[porpammupoBaHue
2 ceMecTp
2025

BBegeHue

[aBpunoB AHTOH BanepbeBuny



Tembl 2 cemecTpa ViTMIO

® |11a6/10HbI NPOEKTUPOBaHUSA
® /IxxeHepuKn n Konnekuuu
® BBOA-BbIBO/,

® OyHKUMOHa/IbHOE nporpaMmmmpoBaHme

® CeTeBOe B3anMoaencTene

® MHOronoTo4YHOCTb

® PaboTa c 6azamMmm AaHHbIX

® [padonyeckun nHTepdgenc n nokanmsauns

S,
—
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BBeaeHue ViTMO

® [yrnoxypHasi ® baPC
+ naba 5 (60%...100%) + naba 1 (12...15)
+ nabbl 6 1 7 (60%...100%) + naba 2 (24...30)
+ pyb6ex (60%...100%) + pybex (12...20)
= AONYCK aBTomart 3E/3D, ecnu >= 60
+ naba 8 (60%...100%) * + 5/ 10 kK Mmakcumymy 3a J11 / 2
(yCNnoBHO Ha 4 unn 5) aBTomart 5A, ecnu > 70
+ 3Kk3aMeH (60%...100%) * ak3ameH (12...20) [ + 3 JIK]
&
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MaTepuanbl ViTMO

® https://se.ifmo.ru O
* 3a1aHNA K Tab0PaTOPHbIM ,.Fr.q
+ BUOEO N TEKCTbl NEKLMNA 'EI

+ MEeTOANYKN

+ BOMPOCHI K 9K3aMeHY
® https://docs.oracle.com/javase/8/docs/api/
® https://docs.oracle.com/en/javal/javase/17/docs/api/
® https://docs.oracle.com/en/java/javase/21/docs/api/

Java ®PrNuKT, NporpammMmupoBaHue, 2 cemecTp 5



[porpammupoBaHue
2 ceMecTp
2025

Tunbl faHHbIX
06epTKN
(Wrappers)



Cuctema Tunos An ViTVIO

® Tun gaHHbIX
+ Ananas3oH 3HadeHnn + onepaummn
® Tnob6e3onacHoOCTb
+ [1poBepKa COBMECTMMOCTU TMNA
® CtaTnyeckasa n aquHamuyeckas Tmnmsaumns
+ MOMEHT CBSI13blBaHUSI NEPEMEHHOWN C TUMOM
® CunbHaa u cnabas tunmlauuns
+ ABHOE N HESIBHOE NpuBeaeHne

S,
—
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CtaTuuyeckast U AuHaMunyeckasa TUnNn3awLus I/ITMO

® Ctatnyeckas tunmsauusa
+ TUM NepemMeHHOoN Npu 06bABNEHUN
+ KOMMNUNATOP KOHTPOSIMPYET TUMbl
+ ONTUMM3aLMA Ha YPOBHE MALLUNHHBLIX KOLOB
® lInHammnueckas Tunmsayns
+ TUN eCTb Y 3Ha4YeHud, y NepeMeHHou - Npu npuceansaHnm
+ KOZ, npoLle n 6onee rmbknit
+ 00/1bLLe OLLINOOK

S,
—
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CunbHada u cnabaa Tununsauus

® CunbHas

* MUHUMYM HEABHOIO NpuBeaEeHUS

* 3anpet onepaunin Hag HECOBMECTUMbIMU TUMamMu
® Cnabas

* HesABHOe npuBegeHne

* onepauun ¢ pasHbIMU TNaMu

*+ JavaScript
" https://www.destroyallsoftware.com/talks/wat
(C) Gary Bernhardt, 2012

Java PMNuKT, NMporpammupoBaHue, 2 ceMecTp

/ITMO



MPUMUTUBHBbIE U CCbINTIOYHbIE TUMbI I/ITMO

® [TPUMUTUBHbIE ® CCbI/IOYHbIE
* 3HaUeHne * CCbI/IKa

7
*%®
%

He HacnegHukK Object »* HacneaHukK Object

+ 3ah(PpeKTBHbIE + 00MblLUEe U MeasieHHee
+ onepaumn * METOAbI

< MacCCUuBbI * MacCCuBbl N KOJI/TeEKUUN
+ He 0606LLaeTcs * 0000LLlaeTCA

Java ®MUKKT, MporpammuposaHue, 2 cCeMecTp 10



Knaccbl-o6epTku (Wrappers) |IiTMO

® Number
JAN

® Byte ® Character Wrappers
aBTOyMNnakoOBKa

® Short ® Boolean  agropacnaosxa

® |nteger

® | ong

® oat ® math.Biglnteger

® Double ® math.BigDecimal

S,
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Character u char /ITVIO

® CtaHpapt Unicode (6b1/10 16 6uT, cTano - 21)
® char (16 6uT) U+0000 ... U+FFFF - UTF-16 code unit

® int (21 6uTt) U+0000 ... U+10FFFF - code point
+ U+D800 ... U+DBFF + U+DCO0O0 ... U+DFFF
high surrogate low surrogate
® MeToapbl:
+ Character valueOf(char), char charValue()
+ chars[] toChars(int), int toCodePoint(char high, char low)

S,
—
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[porpammupoBaHue
2 ceMecTp
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O6006LLeHus
Generics



0606LeHus <Generics> I/iTMO

® O600LleHHOe NporpaMmmMmmupoBaHue

+ abCTPaKTHOE onMcaHne AaHHbIX U aJTTOPUTMOB,
npMeHaeMoe 6e3 N3MEHEHUS K pa3HbIX TUMaM AaHHbIX

® [TapameTpuyeckum nonmMmopdomnsm

* TN AAaHHbIX ABNAETCA NapamMeTpom
® ﬂOI’IOJ’IHI/ITGJ'IbeIVI KOHTPOJ1b Ha 3Tale KOoMnuiaaumm

+ 0onee 6e3onacHbI Koa

Java ®MUKKT, MporpammuposaHue, 2 cCeMecTp 24



Buabl nonumopdusma ViTMIO

® [Neperpy3ka metoaos (overriding)
* pasHblil Kog, AN pasHbIX TUNOB AaHHbIX
* CcBA3blBaHMe Ha 3Tane KOMMUAAUNN

® Monmnmopaonsm noatmnos (OOI1, overloading)
* Neperpy>XeHHbIn Ko Ana HacneagyemblX TUMNoB
* CBS3blBAHWE Ha 3Tarne BbINO/IHEHWS

® [MTapameTpuyecukn nonMmopdon3m
* pasHble TUNbl, OAMH KOA
* TN ABNAETCA NapamMeTpoMm

S,
—
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Mpumep 6e3 0606LLeHUI - BoX I/iITMO

public class Box {

private Object obj;

public Box(Object o) {
obj = o;

}

public Object get() {
return obj;

}

Picture by Runend Art on Unsplash

Java ®PMNUuKT, MporpammmupoBaHue, 2 cemecTp 26


https://unsplash.com/@runendart/illustrations
https://unsplash.com/

Strging -> Box -> String ?

public class Box { var x = "Hello";

Box box = new Box(X);
private Object obj; var y = box.get();
public Box(Object o) {

obj = o;
}

public Object get() {
return obj;

Java PMNuKT, NMporpammupoBaHue, 2 ceMecTp

/ITMO
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Strging -> Box -> String ?

public class Box { var x = "Hello";

Box box = new Box(X);
private Object obj; var y = box.get();
public Box(Object o) { int len = y.length();

obj = o;
}

public Object get() {
return obj;

Java PMNuKT, NMporpammupoBaHue, 2 ceMecTp

/ITMO
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Cannot find symbol ViTMIO

public class Box { var x = "Hello";

Box box = new Box(X);
private Object obj; var y = box.get();
public Box(Object o) { int len = y.length();

obj = o;
} error: cannot find symbol

symbo'l: method length()
location: class Object

public Object get() {
return obj;

JéVJa ®MUKKT, MporpammuposaHue, 2 cCeMecTp 29



Strging -> Box -> String ?

public class Box {
private Object obj;
public Box(Object o) {
obj = o;

}

public Object get() {
return obj;

/ITMO

var x = "Hello",;
Box box = new Box(X);

String y = box.get();

int len = y.length();

Java ®PrNuKT, NporpammMmupoBaHue, 2 cemecTp 30



Incompatible types ViTMIO

public class Box { var x = "Hello";

Box box = new Box(X);
private Object obj; String y = box.get();
public Box(Object o) { int len = y.length();

obj = o;
} error: incompatible types: Object
cannot be Converted.to String
public Object get() { String y = box.get();
return obj;
}
¥
&
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Strging -> Box -> String ?

public class Box {
private Object obj;
public Box(Object o) {
obj = o;

}

public Object get() {
return obj;

/ITMO

var x = "Hello",;

Box box = new Box(X);

String y = (String) box.get();
int len = y.length();

// KoMnunauma 6e3 ownbok!

Java ®PrNuKT, NporpammMmupoBaHue, 2 cemecTp 32



Integer -> Box -> String ? ViTMO

public class Box { var x = 256;
Box box = new Box(X);
private Object obj; String y = (String) box.get();
public Box(Object o) { int len = y.length();
obj = o;
} // KoMnunauma 6e3 ownbok!

public Object get() {
return obj;

Java ®PrNuKT, NporpammMmupoBaHue, 2 cemecTp 33



Exception ViTMO

public class Box { var x = 256;
Box box = new Box(X);
private Object obj; String y = (String) box.get();
public Box(Object o) { int len = y.length();
obj = o;
} // KoMnunauma 6e3 ownbok!
public Object get() { Exception in thread "main"
return obj; java. lang.ClassCastException:
1 ’ class java.lang.Integer cannot be cast
) to class java.lang.String
// owmnbka npu BbINOSIHEHUN! |
&
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Mpumep ¢ 0606LLEHUAMMN I/iITMO

public class Box { public class Box<T> {
private Object obj; private T obj;
public Box(Object o) { public Box(T o) {
obj = o; obj = o;
} b
public Object get() { public T get() {
return obj; return obj,;
b ¥
¥ b
&

JaVJa ®PrNuKT, NporpammMmupoBaHue, 2 cemecTp 35



String -> Box<String> -> String

var x = "Hello",;
Box<String> box = new Box(X);

String y = {String) box.get();

int len = y.length();

¥

PrMANuKT, NMporpammupoBaHue, 2 cemecTp

/ITMO

public class Box<T> {

private T obj;

public Box(T o) {
obj = o;
b

public T get() {
return obj;
¥

36



String -> Box<String> -> String

var x = "Hello",;

Box<String> box = new Box(X);
String y = box.get();

int len = y.length();

// KomMnunauma 6e3 ownbok!

// BbiNO/IHEHNE 06e3 OoWnoboK!

/ITMO

public class Box<T> {

¥

private T obj;

public Box(T o) {
obj = o;

}

public T get() {
return obj;

¥

PrMANuKT, NMporpammupoBaHue, 2 cemecTp 37



Integer -> Box<String> = incompatible types IIiTMO

var X = 256; public class Box<T> {
Box<String> box = new Box(X);
String y = box.get(); private T obj;
int len = y.length(); public Box(T o) {
obj = o;

// owmbka npu KoMnmasauuu! 3
error: incompatible types: Integer public T get() {
cannot be converted to String return obj;

¥

b

&
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Generic | Parametrized ViTVIO

public class Box<T> { Box<String> box = new Box(Xx)

/

/
/

/

/
/

¢ ~ O6OBLUEHHBIN TUM 3 - ~ MapameTpuso BaHHBIA TN
~ (generic)  ~ ~ (parametrized)

Java ®PrNuKT, NporpammMmupoBaHue, 2 cemecTp 39



PekomMeHAyeMble MMeHa napamMmeTpa Tuna I/ITMO

® £ — 3/1eMeHT Konnekuymu (B Java API)

® K — Koy

® \/ — 3HaueHune

® N — yuncno

® T — nepBbIN NapameTp Tuna

® S U, V— BTOpPOW, TPETUN, YETBEPTHLIN NapamMeTp Tmna

40



Peannsauum 0606LeHWIA 1 LWa61oHOB ViTMO

® C++ - templates

* pasHbI KOA, A8 KaXa0ro napamerpa

* BO Bpems UCNONHEHNA HeJOoCTYyNHA MHPOopPMaLKMa O LaboHax
® C# - generics

* pasHbI KoA, A8 KaxKa0ro NpUMUTMBHOIO napamMerpa

+ BO BpPems UCNONHEeHUs A0CTYyNHa MHbopmauma ob obobuieHnax
® Java - generics

* MPU KOMNUIAUMK co3naeTcs ko 6e3 0606LeHnin (type erasure)
% BO BpPems UCNOSHEHUS HeaoCTyNnHa MHbopmauma o6 0bobeHmnax

Java 41



CTupaHue TUNOB ViTMO

® B 6anTKkoae BCce 0600LeHNA CTUpatoTca - type erasure
® OcTaloTcA TO/IbKO 6a30Bble TUMbI - raw types
® KoMnunaTop co3gaet MOCTOBble MeToabl - bridge methods

class Box<T> { } class BBox extends Box<Byte> {
Byte get() {
class BBox extends Box<Byte> { return (Byte) super.get();
h
Byte get() { Object get() {
return (Byte) super.get(); return get();
} b
} b
&
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MocCTOBble MeTo/bl I/ITMO

® B 6anTKkoae BCce 0600LeHNA CTUpatoTca - type erasure
® OcTaloTcA TO/IbKO 6a30Bble TUMbI - raw types
® KOMMUAATOP cO3daeT MOCTOBble MeTodbl - bridge methods

class Box<T> { class Box {
void put(T x) { ... } void put(Object x) { ... }
} h
class BBox extends Box<Byte> { class BBox extends Box {
volid put(Byte b) { volid put(Byte b) {
super.put(b); super.put(b);
} }
} void put(Object x) {
put((Byte)x);
S, }

——
}

43



CTupaHue TUNOB I/iTMO

® CoBMeCTUMOCTb ® Henb3a:
CO CTapbiMn BEpCUAMMU * Mcnonb3oBaTb generic NPUMNUTUB

_ .
® HepoctaToyHan Box<int>
TMnob6e3onacHoOCTb * Co3paBaTb 0OBEKT NapameTpa TMNa

" " Ee=newkE()
OHTPOJb TONIBKO * Co3paBaTb maccmBbl 0606LWEeHNI
NpPU KOMNUNALNU

" Box<Cat>[]

< [1pn BbINONHEHUN * [NeperpyxaTb meToabl C

BO3MOXHbl HapYyLLUEHWA 0bobLleHNAMK
" void print(Box<Integer>)

" void print(Box<String>)

7/
0‘0
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OGOGLLEHHble MeToAbI ViTMO

® [TlapameTp Tuna nepen TMNOM BO3BpallaeMoro 3Ha4yeHus
public static <T> Box<T> pack(T obj)

® |_|pl/| BbI30OBE METOAa HYXEH SIBHbIN UJTN HESABHbIN napamMmeTp
Box<Integer> bl = Box.<Integer>pack(1);
Box<String> b2 = Box.pack("Hello");

Java ®MUKKT, MporpammuposaHue, 2 cCeMecTp 46



OrpaHuuyeHue Tuna I/ITMO

® Box<T>, T - nto6oun T1un (notomok Object) Object
public class NumBox<T> { Number
private Object obj ///)7:@\\\
public int incAndGet() { Integer Double
obj += 1;
return obj;
}
¥
q
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OrpaHuyeHue cBepxy ViTMIO

® /I[HKPEMEHT TOJIbKO AJ19 YnCen Object
-

public class NumBox<T extends Number> { T Number
private T obj ///)7§@\\\
public int incAndGet() { Integer Double

return obj.intValue() + 1,

}

}

9
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O6006LeHAa u HacnegoBaHue

Object

1

Number

IS

Integer Double

Number num;

Integer 1 = 42; Double d = 3.14;
num = 1i; num = d;
9

Java ®PrNuKT, NporpammMmupoBaHue, 2 cemecTp

/ITMO
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HacnepoBaHuve napameTpa Tuna I/ITMO

Object Object
Number Box<Number>
///)7:@\\\ VNI
Integer Double Box<Integer> Box<Double>

Box<Number> bnum;
Integer 1 = 42; Double d = 3.14;
bnum = new Box<>(1); bnum = new Box<>(d);

Java ®PMNUuKT, MporpammmupoBaHue, 2 cemecTp 50



HacnepoBaHne 0600LEHUN

Object

1

Number

P

Integer

Double

Box<Integer> bint;
Box<Number> bnum;

Integer 1 = 42; Double d

bint = new Box<>(1);

bint = new Box<>(d); //

bint = new Box<Double>(d); //
(bint = new Box<Integer>(d);//
S,

/ITMO

Object

7

Box<Number>

/

Evava

—

Box<Integer>

Box<Double>

= 3.14,;

cannot infer type arguments for Box<>
Box<Double> cannot be converted to Box<Integer>
Double cannot be converted to Integer

Java PMNuKT, NMporpammupoBaHue, 2 ceMecTp
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TecT /ITMO

Object Object
Number Box<Number>
/VV\ //\/\f )
Integer Double Box<Integer> Box<Double>

Box<Integer> bint;
Box<Number> bnum = (Box<Number>) bint;

Integer 1 = 42; Double d = 3.14;

bnum = new Box<>(i); bnum = new Box<>(d);

S,
—
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TecT /ITMO

Object Object
Number Box<Number>

///)7Vk\\\ "”,,$7<L —
Integer Double _ Box< W

Box<Integer> bint;
Box<Number> bnum = (Box<Number>) bint;

// Box<Integer> cannot be converted to Box<Number>
Integer 1 = 42; Double d = 3.14;

bnum = new Box<>(i); bnum = new Box<>(d);

S,
—
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OGOGLLEHHbIE HACNEAHUKY I/iTMO

Object Object
Box<T> Box<Number>
MegaBox<T> MegaBox<Number>

Box<Number> bnum;
MegaBox<Number> mega; // MegaBox extends BoxX

mega = new MegaBox<>(3,1415926535897932384626433832795),
bnum = mega,;

S,
—
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OGO0O0OLIEeHHbIW KNnacc - napamMeTp Mmetoaa

public class NBox<N extends Number> extends Box<N> {
public NBox(N o) { super(o); }

public double avg(NBox<N> box) {
double v = box.get().doublevalue();
return (this.get().doublevalue() + v) / 2.0;

}
}

NBox<Double> boxl = new NBox<>(1.0);
NBox<Double> box2 = new NBox<>(5.0);
System.out.println(box1.avg(box2));

Java PMNuKT, NMporpammupoBaHue, 2 ceMecTp

/ITMO
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OGO0O0OLIEeHHbIW KNnacc - napamMeTp Mmetoaa IIiTMO

public class NBox<N extends Number> extends Box<N> {
public NBox(N o) { super(o); }

public double avg(NBox<N> box) {
double v = box.get().doublevalue();
return (this.get().doublevalue() + v) / 2.0;

}
}

NBox<Double> boxl = new NBox<>(1.0);
NBox<Integer> box2 = new NBox<>(5);

System.out.println(box1.avg(box2)); error:incompatible types: NBox<Integer>
cannot be converted to NBox<Double>

JavJa ®PrNuKT, NporpammMmupoBaHue, 2 cemecTp 56



OGO0O0OLIEeHHbIW KNnacc - napamMeTp Mmetoaa

public class NBox<N extends Number> extends Box<N> {
public NBox(N o) { super(o); }

public double avg(NBox<? extends Number> box) {
double v = box.get().doublevalue();
return (this.get().doublevalue() + v) / 2.0;

}
}

NBox<Double> box1l = new NBox<>(1.0);
NBox<Integer> box2 = new NBox<>(5);
System.out.println(box1l.avg(box2)),;

Java PMNuKT, NMporpammupoBaHue, 2 ceMecTp

/ITMO
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Pasnuuue /ITMO

® Box<T> ® Box<Number>  ® Box<? extends Number>
* generic * generic + generic
+ T -TUn + 11N - Number+ + 11N - Number+

® Box ® Box<Object> ® Box<? extends Object>
+ non-generic + generic ® = Box<?>
+ TUMN - any class + Tun - Object+ + generic

¢ = any class + T1N - Object+

Java ®MUKKT, MporpammuposaHue, 2 cCeMecTp 58



Wildcards B Java API

® class List<T>
* public double sum(List<? extends Number> list)
+ public void print(List<?> list)
+ public <T> void fill(List<? super T> list, T value)
® Class java.lang.Enum<E extends Enum<E>>

Java PMNuKT, NMporpammupoBaHue, 2 ceMecTp

/ITMO

59



Buabl NOACTaHOBOK I/iTMO

® class List<T>
* public double sum(List<? extends Number> list)
+ public void print(List<?> list)
+ public <T> void fill(List<? super T> list, T value)
® Class java.lang.Enum<E extends Enum<E>>

< enum Color ~> class Color extends Enum<Color>

+ Enum - 3TO 0600LLEHHbIN K1acc, napaMmeTpoM KOTOPOro
AB/IAETCS K/lacC, KOTOPbIN MOXET Hac/1eloBaTbCA TO/bKO OT
¢ Enum C Takmm e napameTpomM.

Jéva ®PrNuKT, NporpammMmupoBaHue, 2 cemecTp 60



OrpaHuUYeHUs CHU3Y U CBepXy ViTMIO

public class Box<T> {

private T obj; Object
yy Number
public void copyFrom(Box<? extends T> from) { | ////Sﬁa\\\\
obj = from.obj; Integer Double
b

}

Box<Number> nbox = new Box<>();
Box<Integer> 1box = new Box<>(42),

nbox.copyFrom(ibox); // T = Number, ? = Integer
s,

Java ®MUKKT, MporpammuposaHue, 2 cCeMecTp 61



OrpaHuUYeHUs CHU3Y U CBepXy ViTMIO

public class Box<T> {

private T obj; Object
yy Number
public void copyFrom(Box<? extends T> from) { | ///2VW]\\\\
Number obj = from.obj; Integer Double
} Integer, Double
b

Box<Number> nbox = new Box<>();
Box<Integer> 1box = new Box<>(42),

nbox.copyFrom(ibox); // T = Number, ? = Integer

S,
—
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OrpaHuUYeHUs CHU3Y U CBepXy ViTMIO

public class Box<T> {

private T obj; Object
public void copyTo(Box<? super T> to) { | f&

Number t0o.0bj = obj; Y Number
1 Integer, Double

Pl

Integer Double

}

Box<Number> nbox = new Box<>();
Box<Integer> 1box = new Box<>(42),
ibox.copyTo(nbox); // T = Integer, ? = Number

S,
—
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OrpaHuUYeHUs CHU3Y U CBepXy ViTMIO

public class Box<T> {

private T obj; Object

public void copyTo(Box<? super T> to) { f&

public void copyFrom(Box<? extends T> from) { ///2VW]\\\\
obj = from.obj; Integer Double

b

}

Box<Number> nbox = new Box<>();

Box<Integer> 1box = new Box<>(42),
ibox.copyTo(nbox); // T = Integer, ? = Number
nbox.copyFrom(ibox),; // T Number, ? = Integer

S,
—
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MpaBuna orpaHNyYeHUs I/iITMO

® [TapameTpbl METOAOB
+ nponssoantenn (producers)
+ NnoTpeduTenmn (consumers)

® [1paBuno PECS - Producer Extends, Consumer Super

® [Ipon3BoaANTENIN — OrpaHnyeHmne ceepxy <? extends X>

® <? extends Object> ==<?>

® [loTpebutenn — orpaHnyeHne cHM3y <? super X>

® [TJapameTp 0HOBPEMEHHO NMoTpebuTens N NPon3BOANTE b —
NnoACTaHOBKM He UCMo/b3yTca (TuUn 3agaeTcd ABHO)

Java 65



OGOGLLEHMA Y MACCUBBDI I/iTMO

® HacnegoBsaHMe MacCMBOB - KOBapuaHTHO

+ Integer[] notomok Number(]
® HacnegoBaHne 0600LLEHNN - UHBAPUAHTHO

+ Box<Integer> He NOTOMOK N He npeaok Box<Number>
® OrpaHnyeHune cBepxy - KoBapuaHTHO

+ Box<? extends Number>

® OrpaHn4yeHne CHN3Yy - KOHTpBapUaHTHO
+ Box<? super Number>

S,
—
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Moaknaccbl 0606LEeHHbIX TUMOB I/iTMO

J7 List<Number> J7 Object
List<? super Number> J7_ List<? extends Number> Number
ZF VAN

List<?>

List<? super Integer> —Zr List<? extends Integer> Integer

J

List<integer>
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MaccuBbl /ITMO

® H3KOYPOBHEBbLIN TUM

® DO/IeMeHTbl nHaekcmnpoBaHbl (HaunHas ¢ 0)

® [logaepxmBaroTca NPUMUTUBHbIE TUMbI

® Pasmep Hesb3A U3SMEHUTb

® GLICTPbIM AOCTYN K JII060MY 3/1EMEHTY MO UHAEKCY
+*Ai=Ap+1*size

® MaccuB - Object (ecTb toString(), equals(), hashCode())

S,
—
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Collection Framework (java.util)

® [/IHTepdenchbl KoNnnekumnn

® ABGCTpaKTHble KOJI1eKunmn

® Peannsaynm obLlero Ha3HavyeHus
® CneumnasnbHble peannsaynm

® [JoTOKOGEe30nacHble peanmsaymm
® HokupyloLwne ouepeam

® BcnomoraresibHble Knaccehbl

Java PMNuKT, NMporpammupoBaHue, 2 ceMecTp

/ITMO
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OcCHOBHbIe NHTepdenchbl

Iterable K

T

|

I

I

I

I

I

I

I

I

|

|

|

|

\ 4
Iterator K

Collection
/\
Queue List
Deque RandomAccess
Listiterator

Set

SortedSet

/ITMO

Map

1

SortedMap

NavigableSet

1

PrMANuKT, NMporpammupoBaHue, 2 cemecTp
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OcHoBHble nHTepdencol (JDK 21)

Iterable K

T

|

I

I

I

I

I

I

I

I

|

|

|

|

\ 4
Iterator K

Collection

1

SequencedCollection

1

Queue

List

Deque

RandomAccess

Listlterator

Set

i

SequencedSet

/ITMO

Map

i

1

SequencedMap

SortedSet

1

1

SortedMap

NavigableSet

1
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NHTepdelickl - KOHTPAKTDI I/iITMO

® Collection - konnekyns anemMmeHToB

® SeqguencedCollection - ynopsgoveHHaa Konnekums

® Map - oTo6paxkeHune, napbl "KNoY-3Ha4YeHne"

® Set - MHOXECTBO YHUKaU/IbHbIX 3/1EMEHTOB
* SequencedMap / Set - ynopsigo4eHHOe oTobpaxeHne / MHOXeCTBO
* SortedMap / Set - oTcopTMpOBaHHOE OTOBpaKeHne / MHOXeCTBO
* NavigableMap / Set - "o6xoaumoe" otobpakeHne / MHOXeCTBO

® | ist - UHOEKCMPOBAHHbIN CMNCOK

® Queue - oyepenb

(: Deque - ABYCTOPOHHAA ovepeab

—)
e
—

Java ®MNUKKT, MporpaMmMupoBaHue, 2 ceMecTp 75



Kak aTo npountaTb? /ITVIO

® Queue - KbHO - ouepeb

® Deque - JEK - Double-Ended QUEuUe - ABYyCTOPOHHASA
oyepeqb

+ dequeue - feKblo - yaa/InTb U3 ovepean
+ enqueue - eHKbIo - MOCTaBUTb B oUepeb

Java ®MUKKT, MporpammuposaHue, 2 cCeMecTp 76



OCHOBHbI€ KaTeropum KosieKumii I/ITMO

® |ist ® Queue/Deque/Stack

A610KO0 mouseClicked
anenbCuH windowClosed
mouseQver

keyPressed

® Set

37153142
31620970
16203060
55414481

magenta | yellow

green white  cyan
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Knaccbl - KOHKpeTHble pa3Hble peanusauun /I TIVIO

® List : ArrayList vs LinkedList

® Set : HashSet vs LinkedHashSet vs TreeSet

® Map : HashMap vs LinkedHashMap vs TreeMap

® Queue : PriorityQueue vs LinkedList vs ArrayDeque

® Big-O HoTauums - acmmnToTnyeckast oueHka adoeKTMBHOCTH

+ O(1) + O(n log n)
* O(log n) + O(n?)
& Q(n) & 0(2”)
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MpuHUMNDbI I/iITMO

® Ha30Bble NHTEPJIENCHI ONPeaenAT KOHTPaKT

+ YTO 1 KaK MOXHO aenatb C 3/1leMeHTaMu

+ Queue, Deque, List, Set, SortedSet, Map, SorredMap, ...
® Ha3oBble peasim3aynn onpeaensaroT XapakTepUCcTUKn

+ CKOpOCTb, 3aHMMaemMasi namaTb, ynopsaa04eHHOCTb

+ Array, Linked List, Hash Table, Tree, Heap, ...

+ Big O-HoTauus
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NuTepdenc Collection<E> IIiTMO

® pboolean add (E e)
+ pe3y/bTaT - 3/IEMEHT eCTb B KOJ/1eKLNK
+ true - KoNnnekuus N3MeHnnach
® poolean remove (Object 0)
+ pe3y/nbTaT - 3/IeMeHTa HeT B KO//1eKLnn
+ true - KoNNekuns N3MeHnnach
® pboolean contains (Object 0)
+ true - aIeMeHT ecTb, false - anemeHTa HeT

S,
—
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NuTepdenc Collection<E> IIiTMO

® pboolean add (E e)
+ pe3y/nbrar - 3/IEMEHT €CTb B KOJI/TIEKL MM
+ true - Konaekumsa n3aMeHmnach

: BHMMaHuMe : TN napamerpal
® poolean remove (Object 0) ' '

+ pe3ynbrar - 3/IEMEeHTa HET B KOMIEeKUUM
+ true - Konaekuus n3MeHunach

® pboolean contains (Object 0)
+ true - aIeMeHT ecTb, false - anemeHTa HeT

S,
—
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MaccoBble n gpyrue onepauumu

® addAll(Collection<?> c) ® clear()
® removeAll(Collection<?>c¢) @ isEmpty()
e retainAll(Collection<?> c) ® size()

® containsAll(Collection<?> c)

Java PMNuKT, NMporpammupoBaHue, 2 ceMecTp

/ITMO
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MaccoBble n gpyrue onepauumu

® addAll(Collection<?> c) ® clear()
® removeAll(Collection<?>c¢) @ isEmpty()
e retainAll(Collection<?> c) ® size()

® containsAll(Collection<?> c)

BHumMmaHue : Tun napamerpal

Jéva PMNuKT, NMporpammupoBaHue, 2 ceMecTp

/ITMO
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NHuTepdenc SequencedCollection<E>

® [TepBbin (First) n nocneannin (Last) anieMeHThbl
+ vold addFirst(E e), E getFirst(), E removeFirst()

+ vold addLast(E e), E getLast(), E removeLast()
+ SequencedCollection reversed()

Java PMNuKT, NMporpammupoBaHue, 2 ceMecTp

/ITMO
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NHTepdhenc List<E>

® NlHpekc oT 0 o N
® E get(int index)
® E set(int index, E e)
® void add(int index. E e)
® E remove(int index)
+ List<Integer> list
+ list.remove(l) ??7?

/ITMO

® [1pnmep

List<String> list = new ArraylList<>();

list.add("First element, index 0");

list.add(list.get(0));

var list2 = List<String>.of("X", "Y");

list.add(1list2);

for (String s : list) {
System.out.println(s);

}

list.clear();
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NuHamuueckuii maccus ArrayList I/ITMO

® Peanunsauuna cnucka (list) Ha ocHoBe maccuBa (array)
® ArrayList extends AbstractList

Implements List, RandomAccess
® GbLICTPbIM NPOU3BO/bHbLIKM AOCTYN Mo nHaekcy - O(1)

Size capacity
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NBycBA3HbI cnucok LinkedList I/iITMO

® Peanmnsauma Ha OCHOBe BYCBA3HOIO Crmncka

® | inkedList extends AbstractSequentialList implements List
® [TocneanoBarte/ibHbIM AOCTYMN K 3/ieMeHTaMm

® HLicTpoe aobaeieHne u yganeHue - O(1)

Jéva ®PrNuKT, NporpammMmupoBaHue, 2 cemecTp 38



ELlle cnucku

® \/ector

+ M0TOKOGe30oMnacHbIN, HO ycTapeBLUniA ArrayList
® Stack

+ ycTapeBllas peann3aums Ha bale BeKTopa
® CopyOnWriteArrayList

* HOBasA KOnmgd npn Kaokoom N3ameHeHnu

Java PMNuKT, NMporpammupoBaHue, 2 ceMecTp

/ITMO
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NHTepdenc Queue<E>

e Kak npaBuno - FIFO (first in, first out)

® [lo6aBnsem B KOHel, 3abupaem 13 Hadyana

® MeToabl, 6pocatoLme UCKIYeHna
+ boolean add() , E remove(), E element()

® MeTtoabl, BO3BpaLlaroLine ocobblie 3HadeHua (null)
+ boolean offer(), E poll(), E peek()

Java PMNuKT, NMporpammupoBaHue, 2 ceMecTp

/ITMO
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NMpuoputeTHaa ovepenb PriorityQueue ViTMO

® Peanmnsauuna Ha ocHoBe Ky4n (heap)

® Heap - EPEBO, KOPEHb - HAMMEHBLUNW 3NEMEHT
® FIFO + ouepenb TeX, KTO 6e3 ovepeau

® Hy)xHa peanusauns cpaBHeHUA 3/1IeMeHTOB

f"\! R S B S B B A

et
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NHTepdenc Deque<E>

® /IBYyCTOPOHHAA ovepenb
® MoXeT ObITb CTEKOM
® MeToab!

< NcKntouyeHuA
= addFirst, removeFirst, getFirst

= addLast, removelLast, getLast

/ITMO

® [1pumep

Queue<String> queue = new ArrayDeque<>();,
queue.add("First element, index 0");
queue.add("One more");

var list = List<String>.of("X", "Y");
queue.add(list);

while (!queue.empty()) {

System.out.println(queue.remove());

+ null
= offerFirst, pollFirst, peekFirst }
= offerLast, pollLast, peekLast
s,
javJa PMNuKT, NMporpammupoBaHue, 2 ceMecTp 92



Deque<E> kak Queue u Stack I/iITMO

® Queue ® Deque ® Stack
+ addFirst(e) * push(e)
+ add(e) + addLast(e)
+ offer(e) + offerLast(e)
= remove() + removeFirst() * pop()
+ poll() + pollFirst()
+ element() + getFirst() * peek()
+ peek() + peekFirst()
&
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[lek Ha OCHOBe MaccuBa - ArrayDeque I/ITMO

® Peanunsauma Ha OCHOBe MaccuBa
® HLicTpoe aobasneHne u yganeHme - O(1)

tail head capacity

- -
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N cHoBa ABYCBSA3HbIN CNNCOK

® | inkedList implements Queue, Deque, List
® GLICTpble AobaBieHne, yapaneHue - O(1),

talil

|head|

PrMANuKT, NMporpammupoBaHue, 2 cemecTp

/ITMO
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NuTepdeiic Map<K,V> I/iTMO

® AccounaTtuBHbIN MaccuB, OTOOpPaXXeHUe, crioBapb
® [IBa napameTpa T1na
® Kno4un yHUKanbHble, 3Ha4YeHus - noobble

® MeToapl:
’ ® [1pnmep
"V pUt(K key’ \ value) var map = new HashMap<String, Byte>();
* V get(Object K) map.put("red", 100);
* V remove(Object k) map.put(“green”, 120);

for (int i : map.values()) {

® NpeacTaBneHus:
* keySet(), values(), entrySet() ,

System.out.println(i),

S,
—
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Xew-Ta6nuua HashMap ViTMIO

® AccouunaTuBHbIN MaccuB Ha OCHOBe Xell-Tabnuupbl
® pucket = key.hashcode() % N

® Hy)keH meTtoa hashCode() y 3/1eMeHTOB

® O6X0/ 3/IEMEHTOB - B MOJIHOM Gecnopsake

N buckets 0 1 2 3 4 5 6 7
4 ¢ () 4
() 4
«
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SequencedMap + LinkedHashMap I/iITMO

® YNopAaao4YeHHOCTb
® HashMap + CBA3HbIN CMNCOK
® [o/lydeHVe 3/1IeMEHTOB B Nnopsake nobasneHns

N buckets 0 1 2 3 4 5 6 7
e
) ) ) \\_’>>
(1 (1
g
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NuTepdeiicbl SortedMap, NavigableMap ViTMIO

® SortedMap<K, V> extends SequencedMap
+ K firstkey(), K lastKey()
+ SortedMap subMap(K from, K to)
+ SortedMap headMap(K k), SortedMap tailMap(K k)
® NavigableMap<K,V> extends SequencedMap, SortedMap
+ lowerKey, floorKey, ceilingKey, higherKey (<, <=, >=>)
+ lowerEntry, floorEntry, ceilingEntry, higherkEntry
+ subMap, headMap, tailMap - (K key, boolean inclusive)
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depeBo TreeMap

® Peannsaymsa Ha ocHoBe Red-Black Tree

e CamobaiaHcupyrolleecs buHapHoe aAepeBo
® D/1eMEeHTbl OTCOPTUPOBAaHLI

® Hy)xHa peasinsauymsa COpTUPOBKU

Java PMNuKT, NMporpammupoBaHue, 2 ceMecTp

/ITMO
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Ewe cnoBapu ViTMO

® Hashtable
+ CUHXPOHM3NpOBaHHas peanmsauyms
® \WeakHashMap
+ KJ1H0UM - cnabdble CCbISIKK
® EnumMap
+ K/l0YM - enum, peanmsaumsa Ha OCHOBE MaccuBa
® |dentityHashMap
+ CpaBHEHME K/1yen rno ==, a He no equals()

S,
—
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NHTepdeiic Set<E> I/iTMO

® MeTtoabl kak y Collection

® MaccoBble onepauumn - 06beanHeHne, nepeceyeHue,
PA3HOCTb MHOXECTB

® Peannsaunmn - Kak 'y Map
+ HashSet implements Set,
+ LinkedHashSet extends HashSet implements SequencedSet,
+ TreeSet implements NavigableSet (SequencedSet, SortedSet)
+ Set peanmsoBaH Ha ocHoBe Map

JéVJa ®MUKKT, MporpammuposaHue, 2 cCeMecTp 102



ELle MHOXeCcTBa

® CopyOnWriteArraySet

< HOBad KOonm4d I'Ipl/l M3IMeHeHNU
® EnumSet

+ peasisaumsi Ha OCHOBE OMTOBOW KapThl

Java PMNuKT, NMporpammupoBaHue, 2 ceMecTp

/ITMO
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MeToabl of - HemameHsiembilii List, Set, Map I/ITIVIO

® | st/ Set ® Map
> .0f() *.0f()
» .Of(E el) + .0f(K k1, V v1)
» .Of(E el, E e2) + .0of(Kkl, Vvl Kk2, Vv2)
> ... (00 10 anemMeHTOoB) + ... (#o 10 asieMeHTOoB)
= .Of(E... elements) + .ofEntries(Map.Entry... entries)
= Map.Entry entry(K k, V v)
= .copyOf(Collection c) * .copyOf(Map m)
&

Java ®MUKKT, MporpammuposaHue, 2 cCeMecTp 105



knacc Collections I/ITIVIO

® Konnekuumn-o6epTKM (NpeacTaBneHns):
* synchronized
* unmodifiable
* checked
® anroputmbl gns List
* sort(), shuffle(), reverse(), fill(), swap(), binarySearch()
® habpukun Konnekyui
* emptySet, emptyList, emptyMap,
* singleton, singletonList, singletonMap
® 1 ewe mHoro nonesHoro (Queue asLifoQueue(Deque))

S,
—
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Knacc Arrays

® MeTtoabl Ana paboTkl ¢ MaccuBamm (06bIYHbIMU)
+ COPTUPOBKA, MOUCK, KONUPOBaHWE, 3ano/IHEHNE
+ 1 eLle MHOro NosIe3Horo

+ public static <T> List<T> asList(T... a)
= BO3BpalLLAeT CMMCOK Ha OCHOBE MaccuBa a
= 9/1eMeHTbl MEHATb MOXXHO
" pasmMep MeHATb Heslb3S

Java PMNuKT, NMporpammupoBaHue, 2 ceMecTp

/ITMO

107



[porpammupoBaHue
2 ceMecTp
2025

LLIaGNOoHbI
NPOEKTUPOBaHUSA
(BBeaeHue)




LLIa6/10HbI NPOEKTUPOBaHUS ViTMO

® KTO-TO KOrga-To yXe Aenasn 4to-TO noxoxee
® [1pMLLINOCb BHOCUTb N3MEHEHUSA - BO3HUK/IN NPOGIEMbI
® Hy>XHO cpasy 6bI/10 AenaTtb No-apyromy!

® GoF Book
+ Gang of Four

Java 109



OCHOBHbIE NMPUHLUUINbI NPOEKTUPOBaHUSA

® [10BTOpPHOE UCMNO/1b30BaHMe Koaa
+ DRY - Don't repeat yourself
+ CTaHAapTHble BGMOTEKN
+ (openMBOpPKM
® PaclmpsaemMocTb
+ YUeT BO3MOXHbIX OyAyLLNX USMEHEHUN

/ITMO
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UuTepdeiic / ViTMO

® He3zaBMCUMOCTb OT o
peanusaunmu - 6onblie
TMOKOCTb U
YHNBEPCa/IbHOCTb

7

DefaultService
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| AGCTpPaKTHbIN cynepknacc I/iITMO

® YHudurkaumns noBeaeHus
MOTOMKOB - NPOLLE
peanmsauus

AbstractService

DefaultService

112



NHTepdbeiic + aGCTpaKTHbIA cynepKiacce

® O6OLIMe cBOMCTBA - ABCTPAKTHbI KNNACC
® B3aumogaelicTBue ¢ kimeHTom - MIHTEP®EINC
® Set<T> ¢- AbstractSet<T> + HashSet<T>

AbstractService

y DefaultService
¢

/ITMO
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HacnepoBaHue 1 genernpoBaHue ViTMIO

® HacnenosaHue - nogknacc class Dog extends Animal { }
+ cobaka - nogknacc
XXMBOTHOIO
+ CcTaTU4ecKoe OTHOLUEHMe
Is-a (Dog is an animal)

Java 114



HacnepoBaHue 1 genernpoBaHue ViTMIO

® HacnenosaHue - nogknacc class Dog extends Animal { }
+ cobaka - nogknacc
YKMBOTHOTO class Person { }
* CTatTnyeckoe OoTHoweHune

- : : class Student extends Person { }
Is-a (Dog is an animal)

class Teacher extends Person { }

® Student n Person
+ CTYOEHT - po/b

Java 115



HacnepoBaHue 1 genernpoBaHue ViTMIO

® HacsiegoBaHue - noaknacc
+ cobaka - nogknacc
)XMBOTHOIO
+ cTaTu4yeckoe OTHOLUEHMe
Is-a (Dog is an animal)

® Student n Person
+ CTYOEHT - po/b
K POJIb MOXET MEHATbLCA

® JlenermpoBaHune!

S,
—

Java

class Dog extends Animal { }

class Person {
public getName() { }

}

class Student {
Person p;
public getName() {
return p.getName();

}
}
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HacnepoBaHue 1 KOMMO3ULIUA ViTMO

® HacnenosaHue - nogknacc class Dog extends Animal { }
+ cobaka - nogknacc
)KMBOTHOIO class Car {
+ CTaTUYECKOe OTHOLUEHME Engine engine;
- : : | Wheel[] wheels;
Is-a (Dog Is an animal) T e ma—
® Komno3muus ¥
+ "yacTb-Uenoe"

+ OTHOWweHne has-a

Java 117



NHKancynauns nameHeHui

® OTAEeNnUTb N3MeHsAKLeeca OT NOCTOAHHOIO
® /l[HKancynmpoBaTb U3MeHAKLLleecs

/ITMO
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Kak cnpaBUTLCA C M3MEHEHUAMUN? I/ITMO

NHTepdrenchl [enernposaHune
LUABJIOHDbI
PATTERNS
4, HKancynauma nameHeHun
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Buabl wab6soHoOB

® [lopoxpgatoLme

+ Singleton, Factory Method, Builder, ...
® CTPYKTYPHbIE

+ Adapter, Decorator, Proxy
® [loBegeH4YecKne

+ Command, Iterator, Observer, Strategy

Java PMNuKT, NMporpammupoBaHue, 2 ceMecTp

/ITMO



Iterator /ITMO

® [ocnepoBaTe ibHbIA AOCTYN K 3/IEMEHTaM KOs/1eKUUN
® [/ITepaTop 3HAET BHYTPEHHIO CTPYKTYPY KOMEKUUN

® Pa3Hble cnocobbl 06xona
00000 258 LZOR,

O O
4 o i’-.h =
y O"O Q,‘,i "‘Q-Q_.Q-‘
o,o b oNe Q_O 000,
hv-_‘m F'i Y ‘H __._ ": -------------
O O O O 00 OO0 070~ 0"0
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Iterator /ITMO

® [TocnepoBaTe bHbIA AOCTYN K 3/IEMEHTaM KOS/1eKLUM

® 3KCKprMH e [ irmcr e
Aggregate Iterator
+ PeasibHbI TUA ol =
create lterator(l hasr'-le:;:.tlffl
+ Aygmnormng
7 7
+ [lyTeBognTE/Nb | |
| |
® Java | |
+ java.util.lterator S| ~goeoatel B reratcr]
. . -las = segreaten mext()
+ Java.util.Scanner Diagran create terator() |--------- =72 hasNlexti)
S,
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Iterator /ITMO

® [MocnienoBaTesibHbIN 4OCTYN K 3/IEMEHTAaM KOMNEKLUN

® KAneHT 3anpaluvBaeT nteparop
y CTPYKTYpPbI TRt Aggregatel

® CTPYyKTypa BO3BpalLlaeT CBOU | |
nTeparop KANeHTy
f_retur_n_

® K/MMEHT 3anpallnBaeT 3/IEMEHThI R i) i
y nteparopa no ovyepeau
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Iterator /ITMO

® YHUBePCasibHbIN OOCTYMN KO BCEM KO/ITEKUNAM
® [OKaa peasnsayms ob6xoana CTPYKTYp
® Hosiee C/I0XKHbIN BapuaHT, YeM MPOCTON LINKI/

Java ®MUnKT, NporpamMupoBaHue, 2 ceMecTp 133



NHTepdrenc java.lang.lterable<T> ViTMO

® [/ITepupyemMblii 06BbEKT - BO3MOXEH 00X0A4, BCEX 3/1EMEHTOB
® | lnkn for (x : Iterable)
® [terator<T> iterator()

Java ®MUKKT, MporpammuposaHue, 2 cCeMecTp 134



NHTepdhenc Iterator<iE>

® PeannsyeTt 06xopA,
3/1EMEHTOB KOJ/1/1eKLNN

® MeToAabl:
+ poolean hasNext()
+ E next()
+ void remove()

/ITMO

® [1pumep
Iterator<Short> it = c.iterator();
while (it.hasNext()) {
Short s = it.next();
System.out.println(s);
if (s == 0) {
it.remove();
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Builder /ITMO

® CTpouTtesns

+ CTPOWUT C/I0XHbI/ 06BEKT MO Llaram

Complex

Director Object

builkder

imer e 4 < assemblex s
Builder 3 -

BuildParta)
build FartBll

£

1
Builder

Praductal ProductB1

{{i:refate::} {{I:I'EiatE}.'-"-
buildParthil [ :
buikdFartEn
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Builder /ITMO

® [/IHTepdenc Builder o6baBnigeT atanbl co3gaHns NpoayKToB

® KOHKpeTHble CTPOUTENN pPeanmnsytoT 3Tanbl CO30aHNS

® MpoAyKT — co3faeTcsa CTpoUTenem [~ — T
npwv Bbl30BEe MeToaa create() o4
buikder
® [InpeKkTop ynpaBnsieT cTpouTenem e B
151 NPOU3BOACTBA HYXXHO i N
KOHUTypaLmmn npoaykTa A
E'IJ”'I'J'E‘TI 4= e -ﬁ{LTEEEtE.'-"-}
...
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Builder /ITMO

® Kyracc co MHOXeCcTBOM Mnosen

® [lpn co3gaHnn Kakme-To class Trip {
NoMsA HYXXHO 3a4aThb private Location[] locations;
private Transport transport;
® BO3MOYXHO He Bce private int numberOfPersons;

private Date startDate;
private Date finalDate;
private Hotel hotel;
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Builder /ITMO

® Teneckonmyeckne KOHCTPYKTOpPbI - yXkac Nol

class Trip {
public Trip(Date date)
public Trip(Location location)
public Trip(Date date, Location location)
public Trip(Date date, Transport transport)
public Trip(Date date, Location location, Transport transport)
public Trip(Date date, Location location, int guests)
public Trip(Date from, Date until, Location localtion)
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Builder /ITMO

® APrymMeHTbl N0 YyMONYaHUI0 - yXkac No2

class sklearn.neural network.MLPClassifier(hidden layer sizes=(100,),
activation='relu', *, solver='adam', alpha=0.0001, batch size='auto',
learning_rate='constant', learning_rate_ init=0.001, power_t=0.5,
max_iter=200, shuffle=True, random_state=None, tol=0.0001,
verbose=False, warm_start=False, momentum=0.9, nesterovs_momentum=True,
early_stopping=False, validation fraction=0.1, beta 1=0.9,

beta 2=0.999, epsilon=1e-08, n_iter no change=10, max_fun=15000)
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Builder /ITMO

® [IpOCTON KOHCTPYKTOP U HAabop CeTTepos
® OOBLEKT He NOSTHOCTLIO FOTOB B NPOMEXYTOYHOM COCTOAHUN

class Trip {
public Trip()
public setLocation(Location)
public setDate(Date)
public setTransport(Transport)

}
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Builder /ITMO

® CTpouTe/b co3aaeT 00bEKT MOCTENEHHO
® MeToAbl BO3BpaLLaloT cTpontesnst  Builder b = new Builder()

.setWhere("Moscow")

® B KOHLIe cCO34aeM roToBbIi 0ObLEKT  .setTransport("train")
.setDate(1,7,2023);

® StringBuilder .append() Trip trip = b.createTrip();
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Builder /ITMO

® CTpouTenb co3gaeT 00bEKT NOCTENEHHO

® MeToabl BO3BpaALLAOT CTPOUTENIA  Builder b = new Builder()
. .setWhere("Moscow")
® B KOHLe co3aeM roToBbI OObEKT  .setTransport("train")

.setDate(1,7,2023);

® [INpeKTop CcO3AaeT O0bEKT
C NMOMOLLbIO CTpoOUTENS
OAIHUM METO0M

Trip trip = b.createTrip();

Director d = new Director();
Trip trip = d.makeTrainTrip("Moscow", new Date(1,7,2023));
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Builder /ITMO

® |/130NAUKMA CNOXHON COOPKM OT BU3HEC-TOMNKN
® Pa3zpellaeT nowarosoe co3gaHue
® YCNOXHEeHne CTPYKTYpbl

nporpamMmmsl (+ CTpouTesb) 0, @ """""""""""""""""

/ STEP 2
/////////

Sh.

JQ\E ®MNMUuKT, MporpammupoBaHue, 2 ceMecTp 144



La6noH Template Method ViTMO

® [103BO/ISIET pea/IN30BaTh YacTb NOBEAEHNS B 6A30BOM
Knacce, ocTa/lbHOe peasin3yeTcs B Nojknaccax

® |llaru

AbstractClass - -
primitive1(};
* a6CTpaKTHb|e templateMethodl)
primitivel ) primitive2(};
KX ,CllerOfITHble prifmitive?()
* XYKU (M3Ha4Yas1bHO NYCThbIe) T‘
® [JOKeMOHHbI |
Subtlass] variant codel ...
> Move.applySelDamage() = | s
Diagram prirmitive2() variant code? ...
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Template Method I/iTMO

® YnpoLllaeT NOBTOPHOE NCMNOJIb30BaHMe Koga
® >XeCTKO 3agaeT nocsieoBare/ibHOCTb AENCTBUN
® [1pn 60/1bLLOM KOSINYECTBE AEUCTBUN CNOXHO NOAAEPXKMUBATb
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