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Ilesxp paboThI:

Hayunurscst paboTars ¢ geseraTaMu ¥ COOBITMSIMMY Y IPUMEHSTH UX.

Yupaxaenue 1. cnosib3oBaHIe ejieraTa IPU BbI30BEe METOAA.

B stom YIpa)KHEHNN 1 PE€AJINI30BAJI B KJIaCCE Book BO3MO;KHOCTH BBI30Ba

MeTOOa uepe3 neJjerar.

using System;

class Operat

{

public static void PrintTitle(Book b)

{
b.Sh

ion

ow();

using System;

class Book :
{
private
private
private
private
private

private

Item

String author;
String title;
String publisher;
int pages;

int year;

static double price = 9;

static Book()

e = 10;

{
pric
}
public Book()
{
}

public Book(String author, String title,

String publisher,



int pages, int year, long invNumber,
(invNumber, taken)

bool taken) : base

{
this.author = author;
this.title = title;
this.publisher = publisher;
this.pages = pages;
this.year = year;

}

public Book(String author, String title)

{
this.author = author;
this.title = title;

}

public void SetBook(String author, String

publisher, int pages, int year)

{

title, String

this.author = author;
this.title = title;
this.publisher = publisher;
this.pages = pages;
this.year = year;
}
public static void SetPrice(double price)
{
Book.price = price;
}

public override void Show()

{

Console.WriteLine("\nKHura:\n ABtop: {0}\n Ha3BaHue:
{1}\n Tog wu3panusa: {2}\n {3} ctp.\n CtouMocTb apeHpgbl: {4}",
author, title, year, pages, Book.price);

base.Show();

}

public double PriceBook(int s)



double cost = s * price;
return cost;

}
public override void Return()
{
taken = ReturnSrok;
}

public delegate void ProcessBookDelegate(Book book);
public bool ReturnSrok { get; set; }

public void ProcessPaperbackBooks(ProcessBookDelegate

processBook)
{
if (ReturnSrok)
processBook(this);
¥
}
TecThr:

public static void Main(string[] args)
{

Book b4 = new Book("Tonctou JI.H.", "AHHa KapeHuHa",
"3HaHue", 1204, 2014, 103, true);

Book b5 = new Book("Hew T", "lporpammmpoBaHue ons
npo¢eccuoHanos”, "“Bunbamc", 1200, 2014, 108, true);

b4.ReturnSrok
b5.ReturnSrok

true;
false;

Console.WriteLine("\nKHuru Bo3BpaweHsl B CPOK:");
b4 .ProcessPaperbackBooks (Operation.PrintTitle);
b5.ProcessPaperbackBooks (Operation.PrintTitle);

[TIpumep:



KHUrn Bo3BpdadlleHbl B CPOK:

KHura:
AsTop: ToncTtom J1.H.
Ha3saHne: AHHa KapeHWHa
[oa w3paHna: 2014
1204 cTp.
CTomMmoCcTb apeHabl: 10
CocTofAHMe eaWHWUUbl XPOHEHWUA:
NHBeHTapHbIn HOMep: 103
Hanun4yne: True
A labs/lab9/MyClass

Yupaxkaenne 2. Padora ¢ coobITUISIMM.

B sTOM ynpakHeHun s B k1acce Book oOBABUI COOBITHE “BO3BpAl[eHIIE
KHITU B CPOK , M OOBEKTHI 3TOTO KJIACCa CMOTJIN YBEIOMIISTH OOBEKTHI
OPYTUX KJIACCOB O JAHHOM COOBITHIL.

using System;

class Book : Item

{
private String author;
private String title;
private String publisher;
private int pages;
private int year;

private static double price = 9;
private bool returnSrok = false;



static Book()

{
price = 10;
}
public Book()
{
}

public Book(String author, String title, String publisher,
int pages, int year, long invNumber, bool taken) : base
(invNumber, taken)

{
this.author = author;
this.title = title;
this.publisher = publisher;
this.pages = pages;
this.year = year;

}

public Book(String author, String title)

{
this.author = author;
this.title = title;

}

public void SetBook(String author, String title, String
publisher, int pages, int year)

{
this.author = author;
this.title = title;
this.publisher = publisher;
this.pages = pages;
this.year = year;

}

public static void SetPrice(double price)

{
Book.price = price;

}



public override void Show()
{
Console.WriteLine("\nKHura:\n Astop: {0}\n Ha3BaHue:
{1}\n Tog wu3panusa: {2}\n {3} ctp.\n CtouMocTb apeHpgbi: {4}",
author, title, year, pages, Book.price);
base.Show();

}

public double PriceBook(int s)

{
double cost = s * price;
return cost;
}
public override void Return()
{
taken = ReturnSrok;
}

public delegate void ProcessBookDelegate(Book book);

public void ProcessPaperbackBooks(ProcessBookDelegate
processBook)

{
if (ReturnSrok)
processBook(this);

public static event ProcessBookDelegate RetSrok;

public bool ReturnSrok

{
get

{

return returnSrok;

returnSrok = value;



if (ReturnSrok == true)

RetSrok(this);

}
}
public override string ToString()
{

string str = this.title + ", " + this.author + " WHB.

Homep " + this.invNumber;

return str;

}

using System;

class Operation

{
public static void PrintTitle(Book b)
{
b.Show();
}

public static void MetodObrabotchik(Book b)
{
Console.WriteLine("KHura {0} cpaHa B cpok.",
b.ToString());
}
}

TecTsI:

public static void Main(string[] args)
{

Book b4 = new Book("Tonctou JI.H.", "AHHa KapeHuHa",
"3HaHne", 1204, 2014, 103, true);

Book b5 = new Book("Hew T", "MNporpammmpoBaHue pans
npodeccuoHano", "Bunbamc", 1200, 2014, 108, true);

Book.RetSrok += new
Book.ProcessBookDelegate(Operation.MetodObrabotchik);



b4.ReturnSrok
b5.ReturnSrok

true;
true;

Console.WriteLine("\nKHuru Bo3BpalleHbl B CPoOK:");
b4.ProcessPaperbackBooks (Operation.PrintTitle);
b5.ProcessPaperbackBooks (Operation.PrintTitle);

ITpnmep:

/home/nik/oop/labs/lab9/MyClass/Book.cs(34,12): warning CS8618: Non-nullable field 'publisher' must contain a non-null va
lue when exiting constructor. Consider adding the 'required' modifier or declaring the field as nullable.

KHura AWHa KapeHwHa, Tonctoid N1.H. WHB. Homep 1@3 cpoaHa B CPOK.

KHura MporpammupoBaHue ans npopeccuoHanos, Hew T WHB. Homep 188 caaHa B CPOK.

KHUrW BO3BpAWEHH B CPOK:

KHura:

ATop: ToncTtol N.H.
Ha3ssaHue: AHHa KapeHuHa
Fon wsnaHwa: 2014

1284 cTp.

CrouMmMocCTb apeHfbl: 16
COCTOSHWE eOuHMLbI XPOHEHWUN:
WHBEHTapHLIA HoMep: 183
Hanuune: True

KHura:

ABTOp: Hew T

Ha3eaHwe: MporpammupoBaHue Ans nNpodeccuoHanos
Fon wsnaHwa: 2014

1200 cTp.

CTtouMmMoCTb apeHfb: 160

COCTOSHWE eOuHMLbI XPOHEHWUN:

WHBEHTOpPHBIA HOoMep: 1@8

Hanuune: True

Ynpaxxuenue 3. Peanusanus coObITHS.

B satom ynpakHenun B nmpoekte IgralnayaKost g peanmsoBai
BO3HIKHOBEHIE COOBITHUS ~BBIIATI0 MAaKCUMAIBHOE KOJMUECTBO OUKOB™ IIPU
OpOoCKe UTPaJIBbHOTO KyOuKa.

using System;

class Gamer

{
string Name;
IgralnayaKost seans;

public Gamer(string name)

{

Name = name;



seans = new IgralnayaKost();
seans.MaxRolled += OnMaxRolled;

}

void OnMaxRolled(int value)

{

Console.WriteLine("CobbiTue: y urpoka {0} Bbinano
MakKcuManbHoe konu4yectBo o4ykoB ({1})", Name, value);

}
public int SeansGame()
{
return seans.random();
}
public override string ToString()
{
return Name;
}

using System;

class IgralnayaKost

{

readonly Random r;
public event Action<int> MaxRolled;

public IgralnayaKost()
{

r = new Random();

}

public int random()

{
int res = r.Next(6) + 1;
if (res == 6) MaxRolled?.Invoke(res);
return res;

TecTnbr:



public static void Main(string[] args)

{

Gamer gl = new Gamer("Niko");

for (int 1 =1; i <= 6; i++)
{
Console.WriteLine("Bbinano konuyecTtBo o4koB {0} pna
urpoka {1}", gl.SeansGame(), gl.ToString());

A labs/lab9/Igra

dotnet run dotnet .NET © 14:51
Boinano kKonuyecTeo O4YKoB 2 Ana uUrpoka Niko

Boinano KonuyecTBo O4YKOB 2 Ana Urpoka Niko

Boinano konuyecTBo o04koB 1 ana urpoka Niko

Boinano kKonwu4yecTtBo 04KoB 5 Ana urpoka Niko

Cob6uiTne: y wrpoka Niko BbiNano MakKcuMmanbHoe KonuyecTso o4ykos (6)
Boinano KonuyecTBo O4YKOB 6 Ana Mrpoka Niko

Boinano konuyecTBO 04KOB 2 Ans urpoka Niko

A labs/lab9/Igra

YupakHenne 4. Vlepapxus Kj1accoB yueOHOTO IIeHTPA.

B aToM 3amaHNy 1 peasn30oBall MepapXMIo KIACCOB YUeOHOTO IIeHTpa.

using System;

class Administrator : Person, IEmployee

{
public string Laboratory { get; }
public string Department => Laboratory;
public string Position => "AgMuHuctpaTtop";
public int Experience { get; }
public decimal BaseRate { get; }

public Administrator(string lastName, DateTime birthDate,
string laboratory, int experience, decimal baseRate)
base(lastName, birthDate)

Laboratory
Experience

laboratory;
experience;



BaseRate = baseRate;

}

public override void Show()

{

Console.WriteLine("AgMuHuctpatop: {0}, na6.: {1},
ctax: {2} net, Bo3pact: {3}", LastName, Laboratory,

Experience,

}

public
{

Age());

decimal GetMonthlyPay()

return BaseRate * (1 + 0.05m * Experience);

}

using System;

interface IEmployee

{
string
string

Department { get; }
Position { get; }

int Experience { get; }
decimal GetMonthlyPay();

using System;

class Manager : Person, IEmployee

{
public
public
public
public
public
public

public

string Faculty { get; }
string Role { get; }

int Experience { get; }
decimal BaseRate { get; }
string Department => Faculty;
string Position => Role;

Manager(string lastName, DateTime birthDate, string

faculty, string role, int experience, decimal baseRate)
: base(lastName, birthDate)

{



Faculty = faculty;

Role = role;

Experience = experience;
BaseRate = baseRate;

public override void Show()
{
Console.WriteLine("MeHenxep: {0}, dakynbTet: {1},
ponxHoctb: {2}, crtax: {3} ner, Bo3pacT: {4}", LastName,
Faculty, Role, Experience, Age());

}
public decimal GetMonthlyPay()
{
return BaseRate * (1 + 0.06m * Experience);
}

using System;

abstract class Person

{
public string LastName { get; }
public DateTime BirthDate { get; }

protected Person(string lastName, DateTime birthDate)

{
LastName = lastName;
BirthDate = birthDate;

}
public int Age()
{
var today = DateTime.Today;
int a = today.Year - BirthDate.Year;
if (BirthDate.Date > today.AddYears(-a)) a--;
return a;
}

public virtual void Show()

{



Console.WriteLine("{0}, Bo3pact: {1}", LastName,
Age());
}
}

using System;

class Student : Person

{
public string Faculty { get; }
public int Course { get; }

public Student(string lastName, DateTime birthDate, string
faculty, int course)
: base(lastName, birthDate)
{
Faculty = faculty;
Course = course;

}

public override void Show()
{
Console.WriteLine("Ctypment: {0}, ¢akynbtet: {1}, KypcC:
{2}, Bo3pacT: {3}", LastName, Faculty, Course, Age());
}
}

using System;

class Teacher : Person, IEmployee

{
public string Faculty { get; }
public string Rank { get; }
public int Experience { get; }
public decimal BaseRate { get; }
public string Department => Faculty;
public string Position => Rank;

public Teacher(string lastName, DateTime birthDate, string
faculty, string rank, int experience, decimal baseRate)
: base(lastName, birthDate)



Faculty = faculty;

Rank = rank;

Experience = experience;
BaseRate = baseRate;

public override void Show()
{

Console.WriteLine("MNpenopaBatensb: {0}, dakynbtet: {1},
ponxHocTtb: {2}, ctax: {3} nert, Bo3pacT: {4}", LastName,
Faculty, Rank, Experience, Age());

}

public decimal GetMonthlyPay()
{
decimal mult = Rank.ToLower().Contains("npo¢") ?
1.4m : Rank.ToLower().Contains("poueHT") ? 1.2m : 1.0m;
return BaseRate * mult * (1 + 0.04m * Experience);

TecTnr:

using System;
using System.Collections.Generic;
using System.Lingq;

public class Program
{
public static void Main(string[] args)
{
var people = new List<Person>
{
new Administrator("WeBaHoBa", new DateTime(1985, 3,
12), "JNlabopaTtopus ceten", 8, 900m),
new Student("MeTtpoB", new DateTime(2005, 11, 2),
"OKTN", 2),
new Teacher("CupopoB", new DateTime(1979, 6, 25),
"OKTW", "HOoueHnt", 12, 1400m),
new Manager("Ky3Heuyosa", new DateTime(1990, 1, 5),
"OKTN", "MeHepxep npoekTtoB", 6, 1100m),



new Student("Opnosa", new DateTime(2003, 4, 17),
"onMn", 4)

I 5
foreach (var p in people) p.Show();

Console.WriteLine();

int from = 20, to = 40;

var inRange = people.Where(p => p.Age() >= from &&
p.Age() <= to);

foreach (var p in inRange) p.Show();

Console.WritelLine();
foreach (var e in people.O0fType<IEmployee>())
Console.WriteLine("{0}: {1}, noppa3penenue: {2},
oknag: {3:F2}", e.GetType().Name, e.Position, e.Department,
e.GetMonthlyPay());

A labs/lab9/LearningCenter

dotnet run dotnet .NET © 14

ApmuHucTpatop: WBaHoBa, nab.: JlabopaTopus ceTeil, CTax: 8 neT, Bo3pacT: 48

CTyneHT: NeTpoB, ¢akynbTeT: OKTW, Kypc: 2, so3pacT: 19

NMpenopasaTenb: CugopoB, ¢akynbTeT: OKTU, ponkHocTb: JIOUEHT, cTak: 12 neT, BO3pacT: 46
MeHemkep: Ky3Heuoed, ¢akynbTeT: OKTW, ponkHOCTb: MeHemKep NPOEKTOB, CTAX: 6 neT, Bo3pdcT: 35
CtyneHT: OpnoBa, ¢akynbTeT: ONMWU, kypc: 4, Bo3pacT: 22

ApmubucTpaTop: WBaHoRa, nab6.: JlaGopaTopus ceTel, cTax: 8 neT, Bo3pacT: 48
MeHemkep: KysHeuoBa, ¢akynbTeT: OKTW, gonkHocTb: MeHegkep npoekToB, cTax: 6 neT, Bo3pacT: 35
CTyneHT: OpnoBa, ¢dakynbTeT: ONMW, kypc: 4, Bo3pacT: 22

Administrator: ApMuHMCTpaTOp, noapaspeneHue: Jla6opaTopus ceTeil, oknap: 1260.00
Teacher: [oueHT, nogpasgeneHune: OKTW, oknap: 2486.40

Manager: MeHemkep npoekToB, nogpasgeneHue: OKTW, oknap: 1496.00

A labs/lab9/LearningCenter >

BriBog.

B xone mponenaHHO paboTHI 1 HayumiIcsa paboTaTs ¢ AeserataMiu 1
COOBITMAMI VI IPUMEHATH UX.

Code review. (by zzzcode.ai)
Pesrome


https://zzzcode.ai

Kopx mpepcrasiser co00ii peanmsannio UTPhI C UCIIOIb30BaHMEM KJIACCOB
IJIST UTPOKOB U UTPAIBHBIX KOocTell. OCHOBHBIE QYHKIMM BKIIOUAIOT
reHepaIio CIYUalHbIX 3HAUeHUIT 1 00paboTKy coObITuit. B ieiom, ko
XOPOIIIO CTPYKTYPUPOBAH, HO TpeOyeT HEKOTOPHIX YIyUIlIeHNIT B 00J1aCT!
CTUJIA Y1 UMTAEMOCTIA.

Omnoxka

B metonme random() kmacca IgralnayaKost Ha3BaHUe MeToma He
COOTBETCTBYET CTaHAapTaM nMeHoBaHuId B C#. Pekomennyerca
nepenmeHoBarb ero B Roll() s aydiero moHNMaHNA.

Ctuwib Koga

Kopn B estom cnenyer cranmapram C#, 0HaKO €CTb HEKOTOPble MOMEHTHI,
KOTOpBbIe MOKHO YJIyUIINTh: VIMeHa mepeMeHHBIX I METO0B JOJIKHBI OBITH
HanmcaHbl B cTuiie PascalCase . Heo6Xxoqmmo MCIIONb30BaTh IBHBIE
MoaudnKaTops! goctymna (Hampumep, public, private ) mis Bcex WieHOB
KJacca.

CrpykTypa Koma

CrpyKTypa KiIaccoB JIOTMYHA, OAHAKO CTOUT PACCMOTPETh BO3MOKHOCTD
paspgesieHus Ha OTHeNbHbIe (aiiyIbl A1 KaKIOTO KiIacca, UTOObI YIIyUIINTh
OpTaHM3aLIO IPOEKTA M YIIPOCTUTH HABUTALNIO.

YuraeMocTh

YuraemMocTn KOOa MOKHO YJIYyUIIIUTD, I[O68.BI/IB KOMMECHTapUM K METOOAM U
KJIaCCaM, a TaKXKe CIIeays eJII/IHOO6p33HOMY CTVIJIO MME€HOBAaHU.
Haan/IMep, JICIIOJIB30BaHME SeansS KaK IMEHU HepeMCHHOf/'I MO>KET OBITH
HEOUEBUOHBIM IJIA OPYTUX paBPaGOTHI/IKOB.

IIponsBoANTEIBHOCTD

Kopn paboraer apdexkTuBHO M1 TEKYIIMX 3a0aU, OQHAKO CTOUT OOPaTUTh
BHUMAaHIE Ha CO3JaHMe 9K3eMIUIIpa Random B KaXIOM BBI3OBe.
PexomeHnayercst co3nath OAMH 9K3eMIUIAp Random 1 MCIIOTIB30BATh €TO
IIOBTOPHO.

MacmradéupyemMocTh

KOJI JIETKO MacmTa6mpyeTcsI, TaK KaK JIO6aBJIeHI/I€ HOBBIX TUIIOB UTPOKOB
JUIN UT'PpAJIbPHBIX KOCTell He Tpe6yeT 3HAUUTEJIbHbBIX M3MEHEHUI B



cyluecTByIo1Lel jornke. OMHAKO CTOUT YUUTBIBATh BO3MOKHOCTD
no0aBiieHUs HOBBIX (QYHKIIMII 1 VX BIVSHIE Ha TEKYILYIO apXUTEKTYPy.

Bbe3omacHoOCTH

Kox He coep>XKUT SIBHBIX YSI3BUMOCTEIL, OQHAKO CTOUT YUUTHIBATh
00pabOTKy MCKIIOUeHUI, 0COOEHHO B METOJaX, KOTOpPhIe MOTYT BBI3BIBATh
oOKY, HapuMep, Ipu paboTe ¢ MOIb30BaTEIHCKIM BBOIOM.

O6padoTKa OIIMOOK

B Texy1eMm Kofme OTCyTCTBYeT 00paboTKa omnbok. Pekomenayercs
n00aBUTH 00PaOOTKY MCKIIOUEHIT, YTOOBI IPEJOTBPATUTD COOM
MIPOTPAaMMBI B CJIydae HEOKMIAHHBIX CUTYAIIVIL.

3akirroueHue

Kon mpencrasisieT cob0if XOpOILIYI0 OCHOBY AJISI UTPHIL, HO TpeOyeT
HEKOTOPBIX YJIYUIIIEHNII B 00JIaCTH CTIIISL, YMTAEMOCTH U 00paboTKI
ommOoK. PexomMeHyeTcss BHeCTH IIpeqIoKeHHbIe I3MEeHEeHUS IS
IIOBBILIIEHNS KauecTBa M yO00CTBa pabOThI C KOJIOM.
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