JlabopaTopnas padora Ne3: Unkancyasiuus. [loBTopHoe ncnoib30BaHne KJIACCOB.

eas padoThi:
— 3HAKOMCTBO C MPUHIUIIOM WHKATCYIISALUU.
— IIpumenenue panee pa3pabOTaHHBIX KJIACCOB.

3agaun:

— Peanu3oBarh nporpamMmy COIJIaCHO OITUCAHHOMY (PYHKIIHOHAITY.

— Co3zaTh KJ1acc JUIs XpaHEHUs YMCIIOBBIX JJAHHBIX B (hopMaTe MacCHBa U MCIIOJIb30BATh KJIacC JJIs XPaHCHHS
OOJIBIINX YHCEN.

— PaspaboraTth cucTeMy KIACCOB JUIsl peal3alliy JIOTHKU MporpamMmbl. KitacCel JOMKHBI YIOBIETBOPATH
MPUHIIMITY HHKATICYJISIUH.

DYyHKIMOHAJ NPOrPAMMBI:

— 3arpy3ka COXpaHCHHBIX MAOJIOHOB M3 PEIaKTOpa MPOTHBHUKOB PEATM30BAHHOTO B J1a00OpaTOpHOM padoTte
No2 B xauecTBe MPOTUBHUKOB B UTPE MIPH 3AITYCKE TPOTPAMMBI.

— Ilo Ha)kaTuIO HE UKOHKY IPOTUBHUKA TOMY HAHOCUTCS YPOH. [10 TOCTH>KEHUIO HYIIsSl AKU3HEN UTPOKY JaeTcCs
30JI0TO, COOTBETCTBYIOIIEE 3TOMY 3HAYEHUIO Y IPOTUBHHKA.

— ITocne moGeapl Hal TPOTUBHUKOM CIIy4allHO BBIOMpAETCS CIEAYIOIIUNA. XapaKTePUCTHKHU CIIEAYIOIIEro
MPOTUBHUKA MOAU(DHUIIMPYIOTCS B COOTBETCTBUU CO 3HAUEHUSMHU €ro MOAU(UKATOPOB U YPOBHEM UTPOKA.

— Urpok MoxeT TpaTUTh 30JI0TO Ha YIYUIICHUE XapaKTEePUCTUKH YPOHA.

Teopernueckasi uHpopmanus.

Nuxancyasiumss — oauH ©3  (QyHIAMEHTaJIbHBIX  MPHHLOUIOB  OOBEKTHO-OPHEHTUPOBAHHOTO
IIPOrpaMMHUPOBAHUSI, KOTOPBIA MpeanojaraeT o0beIMHEHUE NAaHHBIX U METOJO0B, PadOTAIOIIUX C 3TUMHU
JAHHBIMH, BHYTPU OJHOTO KJIACCA, & TAK)KE OIPAaHUYEHUE JOCTYIA K OTUM JaHHBIM U3BHE.

C mepBoil 4yacThIO TEPMHUHA BBl YK€ MO3HAKOMUIIUCH B MEPBOM JIabopaTopHOU paboTe rae ObUT paccCMOTpeH
npouecc ¢popMupoBaHus kiacca. UTo kacaeTcsi OrpaHMUYEHUs JOCTYyINa K JAHHBIM H3BHE 3TOT MEXaHHU3M
peanuzyetcs 6marogaps ClIeIyOIIUM MPUHITUIIAM:

CoxpsbITHE JaHHBIX - aTPUOYTHI KJ1acca, Kak MpaBuilo, JAeJatoTcs private, YTOObI UX HEb3sl ObUIO H3MEHUTD
HaIpsIMyIO0 U3 BHEIIHEro Koja. TakuM oOpa3oM Mbl CKphIBa€M BHYTPEHHHE JETalIl pealn3aluu o0beKTa U
OTrpaHUYMBAEM JOCTYII K €r0 COCTOSTHUIO.

KoHTpoab pocTryna - xjacc NpefocTaBisieT KOHTPOJHUPYEMbIE TOYKH JIOCTyNa K CBOMM JaHHBIM 4epe3
MyOJIMYHbIE METO/IbI, UTO MO3BOJISIET KOHTPOJIMPOBATh M YIPABIATh TEM, KaK 3TU JaHHbIE U3MEHSIOTCS WIN
HCIIOJB3YIOTCA.

B kxagecTBe puMepa MHKANCYJSLHUY B )KU3HU MOKHO IIPUBECTHU YEJIOBEKA — Y YEIIOBEKA €CTh BO3PACT U UM,
KOTOPOE MBI HE MOKEM 3HATH IIPOCTO, IOCMOTPEB HA HETO, OTU IIAPAMETPBI MBI MOKEM CUUTATH «IIPUBATHBIMU
arpuOyramMu». UToObl y3HATH 3TH aTpHOYThI MBI MOKEM BOCIIOJIb30BAaThCS «ITyOJMYHBIMH METOJaMU» -
CIIPOCHUTB Y YEJIOBEKA €0 BO3PACT WJIA UMs.



3aueM Hy>KHA MHKancymsaiusa? Ha 3ToT Borpoc ecTh HECKOJIBKO OTBETOB!

3ammTa JaHHBIX — caMOW OYEBMJHOM NMPUYMHOMN sABJseTCs 3amiuTa. llpyu peanuzanuy MHKaNCyIsLud B
KJ1accax 0OBEKT KOHTPOJIHMPYET, KaKue M3MEHEHHUS! MOXXHO BHOCUTH B €0 COCTOSIHME, YTO IMPEIOTBpAIACT
OMOKH U HEKOPPEKTHOE MCIIOJIb30BaHHE.

anome}me OTJIAAKH U TECTUPOBAHUSA — MHKAIICYJIANUA U30JIUPYCT UBMCHCHHUA B MPCACIaxX KJjacca, 4To
YMEHBIIACT BIIUMAHUEC HAa OCTAJIbHYIO 4YaCTh IIPOI'paMMBI. prrI/IMI/I CJIOBaMH, IIp1U BOSHUKHOBCHHU OIIMOKHU B
KOIAC€ HaM HaMHOTI'O ITPpOoHI€ OTCICAWUTH IPUYMHY OrpaHUYMBAA KPYI' BOSMOXXHBIX IMPHUYUH JO0 KOHKPETHBIX
KJIACCOB.

I'mOkocTh M paclIUPseMOCTh — BHYTPEHHUE JETalld pealiu3allid MOXHO W3MEHUTb, HE 3aTparuBasl Koj,
KOTOPBIH HCTIONB3YyeT Ki1acc. ['0BOps O paciupsieMOCTH — €ClIM BaM HY>KHO JJOOABUTh HOBYIO (DYHKIUIO WJIH
pacIIMpUTh CYLIECTBYIOIIMH KJIacc, 3TO MOXKHO CJIEaTh, HE U3MEHSS TEKYILIME METO/IbI UJIH I10JIs KJlacca, 4To
CHIDKAET BEPOSATHOCTh BHECEHUS OIMOOK. Eciau roBopuTh 0 TMHOKOCTH, TO BHYTPEHHUE AETAIHN KJ1acca MOTYT
OBITh M3MEHEHBI 0e3 HEOOXOAMMOCTH W3MEHEHHs KOJla, KOTOPBIM HCIONB3yeT 3TOT Kiacc. Emie omHuM
aCIeKTOM THOKOCTU SBJIIETCS BO3MOXXHOCTh HCIIOJb30BaTh PAHEE pPEaAJIM30BAHHBIE KJIAcChl B APYTUX
MIPOEKTax.

OpHUM U3 BO3MOXKHBIX BAPUAHTOB pean3allii HHKANCYISAIUU B si3bIke C# BbI 1T0OJIB30BATTUCH B MIPEIbIAYILEH
naboparopHoit pabote. JlaHHBIII METON 3aKiIOYaeTcs B pealM3allMd MPUBATHBIX aTpUOYTOB B Kiacce U
MyOIMYHBIX METOJIOB JJISl B3AUMOACHCTBUS C HUMMU:

class Person

{

private string name; //npuBaTHoe none

public string getName() //meTop Aang ero nony4yeHus

{
return name;
}
public void setName(string name) //meTop Ona ero yCTaHOBKU
{
this.name = name;
}

JlpyruM BapHaHTOM peaju3alliu SBJSETCS UCIONIb30BaHue ¢BOMCTB. CBOWCTBO — ATO MO CyTH aTpUOyT CO
BCTPOGHHBIMH BO3MOXKHOCTSIMH  OTpeJeNeHrs (QYHKIMI 4YTeHWs, 3amucu U BbeluucieHusa. [lomHoe
oTpesieNieHNe CBOMCTBA COMIEPKUT B cebe aBa Ooka: get u set:

class Person

{

private string name; //npuBaTHoe none

public string Name //ny6nuyHoe cBOINCTBO
get { return name; } //uyTeHue nonsa 4yepes 6nok get
set { name = value; } //3anucb nond yepes 6ok set
} //value — 3HayeHue KoTopoe nepefaeTcsa B CBOWUCTBO




IIpuMep UCTOIB30BaHUs CBOMCTB B KOJIE:

Person person = new Person();

person.Name = "FirstName"; //3anucb aTpu6yTa name 4yepe3 65iok set ceBoiicTBa Name
string n = person.Name; // 4yTeHue aTpubyTa 4Yepe3 650Kk get ceoiicTBa Name

CpoiicTBa MOI'YT UMETb JOCTYII TOJIbKO K YTCHHUIO MJIM TOJIBKO K 3aIlMCH.

private string name;
private int age;

public string Name //cBoiCTBO TOJIbKO OJiS MOJSIYYEHUA CTPOKU

{
get { return name; }
}
public int Age //cBoiicTBO TONbKO AnA 3anucu Bo3pacTa
{
set { age = value; }
}

B kauecTBe QyHKIIMHM CBOKWCTBA MOKHO 331aBaTh BHIPAKEHUS:

private string firstName;
private string secondName;

public string FullName
{
get { return $"{firstName} {secondName}"; } //nonyuyeHue nosnHoro mmeHu
//cocToduero us vMeHuM u hamunuu

K 65okxam get u set MoxHO 100aBIATh MOIM(UKATOPHI 1OCTYIIA:

private string name;

public string Name

{
get { return name; } //vMa MO¥HO MpoyuTaTb OTKyAa YrOAHO
private set { name = value; } //vMa MOMXHO 3anucaTb TONbKO BHYTpM Klacca

}

Mpu ncnonb3oBaHMM MOAMDUKATOPOB B CBOMCTBAX CeAYET YUMTbIBATb PAL OFPaHUYEHUN:

- Moaudukatop gna 610kKa set unm get MoXKHO yCTaHOBUTb, €C/IM CBOMCTBO MMeeT oba 6/10Ka.

—TonbKo 04MNH 610K set namn get moxxet MMmeTb MoaNbUMKATOP AOCTYNa, HO He 06a cpasy.

- Moaudukatop goctyna 6s10Kka set unm get gonkeH 6bITb 6oee orpaHMUYMBaAOWMM, YeM MoaUPUKaTOp
[0CTyna cBoicTea. Hanpumep, ecnm ceoinctso numeet moaudukaTtop public, To 610K set/get moxkeT umeTb
TOIbKO MoANdUKaATOpbI private.




CsovictBa He 06A3aTenbHO MCMNOAbL30BaTb BMeCTe C aTpuMbyTamu, BMECTO 3TOFO MOMHO MCMNONb30BaTb
aBTOMaTUYECKMEe CBOMCTBA, KOTOPble 3aMeHAIT cobon aTpmnbyTbi:

public string Name { get; set; }
public int Age { get; set; }

public Person(string name, int age) //KOHCTpyKTOp ucCMofib3yeT cpas3y CBOICTBA
{

Name = name;

Age = age;

3ananme. Urpa kamkkep.

3aaHueM Ha JaHHYIO JIA0OpaTOPHYIO padoTy sBisieTcs pa3paboTka urpsl-kimukkepa. [Ipeamonaraercst 4To
IUIL pelieHust 3ahadu OyAyT HCIOJIb30BaHBl paHEe pEealM30BAaHHBIC KJIAcChl JJIs XpaHEHHs IabJIOHOB
MIPOTUBHUKOB U MKOHOK U3 JJAOOpaTOpHOH paboThl No2.

B Clicker *

Enemy name: Bird Click to deal damage: Level: 1

Enemy hit point: Players gold:

11

Gold from enemy: Players damage: Uparade

11 Repeat | Next | 5

Pucynok 1 — IIpumep nnTepdetica mporpaMMel

Kracc s XxpaneHust OOBIIAX YHCe HYXKESH JIJIS PEeIeHUsS TPOOJIEMbl OTPaHUICHHOCTH BCTPOSHHBIX THITOB
JTaHHBIX: TaK IIEJOYNCICHHBIH THI INt MOJAEpP)KUBAET 3HAYCHUSA JO NPUMEPHO JBYX MHUJLIHAPIOB
(2,147,483,647), a Tun long B cCcBOW oOdYepeab OTpaHMYCH  JICBATHIO  KBUHTHJUTHOHAMH
(9,223,372,036,854,775,807) — HO maxke TakWe OTrPOMHBIC YHCIa MOTYT OBITh HEIOCTATOYHBIMH JIJISI
peanu3yemMon mporpaMMmsl.

BMmecTo 3TOro cTOMT XpaHUTh YKCIa MO pa3psiaM B BUAEC MacCHBa TaK YTO Kax/as siuelika MaccuBa MOXKET
xpaHuTh yncio 10 1000:

2,147,483,647 Yncno

2 |147 483647 [llpencrtaBsieHue
3 2 1 0 pa3pAnOB 4YuUcCna
B MaccuBe

Pucynok 2 — IlpencraBnenne OOIBIINX YMCEN B BUAE MAaCCUBA Pa3psI0B YHCia




Cio:xeHHe 1 BBIYMTAHUE TAKUX 3HAUCHUH POUCXOMT TAK JKE€ KaK CIIOKECHHE HITH BEIYUTAHUE «CTOTOMKOM)
- €CIIM 3HA4YeHUs M3 N pas3psaja Ui CIOKEHUSA NPEBOCXOAAT pa3Mep TEKyLIEro paspsna IMOJy4HBILASCS
pasHHIAa OTHPABISAETCS B CIEAYIOUIMHA pa3psa. JIs BBIYUTaHUS MBI HA0OOOPOT «3aHMMaeM» U3 paspsaa N+l
3HAYEHHUE €CIIU €T0 HE XBATACT I BBIYUTAHUSA !

CnoxeHue BolyuTaHUe
3 712117 3 1712117

+ -

15 512/ 900 1 9119060

- 1225 > 999~ 1117 > - 712 < 911 117 < 9080

19 225 17 1 800217

Pucynok 3 — ANTOPUTM CIIOKEHHS Y BBIYUTAHUS JJ1s1 OONBIINX YHCET

[lesienne Ha yncia pa3MepoM MEHbIIIE YEM pa3Mep paspsiia TpeOyeTcs B LIMKJIE HAUMHAsI C CaMOTo O0JbILIOTO
paspsija uyucia JeIUTh YWCIO Ha JENUTEeNb, Pe3ylbTaT OyaeT pe3yiabTaToM, KOTOpHI OyneT coaepikarb
s4eiKka Tekymero paspsna. OcTaTok, KOTOPBIA ObUT TOJTYYeH MPU TaKOM JICJICHUH MEPEHOCHUTCS Ha Pas3psia
HIDKE YMHOKEHHBIN Ha pa3MepHOCTb pa3psaoB. OCTaTOK MOCIEAHEro pa3psiia 0TOpachiBaeTCs .

JleneHune
M3Ha4YanbHble 4Yucna:

10 14 217 / 3

Mopa3pAapHoe peneHue:

1. 10/3 = 3 + 1
2. (14 + 1*1000) / 3 = 338
3. 217 / 3 =72 + 1

Pe3ynbTaT:

3 |338|72

Pucynok 4 — Anroputm aeneHus 11 OOJIBIINX YHCET



YMHoO:K€eHHe CX0KE B CBOEM AJITOPUTME C JCJIEHUEM, OTIUYNE COCTOUT B TOM, YTO AJITOPUTM HAUMHAETCSA C
camMoro MJAJIIEro paspsjaa, pe3yabTaT YMHOXKEHHS MPEBBILIAIOUINI pa3Mep pas3psna MEepPeHOCUTCS B

CHEAYIOUIUI:

YMHOXeHue
Ha4YanbHble 3HAYeHUs:

7 135654 * 23

Mopa3pAaaHoe yMHOXEeHue:

1. 654 * 23 =//£+042

2. (135 +|15) * 23 = 3 + 450
3. (7 +3) * 23 = 230
Pe3synbTaT:

230450 42

Pucynok 5 — Anroput™ yMHOXKEHHUS A1 OONBITUX YHCET

BigNumber

- int[] number
- const int Base

+ BigNumber(string number)

+ getStringNumber(): string

+ getBigNumber(): BigNumber

+ Add(BigNumber bnum): void

+ Substruct(BigNumber bnum): void
+ Multiply(double num): void

+ Divide(double num): void

Pucynok 6 — UML-auarpamma kinacca GOJIBIINX YUCET



3aMeThTe, 4TO B JAHHOM Auarpamme 0a3a yuclla yKa3aHa Kak KOHCTaHTa — €€ MOXHO O0O3HAa4YMTh Cpa3y B
caMoM KJiacce YTOObI BCE IK3EMIUISIPBI KJIacca UCTIOJIb30BAIN Y ce0sl OIMHAKOBYIO OCHOBY IS pa3psiia duca.
Jlnst Kiacca UrpoKa MOXKHO MCIIONIb30BaTh CIEAYIOUIYIO CTPYKTYpY arpuOyToB. i MOdXydeHus 1ocTyna K
3THM aTpUOyTaM JIydIlle BCETO C/IeNaTh UX B (hOpMe CBOMCTB:

public class CPlayer //Kknacc, onucbiBawwuii UrpoKa
{
//ypoBeHb yny4yueHus
int vl;
//KkonuyecTBO 30M0Ta Yy MrpokKa
BigNumber gold;
//ypoH n MoauduKaTOop YypoHa
BigNumber damage;
double damageModifier;
//ueHa v mMoau(MKATOpP LEeHbl YNyyuweHUs
BigNumber upgradeCost;
double upgradeModifier;

B kauectBe (hopMyn yBennueHUs 3HAYCHHs YPOHA M IIEHBI YIY4IICHUS MOXHO UCIOJIb30BaTh CIEAYIOIINE
(hOpMYyIIBI, HO JTydIIe MPUAYMAaTh 00JIee YCIIOKHEHHBIC YPABHCHHUS .

upgradeCost = upgradeCost.Multiply(upgradeModifier * 1vl));
damage = damage.Multiply(damageModifier);

CPlayer

- int vl

- BigNumber gold

- BigNumber damage

- double damageModifier

- BigNumber upgradeCost
- double upgradeModifier

+ CPlayer(BigNumber gold,
BigNumber damage,
double damageMoadifier,
BigNumber upgradeCost,
double upgradeModifier)

+ Gold(): BigNumber

+ Damage(): BigNumber

+ DamageModifier(): double

+ UpgradeCost(): BigNumber

+ gainGold(BigNumber gold): bool

+ upgrade(): bool

Pucynox 7 — UML-nuarpamma kiacca urpoka

Jlnst mpoTuBHUKA TpeOyeTcsl peann3oBaTh OTAENbHBIN Kiacc. B mpomuioit maGopatopHoit pabote ObuLTH
peain30BaHbl 11a0JIOHBl MPOTUBHUKOB, TYT K€ MOTpedyeTcs XpaHUTh MHPOPMAIUIO O MPOTHBHHUKE (Kak
HampuMep TEeKyIllee 3J0pOBbE U 30JI0TO KOTOPOE MOJYyYUT UTPOK 3a MmoOeqy Haj MPOTUBHUKOM), KOTOPBIH
OyZeT «cyiiecTBoBaTh» B clieHe. [IpoTHBHUK OyJeT co3aaBaTbes U3 1M1a0JIoHa U MOXKET UMETh CIICAYIOLIYIO

7




CTPYKTYpPY aTpuOyTOB:

public class CEnemy //Knacc, onuCbiBAWWMIA KOHKPETHOTrOo MNPOTUBHUKA
{
string name;
BigNumber hitPoints;
BigNumber gold;
Rectangle icon;

Jliis 3arpy3ku 1m1abjI0HOB U XpaHEHUs! TOTOBBIX IPOTUBHUKOB CTOUT Pealiu30BaTh OTIENbHBIN Kilacc. OHUM
U3 BO3MOXHBIX (QYHKUIMN Ui JAHHOTO KJIacca MOXET CTaTh (YHKIUS HOPMAaJM3allUU IIAHCOB MOSBICHHUS.
Tak kak CyMMa I1aHCOB IMOSIBJICHHSI IPOTUBHUKOB MOKET MPEBBIIATH 3HAUEHUS YCIOBHBIX CTa IPOLEHTOB UX
TpeOyeTcst HOpMaTU30BaTh!

void normalizeChances() //HopManu3sauus WaHCOB Bbi6Opa O6LEKTOB, CyMMa WAHCOB
//ponkHa 6bITb paBHa 1

{
double sum = 0;

//enemies - List<CEnemyTemplate>
for (int i = 0; i < enemies.Count; i++)
sum += enemies[i].SpawnChance;
for (int i = 0; i < enemies.Count; i++)
enemies[i].SpawnChance /= sum;

}

3ateM JJIA B5160pa cnyqaﬁHoro 11a0JI0Ha MOYKHO HMCIOJIB30BATh CJICAYIOIYHO (I)YHKI_II/II-O:

CEnemyTemplate findByChance(double chance) //nouck o6bekTa Mo BbiNaBWel BepPOSATHOCTH

double sum = 0;
for(int i = 0; i < enemies.Count; i++)
{

sum += enemies[i].SpawnChance;

if (sum >= chance) return enemies[i];

}

return null;

OTtuer:

Pe3ynbratr BeIMOIHEHUS pabOThI IPEAOCTaBUTh B BUJIE:

ApXUB ¢ IPOEKTOM (ecii pazmep apxuBa 0oJbie 2 MOaiiT, ToO peKOMeH IyeTcsl 3arpy3uTh MPOEKT Ha

https://github.com/ unu Ha Apyroe 0OIIENOCTYITHOE XPAHWIHINE U MPEJOCTABUTH CCHIIKY);

Otyet mo nabopaTtopHoit padote B hopmare Microsoft Word, KOTOPBIH COAEPKUT CIEAYIONINE Pa3IeIb:

1. TUTYJBHBIH JIUCT;

2. 3a/laHKe Ha TabopaTOpHYIO paboTy;

3. KpaTKoe OIMcaHue pa3pabOoTaHHBIX MPOTPaMM U UCTIOIb3YEMBIX aJTOPUTMOB CO CKPUHIIIOTAMH
BBITIOJTHCHH A,

4. BBIBOJI O MPOJICJIAaHHON padoTe.




Cnmcox ureparypsbl:

1)
2)
3)

4)
5)

6)

I'epbept Hlunar "C# 4.0: nonHoe pykoBoAcTBO"

Ouupro Tpoencen "A3bik mporpammupoBanus C# 5.0 u mrarpopma .NET 4.5"
[TonHOE pyKOBOICTBO 1O sI3bIKY MporpammupoBanus C# 7.0 u utarpopme .NET 4.7
https://metanit.com/sharp/tutorial/

PykoBoacteo no WPF https://metanit.com/sharp/wpf/

C# 5.0 mu narpopma .NET 4.5
http://professorweb.ru/my/csharp/charp_theory/levell/infocsharp.php
https://github.com/Microsoft/WPFE-Samples



https://metanit.com/sharp/tutorial/
https://metanit.com/sharp/wpf/
http://professorweb.ru/my/csharp/charp_theory/level1/infocsharp.php
https://github.com/Microsoft/WPF-Samples
https://github.com/Microsoft/WPF-Samples
https://github.com/Microsoft/WPF-Samples

