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KAJIEHJIAPHUI TIJIAH BUKOHAHH S KBAJIIOIKAIIMHOI POBOTH BAKAJIABPA

. TV TepMiH BUKOHAHHS .
Hasga eramiB kBamidikaniitHoi po6oTH . e o BigmiTka npo
Nos/n eTaniB KBai(ikaIiiHoi
OaxanaBpa BUKOHAHHS
pobotu OakanaBpa
Bubip Temu Ta HayKOBOTO KEpiBHHKA Buxonas
1 KBamidikaiiiHoi podotu 6akanaBpa 09.10.2021
Bumaua 3aBmaHHs — kBamidikariiHoi Bukounas
2, pobotu bGakanaBpa 19.10.2021
HacranoBua rpymoBa cmiBOeciza 3 Bukonas
3. OUTaHb  KBajidikamiiiHoi  pobotu 21.10.2021
OakanaBpa
3aTBepKeHHs IJIaHy KBalliikariitHoi Bukounas
4. poboTu GakanaBpa 25.10.2022
[TinOip Ta BUBYEHHS JiTEpaTypHUX Ta Buxonas
5. IHIIUX JDKEPEN 3 TEMH JOCTIKCHHS 01.11.2022
[TinroToBKa 1 TOJaHHS HAYKOBOMY Buxonas
6. KEepiBHUKY TIepIioro Bapianty [ po3ainy 21.12.2022
pobotu
[TinroToBKa 1 TOJaHHS HAYKOBOMY Buxonas
7. KEepiBHUKY mepmioro Bapianty I 31.01.2022
po3nuty pobotu
[TinroToBKa 1 TOJaHHS HAYKOBOMY Buxonas
8. KepiBHUKY mepmoro Bapianty Il 30.03.2022
po3ainy poboTu
9. [Tonanus po6OTH y mepiiomMy BapiaHTi 28.04.2022 Buxonas
OdopmieHHs MOSCHIOBATBFHOI 3aMHUCKH Bukonas
10. kBastiikaniitHoi poboTu GakanaBpa 03.05.2022
[Tonanns  kBamiikaniiiHoi  poOoTH Bukonas
11. OakanaBpa Ha MornepeHii 3aXUcT 23.05.2022
BpaxyBaHHs 3ayBakeHb KepiBHUKA 1 Bukonas
1p | moraHHs po§om B OCTaTOYHOMY 97 05.2022
BapiaHTi (3 BIAMOBITHUM BHCHOBKOM
Mpo JIOMYCK) Ha Kadenpy
3aTBep/KEHHST poOOTH B IUIOMY Bukonas
13 (mngOBKa MHCHMOBOTO  BIZTYKY 10.06.2022
. | kKepiBHUKa, THCHMOBA pEICH3IA Ha
OakanaBpCcbKOi poOoTY)
3axuct  kBamigikauiiHoi  pobotu 22.06.2022
14. | GakanaBpa 23.06.2022
24.06.2022
v 52 ?
3m00yBay BUINOT OCBITH = KepiBHuk [ﬁze%,i
(mmigmmc) (ninrmc)/
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AHOTAILUS

bakanaBpcbka pobota Ha Temy “MoOOUTbHHI 3aCTOCYHOK TPy’

PoGora mictuth: 60 cropiHok, 3 po3gime, 20 migpo3autiB, 2 Tabmwmi, 24

imrocTpartii, 30 BUKOPUCTAHUX JKEPEIT, 3 TOAaTKH.
Kitouosi cnoBa: Unity, C#, HaBiraiiiiiHa ciTka, IMoJiroHajabHa CiTKa, ir.

AKTyaJlIbHICTIO pOOOTH € CTBOPEHHS JOJATKY JJIsl IPOBEIECHHS BIIBHOTO Yacy Ta

MOKPAIICHHS aHAIITUYHUX HABUYOK Ta PEaKIIii JIIOAeH.
MeTtoro po6oTH € po3BHBarOYa rpa-eKirH Ha 0a31 MOOLTLHOTO 3aCTOCYHKY .

[lepmmii  po3ail TPUCBSIYEHUN 3arajJbHOMYy OIJISIAy PHUHKY MOOLIBHHX
3aCTOCYHKIB Ta aHamizy mnpobisemMu. Takok B 1bOMY pO3IULYy IPOBEACHE

O6prHTYBaHHH MCTHU BI/IpiHICHHH HpO6JI€MI/I Ta ITIOCTAaBJICHA 3aJa4a.

Jpyruit po3ain MpUCBAYEHUN aHaIi3y ICHYIOUHX TEXHOJOTIYHUX PIIIeHb Ta

aHai3y KOHKYPEHTIB.

Tpetiii po3ain npucBaueHUd (YHKIIOHATY [0JaTKa, MPUHLUIIAM MOOYJOBH
KO>KHOI OKPEMOi CUCTEMH Ta BUCHOBKOM, SIK 1[I CUCTEMH BIUIMHYJIM Ha PO3BUTOK Ta

PO3pOOKY J0/1aTKa.

VY pesynbTari poO0TH OYB CTBOPEHUM MOOIUIRHUM JOAATOK st TiaTdhopmu
Android ta 10S Ta KijgbKa YHIBEpCaJIbHUX IHCTPYMEHTIB JJIsl TIOAQIBIINX PO3POOOK,

SIK1 MArOTh MMOTEHIIAJ cTaTH He3zaliexxuumu SDK.

[IpakTHyHUM 3HAYECHHSIM POOOTH € CTBOPEHHS MOOUIBHOI TPH Y KaHP1 EKIITH Ta

NoJaJIbIlIe BUKOPUCTAHHS 1THCTPYMEHTIB, CTBOPEHHUX Y MPOIIECi PO3POOKH J01aTKa.

Po6oty Bukonas: Pubac [yuist PomanoBuu

CrnemnianpHicTh: 122 KoM’ roTepHi Hayku



ABSTRACT
Bachelor's thesis on "Mobile Game Application™.

The paper contains: 60 pages, 3 sections, 20 subsections, 2 tables, 24

illustrations, 30 sources used, 3 appendices.
Keywords: Unity, C#, navigation mesh, polygonal mesh, rig.

The relevance of the work is to create an application for free time and improve

people's analytical skills and reactions.
The aim of the work is an educational action game based on a mobile application.

The first section is devoted to a general overview of the mobile app market and
an analysis of the problem. Also in this section is a justification of the problem solving

objective and the problem.

The second section is devoted to the analysis of existing technological solutions

and the analysis of competitors.

The third section is devoted to the functionality of the application, the
construction principles of each individual system and the conclusion of how these

systems have influenced the development and design of the application.

As a result of the work was created a mobile application for the Android and iOS
platforms, and several universal tools for further development, which can become an
independent SDK.

The practical value of the work is the creation of a mobile game in the action

genre and further use of the tools created during the development of the application.

Written by: Illia Rybas

Specialization: 122 Computer Science
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BCTYII

Ha cporoaninHii 1eHb BiZoMO 0araTo J0CiIKEHb 3 TPUBOAY KOPUCTI 1rop, HE
TUTBKY HACTIILHUX, ajie ¥ Bifeoirop. B mepiry uepry rpa € 4y 0BHM MOJITOHOM TSI
BUBYCHHS HOBHMX HaBHYOK. Tak BIOMO Jyke 0arato irop-CUMyJSTOpPIB, SKI
JI0TIOMAraroTh JIFOIIM Pi3HUX Mpodeciii MPaKTUKYBaTH IX MaiCTEPHICTD - 11€ BIICHKOBI,
M1JI0TH, TOHIIUKH, OyAiBETbHUKH. Takok HEHpOoO10JI0TH BII3HAYAIOTH KiIbKa SIKOCTEH
AK1 JIOMOMararoTh JIIOJSAM Y TOBCSIKACHHOMY XHUTTL. TakuMu SIKOCTSIMH € BMIHHS
KOHTPOJIIOBAaTH yBary, TyMKH 1 MOYYTTS, 3JaTHICTb MOTHBYBAaTH ceO€ 1 MPOSIBIISITH

CUJTY BOJI, CIIBYYTTS 1 PIIIYYiCTb.

AKTYaJIbHICTh TEMH I[i€] AUIUIOMHOI pOOOTH JISKUTH Y 171€1 CTBOPEHHS IIIe
OJIHOTO CIOCO0Y MPOBEACHHS BUTHHOTO Yacy, IKUH JIOMOMOKE JIIOISIM MOKPAIIUTH iX

aAHAJIITUYHI HABUYKH Ta PEAKI[IIO 3a paXyHOK KaHPY I'PH - €KIIIH.

MeTto10 1uNJIOMHOI pO6OTH PO3BHBAIOYA IPa-€KIIH HA 0a31 MOOIJILHOTO
3aCTOCYHKY.

O0’exTOM J0CTIIKEHHA TUILNIOMHOT pOOOTH € MpouecH 3a0e3MeUeHHs TPH.

IIpeamerom JocC/aigAKeHHsI € TPOrpPaMHO-TEXHIUHI pIMIEHHS Ta 3aco0u,

17IXO/T!, PUHIIAIINA CTBOPEHHS MOOUTBHOTO KPOCIUIATPOPMEHOTO 3aCTOCYHKY .

MeToau XOCTiKeHH:

— CnoctepexenHns. st Toro, mo0 o0patv TEMaTUKy Ta *aHp MOOUIbHOT
rpu, o Oyne po3poOIsSEThCS, HEOOXITHO MPOAHANI3YBATH MMOTOYHHMA

PUHOK Ta Cy4YacH1 TPEH/IH.

— Anami3z Ta knacudikamis. OTpuMaHi pe3yJbTaTh CHOCTEPEKEHHS

He0O0X1THO KIacu(iKyBaTH Ta 00paTH MPOBIAHI TPEHIH CY4YaCHOTO PUHKY.

— Mertoau maTteMaTtnyHOi OOpPOOKH pe3yJbTaTiB TOCHIKEHHS: MOOLIbHA
rpa Oyma po3pobiieHa Ta TPEACTaBICHAa 3a JOMOMOTOK MOBHU

nporpamyBanHs C# ta Unity.



I[IpakTHYHUM 3HAYEHHSIM CTBOPEHOTO JOJATKY € MOJAJIbIIe BUKOPUCTAHHS
THCTPYMEHTIB, 110 OyJIM CTBOPEH1 MPOTITOM PO3pPOOKH ITi€T MOOIBHOI TpH.

[Tig yac cTBOpeHHS 10AaTKy OyJIM BUKOPUCTaHI YHIKAIbHI MPAKTHUKU
onTUMI3AIlli 3aCTOCYHKY, SIK1 TTOKa3aau Jyxe q00p1 pesyasTatu. Lle posmmpuio
CHEKTp MPHUCTPOIB, HA AKHUX JaHAa Ipa MPALIO€ 3 BUCOKOIO KUTBKICTIO KaJIpiB 3a

CEKYH]LY.

Po3aian 1. TEOPETUYHI OCHOBHU OBY 0B KOMIT'IOTEPHOI I'PAU

1.1 Orasig i aHaJIi3 NPOrpaMHUX CHMCTEM, IPUHIUIIB i 32c00iB CTBOPEHHS

MOOiJIBHOI IpH

OnHuM 13 c1oco01B MPOBEICHHS Yacy B I0p031 € MOOIbHI Bificoirpu. Taki Tumu

JOJATKIB € OJTHUM 3 HAUIOTYKHIIUX TpoBaiaepiB Tpadiky MOOUIHHOT peKIaMHU.
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Buxonsuu 3 gocmimpkenb kommanii Newzoo 3a 2021 pik, MOOUIBHI irpu

3aiiMaroTh 0M36K0 45% yChOTO PUHKY BIZEOITOP.

2021 Global Games Market

Per Segment

Browser PC Games

$2.6Bn

-18.0% YoY

Dowloaded/Boxed
PC Games

$33.3Bn

-1.4% YoY

Console Games

$49.2Bn

-8.9% YoY 28%

o
%

2021 Total

$175.8Bn

-11%

YoY

Tablet Games

$11.6Bn

+2.0% YoY

Smartphone Games

$79.0Bn

+4.7% YoY

Pucynox 1.1 - Po3noain xanpiB Bifgeoirop 3a ganumu 2021 poky

Ile o3nayae, MO0 HAWOIIBIIMIA TMOMUT CEpell KOPUCTYBadiB caM€ B I[bOMY
cermeHTi. Take nepeBakaHHsI 3yMOBJICHE HU3bKUM TTOPOTOM BXOJ1y, TOOTO JIFOJIUHI HE
MOTpiOEH MOoMepe/IHik IrpoBUNA AOCBII AJis TOTO, 100 po3iOpaTucs B A0JATKy Ta
nouatu rpatu. Takox cepemns irposa cecist ckianae 6au3bko 500 cexyH, IO € HE
Iy’)K€ BEJIMKOI0 KIUIBKICTIO 4Yacy Ta JIIOJMHI Habarato MpOCTIIIE MCUXOJIOTIYHO
npuauuTd 10 XBUIIMH Tpi, HIXK OPUILIATH TOAUHY a00 Oublie OIbII “‘cepho3HUM”
npoaykram. Lle o3Hauae, 110 Ha Taki irpu 3aBKAH € 1 OyJ1e TONUT, HE3BAKAIOUU Ha TE,
10 PUHOK CHJIBHO TIEpEHACHUYCHUH.

Jlii aHani3y MOTOYHUX TPEHA1B Ha pUHKY MOOUTbHUX BiJieoirop OyJio B3SITO Takl

pecypcu:
- Sensortower;

- Appannie
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Jlns ananizy Oyniu oOpaHi Bifeoirpu kommanii Voodoo, Supersonic, Ketchapp,

AK1 € 6€3yMOBHUMH JIiiepaMu Y MOOLTFHOMY CETMEHTI BIJICOIrop.
OyHKIIOHAT HAWOUIBII MOMYJISIPHUX BIACOITOp 13 peUTUHTY OyJi0 BUBYEHO Ta
MpoaHaizoBaHo. PUHOK rinepka3zyanbHUX irop - 1€ PUHOK, IO 3MIHIOETHCS KOKHOTO
THKHS Ta Ha IKOMY HOBI MOTY>KHI TPEH/IU 3'SIBISIFOTHCS KOXKHOTO Micsiist. Ha MmoMeHT

aHai3y, pPUHOK CETMEHTY€EThCSI TAKUM YMHOM 3a >KaHPaAMU:

Pucynok 1.2 - Po3nozin »aHpiB Ha puHKy y cextopi Hyper Casual
SIk MOkHA OaYUTH 3 llarpaMu, HalOUIbIIy YaCTUHY PUHKY 3aiimMae >kaHp Action,
TOMY, OCKUJIBKH B LIOMY KaHp1 ICHY€ HalOUIBbIIHNMI MONUT, TPy CaMe TaKOT'o )KaHPy MU
Oyz1eMo po3poOIIATH.
VYc¢i irpu opi€eHTOBaHI Ha KOPOTKY ITPOBY CECit0 Ta HAHOIIBII MMPOCTUHM ITPOBUIA

MpoIiec, IKMI BUMarae Bijl KOpUCTyBaya HAWMPOCTII JIii: Tamy Ta CBAUIIH.
1.2 O0rpyHTYBaHHSI MeTH BHPillICHHS OCTABJICHO]I 32124l

[licns mpoBefeHHS aHajdidy TMOTOYHOIO MOOUIBHOTO PHUHKY, HasSBHUX
MpPOTpaMHUX PIIIEHb, a TAKOXX BPAXOBYIOUM WMOTO TeEpeBaru i HEIOJIKH, OYJIOo

BCTAHOBJIEHO TAaKi BUCHOBKMU:

- PuHOK Bifeoirop 3 KO>XHUM POKOM CTa€ Bce OUTbIINUM 1 OutbiuM. Lle moB’si3ano

3 TUM, IO ITPU CTAHOBJISATHCS AOCTYIMHHUMHU JJII BCE OUIBII IIMPOKOTO KPYTy



12
monen. Skio paHiimie iIrpd BUITYCKAJIMCS B OCHOBHOMY JUISl KOMIT IOTEPIB Ta
KOHCOJIEH, TO Ha TeNEPIlIHii JeHb OUTBIIICTH ITOP BUITYCKAE€THCA JIJIsI MOOLITHHIX

MIPUCTPOIB, AK1 € y KOXHOT0;

Global Player Forecast

2015-2024
s2omy 32BN
3.09Bn <P
2.96Bn
2.81Bn
2.64Bn
2.49Bn
2.33Bn
217Bn
i I I
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Pucynoxk 1.2 - I'padik 3pocTaHHs KUIBKOCTI I'paBIliB Bijeoirop 3a nanumu 2021

POKYy

3a ocTaHHI1H piK BIAOYBCS 3HAUHUI MEPEPO3NO/I1J1 CTBOPIOBAHHUX 1TOp M1 Pi3HI
wiatdopmu. SKIIo paHimie OiIbIIICTh IPOrpaM CTBOPIOBAIUCS IS TUIaTHOpMU
108, To Tenep crnovaTky OLIBIIICTD IrOp BUIMYCKaeThes i miaTtdopmy Android.
Ile mom’s3aHo 3 TuM, 1o kommaHis Apple y onosienni 10OS 14 moyana
MOKa3yBaTH CIUIMBAIOYe BIKHO, SIKE 3alUTYy€ Yy KOPUCTyBada JO3BiJ 30upatu
aHaJITUKy Ta (opMyBaTH MOro yHIKadbHUW pEKJIIAMHUN TOPTPET B MEpEexKi
InTepuer. OCKUIbKM Take MOBIAOMIICHHS BUKIMKAE Yy KOPHUCTyBaya MOYYTTS
CTEXKKH, 6araTo KOpUCTYBauiB 3a00pPOHS€E 30MpaTH aHANITUKY, 10 MPU3BOIUTH
70 TOTO, 110 PO3POOHUKHU HE MOXXYTh OTPUMYBATH 3BITH IPO T€, HACKUIBKU

IIKaBUH ISl KOPUCTYBAYiB JJOJIATOK Ta A€ € MPOOJIEMHI MICIIS;
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- Y Garatbox irop npo0eMu 3 3aJy4eHHSIM YBaru, 0 BUPAKAETHCS Y BUCOKOMY
CPI (cost per install - mima 3a ycraHoBky). [lpwumHOO MOXe OyTH

HernpuBabrBa rpadika abo moraHa sSKiCTh PEKJIAMHHUX BiJICOPOJIUKIB;

- Ockinpku ans  TOro, mo0 MPOTECTyBaTH “HIKABICTh MPOTPAMHOTO
3a0e3neueHHs Ui KOPHCTyBada, HEOOXiJHO OTpUMAaTH HOro JO3BUI uepes
cruiBatoue BiKHO Ha miatdopmi 10S, To MM B mepury dyepry Oyaemo
cTBoproBaTh nonatok ans tiatrgopmu Android. A micns mporo 3 ycima
OTPUMAHUMH pe3yJbTaTaMU AHAJITHUKU Ta MOKpPALICHUM JOAATKOM OyaeMo

nyOJiKyBaTH Bijieo irpy Ha ruiatdopmi App Store.

CTBOpeHHsI MOOUIBHOTO 3aCTOCYHKY KOMIT IOTEPHOI TPHU € OCHOBHOIO METOIO
uiei podotu. Jlomatok € KpocmiarGopMHUM, 11O JAa€ 3MOTy BUKOPUCTOBYBATH ii Ha

PI3HHX ONEPALIMHUX CUCTEMAX.

1.3 ITocranoBKa 3a1a4i

OCHOBHUM 3aBJaHHSM JHUILUIOMHOI pOOOTH € CTBOPEHHS MOOLIBLHOI TpH IS
mwiatrgpopmu Android ta 10S.

JIy1st BUKOHAHHS MTOCTaBJICHOI METH HEOOX1THO BUPIIIMTH TaKi 3aa4i:

- IIpoanamizyBatu BXe ICHYIOYl MOOLUIbHI BIJEOITpU Yy KaHpl “TinepKaszyibHi
irpu’’;
- Ha ocHOBI pe3ynpTaTiB aHalli3y 3HAWTH NIEPEBaru Ta HEJOJIIKU MOOUTBHUX 1T0p,

BHU3HAUUTH JIOTIOBHEHHA 710 (PYHKIIOHATY MOOUIBHOI IpH;
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- CTBOpeHHsI ycCiX HEOOXITHUX I1HCTPYMEHTIB Ta PO3IIUPEHb PEAAKTOPY IS
3py4YHOT OAAIIBINOI pOOOTH;

- CTBOpEHHS MPOCTOTO Ta 3pO3yMIJIOT0 irPOBOTO MPOIIECY;

- Jlonatu 3asBieHul QyHKIIOHAN Y J0JATOK;

- Iarerpauist croponHix maridiB Ta SDK A migkiIroueHHs peKIaMHOT MepexKi
Ta CUTHAJIIB aHAJIITHKH;

- BukoHnatu TectyBaHHS (yHKIIOHATY;

- IlepeBipuTu nmparne3gaTHICTh IPOrpaAMH B IEKIIBKOX ONEpaIliHUX CHCTEMAX;

- TlepeBipuTH HAIXO/PKCHHS CHUTHAIIB aHAIITHKA JO0 OCOOHCTOro KaOiHeTy

nonatky B AppsFlyer.

1.4 BucHoBOK

Ha croronnimHiii 1eH PUHOK MOOUTHHHUX ITOP 3pOCTaE BCe OUTBINE 1 OUTbIIE 3
KOXXHUM pokoM. [le moB’s3aHO 3 TUM, 110 MOOUTBHI MPUCTPOI JOCITAIOTh BHCOKHX
MOTY>KHOCTEH, a I1e¢ B CBOIO YEpry HAJa€ MOKJIMBICTH CTBOPIOBATH OUIBII I1KaBi

JIOJTaTKH JIJIsl KOPUCTYBAUiB.

Haiibinpime Ha CHOTOMHIIIHINA JIeHb BUIUISETHCS PUHOK MOOUIBHHMX Timep
Ka3yaJbHUX 1rop, SKUH 3aliMae OUIbIIY YaCTHMHY CErMEHTY MOOLIBHOTO TEeHMIHTY.
[Tpu4rHOIO HOTO € T€, IO MOOUTBEHI TPUCTPOT PO3MOBCIOIKYIOTHCS Cepe]I JIF0ICH, SKi
HE MaloTh TTTMOOKOTO JOCBIAY I'PaBIs Ta SIKI XOUYTh Ty’K€ JIETKO 3pO3yMITH MpaBuia

I'pu Ta HC BUTpadaTHu Ha 1 Oararto qacy.
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IcHye 3 OCHOBHMX IOKa3HMKA, cepejl AKX MOYKHAa BU3HAUUTH ‘‘YCIIIIHICTH”

CTBOPEHOI I'pHU:

- CPI (Cost Per Install) - mina 3a “rpasis”. ToOTO CKiJTbKM MU BUTPATHIH TPOLICH
Ha peKJiamMy JUIsl TOTO, 00 3aTyYUTH KOPUCTYBAya,;

- Play Time - yac rpu. ToOTO CKIIBKH CEKYH]I Ha JCHh KOPUCTYBay IIPOBOAUTH B
HAIIOMY JTOJIaTKY;

- 7-Day Retention - xiapKicTh KOPHUCTYBaYiB, SIKi IIOBEPTAIOTHCS B JOJATOK Ha 7

JACHDb ITICJISI CTAHOBJICHHS.

Came Ha 1i 3 OCHOBHUX IMTOKa3HUKa MU OyJIeMO OpIEHTYBATHCS MPU CTBOPEHHI

MOOLJIBHOT TPH.

Po3nin 2. AHAJII3 ITPOT'PAMHUX PIINEHD JJI51 PO3POBKHAU
MOBIJIBHUX IT'OP

2.1 Anaji3 icHyro4YMX pyuwiiB Ui no0ya0BH Bigeoirop

Unity - pymriii ams po3poOKH KOMITFOTEPHUX irop, IO JA03BOJISIE CTBOPIOBATH
JOIaTKHU, 110 TPAIIOI0Th Ha p13HUX TuiaTd@opMax, 1o BrItodaroTh [IK, irpoBi KoHCOIII
(XBOX, PlayStation, Nintendo Switch 1 T.x1.), MmoOubHI nipuctpoi (Android, 10S),

IHTEpHEeT-I0AaTKH Ta 1HIII.
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OCHOBHMMHU TNepeBaraMM € HasBHICTh BI3yaJbHOTO CEPEelIOBHINA PO3POOKH,
MDKIIIATHOPMEHHOCTI 1 MOAYJIBHOT CUCTEMH KOMITOHEHTIB. [[0 HEMOMIKIB BiTHOCSTH
MOSIBY CKJIAIHOIIIB IIPU POOOTI 3 6araTOKOMIIOHEHTHUMH CXEMaMH.

Penakrop Unity mae ipoctuii inTepdeiic, IKuii JIeTKO HalallTOByBaTH, 3aB/ISKH
YoMy MOXHA MPOBOJAUTH HAJTArOKEHHS TpH TMpsIMO B peaakTopi. J[BLKOK
BUKOPUCTOBYE MOBY mporpamyBanHs C# Uil HamucaHHs CKpunTiB. Pawnime
nigTpuMyBanuca Takok Boo 1 momudikamis JavaScript, Bimoma sk UnityScript.
Po3paxynku ¢izuku BupoOise (izuunuii npmxok PhysX Binm NVIDIA. I'padgiunmii
API - DirectX.

Benukoro nepeBaroro BCiX TOTOBUX JABUKKIB € BXKE TOTOBA peai3allisi CACTEMU
peHzepinry, ¢hi3uku Ta ocBiTIeHHA. OCKUIBKY 1€ AY)KE CKIIaTHI MaTEeMaTH4HI 3a]1aui,
peanizalis iX 3 HyJIs 3aiiHsIa OU JIy>ke 0araTo yacy.

Takox mnepeBaroro Unity € BenMue3He CIIBTOBAPUCTBO IPOTPaMICTIB,
XYJIO)KHHUKIB 1 TedMIM3aifHEPIB 3 YChOTO CBITY, IO 3 OJHOTO OOKY, IMIJBUIILY€E HIAHCH
3HAUTH KOMaHIy 3 TAKOM K CIELiali3ali€lo, a 3 IHIIOro OOKY - CTBOPIOE TaKUU
¢dopmar BimHOCUH sk Unity Asset Store, B s5koMy pO3pOOHHUKH JIISATHCS TOTOBUMHU
pIIIEHHSIMU KOHKPETHHUX 3aBJaHb Ta BUKJIAIAIOTh MOJIeNl a00 MaJIFOHKH, SIK1 MOXKYTh
BUKOPUCTOBYBATH 1HII pO3pOOHUMKH. Taka THYYKICTh € OCOOJMBO BaXKJIMBOIO B

PO3p0o0I11i MOOUTBHUX 1TOP, i€ TOJOBHE - 1€ IIBUIKICTh BUIAHHS HOBUX J0JIaTKIB.

Unity oTpuMaB CBOIO MOMYJISIPHICTh Yepe3 JEKUTbKA MPUYNH:

1. Hwusbkuii nopir Bxoay. OCKUIbKY ICHY€E TIONUT CEpEe JIt0IeH, K1 He 3HaiioMi abo
MOBEpXHEBO 3Hailomi 3 mporpamyBaHHsMm, Unity 3poOuB CcTaBKy Ha
MaKCHUMaJIbHO MPOCTY 1HTErpaiito B po3poOky irop. Tomy kopuctyBau, sKuii
BIIEpILIE BIKPUB PYIIIiil, MOXKe Maii’e OApa3y oYaTH CTBOPIOBATH ITpH.

2. PosmuproBanicth. Te, mo Ha Unity CTBOPIOIOTHCS JIMILE MPOCTI 1irpu - Mid.

Hacnpapai 6araro Benmknx AAA MOOLIRHUX irop cTBOpeHi Ha pymrni Unity:
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Call of Duty: Mobile, Rainbow Six Siege: Magnum i T.4. e ctamo MoxJinBuM

yepe3 Te, mo Unity € JIerKO pO3HpIOBAHUM, TOMY KOXKHA KOMaHAa po3poOKu
MOJK€ Jy>Ke MPOCTO CTBOPUTH Ta IHTETPYBATH BC1 HEOOX1AHI IHCTPYMEHTH.

3. TlotyxHicTtb. 3BicHO, Unity He MOKe€ KOHKYpPYBaTH B IMOTY>KHOCTI 3 TaKUMU

pyuisimu sik Unreal Engine, mpore 31 cBOiMHM 3agayaMy BiH TOBHICTIO

CIIPaBIIAE€ThCS, OCOOJMBO O€pydyd 10 yBaru IOTOYHMM TpEeHA B IHAYCTPIi

po3pobku irop - ECS, sikuif 6araTokpaTHO MiJIBUIIY€ TPOAYKTUBHICTD JOJATKY.

2.2 AHaJii3 iHCTPYMEHTIB Ta TeXHOJIOTI, IKi BUKOPUCTOBYIOTBHCS Y PyLIil

Unity

st po3poOku MOO1TBHOT TpH, OYJI0 BiIIOpaHO Ta BUKOPUCTAHO TEXHOJIOTIT JIs
CTBOpPEHHS MOOUTHbHUX Kpociar@opMeHHux 3actocyHkiB: Unity, C#, ShaderLab,
HLSL. [lani TexHosorii Ta iX IHCTpyMEHTapiil MO3BOJIAIOTH B IMOBHOMY 0O0Cs3i

Bi,[[TBOpI/ITI/I BUMOTH TEXHIYHOTO 3aBJIaHHA.
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C# — OOII moBa mporpamyBaHHs 31 cratTuuHow Ttumizamiero st NET.
Cunrakcuc C# cxoxmit go C++ 1 Java. MoBa miarpumye modiMopdim,
NepeBaHTAXKEHHS ONEPaTOPiB, BKa3iBHUKM Ha (PyHKIIT-WICHU KJIaciB, aTpuOyTH, MOII,
BJIACTUBOCTI, BUHITKHU, KOMeHTapl y popmati XML. C# crangaptuzoBanuii B ECMA

Ta [SO.

KnrouoBi oco0mBocti MmoBu C#:

e OpieHTOBaHICTH HA KOMIIOHCHTH
e Cucrema THIIB 1 1X O€3IIEUYHICTH
e ABTomaTHyHa poOOTa 3a Mam'aTTIO

e Bukopucranns CLR

NET Framework — 1i¢ mporpamua TtexHojoris, HagaHa Microsoft sk
wiatopMa i CTBOPEHHsI 3BHYaliHMX 1 BeO-monatkiB. lle Oaratro B uomy €
MPOJIOBXKEHHSAM 17Iell 1 MPUHUUIIB, 3aKJIaJeHUX Yy TexHonorii Java. OpgHiero 3

dinocodiit NET € cymicHICTB Cityx0, HallMCaHUX PI3HUMU MOBaMH.

NET ninutbcs Ha 1B1 OCHOBHI YaCTHHM - CEPEIOBUIIE BUKOHAHHS Ta 3acO0u

PO3POOKH.

Common Language Runtime (CLR), komnonenT Microsoft NET Framework,
€ BIpTyaJIbHOIO MAIIMHOI0, sKa 3amyckae Bci MoBU .NET Framework. CLR nepeknaznae
BUXIHUM KOJ y OaitT-kon y IL, kommissinii, peanizoBanoi Microsoft mia HazBoro MSIL,
1 Hamae nporpamaM MSIL noctyn no .NET Framework a6o Tak 3Banoi .NET FCL

(Framework Class Library).

Kon i pecypcu IL, BKiIfO9aroun pacTpoBi 300pa)k€HHS Ta PSIAKH, 30€pIraloThes
B 30ipkax, sk mnpaBwio, 3 po3mupeHHsMm .dll. Konekuiss mictuth manidect 3

1H(pOpMaILli€l0 TPO THI, BEPCiI0, MOBY Ta MICIIEBICTh KOJEKIII].
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CepenoBuiie CLR € peanizamiero cnenudikanii CLI (Common Language

Infrastructure).

CLI (Common Language Infrastructure) - crenmdikaris 3araabHOMOBHOT
iHppacTpykTypu. Crnenudikanis CLI BU3Ha4ae apXiTeKTypy BHUKOHABYOI CHCTEMH
NET - CLR 1 cepsicu, mo HamaioThcsi CLR BukoHyBaHMX mporpam, Kiacu, IO

HagaroThes 016mi0Texoro BCL, cMHTakcHC 1 MHEMOHIKY 3arajlbHOTO MTPOMIXXHOTO MOBH

(CIL).

PhysX - cronyune mporpamse 3a0e3rneueHHs, OararoriaTpopMHui Qi3udaHUR
JBYKOK JJI CUMYJISILIT pAy (pI3MYHUX SIBUL, @ TAKOXK KOMIUIEKT 3ac001B pO3pOOKH
(SDK) na iioro ocnoBi. Iligmporpamue 3abe3neueHHss PhysX SDK no3Bosnsie
pPO3pOOHMKAM IrOp YHHUKATH HANKMCAHHS BJIACHOTO MPOTPaAMHOr0 KOAY Ul 0OpOOKH

CKJIAIHUX (PI3UYHUX B3a€EMOJIN B Cy4YaCHUX KOMII'FOTEPHUX Irpax

DirectX — e Ha0ip ¢pyHkuii API, npuzHadueHuX Is JIETKOTO # €peKTUBHOTO

BUPILIEHHS 3aB/IaHb MPOTPaMyBaHHs IrOp Ta BIJEO.

ShaderLab - e neknapatuBHa MOBa, SIKy BM BUKOPHCTOBYETE Y IIEHICPHUX
BUX1IHUX (aiiaiB. BiH BUKOPUCTOBYE CHHTAKCHC BKJIAJIEHUX AYXKOK JIJIsl OMUCY 00'€KTa
menaepa.

V¥ ShaderLab moxxHa Bu3HauuTH 0€3J114 apameTpiB, ajie HAUTMOUTUPEHIIIUMHU €
TaKi:

. BuzHaueHHs 3arajibHO1 CTPYKTYpH 00'€KTa mieniepa;

. Buxopucranns 610KiB KOy /U AOAaBaHHS MICHASPHUX MPOTpam, HAMCAHUX
moBoro HLSL;

. BukxopucranHsd KoMaHJ A BCTaHOBIIEHHs cTaHy peHuaepuHry GPU mnepen

BUKOHAHHSM IIeiepHOi MporpaMu a00 BUKOHAHHA oOmepallii, MmoB'si3aHoi 3

THIITUM TIPOXOJIOM;
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. Po3kpurts BiactTuBoCcTEN KOOy Iekaepa, o0 iX MO)KHa OyJjio pefaaryBaTd B
1HCIIEKTOp1 MaTepiajiB Ta 30€perTu sSK YaCTUHY MaTepialbHOrO aKTUBY;

. BkazyBatu BuUMOrHM 10 makery I cyOmeiaepiB Ta mpoxoxi. Lle mo3Bosie
Unity 3amyckatu nieBHi SubShaders Tta Passes auiie y ToMy BUIAAKY, SIKIIO Y
mpoekTi Unity BCTAaHOBIICHI TTEBHI ITAKETH;

. BusHauenHs noBeAIHKU BiIKaTYy JUIs BUMAAKIB, KOau Unity HE MOKe 3aIlyCTUTH

xoaHoro 3 SubShaders 3 00'ektom Shader Ha moTouHOMY 00J1aTHAHHI;

HLSL (High Level Shader Language) - C-noiiOHa MOBa BUCOKOTO PiBHS JIJIs
nporpaMyBaHHs 1ieiiepiB. byB cTBopeHuil kopropatiero Microsoft 1 BKkitoueHuil B
naket DirectX 9.0.

HLSL no3Bossie cTBOproBaTH MMICHIEPH IIECTH THUIIIB:

. [IlikcenbHi meiaepu;

. Bepuunni meiaepu;

. T'eomerpuuHni meinepu;

. OOuucnroBanbHI HIeHAEPH;

. letimepu Tecemnsii;

2.3 AnaJis icuyrouux irop y s;kanpi Hyper Casual

Posrnsaemo rpy y xaHpi Action, CX0Xy 3a 17€€I0 Ha TPy, AKYy MU TUIAHYEMO

po3pobutu - Mr Spy.

VY KOpHI POEKTY JIKUTH MPOCTa MEXaHIKa - Tall Ta yTPUMaHHS, 1110 K JIOBOJTI

TrapHUM PIIIEHHSM, OCKIJIBKH JTy>K€ 3pYYHO I'PaTH OAHIEIO0 PYKOIO IECh Y TPAHCTIOPTI.

Takoxk MpoeKT € ayxe NpuBadIMBUM Ta MPONPALIbOBAHUM B13yalbHO.



21

Pucynox 2.1 - irpoBuit mpouiec Mr Spy

Ineero st moKpamieHHs TPOEKTY MOKYTh OyTH TOJaTKOBI 3aB/IaHHS HA PiBHI Ta

OinpIIa cBOOOIA PYXiB, IO MOXKE T ABUIIUTH 3aTy4EHICTh TPABIIS.

Takox BaplaHTOM MOKpALIEHHS TPU MOXKeE OyTH HaJaHHS MOKJIMBOCTI FPABIO
3poOUTH MPUEMHY MAII0 MICIs 3aKIHUEHHS PIBHs, HAPUKIIAJ, [MOKA3aTU PE3yJIbTaTH

Horo [l Ha piBHI, SIK 11€ MPUUHATO B O1IBIIIOCTI CydYaCHUX Tiep Ka3zyaabHUX 1Top.

Takoxx y 1i# Ipl € CYNPOTUBHHUKH, IO PEaTi3ylOTh MEXaHIKy ‘“00MEXKEeHOI
6auenocti”. Lle € qye rapHOI0 MEXaHIKOI0, 1[0 YacTO MOKa3ye BHCOKI pe3yibTaTu
3aJIy4€HOCT] TpaBIlsl Ta MIABUILYE IHTEPEC A0 TPH, HANAIOYU MOXKJIUBICTH T'PaBIIO

MPOSIBUTH CBOT HABUYKHU Ta PEAKIIIIO.
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DON'T.GET
CAUGHT

Pucynoxk 2.2 - irpoBuii poiiec Mr Spy

Takox B Ipl € MOKJIMBICTb IPOTPaTH, 110 CUTHAJII3Y€ TPaBIli PO HEMPABUIIbHI
i1 3 fioro 6oky. Y Hall npoekT Oyze HeoOX1HO Oy/ie 10AaTh TaKy caMme

(hYHKITIOHATBHICTD.

2.4 BUCHOBOK

OT1xe, B pe3yJbTaTi MPOBEICHHS IPYrol YACTUHU JTOCHIIKEHHS OyIn
MpoaHai30BaHi ICHYIOY1 pyIii Ta IHCTPYMEHTH JUIsl CTBOPEHHS MOOUTBHUX BiJI€O

irop. byJno npuitHsTe pillieHHS BUKOPUCTOBYBATH HACTYIHI IHCTPYMEHTH:
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- Pymmnit Unity;
- Moga nporpamyBanHs C#;

- Mogu nporpamyBanHs meinepiB ShaderLab, HLSL;

Bynu npoanaizoBaHi HasiBHI KOHKYPEHTH Y *aHpi exiH. Cepen HUX Oyiu

oOpaHi HallKpallll MiJIX0IH 10 B3a€MO/I1i 3 KOPUCTYBa4YeM.

Po3ain 3. IPOEKTYBAHHSL, PO3POBJEHHS, PEAJIIBALIISA MOBLIBHOI
I'PH

3.1 ®yHKuioHANbHI MOKJIMBOCTI MPOEKTOBAHOI CHCTEMH

Jlist peasnizariii OCTaBJICHUX IIJICH IPOEKTOBaHI# cucTeMi, OyJ0 pO3TISHYTO Ta
IIPOAHAJI30BAHO SKICHI ITpH, K1 3aTBEpAWIMCS HAa PUHKY Ta BUILIEHO (PYHKIIOHA,

KWW HAWKpaIe miaX0oAuTh JI0 JaHOI MOOUIBHOI B1IEOTPU Ta MO100AETHCS TPABIISIM.

Tabmus 2.1 — ®Oyskiionan MmobutbHOI rpu “Plant the Bomb”

HasBa Qynkuionamy Onuc ¢pyHKIIOHATY
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Mexanika nepecyBaHHs FOJIOBHOTO
repost

OcHoBHa MexaHika irpu. 3a A0MOMOTOI0
JDKOWCTHKA Ha €KpaHi J03BOJISE
NIepeCcyBaTH TOJIOBHOTO Teposl y 3a/IaHuX
Meax iIrpoBOi Marm.

Cucrema JKOMCTUKY

JI03BOJISIE CTBOPHTH I1I€ OJJHY CHCTEMY
BBOJly 3 OOKY KOpUCTyBada. 300paxye
eKpaHHHI HKOUCTHK Ta 3MIHIOE HOTO
(dopMy B 3aJIEKHOCTI BiJl BBOAY
KOpHCTYyBaya.

MexaHnika nepecyBaHHsI BOPOT'iB

Jlo3BoJIsI€ IepecyBaTy BOPOTiB Ha PiBHI
32 3aJ1aHOK0 TPAEKTOPIEIO.

MexaHika ycTaHOBKH O0MOU

Jlo3Bos1sie BCTAaHOBUTH O0OMOY y 3a/1aH1i
TOYIII.

MexaHika nmporpecy BCTaHOBJICHHS
ooMmOu

BizyanbHe BijoOpa)keHHs Iporpecy
MOTOYHOI OOMOMU.

Mexanika CTpUISTHUH

J103BOJIsIE KEPYBATH YaCTOTOIO
CTBOPEHHSI KYJIb 3 BKa3aHOi 30poi.

MexaHnika KyJib

Jl03BoOJIsSIE CTBOPIOBATH TBEPJIE T1JIO, SIKE
B3a€EMOJIIE 3 CUCTEMOIO 3JI0POB’S Ta
KOperye 1ii 3Ha4yeHHH.

Cucrema 310poB’s

J103BOJIsSIE CTBOPUTU CUCTEMY 37I0POB’S
MEBHOTO 00’ €KTa YK MEPCOHAKY 3
BHUXITHUMHU CUTHAJIAMH TIPO TE€, B SIKOMY
CTaH1 Ha NOTOYHUHA MOMEHT
3HAXOIUTHCSI 00’ €KT.

Cucrema 30py

Jl03BoJIsI€ CTBOPUTH TTOJIE 30py Ta
MIEPEITKO IS 30pY MepCcoHaxy. Ko
MIEBHUI 00’ €KT MOTPAIUISE Y 3a7aHe
MOJIE Ta Ha NUIAXY JI0 HHOTO HE JICKHUTH
MIEPEIKO/Ia, TO IEPCOHAXK pearye
MIEBHUM 33IaHUM YUHOM.

Cucrema cTaHiB BOpora

J103BOJISIE IETKO CTBOPIOBATH HOBI CTaHU
Ta MePeXoau MK HUMH JIJIsi BOPOTa.

Cucrema natpyJiroBaHHS

J103BOJIsI€ CTBOPUTH IIAX
NaTPyJTIOBaHHS Ta HA3HAYUTH JTii, K1
BUKOHY€ MEPCOHAX MPH MATPYJTIOBAHHS,
BKJTFOYA0YM OYIKYBAaHHS HA TOYIIl Ta 4ac
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nepecyBaHHs MiXK HUMHU.

Cucrema 1i103pu

Jl03BOJIsI€ CTBOPUTH CTaH Mi03pH IS

MEPCOHAXA, y SKOMY BiH Oyze IIyKaTH

BOPOXKHI1 00’ €KT Yy pa3i MOTPAILISHHS Y
oJIe 30py.

Cucrema arpecii

J103BOJISIE CTBOPUTH CUCTEMY arpecii st
MEPCOHAXY Y pa3l BUXOMY 31 CTaHy
nigo3pu. Y 1ii CUCTEM1 MOXHA 331aTu
OyIb-sK1 Aii Ta peakiii y HanpsaMKy
CYNPOTHUBHHUKA. Y JaHOMY JOJATKY SIK
peaxilisi BUKOPUCTOBYEThCS CHUCTEMA
CTPUISHUHHU.

Cucrema exinipyBaHHS

3a 101OMOTr0I0 1€ CUCTEMHU MOKITUBO
eKIIMpyBaTH NEPCOHAKA Oy Ib-IKUM
00’€KTOM Ta MAJIAIITYBaTH CUCTEMY

aniMarii, Rig ta IK BiagnoBigHUM YHHOM
70 00’ekTa. Y HaBeICHOMY JI0JaTKy B
SKOCT1 00’ €KTIB JUIsl €KIMIpyBaHHS
BUKOPHUCTOBYIOTHCA 30p0si (y BUIAIKY
BOporiB) Ta 6om0Oa (y BUITAJIKY
MPOTAroHICTa).

MexaHika 30epeKeHHS ITporpecy

Jlo3Boutsi€ 30€perTi mporpec rpaBIlst
(octaHHii ipoineHuii piBens). [Ipu
HACTYTHOMY BXO/Il B TPy MiJITPY3UTHCS
piBEHb, Ha SKOMY 3yTIHHUBCS TPABEIIb.
[Iporpec 306epiraeTbcsi aBBTOMaTUYHO Ta
He MoTpedye 10AaTKOBUX 11 Bij
IpaBIIsl.

Cuctema Hapizanusa 3D 00’exra

Jlo3Bouisie Hapi3aTh Oyab-sIKUi 00’ €KT Ha
MEHII 00’ €KTHU B 3aJICKHOCTI B1J
BXI1JTHUX MMapaMeTpiB.

CucreMa BaXXKUX T1JI

J103BOJIsI€ HalaTU HApi3aHUM 00’ €KTaM
(13MYHUM BJIACTUBOCTEN B 3aJIEKHOCTI
BiJl BXIJTHUX MMapaMeTpiB Ta TUITY
Marepiainy.

CucremMa TBEpJUX TijI

Jlo3BoJisie HamaTu 00’ €KTaM MOXKIIMBICTh
CTHUKATHUCS Ta pearyBaTy Ha IHII TBEP/I
TijA.

Cucrema KoJaiiepin

J103BOJII€ CTBOPUTH 7151 00’ €KTA HOTO
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Gbi3uuny MOIeIb 71 (PI3MYHOT YaCTUHH
TIBUKKA.

Cucrema (pizuuaux 6omM06

J103BoJ1sI€ CTBOPUTH (HI3UUHO
peanicTuuHi 00MOH 11 BIUTUBY Ja
HAJIHHS IMITYJIbCHOT CHUTH 00’ €KTaM 13
CUCTEMH BAXKKHX TIII.

CucreMa 1UTICHOCTI 00’ €KTY

J103BOJIsI€ 3a/1aTH TapaMeTPH IITICHOCTI
TUTSL BAYKKOTO TiJTa, MICTsl 9Oro TUTo Oyae
BBKATHCS TIONTKOPKCHUM Ta OyJ1e
pearyBaTy B 3aJI€KHOCTI BiJl 3aJaHUX
napaMeTpiB YUHOM. Y HaBEIACHOMY
JOATKy 1CHY€ KUJIbKa CTaJIii
MOIIIKOKEHOCTI 00’ €KTa.

Cucrema miipuBy

J103BOJIsI€ HANAIITYBATH €TM1307]
Bigieorpu “IlipuB”, MOYMHAIOYM BiJl
CUCTEMU 3BOPOTHBOIO 3B’ SI3KY Bij
HIJPUBY /10 HAJIAINTYBaHHS (H13UYHOT
peaKIii Ha ITiIpuB.

CucreMa rBUHTOKpHIIA

Jlo3BoJIsIE HANAIITYBaTH MapIIPyT Ta
peaxiiii mpoTaroHicTa Ha MOsBY Yy MOJI
30py TBUHTOKPUITY.

Cucrema (pi3UIHOTO OTOUCHHS

Jlo3BoJIsIE HaNMAIITYBaTH Bary Ta
XpYHKICTh npeaMeTiB oTouenHs. 1o B
pe3yJIbTaTi CTBOPIOE TTOBHICTIO
IHTEpPaKTUBHE OTOYCHHS, K€ MOKHA
NepecyBaTH.

Cucrema 00’ €/THaHHS MEIIIIB

J103BOJIsSIE CTBOPUTH €TUHUMA MEII 3
KIJIBKOX MEHIIHUX MEIIB IJIS1 TOro, oo
y TOJIAJIBIIIOMY TIEpEIaTh 1eH Mell
CUCTEMI Hapi3aHHs 00’ €KTIB.

CucreMma riro0aapHOT BlUIaIKU

Cucrema rio0anbHUX HNOAIH, KA
JI03BOJISIE TECTYBAaTH OCHOBHI YaCTHHH
I'pH 3 IHCIIEKTOPA.

3aBaHTaXCHHS PIBHIB

3aBaHTaXye piBHI y 3a7aH1i
MOCJIJOBHOCTI TICIIS 3aBEPIISHHS
MONepeAHLOTO PiBHS.

VYHiBepcasbHa CHCTEMa MTPOSKTYBaHHS
pIBHIB

Po3po0nroBana cucremMa Ma€e MiCTHTH
MOXJIMBICTh CTBOPEHHS I'POBUX PIBHIB
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YHIBEpCAIBHUM CIIOCOOOM, SIKUM HE
OyJzie BIAPI3HATHUCS BiJ PIBHS J0 PIBHS.

TaktunpHa Bigmaya (Haptics)

KoxkHa 3aaHa qu3aiiHepOM JIisl TpaBIls
Mae CyMpOBOKYBATHUCS TAKTHIIHBHOIO
B1/IJIaueIO - BIOpaIli€ro pi3HOI CUIIM Ta

TPUBAJIOCTI.

Cucrema 4aCTMHOK

KoxHa 3a1ana qu3aitHepoMm Jlist TpaBIIst
Mae€ CyMpPOBOKYBATUCS Bi3yaTbHIUM
e(heKTOM pI3HOI TPUBAJIOCTI.

Cucrema kamep (Cinemachine)

Pi3Hi pakypcu B cepenrHi TpH, a TaKOXK
IJIaBHUHM TIEpexiJl MIXK KaMepaMu
BCEPEJIUHI TPH.

Cucrema TiHeH

I'pa mae micTUTH TiHI 3 3aIaHUMU
JM3aliHEPOM HACUYEHICTIO, JOBXKUHOIO
Ta KyTOM.

Cucrema marepiaiiB Ta Iei1epiB

Po3po6atoBana cuctema MOBUHHA MaTH
MO>KJIMBICTh HAJIAIITOBYBATH IICHIEP Ta
MaTepianx KO)KHOTO OKPEMOTO irpOBOTO
00’€eKTa.

Cucrema cIruiaiiHiB

J103BOJII€ MATFOBATH Ta CIPOEKTYBATH
CXeMy MapuIpyTy BOPOTIB Ha PiBHI.

CucreMa CIIEH Ta €mi30/11B

Jlo3Bouisie pO30UTH IrpOBUIA MTPOLIEC HA

OKpeMi YaCTHHHM Ta MPaIIOBaTH 3 HUMU

OKpPEMO, a MICIS 3aBEPIIECHHS PO3POOKH
3’€THATH 1X Y €IMHY TOCII1IOBHICTb.

CucremMa MEHIO

Jlo3BoJIsIE CTBOPIOBATH P13HI BIKHA
KOPUCTYBAJIBHUIILKOTO 1HTEp(dEHCy 3a
JIOTIOMOTO0 KOJOTCHEepalIii.

Cucrema ynoBiJIbHEHOTO Yacy

Jl03BoJIsIE YITOBIILHIOBATH Yac y
3aJIEKHOCTI B1J] BX1THUX TTapamMeTpiB

Cucrema Post-Process

J103BOJISIE BIUTMBATH MOBHICTIO HA BC1
HasSIBHI KAMEPH Ta CTBOPIOBATH JIJIST HUX
edeKTH mocT-00poOKH Ta TAKOK
KepyBaTu ITuMU e(eKTamu.

Cucrema 3BOPOTHBOTO 3B’ SI3KY

KommuiekcHa cucrema, 1o 103B0OJIsI€
HAJIAITOBYBATH yC1 HasIBHI CUCTEMU
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3BOPOTHBOTO 3B’SI3KYy Uepe3 1HCIIEKTOP
newkka Unity. L{g cuctema BkiItouae B
cebe cucTeMy 4YacTUHOK, aHIMallii,
CUCTEMY TBUHIB, CHCTeMY BiOpalliii Ta
0ararto 1HIIOrO.

Cucrema TBUHIB

Jl03BOJIsIE CTBOPIOBATH OKPEMi OMHUIT
anroputMmiB Tuny Lerp Ta 06’ eqHyBaTH
ix y manmoru. Tun Lerp no3sossie
KepyBaTH Oy/Ib-IKUMHU THUIIAMH TaHUX.

Cucrema agimari

J103BOJIsSIE CTBOPIOBATU CTaHU aHIMaIliil
Ta MEPEXOAUTH MK HUMH 32
JIOIIOMOTOI0 BKa3aHUX CUTHAJIIB.

Cucrema Rig

J103BOJIsI€ PO3MOIITUTH MOJETH
MEePCOHAXY Ha TYMAHOI/IH1 YaCTUHU Tijla
Ta MPAaIlOBATH 3 KOKHOIO YAaCTUHOIO SIK 3

OKpeMHUM (13UYHUM TUIOM.

Cucrema IK

Jlo3BoJIsI€ Bi3yani3yBaTH pealiCTUYHI
JIAHIIOTY TYMAHOITHOTO TiJIa. 3a
JIOTIOMOT'O0 aJIFTOPUTMA 1HBEPTUBHOI
KIHEMATHKHU € MOKJIUBICTh CTBOPIOBATH
peaNTiCTHYHI aHIMaIlil pyXiB Ta mpu
TepecyBaHHI JIMIIIE OJHI€T YACTUHHM TiJIa
(HampuUKIIaJ CTYIHI) HE 3alyMyBaTUCS
PO TIEpPEeCyBaHHS 1HIINX KICTOK, SIK1
MOB's13aH1 010JI0T1YHO 31 CTYITHEIO.
AJITOpUTM BUKOHAE HEOOXIJIHI Jii.

Cucrema Blend Shapes

Jlo3Boutsie 3MiNTyBaTH pi3HI aHIMAIIT Ta
KaJIpy aHiMaIlii 3a JOTIOMOTOI0
anroputma Lerp.

Cuctema Ragdoll

J103BOJIsSIE BIAKITIOYUTH YC1 BHYTPILIHI
CWJIM pITy TyMaHOi/ia Ta epeiaTu
KOHTPOJIb HaJ] YaCTUHAMH T1Ja
30BHIIIHIM CUJIaM (HalpUKIa,
rpasiTanii).

CucremMa aHaJIITUKHA

J103BOJISIE BIATIPABIIATA CUTHAIH Y
0COOUCTHI KaOIHET aHATITUKH T0JATKY
3a JIOTIOMOTOO CIIPOIIICHOTO
iHTepdeiicy.

Cucrema nporpecy piBHIO

Jlo3Bouisie OJI0KYBaTH Ta po30JI0KYBaTH
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MOXJIMBICTh TIEPEHTH HA HACTYITHUM
PIBEHB B 3aJIC)KHOCTI BiJ TOTO, UM
BHUKOHAB T'paBellb YC1 IOCTABJICHHI MEepe]]
HUM 3aBJIaHHS

3.2 lIpuHumMnu oprasi3zauii irpoBoro nmpouecy
VY¢1 OCHOBHI YaCTUHU I'PU PO3MOALUICHI HA clieHH. OCHOBHUN PO3MO/ILT TAKHIA:

Game - ocHOBHa cIeHa, 3 sIKOi BiAOyBaeTbcsa 3amyck nomartky. Came TyT
THILIATI3YIOTHCS YC1 CEPBICH Ta KOHTPOJIIOIOY1 €JIEMEHTH JIOTIKH;

Level N - koHKpeTHU piBEHb I'PH, Ha IKOMY 3HAXOAATHCS YHIKAIbHI /IS PIBHS
pedi: OTOYCHHSI Ta CyTPOTUBHUKH;

BuildingDemolition - cuiena pyitnyBanHs OyaiBii. OCKUTBKY 15l YACTHHA TPH €
OKPEMUM JIOTIYHUM €JIEMEHTOM Ta HISIK HE I0B’s3aHa 3 IHIIUMHU YaCTUHAMHU, TO

OyJIO IPUIHATO PIIICHHS BUHECTH ii B OKPEMY CIIEHY.
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[TocnimoBHiCTh piBHIB Oysia mnoOyJoBaHa 3a JOMOMOIOI THIY JaHUX
ScriptableObject. ¥ manomy nonmatky Oysio CTBOpEHO 5 YHIKQJIbHUX PIBHIB, fKi

MOBTOPIOIOTHCSA MICHS 3aBEPIICHHS! OCTAHHBOTO PiBHS.

ScriptableObject — 1ie koHTeliHEp JaHKX, SKUH MOXHA BUKOPUCTOBYBATH JIJIs

30€epeKEHHS BEJIMKUX OOCATIB TaHUX, HE3AJICKHO BIJl €K3EMIUIIPIB KJ1acy.

Levels Loader (Script)

guence (Le
Current Leve Level_0001
Loop Current Leve Level_0001

| 0002

:|_ 0004

Level 0005

Pucynok 3.1 - InctpymenT Levels Loader B incniekTopi pytist Unity

BinbiIicTh JTOTIYHUX CYTOHOCTEH (HAMPUKIIAM, JIOT1KAa TOJIOBHOTO T'eposi) OyJio

opraHizoBaHo 3a jgornomoroto narrepaa MVC 3 BBogom y Controller.
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Input
View h
? \1
- Controller
Model ‘/

MVC

Pucynok 3.2 - Cxema narrepuny MVC

VY pamkax madnony MVC nporpama noauvis€TbCsi Ha TPU OKPEMI, ajie
B3a€MOIIOB'sI3aH1 YaCTUHH 3 PO3MOJIITIOM (QYHKITINA MK KoMioHeHTaMu. Model
BIIMOBITa€ 3a 30epiraHHs JaHUX Ta X CTPYKTYpy. View BIANOBIIAIbLHUM 32
MPEACTABJICHHS LIMX JaHUX KOPUCTyBadeBl, TOOTO iHTepdeiic mporpamu. Controller
Kepy€e KOMIIOHEHTaMH, OTPUMY€ CUTHAIIM y BUTJISA/1 Peakxilii Ha Jii KOpUcTyBaya i

nepenae AaHl y MOJIEb.

e Mogens € nieHTpaabHuM KoMnoHeHToM madnony MVC 1 BinoOpaxkae
MOBEJIIHKY 3aCTOCYHKY, HE3aJICKHY BiJl iHTEpdeiicy kopucTtyBada. Mojenb
CTOCYETHCS MPSIMOTO KepyBaHHS TaHUMH, JIOTIKOIO Ta MIPaBHJIaMHU
3aCTOCYHKY.

e Burnsg moxe sBiATH 00010 OyAb-sIKE MPEACTABICHHS 1HpOpMAIlii,
oJiep KaHe Ha BUXO/Il, HAPUKIIAA rpadik uu aiarpamy.

o KoHTposnep onepxye BXiAHI 1aHi i TEPETBOPIOE X HA KOMAHIU JJIT MOJIEII

9 BUTTEANY.

3.3 llpuHuunyu no0yA0BU CHCTEMH 30HU 30PYy CYNIPOTUBHUKIB

3MiHHI, SIKI BAKOPUCTOBYE CHCTEMA 30py CYNPOTUBHUKA!
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- View Radius - paxiyc, B SKOMYy CYIIPOTUBHHUK ITEPEBIPsI€E HAABHICTh CBOET
LTi;

- View Angle - kyT, sikuii € KyTOM OTJISITy CyNIPOTUBHUKA, 00
CUMYJIIOBATH JIOACHKUM 31p. OCKUIbKHY JTIOMHA HE MOXKE JUBUTHUCS
MOTHJIAIICIO, TO MU CUMYJTFOEMO 31p 3 04eit” 3a JOMOMOTOI0 IHOTO KYTa;

- Target Mask - mrap, sxuii mykae cucreMa 30py. SIKIo 00’ €KT 3 TaKUM
[IApOM TOTPAILISE Y TIOJIE 30pY, TO CUCTEMa HaJICUJIa€ CUTHAI;

- Obstacle Mask - map, sikuit € epenIkoI01o A 30HU 30py
CynpoTHBHHUKA. SIKI0 crcTema 3Hainuia 00’ext 3 Target Mask, aie Ha
HUIIXY 0 UBOT0 00’ €KTa JEXUTh 00’ €KT 3a mapoM Obstacle Mask, To

CHCTCMa HC HaIIiHIJIC CHUTHAJI.

Cucrema 30Ppy H06y,I[0BaHa HAaCTYIIHUM YHMHOM:

1. CynpoTHBHUK KOKEH KaJip TIepeBipsie 00’ €KTH HABKOJIO cebe 3a
nonomMororo texHouorii Trigger Collider.

2. SIxmuo Takuit 00’ €KT MOTpAILIsie B 30HY HABKOJIO CYIPOTHBHUKA, TO
cUCTeMa NepeBipsie, UM KyT MiXK “ounMa’ CyNMpPOTUBHUKA Ta HOTO LIJLITIO
MeHIe Hixk View Angle, To cuctemMa iie gaii.

3. HactymuuM KpokoM cucTeMa nepeBipsi€, U He JICKUTh MEePEIIKoaa MixK
CYNpPOTUBHUKOM Ta Ta HOTO IUJLTIO 3a Joromororo Raycast. ko
CYNPOTUBHUK HE 3HAMIIIOB MEPEIIKOIY, TO CUCTEMA HAJICUJIA€ CUTHAJ

PO BUSIBJICHHS ITLT.

Burnsin ctBopenoi cucremu B penaktopi Unity:
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B} v Field Of View (Script)

n Radius 7.45
View Angle
Target Mask Player
T

_{1

0.5

E FOV_Aggression (Mesh Filter)

Trigger Material MNone (Ma

Pucynok 3.4 - Burnsg incrpymenty Field Of View y BikHi Inspector

KacTunr npomeniB (raycasting) - 1ie HalnpocTimui 3 0araTb0x ajiropuTMiB
peHJEpUHTa KOMIT'IOTEpHOI Tpadiku, B SKHUX BHUKOPUCTOBYETHCS TE€OMETPUYHHIMA
IrOpPUTM TpacyBaHHS MpoMeHiB. CHpoIIeHo, IPUHIUT POOOTH MOKHA BUPA3UTHU TaK:
"3 Touku A B TOUKY b BUIyCKa€eThCS HEBUJIUMUM MPOMiHb. SIKIIO BiH MEPETUHAETHCA

3 KOJIIaiiiepoM 00'€KTa, CHCTEMa CITOBIIIAE PO 1€ KOpucTyBaya'.
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B nBmxky cuctema IITUTHCS Ha JBl 30HU: Bi3yasbHa Ta ¢izudHa. BizyanbHa

BIJIMTOBIJIa€ 3a Te, K BigoOpaxaroTbcs 00’ €KTH Ha ekpaHi. Croau BXOAATH IICHIEPH,
Marepiaiau Ta Oyab-sika po0oTa 3 TEKCTypaMH.

®di3uyHa X YacTHMHA BIAIIOBINAE 3a TE, IK B3a€MOIIIOTH MK COOOI0 00’ €KTH

3rifHo 3 (¢ismunuMu 3akoHamu. Croau BXOAWTH JIOTIKAa 3ITKHEHB, TpaBiTailis,

NPUKJIaJCHHS OyIb-SIKUX CHJI Ta IHIIIE.

Pucynok 3.5 - Komnaiinepu

Koanaiinep - me mpencraBieHHs 00’e¢kra y izuuHii uvactuHi Tpu. lle
HeBuauMas ¢irypa, aky ¢hi3udHUN IBUKOK OyJ1e BpaXOBYBaTH MPU OOUUCIICHH] Oy b-
SIKOT B3a€MO/I1T IIbOT'O 00’ €KTa 3 IHIMMU (PI3UYHUMH YaCcTUHAMHU Ipu. ToMy BizyajabHe
BiIOOpakeHHS 00’e¢kTa Ta #Woro (Hi3udyHE TMPEJCTaBICHHS MOXYTh CYTTEBO

BIIPI3HATHCS.

Opnie0 3 HAMCKIAOHIIIMX YacTUH MOOYJOBHM CHUCTEMH 30pYy € Bi3yajbHa
CKJIa/I0Ba, OCKUIbKM HEOOX1IHO OyayBaTy MeII BIACHOPYY B 3aJI€KHOCTI BiJl BX1THUX

napaMeTpiB pajilycy Ta KyTa.



35
3amisa Toro, o0 11 YacTHHA CUCTEMH He 3a0upaina ayxe 6araro pecypcis GPU

OyJ10 IpUITHATO BBECTH JIEKIJIbKA JOJJATKOBUX MMapaMeTpiB JUIs Bi3yalbHOI CKJIaJOBOI.

- Mesh Resolution - 3i CkiJTbKOX TPUKYTHHKIB Oy/Ie CKIIQIaTUCS MEIl 30HU
30py. UnMm O1biie Yuciao, TUM OUIBII IJIaBHA BUXOJAUTh KAPTUHKA;

- Edge Resolve lteration - 3 sikor0 yacToTOIO OYyJae BHPaxOBYBAaTHCS Ta
OymyBaTHUCS Bi3yallbHa CKIIAJIOBA,;

- Edge Dst Threshold - gomyctrma moxuOka a1t BUMIpIOBaHHS AMCTAHIIIT
MDK KyTamu. HeoOXxi1HO 17151 TOro, 11100 BUPIMIMTHU Bi3yaJbHY MOMUIIKY,

KOJIM CYITPOTUBHUK HAMAraeThCs “AUBUTUCS MIXK JBOX CTIH.

PesynbTaT poOoTH cucTeMU:

‘\ﬁ_

Pucynok 3.6 - PesynsraTt pobotn Field Of View

SIk BUAHO 3 MaJIOHKY, O11a 00J1aCTh - LI 30Ha 30py CyNpOoTHUBHUKA. BoHa
MiAJTAIITOBYETHCS MTiJT OTOUYIOUYE cepeioBHUIIe. Y JaHOMY BHUIAJIKy CYIIPOTHBHUK HE

Oyne 6aunT GOKOBUM 30POM, 1110 BiJI0YBA€ETHCS 3a CTIHOKO CIIpaBa Bij HHOTO.

3.4 IlpuHuMny nodyA0BH CUCTEMH CILIAMHIB Ta MAPWIPYTIB NepeCyBaHHA

CYNPOTHBHUKIB HA PiBHI
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Jnst Toro, mo6 moOyayBaTH JOCTAaTHHO PEANICTUUHY MOJEb IMepecyBaHHS
CYNpOTHBHMKA MO Mari, Oynau BuKopucTaHi 2 TexHojorii: NavMesh Ta cucrema

CILIAMHIB.

Hagiramiiina citrka — 1e¢ a0OcTpakTHa CTPYKTypa JaHHUX, SKa
BUKOPUCTOBYETHCSI B MporpamMax IITy4HOTO I1HTENEKTY, II00 JOMOMOITH areHTaMm

3HAWTH IUISIX Y CKJIQJHUX MPOCTOPAX.

Ile Habip ABOBUMIPHUX OIMYKJIMX 0araTOKyTHHKIB, SKi BUKOPUCTOBYIOTbCS JJIS
BU3HAYEHHS TOTO, SIKI YaCTMHU CEPEOBHINA € MPOXIIHUMHU. |HIIMMH cloBamy,
MEepPCOHAaX1 B TPl MOKYTh BIJILHO XOJUTH B LIMX 30HAX, HE 3aBakKalouu iM JIepeBa, JaBKU

YM 1HII MEPENIKOAM, K1 € YACTUHO HABKOJIUIIHBOTO CEPEIOBHUIIA.

CyMikHI 0araTOKyTHUKHU 3’€IHYIOTbCS B OAWH Trpad. BusHaueHHS KOHTYpYy B
OJIHOMY 3 IHMX O0araTOKyTHUKIB MOXXHA MPOCTO BHUKOHATH IO MPAMIi, OCKUIBKH
0araToOKyTHUK € OIyKJIUM 1 MOKE€ MPOXOAUTH HACKPI3b. IIpu3HaueHHs NUIAXy MiX
0araToKyTHUKaMH B CITIII MOKHAa BHUKOHATH 3a JIOMOMOTOI0 OJHOTO 3 KIJIBKOX
aNropuTMIB MOLIYKY rpadiB, Takux Ak A*. AreHTH B navmesh MOXYTb YHUKHYTH
JOPOTUX O0YUCIIEHBb TECTIB JIJIsi BUSIBJICHHS 31TKHEHbB 3 MEPEIIKOJIaMH, K1 € YaCTHHOIO

CepeIOBHIIA.

st Toro, mo0 BHKOPUCTOBYBAaTH HaBiramiHy citky B Unity He0OXiTHO
CTBODHTH Ta HAJAIMTyBaTH areHTa Ta 3aleKTH OTOYYIUe CEPEIOBHINE T
XapaKTEPUCTHKHU I[HOTO areHTa. XapakTEepUCTHKAMU MOXYTh OyTH BHUCOTA, IMIUPUHA,
MaKCHMaJIbHa BHCOTA, Ha SIKy MOXE 3a0paTHCs areHT, a TAKOXX MaKCUMaJbHUN CXUJI,

0 IKOMY MOYKE€ PYXaTHCS arcHr.

Ochb Tak BUTJIsAIa€ 3all€ueHa HaBiraiiiiHa ciTka B OJJHOMY 3 piBHIB rpu. CBiTia

cHHs 00J1acTh - € 30HA, IKOK MOKC PyXaTUCA arcHT.



Pucynok 3.7 - HaBiraiiiina citka

Jly1st BIIacHoOi cucteMu OOYI0BH CIUIalHIB OyJia BUKOpHUCTaHa kKpuBa bes’e.

KpuBa be3’¢e — 1e mnapaMmerpuyHa KpuBa, $IKa BUKOPHUCTOBYETHCS B
KOMIT FOTepHIA rpadimi Ta cyMiDKHUX oOnacTsx. Halip IHCKpETHHX «KOHTPOJIbHUX
TOYOK» BHM3HAYa€ IJIaBHY Oe3MepepBHY KPUBY 3a JIOMOMOror0 (opMyiu. 3a3BUYail
KpHYBa IpU3HaYEHa JIs allpOKCUMAIlii peasibHO1 POopMHU, SIKa B IHIIIOMY BUIIAJIKY HE MA€
MaTeMaTUYHOTO TPEACTABICHHsS a00 MpeACTAaBJICHHsS SKOi HeBioMe abo 3aHaJTo

CKJIagHC.

Kpusa be3’e — nmapameTrpryuHa KpuBa, BUTIISTY

B(t) =Y b (P, te0,1)
=0

e
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Pi - onopHi BepIIMHH,
n\ . _:
- moJiiHOMU bepHInTeiina, BOHH € 0a3UCHUMHU

¢ynkisimu kpuBoi bes’e.
BnactuBocrti kpuBoi bes’e:

- besnepepBHICTh 3alMOBHEHHSI CETMEHTIB MIDK IIOYaTKOBOIO Ta KIHIEBOIO
TOYKaMU;

- Kpusa 3aBxau J1exuTh y Mexax rpadika, yTBOPEHOTO JIIHISIMH, 110 3'€JHYIOTb
KOHTPOJIbHI TOYKHU;

- SIK110 KOHTPOJIBHUX TOYOK JIMIIIE JIB1, BIAPI30K MPSAMOT;

- Ilpsima yTBOPIOETHCS JUIIIE TOA1, KOJIU KOHTPOJIbHI TOUKH JIXKAaTh Ha TIPSMII;

- Kpusa be3s'e cumerpuuna, To00TO0 OOMIH MOJIOKEHHSIM IOYATKOBOI 1 KIHIIEBOL
TOYKH (3M1HA HAIMPSIMKY TPAEKTOpIi) HE BILUTUBAE HA (OPMY KPHUBOI;

- MacmrabyBanHs Ta 3MiHa MacmTady KpuBoi bes'e He mnpusBene a0 ii
necrabiaizalii, OCKUIbKM BOHa MaTeMaTUYHO «adi1HHO IHBapiaHTHAY;

- 3MiHa KOOpAMHAT X04a O OJIHI€I TOYKU MPU3BOAUTH O 3MIHU (PopmMu Bciel
KpuBoi bes'e;

- Bynap-ska yactuHa kpuBoi bes'e Takox € kpuBoro bes'e;

- CryniHb KpUBOi 3aBXAM HAa OJMH MEHIIMHA 33 KUIBKICTb KOHTPOJIBHUX TOYOK.
Hanpuxknan, y TppoX KOHTPOJIBHUX TOUKaxX Gopma KpHUBOi € mapadbosioro;

- Koo He MOXHa onrcaTy mapaMeTpUYHUM PIBHIHHIM KpUBOi bes'e;
M

Pesynbrat poOoTH anropuTMy Mmiciis peari3altii:



< |
Tag

Laye
Transform

Path Creator (Script)

Bézier Path t

Bézier Path Options

Normals Options

Display Options

Pucynox 3.8 - PesynbraT pobotu kpuBux bes’e y BikHiI Scene

Ak BUAHO 3 MalllOHKA, KpUBAa BUXOJUTH JyKe IJIaBHA Ta OyAye€ThCcs caMa B

3aJIeKHOCTI Bi,)l 3aJlaHUX YCPBOHUX TOYOK Ta B3JOBK IIPAMHUX 3 OJJaKUTHUMH TOYKAMHU.

Jlsist Toro, o0 CTBOPUTH JIOCTATHHO PEAICTUYHY IMOBEIIHKY MaTpPYTIOBAHHS
Oyno TpPUHHATO PIMICHHS CTBOPUTH TPU THIHM TOYOK, SIKi Oyme o0xomutu

CyIPOTHBHUK:

- No Action - Touka, SKy CYNpOTHBHHK IPOCTO TNPOXOJAUTH Ta HE
3aTPUMYEThCS, HEOOXiMHA JHWIe JJIg TOro, mo0 3amaTH MUIuX
MaTPyTIOBAaHHS

- Stoppable - Touka, Ha sKii CYNPOTHBHUK 3aTPHUMYEThCS HAa KiJIbKa
CEKyH/]I, IMITYIOUH MOBEIHKY 00CTEKEHHS TEPUTOPIi

- Reverse Order - Touka, y sIKiii CypOTHBHHUK PO3BEPTAETHCS Ta TIOYHNHAE

CJIITyBaTH B MPOTUJICKHOMY HAIMPSIMKY

Yci mi mapaMeTpu HaJalITOBYIOThCS B 1HCIEKTOpi. Hampukman, otax

HaJIalOTOBYETHCA THUII TOUKHU IIATPYJIIOBAHH:
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ﬂ Patrolling Waypoint (Script)

Type Stoppable

No Action «dd Component

Stoppable

rerse Order

Pucynok 3.8 - Komnounent Patrolling Waypoint

Ocb Tak BUrIsAa€ MOOYIOBaHUN MUISIX MATPYJIIOBAHHS HA OJTHOMY 3 PIBHIB.

YepBoHa JiHIA - € LUIAX, SKUM CIIIY€ CYNPOTUBHUK.

Pucynok 3.9 - Pe3ynbpTyroua KpuBa MapuipyTy sl CylIPOTUBHUKA

B pesynbTaTi po3pobku Oyna CTBOpEHA JOCHTHh THyYKa CHCTeMa MepeCcyBaHHS

CYIPOTHUBHUKIB, 32 JIOTIOMOT'O0 SIKOi OyJIM CTBOPEH1 yC1 CYPOTUBHUKH Y Tpi.
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3.5 llpyHuunu no0y10BU CUCTEMH CUCTEMHU BCTAHOBJIEHHS O0MO

OCHOBHHUM €JI€MEHTOM iI‘pOBOl"O IMpOoLeCy Ta KIIIOYOBUM 3aBAAHHAM IJIA I'paBLsA

€ BCTAaHOBJICHHsI O0OMO y BiIMiu€H1 Ha Marli TOYKH.

He 3Baxkarouun Ha Te, 10 1€ € OCHOBHUM (PYHKITIOHAJIOM Y TPi, 11 peamizaiiis He
€ HaCTUIBKHM CKJIaJgHOI0, TOMY OyJIuM BHKOpPHUCTaHI 0a30BI TEXHIKM PO3POOKH

IporpaMHoro 3abe3neyeHHs Ha ABMKKY Unity.

B kopeni cucremu JexuTh poOOTa 3 KojailiepaMu Ta KOPUCTYBallbKUM

iHTepdeiicom 1 3pyUYHOTr0 OPIEHTYBAHHS Y ITPOBOMY ITPOCTOPI.

VY cBoili cyTi KO’KHA TOUKY JIJIs1 yCTaHOBKK 00MOU siBisie coooto Trigger Collider,

KWW TIOCHUIIa€ CUTHAJT y pa3l MOTPAIUISIHHS Y HbOTO 00’ €KTa 3 MapkepoM “I'paseris”.

Pucynox 3.10 - Komnaitnep ans B3aemonii 3 rpaBiieM

Skmo rpaBelb MOTPAIUIAE y 30HY B3aEMOJII 3 TOYKOIO ISl BCTAHOBJICHHS

OoMOM, 3’ IBIIIETHCS BIAMOBIAHUHN 1HTEepdEIC mpo Mporpecc BCTaHOBJICHHS] O0MOU.
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Pucynox 3.11 - KopucryBansHuiibkuii intTepdeiic 3aknaganus 6omou

BceraHnoBieHHs 3aiimae MeBHMM yac, TOMy HaJ TOJIOBOIO IMPOBOTO MEPCOHAKY
3'SIBJISIETHCS KPYTOBHI CEKTOP, SIKMM MOCTYNOBO 3alIOBHIOETHCS YEPBOHOIO JIHIEIO B
3aJIEKHOCT1 BiJl TOTO, CKUIBKM ITPOBUUM MEPCOHAXK CTOITh OUI TOYKKM BCTAHOBJICHHS

oomoOu.

Vg

Pucynok 3.12 - KopuctyBanbHULIbKHI 1HTEp(ENC YCIIITHOTO 3aKiIagjaHHs OoMOu

[licnms  3aBepiieHHS BCTAHOBJICHHS OOMOM  3’SIBISETHCS  BIATIOBITHHIA

KOPHUCTYBaJIbHUIIbKUI 1HTEP(EIC, 110 MOBIJOMIISIE PO YCHIIIHY OINEparlio.
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Jlnst Toro, mo0 3aBepIINTH PiBEHb, T'PaBEllb TOBUHEH BCTAHOBUTH yC1 O0OMOW,

PO 110 TOBOPUTH 1HTEpPeEiic.

\/

»

Pucynox 3.13 - KopuctyBansHuIbKHit iHTEpdEIiC 1ILJIEH HA PiBHI

Komnu Bcl 3aBaaHHs BUKOHAHI, TO BIIKPUBAETHCS BUX1J] 3 PIBHS Ta TPaBEllb

MO3K€E MEePEUTH J0 HACTYITHOI CTali TPH.

Pucynok 3.14 - 3abnokoBanuii Ta po30JI0KOBaHUI BUXIJT 3 PIBHS

3.6 Ilpynuunu modynoBu cucremu nporpamy ta Ragdoll

OCKUIbKM y KOXHIM Ipl NOBUHHI OyTHM BHUrpall i mporpaml, oo CroBilaTu
rpaBls PO WOro yCHixu, y Il rpl mporpaml Takoxk OyB peanizoBaHuil. B manomy
MPOEKTI MpOoTrpail 3aB’si3aHUN HA CHUCTEMI 3I0pOB’S MpoTaroHicta. PiBeHb 370pOB’s

MO>KE 3MIHIOBATUCS Y€pe3 CTPUISTHUHY, 1110 BUKOHYIOTh CYNPOTHUBHUKH, SIKI MOXYTb
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BXOJIUTU Y PEXUM arpecii. Ko piBeHb 310pOB’s MaJa€ HIXKYE HYJIs, 11€ 03HAYaE, 110
rpaBeub mporpas. [licms 1poro 3’sBISIETbCA BIKHO MPOTpally Ta HATAEThCS

MO>KJIUBICTh TIOYATH PiBEHB CIIOYATKY.

[Iporpar Oyio BUpilIeHO 3pOOUTH TAKUM YHHOM - SIKIIO MPOTArOHICT OTPUMYE
KPUTHYHE TOIIKO/PKEHHS B KyJIi, HOTo TiJI0 epexoauTh y pexxum Ragdoll, ekpan

CTa€ CIpUM 1 MICTS I[bOTO 3 ABJIAETHCS €KPaH MPOTparry.

®isuka Ragdoll - Bun npouenypnoi aHiMmarii, SKOI 3aMIHUIN CTaTHUYHY

a”HIMAaLIIO.

OCKUIbKH TPOPaxXyHOK (I3MYHUX IMapaMeTpiB y peaJbHOMY Yaci BiJHIMAe
3HQYHy YacTUHY OOYMCIIIOBAJIBHOI MOTYXHOCTI Ipollecopa, Oarato irop

BUKOPUCTOBYIOTH CIIPOILEHY CTPYKTYPY CKEIETY «TaH4IpKOBOI JISIIbKI». 30KpeMa:

o KicTku kiHIIBOK (TIaJIblli) 3a3BUYall HE aHIMYIOThCS;

e 3aMiCTh peaJIbHUX KIHIIIBOK JIFOJCHKOTO Tijla BAKOPUCTOBYIOTHCS CIIPOIIEH1
CyTyIo0W;

o CrpoieHa MoJielb 3ITKHEHb Ha0araTo Kpare BU3Hayae B3aeMOJIs 3

IHITMMH TBEPAUMHU TIJIaMHU, HIXK 31ITKHEHHS 3 T€OMETPIEIO.

OcHoBHOwo TmiepeBaroto ragdoll € 3HayHO TpaBUJIBHINIA B3a€EMOIIS 3
HaBKOJIMIIHIM cepenoBuilieM. CTBOpEHHsI aHIMallli Ha KOXHUN MOMIIMBHUM ITPOBHIA
BUIIAQJIOK 3aliMe ayxe 0araTo 4yacy, a 3aBJIsSKH (Pi3ulll «raHYipKOBOI JSUIBKW» ITPOBHIA

pYyIIiii MOXe TeHepyBaTH TOYHI CIIEHU B PEAIbBHOMY 4aci.
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Pucynoxk 3.15 - Expan nporpanry

Hns toro, mo0 yBIMKHYTH MOXJIMBICTH akTuByBaTd Ragdoll, HeoOxigHO
BUMKHYTH MapameTp isKinematic Ha BCiX yacTHHAX TiJia TyMaHOIIHOTO pira Ta HaJaTH

CUITY, Y IKOMY HaIllpsIMKY MU XOY€MO IITOBXHYTH T1JIO.

Rigidbody - BOynoBanuii komnonenT pymriii Unity, mo Hamae Timy ¢i3udHi
BJIACTHBOCTI, Ta JA03BOJISIE HOMY pearyBaTH Ha 30BHIILIHI CUJIM, TaKl K CHUJIA TSHKIHHSL.
VBimMkHeHui napametp isKinematic o3Havae, 1110 TiJI0 HE OyJie pearyBaTu Ha KOJHY

30BHIIIHIO CHITY.
¥ komnonenTi rigidbody mocTymH1 Taki HACTYITHI BJIACTUBOCTI:

Ta6nus 2.2 — Ilapamerpu komnonenTa Rigidbody

Mass Maca o0'exTa (y Kijorpamax 3a
3aMOBUYYBaHHSIM )
Drag Sxuit omip MOBITPs BIUIMBA€E HA 00'€KT

mijg yac pyxy Big cui. 0 o3Hauae
BIJICYTHICTb OTIOPY HOBITpS, a
HECKIHYEHHICTh 3MYIIY€ 00’ €KT HETalHO
3YIUHATUCS.




46

Angular Drag Sxuii omip MOBITPS BIIMBA€E HAa 00'€KT
1pu 00epTaHH1 BiJl KPyTHOI'O MOMEHTY.
0 o3HaYae BIJCYTHICTh OMOPY MOBITPS.

Use Gravity SIKIIIO BBIMKHEHO, Ha 00’ €KT BILUIMBAE
CHJIA TSOKIHHSL.

Is Kinematic SIKII0 BBIMKHEHO, 00’ €KT HE Oy/1e
yIpaBIATUCS (QI3UIHUM MEXaHI3MOM, 1
HUM MOJKHA KE€PYBaTH JIAIIE 32
JIOIIOMOTOI0 Moro Tpanchopmariii.

Collision Detection BUKOPUCTOBYETHCSI TSI 3aTI00ITaHHST
MPOXOJIPKEHHA 00’ €KTa Yyepe3 1HIIUHN y
BUIAJKY, SIKIIO BOHHU IIBUIKO
PYXaroThCsl.

Jlns Toro, moO KepyBaTH dYacoM, BUKOPHUCTOBYEThCS IapaMeTp time Ta

deltaTime knacy Time.

time - 3MiHHA, M0 BigOOpaXka€ dYac Ha I[OYATKy IOTOYHOTO Kajapy;
deltaTime - 3miHHa, 0 BigoOpakae Pi3HUIIO Yacy MiXK JBOMA MOCIITOBHUMHU

KaJpamu.

Takum YMHOM CHHXPOHHO 3MEHINYIOYHM 3HA4YeHHsS 3MIHHUX time Ta deltaTime

MU MOXKEMO JIOCITTU €(DEeKTy YIMOBITbHEHHS.

Takox mys Toro, mo6 3poOUTH €KpaH PIBHOMIPHO CipuM, OyJia BUKOPHUCTaHA
TexHika Post-processing. Tpeba 3ayBaxuTu, 10 I TEXHIKA € JOCHUTh

pecypco3aTpaTHO, TOMY ii Tpeba BUKOPHUCTOBYBATH 3 00EPEIKHICTIO.

Post-processing mpalitoe TakMM YUHOM, 1110 BOynoByeThesi y Render Pipeline,

caMe ToMy Post-processing BIIMBa€ Ha BCe 300paKEHHS B LIJIOMY.

Jist Toro, mo6 A0cArTH eeKTy BULIBITaHHS OyJI0 BUKOPUCTAaHE HAJAIITyBaHHS

noctpoueccinry Volume 3 napamerpamu Color Curves.
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Pucynox 3.16 - Komnonent Volume

Takum unHOM, 3MiHIOIOYH apameTp Weight Big 0 1o 1 Mu MokeMo KepyBatu
IHTCHCUBHICTIO BHIIBITaHHS KOJIbOpiB, J€¢ O - MakcuMajbHa SICKpaBicTh Ta 1 -

MaKCHUMaAJIbHC BI/II_IBiTaHHﬂ .
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3.7 llpyHuunu nody10BM MeXaHiKN pyiiHyBaHHS OyaiBJIi

VYHiBepcalbHUN THCTPYMEHT IS pyiHYBaHHS Oyib-skoi 3D Mozeni € oHi€ro 3

HAWCKJIQJHIIIUX YaCTUH TPU. Y XOA1 PO3POOKH Ii€l KOMIUIEKCHOI CHUCTeMH OyJio

PO3pO0JICHO TaKi IHCTPYMEHTH:

[HCTpYMEHT 00’ €THAHHS TOYIPHIX MEIIIB Y OJMH BEJIUKHUI Mell;

[HCTpYMEHT IpoLeAYyPHOTO PO3pI3aHHS Mellla Ha MIJIK1 JOYIpHI MiMEIIH;
CucreMa BaXKUX TUI - BIacHE PilIeHHS IS (PI3MYHOTrO Tijia JJIsI TOTrO, 00
JOCSITTH OUIBII PEAIICTUYHOrO PyXy 3pYHHOBAHUX YacTUH OyiBil. Ll cucrema
Ja€ MOXJIMBICTH OOpaTH TUI MaTepially, B 3aJ€XHOCTI BIJ SKOro Oyze
3MIHIOBAaTUCS IIBUIKICTh MAJIHHS, Bara, TEpTs 1 T/,

Cucrema ¢iznuHux 60MO - J03BOJISIE CTBOPIOBATH (PI3UYHO PEATICTHYHI OOMOU
Ta 3a JJOTIOMOT'OI0 HUX PYWHYBAaTU OYIIBJIIO HA MEHIII YIaMKU;

Cucrema HUTICHOCTI YJIaMKIB - CUCTEMA, KA HaJla€ KOKHOMY 00’ €KTY MapamMeTp
LUTICHOCTI, SIKIIO IIeH mapaMeTp Mmajae g0 Hyjs, TO 00 €KT po3MaJacThCcs Ha

MEHIII YJIaMKH, SIK1 TAaKO OTPUMYIOTh 1€l TTapameTp.
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3.7.1 llpuHuuny moOya0BH iIHCTPYMEHTY 00’ €/IHAHHS JOUYipHiX MelliB Yy OTUH

Meln

Ioaironansna citka — wne HaOlp BepmmH, pebep 1 TrpaHel, AKi
BUKOPHUCTOBYIOTBCS Isl omucy ¢dopMmu TpaHeHuXx o00’ekTiB y 3D-rpadimi Ta
TBEPAOTUIBHOMY MOJIC/IIOBaHHI. [paHi 3a3BUyail CKJIaNalOTbCs 3 TPUKYTHUKIB
(TPUKYTHHX CITOK), YOTUPUKYTHUKIB ab0 IHIIUX OMyKJINX OaraTOKyTHHKIB, IO
CIIPOIIy€ iX BIATBOPEHHS, XO0Ua MOXKHA BUKOPHCTOBYBATH OUIBIN 3arajibHI HEOMMYyKJI

0araToKyTHUKH a00 0araTOKyTHHKH 3 OTBOPAMH.

MarepiaJn - TOHATTS, sIKE ICHY€ JuIie B cepenouiii pyuiist Unity. Lle o6oonka
st meiaepy ShaderLab, mo no3Bossie HanamITOBYBaTH MapaMeTpu MIeHaepa mpsiMo

B IHCTIEKTOPI.
AnropuTt™m 00’ €THAHHS KIJIbKOX MOJITOHAJIBHUX CITOK MPAIllO€ TaK:

1. AaropuTm NpoXOoAMThH MO BCIM 00’ €KTaM 3 OJHAKOBUM MaTEpiaJioM Ta TPYIYE iX
B OKpEMY TPYIIy.

2. IlpoxoauTh MO KOXKHIM TpyIll Ta HA OCHOBI JaHUX PO MOJIOKEHHS BEPILIUH Ta
pebep CTBOPIOE HOBUM €IWHMM Meml. SKIIO BEpPUIMHU JIekKaTb B OJHOMY
MOJIOKEHH1 B MPOCTOPI, AJITOPUTM 3QJIMIIAE JIUIIE OJHY TOYKY 3 JIBOX, a 1HIITY

BUaaJIsI€.

Takum uyMHOM micig TpymyBaHHS MH OTPUMYEMO JE€KUIbKa TIpyH, IO
CEerMEHTOBaH1 3a OJIHAKOBUM MaTepiajioM, L0 BXXE caMO Mo co0l Jae IpHpicT B
IIBUKOCTI 0OpOOKHM 300paKeHHS, OCKUIBKH 3aMICTh TOTO, 100 OOpOOJISATH KOXKEH

00’exT okpemo, Render Pipeline Tenep BUManboOBYE iX K OJJHY €IMHY MOJIETb.

Takox 11€ 1a€ MpUPICT B TOMY, IO MU 3MOIJIA CKOPOTUTH KIJIBKICTh BEPIIMH
o0’exta. Tomy GPU Ttemep Tpeba MeHmie yacy, mo0 BigoOpa3uTH HE eKpaHi

300paKEHHS.
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Mesh Combine Wizard n

Combine Parent

Pucynok 3.17 - BikHO 1HCTpyMeHTa J1sl KOMOIHYBaHHS NOJITOHAJIIBHUX CITOK

TakuM YMHOM BUTJISIA€ BIKHO KOMOIHYBaHHS JEKIIBKOX MOJIITOHABHUX CITOK.
Y nmnepmoMy mapamMeTpi MOXKHa BKa3aTH KOPEHEBHH O00’€KT, 3 SKOTO OyayTh

JicTaBaTUCS JOYIPHI MOJITOHAIBHI CITKH ISl 00’ € THAHHS.

Y napyromy mnapaMmerpi BKazyemMo y sAkoMmy Qopmari xodemo 30epiratu
MOJIITOHANIBHY CITKY. BiH BKa3ye Ha Te, CKUIbKM Oydepy MU XO4eMO BUIIIUTH IS
30epirannss 3D wmoxeni. 16-0itHuii  popmaT go3Bosisie  30epiraTd  MOJAENb 3
MaKCHUMAJIbHOIO KUIBbKICTIO 65535 BepmiuH. 32-0iTHUl opmaTr 103BOJsi€ 30epiraTtu

MOJIEJIb 110 4 MIJTbHOHIB BEPIITUH.
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3.7.2 llpuHuuny mo0ya0BH CUCTEMHU iIHCTPYMEHTY NMPOLETYPHOTO

PO3pi3aHHS NMOJIrOHAJBHOI CITKH

AJTOpUTM MPOLIETYPHOTO PO3PI3aHHSA MOJIrOHAIBHOT CITKU MPAIIOE MOA10HO 10
AITOPUTMY 00’ €JTHaHHS KUTHKOX MOJITOHAJTBHUX CITOK, IPOTE OIepallii BUKOHYIOThCS
3BOPOTHBO. 3aMiCTh TOTO, 11100 IITYKAaTH CIUIbHI TOUKH Ta 00’ € JHYBaTH 1X MU 00MPAEMO
TOYKH, B SIKUX XOUEMO PO3pi3aTH MOJITOHAIBHY CITKY, Ta B IIbOMY MicCIi Oymy€eMo

IJIOMIMHY, a CaMy TOJITOHAJIBHY CITKY JUIMMO Ha JIBl HE3AJIC)KHHUX CITKHU.
[Topsimok poOOTH aNropuTMy:

1. OGpatu TOYKHM Ha MOJITOHAIBHIN CITII, Y 5IKiil Oyje MpoBeIeHUHN PO3pi3;

2. OOpaTH CIOIydYeHHS TOYOK JUIsl TOTO, MO0 O0paTH HE3aJIeKHI MOJIrOHAIbHI
CITKH,

3. Ha wmicusx crnosiydeHHs TOYOK MMOOYJyBaTH IUIOMIMHU, Ta 30€pertd HOBI

MOJIITOHAJIBHI CITKH SIK HOB1 (haiiiu.

Jlns Toro, mo0 oOpaTh TOYKM Ha TOJITOHAJBHHUM CITIl Ta MPOBECTU JIIHIL

crioyiy4eHHs1 OyB BUKOpUCTaHa fiarpama BopoHoro.

Hiarpama BopoHoro — 1e creriagbHUA MO METPUYHOTO MPOCTOPY, IO

BU3HAYAETHCS BIJICTAHHIO J0 JJAHOT JUCKPETHOI TOYKH B I[bOMY ITPOCTOPI.

VY HaWnmpocTilIOMy BHMAJKy MH MaeMoO HaOlp TOYOK y TIUJIOMIMHI S, Kl
HA3MBAIOThCS BepIIMHaMu niarpamMu Boponoro. KokHa BepmmHa s Mae KIITHHKY
Boponoro, takox 3Bany kmiTuHKOIO [lipixie, V(s), sika yTBOpeHa BCiMa TOYKaMH,
OJI>KYMMU 10 S, HIXK Oyb-siKa 1HIIa BepiurHa. Mexxamu B rpadi BopoHoro € Bci Touku
Ha TUIONIWHI, PIBHOBIIATCH] Bl ABOX HalOmmx4mx BepmmH. Byznu Boponoro —

TOYKH, PIBHOBIAAAJICH] BIJl TPHOX 1 O1IbIIIE BEPIIHH.

ANTOpPUTM 3aCHOBAaHUI HAa BUKOPUCTAHHI JIHIMHUX pO3ropToK. JIiHIT po3ropTKu
€ TOTIOMDKHUMU 00’ €KTaMH JIJIsl BEPTUKAIBbHUX JIiHIA. Ha K0XKHOMY KpOIll allropuTMy
niarpama Boponoro ¢opmyeThest y BUTIIAAI HAOOPY 3TOPHYTHX JIiHIN, IO BKAa3yIOTh
niBopy4 Bix Hei. [Tpu nboMy Mexxa Mk o6acTio BopoHoro mpsiMoi 1 00J1acTIO TOUKH

CKJIAIa€ThCS 3 MapaloMIyHUX BIAPI3KIB (OCKIIBKA T€OMETPUYHE MOJIOXKEHHS TOUYKH,



52
PIBHOBIIATICHOT Bijl IaHOI TOYKHU 1 MpsiMOi, € mapabosoro). JliHis pyxaeTbes 3iBa
HarnpaBo. KokHOro pa3y, KOJU TPOXOIUThH 1HIIY TOYKY, I TOYKA JTOMAETHCS IO
nmobynoBaHoi dactuHm miarpamu. CKIIagHICTh TOAAaBaHHS TOYKH 10 rpadika 3a
JIOTIOMOT'OI0  JIBIMKOBOTO JiepeBa molykKy aopiBHioe O(log n), 3arampbHa KUIBKICTh
TOYOK JIOPIBHIOE N, @ COPTYBaHHS TOYOK 32 KOOpAMHATOIO X Moxe gocartu O(nlog n),

TOMY OOYHMCITIOBaJIbHA CKJIaAHICTh anroputM Fortune - O (nlog n).

Pucynoxk 3.18 - Ilpuknan aiarpamu BopoHoro

Takum ynHOM BUTJIsiAa€ Alarpama BopoHOro a1t BUNIAIKOBOI MHOKHHU TOUYOK.

VYci TOUuKH JexkaTh BcepeauHi 300pakeHH.

3a 10MOMOT0I0 I[LOTO AJITOPUTMY MH MOKEMO CTBOPUTH PEaTICTUYHY
CUMYJISILIII0 PYWUHYBaHHS OyA1BII1, OCKUIBKH B1JIOMO, IO JIy»e 0arato NpupoaHuX

SBUII] MAIOTh MaTEMaTUYHY Oy/IOBY.
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Pucynok 3.19 - 3D mozens CTiHUM 10 po3pi3aHHs

Pucynox 3.20 - 3D Mojenb CTIHU TICTS pO3pi3aHHs

Sk BUHO, pe3yJIbTaT € JOCUTh PEaTICTUUHUHN Ta CXOXKUH HA Te, SIK PyHHY€EThCS
OyniBis. Moro MoxHa 111e OKpaIuTH, ajie 11e Bxke 0y/1e KOITYBaTH J0JaTKOBUX
pecypciB npuctporo. OcKinbku 1isIboBI maTdopmu - Android Ta 10S, 6ymo

MPUIHATO PILIEHHS 3YITMHUTUCA Ha TAKOMY PE3yJIbTaTI.
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3.7.3 llpuHuuny moOya0BM CUCTEMH HLIICHOCTI yJIaMKiB

Cucrema HUIICHOCTI yJIaMKIB JIy’K€ CX0Ka Ha CUCTEMY 370POB’Sl IEPCOHAKY.
KoskeH 00’ €KT TakoXK Ma€ MaKCUMaJIbHE 3HAUEHHS IIIICHOCTI, BOHO MOXKE
3MIHIOBATHUCS Yepe3 30BHIITHI YMOBHU. BiIMIHHICTE B TOMY, 1110 TIPU JOCSATHEHHI
HYJILOBOTO 3HAYEHHS, YJIAMOK PO3MaIa€ThCS Ha IEKIIbKA YIIaAMKiB 3 TAKUM CaMUM

KOMITOHEHTOM I[IJIICHOCTI.

B pesynbrari 11e 1oaae peanizMy 10 CUCTEMHU pyHHYBaHHs OyiBIIl, OCKUIBKH,
JIOT1YHO, 110 MaTepiall TOBUHEH pO3MaaTucs y ACKIIbKa €TalliB: BiJ BUOYXY, BiJ

31TKHEHHS 3 IHIIMMH yJIaMKaMH Ta BiJl yAapy O 3€MJIIO i €0 CUITU TSKIHHS.

Collisions

Collect

Multiplier

Pucynox 3.21 - BikHO cucTemMu ITICHOCTI YJIaMKiB

VY pe3yibTari MOBHOI pOOOTH BCIX CUCTEM PYWHYBaHHS, Oy1BJIS BUTIIAIA€

TaKUM YHHOM:



55

AT S T B R R

__E ...,,_‘....,

l.?

[ 1 I

ik R

el | ——-—--w! o ]
o

)
Q

AN NN N N OO O e e e

Pucynok 3.22 - ByniBins 10 Ta miciist pyiHyBaHHS
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3.8 Pe3ysbTaT TeCTYBaHHA MOOLIBHOI IPH

Jlns TectyBaHHs Oyj0 BUKOPHUCTAHO MOOUIRHHUM TelleoH 3 omepariitHoIo
cuctemoro Android - Google Pixel 2XL 3 Bepcieto Android 11 Ta MoOieHU Tenedon
3 omnepartiiHoro cuctemoro 10S - iPhone XR 3 Bepciero 10S 14.5. byno npoBeneHo

JeKUIbKa TeCTYBaHb, IKUMH MEPEBIPSUTHCS Pi3HI ACTIEKTH T'PH.

[lepmie  TecTyBaHHS  HalllJIeHE Ha  MEPeBIpKY  KpocCIIaTOPMEHHUX
BJIACTHBOCTEH MPOEKTOBAHOI T'PU Ta KOPEKTHUHN PEHIEPHUHT 00’ €KTIB Ta KOJBOPIB Y

3B’SI3KY 3 PI3HUMU CUCTEMAMU PEHACPUHTY ISl PI3HUX OMEpaIliiHUX CUCTEM.

JlaHne TecTyBaHHS JOBEJIO, 110 Tpa AIMCHO € KpocTuIaThOPMHUM JI0JIATKOM Ta yci

€JIEMEHTHU TPU PEHACPSTHCA OJHAKOBO HA PI3HUX ONEPAIITHUX CUCTEMAX.

Jlpyre TectyBaHHs OyJO CHpPSIMOBAaHO HAa BH3HAUCHHS KUIBKOCTI KaJpiB Ha

cexkyuay (FPS — Frames Per Second), nmpu sikomy mnpaiitoe rpa Ha 060X miatdopmax.
JlaHe TecTyBaHHS MOKa3ajo Taki pe3yJbTaTu:

e Android. I'pa npairtoe pu ctabinpbHIX 60 Kagpax Ha CEKYHIy Ta [P 4acy
00poOKM Kaapy Ha mporecopi 15-16 mc;
e 10S. I'pa npairoe nipu crabuibHuX 60 Kajapax HAa CEKyHIy Ta MpHU Yacy

00poOKM Kaapy Ha mporecopi 15-16 mc.

PesynapTat naHoro TecTyBaHHS CBiI4aThb MpO Te, MO TIpa € JOCUTh
ONTHMI30BaHOIO Ta TOTOBA /10 BUIYCKY Yy Mara3uH MicCJsl HIAKIIOYEHHS CepBICY

AHAIITUKH.

Takum 4MHOM, B PE3yJIbTaTi BUKOHAHHS TPETHOTO PO3MLTY KBaTi(iKamiifHOi
poboTu Oylo TPOBENCHO JAETallbHE MPOCKTYBaHHS, IUIAHYBAaHHS, peai3allis Ta
TECTyBaHHS MPOTPaMHOI cucTeMu. Pe3ynpraTtoM € MOoOiIbHA Tinep Ka3yalbHa rpa y

KaHP1 SKIITH.
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3.9 BucHoBok

Y TpeTiit yacTuHi Oy PO3TISHYTI KIFOYOBI MOMEHTH PO3POOKH MOOITEHOT IpU
y skaHpi exiH. Crioyatky 0ynu copMoBaHi (PyHKIIOHATBHI MPOSKTOBAHOTO AOJATKY

Ta po3po0JIeH] HACTYITHI CUCTEMH:

- IHcTpyMeHT 1151 opraHi3aliii HopsJIKy piBHIB;

- Cucrema 0OMEXEHOTO 30py CYNPOTUBHUKA;

- Cucrema po3pi3aHHs MOJIITOHAJILHOI CITKH 3a Jiarpamoro BopoHoro;
- Cucrema 00’ eIHaHHS KIJIbKOX MOJITOHAJIBHUX CITOK Y OJIHY;

- CucremMa BaXKHUX TIJ;

- Cucrema IUTICHOCTI YJIAMKIB;

- Cucrema noOy10BH NepecyBaHHs CYIPOTUBHHUKIB 10 iIrPOBOMY PIBHIO.

Po3po6rena rpa npoxoAuTh yCi TeCTU MPOAYKTUBHOCTI Ta HABAHTAXKEHOCTI Ha

npuctpiid. OTxe, 104aTOK TOTOBUH 10 MyOsiKallii B IHTEpHET-Mara3uHi.
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BUCHOBOK
Y mpormeci TUTIIIOMHOI poOOTH OyJI0 CIPOEKTOBAHO Ta CTBOPEHO MOOITHHUI

3acToCyHOK KoM toTepHoi rpu “Plant The Bomb™.

[lim yac HamucaHHS OyJI0 MPOBEACHO JEKUIbKAa JOCIIIKEHb, SIKUMH OYJIO
BH3HAYCHO HaiKpala TeMa Ta YKaHp po3po0JICHOrO MPOCKTY, BIYYHI TEXHOJOTIUHI
pillICHHST JJI1 CTBOPEHHS HEOOXITHOTO (DYHKITIOHATY 3 3aJ0BIILHOIO CKIJIQJIHICTIO
PO3pOOKH Ta MIATPUMKHU CHCTEMH. {711 JOCIIKEHHS TEOPETHYHHUX 3acaji OyJIO B3STO
ICHylo4l 1irpd Ta JOKyMEHTaIlli mpo poboTy 3 ¢i3uko Ta Tpadikoro.

[IpoTtsiroM po3poOKu AaHOrO 10AATKY Oy CTBOPEHI HACTYIHI IHCTPYMEHTH:

- Cucrema 0OMEXEHOTO 30py CYIPOTUBHUKA;

- Cuctema po3pizaHHs MOJITOHAIBHOI CITKH 3a Jiarpamoro BopoHoro;
- Cucrema 00’ eIHaHHS KIJIbKOX MOJITOHAJIBHUX CITOK Y OJIHY;

- CucreMa BaXKKMX TIJI;

- Cucrema IUTICHOCTI yJIaMKiB;

- Cucrema noOy10BH NepecyBaHHs CYIPOTUBHUKIB 10 iIrPOBOMY PIBHIO.

[Iporpamua cuctema peanizoBana Ha Unity, C# ta HLSL. Jlns npoekTyBaHHsS

JIOTIKU TIporpamu OyJI0 BUKOPHCTAHO MporpaMHe 3a0e3neueHHs kKommanii JetBrains

Rider.
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Jomatok A

Source Code mpoekTty

namespace PlantTheBomb

{

public enum EGameState

{

Menu,
Game,
Success,
Fail,

BuildingDemolition

public enum ECharacters

{

PlayerCharacter,

public class Constants

{

}
}Jusin
using
using
using
using
using
using
using
using
using
using
using

g System;

System.Threading;

System.Threading.Tasks;

SuperTools.CameraManager;

SuperTools.Chronos;

SuperTools.Menus;

PlantTheBomb.
PlantTheBomb.
PlantTheBomb.
PlantTheBomb.
PlantTheBomb.

UnityEngine;

Cameras;
Characters.Player;
Commands;
GameStates;
LevelSystem;

namespace PlantTheBomb

{

public class Dispatcher

{

public Dispatcher ()

{

instance

= this;

InitEvents () ;

private static Dispatcher instance;

62



public static Dispatcher Instance
{
get
{
if (instance == null)
{

instance = new Dispatcher();

return instance;

public EGameState CurrentState { get; private set;

public event Action loadLevel;
public event Action startPlaylLevel;
public event Action successLevel;
public event Action faillevel;
public event Action endLevel;

private bool isEnd;
private CancellationTokenSource successWindowCts;

private void InitEvents ()

{
loadLevel += new InitLevelCommand () .Execute;
loadLevel += OnLoadLevel;
startPlaylLevel += OnStartPlaylevel;
successLevel += OnSuccessLevel;
faillLevel += OnFaillevel;
endLevel += OnEndLevel;

~Dispatcher ()

{
loadLevel -= new InitLevelCommand() .Execute;
loadLevel -= OnLoadLevel;
startPlaylLevel -= OnStartPlaylevel;
successLevel -= OnSuccesslLevel;
faillLevel -= OnFaillevel;
endLevel -= OnEndLevel;

private async void OnLoadLevel ()

{

Chronos.TimeScale = 1f;

CurrentState = EGameState.Menu;
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MenuManager.Instance.HideAllMenusImmediately () ;
await Task.Yield();

MenuManager.Instance.MenulList.MainMenu.Show () ;

private void OnStartPlayLevel ()
{

MenuManager.Instance.HideAllMenusImmediately () ;

MenuManager.Instance.MenulList.GameMenu.Show () ;

private void OnSuccessLevel ()

{

_successWindowCts = new CancellationTokenSource () ;

MenuManager.Instance.MenulList.SuccessMenu.ShowWithDelay ( successWindowCts
.Token) ;

LevelsLoader.Instance.Increaselevel () ;

private void OnFailLevel ()
{
var failCamera =
CameraManager.Instance.GetManagedCamera ("FailCamera") as FailCamera;
var player =
GameObject.FindObjectOfType<PlayerCharacterController> ()

failCamera.CinemachineVirtualCameraBase.Follow
player.Model.UnitModel.BodyCenter.transform;
failCamera.CinemachineVirtualCameraBase.LookAt

player.Model.UnitModel.BodyCenter.transform;
Chronos.TimeScale = .3f;

failCamera.Transition () ;
failCamera.PlayGrayscale () ;

MenuManager.Instance.MenulList.FailMenu.ShowWithDelay () ;

private void OnEndLevel ()

{



public void LoadLevel ()
{

loadLevel?.Invoke ();

public async void StartPlayLevel ()
{
await Task.Yield(); // Wait a frame to hide MainMenu
CurrentState = EGameState.Game;
startPlaylLevel?.Invoke() ;
public void StartBuildingDemolitionState ()
{
CurrentState = EGameState.BuildingDemolition;
new BuildingDemolitionState () .PerformTransition();
public void SuccessLevel ()
{
if ( _isEnd) return;
_1sEnd = true;
CurrentState = EGameState.Success;

successLevel?.Invoke ()

EndLevel () ;

public void FailLevel ()
{
if (_isEnd) return;
_1sEnd = true;
CurrentState = EGameState.Fail;

faillLevel?.Invoke () ;

EndLevel () ;

public void EndLevel ()
{

endLevel?.Invoke () ;



}

}using UnityEngine;

names

{

pace PlantTheBomb

[DefaultExecutionOrder (-10001) ]
public class Init : MonoBehaviour

{

}
}name
{

pub

{

pub
{

pub
{

}
}usin
using
using
using
using
using
using
using
using

private void Awake ()

{

new Dispatcher();

private void Start()

{
Application.targetFrameRate = 90;

Dispatcher.Instance.LoadLevel () ;

space PlantTheBomb

lic enum EGameState

Menu,

Game,

Success,

Fail,
BuildingDemolition

lic enum ECharacters

PlayerCharacter,

lic class Constants

g System;
System.Threading;
System.Threading.Tasks;
SuperTools.CameraManager;
SuperTools.Chronos;
SuperTools.Menus;
PlantTheBomb.Cameras;
PlantTheBomb.Characters.Player;
PlantTheBomb.Commands;
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using PlantTheBomb.GameStates;
using PlantTheBomb.LevelSystem;
using UnityEngine;

namespace PlantTheBomb
{
public class Dispatcher
{
public Dispatcher ()
{
instance = this;
InitEvents () ;

private static Dispatcher instance;
public static Dispatcher Instance
{
get
{
if (instance == null)
{

instance = new Dispatcher();

return instance;

public EGameState CurrentState { get; private set;

public event Action loadLevel;
public event Action startPlaylLevel;
public event Action successLevel;
public event Action faillevel;
public event Action endLevel;

private bool isEnd;
private CancellationTokenSource successWindowCts;

private void InitEvents ()

{
loadLevel += new InitLevelCommand () .Execute;
loadLevel += OnLoadLevel;
startPlaylLevel += OnStartPlaylLevel;
successLevel += OnSuccessLevel;
faillevel += OnFaillLevel;
endLevel += OnEndLevel;
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~Dispatcher ()

{
loadLevel -= new InitLevelCommand () .Execute;
loadLevel -= OnLoadLevel;
startPlaylLevel —-= OnStartPlaylevel;
successLevel -= OnSuccessLevel;
faillLevel -= OnFaillevel;
endLevel -= OnEndLevel;

private async void OnLoadLevel ()

{

Chronos.TimeScale = 1f;

CurrentState = EGameState.Menu;
MenuManager.Instance.HideAllMenusImmediately () ;
await Task.Yield();

MenuManager.Instance.MenulList.MainMenu. Show () ;

private void OnStartPlayLevel ()
{

MenuManager.Instance.HideAllMenusImmediately () ;

MenuManager.Instance.MenulList.GameMenu. Show () ;

private void OnSuccessLevel ()

{

_successWindowCts = new CancellationTokenSource();

MenuManager.Instance.MenuList.SuccessMenu.ShowWithDelay( successWindowCts
.Token) ;

LevelsLoader.Instance.IncreaselLevel () ;

private void OnFaillevel ()
{
var failCamera =
CameraManager.Instance.GetManagedCamera ("FailCamera"™) as FailCamera;
var player =
GameObject.FindObjectOfType<PlayerCharacterController> () ;

failCamera.CinemachineVirtualCameraBase.Follow =
player.Model.UnitModel.BodyCenter.transform;



failCamera.CinemachineVirtualCameraBase.LookAt =
player.Model.UnitModel.BodyCenter.transform;

Chronos.TimeScale = .3f;

failCamera.Transition () ;
failCamera.PlayGrayscale();

MenuManager.Instance.MenulList.FailMenu.ShowWithDelay () ;

private void OnEndLevel ()

{

public void LoadLevel ()
{

loadLevel?.Invoke () ;

public async void StartPlayLevel ()
{
await Task.Yield(); // Wait a frame to hide MainMenu

CurrentState = EGameState.Game;

startPlaylLevel?.Invoke() ;

public void StartBuildingDemolitionState ()
{

CurrentState = EGameState.BuildingDemolition;

new BuildingDemolitionState () .PerformTransition();

public void SuccessLevel ()

{
if (_isEnd) return;
_1sEnd = true;
CurrentState = EGameState.Success;

successLevel?.Invoke () ;

EndLevel () ;



public void FailLevel ()
{

if (_isEnd) return;

_1sEnd = true;

CurrentState = EGameState.Fail;
faillLevel?.Invoke ();

EndLevel () ;

public void EndLevel ()
{

endLevel?.Invoke () ;

}

}using UnityEngine;

namespace PlantTheBomb

{
[DefaultExecutionOrder (-10001) ]

public class Init : MonoBehaviour

{

private void Awake ()

{

new Dispatcher () ;

private void Start()

{
Application.targetFrameRate = 90;

Dispatcher.Instance.LoadLevel () ;

}

}namespace PlantTheBomb

{

public enum Eusing UnityEngine;

namespace PlantTheBomb.Analytics

{
public class LevelAnalytics : MonoBehaviour
{
}

}using DG.Tweening;

using SuperTools.CameraManager;

using UnityEngine;

using UnityEngine.Rendering;
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namespace PlantTheBomb.Cameras

{

public class FailCamera : ManagedCamera

{

[SerializeField] private Volume grayscaleVolume;

public void PlayGrayscale ()
{
DOTween.To (() => grayscaleVolume.weight, x =>
_grayscaleVolume.weight = x,
1, 1);

}

}using SuperTools.CameraManager;
using UnityEngine;

namespace PlantTheBomb.Cameras
{
public class FPSCamera : ManagedCamera

{

[SerializeField] private Shake explosionShake;

public void ShakeExplosion ()

{
_explosionShake.Play () ;

}

}using CoolTools.StateMachine;

using PlantTheBomb.Characters.States;

using PlantTheBomb.Characters.Units.Abstractions;
using PlantTheBomb.Damage.Health;

using UnityEngine;

namespace PlantTheBomb.Characters.Abstractions
{
public abstract class BaseCharacterController : MonoBehaviour
{
public BaseCharacterModel Model { get; private set; }
protected BaseCharacterView View { get; set; }

protected BaseUnitController UnitController { get; set; }
protected HealthComponent HealthComponent { get; set; }

protected StateMachine StateMachine { get; set; }
protected IdleState IdleState { get; set; }
protected MoveState MoveState { get; set; }
protected DeadState DeadState { get; set; }

public void Init (BaseCharacterModel model, BaseCharacterView view)
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Model = model;
View = view;

InitComponents () ;

InitStateMachine () ;

protected virtual void InitComponents ()

{
InitUnit () ;

HealthComponent = Model.HealthComponent;
HealthComponent.takeDamage += View.TakeDamage;
HealthComponent.healthChanged += DisplayHealth;
DisplayHealth() ;

private void InitUnit ()

{
UnitController =
Model.UnitModel .gameObject.GetComponent<BaseUnitController> () ;
UnitController.Init (Model.UnitModel, View.UnitView) ;

private void DisplayHealth ()

{
View.DisplayHealth (HealthComponent.CurrentHealth,

HealthComponent.MaxHealth) ;
}

protected virtual void InitStateMachine ()

{
StateMachine = Model.StateMachine;

InitStates () ;
InitStateMachineTransitions () ;

StateMachine.SetState (IdleState);

protected virtual void InitStates()

{
// TODO: Move init states to another place.

// Init states shouldn't place in a controller, but they need a

view.
// The view shouldn't in the model. So InitStates() shouldn't

place in either the model or the controller.
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// So we have to create "place".

IdleState = Model.IdleState;
IdleState.Init (Model.UnitModel.Rb, View);

MoveState = Model.MoveState;
MoveState.Init (Model.UnitModel.Movement, Model.Input, View);

DeadState = Model.DeadState;

DeadState.Init (Model.UnitModel.Movement, View):;

protected virtual void InitStateMachineTransitions()

{

StateMachine.AddTransition (IdleState, DeadState, () =>
HealthComponent.IsDead) ;
StateMachine.AddTransition (MoveState, DeadState, () =>

HealthComponent.IsDead) ;
}

private void OnDestroy ()

{
HealthComponent.takeDamage -= View.TakeDamage;
HealthComponent.healthChanged -= DisplayHealth;

private void Update ()

{
StateMachine.Tick () ;

private void FixedUpdate ()

{
StateMachine.FixedTick () ;

}
}using PlantTheBomb.Characters.Units.Abstractions;
using PlantTheBomb.Damage.Health;
using PlantTheBomb.Input;
using UnityEngine;

namespace PlantTheBomb.Characters.Abstractions
{
public abstract class BaseCharacterInitializer<TController>
MonoBehaviour
where TController : BaseCharacterController

private void Start()

{
Init () ;



private void Init ()

{
var model = CreateModel (gameObject) ;
var view = CreateView (gameObject) ;

var controller = gameObject.GetComponent<TController>();
controller.Init (model, view):;

private BaseCharacterModel CreateModel (GameObject characterGO)

{

var input = characterGO.GetComponentInChildren<IBaseInput> ()

input.Init () ;

var unitModel =
characterGO.GetComponentInChildren<BaseUnitModel> () ;
unitModel.Init () ;

var health =
characterGO.GetComponentInChildren<HealthComponent> () ;

var characterModel =
characterGO.GetComponent<BaseCharacterModel> () ;
characterModel.Init (input, unitModel, health);

return characterModel;

private BaseCharacterView CreateView (GameObject characterGO)
{
var characterView =
characterGO.GetComponent<BaseCharacterView> () ;

return characterView;

}

}using CoolTools.StateMachine;

using PlantTheBomb.Characters.States;

using PlantTheBomb.Characters.Units.Abstractions;
using PlantTheBomb.Damage;

using PlantTheBomb.Damage.Health;

using PlantTheBomb.Input;

using UnityEngine;

namespace PlantTheBomb.Characters.Abstractions

{

public abstract class BaseCharacterModel : MonoBehaviour,
IDamageReceiver

74



75

public IBaselnput Input { get; private set; }
public BaseUnitModel UnitModel { get; private set; }
public HealthComponent HealthComponent { get; private set; }

public StateMachine StateMachine { get; private set; }
public IdleState IdleState { get; private set; }
public MoveState MoveState { get; private set; }
public DeadState DeadState { get; private set; }

public virtual void Init (IBaselInput input, BaseUnitModel unitModel,
HealthComponent healthComponent)

{
Input = input;
UnitModel = unitModel;

HealthComponent = healthComponent;
InitComponents () ;

InitStateMachine () ;

protected virtual void InitComponents ()
{
}

protected virtual void InitStateMachine ()

{

StateMachine = new StateMachine () ;

IdleState = new IdleState():;
MoveState = new MoveState():;
DeadState = new DeadState();

public void ReceiveDamage (float damage, Vector3 direction)

{
HealthComponent.TryTakeDamage (damage) ;

if (HealthComponent.IsDead)
DeadState.SetHitDirection (direction) ;

}

}using PlantTheBomb.Characters.Units.Abstractions;
using UnityEngine;

namespace PlantTheBomb.Characters.Abstractions

{

public abstract class BaseCharacterView : MonoBehaviour
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public BaseUnitView UnitView { get; private set; }

private void Awake ()

{
UnitView = GetComponentInChildren<BaseUnitView> () ;

public virtual void TakeDamage (float value)

{

UnitView.TakeDamage () ;

public virtual void DisplayHealth (float health, float maxHealth) {}

public void SetIdle()

{
UnitView.SetIdle () ;

public void SetWalk (float moveSpeed, float maxMoveSpeed)
{

UnitView.SetMove (moveSpeed, maxMoveSpeed) ;

public void SetAttackActive (bool value)

{
UnitView.SetAttackActive (value) ;

public virtual void SetDeath (Vector3 hitDirection)

{
UnitView.SetDeath (hitDirection) ;

}

}using PlantTheBomb.Characters.Abstractions;

using PlantTheBomb.Damage.Health;

using PlantTheBomb.FieldOfViewSystem;

using UnityEngine;

namespace PlantTheBomb.Characters.AIl

{

public abstract class AICharacterController : BaseCharacterController

{
public new AICharacterModel Model => base.Model as AlICharacterModel;

public new AICharacterView View => base.View as AICharacterView;

protected FieldOfView AggressionFieldOfView { get; set; }
private float lastTimeTargetWasVisible = -1;
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protected WorriesState WorriesState { get; set; }
protected AggressionState AggressionState { get; set; }

protected override void InitComponents ()
{

base.InitComponents () ;

AggressionFieldOfView = Model.AggressionFieldOfView;

protected override void InitStates|()

{
base.InitStates () ;

WorriesState = Model.WorriesState;

AggressionState = Model.AggressionState;

AggressionState.Init (Model.TargetFocuser, AggressionFieldOfView,
Model .Weapon, View);

}

protected override void InitStateMachineTransitions ()
{

base.InitStateMachineTransitions () ;

StateMachine.AddTransition (WorriesState, AggressionState, () =>
IsTargetInFieldOfView (AggressionFieldOfView) &&
IsTimeUntilAggressionPassed()) ;

StateMachine.AddTransition (AggressionState, IdleState, () =>
!TsTargetInFieldOfView (AggressionFieldOfView)) ;
}

protected bool IsTargetInFieldOfView (FieldOfView field)
{
if ( lastTimeTargetWasVisible > 0 && Time.time -
_lastTimeTargetWasVisible < Model.ExitAggressionDelay)
return true;

if (field.visibleTargets.Count > 0)
{
var targetHealth =
field.visibleTargets[0] .GetComponentInParent<HealthComponent> () ;

if (targetHealth && !targetHealth.IsDead)
{
_lastTimeTargetWasVisible = Time.time;
return true;



return false;

private bool IsTimeUntilAggressionPassed() =>
Time.time - WorriesState.EnterStateTime >=
Model.GetTimeUntilAggression () ;
}

}using PlantTheBomb.Characters.Abstractions;

namespace PlantTheBomb.Characters.AIl
{
public class AICharacterInitializer
BaseCharacterInitializer<AICharacterController>
{
}

}using PlantTheBomb.Characters.Abstractions;
using PlantTheBomb.Damage;

using PlantTheBomb.FieldOfViewSystem;

using PlantTheBomb.Movement.Focus;

using UnityEngine;

namespace PlantTheBomb.Characters.AI

{

public abstract class AICharacterModel : BaseCharacterModel

{
[field: SerializeField] public float ExitAggressionDelay { get;

private set; }
[SerializeField] protected float aggressionDelayPerDistance;

[field: SerializeField] public FieldOfView AggressionFieldOfView {
get; private set; 1}

public TargetFocuser TargetFocuser { get; private set; }

public Weapon Weapon { get; private set; }

public WorriesState WorriesState { get; private set; }
public AggressionState AggressionState { get; private set; }

protected override void InitComponents ()

{
base.InitComponents() ;
TargetFocuser = new TargetFocuser (transform) ;
Weapon = GetComponentInChildren<Weapon> () ;

UnitModel.Equipment.Equip (Weapon) ;

protected override void InitStateMachine ()

{
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base.InitStateMachine () ;

WorriesState = new WorriesState () :;
AggressionState = new AggressionState();

public virtual float GetTimeUntilAggression() =>
_aggressionbDelayPerDistance;

}

}using PlantTheBomb.Characters.Abstractions;

namespace PlantTheBomb.Characters.AIl

{

public abstract class AICharacterView : BaseCharacterView

{

}
}using PlantTheBomb.FieldOfViewSystem;

namespace PlantTheBomb.Characters.AI.Patrolling

{
public class AIPatrollingCharacterController : AICharacterController

{
public new AIPatrollingCharacterModel Model => base.Model as

AIPatrollingCharacterModel;
public new AIPatrollingCharacterView View => base.View as
ATIPatrollingCharacterView;
protected FieldOfView PatrollingFieldOfView { get; set; }
protected PatrollingState PatrollingState { get; set; }
protected override void InitComponents ()
{
base.InitComponents () ;

PatrollingFieldOfView = Model.PatrollingFieldOfView;

Model.AgentPlus.Init (View) ;

protected override void InitStates|()

{
base.InitStates ()

WorriesState.Init (Model.TargetFocuser, PatrollingFieldOfView,
View) ;

PatrollingState = Model.PatrollingState;
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PatrollingState.Init (Model.AgentPlus, PatrollingFieldOfView,
Model.StartPatrollingDelay) ;

}

protected override void InitStateMachineTransitions()
{

base.InitStateMachineTransitions () ;

StateMachine.AddTransition (IdleState, WorriesState, () =>
IsTargetInFieldOfView (PatrollingFieldOfView)) ;

StateMachine.AddTransition (IdleState, PatrollingState, () =>
!TsTargetInFieldOfView (PatrollingFieldOfView)) ;

StateMachine.AddTransition (WorriesState, IdleState, () =>
!TsTargetInFieldOfView (PatrollingFieldOfView)) ;

StateMachine.AddTransition (PatrollingState, WorriesState, () =>
IsTargetInFieldOfView (PatrollingFieldOfView)) ;
}
}
}using PlantTheBomb.FieldOfViewSystem;
using PlantTheBomb.Movement.Patrolling;
using UnityEngine;

namespace PlantTheBomb.Characters.AI.Patrolling
{
public class AIPatrollingCharacterModel : AICharacterModel
{
[field: SerializeField] public float StartPatrollingDelay { get;
private set; }

[field: SerializeField] public FieldOfView PatrollingFieldOfView {
get; private set; }
public NavMeshAgentPlus AgentPlus { get; private set; }
public PatrollingState PatrollingState { get; private set; }
protected override void InitComponents ()
{
base.InitComponents() ;
AgentPlus = GetComponent<NavMeshAgentPlus> () ;
protected override void InitStateMachine ()
{

base.InitStateMachine () ;

PatrollingState = new PatrollingState();



public override float GetTimeUntilAggression ()

{
if (PatrollingFieldOfView.visibleTargets.Count == 0) return 10;

var distanceToTarget = Vector3.Distance (transform.position,
PatrollingFieldOfView.visibleTargets[0] .position);

return distanceToTarget * aggressionDelayPerDistance;

}

}namespace PlantTheBomb.Characters.AI.Patrolling
{

public class AIPatrollingCharacterView : AICharacterView

{

}

}using CoolTools.StateMachine;

using PlantTheBomb.Damage;

using PlantTheBomb.FieldOfViewSystem;
using PlantTheBomb.Movement.Focus;
using UnityEngine;

namespace PlantTheBomb.Characters.AI
{
public class AggressionState : IState
{
private TargetFocuser targetFocuser;
private FieldOfView fieldOfView;
private Weapon weapon;
private AICharacterView view;

private Transform target;

public void Init (TargetFocuser targetFocuser, FieldOfView
fieldOfView, Weapon weapon, AICharacterView view)
{
_targetFocuser = targetFocuser;
_fieldOfView = fieldOfView;
_weapon = weapon;
_view = view;

public void OnEnter ()

{
_fieldOfView.SetDrawActive (true);

_target = fieldOfView.visibleTargets[0];
_targetFocuser.SetTarget (_target);



var damageTarget =
_target.GetComponentInParent<IDamageReceiver> () ;
_weapon.SetTarget (damageTarget) ;

_view.SetAttackActive (true);

public void Tick()
{
_targetFocuser.Focus () ;
if ( _weapon)
_weapon.TryAttack() ;

public void FixedTick()

{
}

public void OnExit ()

{
_fieldOfView.SetDrawActive (false);

_view.SetAttackActive (false);

}

}using CoolTools.StateMachine;

using PlantTheBomb.FieldOfViewSystem;
using PlantTheBomb.Movement.Patrolling;
using UnityEngine;

namespace PlantTheBomb.Characters.AIl

{
public class PatrollingState : IState

{
private NavMeshAgentPlus navMeshAgentPlus;

private FieldOfView fieldOfView;
private float startDelay;

public void Init (NavMeshAgentPlus navMeshAgentPlus,
fieldOfView, float startDelay)

{
_navMeshAgentPlus = navMeshAgentPlus;

_fieldOfView = fieldOfView;
_startDelay = startDelay;

public async void OnEnter ()

{
_fieldOfView.SetDrawActive (true);

await new WaitForSeconds( startDelay);

FieldOfView
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_navMeshAgentPlus.SetActive (true);

public void Tick()

{
_navMeshAgentPlus.Tick();

public void FixedTick()

{
}

public void OnExit ()

{
_navMeshAgentPlus.SetActive (false);

_fieldOfView.SetDrawActive (false);

}
}using CoolTools.StateMachine;
using PlantTheBomb.Characters.AI.Patrolling;
using PlantTheBomb.FieldOfViewSystem;
using PlantTheBomb.Movement.Focus;
using UnityEngine;

namespace PlantTheBomb.Characters.AI

{

public class WorriesState : IState

{

private TargetFocuser targetFocuser;
private FieldOfView fieldOfView;

private Transform target;
private AIPatrollingCharacterView view;

public float EnterStateTime { get; private set; }

public void Init (TargetFocuser targetFocuser, FieldOfView
fieldOfView, AIPatrollingCharacterView view)

{
_fieldOfView = fieldOfView;

_targetFocuser = targetFocuser;

view = view;

public void OnEnter ()

{
_target = fieldOfView.visibleTargets[0];

_targetFocuser.SetTarget (_target);

_fieldOfView.SetDrawActive (true);



fieldOfView.SetMaterial ( fieldOfView.TriggerMaterial);

EnterStateTime = Time.time;

_view.SetAttackActive (true);

public void Tick()
{

_targetFocuser.Focus () ;

public void FixedTick ()

{
}

public void OnExit ()
{
_fieldOfView.SetDrawActive (false);
_fieldOfView.SetMaterial ( fieldOfView.StartMaterial);
view.SetAttackActive (false);

}
}using SuperTools.CameraManager;
using PlantTheBomb.Bombs;
using PlantTheBomb.Characters.Abstractions;
using UnityEngine;

namespace PlantTheBomb.Characters.Player

{

public class PlayerCharacterController : BaseCharacterController

{
public new PlayerCharacterModel Model => base.Model as

PlayerCharacterModel;
public new PlayerCharacterView View => base.View as

PlayerCharacterView;
protected BombsSystem BombsSystem { get; set; }

protected override void InitComponents ()

{

base.InitComponents () ;

Model.UnitModel.Hitbox.OnEnter += OnEnter;
Model.UnitModel.Hitbox.OnExit += OnExit;

BombsSystem = Model.BombsSystem;
BombsSystem.onCreateBomb += Model.EquipCurrentBomb;
BombsSystem.noMoreBombs += View.PlayNoMoreBombs;
BombsSystem.TryCreateNextBomb () ;
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HealthComponent.die += Dispatcher.Instance.FaillLevel;
HealthComponent.die += BombsSystem.SeparateCurrentBomb;

CameraManager.Instance.CurrentManagedCamera.CinemachineVirtualCameraBase.
Follow = transform;

CameraManager.Instance.CurrentManagedCamera.CinemachineVirtualCameraBase.
LookAt = transform;

}

protected override void InitStateMachineTransitions ()

{

base.InitStateMachineTransitions();

StateMachine.AddTransition (IdleState, MoveState,
() => Model.Input.IsAvailable &¢&
Model.Input.InputDirection.magnitude > 0);

StateMachine.AddTransition (MoveState, IdleState,
() =>
Model.Input.InputDirection.magnitude == 0);
}

private void OnDestroy ()

{
Model.UnitModel.Hitbox.OnEnter —-= OnEnter;

Model.UnitModel.Hitbox.OnExit —-= OnExit;

BombsSystem.onCreateBomb -= Model.EquipCurrentBomb;
BombsSystem.noMoreBombs -= View.PlayNoMoreBombs;

HealthComponent.die -= Dispatcher.Instance.Faillevel;
HealthComponent.die -= BombsSystem.SeparateCurrentBomb;

private void OnEnter (Collider other)

{
var pointToPlant = other.GetComponent<PointToPlant>();

if (pointToPlant)

{
BombsSystem.StartPlanting (pointToPlant) ;

private void OnExit (Collider other)

{
var pointToPlant = other.GetComponent<PointToPlant> () ;



if (pointToPlant)

{
BombsSystem.StopPlanting (pointToPlant) ;

}

}using PlantTheBomb.Characters.Abstractions;

namespace PlantTheBomb.Characters.Player
{
public class PlayerCharacterInitializer
BaseCharacterInitializer<PlayerCharacterController>
{

}
}using PlantTheBomb.Bombs;

using PlantTheBomb.Characters.Abstractions;

namespace PlantTheBomb.Characters.Player

{

public class PlayerCharacterModel : BaseCharacterModel

{
public BombsSystem BombsSystem { get; private set; }

protected override void InitComponents ()

{

base.InitComponents() ;

BombsSystem = GetComponent<BombsSystem> () ;

public void EquipCurrentBomb ()

{
UnitModel.Equipment.Equip (BombsSystem.CurrentBomb) ;

}
}using Super.UI;
using SuperTools.Menus;
using MoreMountains.NiceVibrations;
using PlantTheBomb.Characters.Abstractions;
using PlantTheBomb.Characters.Units.TracerUnit;
using UnityEngine;

namespace PlantTheBomb.Characters.Player

{

public class PlayerCharacterView : BaseCharacterView

{
[SerializeField] private HealthBar healthBar;

public override void DisplayHealth (float health, float

maxHealth)
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}
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_healthBar.Display(health / maxHealth);

public override void TakeDamage (float value)

{

base.TakeDamage (value) ;

MenuManager.Instance.MenulList.GameMenu.PlayPlayerHit () ;
MMVibrationManager.Haptic (HapticTypes.LightImpact) ;

public override void SetDeath (Vector3 hitDirection)
{

base.SetDeath (hitDirection);

_healthBar.Hide () ;

public void PlayNoMoreBombs ()
{

if (UnitView i1s TracerUnitView unit)
unit.PlayNoMoreBombs () ;

}using PlantTheBomb.Input;

using UnityEngine;

namespace PlantTheBomb.Characters.Player.Hand

{

public class PlayerHandController : MonoBehaviour

{

public PlayerHandModel Model { get; protected set; }
protected PlayerHandView View { get; set; }

protected IBaselInput Input { get; set; }

public void Init (PlayerHandModel model, PlayerHandView view)
{

Model = model;

View = view;

Input = Model.Input;
Input.OnStartPerform += Model.Detonate;
Model.OnDetonate += View.Detonate;

private void OnDestroy ()

{
Input.OnPerformTap -= Model.Detonate;

Model.OnDetonate —-= View.Detonate;
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}
}using PlantTheBomb.Input;

using UnityEngine;

namespace PlantTheBomb.Characters.Player.Hand

{

public class PlayerHandInitializer : MonoBehaviour

{

private void Awake ()

{
Init ();

private void Init ()

{

var model = CreateModel (gameObject) ;
var view = CreateView (gameObject) ;

var controller = gameObject.GetComponent<PlayerHandController>();
controller.Init (model, view);

private PlayerHandModel CreateModel (GameObject handGO)
{

var input handGO.GetComponent<IBaseInput> ()

var model = handGO.GetComponent<PlayerHandModel> () ;
model.Init (input) ;

return model;

private PlayerHandView CreateView (GameObject handGO)
{

var view = handGO.GetComponent<PlayerHandView> () ;
return view;

}
Jusing System;
using PlantTheBomb.Input;
using UnityEngine;

namespace PlantTheBomb.Characters.Player.Hand

{

public class PlayerHandModel : MonoBehaviour

{
public IBaselnput Input { get; private set; }



public event Action OnDetonate;

public void Init (IBaselnput input)
{
Input = input;

public void Detonate ()
{

OnDetonate?.Invoke () ;

}

}using UnityEngine;

namespace PlantTheBomb.Characters.Player.Hand
{
public class PlayerHandView : MonoBehaviour
{
private Animator anim;
private static readonly int DetonateHash =
Animator.StringToHash ("Detonate") ;

private void Awake ()
{

_anim = GetComponentInChildren<Animator>();

public void Detonate ()
{

_anim.SetTrigger (DetonateHash) ;

}
}using PlantTheBomb.Characters.Abstractions;
using PlantTheBomb.Commands;
using UnityEngine;

namespace PlantTheBomb.Characters.Spawners
{
public class CharacterSpawner : MonoBehaviour

{

[SerializeField] private ECharacters characterType;

public BaseCharacterController Spawn ()
{
var characterGO = new InstantiatePlayerCharacterPrefabCommand ()

.Execute (_characterType, transform.position,
transform.rotation);

return characterGO.GetComponent<BaseCharacterController>();
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}

}using CoolTools.StateMachine;

using PlantTheBomb.Characters.Abstractions;
using PlantTheBomb.Movement;

using UnityEngine;

namespace PlantTheBomb.Characters.States
{
public class DeadState : IState
{
private IMovement movement;
private BaseCharacterView view;
private Vector3 hitDirection;

public void Init (IMovement movement, BaseCharacterView view)
{

_movement = movement;

_view = view;

public void SetHitDirection (Vector3 hitDirection)

{

_hitDirection = hitDirection;

public void OnEnter ()

{
_movement.IsAvailable = false;
_view.SetDeath( hitDirection);

public void Tick()
{
}

public void FixedTick ()
{
}

public void OnExit ()
{
}
}
Jusing CoolTools.StateMachine;
using PlantTheBomb.Characters.Abstractions;
using UnityEngine;

namespace PlantTheBomb.Characters.States

{
public class IdleState : IState
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private Rigidbody unitRb;
private BaseCharacterView view;

public void Init (Rigidbody unitRb, BaseCharacterView view)

{
_unitRb = unitRb;
_view = view;

public void OnEnter ()
{

~unitRb.velocity = Vector3.zero;

~unitRb.angularVelocity = Vector3.zero;

_view.SetIdle();

public void Tick()
{
}

public void FixedTick()
{
}

public void OnExit ()
{
}

}

}using CoolTools.StateMachine;

using SuperTools.CameraManager;

using PlantTheBomb.Characters.Abstractions;
using PlantTheBomb.Input;

using PlantTheBomb.Movement;

using UnityEngine;

namespace PlantTheBomb.Characters.States

{
public class MoveState : IState

{

private IMovement unitMovement;
private IBaseInput input;

private BaseCharacterView view;

public void Init (IMovement unitMovement,
BaseCharacterView view)

{

_unitMovement = unitMovement;
_input = input;

IBaselInput input,
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_view = view;

public void OnEnter ()
{

if (_unitMovement is MonoBehaviour movementMono)

{

movementMono.enabled = true;

public void Tick()
{

var joystickValue = new Vector3( input.InputDirection.x, 0,

_input.InputDirection.y);

var movementDirection =
Quaternion.Euler (Vector3.up *

CameraManager.Instance.CurrentManagedCamera.transform.rotation.eulerAngle

s.Y)

* joystickValue;

_unitMovement.SetMovementDirection (movementDirection);
_view.SetWalk ( unitMovement.MaxSpeed * joystickValue.magnitude,

_unitMovement.MaxSpeed) ;

}

}

public void FixedTick()

{
}

public void OnExit ()
{

_unitMovement.SetMovementDirection (Vector3.zero);

}using CoolTools.Colliders;

using UnityEngine;

namespace PlantTheBomb.Characters.Units.Abstractions

{

public class BaseUnitController : MonoBehaviour

{

public BaseUnitModel Model { get; protected set; }
public BaseUnitView View { get; protected set; }

protected TriggerSource Hitbox { get; set; }

public void Init (BaseUnitModel model, BaseUnitView view)

{
Model = model;

View = view;



InitComponents () ;

protected void InitComponents ()

{
Hitbox = Model.Hitbox;

}

}using CoolTools.Colliders;
using PlantTheBomb.EquipSystem;
using PlantTheBomb.Movement;
using UnityEngine;

namespace PlantTheBomb.Characters.Units.Abstractions

{

public class BaseUnitModel : MonoBehaviour

{

[field: SerializeField] public Transform BodyCenter { get; private

set; }

public IMovement Movement { get; private set; }
public Equipment Equipment { get; private set; }
public TriggerSource Hitbox { get; private set; }
public Rigidbody Rb { get; private set; }

public virtual void Init()

{
Movement = GetComponent<IMovement> () ;
Equipment = GetComponent<Equipment> () ;
Hitbox = GetComponent<TriggerSource> () ;
Rb = GetComponent<Rigidbody> () ;

}

}using MoreMountains.Feedbacks;
using UnityEngine;

namespace PlantTheBomb.Characters.Units.Abstractions

{

public class BaseUnitView : MonoBehaviour

{
[SerializeField] protected Animator anim;
[SerializeField] private MMFeedbacks hitFeedbacks;

private static readonly int Walk = Animator.StringToHash ("Walk");

private static readonly int MoveSpeed =
Animator.StringToHash ("MoveSpeed") ;
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private static readonly int HitHash = Animator.StringToHash ("Hit"):;
private static readonly int Death = Animator.StringToHash ("Death");
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private static readonly int Attack =
Animator.StringToHash ("Attack") ;

public void SetIdle()

{
_anim.SetBool (Walk, false);

public void SetMove (float moveSpeed, float maxMoveSpeed)

{
_anim.SetBool (Walk, true);
SetMoveSpeed (moveSpeed, maxMoveSpeed) ;

private void SetMoveSpeed(float moveSpeed, float maxMoveSpeed)

{

_anim.SetFloat (MoveSpeed, moveSpeed / maxMoveSpeed) ;

public void TakeDamage ()

{
_anim.SetTrigger (HitHash);

_hitFeedbacks.PlayFeedbacks () ;

public void SetAttackActive (bool value)
{

_anim.SetBool (Attack, value);

public virtual void SetDeath (Vector3 hitDirection)
{

_anim.SetBool (Death, true);

}

}using PlantTheBomb.Characters.Units.Abstractions;

namespace PlantTheBomb.Characters.Units.TracerUnit

{

public class TracerUnitController : BaseUnitController

{

}

}using PlantTheBomb.Characters.Units.Abstractions;

namespace PlantTheBomb.Characters.Units.TracerUnit

{

public class TracerUnitModel : BaseUnitModel

{



}

}using PlantTheBomb.Characters.Units.Abstractions;

using UnityEngine;
using UnityEngine.Animations.Rigging;

namespace PlantTheBomb.Characters.Units.TracerUnit

{

public class TracerUnitView : BaseUnitView

{
[SerializeField] private Rig holdBombRig;
[SerializeField] private Transform rootSpine;
[SerializeField] private float deathImpulseForce;
private Rigidbody[] ragdollRbParts;
private Collider[] ragdollColliderParts;

private void Awake ()
{
_ragdollRbParts =

_rootSpine.GetComponentsInChildren<Rigidbody> () ;
_ragdollColliderParts = new Collider[ ragdollRbParts.Length];

for (var 1 = 0; 1 != ragdollRbParts.Length; ++1i)

{

_ragdollColliderParts[i] =
_ragdollRbParts[i].GetComponent<Collider>();

}

SetRagdollActive (false);

private void SetRagdollActive (bool wvalue)

{

for (var 1 = 0; 1 != ragdollRbParts.Length; ++1)

{

_ragdollRbParts[i].isKinematic = !value;
_ragdollColliderParts[i] .enabled = value;

_anim.enabled = !value;

_holdBombRig.weight = value ? 0 : 1;

public override void SetDeath (Vector3 hitDirection)

{
GetComponentInParent<Collider> () .enabled = false;

SetRagdollActive (true);
_rootSpine.GetComponent<Rigidbody> () .AddForce (hitDirection *

_deathImpulseForce, ForceMode.Impulse);

}

95



public void PlayNoMoreBombs ()

{
_holdBombRig.weight = 0;

}
}using System.Threading.Tasks;
using PlantTheBomb.Characters.Player;
using PlantTheBomb.LevelSystem;
using PlantTheBomb.SaveSystem;
using UnityEngine.SceneManagement;

namespace PlantTheBomb.Commands

{

public class InitLevelCommand

{

private LevelModel currentLevelModel;
private PlayerCharacterController player;

public async void Execute ()

{

Save.Load () ;
await Createlevel ();

CreatePlayer();

private async Task Createlevel ()
{
_currentLevelModel = await
LevelsLoader.Instance.LoadCurrentLevelScene (LoadSceneMode.Additive) ;

}

private void CreatePlayer ()

{
_player = (PlayerCharacterController)

_currentLevelModel.PlayerSpawner.Spawn () ;
}
}

}using UnityEngine;

namespace PlantTheBomb.Commands

{

public class InstantiatePlayerCharacterPrefabCommand

{
private const string CHARACTER PATH = "Prefabs/Characters/";

public GameObject Execute (ECharacters character, Vector3 spawnPos,
Quaternion spawnRot, Transform parent = null)
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var characterObject = Resources.Load (CHARACTER PATH +
character.ToString());

var characterGO = Object.Instantiate (characterObject, spawnPos,
spawnRot, parent) as GameObject;

characterGO.name = characterObject.name;

return characterGO;

}
}using PlantTheBomb.EquipSystem;

using UnityEngine;

namespace PlantTheBomb.Bombs
{

public class Bomb : MonoBehaviour, IEquipable

{

public Transform Transform => transform;
}
Jusing System;
using SuperTools.Menus;
using PlantTheBomb.LevelSystem;
using UnityEngine;

namespace PlantTheBomb.Bombs

{

public class BombsSystem : MonoBehaviour

{
[field: SerializeField] public Bomb BombPrefab { get; private set; }

private int totalAmount { get; set; }

public event Action onCreateBomb;
public event Action noMoreBombs;

public Bomb CurrentBomb { get; private set; }
private int currentBombId = -1;

private void Start()
{
_totalAmount =
FindObjectOfType<LevelModel> () .LevelProgression.AmountToPlant;

}

public async void StartPlanting (PointToPlant pointToPlant)
{
if (await pointToPlant.TryStartPlanting (CurrentBomb))
TryCreateNextBomb () ;
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public void TryCreateNextBomb ()
{

_currentBombId++;

if ( _currentBombId >= 0 && currentBombId < totalAmount)
{
var nextBomb = Instantiate (BombPrefab) ;
CurrentBomb = nextBomb;
onCreateBomb?.Invoke ()
}
else

{

noMoreBombs?.Invoke () ;

MenuManager.Instance.MenuList.GameMenu.DisplayBombsAmount ( currentBombId,
_totalAmount) ;

}

public void StopPlanting (PointToPlant pointToPlant)

{
pointToPlant.StopPlanting() ;

public void SeparateCurrentBomb ()

{
CurrentBomb.transform.parent = null;
CurrentBomb.GetComponent<Collider> () .enabled = true;
CurrentBomb.GetComponent<Rigidbody> () .isKinematic = false;

}
Jusing System;
using System.Threading;
using System.Threading.Tasks;
using Super.UI;
using SuperTools.Menus;
using SuperTools.Menus.Utils;
using SuperTools.PoolParty;
using MoreMountains.Feedbacks;
using MoreMountains.NiceVibrations;
using UnityEngine;

namespace PlantTheBomb.Bombs
{
public class PointToPlant : MonoBehaviour
{
[field: SerializeField] private Transform Point { get; set; }
[field: SerializeField] private float PlantDuration { get; set; }



[SerializeField] private ParticleSystem hintParticles;
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[SerializeField] private UITargetMarker pointToPlantUiMarkerPrefab;

[SerializeField] private PlantingUIMarker plantingUiMarkerPrefab;

[SerializeField] private MMFeedbacks plantedFeedbacks;

private UlITargetMarker pointToPlantUiMarker;
private PlantingUIMarker plantingUiMarker;

public event Action onPlanted;

private float progress;

private bool isPlanting;

private bool isAvailable = true;

private CancellationTokenSource plantingCts;
private void Start()

{
CreatePointToPlantMarker () ;

private void CreatePointToPlantMarker ()

{

_pointToPlantUiMarker = Instantiate( pointToPlantUiMarkerPrefab,

Vector3.zero, Quaternion.identity,

MenuManager.Instance.MenulList.GameMenu.GetComponentInChildren<SafeArea> ()

.transform);

public async Task<bool> TryStartPlanting (Bomb bomb)

{

_pointToPlantUiMarker.Init (transform);

if (! isAvailable || isPlanting) return false;
_isPlanting = true;

_plantingCts = new CancellationTokenSource();
CreatePlantingUIMarker () ;

while ( progress < 1)

{

_progress += Time.deltaTime / PlantDuration;
_plantingUiMarker.Display( progress);
await Task.Yield();

if ( plantingCts.IsCancellationRequested)
return false;



bomb.transform.parent = Point;

bomb.transform.SetPositionAndRotation (Point.position,
Point.rotation);

_plantedFeedbacks.PlayFeedbacks () ;
MMVibrationManager.Haptic (HapticTypes.MediumImpact) ;

HideAllView () ;
onPlanted?.Invoke () ;

_isAvailable = false;
_isPlanting = false;

return true;

private void CreatePlantingUIMarker ()
{
_plantingUiMarker =
PoolParty.Instantiate( plantingUiMarkerPrefab, Vector3.zero,
Quaternion.identity,
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MenuManager.Instance.MenulList.GameMenu.GetComponentInChildren<SafeArea> ()

.transform);

_plantingUiMarker.Init (transform.position);

private void HideAllView ()
{
_hintParticles.gameObject.SetActive (false);

if ( pointToPlantUiMarker)
_pointToPlantUiMarker.Hide () ;

if ( plantingUiMarker)
_plantingUiMarker.Hide () ;

public void StopPlanting ()
{
_plantingCts.Cancel();
_isPlanting = false;
_progress = 0;

if ( isAvailable && plantingUiMarker)
_plantingUiMarker.Hide () ;
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}

}using UnityEngine;

namespace PlantTheBomb.Damage

{

public static class DamageService

{

public static void PerformDamage (IDamageProducer producer,

IDamageReceiver receiver, Vector3 direction)

{

receiver.ReceiveDamage (producer.Damage, direction);

}

}using SuperTools.PoolParty;
using UnityEngine;

namespace PlantTheBomb.Damage

{

public class Firearm : Weapon

{

[SerializeField] private Projectile projectilePrefab;
[SerializeField] private Transform bulletSpawnPoint;

[SerializeField] private float yShootOffset;

private void Awake ()

{

cooldownTimer = cooldown;

protected override void UseWeapon ()

{

base.UseWeapon () ;

var projectile = PoolParty.Instantiate( projectilePrefab,
_bulletSpawnPoint.position, transform.rotation);

var targetPos = ((MonoBehaviour)damageTarget).transform.position

+ new Vector3 (0, yShootOffset, 0);

projectile.Init (this, targetPos);

}

}namespace PlantTheBomb.Damage

{

public interface IDamageProducer

{
public float Damage { get; set; }
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}using UnityEngine;

namespace PlantTheBomb.Damage

{

public interface IDamageReceiver

{

public void ReceiveDamage (float damage, Vector3 direction);

}

}using UnityEngine;

namespace PlantTheBomb.Damage

{

public class InstantGun : Weapon

{

protected override void UseWeapon ()

{

base.UseWeapon () ;

if (damageTarget != null)
{

DamageService.PerformDamage (this, damageTarget,

transform. forward) ;

Debug.Log ("REAL DAMAGE") ;

}

}using System.Collections;
using System.Threading.Tasks;
using SuperTools.PoolParty;
using UnityEngine;

namespace PlantTheBomb.Damage

{

public class Projectile : MonoBehaviour

{

[SerializeField] private float speed;
[SerializeField] private float lifetime;

private Vector3 moveDirection;
private Weapon _weaponSource;

public void Init (Weapon weapon, Vector3 moveDirection)

{
_wWeaponSource = weapon;
_moveDirection = moveDirection - transform.position;

transform.forward = moveDirection;
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private void OnEnable ()

{
StartCoroutine (DestroyAfterLifetime());

StartMove () ;

private IEnumerator DestroyAfterLifetime ()

{

yield return new WaitForSeconds( lifetime);

PoolParty.Destroy(this);

private async void StartMove ()

{
while (gameObject.activeSelf)

{

Move () ;

await Task.Yield();

protected virtual void Move ()

{

transform.position += moveDirection * speed * Time.deltaTime;

private void OnTriggerEnter (Collider other)

{
var damageReceiver =
other.GetComponentInParent<IDamageReceiver> () ;

if (damageReceiver != null)

{

DamageService.PerformDamage ( weaponSource, damageReceiver,
transform. forward) ;

}

PoolParty.Destroy (this);

}
}using System.Threading.Tasks;
using MoreMountains.Feedbacks;
using PlantTheBomb.EquipSystem;
using UnityEngine;

namespace PlantTheBomb.Damage

{
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public abstract class Weapon : MonoBehaviour, IDamageProducer,
IEquipable
{

public Transform Transform => transform;
[field: SerializeField] public float Damage { get; set; }
[SerializeField] protected float cooldown;

[SerializeField] private MMFeedbacks useWeaponFeedback;

protected float cooldownTimer;
protected bool isAvailable = true;

public Transform HoldingHand { get; set; 1}
protected IDamageReceiver damageTarget;
public void SetTarget (IDamageReceiver target)

{
damageTarget = target;

public async void TryAttack()
{
if (!isAvailable) return;

UseWeapon () ;

await CooldownRoutine () ;

protected virtual void UseWeapon ()
{
_useWeaponFeedback.PlayFeedbacks () ;

private async Task CooldownRoutine ()
{
isAvailable = false;
cooldownTimer = cooldown;
while (cooldownTimer > 0)
{

cooldownTimer -= Time.deltaTime;

await Task.Yield():;

isAvailable = true;
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public void Equip (Transform holdingHand)

{
HoldingHand = holdingHand;
transform.parent = HoldingHand;
transform.position = HoldingHand.position;
transform.localRotation = Quaternion.Euler (Vector3.zero) ;
isAvailable = true;

public void Unequip (Transform target)

{

transform.parent = target;

target.transform.position;
Quaternion.identity;

transform.position

transform.rotation

HoldingHand = null;
isAvailable = false;

}
Jusing System;
using System.Threading.Tasks;
using Sirenix.OdinInspector;
using UnityEngine;

namespace PlantTheBomb.Damage.Health

{

public class HealthComponent : MonoBehaviour

{
[field: SerializeField] public float MaxHealth { get; private set; }
[SerializeField] private float invincibleDuration;

public float CurrentHealth { get; private set; }
public bool IsDead { get; private set; }

public event Action<float> increaseHealth;
public event Action<float> takeDamage;
public event Action healthChanged;

public event Action die;

private bool isInvincible;

private void Awake ()

{
CurrentHealth = MaxHealth;

private void OnEnable ()

{

increaseHealth += OnIncreaseHealth;



takeDamage += OnTakeDamage;
die += OnDie;

private void OnDisable ()

{

increaseHealth -= OnIncreaseHealth;
takeDamage —-= OnTakeDamage;
die -= OnDie;

private void OnIncreaseHealth (float wvalue)

{

CurrentHealth += value;

private void OnTakeDamage (float damage)

{

CurrentHealth -= damage;

if (CurrentHealth <= 0)
Die();

private void OnDie ()

{

IsDead = true;

public void IncreaseHealth (float value)

{
increaseHealth?.Invoke (value) ;
healthChanged?.Invoke () ;

public bool TryTakeDamage (float damage)
{

if (_isInvincible || IsDead) return false;

takeDamage?.Invoke (damage) ;
healthChanged?.Invoke () ;

return true;

[Button]
private void Die ()

{

die?.Invoke () ;
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public void MakeInvincible (bool value)

{

_isInvincible = value;

public async void MakeInvincibleForTime ()

{

if ( _isInvincible) return;

await MakeInvincibleForTimeRoutine () ;

private async Task MakeInvincibleForTimeRoutine ()

{

_isInvincible = true;
await new WaitForSeconds( invincibleDuration);

isInvincible = false;

}

}using UnityEngine;

namespace PlantTheBomb.EquipSystem
{

public class Equipment : MonoBehaviour

{

[field: SerializeField] public Transform ItemsHolder { get; private
set; }

public void Equip (IEquipable item)
{
item.Transform.parent = ItemsHolder;
Vector3.zero;
Quaternion.identity;

item.Transform.localPosition

item.Transform.localRotation

}

}using UnityEngine;

namespace PlantTheBomb.EquipSystem
{
public interface IEquipable
{
public Transform Transform { get; }
}
}using System.Collections;
using System.Collections.Generic;
using UnityEngine;
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namespace PlantTheBomb.FieldOfViewSystem
{

public class FieldOfView : MonoBehaviour {

public float viewRadius;
[Range (0, 360) ]
public float viewAngle;

public LayerMask targetMask;
public LayerMask obstacleMask;

[HideInInspector]
public List<Transform> visibleTargets = new List<Transform>();

public float meshResolution;
public int edgeResolvelterations;
public float edgeDstThreshold;

public MeshFilter viewMeshFilter;
Mesh viewMesh;

public Material StartMaterial { get; private set; 1}
[field: SerializeField] public Material TriggerMaterial { get; private
set; }

private Vector3 startPos;
private Renderer renderer;

private bool isDrawActive;

void Start () {
viewMesh = new Mesh ();
viewMesh.name = "View Mesh";
viewMeshFilter.mesh = viewMesh;

_renderer = GetComponent<Renderer> () ;
StartMaterial = renderer.material;
_startPos = transform.localPosition;

StartCoroutine (nameof (FindTargetsWithDelay), .2f);
public void SetDrawActive (bool value)
{

_1sDrawActive = value;

if (!value)
viewMesh.Clear ();



109

public void SetMaterial (Material material)

{

_renderer.material = material;

if (material == StartMaterial)
transform.localPosition = startPos;

else
transform.localPosition = new Vector3( startPos.x, startPos.y +
0.01f, startPos.z); // to avoid z fight between start material and
trigger material

}

IEnumerator FindTargetsWithDelay (float delay) {
while (true) {
yield return new WaitForSeconds (delay);
FindvVisibleTargets ()

void LateUpdate () {
if ( isDrawActive)
DrawFieldOfView ()

void FindVisibleTargets () {
visibleTargets.Clear ();
Collider[] targetsInViewRadius = Physics.OverlapSphere
(transform.position, viewRadius, targetMask);

for (int i = 0; 1 < targetsInViewRadius.Length; i++) {
Transform target = targetsInViewRadius [i].transform;
Vector3 dirToTarget = (target.position -
transform.position) .normalized;
if (Vector3.Angle (transform.forward, dirToTarget) < viewAngle /
2) A
float dstToTarget = Vector3.Distance (transform.position,
target.position);
if (!Physics.Raycast (transform.position, dirToTarget,
dstToTarget, obstacleMask)) {
visibleTargets.Add (target);

vold DrawFieldOfView () {
int stepCount = Mathf.RoundTolInt (viewAngle * meshResolution);
float stepAngleSize = viewAngle / stepCount;
List<Vector3> viewPoints = new List<Vector3> ();
ViewCastInfo oldViewCast = new ViewCastInfo ();
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for (int 1 = 0; i <= stepCount; i++) {
float angle = transform.eulerAngles.y - viewAngle / 2 +
stepAngleSize * i;
ViewCastInfo newViewCast = ViewCast (angle);

if (4 > 0) {
bool edgeDstThresholdExceeded = Mathf.Abs (oldViewCast.dst -
newViewCast.dst) > edgeDstThreshold;
if (oldViewCast.hit != newViewCast.hit || (oldViewCast.hit &&
newViewCast.hit && edgeDstThresholdExceeded)) {
EdgeInfo edge = FindEdge (oldvViewCast, newViewCast);
if (edge.pointA != Vector3.zero) {
viewPoints.Add (edge.pointh);
}
if (edge.pointB != Vector3.zero) {
viewPoints.Add (edge.pointB);

viewPoints.Add (newViewCast.point);
oldvViewCast = newViewCast;

int vertexCount = viewPoints.Count + 1;

Vector3[] vertices = new Vector3[vertexCount];
int[] triangles = new int[ (vertexCount-2) * 3];
vertices [0] = Vector3.zero;
for (int 1 = 0; 1 < vertexCount - 1; 1i++) {
vertices [1 + 1] = transform.InverseTransformPoint (viewPoints
[1])
if (1 < vertexCount - 2) {
triangles [1 * 3] = 0;
triangles [i * 3 + 1] = 1 + 1;
triangles [1 * 3 + 2] = + 2;
}
}
viewMesh.Clear ();
viewMesh.vertices = vertices;
viewMesh.triangles = triangles;

viewMesh.RecalculateNormals ();
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EdgeInfo FindEdge (ViewCastInfo minViewCast, ViewCastInfo maxViewCast)

minViewCast.angle;
maxViewCast.angle;

float minAngle
float maxAngle
Vector3 minPoint = Vector3.zero;
Vector3 maxPoint = Vector3.zero;

for (int i = 0; i < edgeResolvelterations; i++) {
float angle = (minAngle + maxAngle) / 2;
ViewCastInfo newViewCast = ViewCast (angle);

bool edgeDstThresholdExceeded = Mathf.Abs (minViewCast.dst -
newViewCast.dst) > edgeDstThreshold;

if (newViewCast.hit == minViewCast.hit &&
'edgeDstThresholdExceeded) {
minAngle = angle;
minPoint = newViewCast.point;
} else {
maxAngle = angle;
maxPoint = newViewCast.point;

return new EdgeInfo (minPoint, maxPoint);

ViewCastInfo ViewCast (float globalAngle) {
Vector3 dir = DirFromAngle (globalAngle, true);
RaycastHit hit;

if (Physics.Raycast (transform.position, dir, out hit, viewRadius,
obstacleMask)) {
return new ViewCastInfo (true, hit.point, hit.distance,
globalAngle) ;
} else {
return new ViewCastInfo (false, transform.position + dir *
viewRadius, viewRadius, globalAngle);

}

public Vector3 DirFromAngle (float angleInDegrees, bool angleIsGlobal)
if (!'anglelIsGlobal) {
angleInDegrees += transform.eulerAngles.y;
}
return new Vector3 (Mathf.Sin (angleInDegrees *
Mathf.Deg2Rad), 0,Mathf.Cos (angleInDegrees * Mathf.Deg2Rad)) ;

}

public struct ViewCastInfo ({
public bool hit;

{

{
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public Vector3 point;
public float dst;
public float angle;

public ViewCastInfo(bool hit, Vector3 point, float dst, float

_angle) {
hit = hit;
point = point;
dst = dst;
angle = angle;

public struct EdgeInfo {
public Vector3 pointA;
public Vector3 pointB;

public EdgeInfo(Vector3 pointA, Vector3 pointB) {
pointA = pointA;
pointB = pointB;

}
}using UnityEditor;
using UnityEngine;

namespace PlantTheBomb.FieldOfViewSystem.Editor
{
[CustomEditor (typeof (FieldOfView)) ]
public class FieldOfViewEditor : UnityEditor.Editor ({

void OnSceneGUI () {

FieldOfView fow = (FieldOfView)target;

Handles.color = Color.white;

Handles.DrawWireArc (fow.transform.position, Vector3.up,
Vector3.forward, 360, fow.viewRadius);

Vector3 viewAngleA = fow.DirFromAngle (-fow.viewAngle / 2,
false);

Vector3 viewAngleB = fow.DirFromAngle (fow.viewAngle / 2, false);

Handles.DrawLine (fow.transform.position, fow.transform.position
+ viewAngleA * fow.viewRadius);

Handles.DrawlLine (fow.transform.position, fow.transform.position
+ viewAngleB * fow.viewRadius);

Handles.color = Color.red;
foreach (Transform visibleTarget in fow.visibleTargets) {
Handles.DrawLine (fow.transform.position,
visibleTarget.position) ;
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}
Jusing System;
using UnityEngine;

namespace PlantTheBomb.Input
{
public class EmptyInput : MonoBehaviour, IBaselnput
{
public bool IsAvailable { get; set; } = true;
public Vector2 InputDirection { get; set; }
public Action OnStartPerform { get; set; }
public Action OnPerform { get; set; }
public Action OnStopPerform { get; set; }
public Action OnPerformTap { get; set; }
public void Init ()

public void StartPerform/()

public void Perform/()

public void StopPerform()

public void PerformTap ()

}
Jusing System;
using UnityEngine;

namespace PlantTheBomb.Input
{
public interface IBaselnput
{
public bool IsAvailable { get; set; }
public Vector2 InputDirection { get; set; }

public Action OnStartPerform { get; set; }
public Action OnPerform { get; set; }
public Action OnStopPerform { get; set; }



}

public Action OnPerformTap { get; set; }

public void Init();

public void StartPerform();
public void Perform();
public void StopPerform();
public void PerformTap();

}using System;

using SuperTools.VirtualJdoysticks;

using UnityEngine;

namespace PlantTheBomb.Input

{

public class JoystickInput : MonoBehaviour,

{

[SerializeField] private VirtualJoystick
private VirtualJoystick joystick;

private bool isAvailable;
public bool IsAvailable
{
get => 1isAvailable;
set
{
if (value == true)
_Jjoystick.Activate();
else
_Jjoystick.Deactivate () ;

isAvailable = value;

public Vector2 InputDirection

{
get =>

IBaseInput

_JjoystickPrefab;

(_isAvailable && Jjoystick.InputIsMinValid)

? Joystick.Input
Vector2.zero;
set { }

public Action OnStartPerform { get; set;
public Action OnPerform { get; set; }
public Action OnStopPerform { get; set;
public Action OnPerformTap { get; set; }

public void Init ()

}

}
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}

if
{

(! joystick)
_Joystick = Instantiate( joystickPrefab);
IsAvailable = true;

private void OnDestroy ()

{
if

public

(_joystick)
Destroy( joystick.gameObject);

void StartPerform()

void Performf()

void StopPerform()

void PerformTap ()

Jusing System;
using SuperTools.TouchInput;

using UnityEngine;

namespace PlantTheBomb.Input

{

public class TapInput : BaseTouchInput, IBaselnput

{

public
public
public
public
public
public

public
{
}

bool IsAvailable { get; set; }
Vector2 InputDirection { get; set; }
Action OnStartPerform { get; set; }
Action OnPerform { get; set; }
Action OnStopPerform { get; set; }
Action OnPerformTap { get; set; }

void Init ()

protected override void OnDown (FingerTouch finger)
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StartPerform() ;

protected override void OnHeld(FingerTouch finger)

{

Perform() ;

protected override void OnUp (FingerTouch finger)

{
StopPerform() ;

protected override void OnTap (FingerTouch finger)

{
PerformTap () ;

public void StartPerform/()
{

OnStartPerform?.Invoke () ;

public void Perform/()

{

OnPerform?.Invoke () ;

public void StopPerform()
{

OnStopPerform?.Invoke () ;

public void PerformTap ()
{

OnPerformTap?.Invoke() ;

}
Jusing System;
using System.Threading.Tasks;
using UnityEngine;

namespace PlantTheBomb.Movement
{
public interface IMovement
{
public bool IsAvailable { get; set; }
public float MaxSpeed { get; }
public void SetMovementDirection (Vector3 movementDirection);



}

public Task SetDestination (Vector3 target, Action callback

}using UnityEngine;

namespace PlantTheBomb.Movement.Focus

{

public class TargetFocuser

{

}

private readonly Transform owner;
private Transform target;

public TargetFocuser (Transform owner)

{

_owner = owner,

public void SetTarget (Transform target)

{
_target = target;

public void Focus ()

{
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null);

var targetForward = target.transform.position - owner.position;

targetForward.y = 0f;

var angle = Vector3.Angle( owner.forward, targetForward);
_owner.forward = Vector3.RotateTowards( owner.forward,
targetForward, angle * Time.deltaTime * .1f, 1f);

}

}using System;

using System.Threading.Tasks;

using PlantTheBomb.Characters.Abstractions;

using UnityEngine;

using UnityEngine.AI;

using Random = UnityEngine.Random;

namespace PlantTheBomb.Movement.Patrolling

{

[RequireComponent (typeof (NavMeshAgent) ) ]
public class NavMeshAgentPlus : MonoBehaviour,
{
public enum State
{
Idle = 0,
Moving = 1,
Custom = 2

IMovement



public enum Behaviour
{
None = O,
Patrol =1
Rotate = 2

14

public bool IsAvailable { get; set; } = true;

public State state;
public Behaviour behaviour;
public float pauseDuration = 2f;

[Header ("Patrol™) ]
public PatrollingWaypoint[] waypoints;
public bool randomWaypoint;

[Header ("Rotate") ]

public float[] angles = new float[l] { Of
public float rotationSpeed = 180f;

public bool randomAngle;

NavMeshAgent agent;
public NavMeshAgent Agent => agent;

public event Action OnDestinationReached;
Vector3? destination = null;

bool triggerDestinationReachedEvent;
Vector3 prevPosition;

Quaternion prevRotation;

float lastInstructionTime;

private int prevIndex = -1;

int index = -1;

Vector3([] prevWaypointsPosition;
Vector3 prevPatrolPosition;

private BaseCharacterView view;
private int waypointsMovementOrder = 1;
private float startSpeed;

public float MaxSpeed => startSpeed;

void Awake ()

{

prevPosition = transform.position;
prevRotation = transform.rotation;
lastInstructionTime = Time.time;

OnDestinationReached += BackToIdle;

}s
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prevWaypointsPosition = new Vector3|[waypoints.Length];

for (int 1 = 0; i < prevWaypointsPosition.Length; i++)
previWaypointsPosition[i] =
waypoints[i].transform.position;

agent = GetComponent<NavMeshAgent> () ;
_startSpeed = agent.speed;

public void Init (BaseCharacterView view)

{

_view = view;

public void SetActive (bool wvalue)

{

if (value)

agent.speed = startSpeed;
else
agent.speed = 0;
}
void BackToIdle ()
{
if (state != State.Custom)

{
state = State.Idle;
lastInstructionTime = Time.time;

if (waypoints[index].Type !=
PatrollingWaypoint.WaypointType.NoAction)
_view.SetIdle();

public void Tick()
{

if (behaviour == Behaviour.Patrol)
Update Patrol () ;
else 1f (behaviour == Behaviour.Rotate)

Update Rotate();

vold DestinationReached ()

{
if (state == State.Moving)

{

triggerDestinationReachedEvent = false;



120

OnDestinationReached?.Invoke () ;

if (waypoints[index].Type ==
PatrollingWaypoint.WaypointType.ReverseOrder)
{

if ( prevIndex == -1) return;

_waypointsMovementOrder *= -1;

public Task SetDestination (Vector3 target, Action callback = null)
{

return null;

public void SetAgentDestination (Vector3 destination)
{

if (state != State.Custom)

{

state = State.Custom;

prevPatrolPosition = transform.position;

Agent.SetDestination (destination);

public void BackToNormal ()

{
Debug.Log ("BackToNormal") ;

state = State.Moving;
Agent.SetDestination (prevPatrolPosition);

#region Patrol
void Update Patrol()
{
if (IsAgentWorking())
{
CheckDestinationReached () ;
UpdateWaypointsPosition () ;

if (state == State.Idle)
{

if (Time.time - lastInstructionTime > pauseDuration ||
(index >= 0 && waypoints[index].Type !=
PatrollingWaypoint.WaypointType.Stoppable))
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MoveToNextWaypoint () ;

}

else

{
_view.SetWalk (agent.speed, MaxSpeed);

bool IsAgentWorking ()

{
return Agent.enabled && Agent.isOnNavMesh && IsAvailable;

void CheckDestinationReached ()
{

if (destination != Agent.destination)

{

triggerDestinationReachedEvent = destination != null;
destination = Agent.destination;

if (triggerDestinationReachedEvent && Agent.remainingDistance

< .1f)
{
DestinationReached() ;
}
}
void UpdateWaypointsPosition ()
{
if (transform.position != prevPosition || transform.rotation
!= prevRotation)

{

for (int i = 0; 1 < waypoints.Length; i++)
waypoints[i].transform.position =

prevWaypointsPosition[i];

prevPosition = transform.position;
prevRotation = transform.rotation;
}
else

{
for (int 1 = 0; i < prevWaypointsPosition.Length; i++)
previWaypointsPosition[i] =
waypoints[i] .transform.position;

}
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void MoveToNextWaypoint ()
{

Agent.SetDestination (waypoints[GetNextWaypointIndex ()] .transform.position
) ;

state = State.Moving;

int GetNextWaypointIndex ()
{

_prevIndex = index;
if (!randomWaypoint)
{
index = (index + 1 * waypointsMovementOrder) %

waypoints.Length;

if (index < 0)
index = waypoints.Length + index;

agent.autoBraking = waypoints[index].Type ==
PatrollingWaypoint.WaypointType.Stoppable;
}
else if (waypoints.Length > 1)

{

int prevIndex = index;

do index = Random.Range (0, waypoints.Length);
while (index == prevIndex);

}

else
index = 0;

return index;

}

#endregion

#region Rotate
void Update Rotate()
{
if (state == State.Idle)

{

if (Time.time - lastInstructionTime > pauseDuration ||
(index >= 0 && waypoints[index].Type !=
PatrollingWaypoint.WaypointType.Stoppable))

{
StartRotating () ;
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}

else if (state == State.Moving)

{
RotateTowardsAngle() ;

void StartRotating /()

{
GetNextAngleIndex () ;

state = State.Moving;

int GetNextAnglelIndex ()
{

if (!randomAngle)

{

index = (index + 1 * waypointsMovementOrder) %

angles.Length;

if (index < 0)
index = waypoints.Length + index;
}
else if (angles.Length > 1)
{

int prevIndex = index;

do index = Random.Range (0, angles.Length);
while (index == prevIndex);

}

else
index = 0;

return index;

Vector3 GetAngleTargetPoint (float localAngle, float magnitude =
1f)

return transform.position + Quaternion.Euler (Vector3.up *
(localAngle + transform.rotation.eulerAngles.y -
transform.localRotation.eulerAngles.y)) * Vector3.forward * magnitude;

}

void RotateTowardsAngle ()

{
Vector3 targetForward = GetAngleTargetPoint (angles[index]) -

transform.position;
targetForward.y = 0f;
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float angle = Vector3.Angle (transform.forward, targetForward);

if (angle > 0f)
transform.forward =
Vector3.RotateTowards (transform.forward, targetForward, rotationSpeed *
Mathf.Deg2Rad * Time.deltaTime, 1f);
else
BackToIdle () ;
}

#endregion

void OnDrawGizmos ()
{
if (behaviour == Behaviour.Patrol)
{
Gizmos.color = Color.white;
foreach (PatrollingWaypoint waypoint in waypoints)
if (waypoint != null)
Gizmos.DrawlLine (transform.position,
waypoint.transform.position);

Gizmos.color = Color.red;
for (int 1 = 0; 1 < waypoints.Length; i++)
for (int j = 0; j < waypoints.Length; j++)

if (1 !'= J && waypoints[i] != null && waypoints[7j]
!'= null)

Gizmos.DrawLine (waypoints[i].transform.position,
waypoints[j].transform.position);
}
else 1f (behaviour == Behaviour.Rotate)
{
Gizmos.color = Color.red;
foreach (float angle in angles)
Gizmos.DrawlLine (transform.position,
GetAngleTargetPoint (angle, 5f));
}

public void SetMovementDirection (Vector3 movementDirection)

{
}
}

}using UnityEngine;

namespace PlantTheBomb.Movement.Patrolling
{
public class PatrollingWaypoint : MonoBehaviour

{



public enum WaypointType

}

{

NoAction,
Stoppable,
ReverseOrder

[field:

SerializeField]

}using SuperTools.Core.Extensions;

using UnityEngine;

public WaypointType Type { get;

namespace PlantTheBomb.Movement.TracerController

{

public struct CollisionData

{

Jusin
using
using
using
using
using
using

public GameObject gameObject;

public Ve
public Ve

ctor3 normal;
ctor3 center;

public CollisionData(Collision collision)

{
gameOb
normal
center

g System;
System.C
System.T
FluffyUn

FluffyUnderware.Curvy.Controllers;

SuperToo
UnityEng

ject =

ollections.Generic;
hreading.Tasks;
derware.Curvy;

ls.Core.Extensions;

ine;

collision.gameObject;
collision.GetAverageNormal () ;
collision.GetAverageCenter () ;

namespace PlantTheBomb.Movement.TracerController

{

[RequireComponent (typeof (Rigidbody),
typeof (SplineController)) ]

public class TracerController

{

public

public
public
public
public
public

bool IsAvailable { get;

true;

5f;
bool candJump = true;
float jumpForce = 10f;
LayerMask walkablelLayers;

bool canMove =
float moveSpeed =

MonoBehaviour,

set;

typeof (CapsuleCollider),

IMovement

} =

true;
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private set;
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public LayerMask climbablelayers;
public LayerMask ropelayers;

List<GameObject> grounds = new List<GameObject> ()
List<GameObject> walls = new List<GameObject>();
List<GameObject> ropes = new List<GameObject>();

List<CollisionData> collisions = new List<CollisionData>();
List<CollisionData> groundsIn = new List<CollisionData>();
List<GameObject> groundsOut = new List<GameObject>();
List<CollisionData> wallsIn = new List<CollisionData>():;
List<GameObject> wallsOut = new List<GameObject>();
List<CollisionData> ropesIn

new List<CollisionData>();
List<GameObject> ropesOut = new List<GameObject>();

public Vector3 MovementDirection { get; private set; }
public Vector3 TrueMovementDirection =>
Helper.TransformDirection (MovementDirection) ;

Vector3 prevPosition;
CurvySpline ropeSpline;
Transform ropeStart;
Transform ropekEnd;
Vector3 ropeDirection;

public bool Grounded { get; private set; }
bool wasGrounded;

public bool Climbing { get; private set; }
bool wasClimbing;

public bool WalkingOnRope { get; private set; }
bool wasWalkingOnRope;

new Rigidbody rigidbody;
public Rigidbody Rigidbody => rigidbody ?? (rigidbody =
GetComponent<Rigidbody>()) ;

new CapsuleCollider collider;
public CapsuleCollider CapsuleCollider => collider ?? (collider =
GetComponent<CapsuleCollider>());

SplineController splineController;
public SplineController SplineController => splineController 2?7
(splineController = GetComponent<SplineController>());

Transform helper;
public Transform Helper
{

get
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if (helper == null)
{

helper new GameObject ("helper").transform;

helper.SetParent (transform) ;
helper.localPosition = Vector3.zero;

}

return helper;

public event Action OnJump;
public float MaxSpeed => moveSpeed;

public void ClearCollisions ()

{

grounds.Clear () ;
walls.Clear () ;
ropes.Clear () ;

collisions.Clear () ;

public void SetMovementDirection (Vector3 movementDirection)

{

if (!IsAvailable) return;
if (!canMove)

movementDirection = Vector3.zero;
MovementDirection = movementDirection;

public async Task SetDestination (Vector3 target, Action callback =
null)

while (IsAvailable && Vector3.Distance(target,
transform.position) > .1f)
{
moveSpeed = MaxSpeed;
SetMovementDirection (target - transform.position);
await Task.Yield();

if (IsAvailable)
callback?.Invoke();



#region Movement
void FixedUpdate ()

{
CheckCollisions () ;

Vector3 normal = GetNormal ();
Helper.up = normal;

if (Grounded || Climbing)
Rigidbody.velocity = Vector3.zero;

Rigidbody.useGravity = !Climbing && !WalkingOnRope;

if (canMove)
{
if (WalkingOnRope && splineController.enabled)
ControlWalkOnRope () ;
else
transform.position += TrueMovementDirection *
(moveSpeed * Time.fixedDeltaTime);

}

// Jump
if (candump && wasGrounded && !Grounded && !Climbing &&
'wasClimbing && !WalkingOnRope && !wasWalkingOnRope)
{
Rigidbody.velocity += Vector3.up * jumpForce;
OnJump?.Invoke () ;

// When stopping climbing, cancel out y velocity
if (wasClimbing && !Climbing)
Rigidbody.velocity = new Vector3 (Rigidbody.velocity.x,
Rigidbody.velocity.z);

// When climbing, force contact with surface
if (canMove && Climbing && !Grounded && !WalkingOnRope)
StickToSurface (normal) ;

prevPosition = transform.position;

volid CheckCollisions ()

{

collisions.Clear () ;

// grounds
foreach (GameObject ground in groundsOut)
grounds .Remove (ground) ;
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0f,
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foreach (CollisionData ground in groundsIn)

{

if (!grounds.Contains (ground.gameObject))
grounds.Add (ground.gameObject) ;

collisions.Add (ground) ;

wasGrounded = Grounded;
Grounded = grounds.Count > 0;

// ropes
foreach (GameObject rope in ropesOut)
ropes.Remove (rope) ;

foreach (CollisionData rope in ropeslIn)

{
if (!splineController.enabled && !WalkingOnRope)

StartWalkingOnRope (rope.gameObject) ;

if (!ropes.Contains (rope.gameObject))
ropes.Add (rope.gameObject) ;

collisions.Add (rope) ;

wasWalkingOnRope = WalkingOnRope;
WalkingOnRope = ropes.Count > 0;

// walls
foreach (GameObject wall in wallsOut)
walls.Remove (wall) ;

foreach (CollisionData wall in wallsIn)

{

if (wall.center.y > transform.position.y +
CapsuleCollider.radius)

{
if (!walls.Contains(wall.gameObject))

walls.Add (wall.gameObject) ;

collisions.Add (wall);

wasClimbing = Climbing;
Climbing = walls.Count > 0;

// clear
groundsIn.Clear ()



groundsOut.Clear () ;
wallsIn.Clear();
wallsOut.Clear ()
ropesIn.Clear ()
ropesOut.Clear () ;

void StartWalkingOnRope (GameObject collisionGameObject)

{

ropeSpline =

collisionGameObject.GetComponentInParent<CurvySpline>();

float nearestPointTF =
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ropeSpline.GetNearestPointTF (ropeSpline.transform.InverseTransformPoint (t

ransform.position)) ;

ropeSpline.
ropeSpline.

if (nearestPointTF == 0f)
nearestPointTF = .001f;

else 1f (nearestPointTF == 1f)
nearestPointTF = .999f;

splineController.RelativePosition = nearestPointTF;

ropeStart = ropeSpline.FirstVisibleControlPoint.transform;
ropeEnd = ropeSpline.LastVisibleControlPoint.transform;

ropeDirection =
LastVisibleControlPoint.transform.position -
FirstVisibleControlPoint.transform.position;
ropeDirection.y = 0f;
ropeDirection.Normalize () ;

splineController.Spline = ropeSpline;
splineController.enabled = true;

public void OnSplineEndReached (CurvySplineMoveEventArgs args)

{

splineController.enabled = false;

void ControlWalkOnRope ()

{

float dot = Vector3.Dot (ropeDirection, MovementDirection);

splineController.MovementDirection = dot > 0 ?

FluffyUnderware.Curvy.Controllers.MovementDirection.Forward
FluffyUnderware.Curvy.Controllers.MovementDirection.Backward;

if (dot < 0f)
dot *= -1;



splineController.Speed = moveSpeed * dot;

public Vector3 GetNormal ()
{

if (collisions.Count == 0)
return Vector3.up;

Vector3 normal = Vector3.zero;

foreach (CollisionData collision in collisions)
normal += collision.normal;

return (normal / collisions.Count) .normalized;

vold StickToSurface (Vector3 normal)
{
Vector3 center =
transform.TransformPoint (CapsuleCollider.center) + normal * .5f;
Vector3 pointl = center + Vector3.down *
(CapsuleCollider.height - CapsuleCollider.radius);
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Vector3 point2 = pointl + Vector3.up * CapsuleCollider.height;

Ray ray = new Ray(center, -normal);

if (Physics.CapsuleCast (pointl, point2,
CapsuleCollider.radius, -normal, out RaycastHit hitInfo, 10f,
climbablelLayers))

transform.position = ray.GetPoint (hitInfo.distance)

CapsuleCollider.center;

}

#endregion

#region Orientation
void LateUpdate ()
{

if (MovementDirection != Vector3.zero)

{

Vector3 forward;

if (Grounded || !Climbing)
forward = MovementDirection;
else
{
forward = -GetNormal () ;

forward.y = 0f;
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if (forward != Vector3.zero)
transform.forward = forward;

}

#endregion

#region Collisions
void OnCollisionEnter (Collision collision)
{

AddCollisionIn(collision);

void OnCollisionStay(Collision collision)
{

AddCollisionIn(collision);

void OnCollisionExit (Collision collision)

{
AddCollisionOut (collision);

void AddCollisionIn(Collision collision)
{

int layer = collision.gameObject.layer;

if (walkablelayers.Contains (layer))
groundsIn.Add (new CollisionData(collision));

else if (climbablelayers.Contains (layer))
wallsIn.Add(new CollisionData(collision));

else if (ropelayers.Contains(layer))
ropesIn.Add (new CollisionData(collision));

volid AddCollisionOut (Collision collision)
{

int layer = collision.gameObject.layer;

if (walkablelayers.Contains (layer))
groundsOut.Add (collision.gameObject) ;
else if (climbablelayers.Contains (layer))
wallsOut.Add (collision.gameObject) ;
else if (ropelayers.Contains (layer))
ropesOut.Add(collision.gameObject) ;
}

#endregion

volid OnDrawGizmos ()

{
if (Application.isPlaying)
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Gizmos.color = Color.blue;
Gizmos.DrawLine (transform.position, transform.position +

TrueMovementDirection * moveSpeed);

GetNo

}usin
using
using

names
{
pub
{

}
}Jusin
using
using
using
using
using
using
using
using

names

{
pub
{

Gizmos.color = Color.green;
Gizmos.DrawlLine (transform.position, transform.position +
rmal () * moveSpeed) ;

}

g MoreMountains.Feedbacks;
RayFire;
UnityEngine;

pace PlantTheBomb.Demolition
lic class DemolishBomb : MonoBehaviour

[SerializeField] private MMFeedbacks explosionFeedbacks;
private RayfireBomb rayfireBomb;

private void Awake ()

{

_rayfireBomb = GetComponent<RayfireBomb> () ;

public void Explode ()

{
_rayfireBomb.Explode (0);
_explosionFeedbacks.PlayFeedbacks () ;

g System.Threading.Tasks;
SuperTools.CameraManager;
MoreMountains.NiceVibrations;
PlantTheBomb.Cameras;
PlantTheBomb.Characters.Player.Hand;
RayFire;

Sirenix.OdinInspector;
UnityEngine;
Random = UnityEngine.Random;

pace PlantTheBomb.Demolition
lic class DemolitionByBombs : MonoBehaviour

[SerializeField] private RayfireRigid[] targets;
[SerializeField] private DemolishBomb[] bombs;
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[SerializeField] private RayfireRigid[] partsRb;

private PlayerHandController player;
private bool isAvailable = true;

private void Start ()
{

_player = FindObjectOfType<PlayerHandController>();
_player.Model.OnDetonate += Demolish;

private void OnDestroy ()
{
_player.Model.OnDetonate -= Demolish;

[Button]
public async void Demolish ()

{

if ( targets.Length == [l ! isAvailable) return;
_isAvailable = false;

_targets.Initialize();

await new WaitForSeconds (.4f); // delay in animation before hand
press the button

await Explode();

Dispatcher.Instance.SuccessLevel () ;

private async Task Explode ()
{
foreach (var rigid in partsRb)
{
rigid.Activate ()

foreach (var target in targets)
{
target.Activate();

for (var 1 = 0; 1 != Dbombs.Length; ++i)
{
_bombs[1].Explode () ;

MMVibrationManager.Haptic (HapticTypes.HeavyImpact) ;



await new WaitForSeconds (Random.Range(.1f, .2f));

var fpsCamera =
CameraManager.Instance.GetManagedCamera ("FPSCamera") as FPSCamera;
fpsCamera.ShakeExplosion () ;
}
}

}using System.Collections.Generic;
using UnityEditor;

using UnityEngine;

using UnityEngine.Rendering;

namespace PlantTheBomb.Demolition

{

public class MeshCombineWizard : ScriptableWizard

{

public GameObject combineParent;
public bool is32bit = true;

[MenuItem ("E.S. Tools/Mesh Combine Wizard") ]
static void CreateWizard()

{

var wizard = DisplayWizard<MeshCombineWizard> ("Mesh Combine

Wizard") ;

// If there is selection, and the selection of one Scene
object, auto-assign it
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var selectionObjects = Selection.objects;
if (selectionObjects != null && selectionObjects.Length == 1)
{
var firstSelection = selectionObjects[0] as GameObject;
if (firstSelection != null)
{
wizard.combineParent = firstSelection;

void OnWizardCreate ()

{
// Verify there is existing object root, ptherwise bail.
if (combineParent == null)

{

Debug.LogError ("Mesh Combine Wizard: Parent of objects to

combne not assigned. Operation cancelled.");

return;
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// Remember the original position of the object.
// For the operation to work, the position must be temporarily

set to (0,0,0).
Vector3 originalPosition = combineParent.transform.position;
combineParent.transform.position = Vector3.zero;

// Locals
Dictionary<Material, List<MeshFilter>>
materialToMeshFilterList =
new Dictionary<Material, List<MeshFilter>>();
List<GameObject> combinedObjects = new List<GameObject>();

MeshFilter[] meshFilters =
combineParent.GetComponentsInChildren<MeshFilter> () ;

// Go through all mesh filters and establish the mapping
between the materials and all mesh filters using it.
foreach (var meshFilter in meshFilters)

{

var meshRenderer =
meshFilter.GetComponent<MeshRenderer> () ;

if (meshRenderer == null)

{
Debug.LogWarning ("The Mesh Filter on object " +

meshFilter.name +
" has no Mesh Renderer component

attached. Skipping.");

continue;

var materials = meshRenderer.sharedMaterials;

if (materials == null)

{
Debug.LogWarning ("The Mesh Renderer on object " +

meshFilter.name +
" has no material assigned.

Skipping.");

continue;

// If there are multiple materials on a single mesh,

cancel.
if (materials.Length > 1)

{
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// Rollback: return the object to original position
combineParent.transform.position = originalPosition;

Debug.LogError (

"Objects with multiple materials on the same mesh
are not supported. Create multiple meshes from this object's sub-meshes
in an external 3D tool and assign separate materials to each. Operation
cancelled.");

return;

var material = materials[0];

// Add material to mesh filter mapping to dictionary
if (materialToMeshFilterList.ContainsKey (material))
materialToMeshFilterList[material] .Add (meshFilter);
else materialToMeshFilterList.Add (material, new
List<MeshFilter>() {meshFilter});
}

// For each material, create a new merged object, in the scene
and in the assets folder.
foreach (var entry in materialToMeshFilterList)
{
List<MeshFilter> meshesWithSameMaterial = entry.Value;
// Create a convenient material name
string materialName = entry.Key.ToString () .Split(' ') [0];

CombineInstance[] combine = new
CombineInstance [meshesWithSameMaterial.Count];

for (int 1 = 0; 1 < meshesWithSameMaterial.Count; i++)
{
combine[i] .mesh =
meshesWithSameMaterial[i] .sharedMesh;
combine[i].transform =
meshesWithSameMaterial[i].transform.localToWorldMatrix;

}

// Create a new mesh using the combined properties

var format = i1s32bit ? IndexFormat.UInt32
IndexFormat.UIntl6;

Mesh combinedMesh = new Mesh {indexFormat = format};

combinedMesh.CombineMeshes (combine) ;

// Create asset

materialName += " " + combinedMesh.GetInstanceID();

AssetDatabase.CreateAsset (combinedMesh,
"Assets/CombinedMeshes_" + materialName + ".asset");
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// Create game object

string goName = (materialToMeshFilterList.Count > 1)
? "CombinedMeshes " + materialName
"CombinedMeshes " + combineParent.name;

GameObject combinedObject = new GameObject (goName) ;

var filter = combinedObject.AddComponent<MeshFilter>();

filter.sharedMesh = combinedMesh;

var renderer =
combinedObject.AddComponent<MeshRenderer> () ;

renderer.sharedMaterial = entry.Key;

combinedObjects.Add (combinedObject) ;

// If there were more than one material, and thus multiple GOs
created, parent them and work with result
GameObject resultGO = null;

if (combinedObjects.Count > 1)
{

resultGO = new GameObject ("CombinedMeshes " +
combineParent.name) ;
foreach (var combinedObject in combinedObjects)
combinedObject.transform.parent = resultGO.transform;
}
else

{
resultGO = combinedObjects[0];

// Create prefab

Object prefab = PrefabUtility.CreateEmptyPrefab ("Assets/" +
resultGO.name + ".prefab");

PrefabUtility.ReplacePrefab (resultGO, prefab,
ReplacePrefabOptions.ConnectToPrefab) ;

// Disable the original and return both to original positions
combineParent.SetActive (false) ;
combineParent.transform.position = originalPosition;
resultGO.transform.position = originalPosition;

}
}using SuperTools.Menus;
using PlantTheBomb.Characters.Player.Hand;
using PlantTheBomb.Demolition;
using PlantTheBomb.LevelSystem;
using UnityEngine;
using UnityEngine.SceneManagement;

namespace PlantTheBomb.GameStates
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public class BuildingDemolitionState
{
private readonly LevelModel levelModel;

private PlayerHandController player;
private DemolitionByBombs demolitionByBombs;

public BuildingDemolitionState ()
{
_levelModel = GameObject.FindObjectOfType<LevelModel> () ;

public async void PerformTransition ()
{
await
LevelsLoader.Instance.LoadScene ( levelModel.LevelData.BuildingDemolitionS
cene, LoadSceneMode.Additive);
LevelsLoader.Instance.UnloadScene ( levelModel.LevelData.Level,
UnloadSceneOptions.None) ;
MenuManager.Instance.HideAllMenusImmediately () ;
MenuManager.Instance.MenulList.DemolitionMenu.Show() ;

}
Jusing Sirenix.OdinInspector;
using UnityEngine;

namespace PlantTheBomb.GlobalDebug
{
public class GlobalDebug : MonoBehaviour
{
[Button]
public void Success ()
{

Dispatcher.Instance.SuccessLevel () ;

[Button]
public void Fail ()
{

Dispatcher.Instance.Faillevel();

}
Jusing CoolTools.Colliders;
using MoreMountains.Feedbacks;
using PlantTheBomb.Characters.Player;
using PlantTheBomb.LevelObjects.Helicopter;
using UnityEngine;

namespace PlantTheBomb.LevelObjects
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public class LevelEndPoint : MonoBehaviour

{
[SerializeField] private MMFeedbacks availableFeedback;
[SerializeField] private HelicopterView helicopterView;

private TriggerSource _triggerSource;
private bool isAvailable;
private void Awake ()

{

_triggerSource = GetComponentInChildren<TriggerSource>();

private void OnEnable ()

{

_triggerSource.OnEnter += OnEnter;

private void OnDisable ()
{

_triggerSource.OnEnter -= OnEnter;

private async void OnEnter (Collider other)
{

if (! isAvailable) return;

var player =
other.GetComponentInParent<PlayerCharacterController>();

if (player)
{
player.Model.Input.IsAvailable = false;
await player.Model.UnitModel.Movement
.SetDestination( helicopterView.PlayerJumpPos.position);
if (player.Model.HealthComponent.IsDead) return;
Destroy(player.gameObject) ;

_helicopterView.PlayFly();

await new
WaitForSeconds (_helicopterView.HelicopterFlyDuration);

Dispatcher.Instance.StartBuildingDemolitionState () ;
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public void SetAvailable (bool wvalue)

{
_isAvailable = value;
_availableFeedback.PlayFeedbacks () ;

}

}using SuperTools.CameraManager;
using UnityEngine;

namespace PlantTheBomb.LevelObjects.Helicopter

{

public class HelicopterView : MonoBehaviour
{
[field: SerializeField] public float HelicopterFlyDuration { get;
private set; }
[field: SerializeField] public Transform PlayerJumpPos { get;
private set; }

[SerializeField] private Transform helicopter;
[SerializeField] private GameObject helicopterIdle;
[SerializeField] private GameObject helicopterFly;

public void PlayFly ()

{
_helicopterIdle.SetActive (false);
_helicopterFly.SetActive (true);

var helicopterCamera =
CameraManager.Instance.GetManagedCamera ("HelicopterCamera") ;
helicopterCamera.CinemachineVirtualCameraBase.Follow

_helicopter;
helicopterCamera.CinemachineVirtualCameraBase.LookAt

_helicopter;
helicopterCamera.Transition();

}
Jusing System;
using UnityEditor;
using UnityEngine;

namespace PlantTheBomb.LevelSystem
{
[CreateAssetMenu]
public class LevelData : ScriptableObject

{
[field: SerializeField] public bool PlayOnce { get; private set; }
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[field: SerializeField] public SceneReference Level { get; private
set; }

[field: SerializeField] public SceneReference
BuildingDemolitionScene { get; private set; 1}

#if UNITY EDITOR
public string GetLevelName ()

{

LU | S
’

var result =
var path = AssetDatabase.GUIDToAssetPath (Level.guid);

var startIndex = path.IndexOf ("Level", StringComparison.Ordinal);
var endIndex = path.LastIndexOf (".unity",
StringComparison.Ordinal) ;

if (startIndex >= 0 && endIndex >= 0)
result = path.Substring(startIndex, endIndex - startIndex);

return result;
}
#endif
}

}using PlantTheBomb.Characters.Spawners;
using UnityEngine;

namespace PlantTheBomb.LevelSystem

{

public class LevelModel : MonoBehaviour

{

[field: SerializeField] public CharacterSpawner PlayerSpawner { get;
private set; }
public LevelData LevelData { get; set; }

public LevelProgression LevelProgression { get; private set; 1}

public void Init ()
{

LevelProgression = GetComponent<LevelProgression> () ;
LevelProgression.Init () ;

}
}using PlantTheBomb.Bombs;
using PlantTheBomb.LevelObjects;
using UnityEngine;

namespace PlantTheBomb.LevelSystem

{

public class LevelProgression : MonoBehaviour

{



public int AmountToPlant { get; private set; }

private PointToPlant[] pointsToPlant;
private LevelEndPoint levelEndPoint;

public void Init ()

{
InitPointsToPlant () ;

_levelEndPoint = GetComponentInChildren<LevelEndPoint>();

private void InitPointsToPlant ()

{
_pointsToPlant = GetComponentsInChildren<PointToPlant>();

AmountToPlant = pointsToPlant.Length;
for (var 1 = 0; 1 != pointsToPlant.Length; ++1i)
{
_pointsToPlant[i].onPlanted += () =>
{
AmountToPlant--;

TrySetLevelEndAvailable () ;
}i

private void TrySetLevelEndAvailable ()
{

if (AmountToPlant > 0) return;
_levelEndPoint.SetAvailable (true);

}
}using System.Collections;
using System.Threading.Tasks;
using SuperTools.Core.DesignPatterns;
using PlantTheBomb.SaveSystem;
using Sirenix.OdinInspector;
using UnityEngine;
using UnityEngine.SceneManagement;

namespace PlantTheBomb.LevelSystem
{

[Singleton (SingletonAttribute.DontDestroyOnLoadMode.Disable,
SingletonAttribute.MultiplelInstanceMode.Replace,
SingletonAttribute.AutoCreateMode.Disable,
SingletonAttribute.DestroyMode.GameObject) ]

[ExecuteInEditMode]

public class LevelsLoader : Singleton<LevelsLoader>
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[SerializeField]
private LevelsSequence levelsSequence;

#region EDITOR
#if UNITY EDITOR

[ValueDropdown (nameof (GetAllLevelsFromSequence) ),
OnValueChanged (nameof (UpdateCurrentLevel)), SerializeField]
private string currentLevel;

[SerializeField] private bool loopCurrentLevel;

private const string LevellInspectorProperty PlayerPrefs =
"LevelInspectorProperty";

protected override void Awake ()

{

base.Awake () ;

UpdateCurrentlLevelInspectorProperty (PlayerPrefs.GetInt (LevellnspectorProp
erty PlayerPrefs));
}

private IEnumerable GetAllLevelsFromSequence ()

{

for (var 1 = 0; 1 != levelsSequence.Levels.Length; ++i)

{

yield return levelsSequence.Levels[i].GetLevelName ();

private void UpdateCurrentLevel ()

{

for (var 1 = 0; 1 != levelsSequence.Levels.Length; ++i)
{
if ( levelsSequence.lLevels[i].GetLevelName () == currentlLevel)
{
Save.data.level = 1i;

Save.Store () ;
UpdateCurrentlLevelInspectorProperty (i) ;

if (Application.isPlaying)
MoveToNextLevel () ;

return;
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private void UpdateCurrentlLevelInspectorProperty(int savelevelId)
{

var reallLevelld = savelevelld $ levelsSequence.Levels.Length;

PlayerPrefs.SetInt (LevellInspectorProperty PlayerPrefs,
reallevelId);

_currentLevel =
_levelsSequence.Levels[realLevelId].GetLevelName () ;
}
#endif

#endregion

public async Task LoadScene (SceneReference sceneReference,
LoadSceneMode loadSceneMode)

{

await SceneManager.LoadSceneAsync (sceneReference.scenelndex,
loadSceneMode) ;

}

public async Task<LevelModel> LoadCurrentLevelScene (LoadSceneMode
loadSceneMode)

{
var levelIDToLoad = Save.data.level;
var reallevelld = levellIDToLoad % levelsSequence.Levels.Length;

while (levelIDToLoad > reallevellId &&
_levelsSequence.Levels[reallLevelId] .PlayOnce)

{
levelIDToLoad++;

reallLevelld = levelIDToLoad % levelsSequence.Levels.Length;
var currentLevelData = levelsSequence.Levels[reallevelId];
await
SceneManager.LoadSceneAsync (currentLevelData.Level.scenelndex,
loadSceneMode) ;

var levelModel = FindObjectOfType<LevelModel> () ;

levelModel.LevelData = currentlevelData;
levelModel.Init () ;

return levelModel;



public void UnloadScene (SceneReference sceneReference,

UnloadSceneOptions options)

{

SceneManager.UnloadSceneAsync (sceneReference.scenelndex,

options) ;

}

[Button ("Reload") ]
public void MoveToNextLevel ()
{

146

SceneManager.LoadScene (SceneManager.GetActiveScene () .buildIndex) ;

public void IncreaselLevel ()

{
#if UNITY EDITOR

if ( loopCurrentLevel) return;
#endif

var currentLevel = Save.data.level;

currentLevel++;

Save.data.level = currentlevel;

Save.Store () ;

#if UNITY EDITOR

UpdateCurrentlLevellInspectorProperty(Save.data.level);

#endif
}
}
Jusing Sirenix.OdinInspector;
using UnityEngine;

namespace PlantTheBomb.LevelSystem
{
[CreateAssetMenu]
public class LevelsSequence : ScriptableObject

{
[InlineEditor] [field: SerializeField]

public LevelData[] Levels { get; private set;

}
}using UnityEngine;
using System;
using System.Collections;
using System.Collections.Generic;

namespace Menus

{

public class DemolitionMenu : SuperTools.Menus.Menu



}

names
{
pub
{

demol
}

}

using
using
using
using
using
using

#region Properties

#endregion

#region Menu Methods

// Call at the start of the show animation
protected override void OnShowStart ()

{
base.OnShowStart () ;

// Call at the end of the show animation
protected override void OnShowEnd ()

{
base.OnShowEnd () ;

// Call at the start of the hide animation
protected override void OnHideStart ()

{
base.OnHideStart () ;

// Call at the end of the hide animation
protected override void OnHideEnd ()

{
base.OnHideEnd () ;

#endregion

pace SuperTools.Menus

lic partial class Menulist

[SerializeField]

private global::Menus.DemolitionMenu demolitionMenu;
public global::Menus.DemolitionMenu DemolitionMenu =>

itionMenu;

System;

SuperTools.Menus;

Menus;
MoreMountains.NiceVibrations;
PlantTheBomb.LevelSystem;
PlantTheBomb.SaveSystem;
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using TMPro;
using UnityEngine;
using UnityEngine.UI;

namespace Menus

public class FailMenu : Menu

#region Properties

[SerializeField] private TMP Text levelNumText;
[SerializeField] private float delayBeforeShow;
[SerializeField] private Button continueButton;

public event Action showWindow;
#endregion
#region Menu Methods

// Call at the start of the show animation
protected override void OnShowStart ()

{
base.OnShowStart () ;

// Call at the end of the show animation
protected override void OnShowEnd ()
{

base.OnShowEnd () ;

// Call at the start of the hide animation
protected override void OnHideStart ()

{
base.OnHideStart () ;

// Call at the end of the hide animation
protected override void OnHideEnd ()

{
base.OnHideEnd () ;

#endregion

private void OnEnable ()

{
_levelNumText.text = S"Level {Save.data.level + 1} Failed";
_continueButton.onClick.AddListener (ClickToContinue) ;
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private void OnDisable ()

{

_continueButton.onClick.RemoveListener (ClickToContinue);

private void ClickToContinue ()

{

LevelsLoader.Instance.MoveToNextLevel () ;

public async void ShowWithDelay ()
{

await new WaitForSeconds ( delayBeforeShow) ;
MenuManager.Instance.HideAllMenusImmediately () ;
showWindow?.Invoke () ;

MMVibrationManager.Haptic (HapticTypes.Failure);

Show () ;

}

namespace SuperTools.Menus
{
public partial class MenulList
{
[SerializeField]
private FailMenu failMenu;
public FailMenu FailMenu => failMenu;

}

using SuperTools.Menus;

using Menus;

using PlantTheBomb.SaveSystem;
using TMPro;

using UnityEngine;

namespace Menus
{
public class GameMenu : Menu

{

#region Properties

[SerializeField] private TMP Text levelNumLabel;
[SerializeField] private TMP Text bombsAmountLabel;
[SerializeField] private Animator hitFeedbackAnim;
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private static readonly int HitHash = Animator.StringToHash ("Hit");
#endregion
#region Menu Methods

// Call at the start of the show animation
protected override void OnShowStart ()

{
base.OnShowStart () ;

// Call at the end of the show animation
protected override void OnShowEknd ()

{
base.OnShowEnd () ;

// Call at the start of the hide animation
protected override void OnHideStart ()

{
base.OnHideStart () ;

// Call at the end of the hide animation
protected override void OnHideEnd ()

{
base.OnHideEnd () ;

#endregion

private void OnEnable ()

{
_levelNumLabel.text = $"Level {Save.data.level + 1}";

public void DisplayBombsAmount (int currentAmount, int totalAmount)
{

_bombsAmountLabel.text = S"{currentAmount}/{totalAmount}";

public void PlayPlayerHit ()

{
_hitFeedbackAnim.SetTrigger (HitHash);

}

namespace SuperTools.Menus

{



public partial class Menulist

{

[SerializeField]
private GameMenu gameMenu;
public GameMenu GameMenu => gameMenu;

}

using System;

using Sirenix.OdinInspector;

using UnityEngine;
using UnityEngine.UI;

namespace Super.UI

{

[RequireComponent (typeof (CanvasGroup) ) ]
public class HealthBar : MonoBehaviour

{

[ShowInInspector] public Slider slider;
[SerializeField] private bool playHitView;
[SerializeField] private bool hideOnStart;

private
private

private
private

private

{

RectTransform rectTransform;
CanvasGroup canvasGroup;

Animator anim;

static readonly int Hit = Animator.StringToHash ("Hit");

void Awake ()

_rectTransform = GetComponent<RectTransform> () ;
_canvasGroup = GetComponent<CanvasGroup> () ;
_anim = GetComponent<Animator>();

private void Start ()

{

GetComponent<Canvas> () .worldCamera = Camera.main;

if (_hideOnStart)
__canvasGroup.alpha = 0;

private void LateUpdate ()

{

transform.LookAt (Camera.main.transform) ;
transform.Rotate (0, 180, 0);

public void Display(float value)

{
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canvasGroup.alpha = 1;

_slider.value = value;

if ( _playHitView)
PlayHitView () ;

private void PlayHitView ()

{

if (! anim) return;

_anim.SetTrigger (Hit) ;

public void Hide ()

}

{
gameObject.SetActive (false);

}using SuperTools.Menus;

using
using
using
using
using
using

names

{
pub
{

Menus;

PlantTheBomb;
PlantTheBomb.SaveSystem;
TMPro;

UnityEngine;
UnityEngine.UI;

pace Menus
lic class MainMenu : Menu
#region Properties

[SerializeField] private TMP Text levelNumText;
[SerializeField] private Button startGameButton;

#endregion
#region Menu Methods

// Call at the start of the show animation
protected override void OnShowStart ()

{
base.OnShowStart () ;

// Call at the end of the show animation
protected override void OnShowEnd ()

{

152



153

base.OnShowEnd () ;

// Call at the start of the hide animation
protected override void OnHideStart ()

{

base.OnHideStart () ;

// Call at the end of the hide animation
protected override void OnHideEnd ()

{

base.OnHideEnd() ;

#endregion

private void OnEnable ()

{

_levelNumText.text = $"Level {Save.data.level + 1}";

_startGameButton.onClick.AddListener (Dispatcher.Instance.StartPlaylLevel);

}

private void OnDisable ()

}

{

_startGameButton.onClick.RemoveAllListeners();

namespace SuperTools.Menus

{
pub
{

lic partial class Menulist

[SerializeField]

private MainMenu mainMenu;
public MainMenu MainMenu => mainMenu;

}

using
using
using
using
using
using

names

{
pub

{

System;
System.Threading.Tasks;
CoolTools.UI;
SuperTools.PoolParty;
UnityEngine;
UnityEngine.UI;

pace Super.UI

lic class PlantingUIMarker : MonoBehaviour
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[SerializeField] private float yOffset;
[SerializeField] private Slider slider;

private Vector3 worldPos;

public void Init (Vector3 worldPos)
{

_worldPos = worldPos;

_slider.value = 0;

public void Display(float value)
{

_slider.value = value;

public void Hide ()

{
PoolParty.Destroy (gameObject) ;

private void LateUpdate ()
{
transform.position = Camera.main.WorldToScreenPoint ( worldPos) +
new Vector3 (0, yOffset, 0);
transform.up = Vector3.up;

}
}using PlantTheBomb;
using UnityEngine;
using UnityEngine.EventSystems;

namespace Super.UI
{
public class StartGameButton : MonoBehaviour, IPointerDownHandler
{
public void OnPointerDown (PointerEventData eventData)
{
Dispatcher.Instance.StartPlayLevel () ;

}
Jusing System;
using System.Threading;
using SuperTools.Menus;
using Menus;
using MoreMountains.NiceVibrations;
using PlantTheBomb.LevelSystem;
using PlantTheBomb.SaveSystem;
using TMPro;



using UnityEngine;

using UnityEngine.UI;

namespace Menus

{

public class SuccessMenu : Menu

{

#region Properties

[SerializeField] private TMP Text levelNumText;
[SerializeField] private float delayBeforeShow;
[SerializeField] private Button continueButton;

public event Action showWindow;
#endregion
#region Menu Methods

// Call at the start of the show animation
protected override void OnShowStart ()

{
base.OnShowStart () ;

// Call at the end of the show animation
protected override void OnShowEnd ()

{
base.OnShowEnd () ;

// Call at the start of the hide animation
protected override void OnHideStart ()

{
base.OnHideStart () ;

// Call at the end of the hide animation
protected override void OnHideEnd ()

{

base.OnHideEnd() ;
#endregion
private void OnEnable ()
{

_levelNumText.text = $"Level {Save.data.level} Complete";

_continueButton.onClick.AddListener (ClickToContinue) ;
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private void OnDisable ()

{

_continueButton.onClick.RemoveListener (ClickToContinue);

private void ClickToContinue ()

{

LevelsLoader.Instance.MoveToNextLevel () ;

public async void ShowWithDelay (CancellationToken token)
{

await new WaitForSeconds ( delayBeforeShow) ;

if (token.IsCancellationRequested) return;
MenuManager.Instance.HideAllMenusImmediately () ;
showWindow?.Invoke () ;

MMVibrationManager.Haptic (HapticTypes.Success) ;

Show () ;

}

namespace SuperTools.Menus
{
public partial class Menulist
{
[SerializeField]
private SuccessMenu successMenu;
public SuccessMenu SuccessMenu => successMenu;

}

using System;

using SuperTools.PoolParty;
using UnityEngine;

namespace Super.UI
{
public class UlITargetMarker : MonoBehaviour
{
public Transform target;
public Transform fixedPart;
public float yWorldOffset = 1.5f;
public float yScreenOffset = 150;
public Vector2 margin;



Vector3 targetPosition;
float minX, maxX, midX;
float minY, max¥, midY;
float xLerp, ylerp;

Camera mainCamera;

public virtual void Init (Transform newTarget)

{

target = newTarget;

CalculateScreenSizes();

private void CalculateScreenSizes ()

{

minX = margin.x;

maxX = Screen.width - margin.x;
midX = (minX + maxX) / 2f;

minY = margin.y;

maxY = Screen.height - margin.y;
midY = (minY + max¥) / 2f;

private void OnEnable ()

{

mainCamera = Camera.main;

public void Hide ()
{
gameObject.SetActive (false);

private void LateUpdate ()
{

if (target != null)

{

CalculateTargetScreenPosition () ;

if (targetPosition.x < minX)

xLerp = Mathf.InverselLerp (midX,
else if (targetPosition.x > maxX)

xLerp = Mathf.InverselLerp (midX,
else

xLerp = 0f;

if (targetPosition.y < minY)
yLerp = Mathf.InverselLerp (midy,

targetPosition.x,

targetPosition.x,

targetPosition.y,

minX) ;

maxX) ;

minY) ;
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else if (targetPosition.y > maxy)
yLerp = Mathf.InverselLerp (midY
else
yLerp = 0f;
if (InsideScreen())

{

MoveInsideScreen () ;

}

else

{

MoveQutsideScreen () ;

// KeepRotation (fixedPart) ;

private void CalculateTargetScreenPosit

{

targetPosition

Vector3.up * yWorldOffset);

midX)

midy)

midX)

midy)

if (targetPosition.z < 0f)

targetPosition *= -1;

private bool InsideScreen() => xLerp ==

private void MovelInsideScreen ()

{

transform.position

up

transform. = Vector3.up;

private void

{

MoveOutsideScreen ()

if (xLerp > yLerp)

transform.position = new Vector3 (midX + (targetPosition.x -
* xLerp,
midY + (targetPosition.y -
* xLerp,
targetPosition.z);
else
transform.position = new Vector3 (midX + (targetPosition.x -
* ylerp,
midY + (targetPosition.y -
* yLerp,

, targetPosition.y, maxY);

ion ()

0f && yLerp 0f;

targetPosition.z);
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mainCamera.WorldToScreenPoint (target.position +

targetPosition + Vector3.up * yScreenOffset;



transform.up =

transform.position - targetPosition;

private void KeepRotation (Transform target)

{

target.rotation

}

}using UnityEngine;

= Quaternion.identity;

namespace PlantTheBomb.SaveSystem

{

[System.Serializable]
public class Data

{
public
public
public
public

bool firstApplLaunch = false;

int level =
int coins =

0;
0;

float volume = 0.5f;

public static class Save

{

public static Data data;
static string keyName = "data";

// Convert the data into PlayPrefs as XML
public static void Store()

{

PlayerPrefs.SetString (keyName,
Serializer.Serialize<Data> (data));

}

// Load the data from the PlayerPrefs and parse it into the data

object

public static void Load(System.Action whenLoad

{
if
{

(PlayerPrefs.HasKey (keyName) )

data =

null)

Serializer.Deserialize<Data> (PlayerPrefs.GetString (keyName)) ;

}

else

{

if

data = new Datal();

Store () ;

(whenLoad

!'= null) whenLoad.Invoke();
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// Delete the save
public static void Delete ()

{
DeleteKey (keyName) ;

// Delete the given key inside the PlayerPrefs
public static void DeleteKey (string key)

{
if (PlayerPrefs.HasKey (key))

{
PlayerPrefs.DeleteKey (key) ;

}
}using System.IO;
using System.Xml.Serialization;

namespace PlantTheBomb.SaveSystem
{
public static class Serializer
{
// Serialize <T> any type
// Convert <T> any type of data into a string

DEVELOPER ONLY

public static string Serialize<T>(this T toSerialize)

{

XmlSerializer xml = new XmlSerializer (typeof(T)):;

StringWriter writer = new StringWriter();
xml.Serialize (writer, toSerialize);

return writer.ToString();

// De-serialize

public static T Deserialize<T>(this string toDeserialize)

{

XmlSerializer xml = new XmlSerializer (typeof (T));

StringReader reader = new StringReader (toDeserialize);

return (T) xml.Deserialize (reader);
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