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IIOLIeHT Kadpeapbl MHAYCTPUAIBHOTO
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Uro >xaéT B oceHHeM ceMecTpe 2025/26 yued6HOTO roga?

1. Jlexmum (8 mITyK)

2. CemuHapckme 3aHATHS (16 IOTYK).

3. KouTtponpHbIe paboThI (5 INTYK).

4. 3a BCé BbI IOJIy4aeTe 0a/UIbl B COOTBETCTBUM ¢ 0a/UIbHO-PEMTHMHIOBOM
cucremorit (BPC).

5. 3auer.

ITocemenns - 30 6asuioB. 3avet - 30 6asL10B. TeKyninit KOHTPOJIb (TO, UTO
OyneM esiaTh B TeUeHMe ceMecTpa):

HawvmenoBanme dopmar + 3ammura HaTel mpoBeaeHMs banaer
KonTpospHas padora 1 OuHo (Ha 3aHATHIIX) 01.09.2025 - 30.09.2025 4
KonTpospHas paboTa 2 OuHo (Ha 3aHATVIAX) 01.10.2025 - 31.10.2025 5
KonTpospHas paboTta 3 OuHo (Ha 3aHATIIX) 01.11.2025 - 30.11.2025 6
KonTpospHas paboTa 4 OuHo (Ha 3aHATIIX) 01.11.2025 - 30.11.2025 7
KonTpospHas pabota 5 OuHo (Ha 3aHATVAX) 01.12.2025 - 20.12.2025 8
Bonpocs! 3 ormpocHmMKa OuHo (Ha 3aHATHISIX) 01.12.2025 - 20.12.2025 10
VToro 3a cemectp 40



https://palchevsky.ru/questions.php

TeMbl JICKIITMOHHBIX M1 CEMMHAPCKMX 3aHATUN

L J

OcHOBHBIE TeMBbI JICKIIV:

. O030p m1ardopmMbI 1 A3BIKa TPOrpaMMIMPOBaHMA Java.
. OcHOBHBIE A3BIKOBBIE KOHCTPYKIIMM Java.

baszosble npuHIIMIIBI OOII 1 paboTta ¢ 6a3amMu DaHHBIX.
Kitaccel, MeTOaBbI M 00BEKTHI Java.

Nnatepdericol. VickirodeHMsI.

. Komnexkmmn.

SNUT = WIN =



KoHTaKTBI C IperioagaBare/ieM

ConmnanbHas ceTh / MecceHIKep / moduTa
£ DjleKTpOHHAasA MOYTa
(K VK
[ WhatsApp

) Youlube YouTube-xaman

M Jlexunn B BK (as1pTepHaTHBa I0TYOUMKY)

KoHTaKT
teelxp@inbox.ru, evpalchevskij@fa.ru
https:/ /vk.com/teelxp
+7-937-485-80-48
https:/ /www.youtube.com/@teelxp

(twterwincT «CoBpeMeHHble TeXHOJIOTUN
ITPOrpaMMUPOBAHVIS»)

https:/ /vk.com/finkablog
(twrerwinct «CoBpeMeHHbIe TeXHOJIOT UM
IIPOrPaMMIPOBAHISI»)



mailto:teelxp@inbox.ru
mailto:evpalchevskij@fa.ru
https://vk.com/teelxp
https://www.youtube.com/@teelxp
https://vk.com/finkablog

TpeboBaHMS K JIEKIIVISIM

©

TpeboBaHMS K JIEKIIUAM

1. Ilocenienme J1eKIIMI.
2. HoyTOyK.



Becennmui cemectp 2023/24 yuebHOTO roga

Matepmuasu Ha oceHHuUM cemecTp 2025/26
y4eOHOro roga




IensiaviH 1o 3agavdamM

Kaxoe I1O M0O>XKHO MCIIOIB30BaTh?

Jlorornn HasBanmne I'pynibr
g Intelli] IDEA Ultimate = https://palchevsky.ru/materials.php
n Visual Studio Code https:/ /code.visualstudio.com/
m https:/ /dev.mysgl.com/downloads/install
- MySQL . S
MySaL' ysQ er/
PostgreSQL https:/ /www.postgresql.org/download/
Postgre SQL
0 MongoDB. MongoDB https:/ /www.mongodb.com/try/downloa

d/community-edition



https://palchevsky.ru/materials.php
https://code.visualstudio.com/
https://dev.mysql.com/downloads/installer/
https://www.postgresql.org/download/
https://www.mongodb.com/try/download/community-edition

KprBI AJ151 JOIIOJIHUTEJIBHOI'O OCBO€HMA
MaTepnaia

https:/ /stepik.org/course/82867/promo - 0a30BbIi, HO OUeHb IINPOKUIL KYPC

https:/ /stepik.org/course/53650/promo - JavaFX, Swing (camas 6a3a, ro3Tromy
IIPVUAETCS ellle MHOTO Yero CaMMM IIPOTyIJINTB)

https:/ /stepik.org/course/146 /promo - ORM u Hibernate, marreprsr, MySQL
https:/ /stepik.org/course /63054 / promo - SOL
https:/ /stepik.org/course/1240/promo - BeeieHne B 6a3bl JJaHHBIX



https://stepik.org/course/82867/promo
https://stepik.org/course/53650/promo
https://stepik.org/course/146/promo
https://stepik.org/course/63054/promo
https://stepik.org/course/1240/promo

JIexisa Nel. O630p 11aTdopMBI U si3bIKa IIPOTPaMMMUPOBaHMS
Java. OcHOBHBIe A3bIKOBbIEe KOHCTPYKIIMM Java.

JIex1imst Nol. O0630p mytatdbopMBI 1 si3bIKa IporpaMMupoBaHms Java. OcHOBHBIE
A3BIKOBBbIe KOHCTPYKIIMM Java.

Knaccol 1 06beKTbI MHOroROTOUHOCTE

MeToak Beog-eolBog

MepemeHHbie _— [xeHepuKn

KOHCTPYKTOPH AHHOTaLMN
WHTepdeics
Po OCHOBHbIE A3LIKOBbLIE KOHCTPYKUWK Java ACCOLMATUBHEIE MACCMBH!
Maketsbl CTpoKu
Vickogernn - [atsl v Bpems

BroxeHHbIe KNacchl Konnekuunm

Cratuyeckue MMIOPTBL!

AHOHUMHBIE KNACChI

Namba-BbipaxeHns BnoxeHHbie nHTepHeicel



JIexisa Nel. O630p 11aTdopMBI U si3bIKa IIPOTPaMMMUPOBaHMS
Java. OcHOBHBIe A3bIKOBbIEe KOHCTPYKIIMM Java.

JIex1imst Nol. O0630p mytatdbopMBI 1 si3bIKa IporpaMMupoBaHms Java. OcHOBHBIE
sSI3bIKOBBbIe KOHCTpYKIIMM Java. Kakoy T nmamMsaT mcriosis3yver Java mia
BBIIIOJTHEHWMSI CBOVIX IPOrpaMM?




JIexisa Nel. O630p 11aTdopMBI U si3bIKa IIPOTPaMMMUPOBaHMS
Java. OcHOBHBIe A3bIKOBbIEe KOHCTPYKIIMM Java.

JIex1imst Nol. O0630p mytatdbopMBI 1 si3bIKa IporpaMMupoBaHms Java. OcHOBHBIE
sSI3bIKOBBbIe KOHCTpYKIIMM Java. Kakoy T nmamMsaT mcriosis3yver Java mia
BBIIIOJTHEHWMSI CBOVIX IPOrpaMM?

a3y

O3Y UCNons3yeTCs A5 XPAHEHWA BPEMEHHBIX JaHHbIX,
Takux KaK 06beKThl, NepeMeHHbLI, CTEK BLI3OBOB METO/CS,
v APYIMe CTRYKTYPEI AHHBIX, KOTOpEIE TPeByIoTes nporpamme
B NPOLECCe BLINONHEHWA,

lava-nporpammsl BLINOAHAKITCA B onepaTueHOM namati (O3Y).
Mpu 3anycke Java-nporpamus cosgaerca JVM (Java Virtual Machine), kotopan sarpyxaer
GahT-kog npraokenns B O3Y 1 yNpaBnseT ero ssinoNHeHnenm.

OCHOBHbIE y4acTKK namaTi g JVM

Heap (iy4a) Stack (cTex) Metaspace (MeTanpocTpaHcTBO).
XPaHWTCA CTAaTHUECKas MHGOPMALMA NPUIOKEHINA



JIexisa Nel. O630p 11aTdopMBI U si3bIKa IIPOTPaMMMUPOBaHMS
Java. OcHOBHBIe A3bIKOBbIEe KOHCTPYKIIMM Java.

JIex1imst Nol. O0630p mytatdbopMBI 1 si3bIKa IporpaMMupoBaHms Java. OcHOBHBIE
sSI3bIKOBBbIe KOHCTpYKIIMM Java. Kakoy T nmamMsaT mcriosis3yver Java mia
BBIIIOJTHEHWMSI CBOVIX IPOrpaMM?

nay
—
“\\
MNoctoaHHan namaATe (M3Y) ncnonL3yeTcs 4na XpaHeHWa caMmoro NporpamMmMHOro Koga, Mpw 3anycke nporpammel AaHHbte 13 MN3Y 3arpyxatoTtca B O3Y, rae oHy 06pabaTthiBaloTCA U
BubnuoTek 1 Gannos, M3 KOTOPLIX 3arpyxaertcs java-nporpamma. N3Y He yyacTeyeT B BLINONHAOTCA

AKTUBHOM BbINOMHEHWYA TIPOTPaMM, Tak KaK OHa NPe/Ha3HaueHa TONbKO A XPaHeH st
AAHHBIX 1 WHCTPYKLWIA



JIexnimsa Nol. O630p my1atdpopMbl 1 A3bIKa IIPOTPaMMMPOBaHS]
Java. OcHOBHBIe A3bIKOBbIEe KOHCTPYKIIMM Java.

JIex1imst Nol. O0630p mytatdbopMBI 1 si3bIKa IporpaMMupoBaHms Java. OcHOBHBIE
sI3bIKOBBIe KOHCTpYKIIMMU Java. Ilouemy O3V?

1. BeicrponernicrBue. O3V sBiisieTcst ropasio 0osiee OBICTPOV AMSTBIO 110 CPaBHEHMIO C
[13V, uto no3BosigeT JVM OBICTPO BBIIOIHSATH Ollepalii 1 00padaThIBaTh JaHHBIE.

2. BpemeHHBIe JaHHBbIe U HlepeMeHHBIe. B O3Y XxpaHaTcsa BpeMeHHbIE [JaHHbIE, TaKye
KaK OOBeKTBbl, IepeMeHHbIe, BbI30Bbl METO/I0B, KOTOPbIe M3MEHSIOTCS 11 OOHOBJISIFOTCS BO
BpeMsl BBIIIOJTHEH VS [TPOTPaMMBI.

3. I'mbkocTh vymopaBiaeHms namsarbilo. O3V mos3Boisger AMHAMMWUYECKM BBIIEISTH U
OCBOOOXKIATh ITaMATh, UYTO BaXKHO JIJId CO3[IaHM U yaaJleHs: OOBbeKTOB B Java.

4. Garbage Collection (C6opka Mycopa). Java MCIIO/Ib3yeT MexaHM3M COOpKM Mycopa
JUIL aBTOMATUUYEeCKOIO VIIpaBJIeHMs IIaMATBbIO B Kyde, YOaIsdsd HeWCIIOJIb3yeMble
00BEKTBI, YTOOBI OCBOOOINTD ITaMITh IS HOBBIX TAHHBIX.

Java akTmBHO wcCIIOIB3yeT omepaTuBHYIO maMATh (O3V) Ui BBIIIOJIHEHMS CBOMX
IIporpamMM, TaK KakK OHa IIpefdocTaB/IseT HeoOXOoAauMble BO3MOXKHOCTU A
OIVMHaAMWYecKOoro yHpaBiIeHMs JaHHBIMU 71 obecrieunBaeT BBICOKY IO
rponsBoanTeIbHOCTD. [TocrostHHasa mamaTs (I113Y) vcnonb3yeTcs TOJIBKO I XpaHeHWs
VICXOJHOTO Kopja ¥ OubsmoTeK, KoTopble 3arpyxaroTca B O3V mpwm BbIIOIIHEHUN
IIpOrpamM.



JIexnms: Nel. O630p nitaTdpopMBbl 1 sI3bIKa IIPOrpaMMMUPOBaH
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

JIex1imst Nol. O0630p mytatdbopMBI 1 si3bIKa IporpaMMupoBaHms Java. OcHOBHBIE
A3BIKOBBbIe KOHCTPYKIIMM Java.
Kraccpl, MeTOObI M 00BEKTHI.

Kiacc - ocHOBHOWM cTpouTesibHBII OIOK B Java. OH ompenensieT CTPYKTypy U
roBefieHe 00beKTOB. OOBEKTHI CO3IAIOTCS Ha OCHOBE KJIACCOB U COfep)kaT JaHHbIe
(r1o7151) VI MeTOmB! (PyHKIMM).

package test;

public class mainl {

MeTon - COBOKYIIHOCTb KOMAHJ, BBIIIOJIHAIOIIVX OIpeleleHHble OeVICTBUS Hajl
oOBeKTaMy VIV BO3BpallatoT 3HadeHst. OHYM MOTYT OBITh CTaTMYeCKMMM (JOCTYITHBIMU
0e3 co3maHVIs 3K3eMIVIsApa Kjlacca) Wi HecTaTYeCKMI (IJOCTYIIHBIMY dyepe3 OOBeKT).

package test;

public class main1 {

public static void main(String[] test) {

OO0BeKT - nepeMeHHas BHyTpM Kjlacca Wi MeToza.

inta=10;




JIexnms: Nel. O630p nitaTdpopMBbl 1 sI3bIKa IIPOrpaMMMUPOBaH
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

HEKI_U/IH Nol. 0630 HJIaTOMBI U A3bIKa ITPOIrpaMMMUPOBaHUA ava. OcHOBHBIE
A3BIKOBbIE KOHCTPYKIINWM ava.

Kraccel M 00beKTHI.

IToTHBIVI MCXOTHBIVI KOJT

package test;

public class main1l {

public static void main(String[] test) {

inta=10;

System.out.printin( +a);




JIexnms: Nel. O630p nitaTdpopMBbl 1 sI3bIKa IIPOrpaMMMUPOBaH
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

JIexnimsa Nol. O630p m1atdopMsbl 1 A3bIKa IporpamMmMmupoBaams Java. OcHOBHBIE
A3BIKOBbIe KOHCTPYKIIMM Java.
Kraccel M 00beKTHI.

Pe3yiapTaT B KOHCOJIN

main




JIexisa Nel. O630p 11aTdopMBI U si3bIKa IIPOTPaMMMUPOBaHMS
Java. OcHOBHBIe A3bIKOBbIEe KOHCTPYKIIMM Java.

JIexnimsa Nol. O630p m1atdopMsbl 1 A3bIKa IporpamMmMmupoBaams Java. OcHOBHBIE
sSI3bIKOBBbIe KOHCTpYKIIMU Java.
Tvnel DaHHBIX

Knaccet

Maccusbt

— WinTepdelick

Uenbie yucna —— AHHOTaL MW
BewecTBeHHbIE Yiacna —— ——— Konnekumi
MpuMKTHUBHLIE Tunel AaHHBIX 8 Java CebinouHble —
Norvuecki Tvn ———— e [TAKEThI
CumBonbHbIR TR ——— e LIS

————— AHOHWMHbIE KNacChl

e B ACKEHHBIE KNACCHE

ACCOL[METMBHHE MaCCHBBI



JIexnimsa Nol. O630p my1atdpopMbl 1 A3bIKa IIPOTPaMMMPOBaHS]
Java. OcHOBHBIe A3bIKOBbIEe KOHCTPYKIIMM Java.

JIex1imst Nol. O0630p mytatdbopMBI 1 si3bIKa IporpaMMupoBaHms Java. OcHOBHBIE
sSI3bIKOBBbIe KOHCTpYKIIMU Java.
OTanume TUIIOB JaHHBIX

IIpyMuTHBHBIE IIepeMeHHbIe
Ccpuyt0uHBIE IEpeMeHHbIe (THIIBbI JAaHHBIX)
TUIBI JaHHBIX

XpaHsT afgpec oObeKTa B HaMATH, Ha KOTOPBIVI CCBUIAIOTCS (OTCIOIA
VI Ha3BaHIe).

XpaHAT 3Ha4YeHMe
Vcrionp3yroTes 111 AOCTyIIa K 00beKTaM (ero HeJlb3sl [IOJTyYUTh,
ecJIVI Ha OOBEKT HEeT CChUIKN)

COS,D;&IOTCSI qepe3 KOHCTPYKTOPBI Ki1aCCOB (HpI/ICBaT/IBaHT/Ie TOJIBKO

Co3paroTcs rpucBaBaHMEM 3HaUeHMS . A
CO3[1a€T BTOPYIO CCBUIKY Ha CYIIeCTBYIOIINI OOBEKT)

VimeroT cTporo
3aJaHHBIV JVala30H JOIIyCTUMBIX ITo ymorraanmio nx 3HadeHne — null
3HaYeHMM"

B aprymeHTBI MEeTOIOB
IIOIIaJaI0T KOOIV 3HaUEeHsI
repeMeHHOV (3TO mepegava 1o
3Ha4YeHWIO)

MoryT rcronb30BaThes 14 CCHUIKN Ha JIF0OOT 00BeKT
O00BSIBIICHHOTO VIV COBMECTVMMOI'O THIIa

B METOIbI HepeﬂaéTCSI SHa4Y€HMe CCbUIKN — OIIepalllis BbIIIOJIHAETCA
Hall OpUI'iHaJIbHbIM O6‘B€KTOM, Ha KOTOpBIVI CCbhbllIaeTCAa
rrepeMeHHasAn




JIexisa Nel. O630p 11aTdopMBI U si3bIKa IIPOTPaMMMUPOBaHMS
Java. OcHOBHBIe A3bIKOBbIEe KOHCTPYKIIMM Java.

JIex1imst Nol. O0630p mytatdbopMBI 1 si3bIKa IporpaMMupoBaHms Java. OcHOBHBIE

A3BIKOBBbIe KOHCTPYKIIMM Java.

IlpMuTHBHBIEe THMIBI TaHHBIX. IleToumcIeHHBIVI TUII TaHHBIX

Byte —

Short —

LlenouncneHHbIA TN gaHHbIX

~— Nt

— Long



JIexnms: Nel. O630p nitaTdpopMBbl 1 sI3bIKa IIPOrpaMMMUPOBaH
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

HEKI_H/IH Nol. O630p i1atdopMbI U sI3bIKa DNporpamMmmupoBaHms Java. OcHOBHBIE

A3BIKOBbIE KOHCTPYKIINWM l avad.

IIpMUTHBHBIE TUIIHI OJaHHBIX. llemouncieHHBIV TUI (IHOOTUII) JaHHBIX Byte

Byte. 8-6uTHOe 11€710€ U1cII0 CO 3HaKOM B [IMaria3zoHe ot -128 no 127.

[ajiexo He caMBblIVi ITOIYJIAPHBIV [TOABV [IeJIOYVMCIIEHHOTO TUIla AaHHbIX. Kak mpaswio,
VICIIOJIB3yeTCs TP padoTe ¢ IIOTOKaMV OOJIBIIVIX JaHHBIX, KOTOPBIV IOy YVUIN JIN0O 13
daruia, mmbo o ceTm.

package test;

public class main1 {

public static void main(String[] test) {

byte a = -
byte b =
byte c =

System.out.printin(
System.out.printin(
System.out.printin(




JIexnms: Nel. O630p nitaTdpopMBbl 1 sI3bIKa IIPOrpaMMMUPOBaH
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

JIex1imst Nol. O0630p mytatdbopMBI 1 si3bIKa IporpaMMupoBaHms Java. OcHOBHBIE
A3BIKOBBbIe KOHCTPYKIIMM Java.
ITpuMuTBHBIEe TMOBI JaHHBIX. IlerouncireHupIv TN (monrmn) naHHbIX Byte

Pe3_VJ'II>TaT Eciv BBeieM 3HaUeHMe 60)’11)1118, TO OIIIMOKA

main’ main1.java




JIexnms: Nel. O630p nitaTdpopMBbl 1 sI3bIKa IIPOrpaMMMUPOBaH
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

JIex1imst Nol. O0630p mytatdbopMBI 1 si3bIKa IporpaMMupoBaHms Java. OcHOBHBIE
A3BIKOBBbIe KOHCTPYKIIMM Java.
ITpuMuTBHBIEe TMIBI JaHHBIX. IletouncieHHbpIN T (MoaTH) JaHHBIX Short

Short. 16-OmTHOE 11eJ710€ YMCIIO CO 3HaKOM B JImaria3oHe oT -32768 mo 32767.

IIo cpaBHeHMIO ¢ OOBUOOM byte y Hero yBesmmueHHBIVI, HO BCE XKe OrpaHVYeHHBbIN
nyanasoH sHaveHwi. Vicrmomb3yercs, korga TpeOyeTcss XpaHWUTh HeOOJIbIIVe IiesIble
4ICJIa, YTO CIIOCOOCTBYeT SKOHOMMVL OIlePaTVIBHOV ITaMATH.

package test; main’

public class mainl {

enjdk-21.0.2\bin\java.exe

public static void main(String|[] test) {

shortd = ;
System.out.printin(




JIexnms: Nel. O630p nitaTdpopMBbl 1 sI3bIKa IIPOrpaMMMUPOBaH
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

JIex1imst Nol. O0630p mytatdbopMBI 1 si3bIKa IporpaMMupoBaHms Java. OcHOBHBIE
A3BIKOBBbIe KOHCTPYKIIMM Java.
ITpMuTBHBIE TNOLI TaHHBIX. Iletounciaenapvt Tnn (moarmn) gaHHbIX Int

Int (Integer). 32-0OmTHOE 11€/T0€ YMCIIO CO 3HAKOM B ITmariasoHe ot -2\31 go 2°31-1.
SIBJIsieTcs caMbIM IIOIYJISIPHBIM 11€JIOUMCIIEHHBIM TUIIOM JaHHBIX. [Ipy BeIUMCIIeHMSX B
BUPTYaJIbHOV MalllHe OCTaJlIbHble IlejiounciieHHble Tumbl (byte, short) 3aHmMaror
CTOJIBKO JKe ITaM4TH, CKOJIBKO int. B ocHOBHOM MBI Oy/1eM paboTaTh C 3TVM HOIBUIIOM.
MunnManpHOe 3HaueHue: -2,147,483,648. MaxkcrmManbpHoe 3HaueHue: 2 147 483 647.

package test;
main 1
public class main1 {

public static void (String|[] test) {

intd = ;

inte=- ;
System.out.printin(
+d+ +e);




JIexnms Nel. O630p ntaTdpopMbl 1 si3bIKa IIPOrpaMMMPOBaHIAS
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

JIex1imst Nol. O0630p mytatdbopMBI 1 si3bIKa IporpaMMupoBaHms Java. OcHOBHBIE
A3BIKOBBbIe KOHCTPYKIIMM Java.
ITpMuTuBHBIEe TMIBI JaHHBIX. IlestouncieHHpI TN (MooTn) DaHHBIX Long

Long. 64-OuTHOe 11e/10€e YMCII0 CO 3HAKOM B iMaria3one ot -2763 mo 2763-1.

Tun panseIX long B Java mcrnionb3yeTcs I IIpecTaBiIeHNs LIeJIbIX Yrcesl CO 3HaKOM,
KOTOpble 3aHMMAIOT 64 Owra (8 OamT) B mamMATH. DTOT TUII JaHHBIX MOXET XPaHWUTb
yycila B auariasoHe or -2763 po 2763-1. Tun long oObluHO wcCIIONIB3yeTcs, Korma
TpeOyeTcs XpaHWUTh O4YeHb OOJIbIIMe Lejlble 4Yicila WiIM Korga TpeOyercsa Oosiblias
TOYHOCTbB, UeM MOXXET IIPeJOCTaBUTh TUII int.

Munmmywm: -9 223 372 036 854 775 808. Maxcumywm: 9 223 372 036 854 775 807.

package test;
E
public class main1 {

public static void main(String[] test) {

longd =
longe =- ;

System.out.printin( ss finished with exit code 0




JIexisa Nel. O630p 11aTdopMBI U si3bIKa IIPOTPaMMMUPOBaHMS
Java. OcHOBHBIe A3bIKOBbIEe KOHCTPYKIIMM Java.

JIex1imst Nol. O0630p mytatdbopMBI 1 si3bIKa IporpaMMupoBaHms Java. OcHOBHBIE
sI3BIKOBBI€ KOHCTpYKIIMM Java.
IIpMuTHBHBIEe THIBI TaHHBIX. OCHOBHBIE MaTeMaTHUUeCKIe onepalum y
I1eJIOUMCJIEHHOI0 TUIIA JaHHBIX

CnoxeHune ————

BozBegeHue B cTeneHb

Bbluntanmne —————

YMHOXEeHne ——
OCHOBHbIE MaTeMaTuyeckue onepaun y LLenouncIeHHOro Tira 4aHHbIX
Aenenne ——

AeneHne nNo MoAyNK ———

CpaBHeHune

YHapHeliA MUHYC

~———— WIHKpeMeHT

—— [JlekpemeHT

Moaynk yncna ———



HI/IMT/ITT/IBHI)IE TUIIbI JaHHBIX. OcHOBHBIEe MaTeMaTHUecKue o1e paliin'y
HEeJIOUMNCJICHHOI'O THNIIAd JaHHDBIX

package test;

public class main1 {
public static void main(String[] test) {

byte a = 20, b = 30, c = 35;
byte x = (byte)(a+b+c);
System.out.printin( +X);
byte x1 = (byte)(a-b-c);
System.out.printin(
byte x2 = (byte)(a*b*c);
System.out.printin(
byte x3 = (byte)(a / b);
System.out.printin(
byte x4 = (byte)(a % b);
System.out.printin(
byte x5 = (byte)(-a % 10);
System.out.printin(
byte x6 = (byte)(Math.abs(a));
System.out.printin(
byte x7 = (byte)(Math.pow(b, 2));
System.out.printin( +b+
System.out.printin(
(a==b));

+x1);
+Xx2);

+x3);

+ x5);

+ X6);

}
}

JIexnms Nel. O630p ntaTdpopMbl 1 si3bIKa IIPOrpaMMMPOBaHIAS
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

HEKI_U/IH Nol. 0630 HJIE[TOMI)I U A3bIKa ITPOIrpaMMMUPOBaHUA ava. OcHOBHBIE

A3BIKOBbIE KOHCTPYKIINWM l avad.

intn=
n=-n;
System.out.printin(
n=-n;
System.out.printin(
n++;
System.out.printin(
n--;
System.out.printin(

’

jdks\openjdk-21.6.2\bin}\

=

Cymma: 85
_ PasHocTe: -45
~®  Mpon3BefeHne: 8
+x4); =+ YacTHoe: @
= YacTHoe (genexwde no Moaynw): 28
fy OcTaTok: O
Yucno nmo Mmooyme: 20
Yucno 30 B cTeneHW 2 paBHO -124
PeaynbTaT onepauuu cpaBHeHusa: false
+X7); PesynbTaT nocne nepeoro MUHyca: -90
+ PesynbTaT nocne BTOPOro MUHyca: 90

WToroBeld pesynbTaT W1: 91
WTOroBblH pe3ynbTaT W2: 90

Process finished with exit code 0




JIexnimsa Nol. O630p my1atdpopMbl 1 A3bIKa IIPOTPaMMMPOBaHS]
Java. OcHOBHBIe A3bIKOBbIEe KOHCTPYKIIMM Java.

JIex1imst Nol. O0630p mytatdbopMBI 1 si3bIKa IporpaMMupoBaHms Java. OcHOBHBIE
sSI3bIKOBBbIe KOHCTpYKIIMU Java.
IIpyMUuTHBHBIE TUIILI JaHHBIX. BermiecrBeHHBIVI TUII JaHHBIX

Float. 32-OuTHOe BelrecTBeHHOe YMC/I0 C TIaBaroIer TOUKOM B amartasode ot 1.4E-45 o
3.4028235E+38. 3anmnmMaroT 4 Oaitra B IIaMSITIAL.

Tun float mcronp3yrOT Kak SKOHOMMUYHBINL BapMaHT XpaHeHMs OOJIBIINX MacCUBOB
JTAaHHBIX C TUTaBaroiert Toukol. COOTBETCTBEHHO, KOT/Ia IIepeMeHHOVI IIPMCBanBaloOT TUII
float, a3plk Java BocrpuHMMaeT e€ kak Tull gaHHbIX double. YtoOpl 3TOrO He
IIPOMCXOIMIIO, HY)KHO [I00aBiIsATh B KOHIle ItepeMeHHOV cumBoin f wm F. Te.
aHAJIOTMYHO IleJIoumncIeHHOMY Tuiy faaHHbIX Long. Tum float oObraHO mcriosnb3yercs,
Korja TpedyeTcs XpaHUTh Yiciia C IUIaBaloIllell TOUKOV, TaKie Kak JecaTUYHbIe Ipoon
VIV Hay4uHBbIe 4lciIa, ¥ Korga TouHocTh Turia double (64 Oura) He TpeOyeTcs.

Double. 64-OuTHOe BelllecTBeHHOe UMCI0 C IIaBaroIer TOYKOoM B amanasoHe oT 4.9E-
324 1o 1.7976931348623157E+308.

Tun nanabix double B Java mcnons3yercs i nmpencTabiieHNs BellleCTBeHHBIX UVCeII C
IUIaBaloIIell TOUYKOV, KOTOpble 3aHMMaroT 64 Oura (8 0anT) B maMATI. DTOT TUIL JaHHBIX
MOXeT XpaHWUThb 4dmucia B auanasoHe or 4.9E-324 po 1.7976931348623157E+308. Tun
double 0O6brYHO MCIONIB3YeTCH, KOrna TpeOyeTcs XpaHUTh Yiciia ¢ IIaBaloIer TOYKO C
BBICOKOVI TOYHOCTBIO, TaKye KaK Hay4yHble Yiciia WIM dncia ¢ OOJIBIIMM KOJIMYeCTBOM
IeCITUYHBIX 3HAKOB.



JIexnimsa Nol. O630p my1atdpopMbl 1 A3bIKa IIPOTPaMMMPOBaHS]
Java. OcHOBHBIe A3bIKOBbIEe KOHCTPYKIIMM Java.
JIexnimsa Nol. O630p m1atdopMsbl 1 A3bIKa IporpamMmMmupoBaams Java. OcHOBHBIE

sSI3bIKOBBbIe KOHCTpYKIIMU Java.
IlpMuUTHMBHBIC THMIBI JaHHBIX. BelllecTBeHHBIVI TV JaHHBIX

Ot1auune Float or Double?

32 Ourta. XpaHUT MeHBbIIIe JaHHBIX, 64 Ourta. XpaHuUT OoJIbIlIe UMCeT],
TOYHOCTH MEHBIIIE TOYHOCTD BBIITIE

Me/uIeHHBIV TUII JAHHBIX
ba3zosoe npencrasienne IEEE 754 Pacmmmmpentoe npencrasiedue IEEE 754

el (o seE e ce iR wiac iz | B cpenneM 10-17 3HaKOB 1mocsie 3arTon™®

IEEE 754 - cranpapt IEEE (Institute of Electrical and Electronics Engineers, VIHCTUTYT UHXXeHepPOB
3JIEKTPOTEXHMKN ¥ 3JIeKTPOHVKM), ONMUCHIBAIOIINT popMaT IIpecTaBIeHVs dncesl ¢ IIaBarole
TOUKOTVL. VICII0/IB3yeTcst MpaKTUYecKy II0BCEMeCTHO.

*Ba)kHO OTMeTWUTb, YTO XOTS 3TV TUIIBI MOT'YT XPaHUTh IIPOM3BOJIBHOE KOJIMUECTBO JIeCATUUHBIX
3HAKOB, OHV OTpaHMYeHbl B TOYHOCTY 13-3a MCIIOJIb30BaHMs IIpe/IcTaBIIeHNs ¢ IUIaBaoIer TOUKOTL.
DTO O3HauaeT, YTO IPY HEKOTOPBIX OIlepalisxX, TaKMx Kak JiejleHle AByX OYeHb OJIM3KMX 4mce]l,
pe3ybTaT MOXeT OBITb OKpYyIJIeH [0 OJvoKayiilnero IIpefcTaBMMOrO 3HAueHMs, UTO MOXKeT
IIPUBECTY K II0Tepe TOUHOCTH. T.e. ¢ TOUKM 3peHNs CMHTaKCKca Bce OyJieT XOpoIlo, HO IO pacyeTam

- He axT.




JIexnms: Nel. O630p nitaTdpopMBbl 1 sI3bIKa IIPOrpaMMMUPOBaH
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

JIex1imst Nol. O0630p mytatdbopMBI 1 si3bIKa IporpaMMupoBaHms Java. OcHOBHBIE
A3BIKOBBbIe KOHCTPYKIIMM Java.
IlpMuUTHMBHBIC THMIBI JaHHBIX. BelllecTBeHHBIVI TV JaHHBIX

package test;
public class mainl {

ain’
public static void main(String[] test) { mall

float testl =

float test2 = (float)

35 finlshed with exit code 8

double test3 =

System.out.printin(testl + "\n" + test2 +
\n" + test3);
}
}




JIexnms: Nel. O630p nitaTdpopMBbl 1 sI3bIKa IIPOrpaMMMUPOBaH
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

HEKI_H/IH Nol. O630p i1atdopMbI U sI3bIKa DNporpamMmmupoBaHms Java. OcHOBHBIE

A3BIKOBbIE KOHCTPYKIINWM ava.
HT/IMI/ITI/IBHI)IQ TUIIbI JaHHBIX. JlormuecKum T JaHHBIX

Boolean. True/False

B Java cymiecTByeT Jiormueckmii TUII JaHHBIX, KOTOPBIVI Ha3biBaeTcs boolean. DToT Tum
JJAaHHBIX MOXET XpPaHWUTh TOJIBKO [IBa 3HaueHus: true (mctmHa) u false (J10X®).
JIormgeckuie mepeMeHHBIE YacTO WCIIONIB3YIOTCA B yonosusx (if, while, for n T.4.) mia
IIPOBEPKN YCJIOBUNM U IIPUHSATUS pellleHMI B IIporpaMMe.

package test;

public class main1l {
C:\Usersiteelx).jdks\openjdk-21.0.2\bin}
public static void main(String[] test) { .
YCNOBWE MCTHHHO

boolean isValid = true; 3Ha4yeHWa nepeMeHHuX: true, false

if (isvalid) {
System.out.printin(
} else {
System.out.printin(
}
boolean testl = true;
boolean test2 = false;
System.out.printin( +testl + + test2);

Process finished with exit code ©

5 1 M




JIexnimsa Nol. O630p my1atdpopMbl 1 A3bIKa IIPOTPaMMMPOBaHS]
Java. OcHOBHBIe A3bIKOBbIEe KOHCTPYKIIMM Java.

JIex1imst Nol. O0630p mytatdbopMBI 1 si3bIKa IporpaMMupoBaHms Java. OcHOBHBIE
sSI3bIKOBBbIe KOHCTpYKIIMU Java.
ITpMuTHUBHBIE TUNIHI JaHHBIX. CYMBOJIBHBIVI TUII TaHHBIX

Char. 16-Outabi cumBoit Unicode B mmartasore ot U+0000 mo U+FFFF.

U+0000 - sTO mrecTHagaTepUYHBIN KOJ (KOZ B 16-TMPUYHOV CcUCTEMe CYUMCIIEHV),
KoTopbIi o0o3HauvaeT cuMBoil NUL (nysesont cumsoin) B IOHUKO#e. CumBoir NUL He
oToOparkaeTcsl 1 OOBIMHO MCIIOJIB3YeTCs jId 0003HaueHNsI KOHIa CTPOKM WIM Kajipa B
HEKOTOPBIX popMaTax TaHHBIX.

U+FFFF - 5T0 mIecTHaAllaTepUUYHBIN KOJl, KOTOphIL o0Oo3Havaer cumBoil FFFF
(IrecTHazIlaTepMyHasl 3anmch umcia 65535) B IOHMKOme. DTOT CMMBOJII He VIMeeT
CHelMaJIbHOTO Ha3HadyeHMs ¥ OObIYHO VCIIOJb3yeTcsd Il 00O3HaueHMs KOHIIa OJIoKa
JTAaHHBIX WIN KaJipa B HEKOTOPBIX popMaTax.

Twun pauvbix char wcrione3yercs Iyig xpaHeHUs M O0OpabOTKM TeKcTa, a Takxke I
paboThI ¢ CIMBOJIaMM, KOTOpBIe He MOT'YT ObITh IIpefcTasiieHbl B Buage ASCII-crMBoIIOB.
Unicode npenocrasiisieT cTaHAAPTHYIO KOOVMPOBKY IS IIpeCTaB/IeHNs CHMBOJIOB U3
Pa3/IMYHBIX S3BIKOB M CUCTEM IIMCbMa, YUTO JiejlaeT ero WieajlbHbIM BBbIOOpOM I
MeXXIyHapPOAHOI'O IPOrpaMMIUPOBaHVIAL.




JIexnms: Nel. O630p nitaTdpopMBbl 1 sI3bIKa IIPOrpaMMMUPOBaH
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

HEKI_U/IH Nol. 0630 HJI&TOMBI U A3bIKa ITPOIrpaMMMUPOBaHUA ava. OcHOBHBIE
A3BIKOBbIE KOHCTPYKIINWM ava.
HI/IMT/ITT/IBHBIE TUIIbI JaHHBIX. CyMBOJIBHBIV TUIL JaHHBIX

package test;
public class main1 {

public static void main(String[] test) {

P

char symboll = ; C:\Usersiteelx\.jdks\openjdk-21.0.2%
CuMeOn W1: m

char symbol2 ="n’;

char symbol3 = "\u043F';

Cumeon W2: n
Cumeon N3: n

Process finished with exit code O

vV @ =

System.out.printin( + symbol1);
System.out.printin( + symbol2);
System.out.printin( + symbol3);

T 0 O




JIexnimsa Nol. O630p my1atdpopMbl 1 A3bIKa IIPOTPaMMMPOBaHS]
Java. OcHOBHBIe A3bIKOBbIEe KOHCTPYKIIMM Java.

JIex1imst Nol. O0630p mytatdbopMBI 1 si3bIKa IporpaMMupoBaHms Java. OcHOBHBIE
A3BIKOBBbIe KOHCTPYKIIMM Java.
ITpMuTHUBHBIE TUNIHI JaHHBIX. CYMBOJIBHBIVI TUII TaHHBIX

Char vs String?

Kpurepui Char String
IIpencrapisger mocIeqoOBaTeIbHOCTD CYIMBOJIOB I MOXKET
[IpencrassigeT ooyH CMMBOJI 1 3aHMMaeT 16
Pa3smep . 3aHVMATh JII000€e KOJIMIeCTBO ITaMSATHU B 3aBVICUMOCTH OT
OwurT (2 GariTa) B TaMATI
JUIVIHBI CTPOKM
[TpencrasiisieT 1oC/Ie0BATEIILHOCT CIMBOJIOB, KOTOPBIE
IIpencraBienmne [TpencrasiisieT OOVH CYIMBOJI N
MOTYT OBITb Pa3HOVI [JIVTHBI
VIMeeT MHOXXeCTBO METOZIOB IIjIsi PabOTHI CO CTpOKaM,
He npenocTasiisieT MeTomoB 11l pabOTHI cO
MeTtopp! CTDOKA TaKMX KaK KOHKaTeHallVis, TTIOVCK MOACTPOK,
p npeobpasoBaHIe B HVDKHI/ BEPXHUIL PETVCTP U T.1I.
VHavIImManmm3npyeTcs II0c/Ie10BaTeIbHOCTHIO CIMBOJIOB B
Viannyanmsanus VamiyanmsupyeTcst OgHUM CIMBOJIOM N
IIBOVIHBIX KaBbIYKaX

Vicrionb3yeTcs 1y1st XpaHeHMs OJHOTO
IlepemennbIe XpaHUT CTPOKY / CTPOKU
CMIMBOJIa
be3omacHoCTh ITostHOCTRIO Oe301aced Moxet ObITh TTOABEPXeH SQL-mHBEKITIN

HPSIMOVI HOCTYII B IIaMATh K Ka’>KIIOMY HeO6XOJIVIMBI MEeTOJbI JIA M3BJIEUEeHVA OTOEJIbBHBIX
CVIMBOJTY CIMBOJIOB

HocTyn K cMMBOJIaM

MoxeT 6bITh TIpeoOpasoBaH B String ¢
ITpeoGpasoBanme VICTIOJIb30BaHVIEM OIlepaTopa new
String(char)

Moxet 6bITh ITpeoOpa3oBaH B char ¢ 1ICII0JIb30BaHEM
MeToza charAt()



JIexisa Nel. O630p 11aTdopMBI U si3bIKa IIPOTPaMMMUPOBaHMS
Java. OcHOBHBIe A3bIKOBbIEe KOHCTPYKIIMM Java.

JIex1imst Nol. O0630p mytatdbopMBI 1 si3bIKa IporpaMMupoBaHms Java. OcHOBHBIE
sA3bIKOBBIe KOHCTpYKIMM Java. CchlJTOYHBIE TUIIHI TaHHBIX

CcpulouyHBIe TUIIBI JJaHHBIX B Java IIPeCTaBIISIOT COOOM TUITBI, 3HA4YeHMS KOTOPBIX
SABJIAIOTCS  CChUIKaMM  (yKasaTesIsIMM) Ha OOBbeKThl B IlaMsaTu. B ominmume OT
IIPVYMUTVBHBIX TUIIOB JIaHHBIX, KOTOpPble XpaHAT caMM 3HaueHMs (Halpumep, 4uciia
VI JIOTMYeCKVe 3Ha4YeHMs), CChUIOUHBbIe TUIIBI XPaHIT ajjpeca 0ObEKTOB, CO3/IaHHBIX B
AVHAMIYeCcKOV aMsAT (Kyue).

CcCbITIOYHbIE TUNbI AaHHbIX

Knaccebl NHTepdenchl MaccuBbl CTpoku Knacc-obepTtka



JIexnms: Nel. O630p nitaTdpopMBbl 1 sI3bIKa IIPOrpaMMMUPOBaH
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

JIex1imst Nol. O0630p mytatdbopMBI 1 si3bIKa IporpaMMupoBaHms Java. OcHOBHBIE
A3BIKOBBbIe KOHCTPYKIIMM Java. CcbIJTOYHBbIE TUIBI TaHHBIX — KJIaCChI

CcpulOUHBIe TUIIBI JAHHBIX B Java IIPe[CTaBIIsIIOT COOOV TWIIBL, 3Ha4eHUs KOTOPBIX
ABJIAIOTCA CChUIKaMM (yKasaTejIsIMM) Ha OOBeKTbl B HaMSATW. B ominMume oOT
IIPUMUTVBHBIX TUIIOB [JAHHBIX, KOTOpPble XpaHAT caMV 3HaudeHMs (Hallpumep, 4ucia
VJIVL JIOTMYecKye 3HadeHs ), CCbUIOYHBIe TUIIBL XPaHAT agpeca OObeKTOB, CO3MaHHBIX B
AVHaAMWUYeCKOV aMATH (Ky4de).
CoszpaHne 3K3eMIUIsIpa Kilacca:

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

class Person {
String name;
int age;

Person personl = new Person(

Person(String name, int age) {
this.name = name;
this.age = age;

}

personl.displaylnfo();

}
}

void displayInfo() {
System.out.printIn(STR.

}




JIexnms: Nel. O630p nitaTdpopMBbl 1 sI3bIKa IIPOrpaMMMUPOBaH
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

JIex1imst Nol. O0630p mytatdbopMBI 1 si3bIKa IporpaMMupoBaHms Java. OcHOBHBIE
A3BIKOBBbIe KOHCTPYKIIMM Java. CcbIJTOYHBbIE TUIBI TaHHBIX — KJIaCChI

PGSYHBT&T CO3/IaHNMA SK3eMIUIZIPpa KilacCa

"C:\Program Files\Java\jdk-22\bin\java.exe" --enable-preview

Name: AHTOH, Age: 35

Process finished with exit code ©




JIexnimsa Nol. O630p my1atdpopMbl 1 A3bIKa IIPOTPaMMMPOBaHS]
Java. OcHOBHBIe A3bIKOBbIEe KOHCTPYKIIMM Java.

JIex1imst Nol. O0630p mytatdbopMBI 1 si3bIKa IporpaMMupoBaHms Java. OcHOBHBIE
A3BIKOBBIE KOHCTpYKIIMM Java. CchbIJTOUYHBIE TUIIBI JaHHBIX — MHTepderichbl

WnTtepdericel B Java — 3TO TUIIBI JaHHBIX, KOTOpPBIe OIIPeHesIaioT Habop
aOCTpaKTHBIX MeTOHOB (0Oe3 peasmM3anumu) M MOTYT codep>XaTb KOHCTaHTBI
(1107151, OOBsABIIEHHBIE KaK public static final). ViaTepdericel vcronb3ytoTcst 1y
CO3[1aHM KOHTPAKTOB, KOTOPBIE OIIpeesIsIOoT, UTO KJIacC [JO/DKeH JejlaTh, HO He
KaK MIMEeHHO 3TO AesiaTh. Kitacc, KOTOpbIl peasmsyeT mHTepderic, 00sa3yeTcs
peaM3oBaTh BCe €rO0 METObI.

OcHOBHbBIE XapaKTepUCTUKM MHTepdericoB B Java:

1.AGcTpakTHBIe MeTOABL: lIHTEepdericel comepXaT MeTOAbI 0e3 peam3aliun.
MeTtozip! B MHTepderice 110 yMOITYaHUIO SIBJIAIOTCS public u abstract.

2. KoHcTaHTBL: IIHTepderncel MOryT cofmepXaTb KOHCTAaHTBI — IIOJIST, KOTOpPBIe
I10 YMOJTYaHUIO SABJIAIOTCA public static final.

3.1lonmep>kKa MHO>KeCTBEHHOIO HacjaedoBaHmsA: Kitacc MOXeT peasiv30BaTh
HECKOJIBKO VHTepdercoB, YTO IT03BOJIAET OOOWTM OrpaHUYEHMs] OLVIHOYHOTO
HacJIemoBaHM B Java.



JIexnms Nel. O630p ntaTdpopMbl 1 si3bIKa IIPOrpaMMMPOBaHIAS
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

HeKI_U/IH Nol. 0630 HHaTO PMBbI M1 A3bIKa ITPOI'PAMMUPOBAHMA ava. OcHOBHBIE

A3BIKOBbI€C KOHCTPYVKIINN jadVa. CchUI0YHBIE TUIBI JdHHDBIX — MHTE

class VUZ implements Student {

interface Student { @Override

public void eat() {
void eat(); System.out.printIn("CtyaeHT Kywaer...");

}

}
default void sleep() {

System.out.printIn("CryaeHT cnur..."); public class Main {

} public static void main(String[] args) {
VUZ student = new VUZ();
student.eat();
student.sleep();

static void breathe() { Student.breathe();

System.out.printIin("CryaeHT abiwnt...");

}
}




JIexnms: Nel. O630p nitaTdpopMBbl 1 sI3bIKa IIPOrpaMMMUPOBaH
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

Jlexkmsa Nol. O630p my1atdopMbl 1 SI3bIKA IT oBaHma Java. OcCHOBHBIE
A3BIKOBbIe KOHCTPYKIIMM Java. CcbIJTOYHBIE TUMHBI JaHHBIX — MHTE

PesybTaT pacimpeHms Kjacca 3a cyeT mHTepderica

"C:\Program Files\Java\jdk-22\bin\java.exe" --enable-preview
CTYOeHT KywaeT...

CTYOeHT CNWUT...

CTYyOeHT ObluunT. ..

Process finished with exit code 0




JIexnimsa Nol. O630p my1atdpopMbl 1 A3bIKa IIPOTPaMMMPOBaHS]
Java. OcHOBHBIe A3bIKOBbIEe KOHCTPYKIIMM Java.

JIex1imst Nol. O0630p mytatdbopMBI 1 si3bIKa IporpaMMupoBaHms Java. OcHOBHBIE
sI3bIKOBBIe KOHCTpYKIUM Java. CchIZTOYHBIE TUIIHI TaHHBIX — MAaCCUBBI

MaccuBbl B Java — 3TO CTPyKTypa HAaHHBIX, KOTOpasd IIO3BOJIAET XPaHWUTh
dprKcpoBaHHOE KOJIVMYECTBO 3JIEMEHTOB OfgHOro turia. OHM ITpe oCTaBIIsaIOT
yOOOHBIVI CIIOCOO PpabOTHI C IpyHIlaMy AaHHBIX W HOOJePXMBAIOT OBICTPBIN
JIOCTYII K JIeMeHTaM I10 MHIEKCY.

OcHOBHBIE xapaKTepVCTUMKM MacCMBOB B Java:

1.0pHOpOAHOCTH AaHHBIX: Bce 3jieMeHThI MacCcrBa JO/DKHBI ObITh O[THOTO TUIIa
(HampumMep, Bce 3JIeMeHTHI — IieJIble Ylcila, CTPOKM, OOBEKThI O[JHOIO Kjlacca U
T.II.).

2.PukcvpoBaHHBIN pa3Mep: PasMep MaccuBa 3ajaeTcs IIPU ero CO3TaHUM U
He MOXeT ObITb M3MeHeH. [Ipn HeoOXxommMmocTy M3MeHeHMsT pasMepa HY>KHO
CO31aBaTh HOBBIVI MAaCCVB.

3.Mugekcanms: DJieMeHTbl MaccuBa WHIOEKCUpYIoTcd, HaumHad ¢ (. D10
O3HayaeT, YTO IIePBhI 3JIeMeHT MmeeT vHekc 0, Btopont — 1, v Tak masee.
4.IIpsamon moctyn: MaccuBbl oOecriedmBarOT OBICTPBIVI JOCTYII K 3JIEMeHTaM,
TaK KaK 3JIeMeHTBI XPaHATCA B HEIIPePBhIBHBIX 00JIacTIX HaMATH.




JIexnms: Nel. O630p nitaTdpopMBbl 1 sI3bIKa IIPOrpaMMMUPOBaH
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

HQKHVIH Nol. 0630 HJIaTO PMBbI M1 A3bIKa ITPOI'PAMMUPOBAHMA ava. OcHOBHBIE
A3BIKOBbIE KOHCTPYKIINNM ava. CchbUIOYHBIE TUIBI JdHHBIX — MdCCMBbI

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

int[] numbers = {10, 20, 30, 40, 50};

System.out.println("Mepsbit anemeHT: " + numbers[0]);
System.out.printin("Pasmep maccusa: " + numbers.length);

numbers[2] = 99;
System.out.printIn("M3meHeHHbIN anemeHT: " + numbers[2]);

for (inti=0; i< numbers.length; i++) {
System.out.printin("3nement " +i+": " + numbersJi]);




JIexnms Nel. O630p ntaTdpopMbl 1 si3bIKa IIPOrpaMMMPOBaHIAS
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

JIexkrmst Nol. O630p mytardopMBI U si3bIKa IporpaMmmupoBaHmsa Java. OcHOBHBIE
sA3bIKOBBIEe KOHCTPYKIIMM Java. CcpIlIOUHBIE TUIBI HTaHHBIX — OAHOMEpPHBbIe MaCCUBBI
(BBOI ¢ KJIaBMATYPBbI)

import java.util.Scanner;

public class Main {
public static void main(String[] args) {
Scanner scanner = new Scanner(System.in);

System.out.print(
int size = scanner.nextInt();

int[] array = new int[size];

System.out.printin(



JIexnms: Nel. O630p nitaTdpopMBbl 1 sI3bIKa IIPOrpaMMMUPOBaH
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

HeKI_I,T/IH Nol. 0630 HHaTOMBI U A3bIKa ITPOIrpaMMMUPOBaHUA ava. OcHOBHBIE

A3BbIKOBbIC€C KOHCTPYKIIMNA jaVd. CchbU10UHBIE THUIBI JdHHBIX = OJHOMEPHbBbIE MdCCMUBbI

BBOH C KJIaBu1arTy Q!

for (inti=0; i< size; i++) {
System.out.print( +(i+1)+
array[i] = scanner.nextlint();

}

System.out.printin(
for (inti=0; i< size; i++) {
System.out.print(STR."\{array][i]




JIexnms: Nel. O630p nitaTdpopMBbl 1 sI3bIKa IIPOrpaMMMUPOBaH
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

HEKI_H/IH Nol. 0630 HHaTOMBI U A3bIKa ITPOIrpaMMMUPOBaHUA ava. OcHOBHBIE

A3BbIKOBbIC€C KOHCTPYKIIMNA jaVd. CchbU10UHBIE THUIBI JdHHBIX = OJHOMEPHbBbIE MdCCMUBbI

!BBOH(ZKH&BM&TYQBH.PGSYHBT&T

C:\Users\teelx\.Jjdks\openjdk-22.0.2\bin\Jjava.exe --enable-preview
BeeguTe pa3Mep MaccHBa:

EeeguTe 3neMeHTH MaccHBa:

JneMeHT
IneMeHT

L I % I = R

JneMeHT
JNEMEHT

) I =

IneMeHT
IneMeHT
IneMeHT
IneMeHT

8 03 =31 o

JneMeHT

[
=3

JneMeHT

3 &
Process finished with exit code B

Bbl BBENMW MaccuB:
26 7

493324

]




JIexnms: Nel. O630p nitaTdpopMBbl 1 sI3bIKa IIPOrpaMMMUPOBaH
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

HeKI_U/IH Nol. 0630 HHaTO PMBbI M1 A3bIKa ITPOI'PAMMUPOBAHMA ava. OcHOBHBIE

A3bIKOBbI€ KOHCTPYVKIINN jdVa. CchU10UYHBIE TUIIBI JdHHDBIX = IBYMEPHbBIE€C MdCCMNBbI

[IByMepHBINI MacCMB — 3TO MacCHB MacCHBOB, KOTOPBIVI MOXXHO ITpeACTaBUTh Kak
TaOJIMIly (MaTpUIly) C CTPOKaMu M CTOI0Onamu. [IBymMepHbIe MacCUBBI MCIIOIb3YIOTC
IUUTSL XpaHeHMs JITaHHBIX B BUjle CeTKM/ TaOJINIIBI.

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

int[][] matrix = {
{1, 2,3},
{4, 5, 6},
{7, 8,9}

System.out.printin( + matrix[2][1]);

for (inti = 0; i < matrix.length; i++) {
for (int j = 0; j < matrix[i].length; j++) {
System.out.print(matrix[i][j] + " ");
}

System.out.printin();




JIexnms: Nel. O630p nitaTdpopMBbl 1 sI3bIKa IIPOrpaMMMUPOBaH
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

JIex1imst Nol. O0630p mytatdbopMBI 1 si3bIKa IporpaMMupoBaHms Java. OcHOBHBIE
A3BIKOBBbIe KOHCTPYKIIMM Java. CcbIJTOYHBIE TUIBI JaHHBIX — IBYMEPHbIE€ MaCCUBBI

Pe3yipTaT BEIBOOA ABYMEPHOIO MacCUBa:

35 finlished with exit code B




JIexnms: Nel. O630p nitaTdpopMBbl 1 sI3bIKa IIPOrpaMMMUPOBaH
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

JIex1imst Nol. O0630p mytatdbopMBI 1 si3bIKa IporpaMMupoBaHms Java. OcHOBHBIE
A3BIKOBBbIe KOHCTPYKIIMM Java. CTpokm

Ctpoku B Java — 3T0 00BeKThI KJ1acca String, SBjIsIoNIecs: CCbUIOYHBIM TUIIOM JaHHBIX.

public class Main {
public static void main(String[] args) {
String message = ;
System.out.printin(message);
}
}

Main

openjdk-21.8.2\bin\java

255 Tinished with exit code O




JIexnms: Nel. O630p nitaTdpopMBbl 1 sI3bIKa IIPOrpaMMMUPOBaH
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

JIex1imst Nol. O0630p mytatdbopMBI 1 si3bIKa IporpaMMupoBaHms Java. OcHOBHBIE
A3BIKOBBIe KOHCTpYKIIMM Java. O0epTOoOuHBbIe Kj1acchl (00epTKM)

Java comepXuT Ki1acchl-00epTKM I BceX IIPUMUTUBHBIX TUIIOB JaHHBIX (Integer, Double, Boolean
U T.J1.), KOTOPBIE ITO3BOJILIOT paboTaTh C IPUMMUTUBAMU KaK C OObeKTaMI.

public class Main {
public static void main(String[] args) {
Integer number = 10;
System.out.printin( + number);

X\.Jdks\open]dk-22.0.2\bin\Java.exe --enable-preview

ied with exit code 0




JIexnimsa Nol. O630p my1atdpopMbl 1 A3bIKa IIPOTPaMMMPOBaHS]
Java. OcHOBHBIe A3bIKOBbIEe KOHCTPYKIIMM Java.

JIeximst Nol. O0630p ytatdbopMBbI 1 si3bIKa IporpaMmMupoBaHus Java. OcHOBHBIE
sI3bIKOBBIe KOHCTPYKIIMM Java. [lpyrie 0co0eHHOCTM CChIJIOYHBIX TUIIOB JaHHBIX

1. Null 3sBavenme. CcpUlOuHBIe TWMIIBI MOIYT MMeTb 3HaueHMe null, yTo o3Hadaer
OTCYTCTBMeE CChUIKM Ha KaKOM-JIM00 0ObeKT. I IpyMuTIBHBIE — HE MOTYT.

2. CpaBHeHme. CpaBHeHMe CCBUIOYHBIX TUIIOB 4Yepe3 oIllepaTop == TIIpoBepsieT
PaBEHCTBO CCBUIOK, a He COHAEepPXMMOro oOBeKToB. I cpaBHeHMS COHEpPKMMOTO
O0OBEKTOB MCIIOJIb3yeTcs MeToy, .equals().

3. ABToMaTM4YecKasi cOopka Mycopa. IlaMaTh, 3aHATYI0O OOBbeKTaMy, Ha KOTOPBIE
OoJibIlle HET CCBhUIOK, aBTOMaTM4ecKn OCBOOOXHaercs cOopiumkom Mycopa (Garbage
Collector).

4. ITepenaua 1o ccpiIKe. B MeTomax Java ccbyIouHbBIe TUTIBI IEPeIAIOTCH 110 CChUIKE, YTO
II03BOJISIeT M3MEHSATDh COCTOsIHME 00beKTa, Ha KOTOPBIV CChUIAaeTCs lepeMeHHasl.
CcpUlOYHBIE TUIIBI JAaHHBIX IIO3BOJIAIOT padoTaTh ¢ Oosiee CIIOXKHBIMMU CTPYKTypamu
JTAaHHBIX ¥ OOBEKTHO-OPMEHTUPOBAHHBIMIM KOHIIENIMSAMM B Java, TakKMMM Kak
HacJle[JoBaHue, IToJIMMOPdU3M U MHKAIICYJIALIVS.



JIexisa Nel. O630p 11aTdopMBI U si3bIKa IIPOTPaMMMUPOBaHMS
Java. OcHOBHBIe A3bIKOBbIEe KOHCTPYKIIMM Java.

JIexnimsa Nol. O630p m1atdopMsbl 1 A3bIKa IporpamMmMmupoBaams Java. OcHOBHBIE
sSI3bIKOBBbIe KOHCcTpYKIIMM Java. kbl

For do-while
Lmknel B java

While BroXeHHble WKk




JIexnms: Nel. O630p nitaTdpopMBbl 1 sI3bIKa IIPOrpaMMMUPOBaH
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

HEKI_U/IH Nol. 0630 HJIaTOMBI U A3bIKa ITPOIrpaMMMUPOBaHUA ava. OcHOBHBIE
A3BIKOBbIE€ KOHCTPYKIINWM ava. T/IKJI for

L[V[KH for VICIIOJIB3Y€E€TCA, KOI'Zla M3BECTHO, CKOJIBKO Ppa3 Hy’>KHO IIOBTOPVITDH OJI0K KoO/1a. JIBiIsteTcs
OIHVIM M3 CaMBbIX YZLO6HBIX M 9acCTO VICIIOJIb3YEMBIX IVIKJIOB B ]ava.

public class Main {
public static void main(String[] args) {
for (nHMumnanusauuna; ychosme; obHosneHue) {

L)

C:\Users\teelx\.jdks\openjdk-22.0.2\b
]

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

LN L LM B

for (inti=0;i<11;i++){
System.out.printin( +1i);

o T+ - TR B &

1
1
1
1
1
1
1
1
1
1
1

=
=3

Process finished with exit code 8




JIexnms: Nel. O630p nitaTdpopMBbl 1 sI3bIKa IIPOrpaMMMUPOBaH
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

Jlexnimst Nol. O630p nyiatdopMbI 1 si3bIKa IporpaMMupoBaHus Java. OcHOBHBIE
sI3bIKOBbIe KOHCTpYKIMM Java. Illnxa while

LIvixst while vicrionb3yeTcs, Korjga KoJM4ecTBO IIOBTOPEeHN 3apaHee HeM3BeCTHO, U LIMKII JOJDKeH
BBIIIOJIHATLCA 1O TeX 0P, IIOKa YCJIOBME VICTVHHO.

1. YcnoBue mposepserca Iiepen Kaxaow wmrepanmeri. Eciim OHO MCTMHHO, BBIIIOJIHSAETCS TeJIo
uKkiia. Ecim s1oXHOe, IKII 3aBeplaeTcs.

2. Tes10 IMKJIa BBIIOJIHAETCS TOJILKO €CJIV YCIIOBYE VICTMHHO.

public class Main {
public static void main(String[] args) {
while (ychosue) {
\Users\teelx\.jdks\open]jdk-22.08.2\bin\]
;]

[+

[ T S TY I R

public class Main {
public static void main(String[] args) {
inti=0;

while (i < 10) {
System.out.printin( +i);
i++;

L B A N =T

O 00 =] o=

Process finished with exit code 8




JIexnms: Nel. O630p nitaTdpopMBbl 1 sI3bIKa IIPOrpaMMMUPOBaH
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

JTextimsz Nol. 0630 HJIaTOMI)I U sA3bIKa IporpaMMupoBaHmus Java. OcHOBHBIE
sI3bIKOBbIe KOHCTpYKIIMM Java. [Inka while

IIpumep co cTpoKOM

public class Main {
public static void main(String[] args) {
String test = ;
inti=0;

while (i < test.length()) {
System.out.printin(test.charAt(i));
i++;

C:\Users\teelx\.jdks\openjdk-22.0.2\bin\java.exe --enable-preview "-javaagent:C:\Program Files\JetBrains\IntelliJIdea2024.1.4\1lib\idea_rt|

&

Process finished with exit code 0O




JIexnms: Nel. O630p nitaTdpopMBbl 1 sI3bIKa IIPOrpaMMMUPOBaH
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

JTextimsz Nol. 0630 HJIaTOMbI U sA3bIKa IporpaMMupoBaHmus Java. OcHOBHBIE
s1I3bIKOBbIe KOHCTpYKIIMM Java. Iluka do-while

Inxi do-while rapanTupyer BbIIIO/IHEHMe Tejla IIMKJIa XOTA Obl OOVH pas, Aake eCcIy YyCIIOBUe
M3HAYaJIbHO JIOXKHO.

& CJ1I0BUE MMCTMHHO. & CJ1I0BUE JIO2KHO:.

public class Main { public class Main {
public static void main(String[] args) { public static void main(String[] args) {
String test = ; String test = ;
inti=0; inti=0;
do{ do {
System.out.printin(test); System.out.println(test);
i++; i++;

} while (i < 5); } while (i > 5);

\Users\teelxk.jdks\openjdk-22._08.2\bi
love you

:\Users\teelx\.jdks\openjdk-22.08.2\bin\java.exe --enable-pre\

love you
love you

love you
love you
love youl

rocess finished with exit code 0

[ T e O e T e O o R

T

rocess ftinlished with exit code

G i l& 4




JIexnms: Nel. O630p nitaTdpopMBbl 1 sI3bIKa IIPOrpaMMMUPOBaH
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

Jleximsa Nol. O630p my1atdopMbl 1 sI3bIKa DIporpaMMmupoBaHus Java. OcHOBHBIE
sSI3bIKOBBIEe KOHCTPYKIIMM Java. Biio)keHHBbIe IIMKJIbI

Biio)xkeHHbIe IMK/IBI B Java — 3TO LMKIIBI, KOTOPBbIe HAXOLATCA BHYTPU IOPYIUX
KI0B. OHM HO3BOJIAIOT BBIIOJIHATE MHOTOKpaTHBIE UTepalny, OCOOeHHO IIOJIe3HBI
IIpu paboTe ¢ MHOTOMEPHBIMM CTPYKTypamy AaHHBIX, Halpumep, IIpu obOpaboTke
JIBYMEPHBIX MaCCUBOB VIV CO3JaHMM CIIOXKHBIX TaOJIVILL.

OcHOBHas MOed BJIOKEHHBIX LMKIOB 3aK/IIOYaeTcsl B TOM, YTO BHYTPEHHWUI LMK
3aBeplllaeT BCe CBOM UTepaluy I KaXI0V UTepalyy BHEIIHero yKiia. JTO O3Havaer,
YTO BHEIIHWI HVIKII YIIPaB/IgeT KOJIMYeCTBOM IIOBTOPEeHMVI BHY TPeHHero HyKiIa.

public class Main {
public static void main(String[] args) {
for (MHMUMaNU3auMA_BHELIHEro UMKANA; YCIOBUE BHELIHETO LMK/A; 0OHOBNEHME BHELWHEero umkna) {
for (MHMUMaNU3auMa_BHYTPEHHETO LUUKNA; YC/IOBUE BHYTPEHHEro LUMKNa; 0OHOBNEHWE BHYTPEHHEro umkna) {




JIexnms: Nel. O630p nitaTdpopMBbl 1 sI3bIKa IIPOrpaMMMUPOBaH
Java. OcHOBHBIE SA3BIKOBBbIE KOHCTPYKIIMM Java.

JTextimsz Nol. 0630 HJIaTOMI)I U sA3bIKa IporpaMMupoBaHmus Java. OcHOBHBIE
s3bIKOBbIe KOHCTPYKIINM Java. Biio>keHHBIe IIMKIIBI
public class Main {

public static void main(String[] args) {
for (inti=1;i<=15; i++) {
for (intj=1;j<=15; j++) {

System.out.print(i * j + "\t");
}

System.out.printIn();

C:\Users\teelx\.jdks\openjdk-22.08.2\bin\java.exe --enable-preview "-javaagent:C:\Program Files\JetBrains\IntelliJIdea2824.1.4\1ib\idea_rt.jar=51614:C:\Progr

]

p.

4 10
b 15
8

E @ & 4

Process finished with exit code 0




Jlexmsa No2. bazosbie nmpuHInibl OOII i pabora ¢ 6azamn
OaHHBIX

Jlexnimsa No2. basosbie npumHIIMIBI OOII 1 pabora ¢ 0asaMyu DaHHBIX

OO0beKkTHO-OpUeHTHpOBaHHOe nporpammupoBanme (OOII) — 5310 mnapagurma
IIpOrpaMMMPOBaHMs, WCIIOJIb3yeMasl YIS CO3[aHus IIPOrpaMMHOIO olecriedeHus,
IIOCTPOEHHOTO Ha KoHIUemmy o0bekToB. B Java OOII sBisercs OCHOBOW $3bIKa,
KOTOpasl HO03BOJIsIeT pa3pabareiBaTh OoJiee CTPYKTYpPUpPOBaHHBIE, ITOHATHBIE U JIETKO
nojiepxBaeMble npriokeHns. OcHoBHbIe 351eMeHThl OOIT — 3T0 KI1acchl 1 OOBEKTHI,
KOTOPBIE II03BOJISIIOT MOE/INPOBaTh peaIbHble CYIIIHOCTV B KOZIe.

B pamkax OOII:

1. Kmacc — 3T10 mabsioH wim "deprex" g co3maHusa o0bekToB. Kitacc ommceiBaer,
KaKye CBOVICTBa (II0JIsA) M MeTOHdbI (IIoBefeHVe) OyayT y OOBeKTOB, CO3JaHHBIX Ha €ero
OCHOBe.

2. O0BeKT — 3TO 3K3eMIUILp KJlacca, COmep kallluyi peasibHble JaHHBIE U IIOBeeHVIE,
OITVICAaHHBIE B KyIacce.



JIexnims No2. ba3zosblie npuHIMnel OOII 1 pabota ¢ 6azamm
OaHHBIX

Jlexiist No2. bazoBbeie npuHIIMnobl OOII 1 pabora ¢ 0a3aM1 DTaHHBIX

OcHoBHble KoHUuernuni OO0l

AbCTpakums HacnhepgoBaHue WMHkancynaumsa [Tonnmoppnim



Jlexmsa No2. bazosbie nmpuHInibl OOII i pabora ¢ 6azamn
OaHHBIX

Jlexiimsa No2. ba3zosbie npuHIIMIBLI OOII 1 padbora ¢ 0asaMyu DaHHBIX.
AOcTpaKTHBIE KJIaCChI

AOcTpakimsa 3aKIro4yaeTcsd B TOM, YTOOBI CKpbIBaTh CJIOXKHBIE [IeTaln
peayM3aliivi M IIPeOCTaBIIsATh I10JIb30BATEI0 TOJIBKO HEOOXOVIMBble acleKThl
OoOBeKTa. DTO IIOMOraeT COCPeJOTOUUTBECA Ha PelleHn KOHKPeTHBIX 3a71a4, He
BHVIKAasL B [IeTaJIV peasIvi3aliii.

Hammpuimep, MBI MOXeM peajn3oBaTb MeTOH, HNOAKIOUeHMs K bl wm
VICIIOJIb30BaTh €r0 Jjajiee IyTeM BbI30Ba M3 Kjlacca.

AOcTpaknysa JocTUraeTcs ¢ IIOMOIIBI0 a0CTPpaKTHBIX KJIIACCOB 1 MHTEPeVicoB,
KOTOpPBIe OIVCBHIBAIOT, KaKye JeVICTBYSI MOXKHO COBepIIaTh C OObeKTOM, HO He
KaK OHV peair30BaHbI.




JIexumsa No2. bazosbsre npuHIyne: OOII 1 pabora ¢ 6asammn
JaHHBIX

JIex1ims No2. ba3ossle npuHIIMnel OOII u pabora ¢ 6a3amMu JaHHBIX.
AOcTpakTHBIE KJIaCChI

] untitled1.iml

abstract class Test { h External Libraries
abstract void draw();

}

= Scratches and Consoles

class Test1 extends Test {
@Override
void draw() {
System.out.printin(
}
}

class Test2 extends Test {
@Override
void draw() {
System.out.printin( ; N B e N and . . Al L
) C:\Usersiteelx\.jdks\openjdk-22.8.2\bin\ja
} BcemM FpUEE_l
Ewe pa3 BCeM NMpWBeT!
public class Main {
public static void main(String[] args) {
Test one = new Test1();
one.draw();
Test onel = new Test2();
onel.draw();

Process finished with exit code O




Jlexmsa No2. bazosbie nmpuHInibl OOII i pabora ¢ 6azamn
OaHHBIX

Jlexkiimsa No2. ba3zosbie npuHIIMObsI OOII 1 padbora ¢ 0asaMyu DaHHBIX.
HaciiemoBanme

HaciepoBaHme — OOMH U3 KIIIOYEBBIX IIPUHIIMIIOB OOBEKTHO-OPMEHTUPOBAHHOIO
nporpammuposanust  (OOII), nossossfrommyt  co3gaTh HOBBIVMI KJIacC Ha OCHOBE
(pYHKIIMOHAJIBHOCTM CYIIEeCTBYIOLIero. JTO IoMoraeT m30erarb ayOsmpoBaHMS KOAA,
oOecrieumBasi IIOBTOPHOE MWCIIOJIb30BaHVe, VIIPOIlaeT pa3pabOTKy W  yiIydllaeT
CTPYKTYPY IIPOIPaMMBI.

OcHOBHBIE MOMEHTHI HacJieZoBaHusA B Java:

1. basoBpl1 KJjlacc (cymepkiiacc, PpOAMTESIbCKMI KJlacc) — 3TO KIacC, KOTOPBIN
IlepefiaeT CBOV CBOVICTBA M METO/BI IPYyroMy KJlaccy.

2. ITogxmnacc (cabksIacc) — 3TO KJIacC, KOTOPBIV HacJIeyeT CBOVICTBA M MeTO/IbI 0a30BOI0O
KJIacca " MOXeT 100aBIsITh CBOM COOCTBEHHEBIE.

3. KimroueBoe cy10Bo extends wcriosip3yercs Il paclIvpeHMs I[OOK/Iacca, T.e. I
co3IaHMs HacJIemoBaHM B Java.

4. TocTynn K yHacJleqOBaHHBIM 4YjIeHaM MOXXHO IIOJIyYMUTb HAIPSIMYIO, eCJIM OHM He
MMeIoT MoaudMKaTopa A0CTyIIa private.

5. Ki1roueBoe cj10BO super WCIHOJIb3yeTCs [JIs BbI30Ba METOHOB M KOHCTPYKTOPOB

cyIrepKJacca.
6. HaciienmoBanme ot final xiacca. HeBo3MOXHO Hac/iegoBaTh KiIacC, ITOMEUEHHBIN

MozamndmrKaTopoM Kiiacca final.




JIexumsa No2. bazosbsre npuHIyne: OOII 1 pabora ¢ 6asammn
JaHHBIX

JIex1ims No2. ba3ossle npuHIIMnel OOII u pabora ¢ 6a3amMu JaHHBIX.
HacnemoBanmue

class Student {

String name;
int age;

Student(String name, int age) {
this.name = name;
this.age = age;

}

void displaylnfo() {
System.out.printIn(
System.out.printin(

}
}




JIexumsa No2. bazosbsre npuHIyne: OOII 1 pabora ¢ 6asammn
JaHHBIX

JIex1ims No2. ba3ossle npuHIIMnel OOII u pabora ¢ 6a3amMu JaHHBIX.
HacnemoBanmue

class Prepod extends Student {

String city;

Prepod(String name, int age, String city) {
super(name, age);
this.city = city;

}

@Override

void displaylnfo() {
super.displaylnfo();
System.out.printin("Fopoa " + city);

}
}

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

Prepod student = new Prepod("Erop", 19, "Mocksa");

student.displaylnfo();
}
}




JIexnims No2. ba3zosblie npuHIMnel OOII 1 pabota ¢ 6azamm
OaHHBIX

JIex1ims No2. ba3ossle npuHIIMnel OOII u pabora ¢ 6a3amMu JaHHBIX.
PesynbTaT

C:\Users\teelx\.jdks\openjdk-22.0.2\bin\java.exe --enable-preview "-javaagent:C:\Program Files\JetBrains
WMa: Erop

BospacT: 19

Ffopof MocKea

Process finished with exit code O




JIexnims No2. ba3zosblie npuHIMnel OOII 1 pabota ¢ 6azamm
OaHHBIX

JIexnysa No2. basossie npunuyner OOII u pabora ¢ 6azaMy JaHHBIX.
MHo>XKecTBEeHHOe Hac/JIeJIOBaHVe

B Java MHO>XecTBeHHOe HacjieJOBaHMe KJIacCOB He NOJJep KMBaeTcss. JTO O3HavaeT, 4TO ITOKIIacC He
MOXeT HadJie10BaTb 60Hee OIHOI' O KJ1acCcCa. BTO OFpaHV[quI/Ie BBeJ1€eHO JUTA I/I36eFaHVI$I
H€OHHO3HaHHOCTeI7[, KOTOpble MOFYT BO3HVIKHYTB HpV[ HadJleIOBaHMV OJANMHAKOBBIX METOJI0B MJIN IoJyiem
OT HeCKOJIBKMX pOZH/[TeJIBCKV[X KJIaCCOB. HaHleMep, eCJIn 6131 KJIaCC MOTI' HadJiIea0oBaTh JIBa pOHVITeHbCKV[X
KJj1acca, M o0a POOUTENIBCKMX KiIacCa VIMEJIN ObI MeTOJI C OJMHAKOBBLIM Ha3BaHMeEM, Java He cMoIjia Obl
OITHO3HAYHO onpenem/rrb, KaKoM WMEHHO METO/], HY)KHO MCITIOJIB30BaATh. MO)KHO OLLHOBpeMeHHO
HadCJIeJ10BaTb HKIIVMOHAJIBHOCTH OT MHTE eViCOB M KJIaCCOB.

class A { Y ETNEVE]
void print() {
System.out.printin(
1
}

d

class B {
void print() {
System.out.printin(
}
}

class C extends A, B {

} Class cannot extend multiple classes

public class Main {
public static void main(String[] args) { :
C obj = new C(); > 2 untitled?
obj.print(); ALLS

A B




Jlexmsa No2. bazosbie nmpuHInibl OOII i pabora ¢ 6azamn
OaHHBIX

Jlexiimsa No2. bazoBbwie npuaIIMobl OOII v pabora ¢ 0a3aMm DaHHBIX.
Nuaxkancyiasaims

VBKancyaanmss — OOMH W3 KIIOYEeBbIX IIPUHIIMIIOB OOBEKTHO-OPMEHTUPOBAHHOIO
nporpammuposanus  (OOII), Hapsagy ¢ HaciemoBaHmeM, HOIMMOPAUM3MOM U
aOcTpakmyen. VIHKaNCy s 3aK/Io4aeTcss B OObeqVIHeHNY JaHHBIX (IlepeMeHHBIX) U
MEeTO/I0B, pabOoTalomMX C 3TUMM JaHHBIMM, B OJHOM KJlacce, a Takke B OrpaHUYeHUN
JOCTyIIa K 3TUM JaHHBIM VM3BHe, YTOOBI 3aIUTUTh VX OT HeXXeJlaTeJIbHbIX MI3MeHEeHWI.

OcHOBHBIE aceKTbI MHKAIICYJISIINIA:

1. CokpeITie paHHBIX. OCHOBHag LeJjlb WMHKAICYJLIUM — CKPBITb BHYTpPeHHee
COCTOsIHMEe OOBeKTa M HPeoCTaBUTh JOCTYII K JaHHBIM TOJIBKO 4Yepe3 MeTO[bl Kjlacca
(reTTepsl 1 CETTEPHI).

2. KonTponps Hag pocrynmoM. Vicriosib3oBaHMe MoaMdUKaTOpOB AocTyna (private,
protected, public) 1 KOHTPOJISE BUAMMOCTY HOJIEN Y MEeTOIOB KJIacca.

3. IloBbilIeHMe O0e30macHOCTH. 3alniaeT JaHHbIe OT HEKOPPEKTHBIX WIM CJIyYarHbIX
M3MeHeHM, o0ecrieumBas 11€JIOCTHOCTDb TaHHBIX.

4. VupomieHue wm3MeHeHM. [lo3BosisieT WM3MeHATh peajM3alMio Kilacca 0Oe3
HeoOXOAVMMOCTY MeHSITh KO/, KOTOPBIV MCIIOJIb3yeT 3TOT KylaccC.

Peanusanmsa MHKancyaAnmum B Java.
1 peasm3any MHKAIICYJIALIMM B Java HOJIS Kjlacca OOBIYHO OOBSBIILIOTCS Kak private,
a IOCTYII K HM oDecIteunBaeTcs uyepes Iy OiIMuHble MeTO/IbI get 1 set.




JTexuwmst No2. bazossie npuHIMIel OOII i paboTa ¢ 6azamu
OaHHBIX

JIexiins No2. ba3zoBsie npuHinne: OOII u paborta ¢ 0a3amMu JaHHBIX.
Viakancyisanms

import lombok.Getter;

@Getter
class Account {

private double balance;

public Account(double initialBalance) {
setBalance(initialBalance);

}

public void setBalance(double balance) {
if (balance >=0) {
this.balance = balance;
} else {
System.out.printIn("BbanaHc He MOXKeT bbITb OTPULATENBbHBIM. YCTAHOBKA 3HAYEHUA MO ymon4yaHuto: 0");
this.balance = 0;




JTexuwmst No2. bazossie npuHIMIel OOII i paboTa ¢ 6azamu
OaHHBIX

JIexiins No2. ba3zoBsie npuHinne: OOII u paborta ¢ 0a3amMu JaHHBIX.
Viakancyisanms

public void deposit(double amount) {
if (@amount > 0) {
balance += amount;
System.out.printIn("Cuet nononHeH Ha: " + amount);
} else {
System.out.printIn("Cymma nononHeHua aonxHa 6bITb NONOKUTENBHON");

}
}

public void withdraw(double amount) {
if (amount > 0 && amount <= balance) {
balance -= amount;
System.out.printIn("CHsaTo co cueTa: " + amount);
} else {
System.out.printIin("HepoctaToyHO cpeacTB UAM HEKOPPEKTHaAA cymma");




JIexumsa No2. bazosbsre npuHIyne: OOII 1 pabora ¢ 6asammn
JaHHBIX

JIexiins No2. ba3zoBsie npuHinne: OOII u paborta ¢ 0a3amMu JaHHBIX.
Viakancyisanms

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

Account myAccount = new Account( );

System.out.printin("Tekywuin 6ananc: " + myAccount.getBalance());

myAccount.deposit( );
System.out.printin("Tekywuin 6ananc: " + myAccount.getBalance());

myAccount.withdraw( );
System.out.printin("Tekywuin 6ananc: " + myAccount.getBalance());

myAccount.setBalance(- );
System.out.printIn("Tekywmnii 6ananc: " + myAccount.getBalance());




JIexnims No2. ba3zosblie npuHIMnel OOII 1 pabota ¢ 6azamm
OaHHBIX

JIexinsa No2. bazoBsie npuHIMnel OOII u pabora ¢ Da3amMu JaHHBIX.
VNBKancyaanms - MoaudmnKaTop mocryna private B codeTaHUM ¢ KJIacCOM

B Java wmcnionp3oBaHue MoaudukaTopa AocTyHa private ¢ KjIaccoM BO3MOXXHO, HO TOJIBKO IS
BJIOJKEeHHBIX KiaccoB (inner classes). Kitacc, oObsiBiieHHBIT ¢ MoamdMKaTOpoM private, MoxeT

OBITH JOCTYIIEH TOJIBKO BHYTPU APYroro Kjaacca, B KOTOpOM OH 0OBsBJIeH. Takom Kjlacc He MOXXeT
OBITB 1CIIOJIb30BaH BHE ero BHeIIHero kjiacca. T.e. BJIOJKeHHBIV KJIacc.

class QuterClass {

private class InnerClass {
void display() {
System.out.printin(
}
}

"C:\Program Files\Java\jdk-22\bin\java.exe" "-j

voidishowlnner() { 3TO MeTOf BHYTPW NPUBATHOro BJIOKEHHOro Knacca.
InnerClass inner = new InnerClass();
inner.display(); = L . .

} Process finished with exit code O

} _

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

OuterClass outer = new OuterClass();

outer.showlnner();

}
}




Jlexmsa No2. bazosbie nmpuHInibl OOII i pabora ¢ 6azamn
OaHHBIX

Jlexiimsa No2. bazoBbwie npuaIIMobl OOII v pabora ¢ 0a3aMm DaHHBIX.
IHonumopdnm

ITonuMopdpusM — OOMH M3 KIIOYEBBIX IIPUHIMIIOB OOBEKTHO-OPMEHTUPOBAHHOIO
nporpammuposanms  (OOII), Hapsay ¢ MHKaICyssLuer, HacledoBaHMEM U
aOcTtpaknuert. B Java nommmopdnsmM 1103BoJIseT MCII0/Ib30BaTh eVHBIV MHTepdeViC 11
OOBEKTOB pa3HbIX TUIIOB, YTO JiejIaeT Kof, 0ojlee I'MOKMM U pacIIpseMbIM.

OcHoOBHBIe BUIBI HOJAUMOpdm3Ma:
1. KomnmnsinmmorHBIN osmmMopdnsm (Ad-hoc monumopdpnusm):

1. ITeperpyska metomos (Method Overloading): mo3BosisieT MMeTh HECKOJIBKO
METO/I0B C OJIMHAKOBBIM MMEHEM, HO Pa3HBbIMI ITapaMeTpaMMI.

2. Ileperpy3ka omepaTopoB: B Java He O[JJepXMBaeTCs HAIIPsIMYIO, HO JOCTYIIHa
yepes IeperpysKy MeTOIOB.

2.ITommmopdn3m Bo Bpems BeinnostHeHMsI (Runtime nonmmopdnsm):

1. ITepeonpenenenne meronos (Method Overriding): mouepHmi1 Ki1acc
riepeornperesisieT MeTO/, POAUTEIIBCKOIO KTacca, IIPeJOCTaBIIssl CBOIO
peay3aLuio.

2. Victiosip30BaHMe MHTepdericoB M aOCTpaKTHBIX KJIaCCOB: I103BOJIsIeT OObeKTaM
pa3HBIX KJIaccoB 0O0pabaThiBaTh 3alIPOCHI OIMHAKOBO.




JIexumsa No2. bazosbsre npuHIyne: OOII 1 pabora ¢ 6asammn
JaHHBIX

JIexiins No2. ba3zoBsie npuHinne: OOII u paborta ¢ 0a3amMu JaHHBIX.
IHomumopdnsm - Ileperpyska MeTonoB

class Calculator {

public int add(int a, int b) {
return a + b;

}

public int add(int a, int b, int c) {
returna+b +c;

}

public double add(double a, double b) {
return a + b;
}
}

public class Main {
public static void main(String[] args) {
Calculator calc = new Calculator();
System.out.printIn("Cymma asyx umcen: " + calc.add(5, 10));
System.out.printIn("Cymma Tpex umcen: " + calc.add(5, 10, 15));
System.out.printIn("Cymma apo6Hbix uncen: " + calc.add(5.5, ));




JIexnims No2. ba3zosblie npuHIMnel OOII 1 pabota ¢ 6azamm
OaHHBIX

JIexiins No2. ba3zoBsie npuHinne: OOII u paborta ¢ 0a3amMu JaHHBIX.
IHomumopdnsm - Ileperpyska MeTonoB

"C:\Program Files\Java\jdk-22\bin\java.exe" "-javaagent:C:\Program Files\JetBraing
CyMma gBYX 4ucen: 15

Cymma Tpex 4yucen: 30

CyMMma gpobHeIX ducen: 16.0

Process finished with exit code 0O




JIexumsa No2. bazosbsre npuHIyne: OOII 1 pabora ¢ 6asammn
JaHHBIX

JIextiisa No2. bazossle npuHiIMnel OOII u pabGora ¢ 6a3amMu JaHHBIX.

IHommmopdnsm - IlepeonnpenesreHmme MeToI0B

class Animal {

public void makeSound() {
System.out.printIn("*nsoTHoe nsnaet 3syk");
1
}

Run Main

class Dog extends Animal {
@Override (_"'
public void makeSound() {
System.out.printIn("Cob6aka naet");

) "C:\Program Files\Java\jdk-22\bin\java.exe" "-javaagen
} Co6aka naet
Kowka MAyKaeT

class Cat extends Animal {
@Override
public void makeSound() {
System.out.printin("Kowka maykaet");
}
}

|l

Process finished with exit code O

ch @p

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

Animal myDog = new Dog();
Animal myCat = new Cat();

myDog.makeSound();
myCat.makeSound();

L"u'll|-'.:l 1 J dvd ?



JIexumsa No2. baszoBrie npuaIMe OOIL.

Jlexkiims No2. ba3zosbie npuHIIMnsl OOII 1 padbora ¢ 0aszaMy DaHHBIX.

1. VIHKancyasums 3aksrroueHve

CyTb: OoObenuHseT JaHHBle M MeTOAbl, padoTarolire C 3TUMMM JIaHHBIMY, B €IVHBI KacC U
CKpBIBaeT JleTajiv peasin3aliy OT BHEIIIHero Mypa.

BeI1BOA: MHKAIICYJIALNS II03BOJISAET 3alUTUTh BHYTPEeHHee COCTOAHNEe 00BeKTOB OT HEKOPPEKTHOIO
VICIIOJIb30BaHVIs, UTO JejlaeT IporpaMMBbl 0oJiee Oe30I1acHBIMIL U YIIPaBIIIeMbIMIAL.

2. HacnemoBaHme

CyTb: 1103BOJISIeT CO3/1aBaTh HOBBIE KJIACChl Ha OCHOBE CYIIeCTBYIOIINX, YHACIeI0BaB VX CBOVICTBA U
METOJIbI.

BeiBon: HaclemoBaHMe CIIOCOOCTBYeT IIOBTOPHOMY —VCIIOJIB30BaHMIO KOAA W yIpoOLIaer
pacimpene PyHKIMOHAIBHOCTY IPOrpaMMBbl, UTO CHIVDKAaeT KOJIMYeCTBO AyOIMpyrolierocs: Koga
Y yIpoOllaeT COIPOBOXIeHe.

3. INoamMmopdpnsm

CyTb: 1103BOJISI€T MCIIOJIb30BaTh OOBEKTHI Pa3HBIX TUIIOB Uepe3 eAVHBIN MHTepderic, UTO yIpollaeT
B3aIMOJeVICTBIe MeXy OObeKTaMI.

BeiBoa: mosmmMopdmsM fertaeT cucteMbl Oosiee TMOKMMM M paclIMpsieMbIMM, IT03BOJISET JIerKO
100aBIIsiTh HOBble (PYHKUMM Oe3 M3MeHeHMs CYIeCTBYIOIIero Kopja, IIOAfep>XmBas IPVHIINII
orkprITocTIL/ 3aKpbITOCcTU (Open/ Closed Principle).

4. AOcTpakImsa

CyThb: CKpblBaeT CJIOKHOCTb peayln3aliviy, IIpeCTaBiisAs TOJIBKO 3HauyMMBble JUIS I10JIb30BaTesIs
TeTaIn.

BeiBoa: alOcTpakiysi IOMOraeT COCpPeIOTOUMTbCS Ha KIIOUeBBIX acIleKTax 3ajady,, yIIpollaer
VICII0JIb30BaHVie 00OBEKTOB, CKpbIBasl HEHY KHBIE JIeTalyl peaIn3aliyii.




JIexums No3. bazosseie npuHaIMe OOIL.

Jlexnimsaa No3. ba3zosbie npuHnnbel OOII. Pabota ¢ 6a3amm gagHbIX B Java. OCHOBBI

OcobeHHOCTBL
(cBoiicTBa,
PYHKLUMOHANBHOCTE)

00BbeKTHO-peIAIMOHHOro oroopakenmsi. Pasamiia SQOL 1 NoSQL?

PensuymoHHele 6asbl gaHHbix (SQL)

HepenauywnonHeie 6a3kl gaHHbix (NoSQL)

Moaxopawme paboune | MpegHasHadeHsl gnsa OLTP v OLAP. Takue 6a3bl gaHHbIx paboTaloT no
Harpyskm co3fjaBaembiM WwWabnoHam. Moxem co3gaBaTe
coBcTBEHHbIE CTPYKTYPbI AaHHbIX.

Mogenk AaHHBIX TabawuHasa Kntoy-3HaueHWe, JOKYMEHTBI 1 rpadbl.

Ceoiictea ACID SQL CYB[ obecneuneatoT NonHbIA Bazbl gaHHbix NoSQL sauactyro npegnaratoT
Habop TpeboBaHWiA K KOMMPOMWCE, CMAryas xecTkne TpebosaHma
TPaH3aKUMOHHOA CUCTEME, csoiicte ACID pagu 6onee rubkoit Mogenu
obecneuuBaromii Hanbonee [AaHHbIX, KOTOPas JoMNycKaeT ropM3oHTanbHoe
HaAEXHY 1 Npejckasyemyto eé macwTabuposaHue.
paboTy, uHaye rosopa ACID.

MponseoagnTensHOCTL 338BMCWT OT AUCKOBOA NOACHUCTEMBI. 3aBnUCUT OT:
MakcumansHas 1. AnnapaTHoro obecneveHua 1
npousscauTENbHOCTE TpebyeT npenyckHoi cnocobHocTk ceTn cepeepa/
onpegeneHHoR oNTUMU3aumMn Knacrepa.
CTRYKTYpbl Tabnvuel, 3anpocos n 2. 3aepXKN CETV NPUICXKEHWS, C KOTOPbIM
MH/EKCOB. paboTaeT NoSQL 6a3a AaHHbIX.

MacwrabupoBaHue MacwTabupyroTea nytem Basbl gaHHbIx NoSQL 06blvHo NoggepxuBanT
YEENNYEHWA BbIYNMCANTENbHBIX BLICOKYH pasgennemocTs bnarogaps
BO3MOKHOCTEA annapaTtHoro wabnoHam AOCTyNa C BO3MOXHOCTEH
obecneveHuna unu fobaeneHun MacwTabupoBaHWs Ha ocHoBe
OTAeNbHbIX KONKWA 4na paboumnx pacnpefeneHHOR apXMTeKTypbl.
HarpysoK 4TeHus.

API 3anpockl Ha 38Ntk U U3BNEYeHWE

ABHHbIX COCTEBNANITCA Ha A3bIKe
SQL. 371 3anpockl aHanusnpyeTt 1
BbINONHAET pensyroHHan 6asa
AAHHbIX.

ObbekTHo-opyeHTHMpoBaHHble APl nossonsoT
paspaboTumkam NpunoxeHnii 6es Tpyaa
OCYLeCTBATE 3aMUch U U3BNeveHne
CTPYKTYP A3HHBIX.

Obecneunsaet
MoNHbIA gocTyn
TPaH3aKLWAM K
6a3e gaHHbIX C
SELECT
3anpocamm

Serializable

Jonyckaer

HeCTpyKTyprpoBa
HHOE 1

HecornacosaHHoe
yTeHue U3 basbl
JAaHHBIX

—
Read uncommited

— ypOBHI/I n3ondaunn

Repeatable read

Mpo4YATaHbl.

Read Committed

Zanpoc SELECT (6e=
rpeanoxerma FOR
UPDATE/SHARE) sngat
ToneKo TE ABHHBIE,
KaTopHIE Bsinn
samKkcHposarsl 40
Hasana sanpeca



JIexums No3. bazosseie npuHaIMe OOIL.

OcnoBHbIe oTiamumsi B mOHATHsAX SOQL m NoSQL?

HepeaayuorHere b
Ha ocHOge nap
"KaY-3Ha4eHue"

Takwme Basbl AaHHbIX NOAAEPXUBAIOT BbICOKYHD
pasgenseMocTs u obecneunsaroT
orpoMHenwee
ropM30HTaNbHOE MacwTabuposaHe,
HEAOCTMXMMO. Npu
vcnonb3oBaHuK gpyrux tunos BJ.

Aokymenmusie
HepeaayUuoHHbIE
Gasel daHHbBIX

B MCXOAHOM KOAE NpUAOXKeHWA
334aCTyt0 4aHHbIe NpeacTasneHs!
Kak 06 bexT unu goxkymeHT B dopmarte,
nogobxom |[SON, nockonsky ans paspaboTy4ukos
370 30 ¢eKTUBHAA U UHTYUTUBHAR
MOHATHAA MOAENb AAHHbIX.

Mpadoesie
HepeAAYUOHHbIE
6a3el QaHHIX

Tpadosble Gasbl JaHHbix yripowaoT
pa3zpaboTky 1 3anyck NPUNOXKEH N,
paboTarowmx c Habopamu
CNOXHOCBA3@HHbBIX AaHHbBIX

PesuderHmrere
HepenayuoHHbIE
6036l OOHHbIX

3710 6a3bl AaHHbIX, KOTOPbLIE XPaHAT
vHdopmaynto Hanpsamyto 8 O3Y.

Mouckogsie
HEPENAYUOHHbIE
6asel daHHLIX

370 Ga3skl, OPUEHTUPOBAHHbBIE HA
BesonacHeIi MOWCK, MOHWTOPWHI

W aHanns 6MEHE‘('A6HHRJIX W onepaynoHHbIX AaHHbIX
B peXuMe peanbHoro spemMeHun.

SQL

NoSQL

ba3a gaHHbIX ba3za gaHHbIX

Tabnuua Konnekuusa

Paa JoKymeHT

CTtonbel, Mone

[MepBUYHbBINA KoY ObjectID

MHaekc MHaekc
[MpeacTaBneHne MNpeacTaBneHue
BnoxkeHHasa Tabnuva | BCTpOeHHbIA AOKYMEHT
Maccurs MaccuB




JIexumsa No3. bazoBrie npuaIMe OOIL.

Cunrakcnc SQL (moBTop). OCHOBHBIE HOHSATHSI

ba3a maHHBIX - 3TO eCTh XpaHWINIIIe XpaHNMOM HaMu MHPopmatmn. T.e. Tyaa Mbl
Oyzmem poOasiATe JaHHBIe B TaOimayHoM Buie. Co3maercs 0asa JaHHBIX KOMaH[IOM
CREATE DATABASE <ua3BanHme TaO/ImIIbr>.

Ta6aurta. Tabmiibl gBISI0TCS 00BEKTaMM, KOTOPBIe coflepkaT BCe JaHHble B Oa3ax JaHHBIX. B
TabMIlax J1aHHBIE JIOTMYECKM OpraHM30BaHBI B BUe CTPOK M CTOJIOIOB MO aHaJIOTUU C
351eKTpoHHOM Tabrmmien. Kaxxgast cTpoka mpezcTasiisieT cOOOVI YHMKaJIBHYIO 3allCh, a KaKIIbIN
CcTOJIOeIT — TIOJIEe 3aITVCIAL.

Yucrto Tabrmir B 6a3e JaHHBIX OTpaHMYEHO TOJIBKO YMCIIOM OOBEKTOB JIOCTYIIHBIX B 0Oase
naHHbIX (2 147 483 647). CranmapTHas onpefesisieMas I10JIb30BaTesleM TabJIMIja MOXeT copep KaTb
10 1 024 crosnbios. Yucsio cTpok m obmi pasmep TaOIMIIBl OTPAaHMYMBAIOTCS TOJIBKO €MKOCTBIO
SSD-nHakommTesen miv XecTKMX AVCKOB Ha cepBepe.

MoxHO TaxKe ycTaHaB/IMBaTh CBOVICTBA I TaOJIMIIBI M KaXkIOro CTOJIOIA B Talimile s
yIIpaBleHMs [IOIYCTMMBIMM [aHHBIMM W OPyrMMM cBomcTBaMm. Hampumep, MoXHO 3amaTh
orpaHnYeHMs Ha CTojI0el], 4ToObl B HeM He poIrycKanch 3HadeHnss NULL, vwin ykasaTh 3HaueHme
II0 YMOJIYaHMIO, €CJIV OHO He 3a71aHo. Taxkke MOXXHO IPUCBOUTD OrpaHMYeHMs KJIfoua Ha TaOJIniLy,
KOTOPBIV 00ecIieunBaeT YHUKaJIbHOCTD, VJIV YCTAHOBUTD CBSI3M MeXITy TaOJIMIIaMI.

[JaHHBIe B TabImIle MOI'YT OBITh CXKaThI JIMOO IO CTpOKaM, 1100 1o crpannmaM. Cxartue
JTAaHHBIX MOXKeT IT03BOJIUTE OTOOpakaTh OOJIbIIIe CTPOK Ha CTPaHUIIE.

https:/ /palchevsky.ru/materials.php - yueOGHbBIE MaTepUasIbl I PENTUHI 78
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JIeximsa No3. bazossie npuHIIMne1 OOIL. Cuarakcmuc SQL

(moBTOpP). ITpaKkTHKa

1. Co3manme 0a3bl TaHHBIX 2. Cosmaame TaOmIIbI

use GroupPI1;
CREATE TABLE Students (
StudentlD int,
LastName varchar(255),
FirstName varchar(255),
Address varchar(255),
City varchar(255)

CREATE DATABASE
GroupPI1;

PesvyiapTarT:

Database );

INSERT INTO Students (StudentID, LastName, FirstName, Address, City)
+, > B oL S 8 ¥V VALUES ( )
w @localhost PesympraT:

+ Ta:Auto ~  DDL Q)

Ga complete_no_null_water5 o Q,

g8 finuniver_zad

[O studentID = : [@ FirstName ¢ [ Address

1 Krupenin Egor Tver ver

[ LastName

: [Decity

Ga grouppi

~ [9a grouppit

3. Pam v cTonberr

[ StudentID # (0J LastName =+ ([[JFirstName : ([JAddress : ([JCity = KonoHka

palchevsky.ru/materials.php - yueGHbIe MaTepUaIIBI I PEITUHI
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JIexumsa No3. bazoBrie npuaIMe OOIL.

Cunrakcnc SQL (moBTop). OCHOBHBIE HOHSATHSI

PAn - 5TO cTpoKa, B KOTOPYIO 3aHOCMM HamIM 3HaueHns. DopMupyercsa TOJIBKO B
TOM CJly4ae, ecJi Jo0aBisieM Kakyue-inOo gaHHble. CTpoka MOXeT OBITh ITyCTOV B TOM
ciiy4dae, ecsivt TaM Oyzet 3HaueHMe «NULL».

Cros10err — 3TO KOJIOHKA, B KOTOPYIO TaKXXe 3aHOCKHM 3HadeHMsd. B Kakgom KojioHKe
eCTb PALBL.

IlepBUYHBIVI KJIOY - 3TO II0JIe, ITO3BOJIAIOINEEe WIEeHTUEUIMPOBATh KaXIyIO
3anmch. Kaxiag Tabsvita MOXeT cojiepkKaTh TOJIBKO OAVH II€PBUYHBIN K/IIOY. 3a CUeT
IIEPBUYHOIO K/II0Ya MBI MOXEM COeOVMHATH CYIIHOCTM APYyr C APYroOM, a Takxke
IIpyICBaMBaeM KaXXKIOMY POy YHUKaIBHOCTD ¥ HEJIOCTHOCTD JaHHbIX.

ALTER TABLE - 5to koMaH/a, ciIyKallias 11 M3MeHeHMsI MaKeTa TaOJInIIbl [Tociie

TOro, KaK OHa ObUIa cO37laHa C ITOMOIIBIO AMPEKTMBBI (WIV VMHCTPYKIVM, KOMaH/IbI)
CREATE TABLE.
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JIexumsa No3. bazoBrie npuaIMe OOIL.

Cunrakcnc SQL (moBTop). OCHOBHBIE HOHSATHSI

VIHnekcel B 0ase JaHHBIX WCIIOJIB3YIOTCS I YCKOPEHMs oIlepaluil IoucKa U
copTpoBKM. OHM IIPeACTaB/IAI0T COOOM CIlelaibHble CTPYKTYPBI JaHHBIX, KOTOpbIe
ITI03BOJISIIOT OBICTPO HaXOAWUTh 3aIlvICK B TaOsmiiax 0as3bl JaHHBIX.

Korpa BbI BBITTOJIHSIETE 3alIpOC K Oase JaHHBIX, KOTOPBIV BKJIIOYaeT B ceDs yciioBue
WHERE, cepsep 0a3bl JaHHBIX JOJDKEH HaWTU BCe CTPOKM, COOTBETCTBYIOIIVE 3TOMY
yonosuto. Eciim Tabimiia Oosibliasi, 3TO MOXKeT 3aHATh MHOro BpeMeHU. VIHIeKch
IIOMOTarOT COKPATUTh 3TO BpeMs, TaK KaK OHV XpPaHAT MHAPOPMALIMIO O PacIIOIOKeHN
CTPOK B TaOJImile, KOTOPasi COOTBETCTBYeT OIlpefle/IeHHBIM yCIIOBVISIM.

Kpome TOro, mMHOeKCcbl MOTYT WCIIOJIB30BAaTbCS I OIITMMM3ALIUKM  OlepaLlyn
coptpoBKM. Korzia BbI BBIIIOJIHSETE 3aIIpOC, KOTOPBIV TpeOyeT COPTMPOBKM JTaHHBIX,
cepBep 0a3bl JaHHBIX MOXXET VCIIOIb30BaTh VHIEKC JJIS OIpeesieHMs HOpsijiKa CTPOK
riepes; TeM, Kak HauaTb X (PU3MUecKoe IiepeMelrieHue.

B nejioM, WHOEKCbI ABJIAOTCA Ba’KHBIM - MTHCTPYMEHTOM  [1JIX4  IIOBBIIIIEHMA
IIPOM3BOANTEIIBHOCTN Oas3bl AAaHHBIX V1 YCKOPEHVA BbIIIOJIHEHVIA 3al1POCOB.
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Cunrakcmc SQOL
(moBTOpP). IlpakTNKa

4. llepBruHbIV KITIOY 3a cuer kxomaHabsl ADD PRIMARY KEY npucsamsaem

croiibiy StudentID yHukanbHBIM K104, T.e. 3TOT cToOsIOers
e Tereph SBIISIeTCS YHUKAJTPHBIM KITFOUOM.

PesvyiapTarT:

JIeximsa No3. bazossie npuHIIMne1 OOIL.

Tx: Auto ~

™~ < -~ Al ~ . 2%
(L) FirstName

Ennn

[lepBUYHbIN KJIHOY

5. VIHOekchbI

CREATE INDEX test2
ON grouppil.students (LastName);

B8 grouppil

oo VIHneKcel - crielyajibHble TaOJIMIibl, KOTOpble MOTYT

fifl students

s OBITH VCIIOJIb30BaHBI ITIOVICKOBBIM JIBUraTesieM 0Oa3bl

[J LastName

= aHHBIX altee - b TSI YCKOPEeHMS IIOJIyUYeHUs
PGSYHBT&TZ \;1_: .‘rfstanrm:' i ('21 H)’ M y p y

(IJ Address HaHHBIX.

D city

keys

? PRIMARY CospgaroTcsl Takue TaOaMIBI C IIOMOIIBIO KOMAaHIIbI
indexes
; PRIMARY CREATE INDEX-

test2 (LastName)
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JIexumsa No3. bazoBrie npuaIMe OOIL.

Cunrakcnc SQL (moBTop). OCHOBHBIE HOHSATHSI

Ilpencrasaenue. [Ipencrasinenus B SQL sBisgroTcs ocobpiMm TabimiiaMm, KOTOpble coflepyKat
nanHble, nosjrydeHHble 3arpocoM SELECT w3 oObraHBIX Tabimil. DTo BUpTyalbHas TaOiuila, K
KOTOPOV MOXXHO OOpaTUThCS KaK K OOBIUHBIM TaOJIMIlaM M HOJIYYUTh XpaHMMBbIe naHHble. ['py0bo
roBOpsl, MBI M3BJIeKaeM HeOOXOMIMbIe JTaHHbIe 113 HECKOJIbKMX TaOJIMI] 1 IIOMelllaeM X B OJJHY. DTO
HaMHOI'O IpOllle, YeM 3aHOBO CO3[aBaThb TaOJIMIIBI M BBIIOJIHATH Ky4dy OPYIMX 3alpocoB. bostee
TOrO, 3TO MOXHO cpaBHUTH ¢ MHKancyssiauenn B OOIl (0ObeKTHO-OpMEeHTHPOBAaHHOM  SI3BbIKe
ITpOrpaMMMPOBaHM): TaM Mbl MOXXeM CO3/laBaTh IIepeMeHHBbIe C Pa3/IMUYHbIMI MOAVdUKaTOpaMm
IOCTyIIa, a TyT cO37laeM TabyImIly ¢ TeMU JaHHBIMY, KOTOpPble XOTVM, YTOOBI ByeJI [10JIb30BaTellb B
BeO-MHTepdevice peas30BaHHON CUCTEMBI.

Bio>xeHHBIe Tabammbl. BiiokeHHyIO TabIMIly MOXHO paccMaTpuBaTh KakK OJHOMEPHBIN
MaccuB, B KOTOPOM WMHAeKcaMM CJIy’KaT 3HaueHMs LeJIounciieHHoro Tuma. I'pybo rosops,
HeOoJIbINIasl TabMMIla B BUde KOJUIEKIIMM BHYTpM TaOimmilpl. BioxeHHas Tabimila MOXeT MMeTb
ITyCTBbIE JIEMEHTbI, KOTOPBIE ITOABJISIOTCA IOCJIe X yaasleHust BecrpoeHHon npouenypovi DELETE.
KonmgecTBo 351eMeHTOB MOXeT OMHaMUYecKy yBelnmumBaTbea. MakcumanbHben pasmep - 2 I'b.
OueHb yHOOHO MCIIOJIIB30BaTh HpM padoTe ¢ OOJIBIIMMI OJHOPOIHBIMU WUIM TEMIIOPaIbHBIMM
OTHOPOAHBIMM JaHHBIMIM. OTHOPOIHBIE TaHHBIE — 3TO JaHHBIE OJHOTO THUIIA, a TEeMIIOPaJIbHBIE —
JTaHHbIe, ITPUBI3aHHbIE K [IaTe VI BpEMEeHI.
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JIeximsa No3. bazossie npuHIIMne1 OOIL.

6. IIpencrasiienue 6.4. PesysbTar:
B3 grouppi
6.1. Co3gaeMm ere ogny Tabsmty B B/I: v &8 grouppil

use GroupPI1,; w tables
CREATE TABLE Students1 (
StudentID int,
LastName varchar(255), ~ columns
FirstName varchar(255),
Address varchar(255),
City varchar(255) [] LastName

); :

INSERT INTO Students1 (StudentID, LastName, FirstName, Address, City) [ FirstName

VALUES (1, : , , ) [[J Address
[ city

6.2. IIpucBaBaeM 1epBUYHBIN KITIOY: keys

. indexes
ALTER TABLE grouppil.students
ADD PRIMARY KEY (StudentID) i studentst
views

8 new_table

~ [ students

¢ StudentlD

6.3. Co3maeM niperacraBiIeHe:

CREATE VIEW new_table

AS SELECT grouppil.students.StudentlD, grouppil.studentsl.Address,
grouppil.students.City

FROM students, studentsl B Output| il grouppilnew.tabie
WHERE students.StudentID = students1.StudentID S

1row v T (C“ Tx: Auto ~

SELECT * FROM new table 00 StudentID 3
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JIeximsa No3. bazossie npuHIIMne1 OOIL.

7. Biioxxennsie Tabmiibl (Nested Table)

BrioxeHHyI0 TalJMIly MOXHO paccMaTpuBaThb KaK OJHOMEPHBINI MacCuB, B KOTOPOM
MHEeKcaMI CJIy>KaT 3HaveHMs LIeJIOYMCIIeHHOro Tura. I'pybo rosopsi, HeOosbliad
TaO/Ma B BuUe KOJUIEKOMM BHYTpW TaOsmipl. BroxeHHas Tabmmita MOXeT VMMeTb
ITyCThIe 3JIEeMEeHTBI, KOTOPble HOSIBIISAIOTCS OCIIe VIX YIaJIeHsI BCTPOEHHOVI IIPOLIely PO
DELETE.  KosmmyecTBO  3jIeMEHTOB  MOXeT  OMHaAMMWYECKM  YBeJIMYMBATHCH.
MaxkcuMaibHBI pasmep - 2 I'b. Ouenb y100HO 1CHIOIB30BaTh IIPU padoTe ¢ OOJIBIIMU
OTHOPOIHBIMU VUIV TEMIIOPaJIBHBIMY OJHOPOAHBIMMU AaHHBIMY. OTHOPOAHBIE JaHHbIe
- 5TO JJaHHBle OJHOIO TWIIa, a TeMIIOpaJlbHble — JdaHHBble, IIPVBA3aHHbIE K JlaTe U
BpeMeHI.

8. MaccuBbI
group2 (

0
0o
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JIexums No3. bazosseie npuHaIMe OOIL.

3amaua

PaspaboTka nHpOpMatmoHHOM cucTeMbl «Kade».

InformSystem Administrator
N\~
- ———
= p \ ~
—~ s '\I ™~
4 i i
MpUBETCTBEHHOE MEHID Bbi30B 4pyrux Knaccos JloBaBuTs 611080 VaanuTs 611040 OBHOBUTE B0 BuigecTi 611043 BbIBO§ BCEM MHGOpMaLK
850 w3 BJ 564 w354 Ha TEKYWMIA MOMEHT 1 2kCnopT Bat04

Pucynok 1 - IlpuMep Om3Hec-710TVKM IIPOrpaMMBbl

Caenatk 3aKa3

Client

OnnatnTh 3akas



JIeximsa No3. bazossie npuHIIMne1 OOIL.

Pemtenne 3agaun. Kimacc InformSystem

package test;

import java.sql.*;
import java.util.Scanner;

public class InformSystem {
protected static Scanner scan = new Scanner(System.in);
protected static String tablename = scan.nextLine();
protected static String tablenamel = scan.nextLine();
protected static String mysql/Url =
"jdbc:mysql://localhost/test1000";
protected static Connection con;

static {
try {

con = DriverManager.getConnection(mysqlUrl, "root",

"root");
} catch (SQLException e) {
throw new RuntimeException(e);
}
}

OnnHa 6a3a 151 afMUHNMCTPATOPa,

BTOpasi1 — [JIA KIIMI€EHTa

public static void main(String[] args) throws SQLException {
intx=0;
Strings ="";
while (1"3".equals(s)) {
System.out.printIn("o6po norkanoBatb B Hawe Kade! Bbl -
aAMUHUCTPATOP UAN KANEHT?");
System.out.printin("1. AamuHucrtpatop.");
System.out.printin("2. Knnent.");
System.out.printin("3. Bbixoa");
s = scan.next();

try {
X = Integer.parseint(s);

} catch (NumberFormatException e) {
System.out.printin("HeBepHbin popmaTt BBOAA");
}
switch (x) {
case 1 -> Administrator.main();
case 2 -> Client.main();
}
}
System.out.printin("Moka! :)");
}
}



JIeximsa No3. bazossie npuHIIMne1 OOIL.

Permmreane 3amaun. Kitacc Administrator

Hauaso
package test;
import java.sql.*;

public class Administrator extends InformSystem {
protected static void main() throws SQLException {

int x =0;

Strings="";

String s1;

Statement stmt = con.createStatement();

String query = "CREATE TABLE IF NOT EXISTS " + tablename + " (ID int, Dish varchar(255), Tableintheres int, Quantity int, Price float,

Ingredients varchar(1000))";

stmt.executeUpdate(query);

while (1"8".equals(s)) {
System.out.printIn("MpwuseT, agmuHuctpatop! Boibepu cBoe aelictene: ");
System.out.printIn("1. Jo6aButb 611040 B 633y AaHHbIX.");
System.out.printin("2. O6HoBUTL 6/1t0A0 B 6a3e AaHHbIX.");
System.out.printin("3. BbiBectn 61t0oga 13 6a3bl AaHHbIX.");
System.out.printin("4. Yaanute 611040 13 6a3bl AaHHbIX.")
System.out.printin("5. Jo6aBuTb KOANMYECTBO CBOBOAHbIX CTO/IMKOB Ha TEKYLUNIA MOMEHT.");
System.out.printin("6. BbiBecTi NonHyto MHGOPMaLMIO Ha TEKYLLMIA MOMEHT.");
System.out.printin("7. 9kcnopTupoBaTh Bce 6at04a M KOIMYECTBO CBOOOAHbIX CTO/IMKOB B IOKa/IbHOE XpaHuauue.");
System.out.printin("8. Bbixog, B rnaBHoOe MeH10.");
s = scan.next();




JIeximsa No3. bazossie npuHIIMne1 OOIL.

Perrreane 3agaun. Kitacc Administrator
IIpomos/xkeHMe

try {
x = Integer.parseint(s);
} catch (NumberFormatException e) {
System.out.printin("HeBepHbii opmat BBOAR");
1
if (x ==1) {
System.out.printin("Lo6asnsem 6at040 B 6a3y gaHHbix! MpogomkuTe?");
while (scan.hasNext()) {
sl = scan.next();
if (s1.equals("Bbixoa")) {
break;
}
System.out.print("BseguTte ID 6at048a: ");
int ID = scan.nextInt();
scan.nextLine();
System.out.print("BBeauTe HasBaHue 6a0aa: ");
String Dish = scan.nextLine();
System.out.print("BBeguTe Konnyectso 6104 B HaMUMK Ha cerogHs: ");
int Quantity = scan.nextInt();
System.out.print("BBeguTe LeHy Ha 3To 6/t040: ");
float Price = scan.nextFloat();
scan.nextLine();
System.out.print("BBeguTe nHrpeameHTol 6a0aa: ");
String Ingredients = scan.nextLine();
String queryl = "INSERT INTO " + tablename + " (ID, Dish, Quantity, Price, Ingredients) VALUES (?, ?, ?, ?, ?)";
PreparedStatement stmtl = con.prepareStatement(queryl);
stmtl.setint(1, ID);
stmtl.setString(2, Dish);
stmtl.setint(3, Quantity);
stmtl.setFloat(4, Price);
stmtl.setString(5, Ingredients);
stmtl.executeUpdate();
System.out.println("Batogo " + Dish + "' ycnewHo BHeceHo B 6a3y aaHHbIx!");
System.out.printIn("Mpoaonxutb BBoAa? Ecan HeT, To BBeauTe 'BbIX0A' ANS BbIXOAA B MEHIO aAMUHUCTPaTopa.");




JIeximsa No3. bazossie npuHIIMne1 OOIL.

Pemrenmne 3amaumn. Kitzacc Administrator
IIponosxkenue

System.out.printIn("/3meHsem 6atoao B 6ase gaHHbIx! Mpoaonkute?");
while (scan.hasNext()) {
sl = scan.next();
if (s1.equals("Bbixoza")) {
break;
}
System.out.print("Bseaute ID nsmeHsemoro 6a0aa: ");
int ID = scan.nextInt();
scan.nextLine();
System.out.print("BBeauTte HoBoe Ha3BaHue 6a0aa: ");
String Dish = scan.nextLine();
System.out.print("BBeauTte HoBOe Ko/MYecTBO 6t0a Ha ceroaHs:
int Quantity = scan.nextInt();
System.out.print("BBeauTte HoByto LeHy 6a0aa: ");
float Price = scan.nextFloat();
System.out.print("BBeanTte HoBble UHrpeaneHTbl 6a0aa: ");
scan.nextLine();
String Ingredients = scan.nextLine();
String query2 = "UPDATE " + tablename + " SET Dish ="' + Dish + "', Quantity = "' + Quantity + "', Price ="' + Price + "', Ingredients ="' + Ingredients + "' WHERE ID =" +
ID+"";
PreparedStatement stmtl = con.prepareStatement(query2);
stmtl.executeUpdate();
System.out.printin("Batogo " + Dish + "' nob6aBneHo. XoTuTe elle 06HOBUTL 604007 ECnum HeT, To BBeaguTe 'Bbixoa' ANs BbIXOAA B MEHIO agMUHUCTPaTOpa.");
}
}




JIeximsa No3. bazossie npuHIIMne1 OOIL.

Pemenne 3amaum. Kimacc Administrator
IIponomxenue

if (x==3){
Statement stmtl = con.createStatement();
ResultSet rs = stmt1.executeQuery("SELECT * FROM " + tablename +"");
System.out.printf("%1s | %-20s | %-5s | %-6s | %-5s \n", "ID", "Ha3saHue", "Konnyectso", "LeHa", "UHrpeaneHTsb!");
while (rs.next()) {

int ID = rs.getInt("ID");

String Dish = rs.getString("Dish");

int Quantity = rs.getInt("Quantity");

float Price = rs.getFloat("Price");

String Ingredients = rs.getString("Ingredients");

System.out.printf("%1d. | %-20s | %-10s | %.2f | %-5s \n", ID, Dish, Quantity, Price, Ingredients);

}

}
if (x==4){

System.out.printin("Yaansem 6at080 13 6a3bl AaHHbIX! Mpogonkuts?");

while (scan.hasNext()) {
sl =scan.next();
if (s1.equals("Bbixoza")) {

break;

}
System.out.print("Beeaute ID yganaemoro 6atoga: ");
int ID = scan.nextInt();
String query2 = "SET SQL_SAFE_UPDATES = 0";
String query3 = "DELETE FROM " + tablename + " WHERE ID ="' + ID + "'"';
String query4 = "SET SQL_SAFE_UPDATES = 1";
PreparedStatement stmtl = con.prepareStatement(query2);
PreparedStatement stmt2 = con.prepareStatement(query3);
PreparedStatement stmt3 = con.prepareStatement(query4);
stmtl.executeUpdate();
stmt2.executeUpdate();
stmt3.executeUpdate();
System.out.printIn("Batogo cID " + ID + "' ycnewHo yaaneHo 13 6asbl AaHHbIx!");
System.out.printIn("XoTtute ewe yaanuts 6at0007? Ecam HeT, To BBeauTe 'Bbixos' AN BbIX04a B MEHIO agMUHUCTPaTopa.");

m m



JIeximsa No3. bazossie npuHIIMne1 OOIL.

Pemrenmne 3amaumn. Kitzacc Administrator

Ilpomo/mkeHe
if (x == 5) {

System.out.print("[JobaBbTe KOJIMYECTBO CBOOOAHbIX CTO/IMKOB Ha TEKYLUUI MOMEHT: ");
int Tableintheres = scan.nextInt();
String queryl = "SET SQL_SAFE_UPDATES = 0";
String query2 = "UPDATE " + tablename + " SET Tableintheres ="' + Tableintheres + "' WHERE Tableintheres IS NULL";
String query3 = "SET SQL_SAFE_UPDATES = 1";
PreparedStatement stmtl = con.prepareStatement(queryl);
PreparedStatement stmt2 = con.prepareStatement(query2);
PreparedStatement stmt3 = con.prepareStatement(query3);
stmtl.executeUpdate();
stmt2.executeUpdate();
stmt3.executeUpdate();
System.out.printIn("Cronnku ycnewHo aob6asneHsi!");
}
if (x == 6) {
Statement stmtl = con.createStatement();
ResultSet rs = stmtl.executeQuery("SELECT * FROM " + tablename + "");
System.out.printf("%1s | %-20s | %-5s | %-6s | %-20s | %-5s \n", "ID", "Ha3zBaHue", "Konunuecrso", "LleHa", "Konnuectso cBob60aHbIX cToNMKOB", "MIHrpeaneHTs!");
while (rs.next()) {

int ID = rs.getInt("ID");

String Dish = rs.getString("Dish");

int Quantity = rs.getInt("Quantity");

float Price = rs.getFloat("Price");

int Tableintheres = rs.getInt("Tableintheres");
String Ingredients = rs.getString("Ingredients");

System.out.printf("%1d. | %-20s | %-10s | %.2f | %-29s | %-5s \n", ID, Dish, Quantity, Price, Tableintheres, Ingredients);




JIeximsa No3. bazossie npuHIIMne1 OOIL.

Permreane 3amaun. Kitacc Administrator
OkxoHUYaHMe

if (x ==7) {

scan.nextLine();

System.out.print(

String filel = scan.nextLine();

String queryl =

String query2 = + tablename +

String query3 =

String query4 = + tablename +
+ filel +

PreparedStatement stmtl = con.prepareStatement(queryl);

’

PreparedStatement stmt3 = con.prepareStatement(query3
PreparedStatement stmt4 = con.prepareStatement(query4
stmtl.executeUpdate();

stmt2.executeUpdate();

stmt3.executeUpdate();

stmtd.executeQuery();

System.out.printin(

’

( )
PreparedStatement stmt2 = con.prepareStatement(query2);
( )
( )

’




JIeximsa No3. bazossie npuHIIMne1 OOIL.

Pemrenmne 3amaum. Kiiacc Client

package test;
import java.sqgl.*;
import java.util.Random;

public class Client extends InformSystem {
public static void main() throws SQLException {
Random random = new Random();
intx=0;
Strings="";
String s1;
Statement stmt = con.createStatement();
String query = "CREATE TABLE IF NOT EXISTS " + tablenamel + " (ID int, Dish varchar(255),
Tableintheres int)";
stmt.executeUpdate(query);
while (1"3".equals(s)) {
System.out.printin("Mpwueet, kaneHT! Boibepu cBoe ageicteue: ");
System.out.printIn("1. Caenatb 3akas.");
System.out.printin("2. Onnatutb.");
System.out.printin("3. BbliTu B rnaBHOe MeH10.");
s = scan.next();

try {
x = Integer.parseint(s);
} catch (NumberFormatException e) {
System.out.printIn("HeBepHbi popmat BBOAA");
}
if (x == 1) {
System.out.printIn("Bbl xoTuTe caenatb 3akas! MpogonkuTs?");
while (scan.hasNext()) {
s1 = scan.next();
if (s1.equals("Bbixoa")) {
break;

}

System.out.printIn("JocTynHble Ha TERYLLMIA MOMEHT 6atoaa:");

Statement stmtl = con.createStatement();

ResultSet rs = stmtl.executeQuery("SELECT * FROM " + tablename
+");

System.out.printf("%1s | %-20s | %-5s | %-6s | %-5s \n", "ID",
"HasBaHue", "Konunuyectso", "LleHa", "UHrpegmeHTs!");

while (rs.next()) {

int ID = rs.getInt("ID");

String Dish = rs.getString("Dish");

int Quantity = rs.getInt("Quantity");

float Price = rs.getFloat("Price");

String Ingredients = rs.getString("Ingredients");

System.out.printf("%1d. | %-20s | %-10s | %.2f | %-5s \n", ID,

Dish, Quantity, Price, Ingredients);

1

scan.nextLine();

System.out.print("BbibepuTe HasBaHue 6atoaa: ");

String Dish = scan.nextLine();

System.out.printin("BbI Bbibpanu 6a0a0 " + Dish);

int a = random.nextint();

System.out.printin("Baw 3aka3 N2 " + a + ". OnnatuTe ero u
npucaknsamtech 3a ntobor cBoboaHbIN CTONUK.");

System.out.printin("BeeguTe 'Bbixoa' Ans BbIXOA4a B MEHIO C LLE/biO
onnaTbl 3aKasa.");

}
}
if (x ==2){

System.out.printIn("Cnacunbo 3a onnaty 3akasal!");
}

}
}
}



JIeximsa No3. bazossie npuHIIMne1 OOIL.

Pemienne 3agaun. Pesynprat. BeiBOog pe3yipTaTOB BBINTOTHEHUA PYHKIIN
(MeTomoB) Ki1acca «InformSystem»

InformSystem

HaxmmMmaem «1»




JIeximsa No3. bazossie npuHIIMne1 OOIL.

Pemenne 3agaun. PesynbpTat. BeiBO pe3ys1bTaTOB BhINIOJTHEHMSI (PYyHKII M
(MeTomoB) Ki1acca «Administrator»

Client

MEHID .

NaHHbIX !

d B MEHH afMWUHMK




JIeximsa No3. bazossie npuHIIMne1 OOIL.

Pemrenme 3agaun. PesysipTaT. BeIBOJ pe3y1bTaTOB BHINOTHEHMST (PYHKIIMUTL
(MeTomoB) Ki1acca «Administrator»

NpuBeT, agMuHucTpaTop! Bubepw ceBoe gedcTBUe:
NobaeuTe Dnipo B Daly NaHHGLIX.
06HoBMTE Bnopo B 6 [aHHbIX .
BueecTH bnwaa w3 Dasbl QaHHbIX.
YnanuTe 6nwoao u3 6asel QaHHbIX.
flobaBuTe KoNW4YecTBO CBOOOAHLIX CTONMWKOB Ha TEKYWWH# MOMEHT.
BuBECTH NONHYW WHPOPMALMI HA TEKYWWA MOMEHT.
3kcnopTupoBaTek Bce Onwaoa W KonWyYecTBO CBODOOHLIX CTONMKOB B NOKanbHOE XpaHunuue.
BuiXxof, B rNaBHOE MEHHW.

ID | HasBanue KonuyecTteo | LlewHa KonuyecTeo cBobogHbiX cTonNMKoB | WHrpegMeHTbl
1. xneb 30 29,00 | © MyKa, MONOKO, Macno, OpOXKMW
MpueeTr, agMuHucTpaTop! Bubepw ceoe OedcTBME:
1. NobaeuTe Gnwoo B Da3y OAHHLIX.

06HoBMTL Bnipo B 6 [aHHbIX .

BueecTH bnwaa w3 Dasbl QaHHbIX.

Yoanute bnwopo M3 Basul OaHHbX.

o6aBUTE KonM4ecTBO CBOOOAHLIX CTONMMKOB Ha TEKYWWA MOMEHT.

BulBECTH NOMHYHW WHHOPMEUWKW Ha TEKYWWMA MOMEHT.

3kcnopTupoBaTek Bce Onwaoa W KonWyYecTBO CBODOOHLIX CTONMKOB B NOKanbHOE XpaHunuue.

EbiX0Q B NasHOEe MEeHH.




JIeximsa No3. bazossie npuHIIMne1 OOIL.

Pemrenme 3agaun. PesysipTaT. BeIBOJ pe3y1bTaTOB BHINOTHEHMST (PYHKIIMUTL
(meTomoB) ki1acca «Client»

Client
@ 9 @

nopa w )a3bl [laHHbIX .
noao w )a3bl OaHHBIX .

BreecTtu B
6

YOanutb
[lofaBuTe KONW4ecTBO CBOOODAHLIX CTONMKOB Ha TEKYWWHA MOMEHT.

BeIBECTH NONHYHW WHHOPMALMK Ha TeKYWWHA MOMEHT.

JKCNOPTHPOBATEL BCE Gnga U KonuMyecTBo CBOOOAHLX CTOMMKOB B NOKanbHOE XpaHunuue .
Boixon B rNaBHOE MEHHW.

NoBpo noxanoeaTe B Hawe Kape! Be - afAMMHUCTPATOP WKW KIMEHT?
AMUHUCTPATOP.
KnuewT.
Buixon

NpueeT, knueHT! Bobepw ceoe peicTeue:
CoenaTe 3aKas.
OnnNaTuTb.
BuMTH B rMagHDe MeHw.

Bbl XOTUTE CAenaTb 3aKa3! MpooonKuTh?

[locTynHble Ha TeKywwid MoMeHT bnwpa:

ID | HaspaHue Konu4yecteo | LeHa WHr pegueHTh

1. | Xneb 38 29,00 | Myxa, MONOKOD, Macno, OPOXMMW
BulbepuTe HazeaHwe Gnwpa:

Bol Boibpanu Gnwmpgo 1

3aKka3 W' 1786656363. OnNnNaTUTe ero W NpUCaKMEAdTECH 3a NWboA CBOGOAHLIA CTONMMK.

e 'Bexod' ONA BuX04a B MEHW C Uenbw ONnaTe 3aKasa.



JIexumsa No3. bazoBrie npuaIMe OOIL.

Jlexkiims No3. ba3zosbie npuHIIMnel OOII 1 padbora ¢ 0azaMu DaHHBIX.
3akJIroueHme

IIpeumymiecrsa OOII:

1. MogynbsHOCTh. Kopm pa3OouT Ha oTaerpHble OOBEKTHI (KJIACChI), UTO YIIPOILAeT
paspaboTKy, TecTpOBaHVIE 1 OTJIAKY.

2. IloBTOpHOE MCIIOIB30BaHMe Koxa. briaromapsa HacienosaHuio v MHTepdercaM Ko,
MOYKHO VCIIOJIB30BaTh IIOBTOPHO, COKpallias BpeMs pa3paOOTKIN.

3. JIerKoCTh B COIIPOBOXKOEHMM ¥ pacHIMpeHMM. 3a CYeT UYeTKOM CTPYKTYpbl U
npuHIMIIoB OOIT HoBble DYHKITNM JIETKO 100aB/IATh, a OIIMOKIM — VCIIPABIISATb.

4. CHvpKeHMe CJIOKHOCTM. VIHKarcyssimss M aOcTpakiys yMEHBIIAIOT CIIOKHOCTB,
JleJ1asl ITporpaMMBbl Dosiee yIIpaBiIsieMbIMIAL

5. besonmacHOCTE. CKpBITMIE BHYTPEHHErO COCTOSIHMSA OOBEKTOB W yIIpaBiieHMe
JIOCTYIIOM K HVM IIOBBIIIaeT Oe3011acHOCTb JaHHBIX.

Takum o06pa3zom, OOII 3HauuTEILHO yJIydlllaeT CTPYKTypy MHpOrpaMu, IejaeT MX
Oostee rmOkMMM u ympasiageMbiMu. Vicnmonb3oBanme OOIl mosBosiieT cospgaBaThb
CJIOKHBIE CUCTeMBI, KOTOpBble JIETKO IOOAepXuBaTh M pacmpsarb. OHO momoraer
paspabaTbiBaTh HaAJEXHBI ¥ IIOHATHBIVI KO, KOTOPBIV JIETKO aJalTupyeTcs O[]
V3MeHsIoIIecs: TpeboBaHMs, deras paspaboTky 3pdeKTrBHON 11 Oe30acHOT.




JIextimst Nod. Kitaccpl, MeToibI M 00beKTHI Java. iHTepderichl.
Uckarouennsa. Otnagka mporpamm. Kosuiekmmn.

JIexima No4. Korieknimmu. OnpenerieHne M BUAbI

Kosuieknuu B Java — HaOoOp KIaccoB M MHTepdercoB, KOTOpble 0OOOIIeHHO MOXXHO
Ha3BaTb (PpeiIMBOPKOM, IIpeqHa3HadYeHHble I XpaHeHWs UM yIIpaBjleHVs IpylIiaMu
o0bekTOB. KoJUlekimy MHO3BOJIAIOT JIETKO MaHMITYJIMPOBaTh HJAaHHBIMM, TakKMMM Kak
nobasiieHMe, yaasjleHne, IIOVCK ¥ yIopsgouMBaHue 3j1eMeHToB. Kojulekunm BXOOST B
coCTaB cTaHIapTHOM OuOimoTexku java.util v obecrieunBaroT ymoOHBIE CTPYKTYPBI
JAHHBIX, KOTOpble yIIPOILIAIOT HallVcaHMe Koaa Wi pabdoThl ¢ Habopamu J1aHHBIX. B
11€JI0M, KOJUIEKIIMY II03BOJISIOT pa3paboTumnKy paboTaTh ¢ rpyIraMim oObeKTOB I'MOKO 1
3P PeKTNBHO.

| Konnekuwu B Java B |
java.util

J

List (cnncok) Set (MHOXeCTBo) Queue (ouepeas) Deque (4ByHanpaeneHHas ouepeas) Map (kapTa, Mannunr) Stack (Crex)

AN
- o . —
/ P — ™~ -~
I \

ArrayList LinkedList HashSet LinkedHashSet TreeSet LinkedList PriorityQueue ArrayDeque HashMap LinkedHashMap TreeMap Stack



JIextimst Nod. Kitaccpl, MeToibI M 00beKTHI Java. iHTepderichl.
Uckarouennsa. Otnagka mporpamm. Kosuiekmmn.

JIexnmsa No4. Kosnnekunn. OcHOBHBIe IIpenMylilecTBa

<Interface>

<Interface>
Set

Collection

Hashset <Interface>
SortedSet

TreeSet

<Interface>
List

<Interface>
Map

Arraylist

LinkedList

Kosizeknmm B Java 1I03BOJISIIOT:

1.
2.
3.

XpaHUTh AMHaAMMUYECK! M3MeHseMble HaOOPbI JTaHHBIX.
Yrpoctuts podasiieHMe, yaajieHye 1 [OVICK 3JIeMeHTOB BHY TP CaMOVI KOJUIEKIIVIVL.

BrIIIO/IHATH CTaHOapTHbIE aJITOPUTMbL [JIXX COPTUPOBKY, IIOMCKa W JOPYyI'MX

oriepaiym ¢ JaHHBIMMU.

NN




JIextimst Nod. Kitaccpl, MeToibI M 00beKTHI Java. iHTepderichl.
Uckarouennsa. Otnagka mporpamm. Kosuiekmmn.

Kosrekumm. List (ciincok). ArrayList: onpenesieHne, OCHOBHBIE ollepanuu +
peaiv3sanys

JANSA

- - -_—

ARRAY LIST
JANA

o PENVIEN

ARRAY LIST

AVHAMMWYeCKNMI MacCUB M IIpefHasHaveHHas [JI1 XpaHeHMs MHOXeCTBa 3Ha4YeHWI. DTO
yCOBEPIIEHCTBOBAHHDBIV MacCyB, B KOTOPOM MOXXHO M3MEHSTH KOJINYECTBO 3JIEMEHTOB U
C JIETKOCTBIO BBIIIOJIHATE C HVIMI pa3j/INdHble OIlepariy.

Bbostee Toro, ArrayList sBisercsa peanvsanyer n3MeHsseMoro Maccua mHTepderica List
1 yacteio Collection Framework, koTopslil oTBeuaeT 3a CIMcOK (WJIM OMHAMUYECKUI
MacCuB), PacCHOJIOKEHHBII B TIakeTe java.utils. DToT KIacc peanmsyer Bce
HeoOsi3aTesIbHBIE OIlepalMii CO CHMCKOM WU IIPeIoCTaB/IgeT MeTOABbl YIIpaBiIeHMsd
pasMepoM MaccyBa, KOTOPBIV MCIIOJIb3yeTCs ISl XpaHeHMs CIIVCKa.

ArrayList xpaHWUT TOJIBKO CCBUIOYHBIE TUIIBI, JIIOOBIE OOBEKTHI, BKIIIOUAasl CTOPOHHVIE
xiacchl. CTPOKM, IIOTOKM BBIBOAA, Opyrue KojuleKuun. i xpaHeHUs] IPUMUTUBHBIX
TUIIOB JITAaHHBIX VCIIOJIB3YIOTCA KJIacChl-00epTKM (Hampumep, 11 Int - ato Integer).



JIexnms: Ne4. Kitaccel, MeToapl 1 00beKTHI Java. IHTepderichl.
Ucknrovennsa. Otnagka nporpamm. Kostexkumm.

Kosmnexkummn. List (crimcok). List + ArrayList: ocHOBHbIe oniepanun +
peanm3anusa. Yacre 1

1. Cosmanue crvcka (IMHAMITYECKOTO MaccuBa): 2. [TosryueHnne 371eMeHTa 110 MHEKCY:

import java.util.ArrayList;
import java.util.Collections;
import java.util.lterator;
import java.util.List;

String elementAtindex2 = list.get(2);
System.out.printin( + elementAtindex2);

3. VIsmeHeHvie s71eMeHTa 110 VIHJIEKCY:

public class Main {
public static void main(String[] args) { list.set(2, );
System.out.printin(

List<String> list = new ArrayList<>();
4. YnasieHue 3J71eMeHTOB:

list.add ); list.remove(1);

list.add ); System.out.printin(
list.add ); list.remove( );
list.add(1, ); System.out.printin(

list.removeAll(Arrays.asList(
System.out.printin(

System.out.printin(
Mbi OObsiBIIIM  TiepeMeHHYI0 list Tria [ReSaE
. . System.out.printin(
L15t<Strmg> VI VIHULIVAJIVI3VIPOBAJIM €€ [NEss
9K3€MHHHPOM ArrayList<>()’-. 9TO |ist.remove|f(Name -> Name.startSWith(
O3Hayvaer, uTo MBI VICIIOJIb3yeM
nHTepderic List s paboTel co crimckoM,
. - System.out.printin(
a ArrayList sBisieTcst ero KOHKpeTHOV [

peav3anen. list.clear();
System.out.printin(




JIexnms: Ne4. Kitaccel, MeToapl 1 00beKTHI Java. IHTepderichl.

Uckmrogennsa. Otaaaka nmporpamm. Kossek.

Kosmnexkummn. List (crimcok). List + ArrayList: ocHOBHbIe oniepanun +
peanm3anua. Yacre 2

5. IIpoBepka Ha HaJMuMe 3JIeMeHTa:

List<String> names = Arrays.asList(

list.addAll(names);
System.out.printin(
boolean contains = list.contains(

System.out.printin(
int indexOfEvgeny = list.indexOf(

System.out.printin(

indexOfEvgeny);

list.add( );

int lastindexOfEvgeny = list.lastindexOf(

System.out.printin(
lastindexOfEvgeny);

6. Pasmep crmcka:

int size = list.size();
System.out.printin(

z. I—[porsepKa CIIMCKa Ha HaJIrm4dre 3JIeMeHTOB:

boolean isEmpty = list.isEmpty();
System.out.printin(

list.clear();

boolean isEmptyl = list.isEmpty();
System.out.printin(

+ isEmpty);

+ isEmpty1);

+ contains);

8. Mtepanus 1o s51eMeHTaM CIvcKa:

List<String> names1 = Arrays.asList(

list.addAll(names1);

System.out.printin(

int counter = 1;

for (String name : list) {
System.out.printIn(counter + + name);
counter++;

}

int counterl = 1;

System.out.printin(

for (inti=0;i< list.size(); i++) {
System.out.printin(counterl +
counterl++;

}

+ list.get(i));

System.out.printin(

int counter2 = 1;

Iterator<String> iterator = list.iterator();

while (iterator.hasNext()) {
System.out.printin(counter2 +
counter2++;

}

+ iterator.next());




JIexnms: Ne4. Kitaccel, MeToapl 1 00beKTHI Java. IHTepderichl.
Ucknrovennsa. Otnagka nporpamm. Kostexkumm.

Konnexmimn. List (crivcok). List + ArrayList: ocHOBHBbIe ontepaninm +

9. ITpeobpasoBaHme B MaccuB:

String[] array = list.toArray(new String[0]);

System.out.printin(
Arrays.toString(array));
System.out.printin(

I3
int counter3 = 1;
for (String name : array) {
System.out.printin(counter3 + +name);
counter3++;

}

10. CopTnpoBKa crvcka:

Collections.sort(list);

System.out.printin(
+ list);
Collections.sort(list, Comparator.reverseOrder());

System.out.printin(
+ list);

peanm3anusa. Yacre 3

11. I'Tosryuenue roacmvcka:

List<String> sublList = list.subList(1, 3);

System.out.printin( + sublist);

List<String> sublList1 = list.stream()
filter(s -> s.startsWith("E") | | s.startsWith("C"))
.tolList().reversed();

System.out.printin(

sublListl);

12. JToGaBiieHVIe 37IeMEHTOB M3 APYrov KOJUIeKIIVL:

List<String> anotherList = new ArrayList<>();
anotherlList.add( );
anotherlList.add( );
list.addAll(anotherList);
System.out.printin(

+ list);




JIexnms: Ne4. Kitaccel, MeToapl 1 00beKTHI Java. IHTepderichl.
Ucknrovennsa. Otnagka nporpamm. Kostexkumm.

Kosmnexkummn. List (crimcok). List + ArrayList: ocHOBHbIe oniepanun +
peanm3anusa. Yacrs 4

13. Co3paHue pa3mMepHOCTM MacCuBa:

ArrayList<String> listl = new ArrayList<>();
listl.ensureCapacity(100);

List<String> names2 = Arrays.asList(
listl.addAll(names2);

System.out.printin( + list1);

listl.trimToSize();
System.out.printin(

14. ITotoxoBas o6paboTka:

Stream<String> stream = list.stream();
List<String> names3 = Arrays.asList(
list.addAll(names3);

Atomiclnteger element = new Atomiclnteger(0);

stream.forEach(s -> System.out.printin( + element.getAndIncrement() + +5s));
List<Integer> numbers = Arrays.asList(1, 2, 3, 4, 5);

int sum = numbers.parallelStream()
.reduce(0, Integer::sum);

System.out.printin(




JIexnms: Ne4. Kitaccel, MeToapl 1 00beKTHI Java. IHTepderichl.
Ucknrovennsa. Otnagka nporpamm. Kostexkumm.

Konnexmimn. List (crivcok). List + ArrayList: ocHOBHBbIe ontepaninm +
peanm3anusa. Yacre 5

15. KitoHpoBaHMe cricka:

ArrayList<String> clonedList = (ArrayList<String>) list1.clone();
System.out.printin( + clonedList);

16. CpaBHeHMe CIIVICKOB:

boolean isEqual = list1l.equals(clonedList);
System.out.printin( +isEqual);

17. Tlonyuenue x3111-Kof1a CHMCKa:

int hashCode = list.hashCode();
System.out.printin( + hashCode);




JIextimst Nod. Kitaccpl, MeToibI M 00beKTHI Java. iHTepderichl.
Uckarouennsa. Otnagka mporpamm. Kosuiekmmn.

Kosnekummn. List (comcok). LinkedList: onpenesieHne M OCHOBHBIe
xapakTepmucTuku. Yacre 1

LinkedList —xacc 13 crapgapTHOM OMOIMOTEKM Java, KOTOPBIV peayin3yeT CTPYKTYPY HaHHBIX
ABYCBsA3HOIO cimcKka. OH sBJIsieTcs 4acThIO KOJUIEKLNI Java M HaxogwuTcs B nakere java.util. T.e.
LinkedList - 1ByCBA3HBIV COMCOK.

OcHOBHBIE 0cO0eHHOCTH (XapaKTepuMCTUKM).

1. HBycBasnuitl cnucok, komopulii codepxutn 8 cebe 31emennmbl.

1.1. Kaxxapiit aj1ieMeHT (y3e1) COIep KNUT:

1.2. [larHBIe (T.€. caM 3JIEMEHT).

1.3. CcpuiKy Ha IIpeabIIyInun y3el.

1.4. CcpUlKy Ha CJIeAYIOIINT Y3eIl.

DTO 1HOo3BOJIAET 3PPEKTVMBHO BCTABIIATh M YOAIATH 3JIEMEHTHl B JIIO0OVM MO3MLIMM CIMcKa Oe3
HeoOXOOVMMOCTH CABUra APYIMX 3JIEMEHTOB.

2. Pearusyem unmepgpeiico.:

2.1. List: mo3BostsieT pabotats ¢ LinkedList kak co crivickom, mpeiocTasiisiss MeTOIBI IS JOCTYIIa IO
VHJIEKCY, 1o0aBiIeHMs, yaaJleHVs VI IIOVCKa 3JIEMEeHTOB.

2.2. Deque (Double-Ended Queue): mo3sossier mcnosnb3oBaTh LinkedList kak BycTOpOHHIOIO
odepezib, ITOIepP KMBas orlepaly Jo0aBiIeHVs 1 yajleHns 3JIeMEHTOB C 00erX CTOPOH.

2.3. Queue: no3BosrsieT mcnonb3oBaTh LinkedList xak oObrunyio ouepens (FIFO — First-In-First-
Out).




JIextimst Nod. Kitaccpl, MeToibI M 00beKTHI Java. iHTepderichl.
Uckarouennsa. Otnagka mporpamm. Kosuiekmmn.

Kosnekummn. List (comcok). LinkedList: onpenesieHne M OCHOBHBIe
xapakrepuctuku. Yacrsp 2

3. Ocobennocmu pabomnvi:

3.1. beicTpas BcTaBka 1 yaajyieHVe 3j71eMeHTOB B Hadasle 1 KoHIle crincka (O(1)), Tak kak TpebyeTcs
JIVIIIb IIepeHa3sHaYMTh CCbUIKN Y3JIOB.

3.2. Memiennsmt goctyn o mHaekcy (O(n)), IOCKOJIBKY WIS JOCTyIIa K 3JIeMeHTy Tpedyercs
II0C/IeOBaTEIIbHBIVI 00XO/], CIIMCKA OT Havasla Wiy KOHIIA JI0 HY>KHOV TTO3ULINL.

3.3. bostee BrIcOKas Harpyska Ha IIaMsTh 110 cpaBHeHMIO ¢ ArrayList, Tak Kak KaXIbIV1 y3eJI XpaHUT
JIOIIOJTHUTE IbHbIe CCBUIKIM Ha COCeIHEe Y3IIbl.

Korma ncoosib3oBarhk LinkedList?

1. HeoOxoimiMe! yacTble BCTaBKM M yaaJIeHMs 3JIEMEHTOB B cepe/iyiHe, Havuasle Wiy KOHIle CIIVCKa.

2. Korpa He TpeOyeTcst ObICTPBIV CITy4YalHbIN JOCTYII K 3J7IEMEeHTaM 110 MH/IEKCY.

3. g peanmsarinm oueperei M CTEKOB, Ille BaKHa TPOM3BOIUTEIbHOCTD orlepaiinii 100aBIeHms U
yHajieHns ¢ 00erx CTOPOH.

IIpenmyiiecrsa:

1. DddexTrBHBIE BcTaBKM U yAaJIeHVIs B JIIOOOM MecTe CIIVCKA.

2. I'mOkocTb Ortaroziaps peanmsanmm Heckoibkux MHTepdericos (List, Deque, Queue).
3. ITogxomuT 14 peasm3alnm CTeKOB U oueperer.

HenmocraTrkm:

1. MeyteHHBIVI IOCTYII 110 MH/IEKCY, TaK KaK TpedyeTcs rmociiefoBaTe/IbHbINT 0OXOI.

2. bostee BpICOKOe ITOTpeOsIeHVe ITaMsATH M3-3a XPaHEeHMs CCbUIOK Ha COCeTHVIE Y3IIbI.

3. Huskas adpdpeKTMBHOCTb IPW 4acTOM JOCTYIIe I10 MHAEKCY, 110 CpaBHeHMIo ¢ ArrayList.
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Uckarouennsa. Otnagka mporpamm. Kosuiekmmn.

Konnekuum. List (coiicok). LinkedList vs ArrayList: ocHOBHBIe oTiamans. Yacrs 1

1. CrpyKkTypa JaHHBIX

1.1. ArrayList

1.1.1. OcHOoBaH Ha TMHaAMUWYECKOM MacCCVBe.

1.1.2. DyieMeHTBI XpaHSATCS B HEeIIPEPHIBHOM OJIOKe ITaMSTH.

1.1.3. Ilpum poOaBiieHMM >JIEMEHTOB, €CJIM MacCUB  3allOJIHEH, IIPOVICXOMUT
pe3epBUpPOBaHYIe HOBOI'O MacCHBa OOJIBIIIErO pasMepa M KOIMpPOBaHVEe 3JIeMEHTOB.

1.2. LinkedList

1.2.1. Peasmn3oBaH Kak ABYCBS3HBIN CIIVICOK.

1.2.2. Kaxpgpmm 371eMeHT fBJIeTCa  Y3JI0M, COOepXKalllM [aHHble WM CCBUIKM Ha
NPeabITyII U CJIEAYIOIINIA Y3JIbL.

1.2.3. DirlemeHTBI pacipeliesieHbl 10 MaMATV, HeT HeOOXOAVMOCTM B HeIIpepbIBHOM
Os10Ke.
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Uckarouennsa. Otnagka mporpamm. Kosuiekmmn.

Konnekuum. List (criicok). LinkedList vs ArrayList: ocHOBHBIe oTiaimans. Yacrs 2

2. ITpomn3BoaAMTEILHOCTE OIIeparmi (C TOYKM 3peHMs ObICTPOTHI)

2.1. Tocmyn no unoexcy (get(int index), set(int index, E element))

ArraylList:

1. BeICTpBINT JOCTYII TIO MHIIEKCY 3a KoHcTaHTHOe BpeMsi O(1) 13-3a TOro, 4TO 37IeMeHTHI PacIIOIOKeHbI ITOAPST B
MaccCuBe.

LinkedList:
1. Joctyn no nuaekcy TpeOyeT I1ocjlefioBaTe/IbHOro 00xoj1a OT Havasla VI KOHIIA CIIVCKA.
2. Bpemennas ciioxxaocts O(n), rge n — IIO3MIMS 3JIeMeHTa.

2.2. BemaBka u yoaserue s1emennol

ArraylList:

1. [loOaBsiieHme B KoHel, — OvIcTpOe, T.e. (O(1)), ecitn He IPONCXOAUT pacilpeHye MacCuBa.

2. BcraBka win yiasieHue B cepeiviHe TpeOyeT cBUra 3JIeMeHTOB, uTo 3aHuMaeT O(n) BpeMeH.

LinkedList:

1. [ToGaBrieHne 1w yaajeHue B Hadasle 1y KoHile caomcka — O(1).

2. BcraBka win ymajieHue B cepennHe Takke MoxkeT ObITh O(1), ecyi ecTh ccpUIKa Ha y3ell. Ho momck mosmiimm
3aHmMaeT O(n).

2.3. Umepayus
1. O0a crincka obecrieuMBarOT CXOXYIO HPOM3BOAUTEIIBHOCTD IIPY IOCIIeloBaTeJIbHOM 0OXOozIe.
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3. Ilamareb

3.1. ArrayList

1. TpeOyeT MeHbIIIe TaMATH Ha 3JIeMeHT, TaK KaK XpaHWUT TOJIBKO JaHHBbIe.

2. BosMmoxeH mepepacxon HaMATV W3-3a Pe3epBUPOBaHMSA AONOJIHUTEIBHOIO IIPOCTPaHCTBA B
MaccuBe.

3.2. LinkedList

1. Ha KaXJ1pI11 271eMeHT IIPUXOAUTCS TOTIOJTHUTEIbHAS TIaMsTh IS XpaHEHMS CChUIOK Ha COCeTHVIe
y37IBI.

2. Het nepepacxoma naMsITut 13-3a JMHAMYECKOTO BbIIeJIeHNs TTaMsTH 10/ KaXKIbIV y3el.

4. Untepdevichl M PyHKIMOHATHBHOCTD

4.1. ArrayList

1. Peaysyet nmHaTepderic List.

2. OnTmMMM3MpOBaH I CJIyYaHOro JOCTYIIa 110 MHIEKCY.

4.2. LinkedList

1. Peaynsyet muaTepdericer List, Deque, Queue.

2. MoxeT mcroinb30BaThCs Kak odepesib, CTEK WIV JIBYCTOPOHHSIS OUepelb.

3. IlpemocTasisgeT HOIIOTHUTEIbHBIE METObI 11 paOOThI ¢ HauasioM 1 KoHIIoM cimcka (addFirst,
addLast, removeFirst, removeLast 1 T.11.).
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5. icmosib30BaHMe ¥ IpVUMEeHeHMe

5.1. Ucnoavsyume ArrayList, ecau:

1. HeoOxoyM OBICTPBINE CITy4aiHbIN JOCTYII K 2JIeMeHTaM.

2. HeoOxommMo 9acTo BBITIOJTHATh CYUTBHIBaHME JITAHHBIX, TPV 9TOM B MacCUBe ITPOVICXOJISAT PeIKie
BCTaBKV U YO aJICHV.

3. Onteparmm Jo0asiieHNs U yoajleHMs ITPOMCXOISAT B OCHOBHOM B KOHIIE CITVICKaA.

5.2. Ucnoawvsyume LinkedList, ecau:

1. HeoOxommMe! yacTele BCTaBKM U yaJleHNs 3JIEMEeHTOB, 0COOeHHO B HauaJle CIIMCKa (MaccuBa).
2. HeoOxommmo peasmnzoBaTh odepesib WIN CTeK.

3. He TpebyeTcst ObICTpPBINV HOCTYII IO MHIIEKCY .
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6. IIpuMepsl omeparimm v Mx CJIOOKHOCTD

. ArrayList (c1ooxHOCTB) | LinkedList (c;to>xHOCTB)

1 add() - B xoner ciincka O(1)* - jrerko O(1) - s1erko

2 add() - mo mHIEeKCYy O(n) - 4y Th cII0XKHEe O(n)** - uyTh cjI0XXHee
3 get() - 110 MHIEKCY O(1) - nerko O(n) - 4yTb cII0KHee
4 remove () - o mHAekcy  O(n) - 4y Tk CJIOKHee O(n)** - uyTh ciI0XXHee
5 Vrepuposanne O(n) - uyTb cII0KHEe O(n) - 4yTb cI0KHEe

*O(1) 1pu ycI10BUM, YTO HET pacIIvpeHNs MacCHBa.
**Ecim mo3uniys M3BecTHa VIV VICIIOJIb3Y€eTCs UTepaTop, olepari MOTI'yT ObITh
OpICcTpee.
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7. OCHOBHBIE opermmMmyIiecrBsa M HEJO0CTaTKM

7.1. ArrayList

[Ipeumyuecméba:
1. beICTpBIVT JOCTYII 10 MHOEKCY .
2. MeHee 3aTpaTeH I10 IIaMATIL.

Hedocmamiu:
1. MemieHHbIe BCTaBKM 1 yOaJIeHVISI B CepeHe CIIMCKA.
2. Bo3MOXHBI 3aTpaThl BpeMeHM Ha pacllpeHye MaccyBa.

7.2. LinkedList

[Ipeumyuecméba:
1. bercTpble BcTaBKM M yAQJIeHMs IIpY paboTe ¢ HaYaIoM ¥ KOHITOM.
2. Het ymmmHmx 3aTpat (mepen3ObITKa pecypcoB) Ha IlepepaciipeieieHvie ITaMsITi.

Hedocmamiu:
1. Mem1eHHBIV IOCTYII IO MHIIEKCY, T.e. Ha JIaHHYIO OIlepallMIo pacxogyeTcsl OoJIblile pecypcos.
2. borple 3aTpaunBaeTcs IIaMATh Ha XpaHeHMe CCbUIOK.
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1. CosgaHue crvicka u go0aBiieHne JIEMEeHTOB: 2. VoaneHue 3j1eMeHTOB:

LinkedList<String> list = new LinkedList<>(); S reveddereie sureeE;

_ System.out.printin( + removedElement);
list.add( ' list.remove(2);

list.add( ; list.remove( );
list.add(1,

list.addFirst( ; String firstElement = list.removeFirst();

list.addLast( ; String lastElement = list.removelast();
list.offer(
String polledElement = list.poll();

list.offerFirst(
list.offerLast( : String polledFirst = list.pollFirst();

String polledLast = list.pollLast();

System.out.printin(

list);

String[] elements = { ,
Collections.addAll(list, elements);

list.subList(1, 3).clear();
System.out.printin( + list);

System.out.printin(

list);

String[] elements1 = { ,
list.addAll(0, Arrays.asList(elements1));

LinkedList<String> stack = new LinkedList<>();

stack.push( );

stack.push( );

String poppedElement = stack.pop();

System.out.printin( + poppedElement);
lSys)tem.out.printIn( System.out.printin( + stack);

ist);
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3. VI3Bi1IeueHMe 271€eMEHTOB: 4. Vtepanys v IIOUCK:

String elementAtindex = list.get(1);

boolean containsB = list.contains(
int indexOfC = list.indexOf( );
int lastindexOfA = list.lastIndexOf("A");
Iterator<String> iterator = list.iterator();
int element = 1;
while (iterator.hasNext()) {
System.out.printIn( + element + + iterator.next());

System.out.printin( + elementAtindex);
String first = list.getFirst();

String last = list.getLast();

String peekElement = list.peek();

element++;

}

Iterator<String> descendinglterator = list.descendinglterator();

String peekFirst = list.peekFirst();

String peekLast = list.peekLast();

int elementl = 1;

while (descendinglterator.hasNext()) {
System.out.printin( + elementl + + descendinglterator.next());
elementl++;

String firstElementQueue = list.element();

5. 3amMeHa 371eMeHTOB VI COPTUPOBKA: }

list.set(2, );
Collections.sort(list);
Collections.reverse(list);
System.out.printin(

6. IIpoBepka Ha yCcTOTY M pasMep CIIMcKa:

int size = list.size();

boolean isEmpty = list.isEmpty();
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7. lonoytHuTe IbHbIe METO/IbI:

Object[] array = list.toArray();
LinkedList<String> clonedList = (LinkedList<String>) list.clone();
list.push(

Listlterator<String> listlterator = list.listlterator();

intel=1;

while (listlterator.hasNext()) {
System.out.printin(el + + listlterator.next());
el++;

}

intell=1;

while (listlterator.hasPrevious()) {
System.out.printin(ell + + listlterator.previous());
ell++;

}
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3 HASH

HashSet — xiacc B Java, pearmmsyrommin mHTepderic Set 1 MCIIOIB3YIOMINIL XeII-TaOJInIly It
xpaHeHust 1emMeHTOB. OH mpenHasHadyeH I XpaHEHMs YHMKaJIBHBIX 3JIEMEHTOB W He
rapaHTVpyeT HOPSAOK VX PacIIOIOKEeHVIA.

Ocobennocmu:

1. Copepxurcd BHyTpM I1aKeTa «java.util»;

2. Moxer HaciiemoBaTbcs OT «AbstractSet<E>», a Takke peanmsyer wmHTepdercel «Set<E>»,
Cloneable u Serializable.

3. XpaHWT TOJIBKO YHVIKaJIbHBIE 3JIEMEHTBI, TaK KaK SIBJII€TCS MHOXXECTBOM.

4. JlomyckaeTcsd xpaHeHVe TOJIBKO ofHoro null-snavenms.

5. XaoTmyeH, T.e. HEYIIOPSAIOYEH.

6. He cumHXpoHU3MpOBaH, T.e. He «BJIdeTcd IOTOKOOe30IacHbIM 0e3  IOIOJIHUTEeIbHOM

CMHXPOHM3allVIV.
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3 HASH

KoHcTpyKkTOpHBI cO3MaHMs (MeTOABI):

1. HashSet() — co3maer mycrom Habop ¢ HayajJbHOM €MKOCTBIO II0 yMomdaHuio (16) u
ko3 purmentom 3arpyskn (0.75 - 75%). KoadpdpuumeHT 3arpy3kn - rokasaresib TOro, HaCKOJIbKO
3artosiHeHHbIM MoXkeT ObITh HashSet 1o Toro MomeHTa, Korjga ero eMKOCTb aBTOMaTWUeCKU

YBeJINUNTCS.
2. HashSet(Collection<? extends E> c) — co3maer Habop, comep Kamimil 3J1eMeHThl yKa3aHHOV
KOJUIEKILIVIVL.

3. HashSet(int initialCapacity) — co3maer 1ycrom HaOOp ¢ yKa3aHHOVM HadaJIbHOV €MKOCTBIO U

KO3 PUIIMEeHTOM 3arpy3Ki 110 YMOITYaHMIO.
4. HashSet(int initialCapacity, float loadFactor) — cosmaeT mmycTovt HabOp ¢ yKa3aHHOV HadyaJIbHOM
eMKOCTBIO 11 KO3 PUIIMEeHTOM 3arpy3KInt.
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l. COSHaHT/Ie MHOXeCTBa "1 ZLO6aBHeHT/Ie 2JIEMEHTOB

HashSet<String> set = new HashSet<>();

set.add( );

set.add( );

set.add( );

set.add( );

List<String> elements = Arrays.asList(
set.addAll(elements);
System.out.printin(

3. YoasteHue 110 3J1eMeHTY

set.remove( );
System.out.printin(

4. [loGaBiieHMe HECKOJIBKMX 3JIEMEHTOB
(Opyrast pa3HOBUIHOCTb 100aBIIeHs)

Set<String> newSet = new HashSet<>();
newSet.add( );

newSet.add( );
set.addAll(newSet);
System.out.printin(

z. PaSMepHOCTB " HaJirtuvie 2JIeMeHTa

System.out.printin( + set.size());

if (set.contains( ) {
System.out.printin(

}

5. VoasieHre KOJUIEKIUM 3JIEMEHTOB

set.removeAll(newSet);
System.out.printIn(

6. IIpoBepka Ha IyCTOTYy M KJIOHWPOBAHMUE
Habopa

System.out.printin( + set.isEmpty());

HashSet<String> clonedSet = (HashSet<String>) set.clone();
System.out.printin( + clonedSet);

7. OuncTKka MHOXKeCcTBa

set.clear();
System.out.printin(
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§. KHOHT/IpOBaHT/Ie MHOXXeCTBa 2 HpOBepKa HaJIMMumAad HeCKOJIBKMX 2JIeMEHTOB

System.out.printin( boolean containsAll = clonedSet.containsAll(newSet);

i System.out.println(
clonedSet.forEach(System.out::printin); + containsAll);

10. CoxpaHeHme OBIIIX 3/IeMEHTOB 11. JToGasiienue null (3HaueHMe, oOoO3HaUarOIIVE
TCTBYIE OObEKTa

set.add(null);

System.out.printin(

set.remove(null);
set.add( ); System.out.printin(
set.add( );
clonedSet.retainAll(set); E COPTVIPOBKa MHOKeCTBa
System.out.printin( + clonedSet);
System.out.printin( + set);

12. CyaxpoHM3anys

set.add(
set.add( g
set.add( );
set.add( );
List<String> sortedList = set.stream()
.sorted()
.tolist().reversed();

);

Set<String> synchronizedSet = synchronizedSet(new HashSet<>());

synchronizedSet.add( );

synchronizedSet.add( ); Sf\/Stem-_OLIt-println(
System.out.println( + synchronizedSet); sortedList);
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14. [JdoGaBiaeHnmne MHoKectBa B MySQOL npu mnomornm JisiMOOa-BbIpakeHWUII C ITOCIIeAYIOIIVIM
coxpaHeHVeM B dparui

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

String url =
String username =
String password =

String outputFile =

HashSet<String> set = new HashSet<>();
set.add( );

set.add( );

set.add( );

HashSet<String> clonedSet = (HashSet<String>) set.clone();
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14. [JdoGaBiaeHnmne MHoKectBa B MySQOL npu mnomornm JisiMOOa-BbIpakeHWUII C ITOCIIeAYIOIIVIM

coxpaHeHMeM B dpanl

try (Connection connection = DriverManager.getConnection(url, username, password)) {

String createTableSQL = "CREATE TABLE IF NOT EXISTS hashset_elements ("
+ "id INT AUTO_INCREMENT PRIMARY KEY, "
+ "element VARCHAR(255) NOT NULL"
+ ll)ll’_

try (PreparedStatement createTableStmt = connection.prepareStatement(createTableSQL)) {
createTableStmt.executeUpdate();

}

String insertSQL = "INSERT INTO hashset_elements (element) VALUES (?)";
try (PreparedStatement insertStmt = connection.prepareStatement(insertSQL)) {
clonedSet.forEach(element -> {
try {
insertStmt.setString(1, element);
insertStmt.executeUpdate();
System.out.printIn("BctasneH anemeHT: " + element);
} catch (SQLException e) {
e.printStackTrace();
}
1;
}

System.out.printIn("Bce anemeHTbl ycneLwHo BcTaBAeHbl B 6a3y AaHHbIX.");
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TreeSet - xiacc B Java, oTHOcAIINMICA K ITaKeTy java.util m peasmsyoommii CTpyKTypy
JaHHBIX MHOXecTBO. B TreeSet smemeHTBI XpaHATCSA B OTCOPTUMPOBAHHOM IIOPSIIKE.
CaMO MHOXeCTBO CO3/IaHO Ha OCHOBe CTPYKTYpbl KpacHo-uepHoro gepesa (Red-Black
tree). Bce arremeHThI B TreeSet yHUKaJIbHBI, UTO [eJlaeT ero II0JIe3HBIM IS XPaHeHs
JTaHHBIX, KOTOPBIe JOJDKHBI OBITh KaK YHUKJIBHBIMY, TaK ¥ OTCOPTUPOBAHHBIMIL.
COOTBeTCTBEHHO, BCe JaHHbIe XPaHATCS BHYTPU JepeBa.

OcnoBnvie ocobernnocmu:

1. MHOXeCcTBO MOXXHO COPTMPOBATh.

1.1. DnnemenTel B TreeSet Bcerma xpaHATCS B OTCOPTUPOBAaHHOM IIOPSIKe (T.e. B [IOPsIIKe
«T10 BO3PaCTaHWIO».

2. DrtleMeHTBI MOTYT OBITh TOJIBKO YHUKAJIPHBIMM, TaK KaK peainsyeT nHTepderic Set.

3. IlaHHBIe XpaHATCA BHYTPU OMHapHOIO JepeBa.

Koz2oa ucnoavsobamov HashSet?
Ecte HeoOxogmMocTh ObICTpOro mo0OaBiieHMS [aHHBIX ¥ HeT HeOOXOIMMOCTU B
COPTMPOBKE U YIOPSIOUMBaHUM 3JIEMEHTOB.

Koeoda ucnoavzobame TreeSet?
EcTh HEOOXOMMOCTE B COPTUPOBKE U YHOPALOYMBAHUI 3JIEMEHTOB.
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1. COSH&HT/IQ MHOXeCTBa "1 HO6aBHeHT/Ie 2JIEMEHTOB

TreeSet<Integer> treeSet = new TreeSet<>();
TreeSet<Integer> treeSetWithComparator = new TreeSet<>(Comparator.reverseOrder());

TreeSet<Integer> treeSetFromCollection = new TreeSet<>(Arrays.asList(14, 2, 3));

’

treeSet.add(
treeSet.add(
treeSet.add(
(
(

)
);
);
).
)

treeSet.add
treeSet.add

’

’

[T

System.out.printin("MHoxkecTBo 'treeSet'": " + treeSet);

treeSetWithComparator.add(10);
treeSetWithComparator.add(20);
treeSetWithComparator.add(30);

System.out.printIn("MHoxecTtBo 'treeSetWithComparator': " + treeSetWithComparator);

treeSetFromCollection.add(
treeSetFromCollection.add(
treeSetFromCollection.add(

System.out.printIn("MHoxecTtBo 'treeSetFromCollection': " + treeSetFromCollection);
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2. y,uaHeHme JJIEMEHTOB, IIPOBEPKa HaJINM4dMia 3JIEMEHTOB, IIOJIYHeHNE IIEPBOIO U
IocjieTHero 3JIEMEeHTOB, M3BJIeUEHNE I1€ePpBOI'o M ITOCJIEITHETO 2JIEMEHTOB MHOKeCTBa

treeSet.remove(20);

System.out.printIn("MHoxecTBo nocne yganeHusa anemeHTa: " + treeSet);

boolean contains10 = treeSet.contains(10);
System.out.printin("9nemenT '10' ecTb B MHOXKecTBe? OTBeT: " + contains10);

int firstElement = treeSet.first();
int lastElement = treeSet.last();
System.out.printin("MNepBbiii anemeHT MHOXKecTBa 'treeSet': " + firstElement + "\nMNocnegHnit snemeHT MHOXecTBa

'treeSet": " + lastElement);

int firstRemoved = treeSet.pollFirst();

int lastRemoved = treeSet.pollLast();

System.out.printin("MepBbii yaaneHHbIN anemeHT MHoXKecTBa: " + firstRemoved + "\nlMocnhegHnit yaaneHHbI anemeHT
MHoXecTtBa: " + lastRemoved);
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3. HaBuranmoHsHble MeTO[pl, IIOJIy4eHMe IIOJMHOXeCTBa, IojIydeHMe MeHbliero m OOribliero

ITOIIMHOXKeCTBa, MTepalirid 110 2JIeMeHTaM.

treeSet.addAll(Arrays.asList(10, 15, 20, 25, 30));

System.out.printIn("Tekywiee mHoxecTBO: " + treeSet);

Integer higher = treeSet.higher(15);

Integer lower = treeSet.lower(15);

Integer ceiling = treeSet.ceiling(15);

Integer floor = treeSet.floor(15);

System.out.printIn("HavmeHbLUMI1 31eMEHT MHOXKEeCTBa cpeau Ynces, Kotopble 6onble 15: " + higher);
System.out.printIn("Hanbonblwnit 31EMEHT MHOMECTBA CPean Yncen, KoTopble meHble 15: " + lower);
System.out.printIn("HavmeHbluMi1 31eMeHT MHOXKECTBa Cpeam Ynces, KoTopble 6osblie nam pasHbl 15: " + ceiling);
System.out.printIn("Hanbonblnit 31EMEHT MHOMECTBA CPeAM YMCEN, KOTOPblE MeHbLe UaKn pasHbl 15: " + floor);

NavigableSet<Integer> subSet = treeSet.subSet(10, true, 25, false);
System.out.printIn("Monyuynsweeca nogmHoxecTso: " + subSet);

SortedSet<Integer> headSet = treeSet.headSet(20);

NavigableSet<Integer> tailSet = treeSet.tailSet(15, true);
System.out.printIn("MoamHoxkecto (< 20): " + headSet);
System.out.printIn("MogmHoxkectso (>= 15): " + tailSet);

System.out.printIn("Utepauunsa anementos (ASC):");

Iterator<Integer> iterator = treeSet.iterator();

while (iterator.hasNext()) {
System.out.print(iterator.next() + " ");

}

System.out.printin();

System.out.printIn("UTepauns anementos (DESC):");

Iterator<Integer> descendinglterator = treeSet.descendinglterator();

while (descendinglterator.hasNext()) {
System.out.print(descendinglterator.next() + " ");

}

System.out.printin();
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4. IlpoBepka Ha IIyCTOTy, pa3Mep MHOXECTBa, OYMCTKa MHOXECTBa, COPTMPOBKAa MHOXECTBa,
ITpOBepKa Ha COPTUPOBKY Uepe3 KoMIIapaTop, IIpeodpazoBaHie MHOXKECTBA B MacCHB.

boolean isEmpty = treeSet.isEmpty();

int size = treeSet.size();

System.out.printIn("Myctoe mHoxkecTBo? OTBET: " + iSEmpty);
System.out.printIn("Pasmep mHokecTBa: " + size);

treeSet.clear();
System.out.printIn("MycToe mHoxecTBO (Nocne ouncTku): " + treeSet.isEmpty());

treeSet.addAll(Arrays.asList(5, 10, 15, 20, 25));
NavigableSet<Integer> descendingSet = treeSet.descendingSet();
System.out.printIn("OTcopTnpoBaHHOe B 0bpaTom nopsake MHoxKecTBo: " + descendingSet);

Comparator<? super Integer> comparator = treeSet.comparator();
if (comparator == null) {

System.out.printIn("TreeSet ncnonb3yeT ynopagoymMaHme no ymondaHmio.");
} else {

System.out.printIn("TreeSet ncnosb3yeT KaCTOMHY COPTUBKY.");

}

Object[] array = treeSet.toArray();
System.out.printIn("MpeobpasoBaHHOe B MaccMB MHOXKecTBO: " + Arrays.toString(array));

Integer[] integerArray = treeSet.toArray(new Integer[0]);
System.out.printIn("MpeobpasoBaHHOE B LLE/NIOYNCAEHHbI MacCcMB MHOXeCTBO: " + Arrays.toString(integerArray));




JIextimst Nod. Kitaccpl, MeToibI M 00beKTHI Java. iHTepderichl.
Uckarouennsa. Otnagka mporpamm. Kosuiekmmn.

Kosneknmn. Ouepenn. FIFO: teopusi. VIHTepderic Queue

Ouepens — onHa 13 PyHIAMEHTAIBHBIX CTPYKTYP JaHHBIX, IIPeICTaBIIsaoIas co0o
KOJUIEKLIVIO 3JIeMeHTOB, OpraHmn30BaHHbIX 110 HpuHIny FIFO.

FIFO (First-In, First-Out) — mnpuHIIMO opraHM3alUM " yIIpaBjIeHs] JaHHBIMU, IIPU
KOTOPOM IIEPBBIN 3JIEMEHT, IIOCTYHMBIINI B CUCTeMy, oOpabOaThIiBaeTCsl II€PBBIM, UTO
HAIIOMIMHAET o4depelb B PeaJIbHOV JXM3HM: IEPBBINI IIPUIIETT — IIepPBbI OOCITyXeH.
Peasm3oBbiBaeTcs mpu HoMolm nHrepderica Queue.

OcHOBHBIE 0COOEHHOCT;

1.

2.

Ilopadok  obpabomxu  34emenmoB. T.e. s11eMeHTBI  OOpalaThIBAlOTCS B
I10CJIeIOBATEIIBHOCTY VX IIOCTYIUIEHMS.

HHobabaenue s31emenmob 6 koney ouepedu. T.e. HOBble 37IeMeHTHI J100aBJISIOTCA B
KOHeI] CTPYKTYPbl JJaHHBIX.

Yoaaenue u usbaeuenue snemenmob u3z nauara ouepedu. T.e. 371eMeHTHI YOAISIOTCA U
M3BJIEKAIOTCS 110 YMOJITYaHUIO 13 Havasla ouepei.

OTcyTcTBMe MPOM3BOIBHOIO AocTyna. T.e. B KJIacCMUYeCKO peayiM3alli odepean
HeT BO3MOJKHOCTM JIOCTyIla K 3JIeMeHTaM II0 MHJIEKCYy WJIM WM3MeHeHMs IIopsiKa
3JIEMEHTOB.



JIextimst Nod. Kitaccpl, MeToibI M 00beKTHI Java. iHTepderichl.
Uckarouennsa. Otnagka mporpamm. Kosuiekmmn.

Komnekumn. Ogepenwn. FIFO: Teopus. IaTepderic Queue. I'me ncnonbs3yercs

(ocHOBHBIE MOMEHTHI)?

1. MHOTOIIOTOYHOCTD

1.1. Marepderic BlockingQueue. Vicrionw3yeTcs: mjid Ilepefiadyy JaHHBIX MeXAy HOTOKaMM C BO3MOXXHOCTBIO
OJ10KMpPOBKM ITpM J0OaBIeHMM M M3BJIeueHUM 351eMeHToB. HeoOxommm i1t m30eranms BbIOpOca MCKITIOUEeHUT
TPV OJJTHOBPEMEHHOM VICIIOJIb30BaHMM OUepey HECKOJIbKVIMI ITIOTOKaM.

1.2. Kinacc ThreadPoolExecutor. Vicmosp3yeT ouepeny [misi XpaHeHMs 3a7ad, OXWIAIOMIVIX BBIIOIHEHWS
IIOTOKaMU U3 ITyJIa.

2. O0paboTKa cOOBITMII M COOOIITEeHMII

2.1. Java Message Service (JMS). Vcrosb3yer odepeny I acMHXPOHHOW Ilepefiadyt COOOIIEHMII MeXIy
pa3/IMYHBIMI KOMIIOHEHTaMU pacIIpee/IEHHbBIX CYCTEM.

2.2. O6paborka coobrtuit B GUI (Graphical User Interface). B Swing 11 JavaFX coObITist mosip30BaTesisi CTaBsITCA
B oueperib Event Dispatch Thread (EDT) 1 mociienoBaTeibHO 00pabOTKM.

3. IInmanupoBaHmne 3agau

3.1. Ilnaanposmukm 3agad. Viurepdec ScheduledExecutorService ncrionb3yer odepenyt ¢ IpuopUTETOM I
IUIAaHMPOBAHMS BBIIIOJIHEHVIS 3a/1a49 B OIIPeIeTIEHHOE BpeMsI VIV C OITPeIeTIEHHO 3a1ePKKOTL.

3.2. Batch-o6paborka. B mpwioxenusix, rae HeoOxoammo obpaboTaTe OoJIbIlIOe KOJIMYECTBO 3a/jayu IaKeTHO,
3a7laum CTaBATCS B oueperlb 1 00pabaThIBArOTCS ITOCIIeIOBATEIIFHO VIV ITapaslIeTbHO.

4. Machine learning & Deep learning, 6os1p11111€e TaHHBIE.

4.1. ITapansenbHasa 00paboTka 3amad — IIpyu 00paboTKe OOJIBIINX 0OBEMOB TAaHHBIX 3a/Jauil MOT'YT CTaBUTHCS B
oueperp VI pacIipeie]IEHHOM 00paboTKM Ha KilacTepe.

4.2. TlorokoBasi 00paboTKa OaHHBIX — B Takux dgpermBopkax, kak Apache Flink wmm Apache Storm,
HaIlVICaHHBIe Ha Java, ouepe/y MCIOJIb3YIOTCS IS YIIpaBJIeHs IIOTOKOM JJaHHBIX.



JIexnms: Ne4. Kitaccel, MeToapl 1 00beKTHI Java. IHTepderichl.
Ucknrovennsa. Otnagka nporpamm. Kostexkumm.

Kosuteknmmn. Ouepenn. FIFO. VIaTepderic Queue. Peanm3zanmsa. Yacts 1

4. Bosspaienme
IIepBOTO 3JIEMeHTa.

1. Cosmanme ouepesm. (BBIBOZ)
Queue<String> queue = new LinkedList<>();

2. HO6aBHeHVIe oJIeMEHTAa B
KOHeI1] oqepem/l.

String headElement = queue.element();
System.out.printin(
+ headElement);

5. Bosspamenue (BbIBOM)
IIepPBOTO 3JIeMeHTa.
Bossparraer null, ecim
oudeperp IycCTa.

queue.add(
System.out.printin(

+ queue);

3. JIlobaBsyieHMe 3jIeMeHTa B
KOHeI OUepei.

String peekElement = queue.peek();
System.out.printin(
+ peekElement);

boolean offerResult = queue.offer( ); 6

Bossparienne  (BbIBOA)
IIepBOro 3JIeMeHTa. BrI3bIBaeT
VICKJIIOYeHNe, ecJIn oYeperb
vcTa,

System.out.printin(

+ queue +
+ offerResult);

String removedElement = queue.remove();
System.out.printin(
+ removedElement +
+ queue);

7. BosBpaiileHne  (BBIBOJI)
IIePBOTO 3JIeMeHTa.
Bosspariaer null, ecIm
oyepe[Ip ITyCTa.

String polledElement = queue.poll();

System.out.printin(
+ polledElement +
+ queue);

8. BrI3bIBaeM MCKIIFOUYEeHI.

try {
queue.remove();

} catch (Exception e) {
System.out.printin(

+e);




JIexnms: Ne4. Kitaccel, MeToapl 1 00beKTHI Java. IHTepderichl.
Ucknrovennsa. Otnagka nporpamm. Kostexkumm.

Kosutekninmn. Ouepenn. FIFO. VIaTepderic Queue. Peasmmzanmsa. Yacts 2

9. Yyiazienue B IyCTOVI OUepe/i. 12 JJoGapieHie HECKOJIBKIX /IEMEHTOB B odepenlb, IIPOBEPKa
String nullPoll = queue.poll(); HaJIMuMs 3JIeMeHTa, BbI30B 3JIeMeHTa ouepenn II0 MHIEKCY,
System.out.printin(

+ nullPoll + ") OUVICTKA OUepeINL.

10 BBISOB VCKJTFOUCHMYL. queue.addAll(Arrays.asList(

System.out.printIn( + queue);

try {
queue.element();

boolean containsThird = queue.contains( );
System.out.printin( + queue.peek() + + containsThird);

} catch (Exception e) {
System.out.printin(

List<String> list = (List<String>) queue;
String elementAtindex = list.get(1);
System.out.printin( + elementAtindex);

+e);

11. YmasieHue B mycTov ouyepeni.

queue.clear();
System.out.printin( + queue);

String nullPeek = queue.peek();
System.out.printin(

+ nullPeek);



JIextimst Nod. Kitaccpl, MeToibI M 00beKTHI Java. iHTepderichl.
Uckarouennsa. Otnagka mporpamm. Kosuiekmmn.

Kosuteknimn. Crek. LIFO: Teopwusi. IHTeperic Deque

Crexk — abOcTpakTHas CTPYKTypa JaHHBIX, KoTopas padortaet 110 npuaiuiry LIFO (Last
In, First Out), yTO HepeBOAUTCA KaK «IIOCIIEIHVUM HPUIIET — IIePBbIM BBIIIE». DTO
O3HAUaeT, YTO IIOCJIeIHMII TOOaBJIEHHBII >SJIEeMeHT 6yﬂeT VI3BJIEUEH TI€PBBIM. Crex
MOJKHO IIPeJICTaBUTh KaK CTOIIKY KHWI: Bbl KJIa/IéTe KHUTY OJHY Ha JIPYIryIo, M YTOOBI
B34Tb KHUT'Y, HY>KHO CHATb BEPXHIOIO.

LIFO (anrs. Last In, First Out — «11ociiemHMM OpuIés, mepBbIM BbIIIes») — IIPVHIINAIL
OpraHM3aliil ¥ yIpaBjleHUs [TaHHBIMM, IIPY KOTOPOM IIOC/IeHUN J0OaBIeHHBIN
371leMeHT OyjeT W3BjIeuéH IepBbIM. Peasn3oBblBaeTcs IIpyM IHOMOIIM MHTepderica

Deque.

OcHoBHass 0c00eHHOCTB: NOPAOOK 00pabomku 31emenmoB. T.e. TIOCIIeTHUN BOILIEJ],
IIePBBIVI YIIIesI: [TOCJIeTHUVI JO0OaBJIeHHBIV 3JIeMeHT V3BJIeKaeTCs IIePBBIM.

HpT/IMeHHeTCH IIpu yIIpaBjIeHUM IIaMSIThIO 1 BbI30BE METO/IOB, IIpU «0bxome» rpanOB 141
JepeBbeB, a TaKXe B 6pay3epax Opu peanM3aniy HaBUTallMM W IIPU  BbI3OBE
VICKJIFOUEHWII.



JIexnms: Ne4. Kitaccel, MeToapl 1 00beKTHI Java. IHTepderichl.
Ucknrovennsa. Otnagka nporpamm. Kostexkumm.

Komnekumm. Crek. LIFO. IaTepderic Deque. Peanmn3anms. Yacte 1

1. [ToGaBsieHMe 371€MEHTOB. 2. VI3BJjIeueHe 3JIeMeHTOB BepXHero VPOBHY.

stack.push("Esrennin"); System.out.printin("peek(): " + stack.peek());
stack.push("Oasuza");

stack.push("AHTOH");
System.out.printIn("Ctek nocne go6asnexua: " + stack); System.out.printin("peekFirst(): " + stack.peekFirst());

stack.addFirst("Anekcangp"); try {

System.out.printIn("Mocne gobasnexusa: " + stack); System.out.printIn("Bbi3oB anemeHTa metoaom getFirst(): " + stack.getFirst());
} catch (NoSuchElementException e) {

System.out.printin("Crek nyctoit npu Bbi3oBe getFirst()");
stack.offerFirst("Erop"); }

System.out.printIn("Mocne gobasneHua: " + stack);

3. IIpoBepka cOCTOSIHMA CTEKa.

System.out.printIn("Cogep*ut nn ctek anemeHT 'EBreHmin'? " + stack.contains("Esrenuin"));

System.out.printIn("Pasmep cteka: " + stack.size());

4. Vltepanus creka.

System.out.printIn("Crek nyct? " + stack.isEmpty());

System.out.printIn("UTepaunsa oT BepwnHbI K OCHOBaHMIO:");

Iterator<String> iterator = stack.iterator();

while (iterator.hasNext()) {
System.out.printIn(iterator.next());

}

System.out.printIin("UTepaunsa ot ocHoBaHuMsA K BepmnHe:");

Iterator<String> descendinglterator = stack.descendinglterator();

while (descendinglterator.hasNext()) {
System.out.printin(descendinglterator.next());

}




JIexnms: Ne4. Kitaccel, MeToapl 1 00beKTHI Java. IHTepderichl.
Ucknrovennsa. Otnagka nporpamm. Kostexkumm.

Komnekumm. Crek. LIFO. IaTepderic Deque. Peann3anms. Yactp 2

5. yﬂaneﬂme M 110JIy4YeHMe yaaJIeHHbIX 3JIEMEHTOB 113 CTEeKa.

System.out.printIn("YaaneHHbii anemeHT metogom pop(): " + stack.pop());
System.out.printIn("Crek nocne yganenus: " + stack);

System.out.printIn("YganeHHbii anemeHT metogom removelast(): " + stack.removelast());
System.out.printIn("Crek nocne yganenums: " + stack);

try {
System.out.printIn("YaaneHHbii anemeHT metogom removeFirst(): " + stack.removefFirst());

} catch (NoSuchElementException e) {
System.out.printIn("Crek nyctoi npu BbizoBe removeFirst()");

}

System.out.printIn("Crek nocne yaanenus: " + stack);

String polledElement = stack.pollFirst();
if (polledElement != null) {

System.out.printIn("YaaneHHbit snemeHT metogom pollFirst(): " + polledElement);
}else {

System.out.printIn("Crek nyctoi npu Bbizose pollFirst()");

}

System.out.printin("Crek nocne yaanenus: " + stack);

stack.clear();
System.out.printin("Mocne clear: " + stack);

System.out.printIn("Crek nyct nocne clear()? " + stack.isEmpty());




JIexnms: Ne4. Kitaccel, MeToapl 1 00beKTHI Java. IHTepderichl.
Ucknrovennsa. Otnagka nporpamm. Kostexkumm.

Komnekummu. Crek. LIFO. IaTepderic Deque. Peann3anms. Yacte 3

6. HOqueHVIe 2JIEMEHTOB 113 HYCTOFO CTEeKa.
System.out.printin( + stack.peek());

try {

System.out.printin( + stack.pop());
} catch (NoSuchElementException e) {

System.out.printin(

}

try {

System.out.printin( + stack.getFirst());
} catch (NoSuchElementException e) {

System.out.printin(

}




JIextimst Nod. Kitaccpl, MeToibI M 00beKTHI Java. iHTepderichl.
Uckarouennsa. Otnagka mporpamm. Kosuiekmmn.

Kosnekummn. Ilpuopurernas odepens. Kitacc PriorityQueue. Teopusa

Ouepenp ¢ MPUOPUTETOM — 3TO aOCTpaKTHasl CTPYKTYypa JaHHBIX, B KOTOPOV KaXKIIbIN
3J7IeMEeHT VIMeeT OIIpefeJIEHHBIN TpuopuTeT. B omimume oT oObryHOM oueperu (FIFO —
First In, First Out), rme siemeHTHl 00pabaThIBAIOTCA B MOPSAKe WX HOCTYIUIEHUS,
oueperb C IPUOPUTETOM OpraHM3yeT 3JIeMeHThl TaKMM 00pa3oM, 4YTO 3JIeMeHT C
HaVBBICIIIVIM  [IPVOPUTETOM W3BJICKACTCS IIePBBIM, HE3aBUCUMO OT BpPEeMeHW ero
1o00aBIeHMA.

OcHOBHBIe 0CO0eHHOCTH:

1. EcmecmBentviit nopAaoox uiu xomnapamop. T.e. a7ieMeHTbI JO/DKHBI peaI30BbIBaTh
nHrepderic Comparable wi pomkeH ObiTh HpemocrasieH Comparator s
oIpeziesieHNs TIOpsKa IpMopUTeToB. [10 yMoTuaHMIO IpropuUTeT BBICTABIISETCS Ha
BO3pacTaHue.

2. He donyckaem null 31emenmoB. T.e. nonbiTKa J00aBuTh null BeI30BeT McKIIIOUEHME
NullPointerException.

3. He eapanmupyem nopadox 041 odunaxkoBuix npuopumemo8. T.e. eciivi 371€eMeHTBI
VIMEIOT OVHAKOBBIVI IIPVOPUTET, OPANOK VX M3BJIeUeHNs He TapaHTUPYeTCs.

4. Henomoxobesonacua. T.e. g MHOIOIIOTOYHBIX IIPWIOXKEHUI PEeKOMEHIyeTCs
mcnosb3oBaTh PriorityBlockingQueue 13 nakera java.util.concurrent.




JIexnms: Ne4. Kitaccel, MeToapl 1 00beKTHI Java. IHTepderichl.
Ucknrovennsa. Otnagka nporpamm. Kostexkumm.

Kosuteknmmm. IlpuopurerHas ouepens. Kiiacc PriorityQueue. Peastm3sanms. Yacre 1
1. OOmmas peanvsarms.

import java.util.Arrays;
import java.util.PriorityQueue; System.out.printin( + queue.poll());
System.out.printin( + queue.remove());
public class Main {
public static void main(String[] args) {
queue.addAll(Arrays.asList(5, 25, 30));
PriorityQueue<Integer> queue = new PriorityQueue<>();

System.out.printin(
queue.offer(10); queue.containsAll(Arrays.asList(5, 25)));
queue.offer(20);
queue.offer(15);
queue.removeAll(Arrays.asList(5, 25));
System.out.printin( + queue);
System.out.printin( + queue.peek());

queue.retainAll(Arrays.asList(20, 30));
System.out.printin( + queue.contains(20)); System.out.printin( + queue);

queue.clear();
System.out.printin( + queue.size()); System.out.printin( + queue.isEmpty());
}
i

System.out.printin(
for (Integer num : queue) {
System.out.printin(num);

}




JIexnms: Ne4. Kitaccel, MeToapl 1 00beKTHI Java. IHTepderichl.
Ucknrovennsa. Otnagka nporpamm. Kostexkumm.

Kosuteknium. Ilpuopwurernas ouepens. Kiacc PriorityQueue. Peantn3zanms. Yacts 2

2. Oqepeﬂh C IIPMOPUTETOM Ha OCHOBE YMCeJI. 3. Oqepeﬂh C IIpMopmreToOM Ha OCHOBE [1JIVTHbI

. . o CTPOKII.
import java.util.PriorityQueue;

import java.util.Comparator;
public class Main { import java.util.PriorityQueue;
public static void main(String[] args) {
PriorityQueue<Integer> queue = new PriorityQueue<>(); public class Main {
public static void main(String[] args) {

PriorityQueue<String> queue = new

queue.add(50); PriorityQueue<>(Comparator.comparingint(String::length).thenComparing(C
queue.add(1); omparator.naturalOrder()));

gueue.add(3);

gueue.add(2);

gueue.add(4);

queue.add("EBreHuin");
queue.add("Oasua'");
queue.add("Uropb");
queue.add("AHTOH");
queue.add("AnekcaHap");

while (!queue.isEmpty()) {
System.out.printin(queue.poll());

while (!queue.isEmpty()) {
System.out.printin(queue.poll());
}
}
}



JIexnms: Ne4. Kitaccel, MeToapl 1 00beKTHI Java. IHTepderichl.
Ucknrovennsa. Otnagka nporpamm. Kostexkumm.

Komnekumm. Ilpuopurernas ouepenpb. Kiacc PriorityQueue. Peanmmszanmsa. HYacrs 3

4, Oqepenh C BBICTaBJIEHMEM COOCTBEHHOTO IIpropuTeTa.

import java.util.PriorityQueue;
import java.util.Comparator;

priority

record Task(String name, int priority) {

}

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

Comparator<Task> taskComparator = Comparator.comparingint(Task::priority);

PriorityQueue<Task> taskQueue = new PriorityQueue<>(taskComparator);

taskQueue.add(new Task("HanucaTb otuet"”, 2));
taskQueue.add(new Task("Mposeputs nouty", 1));
taskQueue.add(new Task("MoarotoBuTtb NpeseHTauuio", 3));

while (!taskQueue.isEmpty()) {
Task task = taskQueue.poll();
System.out.printIn("BbinonHseTca 3agava

m "

+ task.name() + "' c npuoputetom " + task.priority());




Jlexiimsas No5. MHOTOIIOTOUYHOCTb.

IToTroku (MHOronoTo4HoOCTh). Teopusi. Yactp 1. OcHOBHBIE IIOHATHA U OoOpeaeIeHMs

MHOTOonoTOYHOCTE ITpe/ICTaBIsseT cOOOV MexXaHV3M BBIIIOJIHEHVSI HeCKOJIBKIX IIOTOKOB
OQHOBPEMEHHO B paMKax OLHOro IIporecca. MHOrOmOTOYHOCTb VICIIOJIB3YeTCsS I
YTy YllleHVs IPOU3BOAMUTEIbHOCTY U IIapajule/IbHO 00paboTKM 3a1ad.

Ocnobuvle nonamus:

1. Ilponecc (Process) mpesncrasisieT coOOM 3K3eMIUIAP I[IPOrPaMMBbl, KOTOPBIN
BBITIOJTHSIETCSI B OIlepallMOHHON cucTeMe. KaXXIpIi mpoliecc mMeeT cBOe COOCTBEHHOe
aIpecHoOe IIPOCTPaHCTBO. [Ipoliecchl M30/IMpPOBaHbI PYT OT JApyTa.

2. Torok (Thread) mipesicTaBiisieT cOOOT MOAIPOIIECC, KOTOPHIN BBITIOIHSETCS B paMKax
ofTHOTO mpottecca. [ToToKM offHOTO TTpoIiecca aesaT obIliee ajipecHOe MPOCTPAHCTBO,
YTO M03BOJIIeT MM 3P PEeKTMBHO B3aMMOENICTBOBATh, HO TpebyeT CMHXPOHM3AIINU
TJTSL TIpeoTBPpallieHs KOH(ITMKTOB.

3. MHOromoTro4HOCTh (Multithreading). Vcrionp3yeTcs TS BBITTOJTHEHMS
Iapa/UleJIbHBIX 3ajlad, TakKuX KakK oOpaboTka BBOda/BBIBOA, BBIUMCIIEHNS,
00paboTKa JaHHBIX, B3aMMOJIEVICTBIE C I0JIb30BaTeIEM U T. 1.




Jlexiimsas No5. MHOTOIIOTOUYHOCTb.

IToroku (MHOTrOIIOoTO4YHOCTH). Teopusa. Hactp 2. OcHOBHBIE ITIpenMyIlIecTBa
MHOI'OIIOTOYHOCT

1. MMapannenn3M. [ToTOKM TO3BOJISIOT BBITIOJIHATE HECKOJIBKO 3a/lau OJTHOBPEMEHHO,
YTO 0COOEHHO M0JIe3HO, HallpUMep, IIpu 00paboTke OOJIBIINX JaHHBIX.

2. IloBpIILIeHMEe NpOM3BOAUTEIBHOCTH. PasesieHne 3a1a4 MeXX1y IIOTOKaMy IIOMOTraeT
MaKCUMaJIbHO 3(eKTMBHO WCIIOIb30BaTh pecypchl IIpolieccopa. Hampumep, onmH
IIOTOK MOYKHO pacliapasUIeJINTh Ha JiBa siipa mpoiieccopa.

3. bpIcTpBIT OTKJIIMK. MHOIOIIOTOUHOCTD [eJlaeT IIPWIOXKeHMs 0ojiee OT3bIBUMBBIMU,
HalpuMep, B rpadpmaeckoMm nHTepderice nons3osaressa (GUI).

4. DddexTiBHOE WMcHOIb30BaHME pecypcoB. lIoToku Moryr paboraTb B pexmme
OXWIaHMs IIPV BBIIIOJIHEHWMM OIllepalvii BBOMa/BbIBOJA, IO3BOJISAS OPYIMM IHOTOKaM
VICIIOJIb30BaTh ITPOIeccop.



Jlexiimsas No5. MHOTOIIOTOUYHOCTb.

IToTroxkn (MHOronoro4uHocTh). Teopus. Yacres 3. Moaes1ip MHOTOIIOTOYHOCTH B Java

1. Kitacc Thread. B Java MmHOrOmorouHoCTh peasii3oBaHa dyepe3 kiacc Thread, koTopsii
IIpeCTaBlIsieT TOTOK BBIIOJTHEHMS MOIIpoliecca. i co3maHms HOBOTO TOTOKA
HeoOxonmMo JIMOO co3maTh KJIacC HaclemHMK OT Kiiacca Thread, ymmbo mcriosib3oBaTh
nHTepderic Runnable.

2. Unrtepderic Runnable. VHTepderic Runnable 3amaer Mertonm run(), KoTopsbli
COIEeP>XXUT KOH, KOTOPBIVI HeOOXOAVMO BBIIOJIHWUTH B IIOTOKe. DTOT ITOOXOJ, [I03BOJIAET
n3bexaTb OrpaHMYEeHUII MHOXECTBEHHOIO HacledOoBaHMS, TaK KakK Java He
roiepXnBaeT HacjleoBaHye 0ojlee OJHOro Kiacca.

3. IIyn norokoB (Thread Pool). B Java mpenocrasiien MexaHM3M IS yIIpaBJIeHNS
IIOTOKaMI 4epe3 ITyJIbl [IOTOKOB. DTO CHIDKAET pecypchbl Ha CO3[daHle U YHUUYTOXEeHNe
IIOTOKOB, B JIIOOBIX IIPOeKTaX, HO OCOOEHHO B BBICOKOHATI' Py KeHHBIX.



Jleximvst No5. MHOTOIIOTOUYHOCTb.

ITorokn (MHOronoTo4uHoCTh). Teopusa. Hacre 4. )Kn3HeHHBIVI IIMKJII TOTOKa (1)

1. Co3pmaHmMe MOTOKa - Havda/IbHAsA cTaavs >KM3HEHHOIo IMKJIAa IoJpasyMeBaeT, 4To
IIOTOK CO3/IaH 3a CYeT MHMUIMaIM3alliMy HOBOTO 3K3eMIUIsIpa Kjlacca UM CyIlecTByeT KaK
oopekT Kiacca Thread(). Merton «start()» ere He BbI3BaH, KaK CJIEACTBIME, IIOTOK He
BBITIOJIHAET HMKAKMX OIlepariumn.

public class Main {
public static void main(String[] args) {
Thread thread = new Thread(() -> {
System.out.printin(
1;

System.out.printin(

2. 3amycK IIOTOKa - BTOpas CTaaus >KM3HEHHOIO IIMKJIAa II0[pasyMeBaeT, YTo II0CjIe
BbI30Ba MeTojla «start()» HOTOK IepexoauT B cocTossHMe BeIrtosiHeHMs («Runnable»). T.e.
IIOTOK TI'OTOB K BBIIIOJIHEHMIO, HO CaMO BBIIIOJIHEHVE 3aBUCUT OT IUIAHMPOBIIMKA
IIOTOKOB ¥ OT 3arpy>KeHHOCTM IIpoLieccopa.

public class Main {
public static void main(String[] args) {
Thread thread = new Thread(() -> {
System.out.printin(
1
thread.start();
System.out.printin(
}
}




Jleximvst No5. MHOTOIIOTOUYHOCTb.

IToTrokn (MHOronoTo4uHoOCTh). Teopusa. Hacre 4. JKnu3HeHHBIVI IIMKJII IIOTOKa (2)

3. biIoKMpOBKa WIM «3aMOpPO3Ka» IMOTOKA - TPeThsl CTaavs >KM3HEHHOIO0 LIMKJIa II0JIpa3yMeBaeT, UTO IIOTOK MOXeT OBITh Kak
3a0710KMpOBaH («3aMOPOKeH»). DTO 3HAYNT, UYTO IIOTOK BPEMEHHO IIPMOCTaHOBIIEH IV He BhITIOIHseTCs. OCHOBHBIE IPMYMHBIL:

- OXWaHMe 3aBeplleHNs IPyroro IoToka (MeToz, join());

- oXwupgaHMe curHasia (Meroasl wait() u notify());

- BBIIIOJIHeHMe MeToza sleep() IJIs IPMOCTAaHOBKM Ha 3aJlaHHOE BpeMs.

[lastee IOTOK BO3BpalllaeTcs B paboyee COCTOsIHME, T.€. B cOCTosHMe «Runnable», BbIrIoIHsAET 3aJaHHBIV KO,

public class Main {

public static void main(String[] args) throws InterruptedException {

System.out.printin( 5

Thread threadl = new Thread(() -> System.out.printin(
thread1.start();

thread1.join();

System.out.printin(

System.out.printin(
Thread thread2 = new Thread(() -> {
System.out.printin(
try {
Thread.sleep( );
} catch (InterruptedException e) {
e.printStackTrace();
1
System.out.printin(
};
thread2.start();




Jleximvst No5. MHOTOIIOTOUYHOCTb.

ITorokn (MHOronoTo4uHocTh). Teopusa. Hacrs 4. )Kn3HeHHBIVI IIMKJII TOTOKa (3)

final Object lock = new Object();
System.out.printIn("FnaBHbIi NOTOK: 3anycKk NnoTokos 3 u 4.");

Thread thread3 = new Thread(() -> {
synchronized (lock) {

try {
System.out.printIn("MoTok 3: }aeT curHana.");
lock.wait();
System.out.printIn("MoTok 3: NMonyunn curHan.");

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

Thread thread4 = new Thread(() -> {
synchronized (lock) {
System.out.printIn("lMoTok 4: oTnpasaseT curHan MNotoky 3.");
lock.notify();

1;
thread3.start();

Thread.sleep(500);
thread4.start();

System.out.printIn("rn1aBHbIN NOTOK 3aBepluaet paborty.");




Jleximvst No5. MHOTOIIOTOUYHOCTb.

ITorokn (MHOronoTo4uHocTh). Teopusa. Hacre 4. JKn3HeHHBIVI IIMKJII TOTOKa (4)

4. «YHUUYTOXKEHMe» WMJIM 3aBeplieHne MOoToKa - PMHa/IbHAsl CTaausa >KXM3HEHHOTIO
OMKJa II0pa3yMeBaeT, 4YTO IIOTOK 3aBepllaeT BBIIOJIHEeHMe KO/a, IIOMEIeHHOIO
BHYTpb IHoTOKa. COOTBETCTBEHHO, IIOTOK OOJIBIIIe HEe MOXXeT OBITh Ilepe3allyIlleH I10CIIe
3aBepiteHns. I1ocsie 3aBepitieHNs IIOTOKa CO3/1aeTC HOBBI.

public class Main {

public static void main(String[] args) {
Thread thread = new Thread(() -> {
System.out.printin(

1;

thread.start();

try {
thread.join();
System.out.printin(

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




Jleximvst No5. MHOTOIIOTOUYHOCTb.

IToTrokn (MHOronoTo4uHoCTh). Teopusa. Hacre 4. JKn3HeHHBIVI IIMKJII TOTOKa (5)

IIpuMep BbIBOOA COCTOAHMM IIOTOKA

public class Main {

try {
public static void main(String[] args) { Thread.sleep( );

System.out.printin(
Thread thread = new Thread(() -> { + thread.getState());

System.out.printin( } catch (InterruptedException e) {

try { e.printStackTrace();

Thread.sleep( ); }

} catch (InterruptedException e) {
} e.printStackTrace(); iy {
System.out.printin( ; el .
): } catch (InterruptedException e) {
’ e.printStackTrace();

}

System.out.printin( + thread.getState());

System.out.printin(
thread.start(); thread.getState());
System.out.printin( }

thread.getState()); }




Jleximvst No5. MHOTOIIOTOUYHOCTb.

ITorokn (MHOronmoTouHoCTh). ITpakTiika. Yacrs 1. JKnu3HeHHBIVI IIMKJIT IIOTOKA

IIpuMep npuMeHeHVsI MHOIOIIOTOYHOCTM IIPM BHECeHUWM OOJBIINX OaHHBIX B

MySQL (1)

import java.io.BufferedReader;

import java.io.FileReader;

import java.sgl.Connection;

import java.sgl.DriverManager;

import java.sgl.PreparedStatement;

import java.sgl.Statement;

import java.util.ArrayList;

import java.util.List;

import java.util.concurrent.atomic.Atomiclnteger;

public class Main {
private static final String DB_URL =
private static final String DB_USER = ;
private static final String DB_PASSWORD = ;
private static final int THREAD_COUNT = 14;
private static final Atomiclnteger progressCounter = new Atomiclnteger(0);

public static void main(String[] args) throws Exception {

createTablelfNotExists();

String filePath = "C:\\ A\} \\\




Jleximvst No5. MHOTOIIOTOUYHOCTb.

IToTroku (MHOronmoTouHoCTh). ITpakTiika. Yacrs 2. JKu3HeHHBIVI IIMKJI IIOTOKA

IIpuMep npuMeHeHVsI MHOIOIIOTOYHOCTM IIPM BHECeHUWM OOJBIINX OaHHBIX B

MySQL (2) (3)

List<String[]> data = readDataFromFile(filePath); long startTime = System.currentTimeMillis();

. . List<Thread> threads = A List<>();
int totalRows = data.size(); s red reads = new ArrayList<>()

for (List<String[]> partition : partitions) {
System.out.printf( Thread thread = new Thread(() -> {
totalRows); try {
insertDatalntoDB(partition, totalRows);
} catch (Exception e) {
e.printStackTrace();

int partitionSize = (int) Math.ceil((double) totalRows / }

: 1;
THREAD_COUNT); threads.add(thread);

thread.start();
1

List<List<String[]>> partitions = new ArrayList<>();

for (Thread thread : threads) {
thread.join();

for (inti=0; i< THREAD_COUNT; i++) { }

int start =i * partitionSize;
. : . . long endTime = System.currentTimeMillis();
int end = Math.min(start + partitionSize, totalRows);

partitions.add(data.sublList(start, end)); System.out.printin(

System.out.printf(
,i+ 1, start, end); System.out.printf( , (endTime - startTime) /




Jleximvst No5. MHOTOIIOTOUYHOCTb.

IToroku (MHOronmoTouHoCTh). ITpakTiika. Yacrs 3. JKnu3HeHHBIVI IIMKJIT IIOTOKA

IIpuMep npuMeHeHVsI MHOIOIIOTOYHOCTM IIPM BHECeHUWM OOJBIINX OaHHBIX B

MySQL (4)

private static void createTablelfNotExists() throws Exception {
String createTableSQL =

try (Connection connection = DriverManager.getConnection(DB_URL, DB_USER, DB_PASSWORD);
Statement statement = connection.createStatement()) {
statement.execute(createTableSQL);
System.out.printin(
}
}




Jleximvst No5. MHOTOIIOTOUYHOCTb.

IToTrokn (MHOronmoTouHoOCTHh). ITpakTiika. Yacrs 4. JKu3HeHHBIVI IIMKJI IIOTOKA

IIpumep npuMeHeHMs MHOIOIOTOYHOCTM IIPM BHeCEHMM OOJIbIINX JaHHBIX

MySQL  (5)

private static List<String[]> readDataFromFile(String
filePath) throws Exception {
List<String[]> data = new ArrayList<>();

try (BufferedReader br = new BufferedReader(new
FileReader(filePath))) {
String line;
br.readLine();

while ((line = br.readLine()) != null) {
data.add(line.split(","));

}
}

return data;

}

(6)

private static void insertDatalntoDB(List<String[]> partition, int totalRows) throws Exception {
try (Connection connection = DriverManager.getConnection(DB_URL, DB_USER, DB_PASSWORD)) {

String sql =
try (PreparedStatement preparedStatement = connection.prepareStatement(sql)) {
for (String[] row : partition) {
preparedStatement.setDouble(1, Double.parseDouble(row[0]));
preparedStatement.setDouble(2, Double.parseDouble(row([1]));

preparedStatement.setDouble(3, Double.parseDouble(row([2]));
preparedStatement.setDouble(4, Double.parseDouble(row([3]));

preparedStatement.setDouble(5, Double.parseDouble(row([4]));
preparedStatement.setDouble(6, Double.parseDouble(row([5]));

preparedStatement.setDouble(7, Double.parseDouble(row([6]));
preparedStatement.setString(8, row[7]);
preparedStatement.addBatch();

int progress = progressCounter.incrementAndGet();
if (progress % ==0 | | progress == totalRows) {
System.out.printf( , (progress / (double) totalRows) *
}
}

int[] results = preparedStatement.executeBatch();
System.out.printf( , results.length);




Jleximvst No5. MHOTOIIOTOUYHOCTb.

IToroku (MHOronoTouHOCTH). ITpakTrKka. JKm3HeHHBIV IMKJI IOTOKA - 3aK/IIOUeHMe

Taxmm 00pa3oM, MHOTOIIOTOYHOCTE SIBJIsIeTCs TMOKMM 11 3 PEeKTUBHBIM MHCTPYMEHTOM IS
YCKOPEeHVsI BBIIIOJIIHEHVIS 3a/la4, KOTOpble MOT'YT ObITh pa3ie/IeHbl Ha He3aBVCVIMBbIe YacTL.
HanprMep, B KOHTeKcTe pabOThI ¢ DazaMy JaHHBIX MHOIOIIOTOYHOCTb MOXKeT 3HauMTeJIbHO
YIIyUIIUTh POV3BOAUTEIIPHOCTh IIPOrpaMMBbl ITyTeM IIOBBIIIEHMSI CKOPOCTI OOpaloTKm u
BHeceHVsI MHPOpMaLmy, 0ocCOOeHHO IIpy 00paboTke OobIx 00peMoB maHHbIX. KommaecTBo
IIOTOKOB BBICTaBJIANITE B 3aBUCMOCTY OT pecypcoB 11K /cepsepa.

(E

ess finished with exdit

55 finished with exit code @

Pucynoxk 1 - ITpumep moOasiieHMs JaHHBIX C
vicriosib3oBaHmeM 14-tu moTokoB (200 THICSY CTPOK). Pucyrok 2 - IIpumep nobasrieHst JaHHBIX

Ecrim ucionb3oBath 94 110TOKA, TO BpeMs 100aBIeHms (200 ThICAY CTPOK) gepes OOBIYHBIN IIVKJIT Oe3
cHVDKaeTcs 1o 12.5 cexynz. VICIIOJIb30BaHVsI MHOTOIIOTOYHOCTY



OcHOBBI Java: 0CHOBHBIE KOHCTPYKIIVMN.
IIpakTnueckme 3amaum

CemmHapckoe 3aasaTre Nol
Brimo/siHs1€eM TOJIBKO CJI0KHBIN Bap¥MaHT.

Ci10>KHBIV BapMaHT.* 3amadga Nol

basoBuiii Bapuanm. PeaysoBaTh IporpamMmy Uil BBIIIOJIHEHMs CJIEAYIOIIMX MaTeMaTWYecKuX oIlepaluil C
11€JI0YVICJIEHHBIM, OalITOBBIM U BellleCTBeHHBIM TUIIaMM JaHHBIX: CJIOXKeHVe, BbIUMTaHVe, YMHOXeH!e, [leJIeHue,
HejleHVe 110 MOAYJIO (OCTaTOK), MOAYJIb YlCila, BO3BeeHMe B cTelleHb. Bce maHHBIe BBOAATCA C KiIaBUATYPHI
(xtacc Scanner, System.in, nextint).

Caoonviii Bapuanm. Llesouucaennvie, 0aiimoBuoie u BeuwjecmBennvie munvt 0auuslx. Peasi3oBaTh mporpamMmy c
VHTEePaKTMBHBIM KOHCOJIBHBIM MEHIO, (T.e. BBIBOJI CIIMCKa AevicTBuil o mudpam. ITpu sTom npm Haxkatum Ha
1mdpy y Hac IO/DKHO BBIIIOJIHATHCS OIIpelieJIeHHOe JIeVICTBME). 3aaHus IIOJIHOCTBIO MIEHTUYHBI 0a3oBoMy
BapuaHTy. [Ipu 3TOM B mporpaMMe JJaHHBIE ITyHKTHI JI0/DKHBI Ha3bIBATHCS CJIEAYIONIM 00pa3oMm:

BrisecTnt Bce Tabmiet 13 MySQL.

Cospatpb Tabsmity 8 MySQL.

CrtoxxeHMe umcer1, pe3yJibTaT coxpaHuTb B MySQL ¢ mocsienyomyM BIBOOM B KOHCOJIb.

Boerumranme gvices1, pesysbraT coxpaHuTb B MySQL ¢ riociieny oM BbIBOOM B KOHCOJTb.

YMuoxenue guicesi, pesysbTaT coxpanuTb B MySQL ¢ rmocrremy oy BEIBOIOM B KOHCOJIb.

Herenue guces, pesysbraT coxpanuTs B MySQL ¢ rociieqy oM BEIBOJOM B KOHCOJIb.

[erenye guicest 110 MO0 (OCTATOK), pe3yJibTaT coxpaHuTb B MySQL ¢ mocsie1y oM BEIBOOM B KOHCOJIb.
Bo3seneHue unciia B MOIyJib, pe3yJibTaT coxpaHuTb B MySQL ¢ mocsiery oM BBIBOJOM B KOHCOJIb.
BosseneHue unciia B crerieHb, pe3ysbraT coxpaHuTb B MySQL ¢ rmociieqy oM BIBOJIOM B KOHCOJIb.

W RN PN

10. CoxpaHuTb Bce maHHBIe (BBILIeIIOIy4eHHbIe pe3ysbTaTsl) 13 MySQL B Excel 1 BbiBecTr Ha 3KpaH.



OcHOBBI Java: 0CHOBHBIE KOHCTPYKIIVMN.
IIpakTnueckme 3amaum

CemmHapckoe 3aHsaTHe No2

Breimos1HsIeM TOJIBKO CJI0OXKHBIN Bap¥MaHT.

3amaua No2

ba3obBuui Bapuanm. Beectu nse crpokm (He MeHee 50 cMMBOJIOB Kaxdas) ¢ KiIaBuaTypbl. Heobxomymo

BBIBECTVI Ha 9KpaH [IBe BBe[IeHHBIX PaHee CTPOKM, IIOACYMUTATh U BBIBECTY pa3Mep IJIVHBI KaXXIOVI CTPOK,

OOBbeIVHUTDL OJaHHble CTPOKM B OAHY, CPaBHWUTb JAaHHBIE CTPOKM ¥ pe3yJIbTaT CpaBHEHVS BbIBECTV Ha

9KpaH.

Caoxnoui  Bapuanm. CmpokoBoii mun Oannsix. Peayi3oBaTh IIporpamMMmMy C WMHTepPaKTVBHBIM

KOHCOJIBHBIM MEHIO, (T.e. BBIBOJI, CIIVMCKa AevicTBui 110 uydpam. ITpu aTtom mpu HaxkaTyt Ha nudpy y Hac

JOJDKHO BBIIIOJIHATBCA OIIpellelIeHHOe AeVICTBIe). 3aaHs IOJIHOCTBIO MAeHTYHbI 0a30BOMYy BapUaHTY.

[Ipu 3TOM B IIporpamMMe JaHHbBIe ITYHKTHI I0/DKHBI Ha3bIBaThCS CIIEAYIONIM 00pa3oM:

1. BeiBectu Bce Tabsmiibl 13 MySQL.

2. Cosgate Tabmmiry B MySQL.

3. Bsectm aBe cTpoKM C KjIaBMATypbl, pe3yabraT coxpaHuTb B MySQL c mocienmyromyM BBIBOAOM B
KOHCOJIb.

4. IlogcuuraTh pasMep paHee BBEOEeHHBIX CTPOK, pe3ysbraTr coxpaHuTb B MySQL ¢ mocremyromym
BBIBOZIOM B KOHCOJIb.

5. OObennHUTH [IBe CTPOKM B eMHOe 1ieJIoe, pe3ysibTaT coxpaHuTk B MySQL c nmocsieqyomnmm BEIBOIOM
B KOHCOJIb.

6. CpaBHUTBH ABe paHee BBeIleHHbIC CTPOKM, pe3ysbTaT coxpanuTb B MySQL ¢ nmocsemyromyM BBIBOIOM
B KOHCOJIb.

7. CoxpaHUTb BCe mJaHHBIEe (BBIIIEIOTyUYeHHbIe pe3ysibTaThl) 13 MySQL B Excel 1 BeIBecTr Ha sKpaH.



OcHOBBI Java: 0CHOBHBIE KOHCTPYKIIVMN.
IIpakTnueckme 3amaum

CemmHapckoe 3ausaTie No3
BrimosiHs1eM TOJIBKO CJI0KHBIN Bap¥vaHT.

3amaua No3

Ci1o>xHBIN BapMaHT.”

basoBvii  Bapuanm. HeoOxonyMo ¢ KiIaBMaTypbl 3a7aTb HeCKOJIbKO uwmcesl. PeaymsosaTh
IIpOrpaMMy, IIPOBEPSIOIIYIO KaXX[0oe YMCIO Ha IIeJIOCTHOCTH (T.e. Ilejloe 4McIO WIM HeT) U
4eTHOCTb. [Ipy 3ToM HeOOXOAMMO peas30BaTh yCJIOBME Ha IIPOBEPKY 11eJIOCTHOCTM umcia (T.e.
ecJIV I10JIb30BaTelIb BBOJUT He IleJIoe UMCIIO MJIV BOOOIIle He YICiIo, TO CooOIIaTh eMy 00 oInoKe).

Caosxnoul Bapuanm. LlenouviciieHHBINI TUI JaHHBIX. Pea30BaTh IIporpaMMy C MHTePaKTMBHBIM

KOHCOJIBHBIM MEHIO, (T.e. BBIBOJ], CIIVICKa JevicTBuil 1o nudpaM. ITpm sTom nipu Haxatun Ha undpy

y Hac [IO/DKHO BBIIIOJIHATBCA OIIpefe/leHHOe [IeVICTBMe). 3amaHusd IOJIHOCTbIO VAEeHTUYHBI

O0azoBoMy BapmanTy. IIpu 3TOM B ImporpamMMe gaHHBIe ITYHKTBI JOJDKHBI Ha3bIBaThCS CJI€AYIOIIVIM

obpaszom:

1. BeiBecTn Bce Tabmiibt 13 MySQL.

2. Cospatp Tabmmiy B MySQL.

3. BemmosHeHMe 3amaum 0a30BOro BapmaHTa, pe3ysibTaT coxpaHuUTb B MySQL ¢ mociemyromm
BBIBOJJOM B KOHCOJIb.

4. CoxpaHWUTb Bce [JaHHBIe (BbIIIeIIONy4YeHHble pe3ysbTaTsl) 13 MySQL B Excel u BeIBecTr Ha

ITKTPDDAH



OcHOBBI Java: 0CHOBHBIE KOHCTPYKIIVMN.

IIpakTnueckme 3amaum

CemmHapckoe 3ansaTe No4

BrpInosiHsIeM TOJIBKO CJI0>KHBIVI BapyMaHT.

3amaua No4

Ci10>XKHBIVI BapMaHT.*

Bba3obvuii 6apuanm. Beectn e cTpoku (He MeHee 50 cIMBOJIOB KaKiasi) ¢ KJIaBuaTypbl. HeoOxoamMo BeIBeCcTM Ha
SKpaH /IBe BBe[IeHHBIX paHee CTPOKM, BEpHYTb IIOACTPOKY IO MHAeKcaM (substring()), mepeBecT Bce CTPOKM B
BEPXHUI V1 HVDKHUV PEervCTPbl, HaTV MOACTPOKY (TOXKe BBOAMUTH C KJIaBMATYPhI) ¥ OIPENeNINTh: 3aKaHUMBaeTCs
JIVI CTpOKa ftaHHoM roacTpokoit (endsWith()).

Caoxxnuiii Bapuanm. CTpOKOBBIN TUI JaHHBIX. Peasm3oBaTh porpaMmy ¢ MHTEPaKTUBHBIM KOHCOJIBHBIM MEHIO,
(T.e. BBIBOJ, crmcKa nenicTBum 1o mudpam. [Tpm stoM npu Hakatuy Ha 1IM@PY y HAC TO/DKHO BBIIOIHATBCS
oIpesleJleHHOe AevicTBue). 3afjaHus IOJIHOCTBIO MAEeHTUYHBI OazoBoMmy BapmaHTy. IIpm sToM B mporpamme
JaHHble ITyHKTBI [JOJDKHBI Ha3bIBaThCs CJIEIYIOIIM OOpa3oM:

1.
2.
3.

BrisecTnt Bce Tabimmier 13 MySQL.

Cospatb Tabsmity B MySQL.

Bosppammenue moacrpoku mo mHOeKcaM, pesyJsibTaT coxpaHuTkh B MySQL ¢ mocienyromyM BBIBOOOM B
KOHCOJIb.

[IepeBop, CTPOK B BepXHWII 1 HVDKHWUI PeIVICTPBL, pe3yibTraT coxpannTb B MySQL ¢ nociienyommM BeIBOIOM
B KOHCOJIb.

[TovicK TIOZCTPOKM 1 OIIpeesieHVie OKOHYaHMs ITOACTPOKM, pe3yJIbTaT coxpannTb B MySQL ¢ rocenyrormym
BBIBOIOM B KOHCOJIb.

CoxpaHuTb Bce JaHHBIe (BBIIIENOTyUYeHHble pe3ybTaTsl) 13 MySQL B Excel 11 BeIBecT Ha 3KpaH.



OcHOBBI Java: 0CHOBHBIE KOHCTPYKIIVMN.

IIpakTnueckme 3amaum

CeMmmHapckoe 3ausaTe No5

Brino/1HsI€M TOJIBKO CJI0KHBINM Bap¥MaHT.

3amaua No5

Ci10>kKHBIVI BapMaHT. *

basoBvii Bapuanum. CmpoxoBuiii mun danunsix (kaacc StringBuffer). BsecTu nBe cTpoku (He MeHee
50 cuMBOJIOB Kaxnasl) ¢ KiaBuaTypbl. HeoOxommmo BeIBecTM Ha 3KpaH JBe BBeeHHBIX paHee
CTPOKM, M3MEeHUTh HOPSI0K CIMBOJIOB Ha OOpaTHBIV 1 100aBUTh OHY CTPOKY B APYIVIO.

Caoxnoui Bapuanm. CmpokoBoiii mun Odannwvix. Peas3zoBaTh IIporpaMMy C MHTePaKTMBHBIM
KOHCOJIBHBIM MEHIO, (T.e. BBIBOJ, cIMcKa aevnictBum 1o uudpam. I[Tpu stom nipm HakaTmm Ha
11dpy y Hac JOJDKHO BBIIIOJIHSTHCS OIIpelielIeHHOe AeVICTBIe). 3ajauy [IOJIHOCTBIO VIeHTUYHbI
0azoBOMy BapMaHTY.

1.
2.
3.

Beisectt Bce Tabmtibt 13 MySQL.

Cosnatp Tabrmmiry B MySQL.

VI3MeHUTb IIOpSIIOK CUMBOJIOB CTPOKM Ha OOpaTHBIV, pe3yJsbTar coxpaHmTb B MySQL c
ITOCJIeAYIOIIVIM BBIBOIOM B KOHCOJIb.

[J00aBuUTh OZIHY CTPOKY B APYIYIO, pe3yIbTaT coXpaHuTb B MySQL ¢ rocieqyomm BIBOAOM
B KOHCOJIb.

CoxpaHuTb Bce JaHHBIe (BbILIEIOIIy4eHHbIe pe3yiibTaTbl) 13 MySQL B Excel m BbIBecTM Ha
SKpaH.



baszossle npuHIMnel B OOII Java.

ITpakTyeckmue 3agaum

CemmHapckoe 3aasaTre N06
BrimosiHs1eM TOJIBKO CJI0KHBIN Bap¥vaHT.

S3amaua Nob6

Ci10>XHBIN BapMaHT. *
basobvui Bapuanm. Obvexmno-opuenmupobBannoe npozpammupobanue. Heobxomyumo cosmars xitacc ArrayPl
(MogudukaTop gocryma - public), B KoTopoM HeoOXOAMMO cO3[aTh IBa [IBYXMEpPHBIX MaccuBa (BBOZ C
KJIaBUATyphl, 7 CTOJIOIOB M 7 CTpoOK). Hasee HeoOXommMMo co3zaThk Kiacc-HacjlegHMK Matrix (Mommdukarop
nocrymna - public final), B koTopom OyayT HaciiemoBaThCs TaHHBIE MAaTPUIIHI U IlepeMHOXaTbcs. HeoOxommmo
IIepeMHOXWUTD J1Be JaHHBIX MaTPWUIIbI M UTOIOBYIO MaTpUIly (IIpou3BeieHle AByX MaTpPUIL]) BEIBECTV Ha SKpaH.

Caoxnvii  Bapuanm. Ob0vekmuo-opuenmupobannoe npoepammupobanue. PeanusoBaTb IIporpamMmy C

VHTepaKTVBHBIM KOHCOJIbHBIM MEHIO, (T.e. BBIBOJ, CIMCKa AevicTBuil 1o Iudpam. Ilpm sToM nipu Hakatum Ha

undpy y Hac AOJDKHO BBIIIOJIHATBHCS OIIpellejleHHOe [IeVICTBYMe). 3aJauy IIOJIHOCTBIO WAeHTUYHBI 0a30BOMY

BapmaHTy. KaXXIbIl1 ITyHKT MEHIO JOJDKEH ObITh OTHe/IbHBIM KJIaCCOM-Hac/Ie[THMKOM (IIOKIIaCCOM).

1. BeiBectu Bce Tabsmiibl 113 0asbl aHHBIX MySQL.

2. Cosparp Tabmmity B 6ase ganHbIX MySQL.

3. BBecTu OBe MaTpulipl C KJIaBUaTyPhl M KXy M3 HMUX coxpaHuTb B MySQL ¢ mocienyromnM BEIBOIOM B
KOHCOJIb.

4. IlepeMHOXWUTb MaTPUILy, COXPaHWUTb IlepeMHOXeHHYI0 MaTpuily B MySQL m BeIBecTr B KOHCOJIE.

5.  Coxpanurs pesynbsraThl 13 MySQL B Excel 11 BbIBecTH 11X B KOHCOJIb.



baszossle npuHIMnel B OOII Java.

ITpakTyeckmue 3agaum

CeMmmHapckoe 3ausaTre No7
BrInosiHsAEeM TOJIBKO CJI0>KHBIV BapMaHT.

3amaua No7

Cj10KHBIVI BapMaHT. *
ba3oBvii Bapuanm. Ob0wvexmuo-opuenmupobannoe npoepammupoBanue. Heobxommmo cos3maTh
wiacc ArrayPl (monudukarop mocryna - public), B koTopoM HeoOX0aMMO cO30aTh OJJHOMEPHBIN
MaccuB (BBOJ, C KJIaBMaTypbl, 35 3jleMeHTOB). [lajiee HeOOXOAMMO co3aTh KjlacC-HacledHUK Sort
(Mogmuduxatop gocryma - public final), B xoTopoMm OymeTr HaciiemoBaTbCs U COPTUPOBATHCH
BBEIIEHHBIVI paHee MaccuB. HeoOxommmo oOTcOpTHpoBaTh BBEOEeHHBII paHee MacCUB IO
BO3PACTAHMIO ¥ YOBIBAHMIO METOIOM ITY3bIPbKOBOVI COPTUPOBKIA.

Caoxnuoul Bapuanm. O0vexkmuo-opuenmupobannoe npozpammupoBanue. Peain3oBaTh IIPOrpaMMy
C MHTEPaKTUBHBIM KOHCOJIbHBIM MEHIO, (T.e. BBIBOJ], CIIMCKa JevicTBUM 110 Iindpam. [Ipu sTom nipu
HaXaTuy Ha IMU@Py y HaAC JIOJDKHO BBIIOIHATHCS OIIpefieileHHOe JIeVICTBYe). 3a/adll TI0JTHOCTBIO
VIIEeHTUYHBl 0a3oBoMy BapmaHTy. KaXOpllI IIyHKT MeHIO JI0JDKeH OBITh OTHe/IbHBIM KJIaCCOM-
HacCJIe[THMKOM (TIOZIKITaCCOM).

BriBecTnt Bce Tabsmiibl 13 6a3bl JaHHBIX MYySQL.

CosmaTh TaOrmmiy B Oase ganHBIX MYySQL.

BeecTn ogHOMEpHBIN MaccuB 1 coxpaHuTb B MySQL ¢ mocieqy oM BbIBOJOM B KOHCOJIb.
OtcoptrposaTh Maccus 1 coxpaunTb B MySQL ¢ miociieqyroimym BEIBOIOM B KOHCOJIb.
Coxpanuts pesyiprarsl 13 MySQL B Excel 11 BbIBecTM 11X B KOHCOJIb.

Gl PN =



baszossle npuHIMnel B OOII Java.

ITpakTyeckmue 3agaum

CemmHapckoe 3ansaTme No8
BrInosiHsAEeM TOJIBKO CJI0>KHBIV BapMaHT.

3apa4va Ne8 (KonTposipHasa pabora No2)

Cy10>XKHBIVI BapMaHT. *

basoBuiii Bapuanm. Obsexmuo-opuenmupoBannoe npozpammupobanue. Crenavite abcTpakTHbIN K1ace Student,
B KOTOpOM OyayT cilemylomye Ioss (private): name (mms1), age (Bospact). Taxxe cosmamre public-meTomer
setName, getName, setAge, getAge Wi mepemaun 1 IPUCBOeHMS 3Ha4YeHMUII B Kilacce-HacsienHuke Worker. B
JTaHHOM KJIacce peasIM3yiiTe MeTOJ, KOTOPBII BHOCUT JIOIIOJIHUTEJIbHOe private-tiose salary (3apruiara), a Taxxke
MeTonbl public getSalary m setSalary myis mepenaum v ripyrcBoeHMs 3HaUYeHMI 3apIUIaThl. Ha BbIXOzie MBI JOJDKHBI
IIOJIYYMTh VIMS ¥ BO3PACT CTYJIeHTa, a TaKXe ero IIpeirioyaraeMyo 3apIviaTy.

Caoxnvii  Bapuanm. O0vekmuo-opuenmupobannoe npoepammupobanue. PeanusoBaTb IIporpamMmy C
VHTepaKTVBHBIM KOHCOJIBHBIM MEHIO, (T.e. BBIBOJ, CIMCKa AeVicTBui 1o Iudpam. Ilpm s3ToM niput HakaTum Ha
mdpy y HAC AOJDKHO BBIIIOJIHATBCS OIIpelejIeHHOe IEeVICTBYMeE). 3ajauy IIOJIHOCTBIO WAeHTUYHBI 0Oa30BOMY
BapmaHTy. KaXXIpIvt IyHKT MEHIO JTI0JDKeH OBITh OTHAeIbHBIM KJIaCCOM-HaCJIETHMKOM (TIOJIKJIACCOM).

BrisecTnt Bce Tabsmirip! 113 Oasel JaHHBIX MySQL.

Cospatp Tabsmity B 0ase manabIX MySQL.

Beop, ¢ xitaBuaTypel sHageHmnt BCEX mmortent, coxpanuts x B MySQL ¢ rmocieqyromyM BEIBOOOM B KOHCOJIb.
CoxpaneHue Bcex pe3ynbraToB B MySQL ¢ mociiemy oM BBIBOIOM B KOHCOJIb.

CoxpannTtb pesysnbrarsl 13 MySQL B Excel 1 BeiBecTr 1x B KOHCOJIB.

SRR .



baszossle npuHIMnel B OOII Java.

ITpakTyeckmue 3agaum

CeMmmHapckoe 3ausaTe No8

3a maHHYI0 3a1a4y JOIIOTHUTEIHPHO HauncsieTcsa 4.5 0asuia K yyKe CyIIecTBYIOIIMM OalyiaM

ITosryxapaxkopHBIN (1MosTycrnenyajIbHbIV) BapMaHT. 3aava 6e3 HopsIKOBOI0 HoMepa.

Obsexmno-opuenmupoBannoe npozpammupobanue u 6oavuue dannvie. [lan davur Excel, B koTopoMm XxpaHUTCA
Oosiblile MIWUIMOHA 3HAYEHWUI C JAaHHBIMM IIO T'MOPOJIOTMYECKMM IIOCTaM ¥ aBTOMAaTM4YeCKMM cTaHIMsAM PecrryOimkm
bamkopTrocran. HeoOxommmo peansoBaTh IIporpamMMmy C MHTEPaKTMBHBIM KOHCOJIBHBIM MeHIO, (T.e. BBIBOJ, CIIMICKa
fevictui 1o nudpam. Ilpu stoM mpm HaxkaTuym Ha UMdpPy y Hac OOJDKHO BBIIOJIHATBCS OIpelesleHHOe [eVICTBUE).
KaXpIv1 ITyHKT MeHIO JOJDKeH OBITh OT/Ie/IbHBIM KJIacCOM-Hac/IeAHUKOM (moaxiiaccoM). ITyHKTBI KOHCOJIIBHOTO MeHIO:

1. BsiBecTnt Bce TaOmmip! 3 0a3bl JaHHBIX MySQL.

2. Cospatb Tabrmity B 6a3e jaHHbIX MySQL (ogHa m1st Bcero dparuia).

3. DkcnopruposaTh Bce gaHHBIe 13 dawia B Excel B MySQL (¢ ydeTomM CTpyKTyphI IaHHBIX: CTOJIOIIBI TOJDKHBI
Ha3bIBaThCS TOYHO TakkKe, JIOO0 TlepeBecTy Ha3BaHVS Ha aHTJIVIVICKUN SI3BIK).

4. J1onoJHWUTENIbHO pean30BaTh KCIOPT M3 3KCeJlb-dparla M0 CToI0IaM (Ha3BaHMe CTOJI0Ia BBOAUTCA C KJIaBMATYPBhI).
T.e. MBI BBOAMIM Ha3BaHVeE CTOJIOIA M IIPOVICXOAUT SKCIOPT AaHHBIX B Tabmmiry MySQL.

5.  PearmzoBath BBIBOA, M3 MySQL Bcex maHHBIX IO KOOy IMAPOJIOIMUYECKOTO IIOCTa (3afaeTcs ¢ KiIaBMarypsl). T.e.
BBOIVIM KOJI, TVIPOJIOTYECKOr0 II0CTa VI BBIBOSATCS JaHHBbIe TOJIBKO 10 3TOMY I'MIPOIIOCTY.

6. PearmmsoBaTte BbBOI M3 MySQL paHHBIX IO KOOy TIMApPOIIOCTa (BBOAMUTCS C KJIaBMATYPBI) M JaTe (BBOOWTCS C
KIaBrartypsl). T.e. BBoOMM IaTy ¥ KO IMAPOIIOCTA, ¥ B KOHCOJIb TOJDKHBI BBIBOAUTCS BCe JaHHBIE 10 TMIPOIIOCTy Ha
3a7IaBaeMyIo Jary.

Ccpuika Ha dpavut Excel: https:/ /palchevsky.ru/uploads/Urovni2 1 1 new 1 2.xlsx

151 oToOpakeHMs Bcex TaHHBIX HEOOXOAMMO IIpoferiaTh ITOKa3aHHbIe Ha CJIeyIOIIeM carvifie IeVICTBVS.


https://palchevsky.ru/uploads/Urovni2_1_1_new_1_2.xlsx

baszossle npuHIMnel B OOII Java.

ITpakTyeckmue 3agaum

CeMmmHapckoe 3ausaTe No8

3a gaHHYIO 3aJa4y AOIIOJIHUTEIBHO HauncisieTcs 4.5 0asia K y>Ke CyIecTBYOMIMM 0aslylaM

ITonyxapakopHBIN (mosTycrnenyaabHbIV) BapuaHT. IlosicHeHMe K 3agade.
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Kiaccel, MeTOabI M 00BEKTHI B Java.
IIpakTyeckue 3agaum

CemmHapckoe 3ausaTIEe N09

BrImosiHsAeM TOJIBKO CJIOYKHBIV BapuaHT.
3amaua No9

Ci10>KHBIVI BapMaHT. *
basoBuiii Bapuanm. O0sexmuo-opuenmupobBannoe npozpammupobBanue. Heobxomumo cosmate xitacc ArrayPl
(MogudukaTop pocryma - public), B KoTopoM HeoOXOAmMO cO3[aTh [Ba IBYXMEpPHBIX MaccuBa (BBOZ C
KJIaBUATYyPhl, 7 CTOJIONOB 1 7 CcTpOK). [asiee HeoOXxoamMmMo co3aTh KlacChl-HACTIeAHMKHM (Y BceX — MOaAMdUKaTop
nocryna - public final, xkakzmast omeparns ¢ MaTpuilaMyM - OTAENIBHBIV KJlacC-HaCJIeIHMK), B KOTOPBIX OyayT
HaCJIeZI0BaThCS JTaHHBIEe MAaTPUIIHI 1: IIePEMHOXKAThCS, CKITaJIbIBAThCS, BBIYUTATHCS, BO3BOAMUTHCS B CTelleHb. [locite
BBITIOJTHEHMSI KaKIOT0 Kylacca HeOOXOIMIMO BBIBOJIVTH MTOTOBBINI Pe3yJsIbTar.

Caoxnvii  Bapuanm. Ob0vekmuo-opuenmupobannoe npoepammupobanue. PeanusoBaTb IIporpamMmy C

VHTEPaKTVBHBIM KOHCOJIBHBIM MeHIO, (T.e. BBIBOJ, CIIMCKa JemcTBuil 1o umdpam. Ilpm sToM npm HakaTuu Ha

mdpy y HaCc AOJDKHO BBIIIOJIHATBHCS OIIpelesIeHHOe [IeVICTBYMeE). 3ajauy IIOJIHOCTBIO WAeHTUYHBI 0a30BOMY

BapmaHTy. KaXXIprl MyHKT MEHIO JTI0JDKeH OBITh OTHAeIbHBIM KJIaCCOM-HACJIETHKOM (TIOJIKJIACCOM).

1. BeiBecTn Bce Tabimrie! 113 0asel JaHHBIX MySQL.

2. Cosznatp Tabrmiry B 6a3e maHHbIX MySQL.

3. Bectm pgBe MaTpuibl C KiIaBUaTypbl M KaXIyro w3 HUX coxpaHuTb B MySQL c¢ mnocienmyromymMm
dpopMaTpOBaHHBIM BBIBOJJOM B KOHCOJIb.

4. IlepeMHOXWTb, CJIOXKWUTH, BEIYECTh, BO3BECTV B CTeIIeHb MaTPULIBL, & TaKXXe COXpaHUTb pe3ysbraTel B MySQL
VI BBIBECTU B KOHCOJIb.

5. Coxpanurs pesysbraThl 13 MySQL B Excel 1 BbIBeCTH 11X B KOHCOJIb.



Kracchl, MeTOabI M 00BEKTHI B Java.
IIpakTyeckue 3agaum

CeMmmHapckoe 3ausaTre Nol10
BrInosiHsAEeM TOJIBKO CJI0>KHBIV BapMaHT.

3amaua Nol10

Ci10>KHBIVI BapMaHT. *

baszobeui  Bapuanm. Obsexkmuo-opuenmupobannoe npoepammupoBanue. CosgaTrh Kiacc Student ¢
MoaudmkaTopoM goctymna public. B maHHOM Kiacce co3maTe MeToH, B KOTOpOM [go0OaBiiseM TIIONSL C
MoaMdMKaTOPOM JOCTyIIa private, ¢ X IOCIeOYIOIIM BBOAOM C KilaBnaTypbl: KodecTBo cTyeHTOB, JaHHble
O KOTOPBIX BBOAMM ¢ KiIaBuaTypsl; ID crynmenra; Hampasinenue nonrorosku crygenTa; @O crymenta; I'pynma
cTyneHTa. Jlajiee co3paTh JBa Kilacca-HacjIeHMKA, B KOTOPBIX MBI IlepeoIipesiesisieM [JaHHBIVI MeTOf, CyIep-
wIacca. HeoOxomyMo peasmm3oBaTh IOIMMOP@HBIN BBIBOM, JAaHHOIO MeToxa. MuHMMasIbHOE KOJINMYeCcTBO
crynenToB 5. Ha BbIxoze MBI JO/DKHBL HOJIYYUTH COMCOK CTYJIEHTOB B TaOJMYHOM Buje (C 3aroJoBKamMu

CTOJIOIIOB).

Caoxnvii  Bapuanm. Ob0vekmuo-opuenmupobannoe npoepammupobanue. PeanusoBaTb IIporpamMmy C

VHTePaKTVBHBIM KOHCOJIBHBIM MEHIO, (T.e. BBIBOJ, CIIMCKa JeVcTBuUil 1o umdpam. IIpu sToM npm HakaTumn Ha

1dpy y Hac JOJDKHO BBIIOJIHATHCSA OIpesle/leHHOe eViCTBIe). 3afadnt IOJIHOCTBIO MIeHTUYHBI 3aaHmnio Nel.

KakmpIvl IIyHKT MEHIO 0JDKeH OBITh OTAeIbHBIM KJIIaCCOM-HACIIEHMKOM (ITOAKIIACCOM).

1. BeiBectu Bce TaOsmmiibl 113 0a3bl aHHBbIX MySQL.

2. Cosparp Tabmmity B 6ase ganHbIX MySQL.

3. BBectm paHHBle O Bcex CTymeHTax M coxpaHuTb ux B MySQL ¢ mnociregyomyM TabiImuHbIM
(dopMaTHpOBaHHBIM) BEIBOIOM B KOHCOJIb.

4. BemBecTn manuble o crygenTe 1o ID n3 MySQL.

Ynamute nanssle o crygente n3 MySQL 1o ID.

6. Coxpanutb nrorosble pesynbTarhl 13 MySQL B Excel 11 BbIBecT 11X B KOHCOJIb.

o1



Kracchl, MeTOabI M 00BEKTHI B Java.
IIpakTyeckue 3agaum

CemmHapckoe 3aasaTre Noll
BrInosiHsAEeM TOJIBKO CJI0>KHBIV BapMaHT.

3aga4a Nell (KouTposibHasa pabora No3)

Ci10kHBIV BapMaHT. *
ba3sobBuuii Bapuanm. Obsexmuo-opuenmupobannoe npozpammupobatue.

1. Ilod3adaua 1. PaspabortaTep HporpaMmy, B KOTOpOV TpebOyeTcss co3gaTh KiIacC, OMVCBHIBAIOIINAT
reoMeTpUYecKyo Qurypy - TpeyroipHMK. MeTomaMm Kilacca IOJDKHBI OBITh - BBIUMCIEHME IUIOIIA/N,
nepumeTpa. Co3paTe Kilacc-HACTIEOHVIK, OIIPeHeISIONINII IIPSIMOYTOIBHBI TPEYToJIbHMK. Bce maHHBIE IS
TPpeyTOJIbHMKA BBOJIVIM C KJIaBMATYPHI.

2. Ilod3adaua 2. PazpaboTtaTh IIporpaMMy, B KOTOpPOV TpeOyeTcs co3aTh Kilacc ¢ MOAMQPUKATOPOM JOCTyIIa
Public. B manHOM KiTacce HeOOXOAMMO CO37IaTh METOJ, PeaIM3YIOIINII BBIYNMCIIEHVE YeTHBIX 1 HeUeTHBIX
daxropunasnos. Bece marHble BBOAMM C KJIaBUATY PHL.

Caoxnoui  Bapuanm. O0vexkmno-opuenmupobBanurnoe npoepammupobanue. PeasmszosaTe IIporpamMmy C
VHTEPaKTVBHBIM KOHCOJIBHBIM MeEHIO, (T.e. BBIBOJ, CIIMCKa JeVcTBuil 1o umndpam. Ilpu sToM npm HakaTumn Ha
1Py y Hac JOJDKHO BBIIOJIHATHCS OIIpesie/IeHHOe [IeViCTBIe). 3afaunt IOJTHOCTBIO MIeHTUYHBI 3a1aHnio Nel.
KakpIvl yHKT MeHIO J0JDKeH OBITh OTAeIbHBIM KJIaCCOM-HACIIeIHMKOM (IIOAKJIACCOM).

1. BeiBecTu Bce TaGmirel 13 6a3bl JanHBIX MySQL.

2. CospgaTh Tabimiry B 6ase JaHHBbIX MySQL.

3. Pemrenne 6a3oBoro BapmaHTa, coxpaHeHMe pe3ysibTaToB B MySQL.

4. BeiBop, JaHHBIX C yoIoBMeM: BeiBecTr JaHHBIe 110 ID crpokmn. Kaxmas crpoka - pesysibTaThl, COXpaHeHHBIE B
MySQL B xope pertenms nogzagad Nel n Ne2 6azoBoro BapmaHTa.

5. Coxpanutp pesysbrarel 13 MySQL B Excel (3arosioBkm cTosIOLIOB HOJDKHBI IIPUCYTCTBOBATh IIPW 3KCIIOPTE
maHHBIX 13 MySQL B Excel) 1 BbIBeCTM 11X B KOHCOJTb.



Kiaccpl, MeTOabI M 00BEKTHI B Java.

IIpakTyeckue 3agaum

CemmHapckoe 3ausaTre Noll

3a AJaHHYIO 3a/1a9y JOIIOTHUTE/IbHO HaYMCIIsA€TCA 6 0asLI0B K Y>Ke cyIieCTBYInm oa1am

IMosryxapaxopHBI (IIOJTycHelaJIbHbI) BapMaHT. 3a7ava 0e3 IIOpsAAKOBOro HoOMepa.

4. Obsexmno-opuenmupobannoe npozpammupobanue u dosvue dannsvte. lan dar Excel, B koTopoMm XpaHwUTCs
Oospllle MWUIMOHA 3HaYeHWUI C JaHHBIMM 110 TMOPOJIOTMUYECKMM IIOCTaM ¥ aBTOMaTW4ecKMM cTaHuusM PecryOnmkum
bamkoprocran. Heobxogumo peas3oBaTk IporpamMmy ¢ MHTepPaKTMBHBIM KOHCOJIBHBIM MEHIO, (T.e. BBIBOJ, CIIVCKa
pevicteumt o umdpam. Ilpu sToMm mpm HaxaTtuy Ha UM@PY y Hac IOJDKHO BBIIOJIHSATBCS OIIperle/leHHOe JIeVICTBUE).
KaxapIil IyHKT MeHIO JOJDKeH OBITh OT/IeJIbHBIM KJIaCCOM-Hac/IeTHVKOM (ITogkIaccoM). I IyHKTEI KOHCOJIBHOTO MEHIO:

1. BeiBectn Bce Tabsmiibl 13 6a3bl maHHBIX MySQL.

2. Cosgatp Tabmmiy B 6ase manHbIx MySQL (onHa 114 Beero dparia).

3. DkcmoptupoBaTh Bce AaHHBble 13 dawia B Excel B MySQL (c ydeToM CTPYKTYpHI [IaHHBIX: CTOJIOIIBI JIOJDKHBI
Ha3bIBaTbCS TOYHO TAaKXe, JIMOO ITepeBecTyt Ha3BaHWMs Ha aHIJIMVICKU SI3bIK).

4. JlomoyIHUTEIPHO pealn30BaTh SKCIOPT M3 3Kcejlb-dparijia 110 cTojI0aM (HasBaHMe CTOJIOIA BBOOWTCS C KJIaBUaTyPhl).
T.e. MBI BBOAMM Ha3BaHMe CTOJIOIA U IIPOVCXOAUT SKCIOPT JaHHBIX B Tabmiry MySQL.

5.  Pearmsosarp BbIBOI M3 MySQL Bcex maHHBIX IO KOOy TI'MOpPOJIOTMYECKOro IIocTa (3agaercd ¢ KiaBuaTypsl). T.e.
BBOZVIM KO, TMIPOJIOTMYECKOTr0 IOCTa VI BEIBOOATCA JaHHbIe TOJIBKO II0 3TOMY IV POIOCTY.

6. PeammsosaTh BeIBOA M3 MySQL paHHBIX II0 KOOy I'MOpOIIOCTa (BBOOWUTCA C KJIaBMATyphl) M Aare (BBOAUTCS C
KIaBMaTypsl). T.e. BBOOVM 1aTy 1 KO, TMAPOIIOCTA, I B KOHCOJIb JOJDKHBI BEIBOOWTCA BCe JTaHHBIE 110 IMAPOIOCTy Ha
3a7laBaeMylo Jary.

7.  BoccraHoBUTB BCe IpoIyllleHHbIe JaHHBIe (3a MCKIIoUeHreM cTobna «Onmcanme») B MySQL meTomoMm k-6imvoxarnimx cocement
(MeTpuka: EBKIMioBO paccrositme).

Ccpuika Ha dpavut Excel: https:/ /palchevsky.ru/uploads/Urovni2 1 1 new 1 2.xlsx



https://palchevsky.ru/uploads/Urovni2_1_1_new_1_2.xlsx

Komnekumn. VInrepdericol. ickarouenusa. OTiaaka.
IIpakTyeckue 3agaum

CeMmmHapckoe 3ausaTre Nol2
BrInosiHsAEeM TOJIBKO CJI0>KHBIV BapMaHT.

3amaua Nol2

Ci10>KHBIV BapuaHT. *

basobBvui Bapuanm. Obsexmuo-opuenmupobannoe npozpammupoBanue u koarexyuu. Cosgars Kiacc Students c
MoaudmkaTopoMm gnoctymna public. B maHHOM Kiacce co3maTe MeTOH, B KOTOpOM [gobOaBiisseM TIONS C
MoaMMKaTOPOM JOCTyIa private, ¢ X IOCIEOYIOIIM BBOIOM C KilaBuaTypbl: KonmdecTBo cTyieHTOB, JaHHbIe
O KOTOPBIX BBOAMM ¢ KiIaBuaTypsl; ID crynmenra; Hampasinenve nonrorosku cryngenTa; @O crymenta; I'pynma
cTyfeHTa. [lajee cosmaTh Kilacc-HacJIeqHMK, B KOTOPOM MBI IIepeollpesesisieM JaHHBI MeTOJl Cylep-Kjacca m
co3adyM B HeM OTCOPTMPOBAaHHBIN 110 aiidaButy (mo dpammmm) camcok. Heobxoayumo caenats BbIBO, B BUle
TaOJINIIBI C TOMOIIBIO POPMATHPOBAHHBIX CTPOK. MUHIMMaIbHOe KOJIMYeCTBO CTYIeHTOB 7.

Caoxnvii  Bapuanm. O0vekmuo-opuenmupobannoe npoepammupobanue. PeannsoBaTb IIporpamMmy C

VHTEPaKTUMBHBIM KOHCOJIBHBIM MeHIO, (T.e. BBIBOJ, CIIMCKa JeVcTBuUi 1o mmdpam. Ilpm sTom mpm HakaTnm Ha

1Py y Hac JOJDKHO BBIIIOJIHATBCS OIIpefle/leHHOe JeVicTBre). 3afaydnt IOIHOCTBIO MAeHTUYHBI 3aganmio Nel.

KaxmpIvl MyHKT MEHIO JOJDKEH OBITh OT/AeIbHBIM KJIIaCCOM-HACIIEHMKOM (ITOAKIIACCOM).

1. BeiBecTn Bce Tabmpl 113 Oasel JaHHBIX MySQL.

2. Coszgatp Tabimiy B 6ase gaHHbIX MySQL.

3. BBectm paHHBIE O Bcex cTyAgeHTax M coxpaHUTb cimcok B MySQL ¢ mnociemyrommyM  TabImuHBIM
(dopMaTHpOBaHHBIM) BEIBOJIOM B KOHCOJIb.

4. Beieectu manuble o crygeHTe 110 1D n3z MySQL.

Ynamre mannete o crygenTe n3 MySQL 1o ID.

6. CoxpaHutb nTorossle pe3ysbTarsl 13 MySQL B Excel 11 BbIBecTM 11X B KOHCOJIb.

o1



Komnekumn. VInrepdericol. ickarouenusa. OTiaaka.
IIpakTyeckue 3agaum

CemmHapckoe 3ausaTre No13
BrInosiHsAEeM TOJIBKO CJI0>KHBIV BapMaHT.

3amaua Nol13

Cr100KHBIVI BApMaHT. *
basoBuuii Bapuanm. Obvexkmno-opuenmupoBanrnoe npoepammupoBanue u koarexyuu. Cosmate Kitacc Listik c
MoaudmkaTopoMm gocryma public. B mannoM Kiacce cosmathk gBa MeTona: random u input ¢ MogmdukaTopoM
nocryrna protected. BayTpmu meroma random cosmarte crmcok mimHOM w3 1000 cirywanHbIx 3HaveHMM int
(rerepatop). B meTozie input HeoOxoamMoO co3aTh crvcok m3 10 3HaueHM String, BBOOMMBIX ¢ K1aBuarypsl. Ha
BBIXOJI€ [JOJDKHBI IIOJIYYNTh IBa CIVCKA.

Caoxnouii Bapuanm. Obsexmuo-opuenmupobannoe npozpammupobanue u Koarexyuu. PeasmizoBats mporpamMmy
C MHTePaKTUBHBIM KOHCOJIBHBIM MEHIO, (T.e. BBIBOJI CIIMCKa AevicTBuil 110 uudpam. [Ipu sToM nipm Hakatum Ha
1Py y Hac JOJDKHO BBIIOJIHATHCS OIIpesie/IeHHOe [eViCTBIe). 3ajaun IOJTHOCTBIO MIeHTUYHBI 3agaHmnio Nel.
KakpIvl yHKT MeHIO 0JDKeH OBITh OT/AeIbHBIM KJIaCCOM-HACIIeIHMKOM (IIOAKIIACCOM).

BrisecTnt Bce Tabsmmtipl 113 Oasel JaHHBIX MySQL.

Cospatpb Tabsmity B 0ase manHbIX MySQL.

Beectut crimcok 1 coxpanute B MySQL.

Ynanute anement ms ciomcka B MySQL 1o ID.

CoxpaHnTb mTOorosbsle pesynbrarsl 13 MySQL B Excel v BeIBecTH 11X B KOHCOJIb.

AN .



Komnekumn. VInrepdericol. ickarouenusa. OTiaaka.
IIpakTyeckue 3agaum

CeMmmHapckoe 3ausaTie No14
BrInosiHsAEeM TOJIBKO CJI0>KHBIV BapMaHT.

3amaua Nol4

Ci10>kHBIV BapuaHT. *

basobBuui Bapuanm. Obvexkmno-opuenmupoBannoe npoepammupoBanue u koarexyuu. Co3maTh Kitacc Listik c
MoaudmkaTopoMm gocryma public. B mannoM xiacce cosmate ABa MeTona: random um input ¢ MogmdukaTopoM
nocryrna protected. BayTpm meroma random cosmarte crmcok mimHOM w3 1000 cirywavHbIx 3HaveHUM int
(rerepatop). B Metoze input Heobxommmo co3path crcok 3 10000 sHauenun Integer. Ilpu sToM KoIMUecTBO
3JIEMEHTOB ¥ UMCIIOBOVI AMalla30H 3JIEMEeHTOB BBOJISTCS I10JIb30BaTesIeM. BBITTOITHMTD BBOJ UMCiIa C KJIaBUaTyPhI C
TIOCIIETYIOIIeVT IIPOBEPKOVI Ha ITPMHAJIEXHOCT JAHHOTO YlC/Ia JAHHOMY CIIVICKY.

Ob6sexmno-opuenmupobannoe npoepammupobanue u Kosrexyuu. PeasizoBaTh IIporpaMMy € MHTEpPaKTVBHBIM
KOHCOJIBHBIM MeHIO, (T.e. BBIBOJ, CIIMCKa HenicTBum 1no umdpam. I[Tpu stom npm Haxkatum Ha umdpy y Hac
JTOJDKHO BBITIOJTHATBCS OIpesieJieHHOe JeVICTBYIe). 3a1adnt IIOJTHOCTBIO MaeHTUYHBI 3afanyio Nel. Kakast myHKT
MEHIO JI0JDKeH OBITh OT/e/IbHBIM KJIIaCCOM-HaCIeIHMKOM (TIOK/IacCOM).

BrisecTnt Bce Tabsmipl 113 Oasel JaHHBIX MySQL.

Coszpatb Tabsmity B Oase maHHbIX MySQL.

CoxpaHuTs BBOOMMOe unciio n cavcku B MySQL.

Ynanute sanement ms ciomcka B MySQL 1o ID.

CoxpaHnTb mTorossle pesynbrarsl 13 MySQL B Excel v BeIBecTm 11X B KOHCOJIb.

AN .



Komnekumn. VInrepdericol. ickarouenusa. OTiaaka.
IIpakTyeckue 3agaum

CemmHapckoe 3ausaTre Nol15
BrInosiHsAEeM TOJIBKO CJI0>KHBIV BapMaHT.

3amaua Nol15 (koHTpOILHASI paboTa Nod)

C/100KHBIVI BApMaHT. *

basoBuuii Bapuanm. Obvexmno-opuenmupoBannoe npoepammupoBanue u koarexyuu. Cosmate Kitacc Listik c
MoaudmkaTopoM nocrtymna public. B jaHHOM Kiacce co3gaTh MeTof, B KOTOPOM C KiIaBuaTypel BBoamMm 50
3JIEMEHTOB (CO3JaTh yCJIOBIMe Ha BBOJ, He MeHee 1 He Oojtee 50 srieMenToB)._Co3maTh Ki1acc-HacilenHuk Listikl, B
KOTOPOM HeOOXOAMMO IlepeollpeeInTb MeTO[ Cylep-Kilacca M CKOHBEPTMPOBATh CIIMICOK B CTPOKY, a TakKXke
MHOX€eCTBO.

Caoxnouii Bapuanm. Obsexmuo-opuenmupobannoe npozpammupobanue u Koarexyuu. PeasmizoBats mporpamMmy
C MHTePaKTUBHBIM KOHCOJIBHBIM MEHIO, (T.e. BBIBOJI CIIMCKa AevicTBuil 110 uudpam. [Ipu sToM nipm Hakatum Ha
mdpy y Hac JOJDKHO BBIIIOJIHATBCS OIIpeflelleHHOe JeVicTBue). 3afayunt OIHOCThIO MAeHTUYHBI 3aaHmio Nel.
KakpIvl yHKT MeHIO 0JDKeH OBITh OT/AeIbHBIM KJIaCCOM-HACIIeIHMKOM (IIOAKIIACCOM).

BrisecTnt Bce Tabsmmipl 113 Oasel JaHHBIX MySQL.

Cospatpb Tabsmity B 0ase manHbIX MySQL.

CoxpaHUTE BBOOVIMBIV C KJIaBMaTyPbl CHNCOK, a TaKXKe CTPOKY 1 MHOXXecTBO B MySQL.

YnanuTe s11eMeHT 13 crmcKa, cTpoku 1 MHOXKecTBa B MySQL 1o ID.

CoxpaHnTb mTorossle pesynbrarsl 13 MySQL B Excel v BeIBecTm 11X B KOHCOJIb.

AN .



