHUCTOBYIOTh 3BHYANWHY «JIYMIKY» 3 M ciiB. iTH CTaloTh y KOJIO 1
MOYMHAIOTh <«JIYMIKY». To#, Ha KOro BHIIaJla€ OCTAHHE CJIOBO
(JTTYUIIKW» — BUXOJIUTH 3 KOJIA, 1 TIYUITKA TTIOYNHAETHCS 3HOBY 3 HACTYITHOTO
3a BUOynuMM rpaBud. HanumiTe mnporpamy, sika AacTb MOXIIMBICTb
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BU3HAYUTH HOMEp TpaBlUs y NOYAMKOBOM) KOI, SKUH 3aJUIIATHCS
OCTaHHIM Y KiHIIl JYHIIKH.

[Terpo 3amporoHyBaB AHi 3irpatu B azapTHy Ipy: IleTpo kigpka pasiB
MOCTIUTF KUJA€ MOHETKY, 1 SKIIO AHS Brajae€, CKUIbKA pa3iB MOCILIb
BUITIaJIe «opei», To Ilerpo 3ammaTuTh il $5; AKII0 K BOHA HE Brajae, TO
3ariaTuTh [leTpoBi Bchoro $1. AnHs 3Hae, mo MmoHeTka IleTpa He mpocra i
10 BOHA BHUITAJIa€ «opjioM» y 86 % BUNAAKIB.

Hamumnite mporpamy, sika 3MOJIEIIOE€ TIPOIeC KUIAHHS TaKOoi MOHETKH 1
JACTh MOXKJIUBICTh AH1 NPUOIU3HO BUSHAUUTH:

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

b) uum BurimHO B3araii rpatu B Taky rpy? ToOTO sKwii cepeHii BUTpanI
(abo mporparir) BoHa OTPUMAE 3a OJIHY TPy, SKIIO OyJ]ie MOCTIMHO
BraJyBaTH ONTUMAJIbHY KIIBKICTh «OPJIBY.

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

Oco0s1uBOCTI pO0OTH 3 NPUMITHBHUMM TAa 00’ €EKTHUMH THIIAMH

[TpumiTuBH O06’exTHn
306epirae 3HaYCHHS [Tocunanus
Moske 6yt null | Hi Tax

[Himiamizamis Be3 new : inta=1 Type obj = new Type (param)

Yac xuTTs Mo xiH1sg 610Ky [Toku iICHYIOTH TOCUIIAHHS

Omneparop = Komitoe 3HaueHHs Komitoe nocunamnns, ane ue
00’€KT

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

Tun 3minnoi | Mo:xauBi 3HAYEHHS 3HaveHHs 32

3aMOBYYBAHHSIM
[TpumiTuBHMI | BU3HAaYat0ThCS TPAHUISIMU THITY false, \u0000’, 0
Knac null (Hy;TIbOBE TIOCHIIaHHS ), 00 null

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

[aTepdetic null, abo Ha 00’ekxT Oyab-sKOTO KIIacy, mo | null
peani3ye e inrepdeiic

Macus null, abo mocunanus Ha MacuB 00’ €KTIB null
BIJIMIOBIHOTO THUITY

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

JlomaTkoBi BiIOMOCTI.
Pezynapui eupasu
Java nigTpumye BCl MOXKIMBOCTI pe2y/IApHUX eUpa3ie, 30Kpema:
1. MoxHa 3amaBaTH KjJacd CHMBOJIIB, IIepepaxyBaBIIM BCl BiAMOBIIHI
CUMBOJIH Y KBaIpaTHUX JTy)KKaX:
[az] omun i3 ABOX cumBoOIIiB: 'a', 'Z';
[a-z] Oymp-ska 3 26 Manux TaTUHCHKUX OYKB Bif 'a' 10 'Z';
["a-z] Oyab-sikuit cuMBOII, KpiM 26 MalluX JTATHHCHKUX OYKB Bif 'a' 10 'Z'.
2. JlesIKi CUMBOJIBHI  KJIACH MOXKHA 3aMIHUTH  CIELlaJIbHUMA
memacumeonamu (tadin. 2.3):
Ipumimka. Y Java y CTpOKOBHX KOHCTaHTax 3HaK \ HeoOXiTHO ekpaHyBaTu: \\.
3. Hns epynysanns AEKITBKOX TOCHIIOBHUX CHMBOJIIB BUKOPHUCTOBYIOTHCS
nyxku (). dam y Bupa3i MOXKHaA 3BEpHYTHCS 0 TPyIU 32 HOMEPOM 3a
JOIIOMOT0I0 criemianbaux cumBouis \1, \2, ..., HanpukiIaz:
(\WW\d)=\\1  Biamosizae psaxam "al=al", "b2=b2" i T. 1.
O0’ext Scanner micis Bukiauky findInLine() mae 3mory otpumaru
MIIPSAIKY, 110 BIJAMNOBIAAIOTH KOXHINH TpyIl, 3a JIOMOMOTOI BHUKIHMKY
metoay match().group(n).
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Tabnuys 2.3
Haii6inbm B:kMBaHI cnieniaJibHi CHMBOJIM pPeryJisipHUX BUpPa3iB

CumsboJa | ExkBiBajienT | BinnmoBigHicTh
bynb-skuii cumMBOI
\d [0-9] [udpoBuii cHMBOT
\D [70-9] Henmdposuii cumBomn
\s [ \An\r\t\v] [TpoGinbHMIA cuMBOIT (TIPOO1IT, TAOYIIAIIIS 200
MEPEBECHHS PSI/IKA)
\S [ \An\n\t\v] | HenpoOinbHMiA cuMBOIT
\w [[:word:]] Jlitepa, nudposuii cuMBOJI 200 3HAK MiAKPECICHHS
\W [*[:word:]] | Byap-sikuii cuMBOJI, KpiM JIiTepH, IU(pH Ta 3HAKa
MIKPECIEHHS
4. Jlns BapitoBaHHS YaCTUH BUPA3y BUKOPUCTOBYETHCA CUMBOJI |, HAIPUKIIA:
(one|two|three)=[123] BimnoBimae psakam "one=1", "two=3",
"two=1"1T. 1.;
one|two|three=[13] Bixmoeinae psakam '"one", "two", "three=1",
“"three=3".
5. KinpkicTh MOBTOPEHb  CHUMBOJly YW TPymH  3aJa€TbCs  3a
JOTIOMOTO¥0 Keanmughixamopie (Tadmn. 2.4):
Tabnuys 2.4
KBanTudikaropu peryjsipuux BUpasis
ITo3HayenHusn KinbkicTh Exsi- | Ilpuxkaang BignoBigHicTh
NMOBTOpPEHb BAJIEHT
{n,m} Bign o m colou{1,2} | colour, colouur, ane
r He color
? Hynpb un ogre | {0,1} colou?r color, colour
* Hynb uu Oinbie | {0,} colou*r color, colour,
colouuur 1 T.1.
+ Onse um Oinbire | {1,} colou+r colour, colouur 1 T.11.
(asie He color)
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Hanpuxman, Bupas "-?\d+\.2\\d*" posmi3nae ailicHe YHCIO: 3HAK «—»
Mmocke 3’sBisathcs 0 ado 1 pas, mam 1 a6o Oinbmre udp (\\d+), moTiM cumBOI
«» —0abo 1 pa3 i, HapermITi, poOOBa YacTUHA — Oyab-sKa KUIbKICTh 1udp (\d*).
[Mpuxnanu posmizHaBanux uucen: 001.33, —34., 12. 3ayBaxkumo, 110 B TAKOMY
pasi HaM MOTPIOHO, 00 CUMBOJ «.» TTO3HAYAB KPAIKy, a He JOBIJILHUM CUMBOII,
TOMY MU HOT'0 €KpaHyBaJH CJEIIaMU.

JlaGoparopHa podora Ne3

Tema: xnacu B Java. OOII Ta konexiii.

Mera: o3HafloMUTHCS 3 OCHOBHMMH MOMJIMBOCTSIMH 00’ €KTHO-
OpIEHTOBAHOTO IporpamyBaHHs y Java. HaBuuTucs BUKOPUCTOBYBATH KOJIEKITIi
Ta BUKJIFOUEHHS M1J] YaC HAIMCAHHSA NMPUKIATHUX [IPOTpaMm.

TeoperuyHi NnUTAHHA
1. Busnauenns kiacy B Java. Moaudikatopu cnocoOy A0CTYyILy.

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

3. Meromun kmacy. Crarmudi 1 ¢inansHi MeToau. KoncTpykTopu. Merton

finalize().

AOcTpakTH1 MeTOo M 1 Ki1acH. [HTepdeiich.

Kiac Object i fioro meToau.

Pedmnekcis. Knac Class i oneparop instanceof.

Iepapxist xiaciB cranmaptHoi Oi0miorexkn Java. Kmacu System, Math,

String, java.util.Arrays.

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

9. Buxmtouenns. Knacu Buxitodens. ['enepartisi Ta 00poOka BUKIIOUEHb.

N o o b

KoHnTpoJibHi 3an1uTaHHA
1. Hexaii orosomieHo psfok String s = new String(“"aaa");. Sxwuit pe3yabTar
nanyTh Bupaxenns (S=="aaa"), (S.equals("aaa")) i yomy?
2. Hexaii y kaci mporpaMu OroJIoNIeHi METOIH:
static void change (String s) { s = "bbb";}
static void change (inta[]) {
if (@l = null) for (inti=0;i<a.length;i++)al[i] =0;

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

a TaKOX JIOKaJIbHI 3MIHHI:
String s = "aaa";
intx [1={12,3}, y[11l={{1,2,3}, {45,6}, {7,8,9}};
Un 3MIHATHCS 3HAYEHHS [IUX 3MIHHUX MICJSI 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 Aist 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 oroyomenHs 3MiHHAX
y kiaci. HaBeniTe mpuKiIaan BAKOPUCTAHHS TAKUX 3MIHHHUX.

5. Onumite xiro Moaudikaropis static i final mix gyac orosomnreHHs MeToIiB
kiacy. HaBeniTh mpukiaau BUKOPUCTAHHS TAKUX METO/IIB.

6. UuM KOHCTPYKTOP BiIPi3HAETHCS Bij IHITUX METOIIB Ki1acy?

7. JIns 9oro BHUKOPHCTOBYIOTHCs KirOuoBi cioBa this i super? Hamemith
MIPUKJIAAN X BUKOPHUCTAHHSI.

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

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

10. sIxi moxxnmuBocTi Hamae inTepderic Comparable? Sk Bin peanizyerbcs?

11. KopoTko onumiiTh Mpu3HAYeHHs Ta OCHOBHI MOYKJIMBOCTI KJaciB System,
Math, String, java.util.Arrays.

12. SIki peamizanii MatoTh iHnTepdetricu List, Set i Map i B 4omy BiMiHHICTh
IIUX peai3amii?

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

14. SIk reHepyrOTHCS 1 00POOIIAIOTHCS BUKIIFOUSHHS B Java?

InauBinyajbHi 3aB1aHHA
Jlnsi BUKOHAHHS KOXKHOTO  IHJIMBIIYaJdbHOTO  3aBJaHHS  HAMMIIITH
KOHCOJIbHUM oAaTok. Peaini3yiiTe BB€J€HHS BUXIIHUX JIaHUX 13 KJaBlaTypH 1

KOHTPOJIb TPaBWJIBHOCTI BBEJEHHS. Pe3ynbrar BHBEAITH Yy KOHCOJb Yy
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sioghopmamosanomy i 3pyuHomy Ol YumauHs euenadi. Peanizyite oo6pooOky
MONCIUBUX BUKTIIOYEHD .
3arajbHe 3aBIaHHA
1. Hanumiite mporpamy, sika JIEMOHCTPY€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"};
[TomapHo moOpiBHANTE III MAacHBH 3a JOMOMOIOI0 Omepallii MOPIBHAHHS
(==), wmeromy Object.equals(), meromy Arrays.equals() i wmetomy
Arrays.deepEquals().
Pe3ynbTaTi MOPIBHAHHS BUBEIITh Y BUIIIsLAL (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 peamizydTe y BUIISII OKPEMOTO
mMetoay. [1osICHITE OTpUMaHi pe3ybTaTH.
2. Bukonaiite 3aBmaHHs | 171 0806uUMIpHUX MACUBIB PSJIKIB.
[TosicHITH pe3yNbTaTy.
3. Buxonaiite 3aBmanHs 3 3a apianmom, TIpU IBOMY JUISl BCIX BaplaHTIB
HEOoOX1/1HO:
e y 0a30oBOMy KJaci BHM3HAYUTH KOHCTPYKTOP 3a 3aMOBUYBAHHSM,
KOHCTPYKTOP 3 MapaMeTpamu, a TAKOK KOHCTPYKTOP KOTI1IOBAHHS;
e y 0a30BOMY KJIaci epeBU3HAYMTH BCi He(iHaabHI MeToau kiacy Object;
KiJTbKa 00’ €KTIB 000X KJIaciB 30€pPErTH B OJIMH MacHB;
® [IPOMTH 32 MACUBOM 1 JIJIsl KO)KHOTO 00’ €KTa BUBECTH:
O 1M’s KJ1acy IbOTO 00’ €KTa;
O pe3ynbTaTh poOOTHU METO/IIB, BUBHAYEHUX Y 0a30BOMY KJIacl;
O pe3yJbTaTh poOOTH METO/IiB, BA3HAYEHUX TUTHKHU B TTOX1THOMY KJIacl
(SIKIIIO 11€ MOXKJIMBO JJIS IIbOTO 00’ €KTA).
4. O0’engHaiiTe KiIbKa CTBOPEHUX 00 €KTIB CBOTO Kiacy (3 3asdanHs 3 3a
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sapianmom) y cucok List. PeaizyiiTe q1o1aBaHHs, BUIAJICHHS CJIEMEHTIB
31 CIIHCKY, @ TAKOK BUBEICHHSA CIIMCKY HA eKpaH. [[1s1 OTpUMaHOro CiucKy
BUKOHANTE 3a80arnHs 4 3a eapianmom IBoMa Criocodbamu:
a) 3a goromororo MetoiB kiaacy Collections;
b) 6e3 Bukopucranus MetomiB kmacy Collections  (ToOTO
peati3yBaBIlIi AJITOPUTM CAMOCTIHHO).
*(nsa npoepamicmis). 30epexiTh Ti 3k 00’ekTH B Kosiekiiro HashMap, ie
KIItfouaMu OyayTh CTPOKOBI iMeHa 00’ekTiB. Hamummiite Meromm mis
00pOOKHM TaKO1 KOJEKIIIi:
® METO/ JUIs MOIIYKY 3HAYCHHS 32 KIII0UEeM;
® METO/I JUIs MOIITYKY KJIIOYiB 32 3HAUCHHSM,;
® METO/I, III0 BUKOHYE OTIEPAIliI0 3 3a80aHHs 5 3a 86APIAHMOM.
Bapianm 1
CtBOpiTh KJIac «ABTOOYCHMI MapuipyT». BHyTpilllHE NpeacTaBICHHS
Mmapuipyty — crucok (List) abo MacuB Ha3B 3yHNHHOK (IYHKTIB, SKHMHU
MPOXOJAUTh MapuIpyT), a TaKOoXX MaCHUB IHTEPBAIIB 3a YacOM MIXK
CYCIIHIMHM 3yNHUHKaMU. Peanizyiite MeToau Kjiacy (CTaTH4Hi) 1 METOIU
peanizaiii (HeCTaTh4Hi):
® IS JI0JIaBaHHS HOBUX 3YIIHUHOK;
® IS BUBEACHHS MapIIpyTy B pnoK y BUTIIAL «[logaTkoBUN TyHKT
— Iynkt 1 — [yskr 2 ... KiH1leBui myHKT».
CTBOpITH MOXIJTHUM KJIAC, Y AKOMY:
® JI0JaiiTe METOJ /I 3HAXO/KEHHS 4acy MPOI3ay MK OYyJb-sIKUMU
JIBOMA 33JTaHUMH 3yTTHHKAMU;
® repeBu3HauTe MeTo 1 toString() s BUBEACHHS MapIIpyTy Yy
Burisial «MapmipyTt Big IlodaTkoBHil MyHKT [0
KinneBuii nmyHKT 3aiimae X XBUIUHY.
Hamumrite MeTton s COPTYBaHHsS CHHCKY MaplipyTiB 3a Ha3BOIO
MOYaTKOBOTO MYHKTY, a OTIM 3a Ha3BOIO KIHIIEBOTO ITYHKTY.
Hanuurite MeTo I, 110 puiiMac ik mapaMeTpu JiB1 KoJiekIili Map 1 Bugansie
3 MepIoi KOJEKIlli BCl 3HAUCHHS (He Ktoyi), SIKi 3yCTPIYalOThCs y APYTii
KOJIEKIIIi.
Bapianm 2
CtBOpiTh KIi1ac «Jlamana diHis». BHyTpilllHE peAcTaBiIeHHS J1HIT — CIIUCOK
(List) abo mMacuB HIJOYMCETBLHUX KOOPAMHAT ii BY3JOBHUX TOYOK. MeTo/
toString() moBMHEH BUBOIMTH JIIHIIO Y BUIJISIII «JTiHISI 3 TOYKH (X1, Y1) JI0
TOYKH (Xn, Yn)». Peamizyiite meTonu kinacy (CTaTU4Hi) 1 METOIM peaizaiii
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(HecTaTuyH1):

® IS JO/IaBaHHS 1 BUAAIICHHS BY3JiB,;

® ISl 3HAXO/PKEHHSI 3araJIbHOI JOBKUHH JI1HIi;

® 7151 BUBEACHHS B PSAAOK MOCIHITOBHOCTI BYy3J0BHX TOYOK JIiHI{.
CTBOpITH MOXIJTHUMN KJIAC, Y IKOMY:

e rnepeBusHauTe Meroxa toString() s BUBeACHHS JIiHIT Y BHIJISI:

((JTIHIS JOBXKHUHU X 3 TOUKH (X1, Y1) 10 TOUKHU (Xn, Yn)»;

® J[0/1aliTe METO/] MEPEBIPKHU, UM MAE JIiHisS MOBTOPIOBAHI BY3JIH.

4, Hanumiith METOJ JIJIi COPTYBaHHS CIMCKY JIiHINA 3a IXHBOKO JOBXXHHOIO.
[Topsimok copTyBaHHS — BiJl JOBTUX JIHIN 10 KOPOTKHUX.

5. Hamumiite Meton, mo mpuiiMae sk mapamMeTpu Bl Kojekmii Map i
CTBOPIOE HOBY KOJIEKIIIO Map, y sSIKy NOTPAIUISIOTh TUIBKH Tl KJIIOYI, SIKi
MPUCYTHI B MEPIIN KOJEKIIi 1 BIICYTHI y JIPYTIH.

Bapianm 3

3. CtBopits knac «Komip». BHyTpilIHE nmpeacTaBaeHHs KOJIbOPY — TPH IILIT1
yucia B nianaszoni [0; 100], mo 3a1a0Th BIZICOTOK SICKPABOCTI YE€PBOHOT,
3eJIeHO1 1 CHMHBOI CKIaAoBUX. PeamizyliTe Meroau kiacy (CTaTWyHi) 1
METO/M peanizaiii (HecTaTuyHi):

® IS CTBOPEHHS KOJBOPY 3a 33JaHUMHU TPhOMA IUIMMH YUCIAMHU B
niara3oHi [0; 255];

® Isi CTBOPEHHS KOJhOPY 3a TphOMa JIIMCHUMU YMCIIaMH B Jliana3oH1
[0; 100] abo [0; 1];

® MeTOI, IO 3a 33aJIaHUMU JIBOMa KoJIbopaMmH a 1 b cTBoproe rpasieHT
MDK HHUMH, TOOTO HOBUH MacuB 00’ €KTIB-KOJBOPIB, y SIKOMY
HEPIIUH KOJIIp JOPIBHIOE @, OCTaHHIM JOpiBHIOE D, a BCi iHIII €
MPOMIXKHUMH KOJIbOPaMHU.

® MCTOJ BH3HAYCHHS SCKPABOCTI KOJNBOPY, a TaKOX METOJ
MOPIBHSHHS KOJIbOPIB Ha «OUIBIIE» — «MEHIIE» 3a 3HAYCHHAM
SICKPaBOCTI1 KOJIbOPY.

CTBOpITH OXITHUHN KJIAC, Y IKOMY:

® J0J1aifTe METOJ JIJIsl IEPETBOPEHHSI KOJIHOpy Ha Mojeinb HSV,

® JI0JaliTe METO/, SIKHI y MacuBi 00’ €KTIB-KOJIbOPIB 3HAXOAUTH TOU
KOJIIp, 10 € HAHOIMKYKMM JI0 3aJaHOTO (3a 3HAaUYCHHSIM MapameTpa
H, «huey);

e nepeBu3HauTe Meto toString() mus BUBEIECHHS KOJILOPY Y opmari
HSV.

4. Hanumiith METOJ HJii COPTYBaHHS CIHUCKY KOJBOPIB CIOYATKy 3a
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BEJIMYMHOIO YEPBOHOI KOMIIOHEHTH, IIOTIM 32 BEJIMYMHOIO CHHbBOI
KOMITOHEHTH. [TopsIoK copTyBaHHS — 332 3pOCTaHHSIM.

5. Hamumiite Meton, skuit y kojekiii Map Bupanse BCl MOBTOPIOBaHI
3HA4YCHHS (He Kuoui).
Bapianm 4

3. CrBopith kmac «KopuctyBau comianeHOI Mepexi». BuyTpimmHe
MPEICTABICHHS. KOpUCTyBaya: iM’si, JIOT1H, MapoJib, JaTa HapOJKEHHS
(Java.util.Date), macuB mmocTiB KOpHCTyBaya (JIe KOXKEH MOCT — I1e 00 €KT
13 JIBOMA BJIACTUBOCTSIMM: JaTa MyOJIiKallii Ta TeKcT). Peanizyiite meToau
KJacy (cTaTuyHi) 1 METOIM peai3allii (HeCTaTH9HI):

® i1 BHU3HAYCHHS BIKYy KOpHCTyBada (LIJIOTO 4YKCJIAa POKIB) Ha
MOTOYHY ATy,

® Uil BU3HAUCHHS pelimuney KOPUCTyBaua K KIIBKOCT1 HOTO MOCTIB,
3p00JICHUX 3a OCTAHHIN MiCSAIIb;

e wmeton toString(), sikuii Buaae indopMarliiro KopucTyBada y ¢popmari
«1M’sl — JIOT1H».

CTBOpITH MOXIJTHUMN KJIAC, Y AKOMY:

® J0/laiiTe CTAaTUYHUN METOJI BU3HAYCHHS MPaBUIIBLHOCTI JIOTiHA 1
napodisi (JIOTIH Mae CKiagaTucs 3 OykB 1 nudp 1 mouynHatucs 3
BEJIMKO1 JIITepH; MapoJib Ma€ OyTH HE KOPOTIIMM 3a 8 CHUMBOJIIB,
000B’SI3KOBO BKJIIOUATH ITUGPH 1 BEJIHUKI Ta MAJICHBKI JITEPH);

e nmepeBm3HauTe meron toString() ans BuBemeHHs iHpopMariii mpo
KOpHUCTYyBayda y (popMaTi «JIOT1H — BIK — TEKCT OCTAHHBOT'O 32 YACOM
TOCTY».

4. Hanumnite MeTON AJisi COPTYBaHHS CIHUCKY KOPHCTYBadiB CIIOYATKy 3a
PEUTUHTOM, MTOTIM 32 BIKOM (Bl CTApIIMX JO MOJIOJIIINX).

5. Hanumiite meTona, sSKWM BUBOAWTH BMICT Kojekiii Map (to6To mapwu
KJII0OY — 3HA4YeHHs) B ai(aBiTHOMY MOPSAKY 3HA4Y€Hb, TOOTO COPTYE
3aIKCHU 32 3HAYCHHSM (He 3a KIoYeMm).

Bapianm 5

3. CtBopith Ki1ac «Marputiss». BHyTpilHe npeacTaBaeHHs — JBOBUMIpHUN
MacuB yuceln. PeanizyiiTe MmeTonu kiacy (CTaTU4H1) 1 METOAM peanizarii
(HecTaTuuHi):

® JUId CTBOPEHHS MATPHUIl 3aJaHOr0 pO3Mipy Ta ii 3alOBHEHHS
YuCIaMHu (3 IEPEeBIPKOI0 HAa HETIPUITYCTUMI 3HAUCHHS);
® METOJT 3HAXOKCHHS MOEJIEMEHTHOTO MHOXKCHHSI JIBOX MaTpPHIIb;
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e wmetox toString(), sikuit Buaae iHGopmMarliro mpo MaTpuilo y hopmMarti
«Matpuirs N*my.
CTBOpITH MOXIJTHUMN KJIAC, Y IKOMY:
® TICPEBU3HAUTE METOJ «MHOKCHHS JJIS1 3HAXOKCHHSI MAaTPHIHOTO
MHOKEHHS 3aMiCTh 3BUYAIHOTO;
J0JIaliTe METO/1 3HAXOKEHHS 3BOPOTHOI MATPHIIL;
e nepeBu3HauTe MeToA toString() /Ui BUBEICHHS €JICMEHTIB MAaTPHII
3a psIKaMH (PSAKA pO3IUISTTe CUMBOJIOM '\ N').
4. Hanuumnth METON Uil COPTYBaHHS CIUCKY MAaTpHUIb 3a BEIMYUHOIO
MaKCHMaJbHOTO €JIEMEHTA.
5. Hanumite Meron, skuit y kojekiii Map Bupaise BCi MOBTOPIOBaHI
3HA4YCHHS (He Koui).
Bapianm 6
3. CtBOpiTh KIac «Anpeca». BHyTpiniHe npenctaBieHHs — iHAEKC (5-3HauHe
[iJIe 4YHCJIO), MICTO, BYJUIL, HOMEp OYIUHKY, HOMEpP KBapTUPH.
Peanizyiite MeToau kiacy (CTaTU4H1) 1 METOU peai3ailii (HeCTaTU4H1):
® METOJl CTBOPEHHS 00’ €KTa-aJJpecu Ha OCHOBI PsiJIKa BUIY «IHJEKC,
BYJIMILIS, OyIMHOK, KBAPTUPA, MICTO», [I€ IHJIEKC 1 KBApTUPA MOXKYTh
OyTu He BKazaHi, HanmpukiIaa:«34668, Binnungs, Byn. [HxeHepHa,
25», «Binaung, ByJ. [HxeHepHa, 25, KB. 32»;
® METO/I, 1110 TTOPIBHIOE JIBI aIPECH Ta BU3HAYAE, KA YaCTHHA a/IPECH
30iraeThcs (MOBEPTAE CHIJIBHY YACTUHY aJIPECH Y BUTJISI PSIIKA);
® METOJ IMEpPETBOPEHHS aapecu Ha psaok Bupy «04123, mpocm.
[Tepemoru, 35, m. Kuisy.
CTBOpITH MOXIJTHUMN KJIAC, Y IKOMY:
® J[0/1aliTe METO/I, [0 Ma€ MapaMeTPOM MacHB aJpec, y IKOMY aIpecH
MOYTb TTOBTOPIOBATHUCH, 1 TOBEPTAE MACUB aJipec 0€3 MOBTOPEHb;
e rmepeBu3HauTe Metonx toString() s BUBEOEHHS  agpecu
aHTIiAChKOI0 MOBorO. [lig wac mepexiamy Ha aHTIINCHKY MOBY
KUpUIMYHI OyKBM MalOTh TPAHCIITEPYBATUCh, HAIMpPUKIA,
«Chernigiv» 3amicTb «HepHIriBy.
4, Hanumiith METOA [JIi COPTYBaHHS CHHCKY ajipec 3a andaBiToM —
CTHOYaTKY 3a Ha3BOIO MICTa, OTIM 3a BYJIHILIECIO.
5. Hamumiite meton, sikuil y koJiekiii Map migpaxoBye KidbKICTh 3HAYEHb
(ne kmouie) 6e3 ypaxyBaHHS TIOBTOPCHb.
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Bapiaum 7
CrBopith kiac «/lata». BHyTpimiHe npeacTtaBieHHS AaTH — TPU I
qyyucia, M0 3aJalTh JeHb, MICSIb 1 pik. Peamizyiite meroam Kiacy
(cratmuHi) 1 MeTOIM peami3allii (HeCTaTH9HI):
® Ui CTBOPEHHS JIaTW 32 3aJaHUMU TPbOMa IITUMHU YHUCIaMH (3
MIEPEBIPKOIO HA HEMPUITYCTUMI 3HAUCHHS);
® METoJI JUIsl 3HAaXO/DKEHHs JaTd, HacTylmHOi 3a Jaroio (3
ypaxyBaHHAM KUTBKOCTI JHIB y MiCAlll: HaNpUKIAJ, HACTYITHOIO
natoro 3a 30 yuciaom micsisg Moxke 6ytu 31 abo 1 uucio);
® METOJl 3HAXO/DKEHHS KUTBKOCTI JHIB, SKI PO3IUISIOTH JBI 3ajaHi
JIaTH.
CTBOpITH MOXIJTHUM KJIaC, Y AKOMY:
® JI0JjaliTe METOJT BU3HAUCHHS JTHSI THXKHS,
e rmepeBm3HauTe Meroxa toString() mns BuBeneHHS matH y ¢opmari
«IUL.MM.PPPP — A€Hb_THKHS».
Hamumrite MeTox 1y1st COpTYBaHHS CIUCKY AT CIIOYATKy 32 POKOM, MOTIM
3a MICSIIIEM.
Hanumnite Meton, sikuil y koJekiii Map miapaxoBye KiIbKICTh 3HAYEHBb
(re kntouis) 6e3 ypaxyBaHHS TTOBTOPEHb.
Bapianm 8
CrtBopiTh kiac «Eminc». BHyTpilHe mpencTaBieHHs ejinca — JiiCHI
KOOPJIMHATA BEPIIMH ONMHCAHOTO HABKOJO HBOTO MPSIMOKYTHHKA.
PeanizyiiTe MeToau Kkiacy (CTaTH4HI) 1 METOAM peaiizaiii (HecTaTuyHi):
® sl 3HaXO/KEHHS KOOPJMHAT IIEHTpa eJIica, MIIONI einca;
® IS 3HaXO/PKCHHS B1JICTaH1 MK IICHTPAMH JIBOX €JIIIICIB.
CTBOpPITH MOXITHUM KJIaC «OKPYKHICTBY, Y IKOMY:
e nepeBu3HauTe Meron toString() s BHBEICHHS OKPYXKHOCTI Y
BUTJISAIT «OKPYXKHICTB 13 HEHTPOM (X, YY) Ta pajilycoM I»;
® JI0JaliTe METOJ, IO TeHEepPye MAacHUB TOUYOK, IO JIeKaTh Ha
OKPY>KHOCTI (KIJIbKICTh TOYOK TIEPEAAETHCS K MapaMeTp);
® JI0JaliTe METOJ| TEePEBIPKH, UM JISKUTh 3aJlaHa TOYKa BCEPEIWHI
OKPYXHOCTI.
Hamumnite MeToa N1l COpTyBaHHS CIHMCKY €JIICIB 32 BETUYMHOIO TXHBOI
TUTOIITI.
Hamumnite MeTos, 1o npuiiMae sk napameTpu aBi kKosekiii Map 1 Bunamnse
3 MepIIOi KOJIEKIIIT BCe KITI0Ul, SIK1 3yCTPIYAIOThCS Y APYTiil KOJEKIIi.
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Bapianm 9

3. CrBopith kiac «Yac» mist 30epiraHHsa 3Ha4eHHs yacy n100u. BHyTpiniHe
NPEACTABICHHS 4Yacy — TPU LUIMX YHKCA, SIKI BU3HAYAIOTh TOJUHH,
XBUJWMHU 1 ceKyHau. Peamisyiite metomu kiacy (CTaTH4YHI) 1 METOIU
peanizali (HecTaTh4Hi):

® I CTBOpPEHHS OO0’€KTa 3a 3aJaHUMH TphOMa  IUIMMHU

guciaaMyd (3 MEepeBIPKOI0 Ha HEMPHUITYCTUMI 3HAUCHHS );

® METOJ TOpIBHAHHA OO’€KTIB Ha PIBHICTb, METOJ] BH3HAYCHHS
KUTBKOCTI CeKYH/I, 1110 TTPOMIILIN 3 MOYATKY JI00U;

® METO/ 3HAaXO/HKCHHS KIJTbKOCTI CEKYHJ, SIKI pO3AUIAIOTH JBa 3aJaH1
00’€KTH Hacy.

CTBOpITH MOXIJTHUM KJIaC, Y AKOMY:

® Jl0JaiiTe METOJ /Jisi BU3HAYECHHS BIJAMNOBIAHOTO 4Yacy B IHILIOMY
4acoOBOMY MOSIC1 (HOMEp MOSICY MEPENAETHCS K MapaMeTp);

e nepeBu3HauTe MeTo 1 t0String() s BUBEIEHHS Yacy B TEKCTOBOMY
BUTJISIAI, HANPHUKIAA, «IECATh TOAWH IBAIIATH I1'STh XBUJIHHY
3amicThb «10:25:00».

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

5. Hanumnite meTon, sk BUBOIWUTH BMICT KoJjekiii Map (to6To mapu
K04 — 3HA4YeHHS) B andaBiTHOMY MOPSAKY 3HA4Y€Hb, TOOTO COPTYE
3aITUCH 32 3HAYCHHSM (He 3a Kauem).

Bapianm 10

3. CrtBopiTh Kiac « TpuKyTHUK». BHYTpillIHE MpecTaBIeHHS TPUKYTHHKA —
IIJIOYMCENbHI KOOpJMHATH HWOro BepHivH. PeanmizyiiTe mMeTonu Kiacy
(cTaTuyH1) 1 MeTOAM peaizallii (HECTaTUYH1) JJIsl:

® 3HAXOJ/DKEHHS IUIONIl TPUKYTHHUKA, 3HAXOJKEHHS JIOBXKWUHU HOTO
CTOpIH;

® TICPEBIPKH, UM JICKHUTH 3a7aHa TOUKA BCEPEINHI TPUKYTHUKA.

CTBOpPITH MOX1THUM KJIaC, Y SKOMY:

e rmepeBu3HauTe Mmetoxn toString() s BUBEIEHHS TPUKYTHHKA B
BUTJISIIL TPHOX YMCEN — JOBXXHUH MOT0 CTOPIH;

® JI0JaliTe METOJI IEPEBIPKH, YK MEPETUHAETHCS TPUKYTHUK 13 1HIITUM
3aJIaHUM TPUKYTHUKOM.

4. Hanumnite METOM IJiIsi COPTYBAHHS CIIMCKY TPUKYTHHKIB 32 BEJIMYUHOIO
HaWlI0BIIOI CTOPOHU.

5. Hamwmmite MeTon, 110 mpuiiMae sik mapameTp Kosekiiro Map i 6yaye HOBY
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KoJiekIito Map, y skiid Kiaroul 1 3HA4YeHHS MIHSIOThCA Micusamu. Bci
MOBTOPIOBAH1 3HAYCHHS 3 BUXITHOI KOJEKIIi (K1 HE BAaIOCs 30€perT B
HOBIM KOJIEKIIIi) MOTPIOHO BUBECTH OKPEMO.

Bapianm 11
CrtBopith knac «Jlamana miHis». BHyTpimHe mnpeactaBieHHS iHIT —
crucok (ArrayList) migounceIbHUX KOOPAUHAT 11 By3JI0BHX TOUYOK. MeTo
toString() moBHHEH BHBOJUTH JIHIFO y BUTJISAII <«JTiHIS 3 TOUKH (X1, Y1) JIO
TOYKHU (Xn, Yn)». PeanizyiiTe MeTou kiacy (CTaTU4H1) 1 METOIM peaizarii
(HecTaThuHi1):
® I JI0JlaBaHHs 1 BUJIAJICHHS BY3JIB (Y JOBUIBHOMY MICIIi JTiHIT);
® I 3HAXOJDKEHHS 3arajbHOI JIOBKWHH JI1HIT,
® ISl BUBECHHS B PSJIOK IMOCIIIOBHOCTI BY3JI0BHUX TOUYOK JIIHII.
CTBOpITH OX1THUI KJIAC, Y SKOMY:
e nepeBu3HauTe Meton toString() anms BUBeACHHS JIiHIT Y BUIJISAIL:
(JTIHIS1 JOBXUHU X 3 TOUKH (X1, Y1) 10 TOUKHU (Xn, Yn)»;
® JI0JaliTe METOJ MEPEBIPKH, UM HE BUXOIUTH JIHIA 32 MEXKI1 3a/1aHOTO
PSIMOKYTHHKA.
Hanumnite MeTos At COPTYBaHHS CIUCKY JIHINA 3a KUIBKICTIO BY3JIB Y
Hii. [Topsaiok copTyBaHHS — B1Jl KOPOTKHUX JIHINA O JOBIHX.
Hanumnite MeTos, 110 npuiiMae sk napameTpu aBi kosekiii Map 1 Bunamnse
3 MepUIOi KOJIEKIIIT BCEe KITI0Ul, SIK1 3yCTPIYAIOThCS Y APYTiil KOJEKIi.
Bapianm 12
CtBOpiTh KJIac «ABTOOYCHMI MapuipyT». BHYTpilIHe mnpencTaBieHHS
Mapiipyty — crnucok (List) abo MacuB Ha3B 3yHNHHOK (IYHKTIB, SKHMHU
MPOXOJUTh MapuIpyT), a TaKOoXX MaCHUB IHTEPBATIB 3a YacCOM MIXK
CYCIIHIMM 3yNHUHKaMU. Peanizyiite MeToau Kiacy (CTaTH4Hi) 1 METOIU
peanizaiii (HecTaTUyH1):
® IS 10JIaBaHHS HOBUX 3YIHUHOK;
® IS BUBEACHHS MapIIpyTy B poK y BUMIIAAL «[loyaTkoBUN MyHKT
— Ilynkrt 1 — I[TyskT 2 ... KiHLleBUi TyHKT».
CTBOpPITH MOXIJTHUM KJIaC, Y AKOMY:
® JI0JaliTe METOJI U1 3HAXO/KEHHSI 4acy MPOi3Iy MK OyIb-sIKUMH
JBOMA 33JIaHUMH 3yTTHHKAMU;
e rmepeBu3HauTe MeTon toString() s BUBEACHHS MapIIPYTy Y
Burisial «Mapupyt Bin IloyatkoBuid nmyHKT A0 KiHneBHil MyHKT

3aniMae X XBHUJIUH).
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4. Hanumith MeTOA AJisi COPTYBAHHS CIUCKY MApUIPYTIB 32 4aCOM MPOi3ay
MapIIpyTOM BiJl HOYATKY 70 KiHIsL. [Topsaok copTyBaHHS — BiJl KOPOTKUX
MapHipyTiB 0 JTOBIHX.

5. Hamumiite meTon, mo mpuiiMae sK mapameTpu JBi Kosekmii Map i
CTBOPIOE HOBY KOJICKII1}0 Map, 10 SKOi MOTPATUISIIOTh TIIBKH T1 KITIOU1, K1
NPUCYTHI B MEPIIii KOJEKIIi 1 BIACYTHI y APYTiil.

Bapianum 13

3. CrBopith kmac «KopuctyBau comianpHOI Mepexi». BuyTpimHe
MPE/ICTAaBICHHS KOpUCTyBaya: iM’si, JIOT1H, MapoJib, JaTa HApOJKEHHS
(Java.util.Date), macuB mmocTiB KOpHCTyBaya (JIe KOXKEH MOCT — I1e 00 €KT
13 IBOMa BJIACTUBOCTSAMM: JaTa MyOikaiii Ta TekcT). Peanizyiite metonu
KJIacy (CTaTW4H1) 1 METOJM peatizailii (HeCTaTU4H1):

® Ui BHU3HAYCHHS BIKYy KOpUCTyBaya (IIUIOTO 4YHCIAa POKIB) Ha
MOTOYHY JIaTy;

® Ui BU3HAUYCHHS pelimuney KOPUCTyBaya sIK KIJIbKOCTI HOTO MOCTIB,
3p00JICHUX 32 OCTaHHIN MiCSlib;

e wMetop toString(), skuii Buaae indopMarlliro KopucTyBada y ¢popmari
«1M’sl — JIOT1H».

CTBOpITH MOXIJTHUMN KJIAC, Y IKOMY':

® J0/1aifTe CTAaTUYHUN METOJI BU3HAYCHHS NPaBUJIBHOCTI JIOTiHA 1
napojisi (JIOTiH Mae cKiagaTucs 3 OykB 1 nudp 1 mouymHarucs 3
BEJIUKO1 JIITepH; MapoJib Ma€ OYTH HE KOPOTIIMM 3a 8 CUMBOIJIIB,
000B’SI3KOBO BKJIIOUATH ITUGPH 1 BEJIHUKI Ta MAJICHBKI JITEPH);

e nepeBusHauTe meton toString() mis BuBeAcHHS iHopMaIi mpo
KOpHUCTYyBayda y (popMaTi «JIOT1H — BIK — TEKCT OCTAHHBHOT'O 32 YACOM
TOCTY».

4. Hanumnte METOA AJisi COPTYBaHHS CIHUCKY KOPHCTYBadiB CIOYATKy 3a
JTATOI0 OCTAHHBOTO MOCTY, MOTIM 32 IM M (3a andaBiTOM).

5. Hammmite meTon, sikuii BUBOAWTH BMICT KoJiekiii Map (tob6To mapu
KJII0OY — 3HA4YeHHs) B ain(aBiTHOMY MOPSAKY 3HA4Y€Hb, TOOTO COPTYE
3aIKCHU 32 3HAYCHHSM (He 3a KIoYeMm).

Bapianm 14

3. CtBopits knac «Komip». BHyTpiliHe npeacTaBaeHHs KOJIbOPY — TPH L1
yucia B aiana3oni [0; 100], mo 3a1a10Th BIJICOTOK SICKPaBOCTI YEPBOHOI,
3eJIeHO0l 1 CHMHBOI CKiIaoBuX. Peanmi3yliTe mMeToau Kiacy (CTaTWyHi) 1
METOJIU peaizailii (HeCTaTu4H1):
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® Il CTBOPEHHS KOJBbOPY 3a 33JJaHMMU TpbOMa IUIMMH YUCJIAMH B
miamma3oHi [0; 255];

® Il CTBOPEHHS KOJIbOPY 3a TpbOMa JIIMCHUMHM YHCIIaMU B Jliana3oHi
[0; 100] abo [0; 1];

® METO/I, IO 32 3aJ]aHUMH JIBOMa KOJIbOpaMH a i b cTBOpro€e TpaieHT
MDK HHMH, TOOTO HOBHUH MacuB 00 €KTIB-KOJBOPIB, Y SKOMY
HEPIIMA KOJIp JOPIBHIOE @, OCTaHHIM JOpiBHIOE D, a BCl iHIINI €
IPOMIXHUMH KOJIEOPaMU;

® METOJl BHM3HAYEHHS SICKPABOCTI KOJBOPY, a TaKOX METOJ
MOPIBHAHHSA KOJBOPIB Ha «OLUIbIIE» — «MEHIIE)» 32 3HAYCHHSM
SICKPaBOCTI1 KOJIBOPY.

CTBOPITH MOX1IHU KJIAC, Y AKOMY:

® JI0J1aliTe METOJT JJIs IEPETBOPEHHS KOJIbOPY Ha Mojeinb HSV;

® J0/1aifiTe METO/I, SIKW Y MacHuBl 00’ €KTIB-KOJbOPIB 3HAXOJIUTH TOU
KOJIIp, 110 € HAHOIMKIUM JI0 3a/1aHOTO (32 3HAUCHHSIM MapamMeTrpa
H, «huey);

e nepeBu3HauTe Metos toString() s BUBEIEHHS KOJIBOPY y Gopmari
HSV.

4. Hanumnith METOA JJi1 COPTYBaHHS CIHUCKY KOJBOPIB 32 BEIMYHUHOIO
SICKPaBOCTI — BiJl TEMHHUX JI0 CBITJIUX.

5. Hamwmmiite meTon, 1o npuiiMae ik mapameTpu ABi koJiekilii Map 1 ctBoproe
HOBY KOJIEKIIi10 Map, 10 SKOi NOTPAIISAIOTh TIIBKH T1 KITFOUl, SIK1 IPUCYTHI
B 000X BXIIHUX KOJIEKIIISIX.

Bapianm 15

3. CtBOpITh KJ1ac «Aapeca». BHyTpilHe mpeacTaBieHHs — HIEKC (5-3HauHe
LiJ€ YHCIIO), MICTO, BYJULSA, HOMEp OYIUHKY, HOMEpP KBapTUPH.
PeanizyiiTe MeToau Kkiacy (CTaTH4Hi) 1 METOAM peaiizaiii (HecTaTu4Hi):

® METOJ| CTBOPEHHSI 00’ €KTa-aIpeCu Ha OCHOBI psJIKa BUIY «IHJEKC,
BYJIHIIS, OyIMHOK, KBAPTHUPA, MICTO», JI€ 1HJIEKC 1 KBApTUPA MOXKYTh
OyTu He BKa3aHi, Hanpukiad: «34668, Binuuis, Byi. [HkeHepHa,
25», «Binnung, Byn. [mkenepHa, 25, kB. 32»;

® METO/I, 1110 TTOPIBHIOE JIBI aJIpECH Ta BU3HAYAE, sIKA YaCTUHA aJIpECH
30iraeThcs (IOBEpTAE CHIILHY YACTUHY aJIPECH Y BUTTISI PSIIKA);

® METOJ IMEPETBOPEHHS aapecu Ha psgok Buay «04123, mpocr.
ITepemoru, 35, M. Kuiny.

CTBOpPITH MOX1THUM KJIAC, Y IKOMY:
® J[0JalTe METOJ, IO MPUMNMAE K ITApAMETPU MACUB AJIPEC, Y IKOMY
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aZpec MOXYTh IMOBTOPIOBATHCH, 1 TIOBEPTAE MacHWB ajpec 0e3
MOBTOPEHB;

e rnepeBuzHauTe Meronx toString() suis BUBeOEHHS aapecd Ha
anrmiiicekid MoBi. [lim yac mepekiamy Ha aHIMKWCBKY MOBY
KAPWINYHI OyKBM MarOTh TPAaHCIITEPYBAaTUCh, HAMPHUKIA],
«Chernigiv» 3amicTb «HepHIriBy.

4. HamumiiTe METOHN Ui COPTYBAaHHSA CHHCKY aJpec 3a JTOBXHHOIO
TekcToBoro npencrasicHas aapecu (toString()). Ilopsmox copTyBaHHS —
B HANPSIMKY 3MEHIIICHHS JIOBXUHH PSIKA.

5. Hamumrite MeTo, 1o npuiiMae sik mapameTp kosekuiro Map i 6yaye HOBy
KoJiekIlito Map, B sKkiil KJIOYl 1 3HAUYCHHS MIHSIOTHCSA MicisaMu. Bci
MOBTOPIOBAaH1 3HAYEHHSI 3 BUXIJIHOI KOJEKIII1 (K1 HE BAaJIocs 30€perty B
HOBIM KOJIEKIIiT) MTOTPiOHO BUBECTU OKPEMO.

JlomaTkoBi 3aBIaHHS

6. Jlmsa cBoro BapiaHTy 1HAWBIIYaJbHOTO 3aBJaHHS OIUIIITH MPUKIAJH
CHTYyaIliif, KOJIM HEKOpEeKTHa peaizamis MetoniB Object mist Bamroro
KJIacy MO3Ke MTPU3BOUTH JI0 OE3MMOBOPOTHOI BTPATH 00’ €KTIB IILOTO KJIACY
y pasi cripoOu 30eperTH iX y KOJEKIIsX.

7. BukopuctoByroun icHyrouuidi kinac HashMap, crtBopiTh BiacHy
peanizaiito iHTepdeiicy Map, sika 3a Oyab-sSKOro crocody mpoxoay Hero
OyJZie TapaHTOBAaHO BHIABaTH KIIIOYl B TOMY K MOPSJIKY, Y SKOMY BOHH
JIOJIaBaJINCA B KOJIEKIIIIO.

JlopaTkoBi BizomocTi
Kouaexkuii JCF ( aus. puc. 3.1).

Collection Framework

lterab!e<T> Map{K.V>

Collection<€> i Hashtable

HashMap
Set$E> L‘ng> Queug<£> | LinkedHashMap
SonedN_lap<E>

SortedSet<E> ArraylList PriorityQueue
Vector LinkedList TreeMap
TreeSet LinkedList

HashSet
LinkedHashSet

Puc. 3.1. Iepapxis intepdeiici JCF 1 ix peamnizariit
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Buxsrouenns ( auB. Ta6im. 3.2,3.3).

3acanwvui Knacu eukniouens (java.util)

Tabnuys 3.2

Buxiro4denns, mo nepesipsirorscsi (Exception)

ClassNotFoundException

Knac ne 3Haiineno (Hampukiaza, 0i0iioTeka, B
K1 BIH peayli30BaHMi, HEAOCTYIHA Iij 4ac

BUKOHAHHS IPOTPaMH)

CloneNotSupportedException

Cripoba KJIOHYBaTH OO’€KT, SIKMM HE peali3ye
inTepdeiic Cloneable

Illegal AccessException

3a00pOHEHO AOCTYM /10 KJlacy

InstantiationException

Cripo6a cTBOPUTH 00’ €KT aOCTPAKTHOTO KJIacy
a00 1HTEpdericy

InterruptedException

[loTik BUKOHAHHS MpOrpamMu, IepepBaHUIL
THIITIAM ITOTOKOM

NoSuchFieldException

3anuTyBaHE MOJIE HE ICHYE

NoSuchMethodException

3anuTyBaHWI METO]] HE ICHY€

ReflectiveOperationException

BukitodeHHs, OB’ s13aHe 3 pedIIeKciero

Tabnuys 3.3

Buxirouenns, mo He nepeBipsaTbesa (RuntimeException)

ArithmeticException

ApudMeTrnyHa  MOMUJIKA,  HAMNPUKIAL,

MiJICHHS HA HYJIb

ArraylndexOutOfBoundsException Buxix  iHgekcy 3a  MeXi  MacHBY

(HENPUITYCTUMUN HOMEDP KOMIPKH)

ArrayStoreException

[TprcBO€HHS eleMeHTy MacuBy 00’€KTa
HECYMICHOTO THITY

ClassCastException

HenpaBunsae mnpuBenenHs tumy. Kiac
00’€KTa HE BIAMOBIIA€ TUITY, IO SIKOTO BiH

IMPUBOANTHCA

EnumConstantNotPresentException|/Cripoba  BHKOPUCTaHHS  HEBH3HAYCHOTO

BHAYCHHS TIepepaxyBaHHs (Enum)

Illegal ArgumentException

BUKOpPUCTaHHS HENPABUIBHOIO 3HAYEHHS
U1l apTYMEHTY 1] 4aC BUKIUKY METOY

Illegal StateException

THUU CTaH T SIKOT
Hexopek craH o00’ckTa, 3a SIKOrO

BHUKJIMK MCTOQY HEMOXXJIMBUM
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3akinuennsa maobau. 3.3

Illegal ThreadStateException

3anuTyBaHa  omeparlis, HecyMmicHa 3
MOTOYHUM CTaHOM ITIOTOKY

InterruptedException

Ctayiocsi iepepuBaHHs MOTOKY BUKOHAHHSI
B 0araTtormnoToOKOBOMY JO/IaTKYy.
[TepepuBaHHS MOKE BHBECTH TOTIK 3i
cTaHy ouikyBaHHs (Wait) abo cHy (Sleep)

IndexOutofBoundsException

3HAueHHs  IHAEKCY BHHMIIIO  3a
MOMycTUMI MexXi. Mae naBa JOdYipHI
KJIACH:
ArraylndexOutOfBoundException 1
StringIndexOutOfBoundException

NegativeArraySizeException

Cnpoba CTBOpPUTHM MacHB  BiJ’ €MHOTO
po3Mipy

NullPointerException

Cnpoba 3BepHyTHCS 110 00’€KTa 3a
nocumanasam null

NumberFormatException

[Tomunka mig yac mepeTBOPEHHS psiika Ha
YHCIIOBUN (hopmaT

SecurityException

[TopymienHs 6e3meKu

StringIndexOutOfBounds

Buxig THJIEKCY 3a MEXKI1 panka

(HETPUITYCTUMUNA HOMEDP CUMBOJTY)

TypeNotPresentException

Knac, 3anutanuid 3a iM’sM (y BHIISAIL
psaka), He 3HaijgeHo. Ha BigMiHy Bif
ClassNotFoundException, e BUKIIOUCHHS
HE TIEPEBIPSIETHCS

UnsupportedOperationException

Bukiuk ~ HEmATPpUMYBaHOI  omepailii,
HAlpUKIQa, SKIO0 O0’€KT MIATPUMYE
(TOOTO peanizye) He BC1 METOIU 3araJIbHOTO
iHTepdeicy

IIpaBujia KOpeKTHOI 00POOKM BUKJIIOYEHD

1. OO6poOnsiiTe BUKIIIOYEHHS MiibKU B MEXKaX BIAMOBIATbHOCTI IOTOYHOTO

KJIaCy 1 HOTOYHOT'O METOY OJIHUM 13 TAKHX CHOCOOIB:

1.1. OO6pobutu Ha 1BOMY piBHI aOcCTpakiii 1 3HOBY BHUKHUHYTH
BUKJIIOYEHHS TOTo X Kiacy: catch (Type e) {... throw e; };
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1.2.  OOpobuty Ha 1IILOMY pIBHI aOCTpakKiii 1 BUKMHYTH BUKIHOYEHHS
inmoro kmacy: throw new SomeException("message”, e); — To6to
BUKITIOUEHHST OOTOPTKY BUIIOTO PiBHS;

1.3. He BuUKMmaTH HOBUX BUKIIOUYCHb — MIilbKU SKIIO HA MMOTOYHOMY
piBHI ITpo0JieMa BUPIIIYETHCS TTOBHICTIO.

OOpoOmsiiTe KOXKEH KJ1ac BUKJIIOUYEHb OKPEMO.

Ha moyaTky MaroTh 3HaXOJMTHCS OOPOOHMKH JjIsi OUIBI CIIelU(pIIHUX

KJIaCiB BHKJIIOUYEHB, IIOTIM — JJIs1 OLJIBII 3arajabHUX.

Ocranniii 00poOoHMK — catch (Exception e) — moxe o0poOysaTH 6ci

BUKJIFOYCHHS, sKi He Oymm oO0poOieHi panime. BUKOpHCTOBYEThCS

HEYaCTO, OCKIJIbKU CYIEePEIUTh MTPABIITY 2.

Yuukaiite mnopoxknix o0poOnukie ( catch (Type e) {} ). Koxnue

BUKITIOUCHHST BUMArae siBHUX JIii.

Sxmo BukiroueHHs irHopyetbes ( catch (Type e) {}), To 3agokymenTyiite,

YOMY.

BuxkopucroByiite ook finally Tineku mis 3BinpHEeHHS pecypciB (close(),

release() i 1. 1.).

OOpoOsiiTe BUKITIOYCHHS, 10 BUHUKAIOTH y O10kax catch() i finally.

JlaGoparopna podora Ne4

Tema: poOoTa 3 (haiiIoBOIO CUCTEMOIO.
Mera: HaBYMTHCS BUKOPHUCTOBYBAaTH MOXIJIMBOCTI Java y poboti 3

(baiioBOIO CHUCTEMOIO ISl 30€epiraHHs JaHUX MPOrpaMy Ha JIMCKY, a TaKOXK JJIs

MaHIMyTIOBaHHs (¢dainamMu 1 aupektopisiMu. O3HAHOMHUTHCS 3 TEXHOJOTIEIO

cepiamiizailii 00’ €KTiB.

o

TeopernuHi nUTAHHSA

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

Bydepu3zariisi BBeleHHS / BUBEACHHS.

PoG6ora 3 Oinmapuumu  daiimamu  yepe3  DatalnputStream i
DataOutputStream.

Pobota 3 TekcToBrMH (haiiamu 3a moroMororo PrintStream i Scanner.
Cepiamizariist 00’exriB. Intepdeiic Serializable. [Toroku 00’ exTiB.

PobGorta 3 ¢aitnamu i qupexropismu. Kinacu File i Files.
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8.
9.

KoHTpoJibHI 3an1uTaHHA

KopoTrko onmmiTh mNpu3HAYCHHS KiaciB-Hamankis InputStream i
OutputStream.

Y gomy BimMIHHICTE MK Kilacamu InputStream, OutputStream i kmacamu
Reader, Writer?

SIK BIZKPUTH TEKCTOBUH (haiiil Il TO1aBaHHs 3aMKCIB y KiHEelb (aitna?
Hagimo 3acTtocoByeThcst Oy(depu3aiiisi BBeIeHHS / BUBEICHH? SKki Kiacu
ii 3a0e3neuyroTh? HaBeniTe mpukia.

Hasgimro 3acrocoByethbcst metof flush()?

J111s 9oro 3acTOCOBYEThCS cepianizaisn? ki MeTou BKIIOYae iHTEpdeiic
Serializable i stk 3poOuTH Ki1ac 3MaTHUM 10 cepiami3ariii?

Y gomy BimMiHHICTH KiaciB DatalnputStream i DataOutputStream Big
kiaciB ObjectinputStream i ObjectOutputStream?

Sky inpopmariiro mpo GoTo MOxkHA oTprMaTH 3 00’ ekra File?

SIki onepartii Hax ¢ainamu i gUpeKTopisMu peanidye kiac File?

10. Sxumu ciocobamMu MOKHA CKoTTitoBath (ait y Java?

InguBinyajabHi 3aBIaHHA
3aranbHe 3aBIaHHSA
Jlnst knaciB 13 3aBaanHs 3 yaboparopHoi pobotu 3 (s 6a30BOro 1 IS
MOX1JIHOTO) peallizyiTe MexaH13M cepiaizarii.
Hanumnite mporpamy, sika:
O yyTae Hablp 00’ ekTiB (0a30BOTO 1 MOXiHOTO Kjacy) 3 CSV ¢aiina 1
MOMIIIIAE X JO MAacUBY a00 CIHCKY;
O cepianizye e macuB (a00 ciucok) y OiHapHUM (aili;
o mecepianizye macuB (200 CIUCOK) 13 OiHapHOTO daiina.
Imena (aiiiB 3a7ar0ThCsl 'y BUIJISAI TApaMeTpIB MMiJ 4Yac 3amycKy
POrPaMH.
Ilpoepama mae kopekmHno 06pobAAMU NOMUTKOBE OaHI Y 6XIOHOMY patini!

Bapianm 1

JlaHo (haiin, 1o MICTUTh CIIUCOK JUPEKTOPIN (KOXKEH PsIOK (haiisia MiCTUTh
MOBHUH LUISIX 10 IEBHOI IupeKkTopii). Hanuiite nporpamy, sika 3HaX0AUTh
y IbOMY CIIHCKY HalOUIBITY 32 00’ €MOM JUPEKTOPI0 Ta BUBOAUTH ii BMICT
Ha CKpaH.

*(llna npoepamicmis). Hammmiite mporpamy, ska BBOJIUTh Ha3BY
JTUPEKTOPIi 1 MacKy iMeHl ¢aiiia (HarpukiIag, Macll «a. ?xt» BIANOBIIAI0Th
iMmeHa ¢aiimie a.txt 1 bba.xxt), a moriMm mnepelimeHoBye Bci (aim
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JTUPEKTOpli, IMEHa SKUX BIJNOBIAatOTh Macti. I1ix yac mepeliMeHyBaHHs
po3mupeHHst (aitna 30epiracThCs, a iM’s 3MIHIOEThCS HA HOMEp (daiina B
andaBiTHOMY MOPSJIKY.

Bapianm 2

Hanumrite mporpamMy, sika BBOJUTB IM’sl IUPEKTOPIi Ta MIIPaxoBYy€E B i
TUPEKTOPIi KIIIBKICTh (halliIiB KOKHOTO TUMy. Tun ¢aiina BU3HAYAE€THCS 32
Horo po3IupeHHsaM (HanpuKiam, .java, .class, .txt 1 T. 1.).

*([na npoepamicmie). HanmiiTe mporpamy, sika BBOJUTH IMEHA JBOX
JTUPEKTOPIN 1 peryJIIpHUI BUpa3, a MOTIM KOIIOE 3 TIEPIIOi TUPEKTOPIi 10
apyroi Bci (Qaitnm, iMeHa SKUX BIANOBIAAIOTH PETYISIPHOMY BHpPa3y.
[Iporpama moBuMHHAa OOpOONATHM BCi BKiIajneHi aupektopii. Ilig dac
KOITIFOBaHHS CTPYKTYpa BKIIAJIEHUX JUPEKTOPIN Mae 30epiraTtucs.
Bapianm 3

Hanumite nporpamy, sika nepeiMeHOBYE BCi (pailyiv 3 po3IIUpPEeHHM .tXt 13
3a7aHO1 AUpPEKTOpii, maroum iM imeHa 1.txt, 2.txt, 3.txt 1 Tak mam 3a
nopsiikoM. BuBeniTe cTapi imeHa ¢aiiiliB Ha €KpaH 1 B TEKCTOBUM (Daill.
*([nsa npoepamicmis). Hanuimite mporpaMy, sika MOPIBHIOE BMICT JBOX
3aJlaHUX JTUPEKTOPIM 1 BUBOAUTH CIIUCOK (paiiiiB, K1 BIAPI3HAIOTHCS. Jis
MOPIBHSHHS (DaiiliB BUKOPUCTOBYHTE 1M 51, pO3MIp 1 IaTy OCTaHHbOI 3MIHU
daiina. [Iporpama mae oOpoOJISATH BC1 BKJIAAEHI JUPEKTOPII.

Bapianm 4

Hanumite nmporpamy, sika KOMIO€ 3 MepLIoi 3aJaH0i TUPEKTOPil A0 APYroi
BCi (paitnu, 3MiHeH1 3a octaHHi 3 aHi. BuBeniTe iMeHa aiini, 110
KOITIIOIOThCS, HAa €KpaH 1 B TEKCTOBUM (aii.

*([nsa npoepamicmie). Hanuinite porpamy, sika IIykae 3aaaHy (pasy B
ycix (aitnax gupexkropii. s koxxHOI 3HaiieHO1 (Ppa3u BUBENITh HA3BY
daiina, HoMep psAKa Ta MO3UIII0 B psAAKy. [Iporpama mae oOpoOasiTH BCl
BKJIaJICH1 TUpekTopii. BuBeneHi JaHi MaloTh OyTH B1ICOPTOBaHI 3a MIOBHUM
iM’siM (paitna.

Bapianm 5

Hamumnite mnporpamy, ska s 3aaHOi  JUPEKTOpIi  3HAXOAWTH
MaKCHUMAJIbHY TIMOWHY BKJIQJIEHOCTI MiAaupeKkTopii. BuBeniTh iMeHa BCiX
HAUPEKTOPIN HA €KpaH 1 B TEKCTOBUM (Daidll.

*([na npoepamicmie). HanuiiTe nporpamy, sika JijIs 3aJaHOl TUPEKTOPIi
BU3HAYAE, SIKY YACTHHY 3araJIbHOTO 00CsATY (Y B1ICOTKAX) 3aiiMaroTh (aitinm
KOKHOTO THUMy. Tum aiila BU3HAYAEThCA MHOro po3mupeHHsM. s

30epiraHHs JJaHUX BUKOPUCTOBYMTE KoJyekiito HashMap.
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Bapiaum 6

Hamumnite mporpaMy, ska sl 3aaHoi AUPEKTOpli BU3HAYAE KITBKICTH
(aiisniB 3 ypaxyBaHHIM BKJIAJEHUX TUPEKTOpid. BuBeaiTh iMeHa BCiX ITUX
¢aiiniB Ha eKpaH 1 B TEKCTOBUM (haid.

*([na  npoepamicmis). Hamumnite mporpamy, ska IIyKae aapecu
CJICKTPOHHOI MOIITH B YyCIX TEKCTOBUX (haiimax 3amaHol JUPEKTopil 1
BUBOJIUTh YC1 3HaWJeHl aapecu Ha ekpa. [lig yac BHUBeIEHHS aJpecH
BIJICOPTYHTE 32 iM’5IM IOMEHY.

Brasiexa. Buznauutu, uu € (Qailnl TEKCTOBUM, MOXKHA 3a HOro
PO3IIMPEHHSIM; CIHUCOK JOMYyCTUMHUX pPO3IMIMPEHb TEKCTOBUX (ailiiB
(manpukiman, txt, htm, html, csv, java, ...) mporpama MoBUHHA YUTATH 3
OKpemoro (Qaiina.

Bapiaum 7

Hanuimite nporpaMy, sika 3HaXOJUTh KUJIbKICTh PSAKIB Y KOKHOMY .txt-
daiini 3agaHoi aupexTopii. IM’s gupexkTopii BBOJWUTH 3 KiaBlaTypH.
Pe3ynpTaTi BUBENITh HA €KPAH 1 B TEKCTOBUM (haii.

*([nsa npoepamicmis). Hanmumnite nporpamy, sika JJis 3aJaHOl JUPEKTOPIT
BUJIAJISIE€ JTUPEKTOPIi HAWHMKYOTO PIBHS BKIIAJAEHOCTI, a (ailnu 3 HUx
nepemillye Ha OJIUH PIBEHb BHUIIIE.

Bapianm 8

3amano iM’s ¢aiina name 1 mute yucino N. Hamumnite mporpamy, sika
po30uBae 3agaHuil Qaitn Ha GparMeHTH, TOBKUHOIO HE Oubiie N OaifT.
Koxen ¢pparmMeHnTt notrpioHO 30epertu B okpemomy daiiii 3 iMm’ssm hame-XX,
Jie XX — MOpSAAKOBHI HOMEp (parmeHTa. BuBeniTh iMEHa CTBOPIOBAHUX
daiiniB Ta iXHI pO3MipU HA €KpaH, a TAKOXK Y TEKCTOBUH (haiiJ.

*([ns npoepamicmig). Hanuiite mporpamy, sika 3a 3aJianuM iM’sm (aiina-
dbparmMeHTa name-xx IIykae i GparMeHTy 1 06’ €qHye ix B oauH ¢aiii 3
iM’ssM  hame. Skmo  skuiick 13 (parMeHTiB  BIJICYTHIH, BHUAATe
MOBIIOMJICHHS IIPO MTOMUJIKY.

Bapianm 9

JlaHo (haiin, 1o MICTUTh CIIUCOK JUPEKTOPIN (KOXKEH PsIOK (haiisia MiCTUTh
MOBHUM LUISAX A0 MEBHOI AUpekTopii). BuBectu Ha3Bu BCix (aiiiiB 13 mux
JTUPEKTOPIA OJHUM CIUCKOM B ajihaBITHOMY MOPSIKY.

*([nsa npoepamicmis). Hanumnite porpamy, sika 3MEHIIIYE PO3MIp MANKu
npoekty Visual C++ (a6o Visual C#), Bunanstoun 3 Hel BCi daiinu, 6e3
SAKUX MPOEKT MOKE OYyTH YCHIITHO BIAKPUTHI 1 3aHOBO KOMITIIIbOBAHUM.
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[Iporpama moBHMHHA TakoX 30epiraTd Bcl (ailii TOTOBUX Iporpam i3

migmnamok Release.

Bapiaum 10

Hanumite nmporpamy, sika BBOAUTH TpH iMeH1 aupektopiit (A, B 1 C) Ta

00’ennye nBi aupekTopii A 1 B B onHy qupekropito C. SIKo aupexropis

C Bke iCHY€, TO BUBEAITH MonepekeHHs. ko aupextopii A 1 B micTaTh

¢baiiny 3 oJHaKOBUMU iIMeHaMU, TO B C MOTPIOHO MOMICTUTH TUTBKH OJIHY,

HAHOBIIIY BEpCiI0 LHOTO daiina.

*([na npoepamicmis). Hammimite mporpamy, ska CKaHye Bci Gainm

BUXITHUX KOJMIB Java B 3a7aHiil TUPEKTOPIi 1 BU3HAYAE, CKUIBKHU BiJICOTKIB

KOy CKJIaJaloTh KomeHTapi. HeoOXimHO BpaxoByBaTH 1 OJHOPSIKOBI, 1

OaratopsiikoBl koMeHTapi. [Iporpama moBuHHAa 0OpOOJISITH BCl BKJIAJICHI

JUPEKTOPIi.

Bapianm 11

Hanumite nporpamy, sika KOMitO€ 3 IEPIIO 3a1aH01 IUPEKTOPIi 0 JpyTroi

BCl (pailnii, 3MiHEH1 3a ocTaHHi 3 paHI. BuBeniTe iMeHa (aiiniB, 1o

KOITIIOIOTHCS, HAa €KpaH 1 B TEKCTOBUM (aii.

*([nsa npoepamicmis). HanuimiTe mporpaMy, sika MOPIBHIOE BMICT JTBOX

3aIaHUX JTUPEKTOPIi 1 BUBOJUTH CIUCOK (hailiIiB, AKi po3pi3HAIOTHCS. J1Jis

NOPIBHSAHHSA (DaiiliB BUKOPUCTOBYITE 1M’s1, pO3MIp 1 1aTy OCTaHHbOI 3MIHH

daiina. [Iporpama nmoBrHHA 00pOOIATH BC1 BKIIAJEHI JUPEKTOPII.

Bapianm 12

3amani iM’s ¢aina name 1 nute yuciao N. Hamumiite mporpamy, sika

po30uBae 3agaHuil Qaitn Ha GparMeHTH, TOBKUHOIO HE Oubie N OaifT.

Koxen gparmenT notpioHo 30epertu B okpeMomy ¢aii 3 iM’aM name-XX,

Jie XX — MOpAAKOBHA HOMep (pparmeHTa. BuBeniTh iMEHa CTBOPIOBAHUX

daiimiB 1 iXH1 pO3MIpH Ha €KpaH, a TAKOXK Y TEKCTOBHM (paii.

*([ns npoepamicmig). HanuiiTe porpamy, sika 3a 3aJianuM iM’sm (aiina-

dbparmeHTa name-xx IIykae iHII ¢pparMeHTH Ta 00’ €IHYE X B OJIUH (haiin

3 IM’aM hame. Skmo skuiich 13 (¢QparMeHTiB BIJICYTHIN, BHUaaiiTe

MOBIIOMJICHHS IIPO MTOMUJIKY.

Bapianm 13

Hanumite nporpamy, sika 3HaXOAWTH KIJIBKICTh PAJKIB y KOXKHOMY .tXt-

daiimi 3amaHoi  gupekrtopii. IM’s aupekTopli MOTPIOHO BBOAMTH 3

KJaBiaTypu. Pe3ynbprat BUBEITh HA €KpaH 1 B TEKCTOBUMN (haidJl.

*([na npoepamicmis). HanumiTh mporpamy, sika BBOJUTH iMEHA JIBOX

JTUPEKTOPIH 1 peryasipHU BUpa3, a MOTIM KOIIIOE 3 TIEPIIOi JUPEKTOPIi 10
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JIpyroi Bcl (ailau, IMEHa SKHUX BIJANOBIIAIOTh PEryJISIPHOMY BHpPa3y.
[Iporpama moBuHHa oOpoOIsITH BCi BKIangeHl aupekropii. Ilig dac
KOITIIOBaHHS CTPYKTypa BKJIQJICHUX TUPEKTOPIM Mae 30epiraTucs.
Bapianm 14

Hanumnite nmporpamy, sika BBOAUTH Tpu iMeH1 gupektopi (A, B 1 C) 1
00’ennye nBi aupektopii A 1 B B ogny mupextopito C. SIkio aupekTopis
C B¢ ICHY€, TO BUBEITh TONIEpeKeHHS. K10 qupekTopii A 1 B MicTITh
daitnu 3 oqHaKoBUMH iMeHamMH, TO B C MOTPiOHO MOMICTUTH TUTBKH OAHY,
HaWHOBIITY BEPCito bOTo daia.

*([na npoepamicmis). HanumiTe nporpamy, sika JiIsS 3aJaHOl TUPEKTOPIi
BU3HAYAE, SIKY YACTHHY 3arajibHOTr0 00csTy (Y B1ICOTKAX) 3aiimMaroTh (aitinu
KOXHOro Tumy. Tunm aiila BU3HAYa€eThCS KOro po3mMUpeHHsM. g
30epiraHHs JaHUX BUKOPUCTOBYHTE KoJiekiiito HashMap.

Bapianm 15

Hanumnite nporpamy, sika I 3aJaHOi AUPEKTOPli BU3HAUYAE KIJIBKICTh
(aiisiB 3 ypaxyBaHHSIM BKJIAJEHUX TUPEKTOpiid. BuBeaiTh iMeHa BCIX IUX
(aiiiB Ha eKpaH, a TAKOXK Y TEKCTOBUH (haidJ.

*(Una  npoepamicmis). Hammmite mporpamy, sKa MIyKae aJpecu
CJIEKTPOHHOT MOMITH B YCIX TEKCTOBUX (alyax 3aJaHol JUPEeKTopii 1
BUBOJUTh YCl 3HaWJeHl aapecu Ha ekpaH. [lix yac BHBenEeHHsS aJapecu
BIJICOPTYHMTE 32 IM M JIOMEHY.

Bkazieka. BusHauutH, u4M € (ala TEKCTOBUM, MOXKHa 3a MHOro
PO3LIUPEHHSIM; CIUCOK JOMYCTUMHUX PO3LIUPEHb TEKCTOBUX (ailiiB
(manmpukian, txt, htm, html, csv, java, ...) nporpama NMOBMHHA YUTATU 3
okpemoro Qaiina.

JlonaTkoBi 3aBIaHHS

Y Java nis udTaHHS 1 3amucy Zzip-apXiBIB 3aCTOCOBYIOTHCSI KJIACH

ZiplnputStream 1 ZipOutputStream. BukopucTOBYIOYM IIi KJIacH, HAIHUIIITH
porpamy, sika MOXe apXiByBaTH 1 pO3MaKOBYBaTH Ha01p (aiisiiB ab0 TUPEKTOPIii.

Bxinni gani (To6To Ha6ip iMeH daiiiB abo AUPEKTOPiN) mporpaMa MOBHUHHA

OTPUMYBATH y BUTJISA/II TApaMETPiB KOMaHHOTO PsI/IKA.

Hanamryiite koH(pirypaiiito 3amycky NpoOeKTy Tak, 00 OTpUMaTH Qaiin

Jar, sxuii moxkra 3amyctutd B OC WINdOws moaBiHAM KJIAI[aHHSM 110 HHOMY.

[IporectyiiTe iHoro podoTy, BUKIMKAIOUX MOT0 3 KOMaHAHOTO Ps/IKa 1 IEpeIatoun

B KOMaHJIHOMY PSIKY iMeHa (DaiiiTiB (TUPEKTOPIi).
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Jlonarkosi

BiTOMoOCTI

Apxitekrypa Java 1O ( nmuB. puc. 4.1-4.3).

SringBufferinputSream

SequenceinputS ream

P

ook InputSream

vV

v

Fy-m-ytwmrolm I

FileInputSream }—D' Rpystraen i J EaadnmanT.-—
FilserinputSr eam BlockDamalnputSream ObjectinpuiSream
Q ! '
i ‘
' .
) )
i '
BufferedinputSream v.m.,ha. «inte face »
DamhputSream [------- -D Darainput Objectinput
Line NumberinputSy eam '
PushbackinpuiSream

Puc. 4.1. lepapxis GaiiToBuX MOTOKIB BBeneHHs InputStream

By®AmayOutputS ream ‘
PipedOupuS ream —D OutputStream < }—————{ FileOutpuSream
FilterOutputS veam BlockDamOupusream | ObjectOutputSeam |
T O -: —T
] 1
1 cinterface» | cinterface»
DanOutpuS ream f----- > DataOutput < —————— OljectOuput
7
"
PrinSveam BufferedOutputS ream H '
- RundomAccessFile

Puc. 4.2. lepapxis 6aiiToBux noTokiB BuBeAeHHs OutputStream
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BufferedR eader > Reader <} FilkerReader
% AN AVAN
LineNumberReader llnpusueanﬂeadet PipedReader SvingReader PushbackReader
FileReader CharArrayReader
Puc. 4.3 lepapxist TeKCTOBUX IIOTOKIB BBeicHHs Reader
CharAmayWriter f——— ™ Whiter =} OupUISTeamWrier
T 1 i
FileWriter
BufferedWries |
FilterWriter PrintWriter
SwingWriter
PipedWier
Puc. 4.3. Iepapxist TeKCTOBHX MOTOKIB BuBeAcHHs Writer
JlabopaTopHa po6ora NS
Tema: po3poOka rpagiyHOro BIKOHHOTO 1HTEpdEHCy.
Mera: oTpuMaT  HaBUYKM CTBOPEHHS  JOJATKIB 13  TpadiuHum

1HTepdencoM KoprcTyBaya. BUBUUTH MOXKIMBOCTI MakeTa Swing.

TeoperuyHi NUTAHHA

o bk owbdhde

[MousarTs 1 npuanmnu Usability.

GUIl-pegaktop IDEA 1 #i0ro MOXJIMBOCTI.
Knac JFrame.
Knacu rpagiunnx kommonent JPanel, JLabel, JButton (i #ioro Hamazmku),

MokuBOCTI Ta ocobnuBocTi 6ibmioTex Swing i AWT.

JTextBox, JTextArea, JComboBox, JScrollPane, JSlider, JTabbedPane.

~N o

Jomomizkni kimacu: Color, Dimension, Font.
. Knacu posmimiens (layouts).
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8. BupiBHIOBaHHSA elieMeHTIB. PydyHe 1 aBTOMaTH4HE 3aJlaHHS PO3MIpPIB
CJIEMEHTIB.

9. Ionii. MexaHi3m 00poOKu moziit Swing.

10. MeHto 1 maneni iHcTpyMeHTiB. OOpoOKa iXHIX MOii.

KoHTpoJibHI 3an1uTAHHA

1. Tlepepaxyiite ocHOBHI BigMmiHHOCTI 0i0mioTex Swing i AWT. fky 3 HEHX
Kparie BUKOPUCTOBYBATH 1 oMy?

2. IlepepaxyiiTe OCHOBHI CTaHAAPTH, IO PETYJIIOIOTh PO3TAIlyBaHHS
€JIEMEHTIB €KpaHHOI (popMH.

3. HaBeniThs npukiaa Koy, 10 CTBOPIOE BIKHO 1 KHOMKY Ha HHOMY.

4. Sk 3a momomororw meToniB kiacy JFrame mokHa TUHAMIYHO 3MiHIOBaTH
30BHIIIHIA BUTJISA] BIKHA?

5. ¥V skomy Burisiai 36epiraethcsi rpadiuyHui nu3aiiH Gopmu, CTBOpeHUI
GUIl-penakropom?

6. KopoTko omwuiiiTh Mpu3HAYEHHS Ta OCHOBHI METOJU KJaciB TpadiuHux
xommoneHTis: JPanel, JLabel, JButton, JTextBox, JTextArea, JComboBox.

7. Slxi xnmacu posmimieHb (layouts) peamizoBani B SWINQg i 4MM BOHHU
BIJIPI3HSIOTHCA?

8. Onumnite npusnaueHds kiaciB Color, Dimension, Font i HaBenmiTh
TIPUKJIAAM X BUKOPHUCTAHHSI.

9. Slk mMoXHa 3aJaTH BUPIBHIOBaHHS KOMIIOHEHTAa, HOT0 MiHIMaJbHHUH 1
MaKCUMaJIbHUI po3Mipu?

10. Sk y Swing oopo6sitorsest moaii GUI?

11. [o Take cimyxad (listener) i siki craHmapTHI Ki1acu ciryxadiB € y SWing?

12. Yuwm Bigpizuserscs Adapter Big Listener?

13. sIx BukopucTtoByBaTH abcTpakTHi Kiacu MouseAdapter i ActionListener
Uit o0OpoOku  HatuckanHs KHomnku (JButton) wmmmkoro? Hasemith
TIPUKJIAIH.

14. sIk moxxHa 00poOutn moemananHs kiaeim Ctrl-Alt-F5 3a momomororo
KeyAdapter?

15. Onmmurite ocHOBHI MeTou kiacis JMenu i JToolbar. Sk vaitnere nogatu
OJIHAKOBI OOpOOHUKH 1 IJi1 MYyHKTY MEHIO, 1 JIJIsS BIJAMOBIAHOI KHOTKHU
naHesl IHCTPYMEHTIB?

InauBinyajbHi 3aB1aHHA
3arajbHe 3aBIaHHA
1. CTBOpITH BIKHO BXOJY 10 CUCTEMH. BIKHO MOBUHHE MICTUTH:

® TEKCTOBI IO JJIs BBEJACHHS JIOTIHA 1 Tapoyid 3 MiAIUCaMH
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(BBeIeHMI TTapoJib HE Ma€e OyTH BHUJIHO);
® KHOTKH «YBITHY, «PeecTpartrisny 1 «CkacyBaTuy.

BikHo Mae BIAMOBiIaTH CTaHJIApTaM pO3TallyBaHHS  €JIEMEHTIB
yIpaBIiHHS.

[Tix yac Bubopy «CkacyBaTu» poOOTa MpOrpaMu 3aBEPIILYETHCS.

[Tig yac BuGOpY «YBINTH» BUKOHY€ETHCS NIEPEBIpKa MPAaBUIBHOCTI JIOT1HA 1
MapoJisi 1 BUJAETHCS MOBIJOMIICHHS PO pe3yJIbTaT MEPEBIPKU.

[Tig gac Bubopy «Peectpariisiy BIKHO MEPEXOAUTHh Y PEKUM PEECTpariii
HOBOT'O KOPHUCTYBaua (3MIHIOEThCS 3ar0JIOBOK BIKHA, 3 SIBJIIETHCA HOBE MOJIE AJIs
MiTBEPKCHHSI TAPOJISI, XOBAETHCS KHOIKA « Y BIATHY).

Jlst 30epiranHs JIOTiHIB 1 MAPOJIIB Y TaM’sITI BUKOPUCTOBYHTE KOJEKIIIIO
Map.

PeanizyiiTe cepianizarito nux JaHuX 10 ¢aiiia.

(*{na npoepamicmis). Tlapom B mam’aTi 1 Ha JUCKy 30epiraite TUIBKH B
samudpoBanomy  Burisgi. Jus  mmdpyBaHHS — BUKOPHCTOBYMTE — Kiac
MessageDigest i anroputm SHA-512.

2. CTBOpiTh J0OJATOK (32 BapiaHTOM) 3 BIKOHHUM iHTepdeiicoM. BiknHo
JoJaTKa Ma€ MICTUTH MEHIO 1 TaHedb IHCTPYMEHTIB. Yci Jii MaroTh
BUKOHYBAaTHUCS KIJTbKOMa CIIOCOOAMU: 4Yepe3 MEHI0, KHOIMKHU TaHeml
IHCTPYMEHTIB, rapsyi KiaBimii.

PeanizyiiTe 30epekeHHs TaHUX Mporpamu y (Haiist i 3aBaHTaKEeHHS 3 (aiina.

[lepenik 000B’A3KOBUX MYHKTIB MEHIO:

e File: New, Open, Save, Save as, Exit;
e Help: About.

Bapianm 1

3. I'pa «llazm». Ha mowatky rpum Ha ¢opMi y JTOBUIBHHNA CrHOCiO
PO3MIIIYIOTBCA ~ TPSIMOKYTHI  (pparmeHTu 300paxkeHHs-mazna. Jami
KOPUCTYBa4 MO’K€ BHJIUIATA 1 MEpeMIllyBaTH (parMeHTH Tnasja 3a
JIOTIOMOTOI0 MUIIIKK, a TakKOX 3a JOMOMOTOI0 KIaBIMI-CTPIOK. ['pa
3aBEpIIYEThCS, KOJWM BCl (parMeHTH TMas3na OyayTh pO3MIllIEeHI Yy
MPaBUILHOMY TOPSIIIKY.

Jlns BimoOpakeHHsT KOXKHOTO (parmeHTa BukKopucToByhTe JLabel a6o

JButton 13 306paxkenusam. [1ix yac BuaiIeHHS y parMeHTa Mae 3’ SBISITUCS

yepBOHa pamka. [licis KO)KHOTO X0y mporpama MOBHHHA aBTOMAaTHYHO

BU3HAYATH, YU 3aBEPIIICHO TPY.

({ns ne npoepamicmis). dparMeHTH KapTHHKH MOXKHA MIiATOTYBaTH

3a3[aNIeTib y BUTIANI OKpeMux ¢aimiB, ToOTo HaOlp (QparMeHTIiB He
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3MIHIOETHCS, 3MIHIOETHCS TITBKU 1XHE PO3TAIyBaHHS Y BIKHI MPOTPaMHU.
(*na  npoepamicmie). PeamizyiiTe MOXJIMBICTE BHOOpPY BHUXIJIHOI
KapTUHKHU, KIJTLKOCT1 ()parMeHTIB 11a3J1a, a TAKOK aBTOMAaTUYHE PO3I1JICHHS
KapTHUHKHU Ha ()parMeHTH.
Bapianm 2
I'pa «PeBepc». IrpoBe mosne 66 ckilamaeThes 3 KIITHHOK, KOXKHA 3 SKUX
3a0apBiicHa B OJIUH 13 IBOX KOJBOPIB — O1uit abo cuHiil. Ha mouatky rpu
KITUHKU (PapOyroThes y BHMAIKOBHUU crocib. Y mporieci Tpu TrpaBelb
MOKE€ 3MIHIOBaTH KOJIp KIITUHOK, HaTHCKaiouu Ha Hux. [lig dac
HATUCKaHHS Ha KJIITUHKY OJHOYACHO 3MIHIOETHCA KOJIP yCIX KIITHHOK Y ii
psanky Ta B ii croBmii. MeTta rpu — nodapOyBaTi BCl KIITHHKUA B OJUH
KOJIIp.
BikHO mMOBHMHHE MaTH TEKCTOBHM HamuC, MO0 MOBIJOMIISE, CKIJIbKU
KJIITUHOK KOKHOTO KOJIbOpPY Hapasl € Ha mom. [licis koXHOro Xomy
mporpama MoBHHHA aBTOMATHYHO BU3HAYATH, YU 3aBEPIICHO TPY.
JInst KIITHUHOK MOJS BUKOPUCTOBYWTE KHOIKM 3 KapTUHKaMu. Y Qailn
30epiraiiTe MOTOYHUM CTaH I'PH.
(*[ns npoepamicmis). Peamnizyiite MOXKIUBICTH BUOOPY PO3MIPY irpOBOTO
MoJIsSI, peaN3ylTe PEKUM PYYHOTO 3aBJaHHS KOJBOPIB KIITHHOK Ha
MOYaTKy TPH.
Bapianm 3
I'pa «Canepy». IIpaBuna rpu aHajioriuHi 1o craHgapTHoi rpu Windows.
BuxopucrtoByiite irpose mose 1010. BikHO MOBHHHO MaTh TEKCTOBHIA
HAIlMC, 110 MOBIJOMIISIE, CKUIBKH «MIH» 3aJIUIIHIOCS HE3HAHJICHUMH.
[Ticnst KO’)KHOTO XOJy TporpamMa MOBHHHA aBTOMATHYHO BU3HAYATH, YU
3aBEPIICHO TPY 1 YW BUTPAB TPaBElIb.
J171st KOMIpOK BUKOPUCTOBYHTE KHOIIKH 3 KapTUHKaMu. Y (aitnn 30epiraiite
MMOTOYHUI CTaH I'PH.
(* [{na npoepamicmie). PeanizyiiTe MOXKIHMBICTE BUOOPY pO3MIpy irpoBOTO
noJist 1 KUTBKOCTI «MiH». Peani3yiiTe aBTOMaTuyHe KAacKaJHE PO3KPUTTS
CYCIJIHIX KOMIPOK TIiJ 9aC PO3KPUTTS KOMIPKH 3 HYJbOBUM 3HAUCHHSIM.
Bapianm 4
[Iporpama «IllomeHHnk». Y KOXEH MOMEHT 4Yacy BIKHO JOJaTKa Mae
BiIoOpakaTy OJIMH 3aIlUC MIOJECHHUKA, IKUI BKIIFOYAE:

® Ha3By OJii (TEKCTOBE MOJIE);

® JokjIagHui onuc (6aratopsaKoBe TEKCTOBE MOJIE);

® jary, 4yac (TEKCTOBI MOJIs);
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® [Ipanopelh «BaXJIUBa MOIIS».
Y BiKkHI TakoX MaioTh Oyt kHomku «Hactymuay, «llomepenns» mis
Mepexo,1y MIXK MOIISIMH.
Mae OyTu MOXKITUBICTB peJlaryBaHHs BCIX aTpUOyTiB moiii. 3a KHOMKOIO
«3acrocyBaTi» 3MiHU IOBUHHI 30epiratucs B mam’sri. Y ¢aiin 30epiraiite
BCI 3aIMCH IIOJCHHUKA.
(*ns npocpamicmis). PeanisyiiTe IepeBipKy MNPaBUIBLHOCTI BBEICHHS
natu 1 yacy. Peamizyiite QinbTp 3ammciB 3a 4aTOO (17151 TIOMTYKY 3a0a€THCS
JI1ara3oH JaT), a TaKoX 3a JOBLILHOIO (Ppa30io B TEKCTI OMUCY TO/IIi.
Bapianm 5
[Iporpama «AnpecHa KHUTa». Y KOKEH MOMEHT 4acy BIKHO JI0JIaTKa Mae
BiI0OpakaTu OJIMH 3aIHUC AIPECHOI KHUTH, SIKUM BKIIIOYAE:

® iM’s JIFOAUHM (TEKCTOBE MOJE);

e ii reneoH Ta e-mail (TEKCTOBI MOJIA);

e rpymy (CIUCOK, IO BUIAJIAE), HAPUKIIA, «/py31», «3HailoMi»;

® [Ipanopelb «JI0JaHUui 10 OOpaHUX KOHTAKTIBY;

® JICHb HAPO/KEHHSI (TEKCTOBE IOJIE).
V BikHI MatoTh OyTu KHONIKU «Hactynuuii», «[lonepenHiin» ajid nepexoay
MIDXK 3aIMHCaMH.
Mae OyTH MOXJIMBICTb peJaryBaHHs BCIX MOJIB JaHUX. 32 KHOIKOIO
«3acrocyBaTtiy 111 3MiHU MalOTh 30€piraTUCs B IaM SITI.
VY (aiin 30epiraiiTe BCi 3aNIMCH aIPECHOT KHUTH.
(*[ns npoepamicmie). PeanisyiiTe mnepeBipKy MPaBHILHOCTI BBEICHHS
tenedoHa Ta e-mail. Peami3yiiTe MOXIIMBICTH COPTYBaHHS 3allHCIB 3a
PI3HUMU aTpUOyTaMH.
Bapianm 6
[Iporpama «3amoBiieHHs». Y KOXXEH MOMEHT 4Yacy BIKHO JOJaTKa Mae
B1J100paxkaTu 1H(OopMaIlito PO OAHE 3aMOBJICHHS, SIKa BKJIIOYAE:

® J1aTy 3aMOBJICHHS, HAWMEHYBaHHS TOBapy, iM’sl 3aMOBHHUKA 1 HOTO

TenedoH (TeKCTOBI MOJIs);
® KaTeropiro ToBapy (CIHUCOK, 10 BHUMAAa€), Harpukiaz, «HoyTtoyk»,
«Het6yx», «[lnanmery;

® KUIBKICTh (TEKCTOBE MOJIE, JOMYCTUMO TIIbKH I[1JI€ YHCIIO);

® ajpecy 3aMOBHHKA (OaraTopsIKOBE TEKCTOBE TOJIE);

e mpamnopii «TepminoBuii» 1 «Omata TOTIBKOIOY.
V BikHI MatoTh OyTH kHONKU «HactynmHuity, «Ilonepeanii» aiis nepexomy

MIX 3allUCaMH.
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Mae OyTH MOXIHMBICTH pelaryBaHHS BCIX IOJIB JIaHMX. 3a KHOIIKOIO
«3acTocyBaTH» 111 3MIHU MalOTh 30epiraTucs B mam sTi. Y (aiin 30epiraiite
BC1 3aMOBJICHHSI.

(*nsa npoepamicmis). Peainizyiite BuOip HallMeHyBaHHS TOBapY 3i CIHCKY,
KWW aBTOMATUYHO (OPMYETHCS 3aJIEKHO BiJ 00paHOi KaTeropii ToBapy.
Peanizyiite ¢iapTp 3amuciB 3a KaTEropi€ro TOBapy, a TaKOX 3a 03HAKAMU
«TepMminoBui» 1 «Omiiata roTiBKOIOY.

Bapianm 7

I'pa «Mopchkuii 6iit». KopuctyBau rpae nmpotu komi rotepa. Komm’rotep
PO3MIITY€E «KOPadJIi» Ha MOJIi Y BUMTAIKOBHM CITOCIO, a TpaBellb MOBUHEH X
3HaiiTu. BukopuctoByiite irpose nose 8*8. I'paBenb BUTpae, SKIIO BiH
3HAXOJMTH yCl «KOpabi» MPOTUBHUKA, 1 IPOrpae, SKIIO HE 3HAXOJUTH iX
3a 25 xoxiB. Y BIKHI MalOTh OyTH TEKCTOBI HAIMCH, CKITBKUA «KOPAOIiB»
Hapa3l «BOUTO», «IIOPAHEHO» 1 CKUIBKY 1€ HE 3HaieHO. [licas KoKHOro
XOJly porpaMa Ma€ aBTOMaTUYHO BU3HAYATH, YU 3aBEPIICHO TPY.

J171s1 KOMIpOK BUKOPUCTOBYWTE KHOIIKH 3 KapTUHKaMu. Y (ails 30epiraiite
NOTOYHUN CTaH IPH.

(*[ns npoepamicmis). PeaiizyiiTe MOXIIMBICT TPU IBOX I'PABIIiB, 30KpeMa
1 PEXUM MMOYaTKOBOT PO3CTAHOBKHU «KOPAOIIiBY IPaBISIMU BPYUHY.
Bapianm 8

I'pa «Xpectuku-nynuku». IrpoBe mone 5*5 ckimagaeTbest 3 KITHHOK, Y
KOXHIHM 13 IKMX MOY€ CTOSITH XPECTHUK, HYJIMK a00 MOPOKHBO. ['paBii Mo
4yep3l CTaBJSATh XPECTUKU 1 HYJIMKH B TOPOKHI KIITUHKM mois. ['pa
3aBEPILYETHCS, KOJIM OAUH 3 TPABIIIB MA€ TPU XpPECTHKA a00 HYJIMKA B PS.
BikHO mOBHHHE MaTH TEKCTOBUH HAIHUC, IO MOBIIOMIISE, SIKUH TpaBellb
MOBUHEH XOAUTH. [Ticist KO)KHOTO X0y mporpamMa MOBHHHA aBTOMATHYHO
BU3HAYATH, YM 3aBEpPIIEHO TPy, 1 XTO BHUTpaB. [ KIITHHOK OIS
BUKOPUCTOBYWTE KHOMNKHU 3 KapTUHKamu. Y (aitn 30epiraiite moTouyHun
CTaH IPU.

(*[ns npoepamicmis). PeanizyiiTe MOXKIUBICTH BUOOPY PO3MIpPY irpOBOTO
noJisi. PeanizyiiTe MOXKIUBICTh TPHU 3 KOMIT FOTEPOM.

Bapianm 9

['pa «PeBepcy. IrpoBe mone 7*7 ckiagaeThCs 3 KITHHOK, KOXKHA 3 SIKUX
3abapBJieHa B OJIMH 13 IBOX KOJIbOPIB — O1uit abo cuHii. Ha nmoyaTky rpu
KIITUHKH (DapOyrOThCS Y BUMAAKOBUN Croci0. Y mporieci rpu TpaBelb
MOKE€ 3MIHIOBaTH KOJIp KIITUHOK, HaTHCKaioud Ha Hux. [lig dac

HATUCKaHHS Ha KJIITUHKY OJHOYACHO 3MIHIOETHCS KOJIP YCIX KIITUHOK Y Ti
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pAnKy Ta B 1i cToBmill. Mera rpu — nmodapOyBaTu BCi KIITUHKH B OJIMH
KOJIp.
BikHO mMOBHMHHE MaTHM TEKCTOBHM HamuC, MO MOBIIOMIISE, CKIJIbKU
KIITHHOK KOXKHOTO KOJbOpY Hapa3i € Ha momi. [licns koxkHoro Xomy
nporpama MoBHHHA aBTOMAaTUYHO BU3HAYATH, UM 3aBEPIICHA Ipa.
JUis KITITUHOK TOJIE BUKOPHCTOBYHMTE KHONKU 3 KapTHHKaMH. Y aiin
30epiraiiTe MOTOYHUMN CTaH IPH.
(*nsa npoepamicmie). PeanizyiiTe MOXKIUBICTH BHOOPY PO3MIpY IrpOBOTO
MOJISL, peali3yiTe peKUM PYYHOTO 3a/IaHHSI KOJIbOPIB KIIITUHOK Ha MOYaTKy
TpH.
Bapianm 10
I'pa «Canep». IIpaBuna rpu aHajioriuyHi 10 craHgapTHoi rpu Windows.
BuxopucrtoByiite irpose mosie 15*15. BikHO MOBUHHO MaTU TEKCTOBHI
HAIIMC, II0 MOBIJOMIISIE, CKUIBKH «MIH» 3aJIUIIHIOCS HE3HANJICHUMH.
[Ticnst KOKHOTO XOJAy IMporpaMa MOBHMHHA aBTOMAaTHYHO BU3HAYATH, YU
3aBEPIICHO TPy 1 UM BUTPAB TPABEILb.
J171st KOMIpOK BUKOPUCTOBYHTE KHOIIKH 3 KapTUHKaMu. Y (paitnn 30epiraiite
MMOTOYHUI CTaH I'PH.
(*[ns npoepamicmis). PeanizyiiTe MOXKIUBICTH BUOOPY PO3MIpY irpOBOTO
noJist 1 KUIBKOCTI «MiH». Peaii3yiiTe aBTOMaThuyHE KAaCcKaJHE PO3KPHUTTH
CYCIJIHIX KOMIPOK TI1J 9aC PO3KPUTTS KOMIPKH 3 HYJbOBUM 3HAUCHHSIM.
Bapianm 11
[Iporpama «llloneHHnK». Y KOXXE€H MOMEHT dYacy BIKHO J0JaTKa Mae
BiI0OpakaTu OJIMH 3aIUC MIOJACHHUKA, IKUI BKIIIOYAE:

® Ha3BYy MOjii (TEKCTOBE MOJE);

® JokjagHui onuc (6aratopsaKoBe TEKCTOBE MOJIE);

® jary, 4yac (TEKCTOBI MMOJIs);

® [panopelp «BaXJIUBA MOIIS».
VY BikHI TakoX MaroTh Oytu kHOmku «Hactymnay, «llomepemus» s
nepexoay MK MOAISIMU.
Mae OyTu MOXKITUBICT peJaryBaHHs BCIX aTpUOyTIiB Moiii. 3a KHOMKOIO
«3acTocyBaT» 3MiHU IOBUHHI 30epiratucs B mam’sti. Y (aiin 30epiraiite
BC1 3aIMCH IIOJCHHUKA.
(¥ npoepamicmie). PeanizyiiTe nepeBipKy MPaBHIBLHOCTI BBEICHHS
natu 1 gacy. Peanizyiite QinbTp 3ammciB 3a 1aTor0 (TSI MOIITYKY 3a1a€ThCS
JIlara3oH AaT) 1 3a JOBUIBLHOIO (Ppa3oio B TEKCT1 OMUCY MO/IIi.

48



Bapianm 12
3. Ilporpama «AnpecHa KHUTa». Y KOKEH MOMEHT 4acy BIKHO JOJaTKa Mae
B1JI0Opa)KaTH OJIMH 3alKC aIPECHOI KHUTH, SKUW BKIIIOYAE:
® iM’s JIFOAWHM (TEKCTOBE MOJIE);
e iioro tenedoH Ta e-mail (TEKCTOBI MMOJIs);
® rpymy (CIUCOK, 1[0 BUIMAJIAE), HAPUKIAT, «py31», «3HaiioM1»;
® [Ipanopels «JI0AaHUHN 10 OOpaHUX KOHTAKTIBY;
® JICHb HAPO/XKCHHS (TEKCTOBE MOJIE).
VY BikHI MatoTh OyTu KHONKHU «Hactymuuity, «Ilonepenniity nis nepexoay
MIDXK 3aITCaMH.
Mae OyTH MOXIUBICTH pearyBaHHs BCIX MOJIB JaHUX. 32 KHOIKOIO
«3acTtocyBath» Il 3MIHM TOBUHHI 30epiratucs B mam’saTi. Y aiin
30epiraiiTe BCl 3alUCH aJIPECHOT KHUTH.
(*[nsa npocpamicmis). PeanizyiiTe TnepeBipKy MpPaBHIBLHOCTI BBEICHHS
tenedoHa Ta e-mail. Peanmizyiite MOXIMBICTH COPTYBaHHS 3aIllMCIB 3a
PI3HUMU aTpUOyTaMH.
Bapianm 13
3. Ilporpama «3amMoOBII€HHS». Y KOXEH MOMEHT Yacy BIKHO JOJaTKa Mae
BiJI0OpaXkaTu 1H(OpPMAILiIo ITPO OJHE 3aMOBJICHHI, sIKa BKJIIOYAE:
® J1aTy 3aMOBJICHHS, HAWMEHYBaHHS TOBapy, iM’s 3aMOBHHUKA 1 KOTO
TenedoH (TEKCTOBI MOJIs);
® KaTeropito ToBapy (CHHUCOK, 0 BUIMAAA€), Hanpukiaa, «HoyTOyk»,
«Het0yk», «Ilnanmery;
® KUIbKICTh (TEKCTOBE IOJIe, JOMYCTUME TIIBKH I[1JI€ YHUCIIO);
® ajipecy 3aMOBHHUKa (0araTopsiIKOBE TEKCTOBE IOJIE);
e npanopii « TepmiHoBui» 1 «OmiiaTta roTIBKOIO».
V BikH1 MatoTh OyTu kHOTKK «Hactymuuii», «[lonepennii» 1is nepexoay
MIDXK 3aliCaMH.
Mae OyTH MOXJIMBICTH pelaryBaHHs BCiX IOJIB JaHHUX. 3a KHOIKOIO
«3acTtocyBati» Il 3MIHM TOBHHHI 30epiratuca B mam’4ari. Y aiin
30epiraiiTe BCi 3aMOBJICHHS.
(*[ns npoecpamicmis). PeanizyiiTe BUOip HallMEHYBaHHS TOBapy 31 CIUCKY,
KWW aBTOMATUYHO (POPMYETHCS 3aJI€KHO B 0OpaHOi KaTeropii ToBapy.
PeanizyiiTe GibTp 3aUCIB 32 KaTErOpi€0 TOBAPY, a TAKOXK 33 O3HAKAMHU
«TepminoBuii» 1 «Omiata TOTIBKOIOY.
Bapianm 14
3. I'pa «Mopcekuii 6iit». KopuctyBau rpae npotu komm rotepa. Komm’torep

49



pO3MIIIy€e «KOpabJii» Ha MOJIl y BUMIAIKOBHUH CIIOCi0, a TpaBellb TOBUHEH 1X
3HaiiTH. Bukopucrosyiite irpose nosie 10*10. ['paBens BUTpae, sSKIO BiH
3HaXOAUTh BC1 «KOpabii» MPOTUBHUKA, 1 TPOTpae, SKIIO HE 3HAXOJUTH 1X
3a 25 xoxiB. Y BiKHI MalOTh OyTH TEKCTOBI HAMHMCH, CKUTBKUA «KOPAOIIiB»
Hapasi «BOUTO», «IIOPAHEHO» 1 CKIJIbKH IIe He 3HaheHo. [licisa KokHOTo
XOJly MporpaMa MOBUHHA aBTOMAaTUYHO BU3HAYATH, UM 3aBEPIICHO TPY.
J171s1 KOMIpOK BUKOPUCTOBYHTE KHOIKH 3 KapTUHKaMU. Y (paitn 30epiraiite
MMOTOYHUW CTaH I'PH.
(*ns npoepamicmie). PeanizyiiTe MOKIMBICTD I'PH JBOX IPABIIiB, 30KpeMa
W PEXUM IMOYATKOBOT PO3CTAHOBKH «KOPAOIIiBY IPaBISIMHA BPYYHY.
Bapianm 15

3. I'pa «Xpectuku-mynuku». IrpoBe mone 66 CKIATAEThCS 3 KIITHHOK, Y
KOXHIN 3 SKUX MOXE CTOSITH XPECTHK, HYJUK a00 MOpOXXKHBO. ['paBiii 1mo
4yep3l CTaBJIATh XPECTHUKU 1 HYJIMKA B TOPOXKHI KIITHHKM mojs. ['pa
3aBEPIIYETHCS, KOJIM OJIUH 13 TPABIIIB MA€ TPU XPECTUKHU a00 HYJIUKH B PSJl.
BikHO mOBMHHE MaTU TEKCTOBUM HANUC, 110 MOBIJOMIISIE, IKUW TpaBellb
noBUHEH XoauTH. [1icis K0KHOTo X0y MporpaMa MoBUHHA aBTOMaTUYHO
BU3HAYATH, YW 3aBEpPIIEHO TPy, 1 XTO BHUTpaB. J[Isd KIITHHOK ITOJIS
BUKOPUCTOBYWTE KHOMKHU 3 KapTUHKamu. Y (aitn 30epiraiite moTtouHuit
CTaH TpH.
(*[ns npoepamicmis). PeanizyiiTe MOXKIUBICTH BUOOPY PO3MIpY irpOBOTO
noJisi. PeanizyiiTe MOXKIIUBICTD TP 3 KOMIT FOTEPOM.
JlonaTkoBi BizomocTi
Kapkac minimaiabHoro GUI-gonarka

public class MywWnd {  // Knac nonatka

private JFrame frame; // T'omoBHe (i €auHE) BIKHO

public static void main(String[] args) {
EventQueue.invokeLater(new Runnable() { //[1ns ctBopeHHs BikHa
public void run() {// 3a3Buuaii 3amyckaeTbcs

try { // okpemwuii moTik.
MyWnd window = new MyWnd();
// CTBOPIOEMO BIKHO
window.frame.setVisible(true);
// Bimobpaxkaemo 1oro

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

bk

}

public Mywnd() { initialize(); } // KOHCTPYKTODp KJIacy JAo/aTka

private void initialize() { // CtBopeHHs BikHa 1 HOT0 KOMITOHEHTIB

frame = new JFrame(); // CTBoproemMo came BIKHO
frame.setBounds(100, 100, 450, 300);
frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

// TyT KOJl CTBOPEHHSI KOMITOHEHTIB 1 J0JIaBaHHS JIJI1 HUX OOpOOHUKIB

}

Ipuxnan. [Ipocruii TekcroBuii pexakrop ( 1uB. puc. 5.1).

Penakrop mae 3mory:

BBOJIUTH 1M’ (haiina 6e3mocepeinbo a0 TekctoBoro nous (JTextField);

BUOMpaTy (ailsl 32 JOMOMOIOK CTaHAAPTHOIO aianory
BiikputTa (aitna (JFileChooser) 3a knHomnkoro «Openy;

penaryBatd BMICT (aiina y 0aratopsakoBOMy TEKCTOBOMY IOJIi

(JTextArea);

30epiratu 3mMiHU y (aitii 3a kHonkoro «OKy;

BUITHU 3 TIporpamu 3a KHOMKOI0 «Cancel», BiioOpakarouu mornepeKeHHs

nepes BUXOAOM.

4 MyForm i (5] [ S

sreMAYnd java Open OK Cancel
import java awt event *, <

import javax.imagelo stream FileimagelnpulSiream
public class MWnd |

private JFrame form

private JTexdField texdField,

f ot
*Launch the application
*
public static void main{String args)
EuentQuens immkel alernew Runnahle !

Puc. 5.1. BikHo monaTka pegakropa
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Koxa nporpammu:
import java.io.*;
import java.util.Scanner;
import java.awt.*;
import javax.swing.*;
import java.awt.event.*;

public class MyApp {  // Knac nogatka

private JFrame form; // TomoBHE BIKHO
private JTextField txtName;  // Ilone mns imeHi (atina
private JTextArea txtFile; // Bmict (aiina

public static void main(String[] args) {
MyApp app = new MyApp(); // CTBopuTH 00’ €KT — 101aTOK
app.form.setVisible(true); // Tloka3aTu HOro BIKHO

public MyApp() {

// CTBOPIOEMO BIKHO

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

// Po3MiIeHHS IS €JICMEHTIB I'OJIOBHOI ITaHeJTi
Container pane = form.getContentPane();
pane.setLayout(new BoxLayout(pane, BoxLayout.Y AXIS));

// CTBOPIOEMO BEPXHIO TTaHEIh

JPanel panel = new JPanel();

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

// [lomaeMo eneMeHTH BEpXHbO1 TTaHeM i
txtName = new JTextField();
txtName.setColumns(25);

52



h;

panel.add(txtName);
// TlepeBipka MpaBHIILHOCTI BBEICHHS
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);

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 CTBOprOEMO T10JI€ 3 MPOKPYTKOIO JJIs1 BUBEACHHS TEKCTY
txtFile = new JTextArea("No file selected™);

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

/I lonaemo 0OpOOHUKHU:
// nnst knonku Open
btnOpen.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent arg0) {
// CTBOprOEMO Jiasior BUOOpy aiina
JFileChooser fc = new JFileChooser();
// Slkmio daitn o6paHo
if (JFileChooser. APPROVE_OPTION ==
fc.showOpenDialog(form))
// To Hioro imM’st 3anucyemo B txtName
txtName.setText( fc.getSelectedFile()
.getAbsolutePath());

h;

/] g xaonku OK
btnOK.addActionListener(new ActionListener() {
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public void actionPerformed(ActionEvent arg0) {
try {
/I CtBoproemo 00’ext File
File f = new File(txtName.getText());
// TlepeBipsiemo, 1110 (aiii icHye
if (f.exists()) txtFile.setText('No such file");
else {
// BinkpuBaeMo (aiis st YuTaHHs
Scanner sc = new Scanner(f); Strings ="";
// 1 3arucyeMo Bech oro BMicT y noiie txtFile
while (sc.hasNextLine())
s = s + sc.nextLine() + "\n"; txtFile.setText(s);
}
} catch (Exception e) {
// BUBOAMMO TMOBITOMJICHHS TIPO TOMUJIKY
JOptionPane.showMessageDialog(null, e.getMessage());

}
h;

/I nns kaonku Cancel
btnCancel.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent arg0) {
// CtBOproemo miasor miarBepmkenns 3 knonkamu OK 1 CANCEL
if (JOptionPane.OK_OPTION==
JOptionPane.showConfirmDialog(form,
"Exit without saving?", "Exit",
JOptionPane.OK_CANCEL_OPTION))
// Axmo Hatucuyto OK, TO 3aBepiryeMo nporpamy
System.exit(0);
by

—“

JlaGopaTopna po6ora Ne6

Tema: GaratornoTokoBi mporpamu. MamtoBaHHs TpadiuHUX TPUMITHBIB.
MeTta: HaBUUTHCSI CTBOPIOBATH 0AaraTOMOTOKORBI IPOTpaMu, 110
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BUKOPHUCTOBYIOTh 3aCO0M CUHXPOHI3aIlii.

TeopeTu4Hi NUTAHHA
1. CTBOpeHHs MOTOKIB 3a tonomMororo kiacy Thread i intepgeticy Runnable.

2. 3acobu cuHXpOHi3alii MOTOKIB y Java.

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

4. Tlonagitina Oydepuzartis.

KoHTpoJibHI 3an1uTAHHA
1. Ywum BiAPIZHSAIOTHCS JIBA CIIOCOOH CTBOPEHHS MOTOKY: YCIAIKyBaHHS

kiacy Thread i peamizanis intepdeiicy Runnable?

2. Onwumrite ocHOBHI MeToau kiacy Thread. Uum Bipi3HSIOTHCS METOIU
run() i start()? ¥ somy nossirae pisHuiig Mixk metogamu wait(), sleep() i
yield()?

3. OnuiiTh [if0 KIIF0YOBOro cjoBa Synchronized.

4. 1o Take cHHXpOHI30BaHi Kjaacu? YUu HeoOX1IHO CHHXPOHI3YBaTH KO/,
SKUW BUKOPUCTOBYE TIJIbKM CUHXPOHI30BaH1 KJIacH, 1 4YoMy?

5. HaBenith npukiaj B3aEMHOTO OJIOKYBaHHS MOTOKIB.

6. VY yomy pizHuI Mixk Mmetogamu paint() i repaint() s KOMIIOHEHTIB
Swing? SIKy poJib KOKEH 13 HUX BiZirpae y MaJtOBaHHI BMICTY
KOMIIOHEHTA?

7. Sk 3a nonomoroto kinacy Graphics2D namantoBati 0cHOBHI rpadivHi
MPUMITUBU: JIiHI, €TITICH, MPIMOKYTHUKH, 0araTOKyTHUKHU?

8. Sk BHBECTH TEKCTOBUI HAIKC 1 K 3a4aTH MIPUQT IILOTO HATTUCY?

9. Sk 3amatu KoOJip, TOBUIMHY JIHIM 1 CTIOCIO 3aMBKH rpadiyHUX
IPUMITUBIB?

10. IIfo Take 00acTi BiACIKAHHS 1 SK BOHM 3a/1al0ThCA?

11. Sk peamnizyBatu noABiiiHy Oydepu3aiiiro, BAKOPUCTOBYIOUH KJIac
Graphics2D?

InpuBinyasjbHi 3aB1aHHA
3arajbHe 3aBIaHHA
1. Jlano HaOip .csv (ailiiiB, KOKEH 13 SIKUX MICTUTh OMKC JEKIIBKOX

00’exTiB (3a BapiaHTOM). Hanutnite mporpamy, sika 34uTy€ BMICT IIUX
(aiiniB, CTBOPIOE BIAMOBIAHI 00’ €KTH 1 30epirae iX yci B OJIUH CIIHCOK
a60 MacuB. OJTHOYACHO 31 CTBOPEHHSM 00’ €KTIB IIpOrpaMa MOBHHHA
MaJIIOBATHU iX y CBOEMY BiKHI. 3UUTYBAHHS K0JCHO20 BX1aHOTO (haitna (i
CTBOPEHHSI OMMCAHUX Y HbOMY 00’ €KTIB) BUKOHYHTE B OKPEMOMY
noToui. [licns 3unTyBaHHS KOXKHOTO 00’ €KTa BUKOHYWUTE 3aTPUMKY Ha
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0,5 cexynnu. Ilicns 3aBepieHHs BCiX MOTOKIB, SIK1 YUTAlOTh (aiiiu,
BUBE/IITh Y BIKHO HamuC «YUTaHHS 3aBEPIIICHOY.

(*{nsn npoepamicmis). HamuiniTe mnporpaMmy, sSka y CBOEMY BiKHI
BimoOpa)kae KiJibka pyXOMHUX 00’€KTiB (THUI 00 €KTIB 1 3aKOH IXHBOTO
PYXY — 3a 8apianmom), a TAaKOX OJMH 00’ €KT, KEPOBAHUN KOPUCTYBAYEM
3a JIOTIOMOTOI0 KIIaBlaTypu Ta MUIIl (peanizytime obuosa eapianmu
Kepy6aHHs).

Koxen 00’ekT Mae kepyBaTUCS OKpeMHUM TOTOKOM. [limx dac 3iTKHEHHS
00’€KTIB MIX €000l ab0 3 MeXaMHM BIKHA BOHU ITOBHMHHI MIHSITH
HampsIMOK pyxXy. MokHa BBaKaTd, MO OO0 €KTH CTHKAIOTHCS, KOJH
CTUKAIOTHCSI IPSIMOKYTHHKH, 1110 1X OOMEXYIOTb.

(* Looamkoso). CtBoproiiTe 00’€KTH Pi3HUX (BUIAIKOBUX) PO3MIpIB i
peanizyiTe 3aKoH 30epeKeHHS IMITYJIbCY 111 Yac 31TKHEHb.

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

TOYOK.

*Bun 00’ exTa: 3aKoH pyXy: CHHyCOlJajdbHa

TPAEKTOPIS 3 HOCTIMHOIO
MIBUKICTIO.

Bapianm 2

Eninc. 3agatoTbes KoJip 3aIMBKH, KOJIIP 0OMEXyBaIbHOT JIHIT,
KOOpJIMHATH eJirca.

*Bun 06’ exTa: 3aKoH pyXy: M0 OpsiMiit 31

3MIHHOIO IIBUIKICTIO.

Bapianm 3
Crpinka. 3a1at0ThCsl KOMIp, JOBXKHUHA 1 IIUPUHA CTPUIKH, KOOPIAUHATH ii
MOYaTKYy.
*Bun 06’ exTa: 3akoH pyxy: IO KOy 3
IIEHTPOM Y 3aJ[aHii TOYIIl 3
MOCTIHOO MIBUKICTIO.
Bapianm 4

TpukyTHUK. 3a1aI0TBCA  KOJIP 3JIUBKU,  KOJIIP 0OMEXYBaJIbHOI
JiHIT 1 KOOPJAWHATH BEPIIUH.
*Bum 00’ exTa: 3aKoH pyXy: 1O cmipali 3

MOCTIHHOIO IIBUIKICTIO.
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Bapianm 5
[TpaBuibHui 3ahapObOBaHU MIECTUKYTHHUK. 3aJaI0THCS KOJIP 1 TOBIIMHA

0OMEXXyBaJIbHOT JIIHIT, KOOPJAUHATH IIEHTPa 1 pO3MIp.
*Bung 00’exTa: @ 3aKOH pyXy: KOJUBAJbHUN PyX
HABKOJIO 337]aHOi TOYKH.

Bapiaum 6
[T’ siTukyTHa 3ipKa. 3a/1al0ThCs KOJIp 3aJIMBKH, KOTIp 00MEeXyBalIbHOI

JIHIT, KOOPJMHATHU LIEHTpa 1 po3Mip (pajiyc).
*Bum 00’ exTa: 3aKoH pyXy: pyX y MO CHIN
TsOKIHHSA(TI0 mapadoi).

Bapiaum 7
PoMm6. 3anaroThes KOip 1 TOBIIMHA OOMEKYBaJbHOI JiHIi, KOOPAUHATU
IEHTpa 1 JIBa pO3MIpH — IIMPUHA 1 BUCOTA.
*Bun 00’ekTa: bédp 3aK0oH pyXy: «OJIyKaruuil» pyx
qb 7 (Ha KO’KHOMY KPOIIl BEKTOP
IIBUKOCTI 3MIHIOETBHCS Ha
HEBEJIMKY BUIIAJIKOBY BEJIUUUHY ).
Bapianm 8
[IpaBunpHuit  3adapboBaHMil TPUKYTHHUK. 3aJal0ThCs KOJIp 1
TOBIIMHA OOMEKYBAJIBHOI JIIHI1, KOOPJIUHATH IIEHTPA 1 PO3MIp.
*Bun 06’ exTa: ﬁ"‘““-\\ 3aKOH pyXy: KOJUBaJIbHUN PyX
\ L HaBKOJIO 3aJaHO1 TOYKH.

) g
Bapianm 9

KBaapar, moBepHeHHI Ha TOBITLHUN KYT. 3aJIal0ThCS KOJIIP 3aJIMBKH,
KOJIIp 00OMEXYBaJIbHOI J1HIT, KOOPJAUHATH LEHTpPA, PO3MIp 1 KyT

OBOPOTY.

*Bun o0’ekra: 3aKoH pyxy: pyX y HOJIi CHIH
TsDKIHHA (110 Tapadouti).

Bapianm 10

[IpaBunbHUN  IT’ATUKYTHHUK. 3aJafOThCA  KOJIp  3aJMBKH, KOJIp
0OMEKyBaJIbHOI JIiHI1, KOOPJAUHATH IIEHTPA 1 PO3MIP.

*Brz 00’ exTa: o o) 3akoH pyxy: «OiyKaroumii» pyx
\“—j (Ha KO’)KHOMY KPOIIl BEKTOP

IIBUAKOCTI 3MIHIOETLCS Ha

HEBEJIMKY BUIIAJIKOBY BEJINYUHY ).
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Bapianm 11
. Eninc. 3aparoThes Komip 3aduBKU, KOJIip 00MEXYBalIbHOT JiHIi,

KOOpOWHATH IMPAMOKYTHHKA.

. *Bun 06’exra: i 3aKoH pyXy: MO KOJY 3 IEHTPOM y
' V‘x 3aJaH1il To4Ill 31 3MIHHOIO
" MIBUIKICTIO.

Bapianm 12
. Crpunka. 3aaroThCs KOJIp, TOBXKUHA 1 MUPUHA CTPUIKH, KOOPAUHATH il
MOYaTKy.
. *Bun o6’ekra: 3aKkoH pyxXy: MO mpsAMii 31
3MIHHOIO IIIBUIKICTIO.
Bapianm 13

. TpukyTHUK. 3a1aI0TbCSL  KOJIIp 3aJIMBKH,  KOJIIP OOMEXYBaJIbHOI
MiHIi 1 KOOPAWHATH BEPIINH.
. *Buyg 06’ exra: "

3akoH pyxy: IO
CUHYCOIJIaJIbHIN TPA€eKTOPIi 3
MOCTIMHOIO MIBHUKICTIO.

Bapianm 14

. Jlamana miHis. 3a1a10ThCs KO, TOBIIHMHA JIIHIT 1 KOOPAMHATH OTIOPHUX

TOYOK.

. *Bung 06’exra: 3aKkoH pyxy: 1o cripaii 3
MTOCTIMHOO IMIBUKICTIO.

Bapianm 15

. 3adapOboBaHuii  TPSIMOKYTHHK.  3aJal0ThCA  KOOPAMHATH  KYTIB

NPSIMOKYTHUKA, TOBIIMHA OOMEXKYBaJbHOI JIIHII, KOJIp JiHIi, KOJIp

3aJIUBKHU.

. *Bun o0’exra: @ 3aKkoH pyXy: «OyyKarouuit» pyx
(Ha KO’KHOMY KPOIIl BEKTOP

IIBUAKOCTI 3MIHIOETLCS Ha

HEBEJIMKY BUIIAJIKOBY BEJIMYUHY ).

JlopaTkoBi BizomocTi
Ipuknan majoBaHHs 3anioBHeHuXx (iryp 3acodamu Java2D

Graphics2D g = (Graphics2D)
getContentPane().GetGraphics(); g.translate(20,20);
// CTBOpIOEMO 00JIaCTh Y BUTJIAII TPUKYTHUKA

Area a = new Area(new Polygon(

new int[] {0,0,100},
58



new int[] {0,100,50}, 3));
// Nomaemo A0 o0aacTi mie OJUH TPUKYTHUK
a.add(new Area(new Polygon(
new int[] {50,50,150}, new int[] {0,100,50}, 3)));

// BCTaHOBIJIFOEMO TPAJIIEHTHY 3JIMBKY
g.setPaint(new GradientPaint(0,50, Color.YELLOW, 150,50, Color.RED));
// 3a1moBHIOEMO 00J1aCTh
g.fill(a);
// CTBOPIOEMO €IIIC
g.translate(200, 0);
Shape e = new Ellipse2D.Double(0,0,150,100);
// 3aBaHTaxxyeMo 3 (ailna TEeKCTypy JJIs 3alI0BHEHHS
try {

Bufferedimage img = ImagelO.read(new

File("1.png")); g.setPaint(new TexturePaint(img,

new
Rectangle2D.Double(0,0,16,16)));
} catch (Exception ex) {}
// 3aIIOBHIOEMO EJIITIC HIE€K TEKCTYPOIO
g.fill(e);
// BCTaHOBIIIOEMO TTapaMeTpH 0OMEKYBAIBHOI JIiHIT — KOJIP 1 TOBIIUHY
g.setColor(Color.BLUE);
g.setStroke(new BasicStroke(3));
// ManmoemMo 00MeKyBaJlbHY JITHIIO
g.draw(e);

PesynbpTaT pobotu nporpamu ( 1uB. puc. 6.1 ):

MyApgs == #H

Puc.6.1. PesynbTat poboTn nporpafxm

Ipuknax podoTu 3 noTOKAMM
CTBOpPUMO J10AATOK 13 TPHhOMA IMOTOKAMHU:

® TO0JIOBHMI MOTIK (y HhOMY MpAaIlO€ BECh CTaHIAPTHUH 1HTEpPeiic
KOpPHUCTYBaua);
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® T1I0TiK Kjacy Repainter, 1o unurtae psaku 3 aitna 3 iHTepBajioM B 1
CeKYHIIY;

e 10TiK Kjacy Reader, mo BigoOparkae mpounTaHi psiIKK y BIKHI 3
gacToToro 20 pasiB 3a CEKyHIY.

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

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

// Cnucok BiJ1I0OpaKyBaHUX PAJIKIB
List<String> Ist = new ArrayList<String>(100);

// TIOTiK mepeMalibOByBaHHS BiKHA

static class Repainter extends Thread {
private JFrame wnd; // BikHO, sIKE TIOTPiOHO MepeMaIbOBYBaTH
public Repainter(JFrame _wnd) {wnd =
~wnd;} @Override

public void run() { // DYHKIIIS] TOTOKY
while (true) { // 1lukJ1 IepeMaTbOBYBaHHS
try { sleep(50); } catch (InterruptedException e) {}
if (wnd!=null) { wnd.repaint(); } // TlepemaitoBatu
¥
}

}

// TIoTik unTanHs 3 Qaiina
static class Reader extends Thread {

private File f = null; // Daitn
private List<String> Ist; // Kynu autaTtu psiiku
private boolean bStop = false; // TIpamop 3aKiHYEHHS

public Reader(List<String> I, File f){lst=1;f= f;}

public boolean isRunning() {return !bStop; }

@Override

public void run() { // ®YHKIIIS TOTOKY
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Scanner sc = null;
try { sc = new Scanner(f); } catch (Exception el) { }
while (sc.hasNextLine()) { // aMuTaHHA psAaKa
synchronized(lst) {
Ist.add(sc.nextLine(
));
try { sleep(1000); } catch
(Exceptione) { }
by
bStop = true,
synchronized(this) { // TIOBIIOMHUTH 1HIIIMM MTOTOKAM,
notifyAll(); // 10 YN TAaHHS 3aKIHYEHO

}

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

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

// 3amyCTUTH MOTIK BIATBOPEHHS

Repainter rep = new

Repainter(this); rep.start();

// 3amyCTUTH MOTIK YUTaHHSA 3 (ailia

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

// O4iKy€eMO 3aBepILIECHHS TOTOKY YUTaAHHS
Thread waitThread = new Thread() { // 11151 11bOro CTBOPIOEMO MOTIK
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public void run() {
while (r.isRunning()) { // IKW# YeKa€e 3aKiHICHHS T
synchronized(r) {
try { r.wait(500); }
catch (InterruptedException ie) { }

}
¥
synchronized(lst) { // 1 TOTIM A0JIa€ PSIIOK
Ist.add(«Uuranus
3aKIHYCHOY);
b
¥
o
waitThread.start();
¥
@Override
public void paint(Graphics gg) { // MamoBaHHSs
Container p = getContentPane(); // KitieHTChKa 001acTh BiKHA
// TlogBiiina Oydepusanis
Image buf = createlmage(p.getWidth(),
p.getHeight()); Graphics g2 = buf.getGraphics();
g2.setFont(new Font("Times new roman", Font.BOLD, 18));
synchronized(lst) { // BuBeCTH pSIIKH
for (inti=0; i <lstsize(); i ++) { g2.drawString(Ist.get(i), 20,
20*(i+1));
}
}
p.getGraphics().drawlmage(buf, 0, 0, null);
}
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