MIHICTEPCTBO OCBITU I HAVKU YKPATHH
CYMCBKHI JIEP)KABHUI YHIBEPCUTET
®AKYJIBTET EJIEKTPOHIKU TA THOOPMAIIMHUX TEXHOJIOT T
KA®EJIPA IHOOPMAUIMHNX TEXHOJIOTI!

«)_—[0 3aXHUCTYy JOIIYIICHO»

B.o. 3aBimyBaua xadenpu

Ceitnana BAIIIEHKO

2023 p.

KBAJI®IKAIIIHMHA POBOTA
HAa 3100yTTs OCBITHBOI'O CTyIIeHsI 0aKaaaBpa

31 crieiajabHOCT] 122 « KoM’ 10TEpHI HAVKIY

OCBITHBO-TIpodeciitHoi nporpamu «lHbopMalliifHi TEXHOJIOTi IPOESKTYBAHHS

Ha TeMy: IrpoBuil fopatok-myrep «Shoot Them Up»

3n00yBaua rpymnu IT-91 Cuikka Aprema SpocnaBoBuya

(umdp rpymm) (mpizBue, iM’s1, 10 6aTHKOBI)

Kpamidikamiitna poOoTa MICTUTh pe3yJabTaTH BIACHUX JOCIIIKEHb.
Buxopucranss e, pe3yabTaTiB 1 TEKCTIB 1HIIMX aBTOPIB MArOTh MOCHJIAHHS Ha
BIJIMOBIAHE JKEPEIIO.

Aprem CHIDKKO

(miammc) (Im’st Ta TIPI3BUILE 3106yBaya)

KepiBHUK kanaunar TexHigaux Hayk, gornenT Haranis PEJJOTOBA

(mocazna, HayKOBHif CTyiHb, BUeHE 3BaHH:, ImM’st Ta IIPI3BULLE) (miamnuc)

Cymn-2023



CyMmcbKHil 1ep:KaBHUI YHiBepcUTeT

daKyJabTeT CICKTPOHIKH Ta 1HGHOPMAIIMHUX TEXHOJIOT1H

Kadeapa inpopmariitnux TeXHoJIorii

CueniaabHicTb 122 «Komm’toTepHi HayKn»

OcBiTHBO-TIPOQeciiiHa nporpama «IHdopmarriiini TEXHOJIOT1i
MIPOEKTYBaHHS»

3ATBEP/KYIO
B. 0. 3aB. xadenpu IT

Cgitimana BAIIIEHKO
« » 2023 p.

3ABIAAHHEH
HA KBAJII@IKAHIFIHY POBOTY BAKAJIABPA CTYIAEHTY

Cuioxcxo Apmemy Apociasosuuy

1 Tema podoTu_icposuii dodamok-uiymep «Shoot Them Upy,

KepiBHUK po0oTH _ Dedomosa Hamanis Anamoniisna, k.m.u., doyenm,

3aTBEPKEH1 HaKa3oM 10 yHiBepcHuTeTy Bif «29» 05 2023 p. Ne0588-VI

2 CTpOK noJaHHS CTYA€HTOM POOOTH «/» ___ YEpBHS 2023 p.

3 BxiaHi aani 10 po6otun [IpaBHJIa I'POBOI0 MPOLIECY, CUCTEMHI BUMOTH

4 3micT po3paxXyHKOBO-MOSICHIOBAJIbHOI 3aNIMCKHU (MepesiK NUTaHb, Ki

NMOTPiOHO PO3pOOMTH) BCTYII, aHATI3 MPESIMETHOI 001aCTi, HOPIBHIHHS aHAJIOTIB,

BHUOID 3ac001B peaisailii, IOCTAHOBKA 3a1a4l, MOAEIOBAHHS IIPOTrPAMHO]T

peajizaii, MOJISIIFOBAHHS BaplaHTIB BUKOPUCTAHHS, IPOEKTYBAHHS IIPOIIECHOTO

AJICOPUTMY, IIPOrPaMHa peastizalisd J0JATKy, TECTYBAHHS Ta IIPaIEe31aTHICTh,

BHUCHOBKH, CITUCOK HiTCDaTVDHI/IX JKEPEJI, JOAATKH.

5 IlepeJik rpagivnoro Mmarepiasny (3 TOUHUM 3a3HAYEHHAM 000B’I3KOBUX
KpecCJIeHb)




6. KoncyabTanTu po3aijiiB podoru:

Po3ain KoncyabTanr Ilignuc, nara
3aBaaHHA 3aBaaHHA
BH/1aB NPUWHSAB
Ananiz npeomemnoi ®edomosa H. A.
obnacmi
Ilocmanoska 3a0aui Dedomosa H. A.
Mooeniosanns ma Deoomosa H. A.
NpOeKmy8aHHs.
7.JlaTa Bjayi 3aBIaHHA 8 grororo 2023
KAJIEHIAPHUM IIJIAH
Ne Ha3Ba etaniB kBamidikamiiiHoi | CTpoK BUKOHAHHS [IpumiTka
n/m poboTu eTariB poOOTH
1 OdopmiieHHs TUTaHYBaHHS POOIT o 19.02.2023
2 OdopmIileHHS TEXHIYHOTO Jlo 28.02.2023
3aBJaHHSI
3 | Anami3 npeameTHOi 00acTi J0 10.03.2023
4 | IlpoekTyBaHHs Ta MOJEIIOBAHHS J10 30.03.2023
5 | Po3pobka irpoBoro n1oaaTky Jlo 15.05.2023
6 TecTyBaHHs 10JaTKY Jo 21.05.2023
7 OdopMieHHSs TOSICHIOBATBHOT 0 06.06.2023
3aIUCKHU
CryaeHr Aptem CHIDKKO

(mmimmmc)

KepiBauk podoru K.T.H., no11. Hatanis ®EJJOTOBA

(migmmc)




PED®EPAT

Tema pobotu «Po3poOka irpoBoro goratky «Shoot Them Up» »

[TosicHioBanbHA 3amMCKa MICTUTh BCTYM, PO3IUT «AHANII3 MPeaIMeTHOT
obJacti», po3ain «MojenoBaHHs Ta MPOSKTYBaHH», Po3Ail «Po3pobka irpoBoro
JOJIaTKy», BUCHOBKH, CIIMCOK JIITEPaTypHHUX JKeped Ta AoJaTku. BoHa Bkirodae
143 cropinku, 43 pucyHka, 21 mitepatypue mxepeno ta 11 taGiuis.

VY pamkax J1aHoi poOOTH MPOBEACHO aHali3 MPEAMETHOI 00J1acTi pO3POOKH
KOMIT'FOTEPHHUX 1r0p 1 BUSABIICHO P/l MPOOJIEM, 110 ICHYIOTh y L1 raiy3i. OCHOBHOIO
METOI0 POOOTH € po3pobka irpoBoro noaarky "Shoot Them Up".

ITig yac poboTH Hajx MPOEKTOM OyJI0 MPOBEAEHO AOCIIIKEHHS IpPEeIMETHOI
o0nacTi po3poO0KH KOMI'IOTepHUX 1rop. bynu BusiBiaeH1 mpoOnemMu, 3 SKUMH
CTUKAIOThCSI PO3POOHUKH, a TaKOX OyJia BCTAHOBJIEHA HEOOXIAHICTh y CTBOPEHHI
HOBOTO J04aTKy. i1 HOCATHEHHs YycHixy OyJI0 MPOBEACHO aHall3 ICHYIOUUX
IPOrpaMHUX IPOIYKTIB, MOJIENIEH, METOIB Ta TeXHOJOT1i. Ha 0CHOBI mpoBeaeHOro
aHami3zy Oyiu oOpaHi 3aco0u peanizallli, 110 HailKpalile BiAMNOBIIaIOTh MOTpedam
MIPOEKTY.

OxpeMuii po31iJT MPUCBSIYEHO MOJICTIOBAHHIO TOJATKY. 3aCTOCOBAaHA HOTAIIS
IEDF0 no3Boimia npoBECTH CTPYKTYPHO-(PYHKIIOHATBHE MOJEIIOBAHHS JJOIATKY 3
MOTJISITY PO3pOOHMKA Ta KOPUCTyBaya. Takok OyJio po3po0JICHO MpOleCHUM
QITOpUTM, IO 3a0e3leyye JIOTIKYy Ta TMOCHIIOBHICTh [l y paMKax IrpoBOTO
JOJIATKY.

OcranHiit po3au1 poOoTu OyB MPUCBAYEHUN POTPaMHiil peasizailii irpoBoro
nonatky "Shoot Them Up". 3 BukopuctanusMm oOpanux 3aco0iB peanizailii 0yio
CTBOpPEHO (DYHKIIIOHAJBHUM ITPOBUN JIOJATOK, SIKMM 3aJ0BOJIbHSIE IOCTaBJICHI
BUMOTH Ta BiamoBinae crenudikamii mpoekty. [Iporec mporpamHoi peasnizariii
BKJIIOYAB pO3poOKy IMIIeMeHTalli rpadiuHoro intepdency, JOTiKu Tpu, 00poOKu
B3a€EMO/IiT 3 KOPUCTYBAYEM Ta 1HIIUX HEOOX1THUX KOMIIOHEHTIB.

KitouoBi cnoBa: nogatok, rpa, Unreal Engine, C++, mryTep.
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BCTYII

IT-daxiBerns e mpencTaBHUKKA 6araThoxX mpodeciii, Mo MpaIoTh Y ramy3i
iHpopMamiitnux  TexHosorid. Ile BkiIOWae TpoOrpamMicTiB, PO3POOHUKIB,
aJIMiHICTPaTOPiB MEpEX Ta 6a3 JaHUX, MOJIEPATOPIB, CHEIIANICTIB 3 pOOOTOTEXHIKH,
iHopMmariitHoi Oe3reku, web-au3aiiHepiB Ta 3D-animaropis. Ilpu 1pomy, 3
MOIIMPEHHSAM 1H(GOPMAIIMHUX TEXHOJIOTIH y BCE€ HOBI cdepu AiSILHOCTI,
3'sBISIIOTECS HOB1 mpodecii mis IT-daxiBiiB. 3amaHuM Ha ChOTOMHINIHINA JCHB 1
JYMKOIO 0aratbOxX aHaJlTHKIB, ¢axiBill JaHOi 00JIaCTI € BUMOTJIMBUMH 1 OyIyTh
NOTPIOHI B HAWOIMKUYOMY MaiOyTHHOMY. 30KpeMa, CbOTOAH1 y CBITI 3'SBISETHCS
0arato MepCHeKTUBHUX IMPOBUX pPO3p00OOK Ta mpoekTiB [Omuodoka! McTounmk
CCHLJIKH He HalieH., 2].

Game development (po3po0Oka irop) € KOMIUIEKCHUM MPOIECOM, 1110 BKJIIOYAE
B cebe po3poOKy IrpoBOro Ipoiiecy (reimruiesi), CTBOPEHHS apXiTEeKTYypHOTO
porpaMHoOro 3abe3neueHHs (pyiris) a00 BUKOPUCTaHHS roToBuX pimens (Unreal
Engine, Unity, GameMaker: Studio), cTBOpeHHS Bi3yalbHOT'O HABAaHTAXKEHHS IPH Ta
HOTO OKpeMUX KOMIIOHEHTIB, CTBOPEHHS Ta JOJaHHSA chernedeKkTiB, a TaKoXK
3BYKOBUH CYNpPOBI/I.

VY nporieci po3po0KH irpoBOTO I0AATKY JOTPUMAHHS HAYKOBUX IPUHIIHUIIIB Ta
METO/IB MOK€ BUSBUTUCh KOpHCHHM. Hampukian, 3acToCyBaHHS MPUHIIMITIB
reiMauzaiiny, 1o 0a3yloThCsl Ha IICHXOJOTii TpaBIliB, JI03BOJISIE CTBOPUTH
3aXOIUTIOIYUN Ta IiKaBUK TehMIuiel. Po3poOka OnmTHMI30BaHOTO MPOrPaMHOTO
3a0e3MeYeHHsI JO3BOJISE MiABUIIUTH MPOIyKTUBHICTh TPH Ta 3a0€3MEUYUTH TUIaBHY
poboty. KpiM TOro, BHUKOPUCTAHHS METOJIB KOMI'IOTepHOI Tpadiku Ta
MOJICJIIOBAHHSI [IO3BOJIIE CTBOPUTU PEATICTUYHY Ta MPHUBAOIUBY Bi3yalbHY
CKJIQ/IOBY.

JlocaiaHubKl poOOTH Ta HAYKOBI CTaTTi, MPUCBSYEHI IeiiMIEBY, BUBYAIOTh
TaKl acMeKTH, sIK IHHOBAI[IHI TEXHOJIOT1 y T€iMIHTY, BIUIMB IFOp HA TPaBLIB Ta iX

MOBEIIHKY, POLECH TBOPUOCTI B TeiMIEB], pO3BUTOK BIPTYaJIbHOI PEAIbHOCTI Ta



JIOTIOBHEHO1 peasibHOCTI B iIrpoBiii cdepi, aHai3 yCHIIIHUX FeiiMIeB-KOMITaHIl Ta iX
ctparteriii [524, 5, 5].

MeToro 6akanaBpchkoi poOOTH € po3poOKa irpoBOTO AOAATKY JIJISI PO3BUTKY
MOTOPHUKH, PEAKIIii Ta pO3Bary TPaBIlsl 3 Cy4acHOIO rpadiKoro Ta irpOBUM MTPOIIECOM.

3agadi K1 He0OX1JHO BUKOHATH.

— BU3HAYUTH AaKTyaJbHICTh POOOTH, IUIBOBY ayJUTOPIIO Ta JIOCTIIUTH
MpEeMETHY 00J1acTh;

— IMPOBECTU aHaJi3 aHAJIOTIB IrPOBHMX JOJATKIB 1 BUILIUTH iX IEepeBaru Ta
HEOJIKH;

— CIIPOEKTYBATU MOJIEb Ta CTPYKTYPY J0JIATKY;

— 00paTu TEXHOJIOTI JIJIsl pO3POOKH TpH;

— pealizyBaTu CTPYKTYPY ITPOBOTO JOAATKY;

— CTBOPUTH MPOTOTHIT,

— po3po6uTH (HyHKIIOHAT A0JIaTKY;

— BUKOHATHU TCCTYBaHHA I'PH.



1 AHAJII3 IPEJIMETHOI OBJACTI

1.1 Orasig ocTaHHIX J0CTITKeHD i myOaikanii

B nanuii  MOMEHT 1HIyCTpiss IrpoBHUX JOJATKIB — 1€ OJHI 13

HaWUIOIMyJISIPHIIINX CETMEHTIB HU(POBOro KOHTEHTY y cBiti. Ha pucynky 1.1

BiIOOpaKEHO, SIK KUIBKICTH JTOXOAY Bif ITiET TPOMUCIOBOCTI 3pOCTA€E 3 KOKHUM

POKOM:
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Pucynok 1.1 — CiToBuii puHok irop B 2012-2022 pokax, mipa. 1oJut. [6]

IrpoBi margopmu 5K 3aiMarOTh BEJIUMKY YaCTUHY PUHKY HAa JAHUU MOMEHT:
* IEPCOHAIbHI KOMIT'TOTEpH (po3po0OKa BUKOHYEThCS tst pizHux OC);

* MOOiITBHI TTPUCTPOT (pO3poOKa BUKOHYETHCS okpemo mmig Android ta 10S);
* xorcomi (Bugistrots PlayStation, Xbox, Nintendo).

[Tepmri macoBi irpoBi gomatku Oynu TUTbkH aiisi KopuctyBauiB [IK, ane 3

4acoM 1HyCTpis pO3BUBANIACH, CTBOPIOBAIMCH HOBI IJIAT(OPMHU Ta TETIEP Ay TUTOPIs

rpaBiiB pisHUThCS. Tak, 32 qanumu Ha 2019 pik [Omuodka! UcTOYHMK CCHIIIKH He

HaiileH.], Maibke TIOJIOBUHH IrPOBOrO PHHKY HaICKHUTh Iutardhopmi Uis

cMapTQOHIB, ajie OUIBIIICTh BCE TAaKU HA CTAI[lOHAPHUX MPUCTPOSIX, TaKUX S

NIEPCOHATIBHUN KOMIT IOTEp YH KOHCOJb (puc.l1.2).



Global Games
Market Value 2019

Source: Newzoo 2019 Global Games Market Rs port (O tober 1 .Eui.ljl

Mobile

$68.2bn

+9.7%YoY

PC

$35.3bn
+2.8%YoY

o ‘ 24%

21%

Browser
PCGames
2019 Total $3. 5bn
$148.8bn IEA%YOY

+7.2%YoY

Smartphone
Games

$54.7bn

+11.4%YoY

Console
$45.3bn

+1.3%YoY

BoxedvsDIgital ]

$77.1bn $61bn $31bn $30bn $16.1bn

Global PC Global PC Global PC Global Global PC

& Console boxed and & Console digital digital revenue Console digital & Console boxed
digital revenues revenue revenue revenue

Pucynox 1.2 — Jloxix irpoBoro cermenTy Ha 2019 pik [7]

Tak sixk OUTBIIICTH PUHKY 3aiiMaroTh irpu i [1K Ta koHcomneil, Tomy 0yIio
00paHo po3poOKy came TiJ 1l IaTGopMu, TaK K po3poOKa BIIPIZHIETHCS JIUIIE
3MIHOIO KepyI4Oro MPUCTPOIO y TPl Ta ONTUMI3aLlis M1 pi3HI BUIN IPUCTPOIB.

Ha pucynky 1.3 BimoOpakeHO MOIYJSIPHICTh ONEPAIIMHNX CHUCTEM Ha

teputopii Ykpainu (cratuctuka 2017 pik):
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Other 0.59%
Unknown 1.21
Linux 1.84%

i0S 445%“

Ukraine

Android 13.19%

‘Windows 73.33%

@ windows @@ Android osx @ i0os @ Linux @ Unknown

@ other

Pucynok 1.3 — I[TonynsapHicTh onepaniiHuX cucTeM it YKpainu [8]

MoskHa 3pOOWTH BUCHOBOK, IO OUIBIIICTh KOPHUCTYBAYiB IMEPCOHATBHUX
KoMt totepiB oouparots WIndows sik onepaitiiiHy cuctemy.

J1J1st KOMIT’ FOTEPHHX ITOp BUIISIOTH TaKi HANTOJIOBHIIII JKaHPH:

* a3apTHI

* CIIOPTUBHI

* TOJIOBOJIOMKH

* cTparerii

* apKaau

* 3D-mytep
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HlyTepu € AOCUTH MOMYJISIPHUMH LIOJO0 1HIIUX >KAHPIB 3 TAKUX MPUUHH (PHUC

1.4) [9]:

Pucynok 1.4 — IlonynsipHicTh irpoBuX kaHpiB, 2018 pik

B myrepax npocTtuil IpUHUMII TPH ;
3py4Hi 711 HOBAYKIB;
[yTepu my>xe momysipHi(OHIANH rpaBIliB);

[{ixaBiCTh CTAaTH KpaIllUM,

ok~ WP

BizyanbHa Ta 3BykoBa atMocdepa.

[Tin yac BUKOHAHHS TUILUIOMHOI poOOTH OYyJIO TPOBEACHO aHaJI3 MPEAMETHOL
00J1aCTi Ta BCTAHOBIICHO, 1110 € HEOOXITHICTh Y CTBOPEHHI JOJATKY, KUl Oyne y
JKaHpl «IIyTep» 3 CY4YacHOKW Tpadikoro, 3BYKOBMM HAMOBHEHHSIM, 3 I[IKaBUM
«TedMIuTIeeEM» Ta 3amyckoM o duraifd 3a 10moMororo .exe Qaitry.

[Tepenik npoGiem HaBeaeHuM y Tabaummi 1.1.



Tabmums 1.1 — Iepenik mpobieM npeaMeTHOT 00acTi

12

[TpumiTtka:
Hazpa [Ipobnema, 1o
No 3micT poJIB/ UK
/IIpobnema YTOUHIOETHCS .
1HTEepeC
. . . Y TOYHIOETBCS
binpmricts rpadgigHoro
[LnatHun Ta 3BITyEMO
' KOHTEHTY Tpeba .
1 rpadiunuit OOTOBOPIOETHCST | KOMAaHII
npua6aTH, abo HaliMaTH
KOHTEHT ' 3 MEHEKEPOM | PO3poOITi
XYI0’)KHHKIB
POEKTY
binburicte kKoMnaHii 1mo
JloBrorpuBanui . 3BITyEMO
. po3pod1ii irop
2 TEPMIH _ - MEHEKEPY
PO3pOOJISIIOTH ITpU
PO3pOOKHU . _ MIPOCKTY
JEKUTbKa POKIB
He MoxuBicTh
3 Benuka KOHKYPYBaTH 3 O1JIbII YTouHsieTbCsI 3 | 3BITYEMO
KOHKYPEHITis MOMYJIIPHUMHU CXOKUMHA 3aMOBHUKOM | 3aMOBHHKY
MPOEKTaMu
BinbmricTe TexHoMOT1H
. . YTOoYHs€THCA 3
Bub6ip JUISL PO3POOKH iTp €
. . | 3aMOBHMKOM, 3BITyEMO
4 TEXHOJIOT1HN TJIATHUMH (JISK1 TIIaTHI
_ MEHEJKEPOM | 3aMOBHUKY
PO3pOOKHU KOJIM KOMIaHis 3apoOUTh
IPOEKTY
MIEBHY CyMY)
[Ilo6 BupimmTH npodiieMu, MO HaBeACHI y TaOMUINl BHINE, IS

PO3pOOIIIOBAHOIO IrPOBOIO JAOAATKY BU3HAUEHO HU3KY BUMOT, SIKI IPEICTaBJICHI y

noaatky A [DyHKI[IOHAIbHI BUMOTH].
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1.2 AnaJi3 nporpaMHuX NPOAYKTiB-aHAJIOTIB

Ha cporomuimmHiii neHb icHye Oe3idiu IrpoBUX MpOrpaM KaHpy IIyTep.
PosrnssHemMo HaWmommpeHinn 3 HUX Ta HaOMMKEHUX J0 BHUXITHOTO IrPOBOTO
MPOIYKTY.

X04 OUTBIIICTB MPUKIIAJIIB € MYJIbTUIUICEPHUMHU, ajie OyJI0 BUPIIIIEHO J0JIaTh
1X Ha OTJIAL.

1.2.1 Unreal Tournament[10]

Cepis Unreal, pospobnena xommnanieto Epic Games, 3100yna Benuky
NOMYJISIPHICTB B IrpoBill iHAycTpii. [lepmia rpa 3 wi€i cepii, BumynieHa B 1998 pou,
mBUJIKO cTana KyiapToBow. Unreal Tournament (UT), ogna 3 irop miei cepii, €
KOMITFOTEPHOIO TPOI0 y KaHpi mryrepa Bia mnepiioi ocoou. UT BinmpizHsSETbCS
BEJIMKMM BHOOpPOM 30poi Ta pI3SHOMAHITHUMHU KapTamu JUisl TpH. ['0J0BHOMO
dokycom Unreal Tournament Oy MacoBi OMTBHU 3 BEIMKOIO KUIBKICTIO TPABILB 1
I rpa CcTajla YCHIIIHOK CHPOOOK MONINIIUTH MYJIbTUIUIEEPHUNA PEXKUM
opurinanbHoi rpu Unreal.

Unreal Tournament BioMuUi CBOIM BHCOKOPO3BHHEHHM IITYYHUM
IHTEJIEKTOM, SIKU 3a0e3Meuye CKIIaHI Ta BUKJIMKOBI MPOTUBHUKIB s TpaBiis. ['pa
TaKOXX BIJIPI3HAETHCS BIIMIHHUM JU3aiHOM PI1BHIB, JesKi 3 skux Oyym B3sTi 3 Unreal
Tournament 3. HasBHicTh mikaBux pexumiB rpu poouth Unreal Tournament
3aXOIUTIOI0YUM JOCBIIOM JUIsl TPaBLIB.

VY xontekcTi HaykoBoro pociimkenns Unreal Tournament Moxe ciyryBatu
NPUKIAJA0OM YCHIIIHOI peaiizaiii pi3HOMaHITHUX AaCMEKTIB IedMIEBY, TaKUX SIK
IITYYHUH 1HTENEKT, AU3ailH pIBHIB Ta IHHOBALIMHI pexXumu rpu. JociaimkeHHs
TaKUX YCHIIIHUX IrOp JOMOMAara€ pPO3KPUTH MPUHIUIU Ta METOIU PO3POOKHU
I'POBUX JOAATKIB, @ TAKOX CHPHSIE PO3BUTKY HOBUX TEXHOJOTIH Ta MOKPAIIECHHIO
SIKOCTI1 IrpOBOTO JTIOCBITY.

Burisin rpu (puc 1.5):
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Pucynok 1.5 — Unreal Tournament

1.2.2 Counter-Strike: Global Offensive[10]

Counter-Strike: Global Offensive (CS:GO) € 6araTokopucTyBalbKOIO
KOMIT'IOTEPHOIO TPOI0, CIUJIBHO po3pobiieHoro kommaHismMu Valve 1 Hidden Path
Entertainment[10]. 1ls rpa HameXuTh 10 aHPY BiJ MEPIIOi 0COOM IMyTEpiB i
po3paxoBaHa Ha Ipy 3 BEJIUKOIO KUIbKICTIO rpaBiiB. ['paBlil MOAUISIOTHCS Ha JBI
KOMaH/IM 1 3MararTbcs oAuH 3 ogJHUM. OCHOBHA MeTa IpH MOJISIrae B TOMY, 11100
TEPOPHUCTH 3aKiIanu O0MOy B OJIHIN 3 IEKIJIbKOX TOUYOK 1 YHUKHYJIH il pO3MIHYBaHHS,
TOJIi SIK CIIEIHA3 Ma€ yCIMIIHO po3MinyBartu 11 [11, 12, 13].

Counter-Strike: Global Offensive e cyudacHowo rporo, sika BHKOPHUCTOBYE
aKTyalbH1 HUIAXU PO3BUTKY. OJIMH 3 BaXKJIMBUX ACMEKTIB ii (JiIHAHCYBAaHHS MOJISATAE
B TPOJaXy KOCMETHYHMX MPEIMETIB Ta CKiHIB 1y 30poi. Lle mo3Bossie rpi
¢diHaHcyBatucs 1 3a0e3neuye cTabUIbHY NIATPUMKY Ta OHOBJIEHHA. PerymspHi
OHOBJICHHS JIO3BOJISIFOTH I'Pl 3aJIMIIATUCS CBIXKOIO Ta aKTyallbHOIO, 3a0€3Meuyrdn
TPaBIIM HOBI (DYHKIIIT Ta BJOCKOHAJICHHS.

CS:GO cnaBUTHCS CBOEIO MEXAHIKOIO CTPUILOU Ta MPOCTOTOI FeUMILIETO, 1110

MO>KHA YCIIIIITHO TIEPEHECTH B peaizailito irpoBoro qoaarky "Shoot Them Up". s
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rpa HaJa€ MOXJIMBICTH TPABISIM HACOJO/KYBATHUCS IHTEHCHUBHMUMH OWTBaMH Ta
CTpaTeriuyHMMU BUPIMICHHSMHU B peaJbHOMY 4acl.

Burisin rpu (puc 1.6):

Uink s AR

1.2.3 Mass Effect[14]

Mass Effect— komm'torepHa rpa B *aHpi poJibOBOro 00MOBHKa, po3po0IIeHa
cryaiero BioWare 1 Bunymiena Microsoft Game Studios.

OcHOBHI irpH cepii € ImyTepoM BiJ TPEeThOI 0coOU 3 eTeMEHTaMH POJIbOBOI
rpu. [IpucyTHs cuctema 3aBaaHb. Y KOXXHOMY 3 HUX TPaBellb ITiJ] 4ac AiajJory MOXKe
BUOWpATH Pi3HI BapiaHTH BIATOBI/I, SIK1 BIUTUBAIOTH CIOXKET. PI3HOBHIHICTH JIOKAITI T
Ta MPOTUBHUKIB Y 11¥ TPl € TAPHUM HAIMPSIMKOM 3aI[iKaBUTH TPABIIS.

VYV Mass Effect irpoBuii mpoiec BemeTbcsi Bil TpPeThOi OcoOH, IO Oyne
BUKOPHUCTAHO Y AUILIOMHOMY MPOEKTI.

Burnsin rpu (puc 1.7):
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Pucynok 1.7 — Mass Effect

Tabmums 1.2 — IopiBHsUTBHA TaOIUIT XapaKTEPUCTHK ITOp Y KaHPI Ty Tep:

Xapakrepucrtuka / I'pa Unreal Tournament | Counter-Strike: Mass Effect
Global Offensive
Bup Bin 3-0i ocoou - - +
MynbTHIieep +/- +/- -
Pi3Hi Buam 36poi + + +
CyuacHuii IITYYHUN + + +
IHTEJIEKT
Bunankosa Bigmada 30poi - + R
3MiHA PEKUMY TPH + + -
['padika 4/10 8/10 9/10
ApxiTekTypa Unreal Engine 1.5/ | Source Unreal Engine 3/
Unreal Engine 3 Frostbite 3
Pi3H1 manu/piBHI + + +

3a pomoMororw Tabmuil 1.2 BapTO NPUIUBIATHCH HAa MOMJIMBOCTI Ta

XapaKTEPUCTHUKH, K1 HaJJal0Th BEJIMKUN BIUIMB HAa FeUMILIIEN TPU, TI1]] Yac PO3POOKH.
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Po3po6mioBanuil irpoBuii 10JaTOK TOBHHEH MaTu Cy4dacHy rpadiky, pi3Hi
JOKaIlii/piBHi, MLIKaBUH IrpoBUd mporec Ta iHTepdenc. 3 PYyHKIIOHATBHUX
JIOIOBHEHb BapTO BHJUIUTH apXITEKTYpPY, 3acTapiiy rpadiky y BCiX BHMaJKax Ta
HasSIBHICTh MYJITUILICEPY.
[TopiBusinHga Mixk rpoto Counter-Strike, Unreal Tournament 1 Mass Effect:
Kanp rpu:

e  Counter-Strike: Global Offensive (CS:GO) 1 Unreal Tournament -
0oOuW/IBI TP HaJIeXKAaTh JI0 KaHPy 1IyTepiB BiJ nepiioi ocoou. Oanak, CS:GO Oinbiie
boKyCyeThbCcsl HA MHOKMHHUX ITPOBUX PEKHUMAaX, TaKUX SK KOMaHJHI OUTBH Ta
BUKOHAHHS Miciil, Toi sik Unreal Tournament Giibliie cipsMoBaHUN Ha MIBUKI Ta
EKIITH-OP1€EHTOBAH1 MYJIbTUILICEPHI OUTBH.

e Mass Effect - e rpa, mo noennye sxanpu ponboBoi rpu (RPG) Ta
nryTepa Bil TPeThoi 0coOu. I'pa BiA3HAYAETHCS HASBHICTIO TJMOOKOI CIOKETHOI
niHii, xapaktepHoro st RPG, a Takoxx akTUBHOT OOMOBOT CUCTEMU B peaTbHOMY
yaci.

Pexumu rpu:

e  Counter-Strike: Global Offensive (CS:GO) wmae pi3HOMaHITHI
MHOXUHHI PEXHMH, Taki SK 30UpaHHsI/pO3MiHyBaHHS OOMOM, 3BUILHEHHS
3apy4yHHMKIB a00 KOMaHJHI CMepTellbHI MaTdi. ['pa MmpomoHye irpoBUid IOCBI,
3aCHOBAHMI HA CTPATET1YHUX PIIICHHSIX Ta KOMaHHIHN TPi.

e  Unreal Tournament BijoMuii CBOIMU IMIBUAKUMHU Ta €KCIPECUBHUMU
MYJIbTUILICEPHUMU OUTBAMU, JI€ TPABIl 3MaratoThCs Y IIMPOKOMY CIIEKTP1 PEKUMIB,
BKJIFOYAI0YM CMEPTENbHI MaTyi, 3aXOIUICHHS MPAanopiB Ta 3HUIICHHS BOPOXKHUX 0as3.

e  Mass Effect npononye ramuboky CrokeTHy KaMIaHilo, sika 30cepekeHa
Ha B3a€EMOII 3 MEpCOHaXaMH, MPUUHATTI BaXJIMBUX PIIIEHb Ta PO3BUTKY
nepcoHaxka. ['pa TakoX Mae EKIIH-OPIEHTOBaHy cHCTeMy 000, B SIKiM TpaBIil
MOKYTh BUKOPUCTOBYBAaTH 30pOr0 Ta 0OMOBI HaBUUYKH ISl IEPEMOTH Y BOPOKUX
CYTHYKaX.

['padika Ta qu3aiiu:
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e  Counter-Strike:  Global  Offensive  (CS:GO)  BUKOpHUCTOBYE
JeTaTi30Bany, peallicThIHy Tpadiky, Mo J03BOJISIE CTBOPUTH aTMOC(]epy CydacHOTO
OoifoBoro cepenoBuia. J{u3aiiH piBHIB 1 00'€KTIB BIJIMOBIIA€ peaIbHUM MICIISIM Ta
CIICHAPISIM.

e  Unreal Tournament Mae OiIbII HAacHYEHY, PYTYpPUCTHUHY rpadiky.
PiBHI Ta mepcoHaXki BUpaKeH1 y CTUJII HAyKOBO-(paHTACTUYHOIO CBITY, 3 BEJIHMKOIO
KUTBKICTIO SICKpaBUX KOJIbOPIB Ta JieTaleH.

e  Mass Effect Bpaxkae cBoe€ro eTaiizoBaHOIO I'padiKor Ta BpakarouUuMu
KiHemaTorpagiyHUMU CIieHaMu. ['pa BIAPI3HSAETHCA BIJIMIHHOIO IPOPUCOBKOIO
KOCMIYHUX JaHAImadTiB, €PEeKTIB CBITIA Ta AU3aWHHOM PI3HOMAHITHUX TAJIAKTHYHUX
CBITIB.

Croxet Ta rmMOuHa Tpu:

e  Counter-Strike: Global Offensive (CS:GO) Mae mpocTy CrHOXKETHY
JIHIIO, OPIEHTOBAHY HA KOMaHJHI OUTBH 1 3aBaHHs. OCHOBHUM aKIIEHT POOUTHCS
Ha reimIuiei Ta Gararomaposiii rpi.

e  Unreal Tournament OinbIie cupsiMoOBaHUN Ha Oe3MEpepBHY E€KIIH Ta
HIBUKICTD TPH, 1 CEO’)KET BUCTYIIA€ B MEHII BaXJIMBIN POJIIL.

e Mass Effect cimaBUTBCSI CBOEHO TJIMOOKOIO CIOKETHOKO JIIHIEHO,
ICTOPUYHUMHU PO3KOJIAMH Ta MOpPaJbHUMHU AmiieMaMmu. ['pa Hagae TpaBIsiM BEJIUKY
CBOOOJYy B MPUHHSATTI PILIEHbB, K1 BIUVIUBAIOTh HA PO3BUTOK CIOXKETY Ta B3aEMO/IIIO
3 MIEPCOHAKAMH.

VYHiKanbH1 0COOIUBOCTI:

e  Counter-Strike: Global Offensive (CS:GO) Bimomuii CBOIMU BETUKUMH
TypHipaMH Ta KOHKYPEHTHHMHU ITPOBHMH 3 Maramu, Je mnpodeciiiHi TrpaBIll
3MararThCs 3a PHU30B1 Tpori. ['pa Takok Mae akKTHBHY CIUTBHOTY MOJJIEPIB, SKI
CTBOPIOIOTH Pi3HOMaHITHI MOU(DiKaIlii Ta J0JaTKOBUNA KOHTEHT JJIs TPH.

e Unreal Tournament BiApi3HAETHCS BEIMKUM BHOOpOM 30poi Ta
PI3HOMaHITHUMH KapTaMmH, IO JO3BOJISE TPABISIM HACOJIOHKYBATHCS IIUPOKUM

cnexkTpoMm reumiiero. OcoOnuBy yBary MNpUIIIEHO MITYYHOMY I1HTEIEKTY, IIO
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3a0e3mnedye BUCOKWH PIBEHb BHUKJIMKY Ta HACHAarM B OWTBaxX 3 KOMITIOTEPHUMHU
CYyNPOTUBHUKAMHU.

e  Mass Effect Bimpi3HA€TBCS CBOEI TIUOMHOIO CIOKETY Ta POJIEBOIO
CHUCTeMOIO0. ['paBIli MOXyYTh MpHUIMATH PIlLIEHHS, SIKI BIUTMBAIOTh HA X1/ 1CTOpIi Ta
B3aEMOJIII0 3 TIEPCOHAKaMU. TakoX y Tpl € eJIEeMEHTH JOCTIIHKEHHS KOCMOCY,
PO3BUTKY MEPCOHAXKA Ta MPUUHATTA CTPATET1YHUX PIillIeHb y 00I0.

B nimomy, Counter-Strike, Unreal Tournament i Mass Effect mpencraBisitoTs
pI3HI MiAXOAM 0 TEeWMILICI0 Ta HAAAlOTh YHIKalbHI irpoBi BpaxeHHs. CS:GO
aKIIEHTYEThCS HA MYJIBTUILICEPHUX OUTBaX Ta KOHKYpeHTHOMY reiminry, Unreal
Tournament Hajae MBUAKUN Ta €KCIIPECUBHUN MYJIbTUILUICEPHUM JOCBII, a Mass
Effect npononye rimuOoKy CIOKETHY JIHIIO 1 TIOEIHY€E €JIEMEHTH POJIbOBOI TPU Ta
nryTepa.

3a JI0MOMOIo0 BUBYEHHS MPOOIeM IpeAMETHOI 00s1acTi Oyia0 copMOBaHO
BHMOTH, IO JIOTIOMOIJIO CTBOPUTH MOBHY IOCTaHOBKY 3ajaayi. byino mpoBeneHo
NOPIBHSAHHS ICHYIOUMX JOJATKIB Ta JETaJbHO JOCHIKEHHI MOXJIMBOCTEH
apXxITEKTYyp Ta MOB IPOTpaMyBaHHs Ta 00paHO HAMKpaIlll TEXHOJIOT1l pO3pOOKH.

[Ipu aHani31 IHKUX MIyTepiB OyJIM BUSBIEHI HACTYIIHI €JIE€MEHTH:

* y BCIX IIyTepax 3actapina, Ha 2023 pik, rpadika;

* 0€3 MYJBTIIIJICEPY ITPU TAKOK MOKYTh OYTH JOCUTDH MOMYJISPHUMU;

* B JESKHUX Irpax MPUCYTHIM CIOXKET, KUK moTpedye yac Ta TapHOTO
CITEIIAITICTA;

* y BCIX PO3MISIHYTUX €K3EMILUTApaX MPUCYTHIM PO3YMHUM IITYYHUI IHTETIEKT.

1.3 Bu0ip Ta oOrpyHTYBaHHs 3ac00iB peaJizauii

Taxk stk mporpaMHMIA JOJATOK € TPOTO, TO MOTPIOHO PO3MIISIHYTH 3a0€3MeUeHHS
HAIlIJICHE Ha CTOPEHHS MPOEKTIB TaKoro xapakrepy. st BuOopy mporpaMHOTO
3a0e3nedeHHst OyJie po3riasHyTO JBa BUJM, a CaMe IrpoBl apXiTeKTypu (py1ii) Ta

MOBY IIPOTpaMyBaHHS.
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Jlnst BuOopy irpoBoi apxitektypu Oyno obpano Unity (3D), CryEngine ta
Unreal Engine (4):

Unity — 11e irpoBa apxiTeKTypa JJii CTBOPEHHS irop, 37e6uibmoro y 2D Ta
JUTSE MOOUTBHUX TIPUCTPOIB. AJie 3a JOTIOMOTOI0 MOYKJIMBOCTI cTBoproBatu came 3D,
BOHA € HETOTaHUM PIIIEHHSIM y PO3B 3Ky nocTaBieHoi 3aaadi. DirectX 1 OpenGL
X04 1 € B)XKe 0a30BUMHU TEXHOJIOTISIMH, ajie MIATPUMKA TEXHOJIOTIM y apXITEKTypi €
TUTFOCOM. 3a JI0TTOMOTOI0 MOBH TiporpamyBaHHs C# 3M1HCHIOETBCS O1TbIIIa YacTHHA
jgoriku Ta ckpuntie B Unity 3D, Ttakox i iHTepdeiicy BHKOPHUCTOBYIOTH
JavaScript.

IIepeBaru:

* HEBEJIMKI BUTPATH pecypciB (OPIBHIHO 3 IHIIUMHU apXITEKTypaMH);

* KpOCIIaT(hOPMHICTH;

* BEJIMKA KUTbKICTh THCTPYMEHTIB pO3pOOKH;

* IOTpeOye HE MOTYKHUI KOMIT I0TEp 151 POOOTH.

Henomniku:

* CKJIQJIHICTh CTBOPEHHS MacCIITaOHUX 1rp;

* [UIATHA KOMEpIIiifHA JIIIEH31S;

* BIZICYTHICTh miATpUMKH B Unity mocHIaHb Ha 30BHINIHI 010710TEKH.

CryEngine — apxiTekTypa JiJIsi CTBOPEHHS BXKE MEHIIIOTO JKaHpy irop, yepes
HEJOCTATHICTh 1HCTPYMEHTIB [JIsi PO3POOKH, aje MOXKE BUIUIMTHCh TapHOIO
rpadikoro. Harinenuit Ha AAA-cerMeHT po3poOKH Irop, OCHOBHUM HAMPSIMOM
SAKOTO € CTBOpPEHHs (DOTOpEaniCTUYHUX IIyTepiB BiJ mepmoi ocodu. JlaHHui
HaIpsIMOK MOTPEOY€EThCA Y BUPIMICHHS 3a/Jay MPOEKTy, aje Pyl Ma€e BEIUKY
HU3KY IIpo0IieM.

Ilepesaru:

* BUCOKI TTOKa3HUKHU Tpadiku;

* KpOoCIIaTHOPMHICTb.

Henoniku:

* peryJsipHi TOMIWJIKH KJIIEHTA,
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* MaJia 00IKHA PO3POOHUKIB,

* Mi3epHa KUTbKICTh yUOOBHX MaTepiajliB Ta TOKyMEHTALIM;

* CIIPSIMOBAHO CTBOPEHHSI IEBHOTO JKaHPY 1rop;

* notpedye Bemuki pecypeu [1K Bix po3poOHuKa.

Unreal Engine — irpoBuii pyuriii, SKui sK 1 OMEPEeTHUK BUKOPUCTOBYETHCS
JIs1 po3poOku AAA mpoekTiB. Y OUIBIIOCTI BUIMAAKIB BUKOPUCTOBYEThCA K 3D
3aci0. [lounHaroun i3 4eTBEpTOi BEpCii — PO3MOBCIOIKYETHCA OE3KOMTOBHO. €
OCHOBHHUM PYIIIEM OUIBIIICTI Cy4aCHHUX 1T0p.

IlepeBaru:

* [IOBHA OE3KOIITOBHICTD,

* KpOoCIIaT(HOPMHICTB;

* rpadika,

* BEJIMKUI BUOIp IHCTPYMEHTIB,

* BEJIMKA CIJIBHOTA KOPUCTYBAYiB,;

* OUThLIA 32 KOHKYPEHTIB KUIBKICTh Y4OOBOTO MaTepialy Ta JOKyMEHTaLli.

Henomnikwu:

* BICOKI TEXHIYHI BUMOTH;

* CKJIQJIHICTh B OCBOEHHI.

2) MOBH MPOTpaMyBaHHS.

Takoxx BapTO BU3HAYUTHCA - SIKy MOBY IPOTPaMyBaHHS BHKOPHCTOBYBATH.
Ha cporomHimHid JeHb PO3MVISIHYTI apXITEKTypH BHUKOPUCTOBYIO Taki MOBH
porpamyBaHHS AJi1 PO3POOKH:

1. C#

Moga nporpamyBanns C# jerimia B OCBO€HHI, Yepe3 M0 T03BOJISIE MPOIIEC
po3pobOku Oye mBuAiie. C# MiCTUTh aBTOMAaTUUHHM COOPIIIUK CMITTS JIJIs1 00’ €KTIB.
Hns  tiathopm, okpim  Windows, wmamo 1e¢ pO3MOB3IOKCHHH, X04 1 €
KpoCIuiaTpOpMHUM. [[J1s1 HEBEJIMKUX MPOEKTIB MPOIyKTUBHICTH C# € HEBIIMIHHUM
Ta e Ha piBHI 3 IHIIMMHM MOBAMH IpOrpaMyBaHHs, aje MpU MaciTaOyBaHHI

IPOEKTYy MIBUAKICTE POOOTH JOBOJI 3MEHILIYETHCS, IO MOXE CTaTH BEIMKOIO
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POOIEMOI0 y PO3TISTHYTOMY MTPoekTi. C# Mae 3HaYHY KIJTBKICTh 010J110TEK, K 1 1HIII
MOBH, 110 CYTTEBO Mouierirye po3pooky. Takox jorika B Unity 3D numetscs Ha C#,
a B CryEngine peanizoByIOThCS I€SIKI MEXaHIKH.

2. C++

Mosga nporpamyBanHsi C++ € CKIaAHIIIOW Y OCBOEHHI, ajie OUIbII IIBUIKOIO
Ta edekTuBHOW. Yepe3 CBOIO OUIbII KOHTPOJIHLOBAHICTH € OCHOBHOI MOBOIO
nporpaMmyBaHHs po3poOku irop. Jlana mMoBa mporpamyBaHHS peaji3ye JIOTIKY B
Unreal Engine ta CryEngine.

I C#, 1 C++ MOXHa BUKOPUCTOBYBATH JJis1 CTBOpeHHs irop. Ognak C++ mae
Kpaie anapaTHe 3abe3neueHns st kepyBanHs [1K abo cepsepom. Tomy 3a3Buyaii
11e OUIBII TPUAATHA MOBA JIJIsl PO3POOKH 1rop.

[Ipu nopiBusHHI C# 3 C++ MOXKHA BUIUIMTH T€, IO ITPU CTBOPIOIOTHCA
Habararo mBHIIE, HIK 3a gornoMoroto C++. Ane irpu, po3pobisieni Ha CH++, gk
IpaBuiIoO, MPALOIOTh MIBUALIE Ta € Outbll BiguutipoBaHuMu. C# Mae MizepHUI
CIIEKTp 1HCTPYMEHTIB JiJi1 po00TH, a C++ NPONOHYy€E MOBHUI KOHTPOJIb HAJ[ KOXKHUM
acnekToM noBeAiHku mporpamu. s mosu C++ € 2 pi3Hi apxiTekTypH, 1ie B Unreal
Engine ta CryEngine. CryEngine B nopiBHsiHHI OTpeOye N01aTKOBUX 3HaHHA Lua
ta C#, Mae MEHIy KOPUCTYBAllbKy MIATPUMKY Ta MOraHy JOKYMEHTAIlllo, He
MOIIUPIOETHCS Ha BC1 BUAM KoHcouei Ta OC, Mae Jty:kxe BUCOKY nertanizaiito. Unreal
Engine — e mBuamoo, mae OuLTbIIy (QYHKIIOHANBHICTH, ONTHMI3AIS Kpallia,
KOMaH/1a PO3pOOHUKIB MOTPiOHA MEHIIIA.

Xoua CryEngine mae BidyasibHy noTy»kHicTh, Unreal Engine mae Habarato
Outbll (yHAAMEHTAIBHUI pIBEHb (PYHKIIOHAIBHOCTI Ta OUIBII YyHIBEpPCAJIbHI
napameTpu i KUTbKOX pi3HUX TpadiuHUX MapameTpiB, CTBOpEHa Tpa He Oyie
O0a3yBaTuCsl TUIbKM Ha rpadili Ta Bi3yaJllbHUX e(peKTax ToMy OyJo MNpUHATE

pimenHs BukopuctoByBatu C++ 3 Unreal Engine, a came 4 Bepcito.
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1.4 IlocTanoBKa 3axaui

MeTo10 TaHOTO JOCHIIKEHHS € po3po0Ka irpOBOTO JOJMATKY U PO3BUTKY
MOTOPHUKH, PEaKIii Ta pO3Baru rpaslisi 3 Cy4acHOIO rpadikoro Ta iIrpOBUM MIPOILIECOM.
PesynbraTom Oyze mo4aTKOBY KiTbKICTh TpaBiliB 10 10 THC. Ta TOAaHHS TUIATHUX
rpadiyHUX TOBaApIB, 1100 MOCTYIIOBO 310paT CyMy JUIs PO3IIMPEHHS KOMIIaHIi.

Takum ynHOM, Ha 1bOMY eTari Jyist rpu «Shoot Them Up» Oynu chopmoBani
HACTYITHI BUMOTU:

* rpa OyJie MpeICTaBIATh 13 cebe myTep Bij 3-01 ocodu;

* B I'pl MPUCYTHIN TpaBeilb, BOPOTH, 30p0si, COIO3HUKHU Ta BOPOTU(3aTIEKUTh
BiJl 0OPaHOTO PEKUMY);

* B Ipl IPUCYTHS CUCTEMa OYOK(BOMBCTB Ta CMEPTE) 1 KOMIIOHEHT 3JI0POB'S;

* 0 3aKIHYEHHIO Yacy BCIX payHAIB a00 HAasSBHOCTI Ha pIBHI TUIbKU
OCTAHHBOT'O I'PABIlsl — 3aBEPIUICHHS TPU;

* CEHC I'pU — HAOpaTH HAMOUIBIIY KIJIBKICTh OUOK 200 CTaTh OCTAHHIM KUBUM
TPaBIIEM.

3anaui, ki BAKOHYEMO JUTSI TOCSITHEHHST METH:

— BHU3HAYCHHS aKTyaJbHOCTI POOOTH, IIJILOBY ayJAUTOPII0 Ha SKy OyJe
PO3IOBCIOIKEHO J0JIATOK Ta JIOCIHKEHHS MPEeIMETHOT 00J1aCTI;

— TPOBENICHHS aHaJi3y ITPOBUX JOJATKIB, Kl € MOAIOHUMHU 33 3MICTOM Ta
MEXaHIKO0, Ta MPOTPaMHUM 3a0€3IeUeHHs, BUIIISEMO 1X TIEpeBaru Ta HEJOIKH;

— npoBeAeHHS (QYyHKIIOHATLHOTO MOJICTIOBAHHS ITPOBOTO J0JATKY;

— MPOCKTYBaHHS MOJICII Ta CTPYKTYPH J0JIATKY;

— 00paHHs TEXHOJIOT] AJ11 PO3POOKHU IpH;

— peaizalliio CTPyKTypH irpOBOTO JTOJATKY;

— pO3pO0OTFOEMO TTPOTOTHIT,

— peaiizyeMo (pyHKIIOHAI JOJATKY;

— BUKOHYEMO TCCTYBAaHHA I'pH.
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[{i71p0BOO0 ayTUTOPIEIO TPU € JIIOAM BIKY Bia 14 pokiB siKi 3alliKaBICHHI y
BECEJIOMY, IPOCTOMY Ta TUHAMIYHOMY «TCHMILIED.
TexniuHe 3aBAaHHS Ha PO3pOOKY MPOAYKTY Yy TOBHOMY 0OCSI31 HABE/ICHO Y

noaaTky A.
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2 MOAEJIIOBAHHS TA ITIPOEKTYBAHHSA

Tax sik Bxke OyJ10 MPOBEICHO aHAaIIi3 MPEAMETHOI 00JIacTl Ta BU3HAUCHA METa

HaCTYIIHHUM CTaIlOM I\/’IIIG MOJICITOBAHHA Ta IIPOCKTYBAHHA il"pOBOFO AOIOAaTKYy.

2.1 MopaesroBaHHA NMPOTrPaMHOI peasizaunii

®dynkionanbHa Mojienb IDEFO0 BimoOpaskae GyHKIIT Ta CTPYKTYpPY CUCTEMH,
a TaKOX MOTOKM MaTepiajibHUX 00'€KTIB Ta 1H(OpMaIi, sIKl EepPETBOPIOIOTHCS 3a
JIOTIOMOTO10 1IMX (DYHKIM. 3a JOIMOMOTOI0 METOJO0JIOTii CTBOPEHO Jiarpamu JJis
MOKa3y 1€papXiyHOrOo Ta TOETAIMHOTO po3mofairy mporecis.[15, 160muodka!
HMcTouyHMK CCHUIKH He HajiieH. ]

IDEFO niarpama ckiamaeTbes 3 OJIOKIB, K1 B110OpakaloTh MPpOIiecH pooiT Ta
CTPUIOK, SIK1 BiJOOpaXXaroTh YNPABIIIHHS, MEXaHI3MH Ta JIaHI.

Jnst miarpamu IDEFO Ha Temy: «Peanizaris irpoBoro gogatky-urytep Shoot
Them Upy, cTBopeHo napametpu aist po3poonuka (puc.2.1).

BximHuMU TaHUMU O CTBOPEHHS IrPOBOTO JOJATKY € POo3po0JieHe TEXHIYHE
3apmaands (HomaTtox A). lnst ynpaBiiHHS HaMU BUKOPHCTaHI MpaBuja 1rPOBOTO
Ipolecy Ta CHUCTEeMHI BUMOTM. MexaHi3MaMM SIKI YNpaBJsAOTh € MporpamHe Ta
amaparHe 3a0e3neueHHs, po3poOHUK, TECTYBAIbHUK. BUXiTHUMU TaHUMH € TOTOBUH
ITPOBUI JTOATOK.

3 ToukH 30py KopucTtyBada (puc. 2.2), BXITHUMH JaHUMH € MPHUCTPOL
BBOJTy(KJ1aBiaTypa, MaHIMYJISATOp MUIIIA, JHPKOUCTIK). s ynpaBmiHHS - 11€ MpaBuiia
IrpOBOTO MPOLIECY Ta CUCTEMHI BUMOTH. MeXaHi3MaMu € IPOrpaMHe Ta arnapaTHe
3a0e3neyeH s Ta KOpUCTyBad. BUXiqTHUME TaHUMU € pe3yJIbTaT TPH.

Konrekctri miarpamu irpoBoro gogaatky «Shoot Them Up» B norarii IDEFO

Mpe/CTaBlIeHl Ha pUCYHKY 2.1-2.2.
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Pucynox 2.1 — Kontekctna giarpama IDEFO 3 mornsigy po3poOHuka
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CHCTEMHI BUMOTH

MpucTpoi BBOOY

A 4

07

lelimnnen irpoBoro goAaTky-WwyTepa

Pesynerat rpu

Y

"Shoot Them Up"

AnapaTHe
3abeaneYyeHHs

L
L

[paBeub

MporpamHa YacTuHa
irpoBoro gopartky

Pucynok 2.2 — KonrtekctHa gaiarpama IDEF0 3 mornsay kopuctyBada

Ha pucynky 2.3-2.4 300pakxeHa JE€KOMITO3HULIIS JlarpaM peai3alii irpoBoro

noaatky-mrytep «Shoot Them Upy.
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Pucynox 2.3 — Jlekommo3swuitist giarpamu IDEF0 3 mormsimy po3poOHuka
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Pucynok 2.4 — Jlexomnosutist giarpamu IDEF0 3 mornsay kopuctyBaya



2.2 Mope/roBaHHA BapiaHTIB BUKOPUCTAHHS

UML - maiiipocriiia 3 moBeiHKOBuX aiarpam. Lle BimoOpaskeHHs1, ke BKa3ye
GbyHKITIOHATBHI 0COOMMBOCTI Mporpamu. L{s giarpama BUKOPUCTOBYETHCS JIJIsI OTTUCY
e, AKi mepeciiaye KopucTyBad mporpamu. Jliarpama BigoOpaxkae sk came
POrpamMor0 MOTPIOHO KOPUCTYBATHUCH, Ta SIKI MOKJIMBOCTI JJisi KOPUCTyBaya BOHA
mae.[17]

Bukopuctanus ngiarpamMd BapiaHTIB BHKOPUCTAHHS JO3BOJSE TOYHO
BU3HAYMTH LTI KOPUCTYBaya 1 BUMOTH JI0 porpaMu. BoHa BijjoOpakae B3a€MO1110
MK KOPUCTYBaue€M 1 IMPOTrpaMolo, a TaKOXX B3a€EMOIN0 MPOrpamMu 3 I1HIIUMHU
cuctemMaMu abo kommnoHeHTamu. lLle n03Bosisie PO3pPOOHMKAM YITKO 3PO3YMITH
noTpeOu KOPHUCTYBauiB 1 CIPSAMYBATH CBOi 3YCHUJUIS Ha peajizailiio BiJMOBITHUX
GyHKITH.

3aranom, JllarpaMa BapiaHTiB BUKOPUCTAHHS € MMOTYKHUM IHCTPYMEHTOM JJIs1
onucy (yHKIIOHaJIBbHUX BUMOT JI0 MPOrpaMHOro 3abesnedyeHHs. Bona gomomarae
3aMOBHHMKaM, pO3pOOHMKAM 1 BCIM 3allIKaBJIEHUM CTOPOHAM OTPUMATH YITKE
ySIBIIEHHS TIPO Te, SIK TIporpama Oyjie BUKOPUCTOBYBATHCH 1 K1 KOPUCTYBAIbHUIIBKI
I[1JIl BOHA BUPIIIYE.

Crnuparounch Ha TEXHIYHE 3aBJaHHS, BHU3HAUYAEMO AaKTOPIB Ta BapiaHTH
BUKOPUCTAHHS B CUCTEMI IrPOBOTO JIOAATKY.

AKTOpH B CHUCTEMI:

e KopucryBau / rpaBenp.
BapianTu BUKOpUCTAaHHS B CUCTEMI:
= OOupaHHs pEeKUMY Ta PIBHS IPU — BUOIp PEXKUMY IPU Y TOJIOBHOMY
MEHIO;
* [louarok rpu — nepexiJ Ha piBEHb I'PU Ta 3aIyCK IrPOBOTO MPOIIECY;
» Buxizg 3 rpu — 3aBepIIeHHs MPOIECy IrPOBOro JA0JATKY;

» Jlay3a — npu3ynuHsi€ iIrpoBUii MPOLEC;
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*» KiHenp rpu — 3yOUHSE ITPOBHM MpoIec Ta BiAOOpaxkae MEHIO
CTaTUCTHKU;

= 3MiHa mapaMeTpy 3BYKY — KE€pY€ HaJallITyBaHHS T'YYHOCTI JOJIATKY;

* JIpomoBxeHHS TPH — MPOJAOBKEHHS ITPOBOTO MPOLIECY;

* Buxig 70 rOJIOBHOIO MEHIO — TEpeXiJ Ha CIEHY T'OJOBHOTO MEHIO,
3aBEPILYIOYH ITPOBUM MPOIIEC;

» Jlepe3amyck piBHS — Mepe3aBaHTaXy€ PIBEHb Ta ITPOBUM MPOIEC
CIIOYATKY;

= [lepernsig CTaTUCTUKHU TPABIIB — B1IOOpaKEHHS MOBHOI CTATHUCTUKU
IPaBIIiB.

Ha pucynky 2.5 300paxeHa aiarpama BapiaHTIB BHUKOPHUCTaHHS 1POBOTO

noaatky-mrytep «Shoot Them Upy.

Irpoewit nogaTok-lwyTep "Shoot
Them Up”

3MIHE N3paMETRY 3By

include”

MPOoOEMEHHA TP

CGHMPaHHRA DERMMY T8
piEHR

h
include

include

_.include~

Linclude_
. ] = Buxin ¥ ronosHe Mexi
KopucTysaw/pasels
include Lolser
' _.-include”

include

- T Mepezanycy pigHs
includs

MepernAg cTaTUCTHKK
rpagLie

Pucynok 2.5 — Jliarpama BapiaHTIB BUKOPUCTaHHS

2.3 [IpoeKkTyBaHHSA MPOLECHOI0 AJTOPUTMY

st TpOEKTYBaHHsSI TPOIECHOTO aJTOPUTMY BHUKOPHUCTAHO Tpadidne
npeacTaBieHHs Onok-cxemoro. ['omoBHa Mera OJOK-CXeMH — 300payKeHHS

MOCJIIIOBHOCTI MPOLECIB MPOrpamMu y BUIJISIAL PI3HUX BUIIB (Iryp Ta CTPUIOK, SIKI



32

3’enHyI0Th O0JI0oKW.[18] ¥V Onok-cxemu O00OB’S3KOBO IOBHHEH OyTH ITOYAaTOK
(mouaTok poOOTH MporpamMu) Ta KiHelb (3ymuHKa BCiX MPOIIECIB).
Ha pucyHnky 2.6 300paxkeHo 0JI0K-CXeMy irpoBOro AofaTKy-urytep «Shoot

Them Up»:



3EBAHTAMEHHR DK

Bubip pisHa

"Start game”

3aBaHTaMeHHRA

3MiHa ryuHocTi

TOMTOBHOTD MEHID PW

3BYKY

BinoOpasesHs

expaHy
3aBAHTEMEHHA

2aBaHTAMEHHA piBHA

:

MoREE NepCoHaRs
Ha pisHi

:

MonABa iHTephency

#

PoGoTa Taitmepy

:

Morga 36poi

—0
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3miHa 370poB'A
nepcoHaKa

Crpinsba

Tax MoTpanue y

s0pora

3miHa 310poE'A
BOpOra

——Hi

MoRES MEHK NaysK

JaBepLUeHHRA TpK

TMoKa3 CTaTMCTURM

ATMCHYTa Knasiwa
nayan

3meHwWweHHA Habois

BGuTo rpasus

Bu6ip aii

3mina

|

IrpoBmid Npouec

}

Pyx nepcoxaxa

laTpanue Ha
KOMMOHEHT
3gopoe'A

Hatuchyta
knaBiLa
PHONKEHHS,

HatuesyTa Tak
KNagilla aMidu

30poil

aTucHyTa Knasiua
MPULLBMALIEHHA

3MiHa BUaY Kamepy

3mMiHa 36pol

3MiHa WBMgKoCTI
<

CTaTUCTHEM

3aKpuTTA
MEHID (
"Main menu” [ )

"Restart”

Mepe3aBaHTaEHHR

@

Pucynok 2.6 — biok-cxeMa irpoBoro J01aTKy
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3 PO3POBKA ITPOBOI'O JOJAATKY

3.1 IIporpamua peanizanis

3.1.1 Ilepconaxa

[Ticns 6a30BUX MEPHIOYEPrOBUX il MO CTBOPEHHIO MPOCKTY, OOpaHHIO
nrabsoHa Bij 3-01 0cOOM Ta JOJaHHsS CTapTOBOIO KOHTEHTY, MO>KHA MEPEXOIUTH JI0
CTBOpPEHHsI IepcoHaka. [loTpiOHO cTBOpUTH 0a30BOT0 IEPCOHAXKA CTIOYATKY Y KO/,
a BKe MOTIM YHACJ1IyBaTUCh B HbOTO 1 cTBOpUTH Blueprint Class. 3a moomororo
3pa3ka mytepy, Hananuil y Epic Games, 3pooutu mirpaiito Character Mesh 3 iioro
Skeletal Mesh, Texctypamu, ¢iznyHMMH MaTepiaaMd Ta KOJi3isMu. Burmsia

nepcoHaxa (puc. 3.1):

T
. L ; . "‘ > B o debug object selected+
+Add Component - - -
Col e d Cl S Clas:

s simulation Play Debug Filter

f BP_STUBaseCharacter (self)
4§ Capsule Component (CollisionCylinder) (Inherited)
&, Arrow Component (Arrow) (Inherited) =
£ Mesh (CharacterMesho) (inherited)
° ment (CharMoveComp) (Inherited)
rited)

M \y Blueprint

+-AddNew - o-
4Graphs +
4% EventGraph
© Event BeginPlay
© Event ActorBeginOverlap
© Event Tick
4Functions
7 ConstructionScript
Macros
Variables

Event Dispatchers

Pucynok 3.1 — I'onoBHuU# nepcoHax

Ham po3nouMHaEeThCs TMpOTrpaMHa peanizallis pyxXy MepcoHaxka 3a

nomoMororo MoBu C++, 1171t 1iboro notpiono crBoputH Player Controller uepes sikuii
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MOJKJIMBAa B3a€EMOJIIsl 3 MepcoHakeM Ta peanizyBatu (ynkiii y Player Character
daitni koay, Ae OyAyTh peanizoBaHi BCl PyHKIII B3a€EMO/Iii IPUCTPOIB BBOAY 3 IPOIO,
J0JTATKOBO HA3HAUWTH KJIABIIIM Y HANTAINTYBAHHSX MPOEKTAa Ha3HAYMTH Action Ta
Axis Mapping. Burnsn Input Haamrysans (puc. 3.2):

4 pction Mappings 4 @

+
g
+
+

> B
4 pyis Mappings 4+ @
> B
> t
> t
> +
> s
> t
> t

Speech Mappings

Pucynok 3.2 — Input HanamryBaHHs

[Ticnst cTBOpEHHS pyXy MEepCOoHaXka CTa€e 3p03yMUIO 10 MOTPIOH1 aHIMaIli1, K1
TaKOX MICTATbCS y 3pasii myTtepy Bij Epic Games. ¥V animMariiiHoMy OJIONPUHTI
noTpioHo cTBopUTH State Machine 3 6a30BuMu aHiMartlisiMu nepecyBaHHs (puc. 3.3)
Ta JO0JAaTH WOro Ha aHiMamiiHuii rpad, ae Takox gomatu Aim Offset mms

KOPEKTHOTO BiJIOOpa)KEHHS MOTIISTY MePCOHaXA.



B 7BP_Character C_0in

JumpsStart e |

JumpLoop

Entry

onn JumpEnd

Pucynok 3.3 — State Machine nepecyBanus

3.1.2 3mopoB’s

Konmu Bci aHiMalii mepcoHa)ka BCTAHOBJICHI MOXHA TI0YaTH TPOLIEC
CTBOPEHHSI KOMITOHEHTY 3/I0pOB’s rpaBlid. B HbOMy MOTpPiOHO CTBOPUTH (YHKIIIT
OTPUMAaHHS MOIIKOKEeHb (3 BUIIB), aBTOpEreHepallii 310poB’si, BCTAHOBJIEHHS Ha
NIEBHE 3HAUEHHS OYOK 3/I0pOB’sl Ta CMEPTI NepcoHaxka. Takoxk CTBOpEeHO Spectator
Pawn it BibHOTO pyXy Ta HMEPETIsAy y pa3i CMEpPTi repos.

VY komnonentiB B Unreal Engine Hemae Bi3yajnbHOI YaCTUHU, BOHU TUIBKH
3amporpaMoBaHi Ha MeBH1 QYHKINT Ta JJOIaI0ThCS 10 OJIFOTIPUHTIB.

3.1.3 36pos

HactynHum KpokoMm € cTBopeHHs 6a30BaHOro Kiiacy 30poi 3 imnoprom Mesh
Ta TEKCTYyp. Takox mapanenbHO po3po0IeHO IPOTOTHUIT IPUILILTY, ISl PABUIBHOTO
TECTyBaHHS CTpUILOM Ta MoOAalbllla HOro mnepepoOka y QiHATBHUN BUIIIS.
CTBOpEeHO KOMMIOHEHT 30pOoi 11 TMMOBHOTO BIJICIIAKOBYBaHHS 1HGOpMAIIis 00
o0Opanoi 30poi, Ha0OiB Ta (QyHKIi, HAMPUKIAJ: MMOYaTH Ta 3YNUHUTU CTPLILOY,

3MIHUTH 30pOr0, Tepe3apspKaHHs, NPUONMKEHHS KaMepH, CHOPSAUTH 30polo,
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HIami3ariss Ta TpPOTpaBaHHS aHiIMaIliid, 0arato MepeBIpOK ISl KOPEKTHOTO
CHpALIOBaHHSI OCHOBHHX (DYHKITIH.

[TapanenbHO 3 KOMIIOHEHTOM PO3pO0JIIOBaIachk MeXaHika CTpiIbOu 0a30Boi
30poi. Jlnis i€l peanizaiii 0ysio 00paHo cTBOPUTH BipTyanbHui MeToq MakeShot ta
e 1oAaTKoB1 PyHKIIT 3B’s3aH1 31 CTPUIBOOIO, K1 Y MOJAJBIIOMY IMEPEHECYThCS Y
KJlac TeBHOI 30poi, abo craHyTh BipTyalbHUMHU. JIOTIKy MpOpaxyHKY MOJIBOTY
naTpoHa OyIo peanizoBaHo uepes Line Trace.

Takoxx Ha 1pOMY eTami OyJio B3a€MOJis 3 KOMIIOHEHTOM 370pOB’Sl Ta
peanizoBani pyHkiii Make Damage 11t pi3HOTO TUITY IIKOJIH.

Bursin mepioi 30poi (puc. 3.4):

L

DT — ’95‘ 3

.o
1=
o
a8
2
"
&
r—
o TS
. E—

Pucynox 3.4 — Base weapon

[Ticns peanizamii mepmioro MpoTOTUIY 30poi MOTPIOHO OYyJI0 TOMOBHUTH
aHIMarlii 3MIMICHHS IPHUIILUIIOBAHHS IS KOPEKTHOTO BigoOpa)KeHHsSI CTPiiInOH.
[IpoBeneHO HanalmITyBaHHS 1HBEPCHOI KIHEMATHUKU JUIsl KICTKM PYKH HEPCOHAXa.
CtBOpeHo TaiiMep Ta (YHKIIIIO ISl PETYTIOBAHHS KUTHKOCTI MOCTPILIIB 32 TIEBHUM
yac.

Jlani cTBOpeHO /1Ba HOBUX KJIacH 30poi Ui peasizaliito TBUHTIBKHY Ta 0a3yKu

(puc 3.6-3.7). Bimbmiicte ¢yHkiid 06a30Boi 30poi Oyn0 MepeHeceHO y Kiiac
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TBUHTIBKH, a JUIst 6a3yku OyJio CTBOPEHMIA JOJAaTKOBHUI 00’ €KT pakeTa. PeanizoBaHo

CHayH pakeTH, ii pyX Ta JIOTIKy Hpy MOTparuisiHHI y 00’ektu. Burmsa cHapsmy

(puc. 3.5):

® Ep STl Yiespon . [ @ BPETOPIBETERI

- = " BB o debug abject selected~

Pucynok 3.5 — Projectile

[Ticnst uporo Oy 10 AOJAHO aHIMAIIlT eKIMipyBaHHs U1t 30pOoi TP MOYATKY TPU
Ta iX 3MiH1, aHIMaIlil niepe3apspKeHHs 30poi pi3Hux TumiB. Jlogano dbyHKii ass
O0OMEKEHHS CTPLILOU NP aHIMaIlii.

Byno po3po0bieHo okpeMuid (aitit 1uist CTpyKTyp K1 OyTyTh MICTUTHUCS y Tpi.
Ha nanomy erarii CTBOpEHO CTPYKTYpy iHpOopMaliii mpo maTpoHH, po 30poro Ta Mpo

Ul nanHi 30poi.



-
@ v e z

o CIBEDRENE| Simuati

Baseizapan ® BP.STURIEWEapan Oz el )

% WO . B e - T
4 Find ide Ureelate yos setings (IRREDRENG St Play Debug Fier

- it f o Serip. @8 Event Grapl

o e cm G ENR O GERED

Pucynoxk 3.6 — Launcher (6a3yka)

JlonaTkoBO MJis TBUHTIBKM JOAAHO PI3HY KUIBKICTh TOIIKOJXKEHHS

NOTPAIUISIHHI B IEBH1 YaCTUHHU T1JIa.
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3.1.4 BoynoBana cuctema intepdeiicy UMG

Unreal Motion Graphics (UMG) — mie BOyzoBaHa cuctema iHTepdeicy
kopuctyBaua Unreal Engine, ska BHUKOPHCTOBYETBCS IJIsi CTBOPEHHS TaKHX
iHTepdeiiciB, SIK MEHIO 1 TEKCTOBI Mojs. [HTepdeiicu KopucTyBaya, CTBOpPEHI 3a
nonomMororo UMG, cknamaroThbCs 3 MIHI-IOIATKIB.

B nepmry gepry nipu po3po6iii iHTepdericy rpasiis 0yJio po3po0JIeHO MIKaTy
3I0POB’s, PI3HI BUIW TPHUIIY IJIsT KOKHOI 30poi, BIIKET OO€NpHUMaciB, 3aMiHy
iHTepdeiica y pexxumi crioctepirada. [lani crBopeno Ul egext kpoBi Ha ekpaHi, IpH

3MEHIIEHH1 310poB’s. Burinsia intepdeticy kopucryBaya (puc. 3.7):

B ity ki SR ) % = e

bug Fil

Round: /4

00:00

0 kills

No Animation Selected

Pucynoxk 3.7 — Intepdeiic kopuctyBaua

3.1.5 Pickup 06’extn

byno crtBopeno crangaptauii Pickup o0’ekT sikuii pearye Ha KOJi3it0
31ITKHEHHS 3 TpaBieM. Bin 6a3oBoro 06’ekra cTBopeHi nBa Buau Pickup: 3m0poB’s
Ta J0AaTKOBHUX cHapsAiB /uist Launcher. PeanizoBano nosiBy 00’€KTiB yepe3 JesSKUi

Jac micisl migOupanHs, 1X o0epTaHHs, CTBOPEHO CHeIiaibHIi MaTepiai, Ta Static
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Mesh. 3anporpamoBana Jiorika JoJaBaHHS OO€NpHUIAciB Ta 370pPOB’S Ha MEBHE

3HaveHHs1. Burisin Pickup 06’exriB (puc 3.8-3.9):

a =4 ﬁs B 1o debug object selected ~ |

s \IBEEDRE it f

FARCHTE] I
=

Pucynox 3.9 — Pickup 00’exT cHapsiaiB
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3.1.6 Bizyansni edpextu VFX, Niagara

Niagara — me cucreMa 4YaCTHHOK Bi3yaJlbHUX €(EKTIiB HOBOTO ITOKOJIHHS
nonana y Unreal Engine Bepcii 4.27 Ta Buie.

VY wiit yactuHi po6oTH OYJI0 CTBOPEHO Ta JOJAHO J0 TPHU Bi3yalibHI e€(eKTH
MOCTPLITIB, a caMe CIITY BiJ MOTPAIUISIHHS HAa TEKCTypaxX MEpPCoHaXka Ta 00’ €KTIB Ha
piBHI, edekTiB guMy I 30poi, nuieidy Ui 3BUYaAHHOTO MaTpoHa Ta CHaPSIY
0a3ykwu, 1 ehexT BUOYxy. [l cimimy Bix mocTpiry Oyio JoaHo creriaibHi (Gi3udHi
MaTtepiaid HakiagaaHHsA. byno 3amiHeHo aHiMmariro cmepti Ha Ragdoll physics ms
(b13MYHOI CUMYJIAILIT TUTA IEPCOHAXA, IS OUTBIIOL peanicTUYHOCTI. JlogaHo TpscKy

KaMepu mpu 3MeHIeHH1 370poB’s. [lpuknang pobGotu 3 Niagara cucTeMOrO

Pucynox 3.10 — Edext BuOyxy cHapsay 0a3yku

3.1.7 UItyynuit inTenext Al
JUjis CTBOPEHHS LUITYYHOTO 1HTEJIEKTY MPOTUBHUKIB OYJIO CTBOPEHO OKPEMOTO
NepCOHaXka, 3 O0aThKIBCHKUM KJlacoM 0a30BOro mnepcoHaxa. JloJjaHo Ha piBeHb

HaBIralliHy CITKY JJIA pyXy Ta CTBOPEHO JiepeBo noBeaiHku (puc 3.11).



&2 Run EQS Query

2 Run EQS Query

Pucynok 3.11 — JlepeBo MOBEIIHKH IITYYHOT'O IHTEJIEKTY

Jlns nepeBa MmoBeIiHKA CTBOPEHI:

3apnanHs (Tasks), a came nmpopaxyHOK JIOKaIlii pyxy;

KomroHeHTH cripuitHsTTsa(PerceptionComponent) 3apusiku sikum NPC
0ayaTh Ta pearyroTh Ha MPOTUBHUKIB Ta MIKOAY;

cepBicu HaxopkeHHs npotuBHUKa(Al Services), ctpiibou Ta 3MiHH
30poi;

cuctemu 3anutiB cepenoBuia (EQS), Taki sk momyk Pickup 06’exTiB
3JI0POB’sI Ta MAaTPOHIB, BUMIAJAKOBUN PyX Npu OadeHH1 MPOTUBHUKA Ta
HOT0 BIICYTHOCTI;

JEKOpaTopH AJIA HUX, SIKI paxyloTh 4d NOTP10HO nepcoHaxy Pickup
00’€KT 3I0pOB’sI UM CHAPSIB Ta YU € IPOTUBHUK SKOT'O MOYKHA

OOAUUTH.

3.1.8 Game Mode

[Ticnst crBopenHst 6a3oBoro kiacy Game Mode noTpiOHO cTBOpUTH (HyHKIIIT

CHayHy TIEPCOHaXIB JJII KOPEKTHOTO TMOYATKy TPU Ta iX OXKHBJICHHS 31 CTaHy

Harjasgaaqa.

Takox y kiaci CTBOpeHO (YHKII MOYaTKy TIpu Ta Tailmep s

pOpaxyBaHHs YaCOBUX MEX PayHIy, J0JATKOBO JIsl IbOTO OyJI0 CTBOPEHO PeCTapT
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BCIX TpaBIiB Ha piBHI. J{aji CTBOpEHO Kiac /Uit KOMaHIHOI TPH, B SIKOMY CTBOPEHO
GYHKINIO pO3MOALTY BCIX TpaBIiB HA KOMaHJIHW, Yepe3 Ie JOJATKOBO Y JEpeBi
noseniHku NPC rpasiiB, a came B KOMIIOHEHTI COPUUHATTS OYyJO IPOpaxoBaHO
CTpiIBOY TUIBKHM MO TMEPCOHA)KaM 3 1HIIOI KOMaHAHW. TakoX CTBOPEHO KJac s
pexumy Last Man Standing B sikoMy BH3Ha4€HO IpaBWJIa TP, a caM€ KUIbKICTb
pa3iB MepepoDKEHHST AOPIBHIOE JIBOM, TOOTO 3 KHUTTSA, Ta 3aKiHYCHHS I'pU IpU
BIDKUBAHH1 OCTAaHHBOTO TPABIIS.

CTBOpEHO OKpeMMi Ki1ac JUIs MiApaxyBaHHA Ta 30€pIraHHs CTATUCTUKU BCIX

MEPCOHAXKIB, JIJIs1 OJAIBIIOT0 HOr0 BUKOPUCTAHHS Ha KIHIIEBOMY €KpaHi.

3.1.8 Intepdeiic

CTBOpEHO HOBY CTPYKTYpy Uil 3MiHU cTaHy Ipu (InProgress, GamePaused,
GameOver). [yis Bcboro iHTepdeiicy rpu OyJio iIMIIOPTOBAHO JACKiIbKa MPUQTIB.
CTBOpeHO €KpaH may3u 3 KHOIKAMHU IEepPeXoay T0 MEHIO Ta Iepe3amycK piBHS
(puc. 3.12). Takox po3po0JEHO BIIKET KIHIIEBOIO €KpaHy 3 aHaJOTTYHUMH
KHOIIKAMH Ta BUBOJIOM KIiHIIEBOI CTATUCTUKH KOXKHOTO IpaBiis y Ta0swmii(puc 3.13),
okpemo it pexumy Last Man Standing cTBOpeHO cX0Mil KIHUEBUW e€KpaH (puc
3.14). CtBOpEHO OKpeMiii piBEHB IJIs TOJIOBHOTO MEHIO, TOJaHO Ha HHOT'O JKEPEIIO
CBITJIa Ta JUM, HAKIAJEHO TMOBEPX BIHKET 3 BUOOPOM PEKUMY, KAPTUHKHU JIJIS
pexuMiB OyJio 3reHepoBaHo 3a gonomororo BlueWillow Al, kHonkamu ctapTy Ta
Buxoay 3 rpu (puc 3.15). IlapanensHo po3po0I€HO BiMKET 3MIiHM T'YYHOCTI Ta
JI0JIaHO Ha OKPEM1 €KpaHU MEHIO.

VY rp1 nogano Ul g BiioOpakeHH MOTOYHOTO CTaHy 3[I0pPOB’ sl IPOTHBHUKA
Ipy JOCSITHEHHI TIEBHOI BIAMITKM Ta Tpu HaOmmwkeHHl g0 1msoro NPC. o
iHTepdeicy rpaBiisl 10JaHO BiI0OpaKeHHS KIIbKOCTI BOMBCTB.

JIyist BCiX BIIDKETIB I0JJaHO aHIMAIlil 3aTyXaHHS Ta MOSBH.
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Pucynok 3.13 — KinneBuii ekpan juist Deathmatch ta Team Deathmatch
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QUIT GAME X

Pucynok 3.15 — ['onoBHe MeHIO

3.1.8 3Byknu

ImnopToBano 3BykH 3 mabnony mrytepa B Epic Games. Jlogano Bci 3Byku
Ut iHTepdeicy Tpu, GOHOBUI 3BYK JIJIS MEHIO Ta MPOLIECY IPH, 3BYKH MOYATKY Ta
BIJIKPUBAaHHS MCHIO.

J7s1 irpoBOTO TIPOLIECY I'PH J0JIaH1 3BYKH:
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® [IEPCOHAXY, TaKi K KPOKy, Oiry, ctpuOka Ta CMEpTi MEPCOHAKA Ha
JIHIAX aHIMaIT;

e 30poi, Taki sIK 3BYKH Mepe3apsiIKH, OCTPLUTY 2 BUAIB, TOJBOTY CHAPSITY
Ta Horo BHOYXy, 3BYK TMOTPAIUITHHS B TIEPCOHAXKA Ta 3BUYANHHX
00’ €KTiB, 3ByK KOJIM Ha0Oi BUYEPIIaHO;

e Pickup akTopiB, st MAHATTS Ta 3BYKY BUKOPUCTAHHSI.

Bci 3Byku peanizoBani 3a gomnomororo Sound Attention ajisi mpocTOPOBOTO

3BYKY.

3.1.8 PiBHi

Jlnst BCIX peXHMMIB CTBOPEHO pI3HI PIBHI, peani3oBaHl yepe3 IMIOPTOBaHI
00’€KTH Ta TEOMETPUYHI 00’ €KTH HA SIK1 HAKJIAJIEHO TEKCTYpHU 3 MacIITa0yBaHHSIM
nij ix po3mip. s KOXXKHOTO PiBHSI CTBOPEHO PI3HE OCBITJICHHSA, JOJAHO TOYKH
nepepoXKeHHsI M1 KIJIbKICTh MEPCOHAXIB Ha P1BHI, po3cTaBiieHo Pickup aktopu. 3a
JIOTIOMOTOI0 TEOMETPUYHHUX OO0’€KTIB Ta HaKIaJaHHS Ha HUX MOJYIPO30pOl
TEKCTypH 0YJI0 3p00JICHO CTIHU PIBHS Uepe3 K1 TOJOBHUN Tepoi HE 3MOKE BUTIACTH
3a piBeHb. Ha K0XHUI piBEHb 0aHO HABITaLIMHY CITKY JJISl IITYYHOTO 1HTEJIEKTY

Ta CITKY JJIs MpOopaxyBaHHS TiHEH KOXXHOTO CTaTMYHOro 00’€kTy. Burisia piBHIB

(puc 3.16-3.18):



 ENTE——

+Add Component ~ o2 Blueprint/Add Script

WAGImpor] @ save All €

B Add/import el @ Save Al € 5 | % Content » Levels

ntent

Pucynok 3.17 — PiBens qyist Deathmatch



B AGHImpor] [ Save Al € 5 | % Content » Level

Pucynox 3.18 — PiBens ayia Last Man Standing

3.2 TectyBaHHs Ta nMpane31aTHICTD

[Ticnst Ta mijg yac KOXKHOTO €Tary po3pOoOKH MpEJCTaBICHUX B MPOrpamMHii
peanmizamii OyJi0 TEPEeBIPEHO Ta TMpPOTeCTOBaHI BCI (YHKIIT SKI TOBUHHI
BUKOHYBAaTHCh. [10 mepiie Oyio mpoTecToBaHa MeXaHiKa pyXy Ta aHIMaIlis Jis pyxy
NEepPCOHaXka, IJIABHUW MepexiJ A0 HACTYMHOI aHIMalii Ta Migi0paHi 4Yacosi
oOMeXeHHs TMepexoay, JAeski adiMamii Oyno 3amukieHo. s TecTyBaHHS
KOMITOHEHTY 370pOB’sl Oyl CTBOpPEHI pajiaibHl JpKepella HAHECEHHS IIKOIU
(puc. 3.19). [1ix yac TecTyBaHHS MEXaHIKU CTPLILOU BUKIMKaHO Debug mniHito, 11
KOPEKTHOTO po3yMiHHS. TecTyBaHHS MITYYHOTO 1HTEJIEKTY MPOBOIUIOCH MOETAITHO

MIpU J0JIaHH1 HOBUX MOXJIUBOCTeH nmoBeainku NPC.
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Pucynok 3.19 — Axtop mis TecTyBaHHS 3MEHILICHHS 3I0POB’ S

[IpoekT 30MpaBcs 3a JONOMOIOK BHYTPIIIHBOI TEXHOJIOT1 MaKyBaHHS s
cuctemu Windows (64-bit), xoHdiryparmist - TpaHcrmoptyBaHHs. ITicist K0KHOTO
eTamy IpOoeKT MaKyBaBcs, 00 MEPEeBIPUTH OCTaHHI 3MIHU HA MIPAIe3JaTHICTh Y .eXe
dbopmarti. [Tpu nepiiii 30ipiii y HaJAIITyBaHHSIX MMPOEKTY OyJI0 BCTAHOBJIEHO PIBEHB
IIPU 3aIlyCKy, Ha TOM MOMEHT 1€ He OyJI0 PIBHS MEHIO, TOMY Ofpa3y Hoyajiach rpa.
VY HacTymHHMX TNaKyBaHHAX MPOEKTY nomaHo Splash kapTuHKy mpu 3arpysimi Ta
1KOHKY fojatka. OcTaHHIM KpOoKOM Oyiia MoBHA 300pKa MPOEKTY Ta MepeBipKa BCIX

MOKJIMBOCTEHU TPH.
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BUCHOBKU

[lin dYac BHUKOHAHHS AWIUIOMHOTO MPOEKTY Ta [UJIsl JIOCSTHEHHS METH
NepIIoYeproBo OyJ0 MPOBEIECHO OIS CTATUCTUYHUX JIAHUX TMOIMYJISIPHOCTI Ta
pUHKY 1rpoBoi iHxycTpii. Jlami Oyno mpoBeneHO orisia 3aco0iB peamizamii s
PO3pOOKHU KOMIT'IOTEpHHUX 1rop. BusiBieHo: irpoBa 1HIYCTpis ay>Ke MOMYJISIPHHMA
iHQopMaIliiHUN  CEeTMEHT, PHHOK TIOCTIMHO 30UIBIIYETHCA, YacTKa came
KOMIT IOTEPHUX 1TOp € BEIUKOI0. TOMY aKTyaJabHICTh CTBOPEHHS ITPOBOTO JI0AATKY
xaupy mytep A K e nalnonynsapHimm, 1ei 10JaTOK € KOMEPIIIHO KOPUCHUM.

HactynHuM KpokoM OyB IPOBEIEHUN aHaI3 IFPOBUX JAOJATKIB CXOXKHX 3a
17IE€10 Ta )KaHPOM, 110 JAAJI0 3MOT'Y CTBOPUTH NOP1BHAJIBHY Tabauito. BussieHo, mo
HEOOX1THO MPUAUINTH yBary Ha irpoBUi mpoliec, BOY10BaHUM MTYYHUN THTEICKT Y
PYILIIO0, MEXAHIKH IIyTepa Ta AKICTh Ipadiku.

[lin vac mpoekTyBaHHS Ta MOJIETIOBaHHS Oyiau po3poOJeHI KOHTEKCTHI
Jiarpamu Ta 0JIOK-cxema MpoIeciB, Ha 0a3l IKUX CTBOPEHO ITPOBUM JI0JATOK KaHPY
mrytep. Lle nano 3Mory BiACIIAKYBAaTH IPOLIECH PO3POOKH Ta MOKIMUBOCTI TPH.

Haumi Oyna npoBeaeHa po3poOka 101aTKy:
®  BCiX BU3HAYEHUX MEXaHIK — MPUCKOPEHHS NIEPCOHAXKa, CTpUIL0a, 3MiHa 30pOT;
®  3a paxyHOK BOymoBaHoro Al peamizoBaHO OOMEXEHHS PyXy NEpcoHa)ka 3a

Marolo, pearyBaHHs Ha Jil0 CTOPOHHBOTO aKTOpa, MOIIYK HEOOXITHUX
KOMITOHEHTIB;
®  CTBOPEHO Bi3yaJIbHE Ta 3ByKOBE HaBaHTA)KEHHSI.

Peanizariss Tpu BUKOHAHO 3a JOTMOMOIOK MOBHM mporpamyBanHs C++ Ta
cepenosuiieM JetBrains Rider, irpoBoro pymisi Unreal Engine 4 Ta mtydyHum
IHTEJIEKTOM TreHepatopa kapTHHOK 3a 3anutoMm BlueWillow Al TecryBanns
MIPOBOJIUIIOCH 10 X0y peai3allii MexaHiK.

PesynpTarom poOoTH HaJ AUIIIOMHUM IIPOEKTOM € TOTOBUH IrPOBUM T01ATOK

«Shoot Them Up» nist onepariiinoi cucremu Windows.
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1. Ilpu3Ha4yeHHH il MeTa CTBOPEHHS iIrPOBOI0 10aTKY

1.1 Ilpu3HavyeHHs irPOBOIO 10AATKY

IrpoBuii 10JAaTOK Mae peami3yBaTH TMOBHE (DYHKIIIOHYBAaHHS ITPOBOTO

IPOLECY Ta PEKUMIB TPH, JIJIs1 IEMOHCTpAIlil MOKIMBOCTEH TOAATKY.

1.2 MeTa cTBOpPEHHS irpOBOIro J0AaTKY

MeToro 1aHOTO JOCIHIKEHHS € po3po0OKa IrpOBOTO JOAATKY IS PO3BUTKY

MOTOPHUKH, PEaKIii Ta pO3Bar rpaBlisl 3 Cy4acHOIO rpagiKoro Ta IrPOBUM MTPOLIECOM.

1.3 LinsoBa ayguropis

J1o 1IIb0BOIO ayIUTOPIi TPU MOKHA BIJTHECTHU JIFOAEH BiKOM Bif 14 pokiB sKi

3aIliKaBJICHHI y BECEJIOMY, IPOCTOMY Ta JUHAMIYHOMY «TE€UMILIET».

2 Bumoru 10 irpoBoro 101aTKy

2.1 Bumoru 10 irpoBoro 104aTky B HiJioMmy

2.1.1 BuMoru 10 CTPYKTYpH il PyHKIIOHYBAHHSA irPOBOro 101aTKy

IrpoBuii togaTok Mae OyTH JOCTYIHUM 32 I0OMIOMOTOIO (haiija 3aBaHTaKEHHS.

IrpoBuii 0AaTOK TMOBWUHEH CKJIAJIATUCS 13 B3aEMO3AJICKHUX PO3JAUIB 13 YITKO

PO3AUICHUMH (PYHKITISIMH.

2.1.2 BuMoru 10 nepcoHaJsy
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[lepconanom € TexHIYHUN PO3POOHHK, SIKUH MOBHHEH MaTH OCOOJMBI
TEXHIYHI HAaBUYKH 3 PO3pOOKH IrpoBUX JA0AaTKiB. Po3poOHHMKM MaioTh
HiATPUMYBATH MPOTPAMHUIN MPOAYKT OHOBJICHHSMH, TOMY TIOBUHHI MaTH HaBUYKU

MoBH nporpamyBanHsa C++ ta nporpamu Unreal Engine 4.

2.1.3 Bumoru 10 30epe:keHHs inpopmamii

Bces indopmariis HamaHa B irpoBOMYy J0JIATKy 30€pira€TbCs TUIBKH Yy

IPOrpaMHOMY KOJIi, peajli30BaHMMHU MOBOIO NporpamyBaHHs C++.

2.1.4 Bumoru 10 po3Me;KyBaHHS J0CTYITy

Po3po0:toBanuii 1o1aTOK Ma€e OyTH 3araJbHOAOCTYITHUM JIJIsl 3aBaHTAXKCHHS
y mepexi Intepuer. IlpaBa moctymy no0 iHQopmalii po3mMexoBaHi 3a TpynamMu
KOPHUCTYBAauiB: TEXHIYHI pO3POOHUKH Ta I'paBIli/KOpUCcTyBadi. TexHIYH1 pO3pOOHUKH
MalOTh  HEOOMEXKEHM  JOCTyHn A0  JAaHMX  [pH, MOXIHUBICTIO  iX
3MIHW/BUIATICHHS/TOTaHHS.

KopuctyBau 1rpoBoro A0JaTKy Ma€ JOCTYIl A0 TPU Ta BCIX il peKUMIB Ta
neperysiy] ICEBJOHIMY KOPUCTYBAYIB y I'pl 3 HUM.

Po3pobHuKKM MamTh JOCTYN [0 TPOrPaMHOTO KOAY, Bi3yaJbHOTO
HAaBAaHTA)XCHHA Ta BCHOTO MPOEKTY 3 MOXIJIMBICTIO 3MIHIOBAaTH, JOAABaTH YU
BUJAJATH IX.

JlonaTok CTBOPIOETHCS I BUKOpUCTaHHA Ha Ituiatdopmax Windows 7

(SP1),Windows 8, Windows 10 a6o Windows 11.

2.2 CTpyKTypa irpoBoro 104aTKky

2.2.1 3aranbHa iHdopManisi PO CTPYKTYPY irpoBOro 10JaTKy
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CrtpykTypa irpoBOro J0JaTKy — 11€ Hablp pi3HUX PiBHIB, SK1 OB’ s3aHI Yyepe3

TOJIOBHE MEHIO. B TOJIOBHOMY MEHIO € MOKIIMBICTh OOpaTH PiBEHb Ta PEKUM TPH.

2.2.2 Hagirauis

OcHoBHa HaBiraiis peajizoBaHa B TOJIOBHOMY MEHIO, MEHIO May3U Ta €KpaHy
3aBepIleHHs Tpu. Ha KOXHOMY piBHI € MEHIO May3HW Ta €KpaH CTATUCTHKH IiCIIs

3aBCPHICHHA I'PU, B AKHX € KHOIIKA IICPpEXoay JO I'OJIOBHOT'O MCHIO I'PH.

2.2.3 HanoBHEeHHs irpoBOro A10JaTKy

HanoBHeHHs iI‘pOBOFO A0OAaTKy OOAATKOBHM KOHTCHTOM MOXKIIMBO JIMIIC

po3poOHUKOM, Oe3nocepeinbo uepes cepenonuiie Unreal Engine.

2.2.4 JIn3aiiH Ta CTPYKTYpa A0AATKY

Tak, K JIOJATOK L€ WLIYyTEep, MOTO NW3allH BUKOHAHWW y YOPHO-UYEPBOHUX
KOJbOpax g Oulbll cepilo3HOro TOHy Tpu. IHTepdeiic 3podieHuid y
GyTYypUCTUYHOMY CTUJI, TaK SIK IEPCOHAXK1 — 1€ KIOOPTH 13 30po€t0 MaitOyTHROTO.
Hagiramis no qoaarky 3po6JjieHa MaKCUMaJIbHO MPOCTO, 00 HOBUM KOPHUCTYBadyaM

OyJIO IPOCTO 3PO3YMITH JI0JATOK.
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QUIT GAME X

U

Team Deathmatch _ Deatht» Last,Man ﬁindinq j

START GAME

Pucynok A.1 — MeHnto rpu

N

CONTINUE

Pucynoxk A.2 — MeHto naysu
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Name

Player

Bot Yarik
Bot Mosk
Bot Kostya
Bot Vanya
Bot Ded

Dt Dand

Pucynoxk A.3 — Expan 3aBepiieHHs rpu

» Shift+F1 for Mouse Cursor
NUUIU: 17§

04:59

0 kitls

Pucynok A.4 — Iatepdeiic Ta BUrisn rpu
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2.2.5 KopoTkuii 0nuc roJIOBHOI0 NOTOKY BUKOHAHHS NPOTrPaMHu

[Ipu 3amycKy noAaTKy MU MOTPAIUIIEMO B TOJOBHE MEHIO. B rosoBHOMY
MEHIO MU MOXEMO O0paTH piBEHb Ta MMOYATHU I'PATH, 3MEHIIUTH TYYHICTh JOJATKY
gy BUMTH 3 rpu. Komm My mouymHaeMo TpaTH, TO MOTPAIUIIEMO Ha PIBEHb Ta
NOYMHAETHCS 1rpoBUi mpouec. [lin Yac irpoBOro mporecy MOXEMO HaTHCHYTH
KJIaBILIYy Nay3H Ta Y MEHIO May3U IEePe3aBaHTAKUTH PIBEHb YX BUNTH 1O TOJIOBHOTO
meHnto. [licns 3aBepieHHs Yacy YU 3aBeplIeHHs I'py 0a4MMO €KpaH 3aBepIIEeHHS Py

Ta TaKOX MOZKCMO 3p06I/ITPI ,ZIll SK Ha MCHIO I1ay3H.

2.3 Bumoru 10 GyHKIiOHYBAHHS CUCTEeMH

2.3.1 IloTpedu xKopucTyBaua

[ToTpeOu kopucTyBaua HaBeneHi y Tabuui A. 1.

Tabmuus A.1 — Ilorpedu kopuctyBaua

ID IHoTpedu KopucryBaua H:xepeJio
UN-01 CralinpHu# 1TpOBUIA TTPOIIEC KopucryBau
UN-02 | MoxuBiCTh OOMpAaTH PiBHI/PUKUMEU TPH KopucryBau

UN-03 3miHa 30poi, JIKyBaHHA Ta MIIHATTA JoaatkoBux | KopucrtyBau

Ha0o1B

UN-04 | HasBHiCTh 3BYKOBOTO CyIpoBOAY Iipu B3aemozii | KopuctyBau

3 00’ eKTaMu

UN-05 [lepernsn pe3ynbTartiB rpu KopucrtyBau

UN-06 | 3mina, BupaJieHHs Ta JOJIaHHS MPOTPAMHOTO TexHiunui
KOJTy, BI3yaJIbHOTO Ta 3ByKOBOTO HABAHTAXEHHS | PO3POOHHUK

rpu

UN-07 3py4HMil Ta WBUAKKUM 1HTEp(deiic rpu Ta MEHIO KopucryBau




Ha ocHoBi moTpe6® kopucTyBada OynM BHM3HAU€HI Taki (YHKIIOHAIbHI

BHUMOT'H:

2.3.2 OyHKUIOHAJIBHI BUMOTH

e CraOuIbHICTb I'pH;

e HasBHICTh 3pyYHUX BIKOH MEHIO;

e MOXIMBICTh 3MIHU PEKUMY Y TOJIOBHOMY MEHIO;

e MOXIMBICTH 3MIHU 30pOi, TIKyBaHHS Ta MITHATTS 10AATKOBUX OOEMPUIIACIB;

e MOKIJIMBICTh YyTH B3a€MO/I1I0 3 00’ €KTaMHU Ha PiBHI Ta J1i 1HIIHUX IEPCOHAXIB

Ha PIBHI;

e HasaBHICTh BUBOY pe3yJIbTaTIB MATUy;

Jlanuii po3Ain BH3HAuyae, PO3MOJUIAE Ta BKa3ye Ha CUCTEMHI BHMOTH,

2.3.3 CucreMHi BUMOTH

BU3HAUYEHI PO3POOHUKOM. IX mepernik HaBeneHuit B Tabmui A.2.

Taomuis A.2 — CucreMHl BUMOTH

ID Cucremui Bumoru | IIpiopurer Onuc
SR-01 | CrabuipHHM S 3a I0ITOMOT 00 ONITUMI3Allll TPU
ITpOBUIA MPOIIEC OLIBIIII YacTIll KOPUCTYBAUiB
Oyne Kkpalie/TiaBHiie
KOPHUCTYBATHCS 10JaTKOM
SR-02 | [Tepemukau M Hanae moctyn mo iHmmx
PIBHIB/PH>KUMIB PO3pO0JIECHUN PEKUMIB I'PU
rpu
SR-03 | Kiasimmu M Koskna xiasima BiAoBiaac 3a
YIPABIIIHHS OKpeMy 1110, BU3HAYEHY
IIEPCOHAKEM, IPOTrpamMHO
MEHIO Ta 30pOo€r0
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[Tpomoxenus Tadbmmi A.2 — CucTeMHI BUMOTH

SR-04 | 3Byk S Biamosimae 3a ¢oHOBY Memo/Ii10,
3BYK IIPH B3a€MO/Ii}0 CBOTO
NIEPCOHAXKY Y IHIIHX, 3BYKH

CTpiILOM Ta pakeT, IHTepdeiicy

SR-05 | PesynbraTu rpu S Binnoginae 3a cTaTUCTUKY
NEPCOHAXIB HA PiBHI, sIKA TOTIM

BUBOJIUTHCS y KIHIIEBOMY €KpaHi

SR-06 | 3miHa imeHi C Bignogizae 3a okpeme mose y
TOJIOBHOTO TOJIOBHOMY MEHIO, JIC €
nepcoHaxa MO>KJIMBICTh 3MIHUTHU 1M’ 5

epCoOHaXa

SR-07 | ABromaruune S Bignogigae 3a 3MiHy 4YHCIIOBOTO
JIKyBaHHS, 3HAYEHHS Y KOMIIOHEHTaX
1THSITTS 3[10POB’ ST 310pOB’s Ta 30poi

Ta JOJATKOBUX

Ha0o1B

YMOBHI O3HaYeHHs B Tabnui A.2:

Must have (M) — Bumoru, siki TOBUHHI OyTH peai3oBaHi B CUCTEMI;

Should have (S) — Bumoru, siki MarOTh OyTH BHKOHaHi, ajicé BOHU MOXYTh
IIOYEKATH CBOE] YEPIH;

Could have (C) — Bumorw, siki MOXYTh OyTH peaii3oBaHi, aje BOHH HE €

LHEHTPAITBHOIO LIJLTIO TPOEKTY.
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2.4 Bumoru 10 BUIiB 320e3MeYeHHA

2.4.1 Bumoru g0 ingopmaniiiHoro 3ade3neyeHHst

JI71s1 CTBOpPEHHS IrPOBOTO JOJAATKY BUKOPUCTOBYETHCS:
e Unreal Engine 4.27
o C++

e Environments BCTAHOBJICHI y TIPOEKT

2.4.2 BuMoru a0 JiHIrBiCTHYHOI0 3a0e3meYeHHs

[rpoBuit 10JaTOK BUKOPUCTOBYE AHTITIHCHKY MOBY.

2.4.3 Bumoru /10 nporpamMHoro 3ade3ne4eHHst

Jns 3a0e3nedenHs crabiabHOi podoT gonatky y 11K rpaBus noBuHHI OyTH
Taki MiHIManbsH1 KoHpiryparii [1K:

OC: Windows 7 (SP1),Windows 8, Windows 10 a6o Windows 11

[Tponecop: Intel Core 17-3770 @3.5 GHz or AMD FX-8350 X8 @ 4 GHz uun
MOTYKHIIITUH;

OneparuBHa nam’s1h: 8 GB O3V

Bineokapra: 3 2 GB Bigeo mam’sati ta miarpumkoro DirectX 11.

3 Cxkuaajn i 3MicT poOiT 3i crBopeHHst web-10aaTKy

[TocnimoBHICTH CTBOPEHHS ITPOBOTO TOMATKY HaBeaeHA B Ta0IuUIl A.3.



Tabmuns A.3 — ETanu cTBOpEeHHS IrpOBOTO 10AATKY
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Ne Ckaan i 3micT pooiT CTtpok po3podku
CTBOpEHHS IPOEKTY, MEPCOHANKA, TOAAHHS 3 mHi

: NIepEeMIIIICHHS Ta aHIMaIlii

2 Po3pobka KOMITIOHEHTY 3/I0POB’ s 2 JH1

3 Po3po0bka 36poi 8 nHiB

4 CTBOpEHHA JOJATKOBUX OO€IMpHMaciB Ta 310poB° st | 3 nHi
Ha piBHI

5 CTBOpeHHS BI3yaJIbHUX €(EKTIB 2 nHl
CTBOpEHHS LITYYHOT'O 1HTEJIEKTY BOPOTIB Ta 12 nHiB

° COIO3HUKIB

7 Po3poOka pi3HUX IrpoBUX PEKUMIB 5 nmHIB

8 CrtBOpeHHs iHTepdeiicy Tpu 4 nmHi

9 HamoBHeHHs rpu 3ByKaMu 1 nenp

10 | CTBOpeHHS IrpOBUX PIBHIB 10 nHiB

11 Beta-tectyBanus 8 HIB

12 | Alpha-tecryBanns 5 nHiB

13 | IlepeBipka mpaiie3aaTHOCTI 2 nHi

14 | HanucanHs cynpoBIHOI TOKyMEHTallli 2 nH1

15 Peni3 irpoBoro no1atky 1 neHn
3aranbHa TPUBAIICTH POOIT 68 nuiB
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4 BuMoru 10 ckJiaay i 3MicTy poOiT i3 BBeIeHHSI irPOBOro 101aTKY B

eKCILIyaTalilo

[IpoayKT poO3pOONSETBCA 1TEpaTUBHO 13 ypaxXyBaHHSAM IPUHIMIIB Ta
TEXHOJIOTIH YHI()IKOBAaHOTO MPOIIECY PO3POOJICHHS MPOTPAMHOTO 3a0e3IeUeHHS.
JlomaTok moBUHEH OyTH pO3pOOJICHMI 3 BUKOPHCTaHHSM MOBH C++ Ta apXiTeKTypu
Unreal Engine 4. [ToBuneH MaTu 3py4HHii iHTEpdEiic y MEHIO (TOJIOBHOMY Ta MEHIO
nay3u), MiKaBUH iTPOBUI TIPOIIEC, 3pyYHE Ta MIBUIKE CTBOPEHHS I'PU B OTMHOYHOMY

pexKUMI.
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JIOJIATOK B.

IIJTAHYBAHHSA POBIT

HMetanizanisi Metu npoexkty MetogoM SMART. IIpoaykTOM TUIIIOMHOTO
IpOEKTy € irpoBuit foaatok «Shoot Them Upy.
PesynpTaTu aetanizaiiii METH JAHOTO MPOEKTY IpeAcTaBieHo B Taduill b.1.

Tabmuns b.1 — Jleramizaris metu npoekty merogoM SMART

- Po3BUTOK MOTOPHKH NaIBIIIB PYK, pEaKIlli Ta po3Baru
Specific P 1204 P
rpaBLs
KopucryBau Moske nmpoBecTH MaT4d B I[IKaBOMY JJISI HOTO
Measurable prETY . P Y
pexuMi Ha oOpaHii JoKarlii
. Merta nocsikKHa, € y3roJpKeHa TeMa IPOEKTY Ta HABUYKU
Achievable . Y POEELY
y po0OTI 3 cepeIoBUILIAMH PO3POOKHU 1rop
JlonaTok 103BOJUTH KOPUCTYBAYy O3HAMOMUTHCH 3 TPOIO
Relevant Ta 11 MOXKJIMBOCTAMU. PO3BUTOK BJIACHUX HABUYOK
po3poOHUKA Y po3po0IIi iIrpOBUX J0/IaTKIB
Time-framed | 30 tpaBus 2023 poky.

IlnanyBaHHs 3MicTy cTPYKTYpH podiT. CTpyKTypHaA JEKOMITO3HUIIISI POOIT
(work breakdown structure, WBS) — 1ie iepapxiuHa CTpyKTypa pooiT, mo0yaoBaHa 3
METOI0 JIOTIYHOTO PO3MOJALTY YCiX poOIT 3 BHUKOHAHHS NPOEKTY 1 MOJaHa y
rpadiynomy Bursai. Lle CyKymHICTB JEKIJIbKOX PIBHIB, KOXHHM 3 SIKHX
bopMy€EThCS B pe3ysIbTaTi po3NOALTy poOOTH MOIEpe-HbOTO PiBHS Ha ii CKIIIO0BI.
EnemenTOM HalHMKYOTO PiBHS € rpyma poOiT, ab0 Tak 3BaHUN POOOUMI MAKET
(work package). WBS, ctBopennst rpu «Shoot Them Up» npencraBnenuii Ha puc.

b.1
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I[lnanyBaHHA CTPYKTYpHM oOprasizauii, 1Jsi BHOPOBAJIKEHHS TOTOBOIO
npoexkty (OBS). HactynHuM KpokoM po3poOKH CTPYKTYpPH IPOEKTY € BU3HAUYCHHS
opranizauiitHoi ctpykrypu (OBS) mpoexty. OpranizamiiiHa CTpyKTypa MPOEKTY
(OBS) — € rpadiuanM BiZOOpaKEHHSM YYaCHUKIB TPOEKTy ((pi3WYHHX Ta
IOpUJIMYHUX 0¢10) Ta IXHIX BIAMOBIJAIBHUX 0C10, 3a]TydeHUX JI0 peasizalli mpoeKTy.
Ha BepxuboMy piBHI OBS npoekTy 3HaX0uThCs KEPIBHUK Ta KOMaH/Aa yIPaBIIHHS
IIPOEKTOM; Ha HACTYITHOMY piBHI — BuKoHaB1i. OctanHiM piBHeM OBS-cTpyKTypH €
BIJIMOBIJaIbHI 0COOM BUKOHABINB. Lle He 000B’I3KOBO TOBHHHI OYTH KEPIBHUKH, a
Tl CHIBPOOITHUKH, IKMM JOPYUYEHO O€3M0CEepeIHbO OpPraHi30ByBaTH 1 BIAINOBIIATH
nepe/i BUKOHABIIEM 3a BUKOHAHHS KOHKpeTHoro enemeHnta WBS-ctpykrypu. OBS,
Hiarpama OBS npencrasnena Ha puc. b.2. Criucok BUKOHABIIIB, 10 (PYHKI[IOHYIOTh

B IIPOEKTI 3HAXOAUTHCS B Ta0M. B.2.

Ta6mui b.2 — BukoHaBIli IPOEKTY

Poub Im’s IIpoexTHa poJb
Po3pobnuk CHixko A. 4. BukoHnye po3po0OKy irpoBoOro 10/1aTky
[IpoextyBanpHuk | CHIXKO A. 4. Bukonye mnpoekTyBaHHS CTPYKTypH

IrPOBOTO JIOJATKY

TecTtyBanbHUK Cuixko A. 4. BianoBigae 3a TecTyBaHHSA I1rpOBOTO

JIOJATKY

KepiBauk npoekty | @egoroBa H. A. | dopmye 3aBaaHHs TPOEKTY

Menemxep CHixKO A. 4. BukoHye anasi3 1aHuX Ta BIIMOBIAAE 3a
MIPOEKTY pO3MOMLT  pecypciB, CTEXHUTh  3a

BUKOHAHHSIM TEPMIiHIB




IrpoBUIA AodaTOK
"Shoot Them Up"
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i

v

¥

¥

IHiYianizauis

|

AHania nporpaMHmx
npogykTie aHanoris

¥

Axaniz npeameTHol
obnacTi

!

Budip cepegosuwa
pozpodku

Oexomnozuyis podit

!

¥

YNPaEniHHg
PW3NKMMN NPOEKTY

MNaHyEaHHR 3MICTY
CTDYKTYDM DOGIT
(WBS)

v

MNaHyEaHkR
opradizagiiHoi
\niarpamu podit (OBS)

l

Pospofka giarpamu
FauTa

Po3poGka 30poi

iHTepdency rpu

|

l

CTEOpEHHA
[DAETKOBHX
Goenpunacie Ta
30P0E'A Ka pisH

IBYKaMU

HanoeHeHHA rpu

l

pigHie

CTEODEHHA ITPOBMX

]

BeTa-TeCTYEEHHA

l

Anetha-TECTYEEHHA

BWnpaeneHHA
MOMHMOK

Pucynok b.1 - WBS-ctpykTypa npoexty

MnavyeaHHA I T- MpoekTyBaHHA Pospobka A3BepWEeHHS
AoaaTky AaofaTey irpoEOro AoAaTKy P
MocTaHoEKa MeTH Ta M:’”‘;Wﬁ?&:’: i CTEOpEHHA Ta MOLYK g;sggi::g CTEOpEHHA
13784 4onaTky AoA ISEFU u aceTis eLemia LokyMeHTaL
A ¥
" g{ffnp:::: (CTEOPEHHA LUTYUHOTD
Pozpoka TexHiuHoro OEUEZJ:;O:::HF nepeMilLeHHA Ta IHTENexTy . Peniz gonatey
BOPOFIE Ta COH3HMKIB
SaBAAHHA BUKODHCTRHHS aHimawii l
b l B Poapobka pizhnx
MpoekTyBaHHA mmozgipolﬁ;‘ao oB'A irpoBumx
MocTaxoExa 3agadi iHGhOpMALLiAHOT " TY 3A0POE DEXUMIE
meTogom SMART CUCTEMI l l
CTEDPEHHA




CHixKo A. A.

denotosa H. A.

70

i v v v 4
. CHixko A. A. - - CHixko A. A.
CHiXKo A. A. ®epoto=a H. A. CHIXKO A. A. CHiXKo A. A. ®epoToEa H. A.
. CHisxro A AL . . . CHisrrko A F.
Cuio A A ®enoTosa H A CHisro A A. Crio A_A. Crisko A H. ®enorosa H. A
v k. h 4
i i i CHisro A A. CHixKo A. A. CHiKo A. A.
CHiero A H. CHiro AL . CHiro A .
l , l
Crio A_A. Crisko A H.
CHisro A H. CHisxo A A CHiro A .
' CHbwko A S, CHiko A 5.
CHiro A AL l l
l ¥ Crio A_A. Crisko A H.
CHiro A A. CHitxo A A l
i CHixKo A. A.
Crimro A A
i b
CHiro A A.
denotosa H. A
Crixo A A

CHiero A H.
denotosa H. A

Cuio A A

Pucynox b.2 - OBS-cTpykTypa npoekty

Hiarpama I'anTa. [iarpama ["anTa — 11 moNMysipHUIA BUJ JiarpamMu SKU

BUKOPUCTOBYETHCS ISl TUIAHYBAHHSI 1 KOHTPOJIIO BHKOHAHHS mpoekty. Takuit

IHTEPAKTUBHUIA MepexeBU TIpadik MNPUCYTHIH NPAKTUYHO Yy BCIX CHCTEMax

yIpaBiIiHHS npoektamMu. Ha miarpami BimoOpakaroTbes 3aBIaHHS 1 CTali IPOSKTY 3

ypaxyBaHHSIM iX 4acy BUKOHAHHS. 3aBJaHHA Ha JllarpaMi MOXYTh OYTH 3aJ1€KHUMU

OJIMH BiJ OJHOTO (HAIPHUKIAI, OJHA 33jJada MOXE IOYMHATUCS TIIBKH ITiCIIS

3aBepiieHHs Jpyroro). Kpim Toro, Moxe MOKa3yBaTHUCS BIJACOTOK BHKOHAHHS
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KOXXHOTO 3aBJaHHS 1 BIAMOBiMambHMI 3a 1i BukoHaHHA. Jliarpama ['anTta

npeacranieHa Ha puc. b.3-b6

HazeaHue zagaun » | [nuTtencHc » | Hawano w» OkondaHw » | [NpegwecteedH » | Haseanwa pecypcos -
4 Po3zpobra irpoBoro 97 nHei BT 24.01.23 Cp 07.06.23 CHixro A. A.;®epoToBa H. A.
pogatry "Shoot Them

Up‘"

4 IHidyianizayia 11 gHei BT 24.01.23 Br 07.02.23 CHixno A. A
AHani3 4 nHed BT 24.01.23 Mr27.01.23 CHidHO AL A.
MporpamHMx
NpoayKTIB aHanorie
AHania npeaMeTHOI 5 gHeR MNMH 30.01.23 nro3.02.23 3 CHixKO A, A.
obnacTi
Bubip cepenoerwa 2 gHei MH 06.02.23 Br07.02.23 4 CHiHo A, A.
po3pobrm

4 MnaHyBaHHA 6 pHe#l Cp08.02.23 (Cp15.02.23 5 CHixko A. A.

IT-popartny

MNocTaHOBKA METH 2 AHER Cp 08.02.23 Y1 09.02.23
Ta 3afauy NpoexTy
Po3pobra 2 OHer Mt 10.02.23 MH 13.02.23 7
TEXHIUHOM
3aBOaHHA
MoaenBaHHA 1 neHb Mw 13.02.23 MH13.02.23 8 CHixKO A, A.
O00aTKY B HOTaUll
IDEFO
MogenwBaHHA 1 geHb BT 14.02.23 Br14.02.23 9 CHixHO AL A.
aiarpamm
BMHOPHCTaHHA
MpoexTyBaxHA 1 geHe Cp 15.02.23 Cp15.02.23 10 CHixko A, A.
iHpopmaLinHoi
CHCTEMM

4 PoapobHa irpoBoro 71 gHei Yr 16.02.23 4r 25.05.23 11 CHixKo A. A.

AOfAaTHY

CTeOpEHHA Ta 2 OHer Y1 16.02.23 Br 21.02.23 CHidHO AL A.
Nowyk aceTie
CTROpEHHA 3 oHeR Br 21.02.23 Mnr24.02.23 13 CHiro AL A.
nepcoHama,
nepemilleHHA 1a
aHimaLii
Pozpobra 2 nHeiA Mr24.02.23 Br28.02.23 14 CHimko A, A.
HOMMOHEHTY
300p0oB'A
Po3pobra 30poai 8 OHed BT 28.02.23 Mr10.03.23 13 CHimuo A, A.
CTeOpEHHA 3 OHeR M1 10.03.23 Cp15.03.23 16 CHixHO AL A.
O00aTHOBMX

Boenpunacie Ta
300pOB'A Ha piBHI

Pucynok b.3 — [lepenik BukoHaHUX poOiT



HazsaHwe 334a4dn

Po3pobra 3bpoi

CTeOpEHHA
[0JaTHOBMX
Boenpunacie Ta
340POB'A Ha pieHi

CTeOpEHHA
Bi3yaneHHX
ederTie

CTBOpEHHA

WTYyYHOro

-  [AnuTteneHc »  Hauano

8 oHer

3 oHer

2 oHeR

12 nHeRr

iHTEeneKTy BOpOrie
Ta COKO3HMKIB

Pozpobka pisHMx 5 AHeR
iIrpoBMX pexumie

CTBOpEHHA
iHTepdency rpu
HanoeHeHHA rpK 1 neHe

2BYRaMH

4 nHer

CTeOpeHHA irpoenx 10 aHer
piBHIB

Beta-TecTtysaHHA 8 oHer

Alpha-TectyBaHHA 5 oHei

BunpaeneHHA

MNOMHIOR

4 3apeplueHHA

CTeOpEHHA
AOoKYMeHTaLil

4 nHeR

9 pHe#l

8 oHer

Mpe3zeHTauia npoek 1 AeHb

Hassarue 3apaun ~ | Apumenshc

4 Poapobua irposoro
\AoAaTky "Shoot Them
up”
 Imiianiaayi
Awania
nporpamsmx
npoaykTie aHanorie
Awanis npeamerHol
obnacri
Bu6ip cepeaoena
po3poBinm

4 Nnanysana

IT-gopaTky

97 pueit

11 gueii

4 pHeid

5 oHei

2 pred

6 Aneit

Bt 28.02.23
M7 10.03.23

Cp 15.03.23

MNr17.03.23

BT 04.04.23

Br11.04.23

My 17.04.23

Bt 18.04.23

Br02.05.23
MT12.05.23
Mr19.05.23

Mr 26.05.23
MT 26.05.23

Cp07.06.23

v | OKOHYaHW
Mr 10.03.23
Cp 15.03.23

Mr17.03.23

BT 04.04.23

Br11.04.23

My 17.04.23

BT 18.04.23

BT 02.05.23

Mr12.05.23
Mr19.05.23
4T 25.05.23

Cp 07.06.23
BT 06.06.23

Cp07.06.23
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MpeawecTeeHH » | HassaHuA pecypcos -
15 CHixko A, A.
16 CHixkO A, A.

17

18

19

20

21

22

23

24

26

28

CHixEO A,

CHisko A

CHisKo AL

CHixKO A.

CHixKO A.

CHixKO A.

CHixKO A.
CHixKO A.
CHisko A

CHiMEKD A.

CHixKO A.

CHixKO A.

A.;®epotoBa H. A.
A.;mepoToea H. A.

A.

Pucynox b.4 — IlpogoB:xeHHs mepesiky BUKOHAHUX POOIT

Hauano

Br24.01.23

Br24.01.23

Br24.01.23

MK 30.01.23

M1 06.02.23

Cp08.02.23

~ | OkoHuaHm +

Mapr 2023

Anpeae 2023

09 12 15 18 21 24 27 02 05 08 11 14 17 20 23 26 29 01 04 07 10 13 16 19 22 25 28

Maii 2023 Whons 2023
01 04 07 0 13 16 19 22 25 28 31 03 06 €

Cp07.06.23

BT07.02.23 ——

Mr27.01.23 = Tuixmo A A

r03.02.23

BT07.02.23

Cp15.02.23

|—|—Inim{o A

T, Cisko A. .

Mocraoaka MeTH
Ta 33734 NpoeKTY

2 preit

Cp08.02.23

4T09.02.23

Po3poBKa
TexHiuHOrO
3a8ganHa
MogenosaHHs
AoaaTHy B HOTawiT
IDEFO
MogenosaHHs
piarpamu
BUKOpUCTaHHA
MpoeKTyBaHHA
inpopmaLiiHci
cucremm

4 Poapobua irposoro

AopaTky

Creopenhn Ta
nowyk acetis
Creopenta
nepconaa,
nepemiuena Ta
avimaLi
Po3poBra
KoMMoHeHTY
2n0poe’A

Po3pobika 36pal

2 aHeii

1pems

1pems

1pems

71 pueii

2 Hedt

3 aned

2 Hedt

8 aveid

n710.02.23

MK 13.02.23

BT14.02.23

Cp15.02.23

UT16.02.23

Yr16.02.23

BT2L.02.23

724.02.23

BT28.02.23

MK 13.02.23

MK 13.02.23

BT14.02.23

Cp15.02.23

ur25.05.23

BT21.02.23

Mr24.02.23

BT28.02.23

Mr10.03.23

|
| J Crixo A, 1.
)

?Cnimm A
i 1Cnixxo AA

CHixko A. 1.

10&)«“ AR

h 1Cni)mo A

h 1, Chineeo A. 5.

Pucynok b.5 — [iarpama I'anTa
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26 2901 04 07 10 13 16 19 22 25 28 01 04 O7 10 13 16 19 22 25 26 31 03 06 09 12 15 1

o 3 09 12 15 18 21 24 27 0
BT28.0223 Mr10.03.22
nr10.03.23 Cp15.03.23

Cp150323 Mr17.03.23

Mr17.03.23  BT04.04.23 1Cnixn A A

BT04.04.23 BT11.04.23 [ lc"ix“ A A

Bri1.0423  Mu17.04.23 i Chidewo A. .

MH17.04.23  BT12.04.23 i Icnixn A A

BT18.0423  BT02.05.23 i Chinko A, i,

Br02.0523  Mr12.05.23 i !lcuimu A
L

nr120523  Mr19.05.23 i(ni»ﬂmA.ﬂ.
Mr19.0523  4r25.05.23 I

Chiskko A. .
Mr26.05.23  Cp07.06.23 %

Mr26.05.23  BT06.06.23 [l Cuixcxo A. 1.;0¢

Cp07.0623  Cp07.06.23 i Cuiskko A. A

Pucynok b.6 — [Iponosxxenns giarpamu ['anTa

AHaui3 pu3ukiB. BUKOHaHO SIKICHY 1 KUIBKICHY OLIHKY pU3UKiB poooTu. [Ipu
SKICHIM OIIHIII BHU3HAYCHO MPOOJIEMH, IO MOTPeOyIOTh MIBHAKOIO pearyBaHHS.
Taka oIlilHKa BHU3HAYUTH CTYIIHH BaXKIMUBOCTI 1 J03BOJUTH BHOpaTH CIIOCIO
pearyBanHs. KinbkicHa olliHKa OyJie BUKOHAHA JJig OUIBII MOBHOI 1IeHTU(IKAIT
PU3UKIB Ta CTYIEHs IXHBOTO BIUIMBY Ha BUKOHAHHA MpoekTy. KijbKicHa 1 fKicHA
OIlIHKa MOXXYTh BHKOPHCTOBYBATHCS OKpPEMO a0O0 pa3oM, 3aJie’KHO BiJ HassBHOTO
gacy 1 OroJpKeTy, HEoOXITHOCTI B KUIBKICHIM abo sKicHIM oriHmi. Y Taomn. b.6
3HAXOAMUTHCS KIAcH(IKalllsl PU3MKIB 32 MOKA3HMKAMHU HMOBIPHOCTI BUHUKHEHHS

PHU3UKY Ta BEIMYMHI BTpAT.

Jlai BUKOHAHO IJIaHyBaHHS pearyBaHHs Ha PU3UKH — II€ pO3po0Ka METO/IIB
1 TEXHOJIOT1A 3HM)KEHHS HEraTMBHOTO BIUIMBY PU3MKIB Ha NpoeKT. BuszHaueHo
e(hEeKTUBHICTh PO3POOKH pearyBaHHs Ha MPOEKT, BUZHAYEHO Y OYIyTh HACIIAKU
BIUTUBY PU3UKY HA TPOEKT MO3UTHBHUMHU a00 HeraTUBHUM. OIIHEHO PU3UKH 32
MOKa3HUKaMU, 110 3HaxonasThcs B Tabi. b.3. Ha ocHOBi oIiHKKM MOOYya0BaHO

MaTPHITI0 HMOBIPHOCTI BAHUKHEHHSI PU3HKIB Ta BIUIUBY PU3HKY, IO 3HAXOIUTHCS B

tadn. b.4.
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Tabmuns b.3 — [llkana omiHroBaHHS IMOBIPHOCTI BUHUKHEHHS Ta BIUIUBY

PU3KNKY Ha BUKOHAHHS IIPOCKTY

Orinka HIMOBIpHICTh BUHUKHEHHS BrumiB pusuky
1 Hwusbka Hwu3bknii
2 Cepenns Cepenniit
3 Bucoka Bucokwii

Tabmuus b.4 - MaTpuiist KIMOBIPHOCTI BUHUKHEHHST PU3UKIB Ta BIUTUBY

pU3HUKY

B Huspknii Cepenniii Bucokuit
PH3HUKY
HNmosipHicT

BUKOHaAHHHA

Bucoka

Cepenns RS 3, RS 6

Hwuspka

® 3CJICHHMU KOJIIp — MPUHHATHI PU3HKHU;
® KOBTUH KOJIp — BUIIpaBAaHH1 PU3UKH;
® YEepBOHUH KOJIIP — HEJAOMYCTUMI PU3UKH.

Ha mijicraBi oTprMaHOTO 3HAYEHHS 1HJIEKCY PU3UKHU KIACU(PIKYIOTh: 3a

piBHEM PU3HKY, 10 3HAXOUThCS B Tabi. b.4.
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Tabmuns b.5 — [llkana omiHroBaHHS 32 PiIBHEM PU3UKY

Ne Hassa Mexi PHSHK(I:I’Oﬁ(eipBa);OMTB
1 [TpuiinsTai 0,006 <R <0,05 57

2 Bunpasmani 0,06 < R<0,16 1,3,4,6

3 Hemomyctumi 0,16 < R<0,72 2

Tabmuus b.6 — Ouinka HMOBIPHOCTI BUHUKHEHHS, BEJIMYMHU BUTpAT Ta

1HJIEKCY PU3UKY



ID Craryc Onuc pusnky MMoBipHicTb
PUBUKY BUHUKHEHHS
RS 1 | 3akputuii | Hemopo3ymiHnHs
MIX pO3pOOHUKAMHU
Ta 3AMOBHHUKOM
RS_2 | Bigkpurtunii | [Ipomgyktu-
KOHKYPEHTH
RS_3 | Bigkputmii | Hemomiku Cepenus
3aBJaHHS Ha
pO3pOOKY
RS_4 | 3akputuii | Husbka
KBamiQikaiis
PO3pOOHHMKIB
RS_5 | Bigkputnii | Bignmyctku/mikapHs
H1 IpalliBHUKIB
RS_6 | Biakputuit | Yacte BHEeCeHHs Cepenns
3mid B T3
RS_7 | 3akputnit | Heontumansuuit Cepenns

pO3MoAinI yacy

Panr Ilnan A

Tun crparerii

Ilnan b

PO3pOOHUKAM

PU3UKY pearyBaHHs
HasaroukeHHs BiHOCHH. [Tonepemxennst | AHaji3 Ta OOrOBOPEHHS
JloTpuMaHHS iJIOBOTO €TUKETY npoOaemM
CITIJIKYBaHHSI.

CrtBopenns Oinpinx nepesar | [lomepemkennst | OGroBopeHHs 3

y KIHIIEBOTO MIPOYKTA 3aMOBHHMKaMHU MO0
MOMyJISpH3aIlii IPOAYKTY

OOGroBopeHHsI BCIX BUIIB [Tonepemxenns | OxkpecneHHs o 0yino

BHUMOT 3 3aMOBHUKOM. 3p00JIeHO HEBIPHO Ta

KoHTpo1s 3aMOBHUKOM €TariB BUIIPABJICHHSI IOMUJIOK

PO3pOOKH

0,16 [TepexonyBatucs y [Tonepemxenns | HaliHaTh iHIIUX JTHOICH
kBamiQikallii BAKOHABI[IB
Buecennst kopektuB y rpadik | [IpuitasaTrs
O6roBopenHs Bcix MaiiOyTHix | [lonepemxenns | [loctynoBe po3pobieHHs
3MiH Ta IPABOK. BCIX TIPaBOK
JlonauHast poOOYNX TOAMH [Tonepemxenns | OGroBopeHHs 3

3aMOBHHMKOM II[O/I0
JOJaHHS JCSKOTO Yacy Ha
pO3pOOKY




Al.

JTOJATOK B.

IIporpamuuii Kojg

13 STUHealthPercentDecorator.cpp
19 STUNeedAmmoDecorator.cpp

i3 STUChang
I? STUFindEne

Pucynoxk B.1 — ®aiinu peanizaliii mTy4yHOTO 1HTEICKTY

STUAICharacter.h:

#pragma once

#include
#include
#include
#include
#include

UCLASS ()

"CoreMinimal.h"
"BehaviorTree/BehaviorTree.h"
"Components/WidgetComponent.h"
"Player/STUBaseCharacter.h"
"STUAICharacter.generated.h"

class SHOOTTHEMUP_API ASTUAICharacter : public ASTUBaseCharacter

{

GENERATED BODY ()

public:

ASTUAICharacter (const FObjectInitializer& ObjInit);//KOHCTPYKTOpP Kjacy

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="AI")
UBehaviorTree* BehaviorTreeAsset;

virtual void Tick(float DeltaSeconds) override;//Tik dyHkIiis

protected:
UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="Components")
UWidgetComponent* HealthWidgetComponent;//xoMIoHEeHT s Bimo©paxeHHs 3H0POB' A



UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="AI")
float HealthVisibilityDistance = 1000.0f;//mucTanuia mna BimobpaxeHHS KOMIIOHEHTY

virtual void BeginPlay() override;
virtual void OnDeath () override;
virtual void OnHealthChanged (float Health, float HealthDelta) override;

private:

}i

void UpdateHealthWidgetVisibility () ;

STUAICharacter.cpp:

#include "AI/STUAICharacter.h"

#include "STUAIWeaponComponent.h"

#include "STUHealthBarWidget.h"

#include "AI/STUAIController.h"

#include "GameFramework/CharacterMovementComponent.h"

ASTUAICharacter::ASTUAICharacter (const FObjectInitializer& ObjInit):
Super (ObjInit.SetDefaultSubobjectClass<USTUAIWeaponComponent> ("WeaponComponent"))

{

}

AutoPossessAI = EAutoPossessAl::Disabled;
AIControllerClass = ASTUAIController::StaticClass();

bUseControllerRotationYaw = false;
if (GetCharacterMovement () )
{
GetCharacterMovement () ->bUseControllerDesiredRotation = true;//BMMKAEMO MNOBOPOT
GetCharacterMovement () ->RotationRate = FRotator (0.0f, 200.0f, 0.0f);//wBMAOKiCTL MNOBOPOTY
}
HealthWidgetComponent = CreateDefaultSubobject<UWidgetComponent> ("HealthWidgetComponent") ;
HealthWidgetComponent->SetupAttachment (GetRootComponent ());//moman 1m0 KOpHA BimkxeT 3m0pOB’ A
HealthWidgetComponent->SetWidgetSpace (EWidgetSpace: :Screen) ;
HealthWidgetComponent->SetDrawAtDesiredSize (true) ;

void ASTUAICharacter::Tick (float DeltaSeconds)

{

Super::Tick (DeltaSeconds) ;
UpdateHealthWidgetVisibility () ;

void ASTUAICharacter::BeginPlay ()

{

}

Super: :BeginPlay () ;
check (HealthWidgetComponent) ;

void ASTUAICharacter::0nDeath () {

}

Super: :0nDeath () ;

const auto STUController = Cast<AAIController>(Controller);
if (STUController && STUController->BrainComponent)
{

STUController->BrainComponent->Cleanup () ;

void ASTUAICharacter::0OnHealthChanged (float Health, float HealthDelta)

{

Super: :0OnHealthChanged (Health, HealthDelta);

const auto HealthBarWidget = Cast<USTUHealthBarWidget> (HealthWidgetComponent-

>GetUserWidgetObject ()) ;

}

if (!HealthBarWidget) return;
HealthBarWidget->SetHealthPercent (HealthComponent->GetHealthPercent ()) ;

void ASTUAICharacter::UpdateHealthWidgetVisibility ()

{

if (!GetWorld() || !GetWorld()->GetFirstPlayerController() || !GetWorld()-

>GetFirstPlayerController () ->GetPawn()) return;

const auto PlayerLocation = GetWorld()->GetFirstPlayerController ()->GetPawn () -

>GetActorLocation () ;

const auto Distance = FVector::Distance (PlayerLocation, GetActorLocation());

78
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HealthWidgetComponent->SetVisibility (Distance < HealthVisibilityDistance, true);
}

STUAIController.h:

#pragma once

#include "CoreMinimal.h"

#include "AIController.h"

#include "STUAIPerceptionComponent.h"
#include "STURespawnComponent.h"
#include "STUAIController.generated.h"

/**
*
*/
UCLASS ()
class SHOOTTHEMUP_API ASTUAIController : public AAIController

{
GENERATED_ BODY ()

public:
ASTUAIController();

protected:
UPROPERTY (VisibleAnywhere, BlueprintReadWrite, Category="AI")
USTUAIPerceptionComponent* STUAIPerceptionComponent;

UPROPERTY (VisibleAnywhere, BlueprintReadWrite, Category="AI")
USTURespawnComponent* RespawnComponent;

UPROPERTY (EditAnywhere, BlueprintReadWrite, Category="AI")
FName FocusOnKeyName = "EnemyActor";

virtual void OnPossess (APawn* InPawn) override;
virtual void Tick (float DeltaSeconds) override;

private:
AActor* GetFocusOnActor () const;

}i

STUAIController.cpp:

#include "AI/STUAIController.h"
#include "AI/STUAICharacter.h"
#include "BehaviorTree/BlackboardComponent.h"

ASTUAIController::ASTUAIController ()

{
STUAIPerceptionComponent =

CreateDefaultSubobject<USTUAIPerceptionComponent> ("STUAIPerceptionComponent") ;
SetPerceptionComponent (*STUAIPerceptionComponent) ;
RespawnComponent = CreateDefaultSubobject<USTURespawnComponent> ("RespawnComponent") ;
bWantsPlayerState = true;

}

void ASTUAIController::0nPossess (APawn* InPawn)
{

Super: :OnPossess (InPawn) ;

const auto STUCharacter = Cast<ASTUAICharacter>(InPawn);
if (STUCharacter)
{

RunBehaviorTree (STUCharacter->BehaviorTreeAsset) ;
}

void ASTUAIController::Tick(float DeltaSeconds)
{
Super: :Tick (DeltaSeconds) ;
const auto AimActor = GetFocusOnActor () ;
SetFocus (AimActor) ;

}

AActor* ASTUAIController::GetFocusOnActor () const

{
if (!GetBlackboardComponent ()) return nullptr;



return Cast<AActor> (GetBlackboardComponent () ->GetValueAsObject (FocusOnKeyName)) ;

Jexoparopu:

STUHealthPercentDecorator.h:

#pragma once

#include "CoreMinimal.h"
#include "BehaviorTree/BTDecorator.h"
#include "STUHealthPercentDecorator.generated.h"

/ * x
*
*/
UCLASS ()
class SHOOTTHEMUP_ API USTUHealthPercentDecorator : public UBTDecorator
{
GENERATED_ BODY ()

public:
USTUHealthPercentDecorator () ;

protected:
virtual bool CalculateRawConditionValue (UBehaviorTreeComponent& OwnerComp, uint8*
NodeMemory) const override;

UPROPERTY (EditAnywhere, BlueprintReadWrite,Category="AI")
float HealthPercent = 0.6f;
}i

STUHealthPercentDecorator.cpp:

#include "AI/Decorators/STUHealthPercentDecorator.h"

#include "AIController.h"
#include "STUHealthComponent.h"
#include "STUUtils.h"

USTUHealthPercentDecorator: :USTUHealthPercentDecorator ()
{
NodeName = "Health Percent";

}

bool USTUHealthPercentDecorator::CalculateRawConditionValue (UBehaviorTreeComponent& OwnerComp,
uint8* NodeMemory) const
{

const auto Controller = OwnerComp.GetAIOwner () ;

if (!Controller) return false;

const auto HealthComponent =
STUUtils::GetSTUPlayerComponent<USTUHealthComponent> (Controller->GetPawn ()) ;
if (!HealthComponent || HealthComponent->IsDead()) return false;
return HealthComponent->GetHealthPercent () <= HealthPercent;
//return Super::CalculateRawConditionValue (OwnerComp, NodeMemory) ;

STUNeedAmmoDecorator.h:

#pragma once

#include "CoreMinimal.h"

#include "STUBaseWeapon.h"

#include "BehaviorTree/BTDecorator.h"
#include "STUNeedAmmoDecorator.generated.h"

/‘k‘k
*

*/
UCLASS ()



class SHOOTTHEMUP_ API USTUNeedAmmoDecorator : public UBTDecorator

{
GENERATED_ BODY ()

public:
USTUNeedAmmoDecorator () ;

protected:
virtual bool CalculateRawConditionValue (UBehaviorTreeComponent& OwnerComp, uint8*
NodeMemory) const override;

UPROPERTY (EditAnywhere, BlueprintReadWrite,Category="AI")
TSubclassOf<ASTUBaseWeapon> WeaponType;
}i

STUNeedAmmoDecorator.cpp:

USTUNeedAmmoDecorator: :USTUNeedAmmoDecorator ()
{

NodeName = "Need Ammo";
}

bool USTUNeedAmmoDecorator::CalculateRawConditionValue (UBehaviorTreeComponent& OwnerComp,
NodeMemory) const
{
const auto Controller = OwnerComp.GetAIOwner () ;
if (!Controller) return false;
const auto WeaponComponent =
STUUtils: :GetSTUPlayerComponent<USTUWeaponComponent> (Controller->GetPawn () ) ;
if (!WeaponComponent) return false;
return WeaponComponent->NeedAmmo (WeaponType) ;
//return Super::CalculateRawConditionValue (OwnerComp, NodeMemory) ;

EQS:

EnvQueryTest PickupCouldBeTaken.h:

#pragma once

#include "CoreMinimal.h"
#include "EnvironmentQuery/EnvQueryTest.h"
#include "EnvQueryTest PickupCouldBeTaken.generated.h"

/‘k‘k
*
*/
UCLASS ()
class SHOOTTHEMUP_ API UEnvQueryTest PickupCouldBeTaken : public UEnvQueryTest
{
GENERATED BODY ()

public:
UEnvQueryTest PickupCouldBeTaken (const FObjectInitializer& ObjectInitializer);

virtual void RunTest (FEnvQueryInstance& QueryInstance) const override;

}i

EnvQueryTest PickupCouldBeTaken.cpp:

#include "AI/EQS/EnvQueryTest PickupCouldBeTaken.h"
#include "EnvironmentQuery/Items/EnvQuerylItemType ActorBase.h"
#include "Pickups/STUBasePickup.h"
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uint8*

UEnvQueryTest PickupCouldBeTaken: :UEnvQueryTest PickupCouldBeTaken (const FObjectInitializers

ObjectInitializer) : Super (ObjectInitializer)

{
Cost = EEnvTestCost::Low;
ValidItemType = UEnvQueryltemType ActorBase::StaticClass();
SetWorkOnFloatValues (false) ;
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void UEnvQueryTest PickupCouldBeTaken::RunTest (FEnvQueryInstance& QueryInstance) const
{
const auto DataOwner = QueryInstance.Owner.Get();
BoolValue.BindData (DataOwner, QueryInstance.QueryID) ;
const bool WantsBeTakable = BoolValue.GetValue();
for (FEnvQueryInstance::ItemIterator It(this, QueryInstance); It; ++It)
{
const auto ItemActor = GetItemActor (QueryInstance, It.GetIndex());
const auto PickupActor = Cast<ASTUBasePickup> (ItemActor);
if (!PickupActor) continue;

const auto CouldBeTaken = PickupActor->CouldBeTaken () ;
It.SetScore (TestPurpose, FilterType, CouldBeTaken, WantsBeTakable);
}

//Super: :RunTest (QueryInstance) ;

STUEnemyEnvQueryContext.h:

#pragma once

#include "CoreMinimal.h"
#include "EnvironmentQuery/EnvQueryContext.h"
#include "STUEnemyEnvQueryContext.generated.h"

/**
*
*/
UCLASS ()
class SHOOTTHEMUP_API USTUEnemyEnvQueryContext : public UEnvQueryContext
{
GENERATED_ BODY ()

public:
virtual void ProvideContext (FEnvQueryInstance& QueryInstance, FEnvQueryContextDatas
ContextData) const override;

protected:
UPROPERTY (EditAnywhere, BlueprintReadWrite,Category="AI")
FName EnemyActorKeyName = "EnemyActor";

}i

STUEnemyEnvQueryContext.cpp:

#include "AI/EQS/STUEnemyEnvQueryContext.h"

#include "BehaviorTree/BlackboardComponent.h"

#include "Blueprint/AIBlueprintHelperLibrary.h"

#include "EnvironmentQuery/EnvQuery.h"

#include "EnvironmentQuery/EnvQueryTypes.h"

#include "EnvironmentQuery/Items/EnvQueryItemType Actor.h"
#include "GameFramework/Character.h"

void USTUEnemyEnvQueryContext::ProvideContext (FEnvQueryInstance& QueryInstance,
FEnvQueryContextData& ContextData) const
{
const auto QueryOwner = Cast<AActor>(QueryInstance.Owner.Get());
const auto Blackboard = UAIBlueprintHelperLibrary::GetBlackboard (QueryOwner) ;
if (!Blackboard) return;
const auto ContextActor = Blackboard->GetValueAsObject (EnemyActorKeyName) ;
UEnvQueryItemType Actor::SetContextHelper (ContextData, Cast<AActor>(ContextActor));
//Super: :ProvideContext (QueryInstance, ContextData);

Cepgicu:

STUChangeWeaponService.h:

#pragma once

#include "CoreMinimal.h"
#include "BehaviorTree/BTService.h"
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#include "STUChangeWeaponService.generated.h"

UCLASS ()
class SHOOTTHEMUP_API USTUChangeWeaponService : public UBTService
{

GENERATED BODY ()

public:
USTUChangeWeaponService () ;

protected:

UPROPERTY (EditAnywhere, BlueprintReadWrite, Category="AI", meta=(ClampMin = "0.0",
ClampMax = "1.0"))

float Probability = 0.5f;

virtual void TickNode (UBehaviorTreeComponent& OwnerComp, uint8* NodeMemory, float
DeltaSeconds) override;

bi
STUChangeWeaponService.cpp:

#include "AI/Services/STUChangeWeaponService.h"
#include "AIController.h"

#include "STUUtils.h"

#include "STUWeaponComponent.h"

USTUChangeWeaponService: :USTUChangeWeaponService ()
{
NodeName = "Change Weapon";

}

void USTUChangeWeaponService: :TickNode (UBehaviorTreeComponent& OwnerComp, uint8* NodeMemory,
float DeltaSeconds)
{
const auto Controller = OwnerComp.GetAIOwner ();
if (Controller)
{
const auto WeaponComponent =
STUUtils: :GetSTUPlayerComponent<USTUWeaponComponent> (Controller->GetPawn()) ;
if (WeaponComponent && Probability > 0 && FMath::FRand() <= Probability)
{
WeaponComponent->NextWeapon () ;
}
}

Super: :TickNode (OwnerComp, NodeMemory, DeltaSeconds);

STUFindEnemyService.h:

#pragma once

#include "CoreMinimal.h"
#include "BehaviorTree/BTService.h"
#include "STUFindEnemyService.generated.h"

UCLASS ()
class SHOOTTHEMUP_API USTUFindEnemyService : public UBTService
{

GENERATED BODY ()

public:
USTUFindEnemyService () ;

protected:
UPROPERTY (EditAnywhere, BlueprintReadWrite, Category="AI")
FBlackboardKeySelector EnemyActorKey;
virtual void TickNode (UBehaviorTreeComponent& OwnerComp, uint8* NodeMemory, float

DeltaSeconds) override;

}i

STUFindEnemyService.cpp:

#include "AI/Services/STUFindEnemyService.h"

#include "AIController.h"
#include "STUAIPerceptionComponent.h"
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#include "STUUtils.h"
#include "BehaviorTree/BlackboardComponent.h"

USTUFindEnemyService: :USTUFindEnemyService ()
{
NodeName = "Find Enemy";

}

void USTUFindEnemyService: :TickNode (UBehaviorTreeComponent& OwnerComp, uint8* NodeMemory, float
DeltaSeconds)
{
const auto Blackboard = OwnerComp.GetBlackboardComponent () ;
if (Blackboard)
{
const auto Controller = OwnerComp.GetAIOwner () ;
const auto PerceptionController =
STUUtils: :GetSTUPlayerComponent<USTUAIPerceptionComponent> (Controller);
if (PerceptionController)
{
Blackboard->SetValueAsObject (EnemyActorKey.SelectedKeyName,
PerceptionController->GetClosesEnemy () ) ;
}
}
Super: :TickNode (OwnerComp, NodeMemory, DeltaSeconds);

STUFireService.h:

#pragma once

#include "CoreMinimal.h"
#include "BehaviorTree/BTService.h"
#include "STUFireService.generated.h"

UCLASS ()
class SHOOTTHEMUP_API USTUFireService : public UBTService

{
GENERATED BODY ()

protected:
USTUFireService () ;

UPROPERTY (EditAnywhere, BlueprintReadWrite, Category="AI")
FBlackboardKeySelector EnemyActorKey;

virtual void TickNode (UBehaviorTreeComponent& OwnerComp, uint8* NodeMemory, float
DeltaSeconds) override;

}i

STUFireService.cpp:

#include "AI/Services/STUFireService.h"

#include "AIController.h"

#include "STUUtils.h"

#include "STUWeaponComponent.h"

#include "BehaviorTree/BlackboardComponent.h"

USTUFireService: :USTUFireService ()

{

NodeName = "Fire";

}

void USTUFireService::TickNode (UBehaviorTreeComponent& OwnerComp, uint8* NodeMemory, float
DeltaSeconds)
{

const auto Controller OwnerComp.GetAIOwner () ;
const auto Blackboard = OwnerComp.GetBlackboardComponent () ;

const auto HasAim = Blackboard && Blackboard-
>GetValueAsObject (EnemyActorKey.SelectedKeyName) ;
if (Controller)
{
const auto WeaponComponent =
STUUtils: :GetSTUPlayerComponent<USTUWeaponComponent> (Controller->GetPawn ()) ;
if (WeaponComponent)

{



}

}
Super: :TickNode

Tasks:

HasAim ? WeaponComponent->StartFire() : WeaponComponent->StopFire () ;

(OwnerComp, NodeMemory, DeltaSeconds);

STUNextLocationTask.h:

#pragma once

#include "CoreMinimal.h"
#include "BehaviorTree/BTTaskNode.h"
#include "STUNextLocationTask.generated.h"

UCLASS ()

class SHOOTTHEMUP_API USTUNextLocationTask : public UBTTaskNode

{
GENERATED BODY (

public:

)

USTUNextLocationTask () ;

virtual EBTNodeResult::Type ExecuteTask (UBehaviorTreeComponent& OwnerComp,

NodeMemory) override;

protected:

UPROPERTY (EditAnywhere, BlueprintReadWrite, Category="AI")

float Radius =

1000.0f;

UPROPERTY (EditAnywhere, BlueprintReadWrite, Category="AI")
FBlackboardKeySelector AimLocationKey;

UPROPERTY (EditAnywhere, BlueprintReadWrite, Category="AI")
bool SelfCenter = true;

UPROPERTY (EditAnywhere, BlueprintReadWrite, Category="AI",

"!SelfCenter"))

FBlackboardKeySelector CenterActorKey;

}i

STUNextLocationTask.cpp:

finclude "AI/Tasks/STUNextLocationTask.h"

#include "AIController

.h"

#include "NavigationSystem.h"
#include "BehaviorTree/BlackboardComponent.h"

USTUNextLocationTask: :USTUNextLocationTask ()

{

NodeName = "Next Location";

}

EBTNodeResult: :Type USTUNextLocationTask: :ExecuteTask (UBehaviorTreeComponent& OwnerComp,

NodeMemory)
{

const auto Controller = OwnerComp.GetAIOwner () ;

const auto Blackboard = OwnerComp.GetBlackboardComponent ()
|| !'Blackboard) return EBTNodeResult::Failed;
const auto Pawn = Controller->GetPawn () ;

if (!Pawn) return EBTNodeResult::Failed;

const auto NavSys = UNavigationSystemV1::GetCurrent (Pawn) ;
if (!NavSys) return EBTNodeResult::Failed;

FNavLocation NavLocation;

auto Location = Pawn->GetActorLocation();

if (!Controller

if (!SelfCenter)
{

auto CenterActor = Cast<AActor>(Blackboard-
>GetValueAsObject (CenterActorKey.SelectedKeyName) ) ;

if (!CenterActor) return EBTNodeResult::Failed;

Location = CenterActor->GetActorLocation();

}

meta=(EditCondition

const auto Found = NavSys->GetRandomReachablePointInRadius (Location, Radius,

NavLocation) ;

uint8*
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uint8*
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if (!Found) return EBTNodeResult::Failed;
Blackboard->SetValueAsVector (AimLocationKey.SelectedKeyName, NavLocation.Location);
return EBTNodeResult::Succeeded;

Animations.

AnimUtils:

#pragma once

class AnimUtils

{
public:

template<typename T>
static T* FindNotifyByClass (UAnimSequenceBase * Animation)
{
if (!Animation) return nullptr;
const auto NotifyEvents = Animation->Notifies;
for (auto NotifyEvent : NotifyEvents)
{
auto AnimNotify = Cast<T> (NotifyEvent.Notify) ;
if (AnimNotify)
{

return AnimNotify;

}

return nullptr;

}i

STUAnIimNotify.h:

#pragma once

#include "CoreMinimal.h"
#include "Animation/AnimNotifies/AnimNotify.h"
#include "STUAnimNotify.generated.h"

DECLARE_MULTICAST DELEGATE_ OneParam(FOnNotifiedSignature, USkeletalMeshComponent*);
UCLASS ()
class SHOOTTHEMUP API USTUAnimNotify : public UAnimNotify

{
GENERATED_ BODY ()

public:
virtual void Notify (USkeletalMeshComponent* MeshComp, UAnimSequenceBase* Animation)
override;

FOnNotifiedSignature OnNotified;
}i

STUAnIimNotify.cpp:

#include "Animations/STUAnimNotify.h"

void USTUAnimNotify::Notify (USkeletalMeshComponent* MeshComp, UAnimSequenceBase* Animation)
{

OnNotified.Broadcast (MeshComp) ;

Super: :Notify (MeshComp, Animation);
}

STUEquipFinishedAnimNotify:

#pragma once

#include "CoreMinimal.h"
#include "Animations/STUAnimNotify.h"
#include "STUEquipFinishedAnimNotify.generated.h"
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UCLASS ()
class SHOOTTHEMUP API USTUEquipFinishedAnimNotify : public USTUAnimNotify

{

}i

GENERATED BODY ()

STUReloadFinishedAnimNotify:

#pragma once

#include "CoreMinimal.h"
#include "Animations/STUAnimNotify.h"
#include "STUReloadFinishedAnimNotify.generated.h"

UCLASS ()
class SHOOTTHEMUP_API USTUReloadFinishedAnimNotify : public USTUAnimNotify

{

}i

GENERATED BODY ()

Components.

STUAIPerceptionComponent.h:

#pragma once

#include "CoreMinimal.h"
#include "Perception/AIPerceptionComponent.h"
#include "STUAIPerceptionComponent.generated.h"

UCLASS ()
class SHOOTTHEMUP_ API USTUAIPerceptionComponent : public UAIPerceptionComponent

{

public:

}i

GENERATED_ BODY ()

AActor* GetClosesEnemy () const;

STUAIPerceptionComponent.cpp:

#include "Components/STUAIPerceptionComponent.h"
#include "AIController.h"

#include "STUHealthComponent.h"

#include "STUUtils.h"

#include "Perception/AlISense Damage.h"

#include "Perception/AISense Sight.h"

AActor* USTUAIPerceptionComponent::GetClosesEnemy () const

{

TArray<AActor*> PercieveActors;
GetCurrentlyPerceivedActors (UAISense Sight::StaticClass(), PercieveActors);
if (PercieveActors.Num() == 0)
{
GetCurrentlyPerceivedActors (UAISense Damage::StaticClass (), PercieveActors);
if (PercieveActors.Num() == 0)
{
return nullptr;
}
}

const auto Controller = Cast<AAIController>(GetOwner());
if (!Controller) return nullptr;

const auto Pawn = Controller->GetPawn () ;
if (!Pawn) return nullptr;

float BestDistance = MAX FLT;



AActor* BestPawn = nullptr;

for (const auto PercieveActor : PercieveActors)

{

const auto HealthComponent =

STUUtils: :GetSTUPlayerComponent<USTUHealthComponent> (PercieveActor) ;
const auto PercievePawn = Cast<APawn> (PercieveActor);

const auto AreEnemies = PercievePawn && STUUtils::AreEnemies (Controller,

PercievePawn->Controller) ;

if (HealthComponent && !HealthComponent->IsDead() && AreEnemies)

{

const auto CurrentDistance = (PercieveActor->GetActorLocation ()

>GetActorLocation()) .Size();

if (CurrentDistance < BestDistance)

{

BestDistance =

CurrentDistance;

BestPawn = PercieveActor;

}

return BestPawn;

STUAIWeaponComponent.h:

#pragma once

#include "CoreMinimal.h"
#include "Components/STUWeaponComponent.h"
#include "STUAIWeaponComponent.generated.h"

UCLASS ()
class SHOOTTHEMUP API USTUAIWeaponComponent

{
GENERATED_BODY ()

public:
virtual void StartFire() override;
virtual void NextWeapon () override;

}i

STUAIWeaponComponent.cpp:

#include "Components/STUAIWeaponComponent.h"

void USTUAIWeaponComponent::StartFire ()
{

if (!CanFire()) return;

if (CurrentWeapon->IsAmmoEmpty () )

{
NextWeapon () ;

CurrentWeapon->StartFire () ;

void USTUAIWeaponComponent: :NextWeapon ()
{

public USTUWeaponComponent

if (!CanEquip()) return;

int32 NextIndex = (CurrentWeaponIndex + 1) % Weapons.Num();

while (NextIndex != CurrentWeaponlIndex)

{
if (!Weapons[NextIndex]->IsAmmoEmpty ()) break;
NextIndex = (NextIndex + 1) % Weapons.Num() ;

}

if (CurrentWeaponlIndex != NextIndex)

{

CurrentWeaponIndex = NextIndex;
EquipWeapon (CurrentWeaponIndex) ;

Pawn-
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STUCharacterMovementComponent.h:

#pragma once

#include "CoreMinimal.h"
#include "GameFramework/CharacterMovementComponent.h"
#include "STUCharacterMovementComponent.generated.h"

UCLASS ()
class SHOOTTHEMUP_API USTUCharacterMovementComponent : public UCharacterMovementComponent
{

GENERATED_ BODY ()

public:
virtual float GetMaxSpeed() const override;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="Movement", meta=(ClampMin =
"1.5", ClampMax = "10.0"))

float RunModifier = 2.0f;
}i

STUCharacterMovementComponent.cpp:

#include "Components/STUCharacterMovementComponent.h"
#include "STUBaseCharacter.h"

float USTUCharacterMovementComponent: :GetMaxSpeed() const

{
const float MaxSpeed = Super::GetMaxSpeed() ;
const ASTUBaseCharacter* Player = Cast<ASTUBaseCharacter> (GetPawnOwner ()) ;
return Player && Player->IsRunning() ? MaxSpeed * RunModifier : MaxSpeed;

STUHealthComponent.h:

#pragma once

#include "CoreMinimal.h"

#include "Components/ActorComponent.h"
#include "STUCoreTypes.h"

#include "STUHealthComponent.generated.h"

class UCameraShakeBase;

UCLASS ( ClassGroup=(Custom), meta=(BlueprintSpawnableComponent) )
class SHOOTTHEMUP_API USTUHealthComponent : public UActorComponent
{

GENERATED BODY ()

public:
USTUHealthComponent () ;
FOnDeathSignature OnDeath;
FOnHealthChangedSignature OnHealthChanged;
UFUNCTION (BlueprintCallable, Category="Health")
bool IsDead() const { return FMath::IsNearlyZero (Health); }
UFUNCTION (BlueprintCallable, Category="Health")
float GetHealthPercent () const{return Health / MaxHealth;}
float GetHealth() const { return this->Health; }
bool TryToAddHealth (float HealthAmount) ;
bool IsHealthFull() const;
protected:

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="Health", meta=(ClampMin =
"0.0", ClampMax = "1000.0"))
float MaxHealth = 100.0f;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="Heal")



bool AutoHeal = true;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="Heal", meta=(EditCondition =
"AutoHeal"))
float HealUpdateTime = 1.0f;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="Heal", meta=(EditCondition =
"AutoHeal"))
float HealDellay = 3.0f;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="Heal", meta=(EditCondition =
"AutoHeal"))
float HealModifier = 5.0f;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="VFX")
TSubclassOf<UCameraShakeBase> CameraShake;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="Health")
TMap<UPhysicalMaterial*, float> DamageModifiers;

virtual void BeginPlay() override;

private:
float Health = 0.0f;
FTimerHandle HealTimerHandle;

UFUNCTION ()
void OnTakeAnyDamage (AActor* DamagedActor, float Damage, const class UDamageType*
DamageType, class AController* InstigatedBy, AActor* DamageCauser );
UFUNCTION ()
void OnTakePointDamage ( AActor* DamagedActor, float Damage, class AController*
InstigatedBy, FVector HitLocation, class UPrimitiveComponent* FHitComponent,
FName BoneName, FVector ShotFromDirection, const class UDamageType* DamageType,
AActor* DamageCauser) ;
UFUNCTION ()
void OnTakeRadialDamage (AActor* DamagedActor, float Damage, const class UDamageType*
DamageType, FVector Origin, FHitResult HitInfo,
class AController* InstigatedBy, AActor* DamageCauser) ;

void HealUpdate () ;

void SetHealth(float Health);

void PlayCameraShake () ;

void Killed (AController* KillerController);

void ApplyDamage (float Damage, AController* InstigatedBy);

float GetPointDamageModifier (AActor* DamagedActor, const FNameé& BoneName) ;

void ReportDamageEvent (float Damage, AController* InstigatedBy);
}i

STUHealthComponent.cpp:

#include "Components/STUHealthComponent.h"
#include "STUGameModeBase.h"

#include "GameFramework/Actor.h"

#include "GameFramework/Character.h"

#include "Perception/AlISense Damage.h"

#include "PhysicalMaterials/PhysicalMaterial.h"

DEFINE_LOG_CATEGORY_STATIC (LogHealthComponent, All, All);

USTUHealthComponent: :USTUHealthComponent ()
{
PrimaryComponentTick.bCanEverTick = false;

}

bool USTUHealthComponent::TryToAddHealth (float HealthAmount)
{
if (IsDead() || IsHealthFull()) return false;
SetHealth (Health + HealthAmount) ;
return true;

bool USTUHealthComponent::IsHealthFull () const

{
return FMath::IsNearlyEqual (Health, MaxHealth);
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}

// Called when the game starts
void USTUHealthComponent::BeginPlay ()
{

Super: :BeginPlay () ;

check (MaxHealth > 0);
SetHealth (MaxHealth) ;

AActor* ComponentOwner = GetOwner () ;
if (ComponentOwner)
{
ComponentOwner->OnTakeAnyDamage .AddDynamic (this,
&USTUHealthComponent: :OnTakeAnyDamage) ;
ComponentOwner->OnTakePointDamage.AddDynamic (this,
&USTUHealthComponent: :OnTakePointDamage) ;
ComponentOwner->OnTakeRadialDamage.AddDynamic (this,
&USTUHealthComponent: :OnTakeRadialDamage) ;
}
}
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void USTUHealthComponent::0OnTakeAnyDamage (AActor* DamagedActor, float Damage, const UDamageType*

DamageType,

AController* InstigatedBy, AActor* DamageCauser)
{
}

void USTUHealthComponent::0OnTakePointDamage (AActor* DamagedActor, float Damage, AController*
InstigatedBy,
FVector HitLocation, UPrimitiveComponent* FHitComponent, FName BoneName, FVector
ShotFromDirection,
const UDamageType* DamageType, AActor* DamageCauser)
{
const auto FinalDamage = Damage * GetPointDamageModifier (DamagedActor, BoneName) ;
ApplyDamage (FinalDamage, InstigatedBy);
}

void USTUHealthComponent::0OnTakeRadialDamage (AActor* DamagedActor, float Damage, const
UDamageType* DamageType,

FVector Origin, FHitResult HitInfo, AController* InstigatedBy, AActor* DamageCauser)
{

ApplyDamage (Damage, InstigatedBy) ;
}

void USTUHealthComponent: :HealUpdate ()

{
SetHealth (Health + HealModifier);

if (IsHealthFull () && GetWorld())

{
GetWorld () ->GetTimerManager () .ClearTimer (HealTimerHandle) ;

}

void USTUHealthComponent::SetHealth (float NewHealth)
{
const auto NextHealth = FMath::Clamp (NewHealth, 0.0f, MaxHealth);
const auto HealthDelta = NextHealth - Health;
Health = NextHealth;
OnHealthChanged.Broadcast (Health, HealthDelta);
}

void USTUHealthComponent::PlayCameraShake ()

{
if (IsDead()) return;
const auto Player = Cast<APawn> (GetOwner ()) ;
if (!Player) return;
const auto Controller = Player->GetController<APlayerController>();
if (!Controller || !Controller->PlayerCameraManager) return;
Controller->PlayerCameraManager->StartCameraShake (CameraShake) ;

}

void USTUHealthComponent::Killed (AController* KillerController)
{
if (!GetWorld()) return;
const auto GameMode = Cast<ASTUGameModeBase> (GetWorld()->GetAuthGameMode ()) ;



if (!GameMode) return;

const auto Player = Cast<APawn> (GetOwner ()) ;
const auto VictimController = Player ? Player->Controller : nullptr;

GameMode->Killed (KillerController, VictimController);
}

void USTUHealthComponent: :ApplyDamage (float Damage, AController* InstigatedBy)

{
if (Damage <= 0.0f || IsDead() || !GetWorld()) return;

SetHealth (Health - Damage) ;

GetWorld () ->GetTimerManager () .ClearTimer (HealTimerHandle) ;

if (IsDead())
{
Killed(InstigatedBy) ;
OnDeath.Broadcast () ;
}
else if (AutoHeal)
{
GetWorld () ->GetTimerManager () .SetTimer (HealTimerHandle, this,
&USTUHealthComponent: :HealUpdate, HealUpdateTime, true, HealDellay);
}
PlayCameraShake () ;
ReportDamageEvent (Damage, InstigatedBy);
}

float USTUHealthComponent::GetPointDamageModifier (AActor* DamagedActor, const FNameé& BoneName)

{

const auto Character = Cast<ACharacter> (DamagedActor) ;

if (!Character || !Character->GetMesh() || !Character->GetMesh () -
>GetBodyInstance (BoneName)) return 1.0f;

const auto PhysMaterial = Character->GetMesh () ->GetBodyInstance (BoneName) -
>GetSimplePhysicalMaterial () ;

if (!PhysMaterial || !DamageModifiers.Contains (PhysMaterial)) return 1.0f;

return DamageModifiers[PhysMateriall;

}

void USTUHealthComponent::ReportDamageEvent (float Damage, AController* InstigatedBy)
{
if(!InstigatedBy || !InstigatedBy->GetPawn() || !GetOwner()) return;
UAISense Damage::ReportDamageEvent (GetWorld(), GetOwner (), InstigatedBy->GetPawn(),
Damage,
InstigatedBy->GetPawn () ->GetActorLocation (), GetOwner ()->GetActorLocation());
}

STURespawnComponent.h:

#pragma once

#include "CoreMinimal.h"
#include "Components/ActorComponent.h"
#include "STURespawnComponent.generated.h"

UCLASS ( ClassGroup=(Custom), meta=(BlueprintSpawnableComponent) )
class SHOOTTHEMUP_ API USTURespawnComponent : public UActorComponent
{

GENERATED BODY ()

public:
// Sets default values for this component's properties
USTURespawnComponent () ;

void Respawn (int32 RespawnTime) ;

int32 GetRespawnCountDown () const {return RespawnCountDown; }
bool IsRespawnInProgress () const;
private:
FTimerHandle RespawnTimerHandle;
int32 RespawnCountDown = 0;
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void RespawnTimerUpdate () ;
}i

STURespawnComponent.cpp:

#include "Components/STURespawnComponent.h"
#include "STUGameModeBase.h"

USTURespawnComponent: : USTURespawnComponent ()

{
PrimaryComponentTick.bCanEverTick = false;

}

void USTURespawnComponent: :Respawn (int32 RespawnTime)
{
if (!GetWorld()) return;
RespawnCountDown = RespawnTime;
GetWorld () ->GetTimerManager () .SetTimer (RespawnTimerHandle, this,
&USTURespawnComponent: :RespawnTimerUpdate, 1.0f, true);
}

bool USTURespawnComponent: :IsRespawnInProgress () const
{
return GetWorld() && GetWorld()->GetTimerManager ().IsTimerActive (RespawnTimerHandle) ;

}

void USTURespawnComponent: :RespawnTimerUpdate ()
{
if (--RespawnCountDown == 0)
{
if (!GetWorld()) return;
GetWorld () ->GetTimerManager () .ClearTimer (RespawnTimerHandle) ;
const auto GameMode = Cast<ASTUGameModeBase> (GetWorld () ->GetAuthGameMode ()) ;
if (!GameMode) return;
GameMode->RespawnRequest (Cast<AController> (GetOwner()));

STUWeaponComponent.h:

#pragma once

#include "CoreMinimal.h"

#include "STUBaseWeapon.h"

#include "Components/ActorComponent.h"
#include "STUCoreTypes.h"

#include "STUWeaponComponent.generated.h"

class ASTUBaseWeapon;

UCLASS ( ClassGroup=(Custom), meta=(BlueprintSpawnableComponent) )
class SHOOTTHEMUP_API USTUWeaponComponent : public UActorComponent

{
GENERATED_BODY ()

public:
USTUWeaponComponent () ;
virtual void StartFire();
void StopFire();
virtual void NextWeapon () ;
void Reload();

bool GetCurrentWeaponUIData (FWeaponUIData& UIData) ;
bool GetCurrentWeaponAmmoData (FAmmoData& AmmoData) ;

bool TryToAddAmmo (TSubclassOf<ASTUBaseWeapon> WeaponType, int32 ClipsAmount) ;
bool NeedAmmo (TSubclassOf<ASTUBaseWeapon> WeaponType) ;

void Zoom(bool Enabled);
protected:

virtual void BeginPlay() override;
virtual void EndPlay(const EEndPlayReason::Type EndPlayReason) override;



bool CanFire() const;
bool CanEquip () const;
void EquipWeapon (int32 WeaponIndex) ;

UPROPERTY (EditDefaultsOnly, Category="Weapon")
TArray<FWeaponData> WeaponData;

UPROPERTY (EditDefaultsOnly, Category="Weapon")
FName WeaponEquipSocketName = "WeaponSocket";

UPROPERTY (EditDefaultsOnly, Category="Weapon")
FName WeaponArmorySocketName = "ArmorySocket";

UPROPERTY (EditDefaultsOnly, Category="Animation")
UAnimMontage* EquipAnimMontage;

UPROPERTY ()
ASTUBaseWeapon* CurrentWeapon = nullptr;

UPROPERTY ()
TArray<ASTUBaseWeapon*> Weapons;

int32 CurrentWeaponlIndex = 0;

private:
UPROPERTY ()
UAnimMontage *CurrentReloadAnimMontage = nullptr;

bool EquipAnimInProgress = false;
bool ReloadAnimInProgress = false;

void SpawnWeapons () ;
void AttachWeaponToSocket (ASTUBaseWeapon* Weapon, USceneComponent* SceneComponent,
FName& SocketName) ;

void PlayAnimMontage (UAnimMontage* Animation);

void InitAnimations();

void OnEquipFinished (USkeletalMeshComponent* MeshComponent) ;
void OnReloadFinished (USkeletalMeshComponent* MeshComponent) ;

bool CanReload() const;

void OnEmptyClip (ASTUBaseWeapon* AmmoEmptyWeapon) ;
void ChangeClip () ;
}i

STUWeaponComponent.cpp:

#include "Components/STUWeaponComponent.h"
#include "Animations/STUEquipFinishedAnimNotify.h"
#include "Weapon/STUBaseWeapon.h"
#include "GameFramework/Character.h"
#include "Animations/STUReloadFinishedAnimNotify.h"
#include "Animations/AnimUtils.h"
// Sets default values for this component's properties
USTUWeaponComponent : :USTUWeaponComponent ()
{

PrimaryComponentTick.bCanEverTick = false;

}

void USTUWeaponComponent::StartFire ()
{

if (!CanFire()) return;
CurrentWeapon->StartFire () ;

}

void USTUWeaponComponent: :StopFire ()
{
if (!CurrentWeapon) return;
CurrentWeapon->StopFire () ;

}

void USTUWeaponComponent: :NextWeapon ()

{
if (!CanEquip()) return;
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CurrentWeaponIndex = (CurrentWeaponIndex + 1) % Weapons.Num();
EquipWeapon (CurrentWeaponIndex) ;
}

void USTUWeaponComponent::Reload ()

{
ChangeClip () ;

bool USTUWeaponComponent::GetCurrentWeaponUIData (FWeaponUIData& UIData)
{
if (CurrentWeapon)

{
UIData = CurrentWeapon->GeUIData () ;

return true;
}
return false;

}

bool USTUWeaponComponent: :GetCurrentWeaponAmmoData (FAmmoData& AmmoData)
{
if (CurrentWeapon)

{
AmmoData = CurrentWeapon->GetAmmoData () ;

return true;
}
return false;

}

bool USTUWeaponComponent: :TryToAddAmmo (TSubclassOf<ASTUBaseWeapon> WeaponType, int32 ClipsAmount)
{
for (const auto Weapon : Weapons)
{
if (Weapon && Weapon->IsA (WeaponType))

{
return Weapon->TryToAddAmmo (ClipsAmount) ;

}

return false;

}

bool USTUWeaponComponent: :NeedAmmo (TSubclassOf<ASTUBaseWeapon> WeaponType)
{
for (const auto Weapon : Weapons)
{
if (Weapon && Weapon->IsA (WeaponType))
{
return !Weapon->IsAmmoFull () ;
}
}
return false;

}

void USTUWeaponComponent: :Zoom(bool Enabled)
{
if (CurrentWeapon)
{
CurrentWeapon->Zoom (Enabled) ;
}
}

void USTUWeaponComponent::AttachWeaponToSocket (ASTUBaseWeapon* Weapon, USceneComponent*
SceneComponent,
const FNameé& SocketName)
{
if (!Weapon || !SceneComponent) return;
FAttachmentTransformRules AttachmentRules (EAttachmentRule::SnapToTarget, false);
Weapon->AttachToComponent (SceneComponent, AttachmentRules, SocketName) ;

}

void USTUWeaponComponent: :EquipWeapon (int32 WeaponIndex)
{

WeaponIndex >= Weapons.Num())

if (WeaponIndex < 0
{
return;

}

ACharacter* Character = Cast<ACharacter> (GetOwner()):;



if (!Character) return;

if (CurrentWeapon)

{
CurrentWeapon->Zoom (false) ;
CurrentWeapon->StopFire () ;
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AttachWeaponToSocket (CurrentWeapon, Character->GetMesh(), WeaponArmorySocketName) ;

}
CurrentWeapon = Weapons[WeaponIndex];
//CurrentReloadAnimMontage = WeaponData[WeaponIndex].ReloadAnimMontage;

const auto CurrentWeaponData = WeaponData.FindByPredicate([&] (const FWeaponData& Data) {

return Data.WeaponClass == CurrentWeapon->GetClass();

}) i

CurrentReloadAnimMontage = CurrentWeaponData ? CurrentWeaponData->ReloadAnimMontage
nullptr;

AttachWeaponToSocket (CurrentWeapon, Character->GetMesh (), WeaponEquipSocketName) ;

EquipAnimInProgress = true;

PlayAnimMontage (EquipAnimMontage) ;
}

void USTUWeaponComponent: :PlayAnimMontage (UAnimMontage* Animation)
{

ACharacter* Character = Cast<ACharacter> (GetOwner ());

if (!Character) return;

Character->PlayAnimMontage (Animation) ;

}

void USTUWeaponComponent::InitAnimations ()
{
auto const EquipFinishedNotify =
AnimUtils::FindNotifyByClass<USTUEquipFinishedAnimNotify> (EquipAnimMontage) ;
if (EquipFinishedNotify)
{
EquipFinishedNotify->OnNotified.AddUObject (this,
&USTUWeaponComponent : :OnEquipFinished) ;
}
else
{
UE_LOG(LogTemp, Error, TEXT("Anim notify isn’'t set"));
checkNoEntry () ;
}
for (auto OneWeaponData : WeaponData)
{
auto ReloadFinishedNotify =
AnimUtils::FindNotifyByClass<USTUReloadFinishedAnimNotify> (OneWeaponData.ReloadAnimMontage) ;
if (!ReloadFinishedNotify)

{
UE_LOG (LogTemp, Error, TEXT("Anim notify isn't set"));

checkNoEntry () ;
}
ReloadFinishedNotify->OnNotified.AddUObject (this,
&USTUWeaponComponent : :OnReloadFinished) ;
}
}

void USTUWeaponComponent::0nEquipFinished (USkeletalMeshComponent* MeshComponent)
{
ACharacter* Character = Cast<ACharacter> (GetOwner()):;
if (!Character || MeshComponent != Character->GetMesh()) return;
EquipAnimInProgress = false;

}

void USTUWeaponComponent::0nReloadFinished (USkeletalMeshComponent* MeshComponent)
{
ACharacter* Character = Cast<ACharacter> (GetOwner()):;
if (!Character || MeshComponent != Character->GetMesh()) return;
ReloadAnimInProgress = false;

}

bool USTUWeaponComponent::CanFire () const

{

return CurrentWeapon && !EquipAnimInProgress && !ReloadAnimInProgress;

}

bool USTUWeaponComponent: :CanEquip () const
{

return !EquipAnimInProgress && !ReloadAnimInProgress;



}

bool USTUWeaponComponent::CanReload() const
{

return CurrentWeapon && !EquipAnimInProgress && !ReloadAnimInProgress && CurrentWeapon-—

>CanReload() ;
}

void USTUWeaponComponent: :0OnEmptyClip (ASTUBaseWeapon* AmmoEmptyWeapon)
{
if (!AmmoEmptyWeapon) return;
if (CurrentWeapon == AmmoEmptyWeapon)
{
ChangeClip () ;

else

for (const auto Weapon : Weapons)
{
if (Weapon == AmmoEmptyWeapon)
{
Weapon->ChangeClip () ;

}

void USTUWeaponComponent::ChangeClip ()

{
if (!CanReload()) return;
CurrentWeapon->StopFire () ;
CurrentWeapon->ChangeClip () ;
ReloadAnimInProgress = true;
PlayAnimMontage (CurrentReloadAnimMontage) ;

// Called when the game starts
void USTUWeaponComponent: :BeginPlay ()
{
Super: :BeginPlay () ;
checkf (WeaponData.Num() == 2, TEXT ("Weapons != 2"))
CurrentWeaponIndex = 0;
InitAnimations () ;
SpawnWeapons () ;
EquipWeapon (CurrentWeaponIndex) ;

}

void USTUWeaponComponent::EndPlay (const EEndPlayReason::Type EndPlayReason)
{
CurrentWeapon = nullptr;
for (auto Weapon : Weapons)
{
Weapon->DetachFromActor (FDetachmentTransformRules: :KeepWorldTransform) ;
Weapon->Destroy () ;
}
Weapons.Empty () ;
Super: :EndPlay (EndPlayReason) ;
}

void USTUWeaponComponent: :SpawnWeapons ()

{
ACharacter* Character = Cast<ACharacter>(GetOwner());
if (!Character || !GetWorld()) return;
for (auto OneWeaponData : WeaponData)

{

auto Weapon = GetWorld()->SpawnActor<ASTUBaseWeapon> (OneWeaponData.WeaponClass) ;

if (!Weapon) continue;

Weapon->0OnClipEmpty.AddUObject (this, &USTUWeaponComponent::OnEmptyClip) ;
Weapon->SetOwner (Character) ;
Weapons .Add (Weapon) ;

AttachWeaponToSocket (Weapon, Character->GetMesh (), WeaponArmorySocketName) ;



Dev.

STUDevDamageActor.h:

#pragma once
#include "CoreMinimal.h"
#include "GameFramework/Actor.h"

#include "STUDevDamageActor.generated.h"

UCLASS ()

class SHOOTTHEMUP API ASTUDevDamageActor : public AActor

{
GENERATED BODY ()

public:
// Sets default values for this actor's properties
ASTUDevDamageActor () ;
UPROPERTY (VisibleAnywhere, BlueprintReadWrite)
USceneComponent* SceneComponent;
UPROPERTY (EditAnywhere, BlueprintReadWrite)
float Radius = 300.0f;
UPROPERTY (EditAnywhere, BlueprintReadWrite)
FColor SphereColor = FColor::Red;
UPROPERTY (EditAnywhere, BlueprintReadWrite)
float Damage = 10.0f;
UPROPERTY (EditAnywhere, BlueprintReadWrite)
bool DoFullDamage = false;
UPROPERTY (EditAnywhere, BlueprintReadWrite)
TSubclassOf<UDamageType> DamageType;
protected:
// Called when the game starts or when spawned
virtual void BeginPlay() override;
public:

// Called every frame

virtual void Tick(float DeltaTime) override;

}i

STUDevDamageActor.cpp:

#include "Dev/STUDevDamageActor.h"
#include "DrawDebugHelpers.h"
#include "Kismet/GameplayStatics.h"

// Sets default values
ASTUDevDamageActor: :ASTUDevDamageActor ()
{

// Set this actor to call Tick() every frame.

performance if you don't need it.

PrimaryActorTick.bCanEverTick = true;

You can turn this off to improve

SceneComponent = CreateDefaultSubobject<USceneComponent> ("SceneComponent") ;

SetRootComponent (SceneComponent) ;

}

// Called when the game starts or when spawned

void ASTUDevDamageActor::BeginPlay ()
{

Super: :BeginPlay () ;
}

// Called every frame

void ASTUDevDamageActor::Tick(float DeltaTime)

{



Super::Tick(DeltaTime) ;

DrawDebugSphere (GetWorld(), GetActorLocation(), Radius, 24,
UGameplayStatics: :ApplyRadialDamage (

GetWorld(),

Damage,

GetActorLocation(),

Radius,

DamageType,

{},

this,

nullptr,

DoFullDamage) ;

STUFireDamageType.h:

#pragma once

#include "CoreMinimal.h"
#include "GameFramework/DamageType.h"
#include "STUFireDamageType.generated.h"

UCLASS ()
class SHOOTTHEMUP API USTUFireDamageType : public UDamageType

{
GENERATED_BODY ()

}i

STUIceDamageType.h:

#pragma once

#include "CoreMinimal.h"
#include "GameFramework/DamageType.h"
#include "STUIceDamageType.generated.h"

UCLASS ()
class SHOOTTHEMUP API USTUIceDamageType : public UDamageType

{
GENERATED BODY ()

}s
Menu.

STUMenuGameModeBase.h:

#pragma once

#include "CoreMinimal.h"
#include "GameFramework/GameModeBase.h"
#include "STUMenuGameModeBase.generated.h"

UCLASS ()
class SHOOTTHEMUP API ASTUMenuGameModeBase : public AGameModeBase
{

GENERATED BODY ()
protected:

ASTUMenuGameModeBase () ;
}i

STUMenuGameModeBase.cpp:

#include "Menu/STUMenuGameModeBase.h"

SphereColor) ;
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#include "Menu/STUMenuPlayerController.h"
#include "Menu/UI/STUMenuHUD.h"

ASTUMenuGameModeBase: : ASTUMenuGameModeBase ()
{

100

PlayerControllerClass = ASTUMenuPlayerController::StaticClass();

HUDClass = ASTUMenuHUD: :StaticClass();

STUMenuPlayerController.h:

#pragma once

#include "CoreMinimal.h"

#include "GameFramework/PlayerController.h"
#include "STUMenuPlayerController.generated.h"

UCLASS ()

class SHOOTTHEMUP API ASTUMenuPlayerController : public APlayerController

{
GENERATED_BODY ()

public:
virtual void BeginPlay() override;

}i

STUMenuPlayerController.cpp:

#include "Menu/STUMenuPlayerController.h"
#include "STUGameInstance.h"

void ASTUMenuPlayerController::BeginPlay ()
{
Super: :BeginPlay () ;

SetInputMode (FInputModeUIOnly()) ;
bShowMouseCursor = true;

//GetWorld () ->GetGameInstance<USTUGameInstance> () ->TestString

ul:

STULevelltemWidget.h:

#pragma once

#include "CoreMinimal.h"

#include "STUCoreTypes.h"

#include "Blueprint/UserWidget.h"
#include "Components/Button.h"

#include "Components/Image.h"

#include "Components/TextBlock.h"
#include "STULevelltemWidget.generated.h"

Jxx

*

*/
UCLASS ()

class SHOOTTHEMUP API USTULevelItemWidget : public UUserWidget

{
GENERATED BODY ()

public:
FOnLevelSelectedSignature OnLevelSelected;

void SetLevelData (const FLevelData& Data);

FLevelData GetLevelData () const {return LevelData;}

void SetSelected(bool IsSelected);

= "Menu";
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protected:
UPROPERTY (meta= (BindWidget) )
UButton* LevelSelectButton;

UPROPERTY (meta= (BindWidget) )
UTextBlock* LevelNameTextBlock;

UPROPERTY (meta= (BindWidget) )
UImage* LevelImage;

UPROPERTY (meta= (BindWidget) )
UImage* Framelmage;

virtual void NativeOnInitialized() override;

private:
FLevelData LevelData;

UFUNCTION ()
void OnLevelItemClicked() ;

UFUNCTION ()
void OnLevelItemHovered() ;

UFUNCTION ()
void OnLevelItemUnhovered() ;
}i

STULevelltemWidget.cpp:

#include "Menu/UI/STULevelltemWidget.h"

void USTULevelItemWidget::SetLevelData (const FLevelDataé& Data)
{
LevelData = Data;
if (LevelNameTextBlock)
{
LevelNameTextBlock->SetText (FText: :FromName (Data.LevelDisplayName)) ;
}
if (LevelImage)
{
LevelImage->SetBrushFromTexture (Data.LevelThumb) ;
}
}

void USTULevelItemWidget::SetSelected(bool IsSelected)
{

if (LevelImage)

{

LevelImage->SetColorAndOpacity(IsSelected ? FLinearColor(1.0f, 0.0f, 0.0f, 1.0f)

FLinearColor(1.0f, 1.0f, 1.0f, 0.7f));

}
}

void USTULevellItemWidget::NativeOnInitialized()
{

Super::NativeOnInitialized();

if (LevelSelectButton)
{
LevelSelectButton->OnClicked.AddDynamic (this,
&USTULevelIltemWidget: :OnLevelItemClicked) ;
LevelSelectButton->OnHovered.AddDynamic (this,
&USTULevelItemWidget: :USTULevelIltemWidget::OnLevelltemHovered) ;
LevelSelectButton->OnUnhovered.AddDynamic (this,
&USTULevelIltemWidget: :USTULevelIltemWidget: :OnLevelItemUnhovered) ;
}
}

void USTULevelItemWidget::0OnLevelItemClicked()
{

OnLevelSelected.Broadcast (LevelData) ;
}

void USTULevelItemWidget::0OnLevelItemHovered/()
{



if (FrameImage)

{

FrameImage->SetVisibility (ESlateVisibility::Visible);

}
}

void USTULevelItemWidget::OnLevelItemUnhovered ()
{

if (FrameImage)

{

FrameImage->SetVisibility (ESlateVisibility::Hidden) ;

}

STUMenuHUD.h:

#pragma once

#include "CoreMinimal.h"
#include "GameFramework/HUD.h"
#include "STUMenuHUD.generated.h"

UCLASS ()
class SHOOTTHEMUP API ASTUMenuHUD : public AHUD

{
GENERATED_BODY ()

protected:

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="UI")

TSubclassOf<UUserWidget> MenuWidgetClass;

virtual void BeginPlay() override;
i

STUMenuHUD.cpp:

#include "Menu/UI/STUMenuHUD.h"
#include "UI/STUBaseWidget.h"

void ASTUMenuHUD: :BeginPlay ()
{
Super: :BeginPlay () ;
if (MenuWidgetClass)
{

const auto MenuWidget = CreateWidget<USTUBaseWidget> (GetWorld(),

if (MenuWidget)

{
MenuWidget->AddToViewport () ;
MenuWidget->Show () ;

STUMenuWidget.h:

#pragma once

#include "CoreMinimal.h"

#include "STUGameInstance.h"

#include "STULevelltemWidget.h"
#include "UI/STUBaseWidget.h"
#include "Components/Button.h"
#include "Components/HorizontalBox.h"
#include "Sound/SoundCue.h"

#include "STUMenuWidget.generated.h"

Jxx

*

*/
UCLASS ()

class SHOOTTHEMUP_ API USTUMenuWidget : public USTUBaseWidget

{
GENERATED_BODY ()
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MenuWidgetClass) ;



protected:
UPROPERTY (meta= (BindWidget) )
UButton* StartGameButton;

UPROPERTY (meta= (BindWidget) )
UButton* QuitGameButton;

UPROPERTY (meta= (BindWidget) )
UHorizontalBox* LevellItemBox;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="UI")
TSubclassOf<UUserWidget> LevelltemWidgetClass;

UPROPERTY (meta= (BindWidgetAnim), Transient)
UWidgetAnimation* HideAnimation;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="Sound")
USoundCue* StartGameSound;

virtual void NativeOnInitialized() override;
virtual void OnAnimationFinished Implementation(const UWidgetAnimation* Animation)
override;

private:
UPROPERTY ()
TArray<USTULevelItemWidget*> LevelItemWidgets;
UFUNCTION ()
void OnStartGame () ;

UFUNCTION ()
void OnQuitGame () ;

void InitLevelItems();
void OnLevelSelected (const FLevelData& Data);
USTUGameInstance* GetGameInstance () const;

}i

STUMenuWidget.cpp:

#include "Menu/UI/STUMenuWidget.h"
#include "STUGameInstance.h"
#include "Kismet/GameplayStatics.h"

void USTUMenuWidget::NativeOnInitialized()

{ Super: :NativeOnInitialized() ;
if (StartGameButton)
{ StartGameButton->0OnClicked.AddDynamic (this, &USTUMenuWidget::OnStartGame) ;
if(QuitGameButton)
{ QuitGameButton->OnClicked.AddDynamic (this, &USTUMenuWidget::0nQuitGame) ;
initLevelItems();

}

void USTUMenuWidget::OnAnimationFinished Implementation (const UWidgetAnimation* Animation)
{

Super::0OnAnimationFinished Implementation (Animation);

if (Animation != HideAnimation) return;

const auto STUGamelInstance = GetGamelnstance();

if (!STUGameInstance) return;

UGameplayStatics: :OpenLevel (this, STUGameInstance->GetStartupLevel () .LevelName) ;

void USTUMenuWidget::0OnStartGame ()
{

PlayAnimation (HideAnimation) ;

UGameplayStatics: :PlaySound2D (GetWorld (), StartGameSound) ;
}

void USTUMenuWidget: :0nQuitGame ()
{

103



104

UKismetSystemLibrary::QuitGame (this, GetOwningPlayer (), EQuitPreference::Quit, true);

}

void USTUMenuWidget::InitLevelItems ()

{
const auto STUGamelInstance = GetGamelInstance():;
if (!STUGameInstance) return;

checkf (STUGameInstance->GetLevelsData () .Num() != 0, TEXT("Levels data is empty!"))

if (!LevelltemBox) return;
LevelItemBox->ClearChildren() ;

for (auto LevelData : STUGameInstance->GetLevelsData())

{
const auto LevelIltemWidget = CreateWidget<USTULevelItemWidget> (GetWorld(),

LevelltemWidgetClass) ;
if(!LevelItemWidget) continue;

LevelItemWidget->SetLevelData (LevelData) ;
LevelltemWidget->OnLevelSelected.AddUObject (this,
&USTUMenuWidget: :OnLevelSelected) ;
LevelItemBox->AddChild (LevelItemWidget) ;
LevelltemWidgets.Add (LevelItemWidget) ;
}
if (STUGameInstance->GetStartuplevel () .LevelName.IsNone ())

{
OnLevelSelected (STUGameInstance->GetLevelsData () [0]);

OnLevelSelected (STUGameInstance->GetStartupLevel ());

void USTUMenuWidget::OnLevelSelected (const FLevelData& Data)
{

const auto STUGameInstance = GetGamelInstance () ;

i1f (!STUGameInstance) return;

STUGameInstance->SetStartupLevel (Data) ;
for (auto LevelItemWidget : LevelltemWidgets)
{
if (LevelIltemWidget)
{
const auto IsSelected = Data.LevelName == LevelltemWidget-
>GetLevelData () .LevelName;
LevelltemWidget->SetSelected(IsSelected);

}

USTUGameInstance* USTUMenuWidget::GetGameInstance () const
{
if (!GetWorld()) return nullptr;
return GetWorld()->GetGameInstance<USTUGameInstance> () ;

Pickups.

STUBasePickup.h:

#pragma once

#include "CoreMinimal.h"

#include "Components/SphereComponent.h"
finclude "GameFramework/Actor.h"
#include "Sound/SoundCue.h"

#include "STUBasePickup.generated.h"

UCLASS ()
class SHOOTTHEMUP API ASTUBasePickup : public AActor

{
GENERATED BODY ()
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public:
// Sets default values for this actor's properties
ASTUBasePickup () ;
protected:
// Called when the game starts or when spawned
virtual void BeginPlay() override;
virtual void NotifyActorBeginOverlap (AActor* OtherActor) override;
UPROPERTY (VisibleAnywhere, Category="Pickup")
USphereComponent* CollisionComponent;
UPROPERTY (VisibleAnywhere,BlueprintReadWrite, Category="Pickup")
float RespawnTime = 10.0f;
UPROPERTY (EditAnywhere, BlueprintReadWrite, Category="Sound")
USoundCue* PickupTakenSound;
public:
// Called every frame
virtual void Tick(float DeltaTime) override;
bool CouldBeTaken () const;
private:

float RotationYaw = 0.0f;
FTimerHandle RespawnTimerHandle;

virtual bool GivePickupTo (APawn* PlayerPawn) ;
void PickupWasTaken () ;
void Respawn () ;
void GenerateRotationYaw() ;
}i

STUBasePickup.cpp:

#include "Pickups/STUBasePickup.h"
#include "Kismet/GameplayStatics.h"

// Sets default values
ASTUBasePickup: :ASTUBasePickup ()
{
// Set this actor to call Tick() every frame. You can turn this off to improve
performance if you don't need it.
PrimaryActorTick.bCanEverTick = true;

CollisionComponent = CreateDefaultSubobject<USphereComponent> ("SphereComponent") ;
CollisionComponent->InitSphereRadius (50.0f) ;
CollisionComponent->SetCollisionEnabled(ECollisionEnabled: :QueryOnly) ;
CollisionComponent->SetCollisionResponseToAllChannels (ECollisionResponse: :ECR Overlap) ;
SetRootComponent (CollisionComponent) ;

}

// Called when the game starts or when spawned
void ASTUBasePickup::BeginPlay ()
{
Super: :BeginPlay () ;
check (CollisionComponent) ;
GenerateRotationYaw () ;

}

void ASTUBasePickup::NotifyActorBeginOverlap (AActor* OtherActor)
{
Super: :NotifyActorBeginOverlap (OtherActor) ;

const auto Pawn = Cast<APawn> (OtherActor);
if (GivePickupTo (Pawn))
{

PickupWasTaken () ;

}

// Called every frame
void ASTUBasePickup::Tick(float DeltaTime)
{

Super::Tick (DeltaTime) ;
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AddActorLocalRotation (FRotator (0.0f, RotationYaw, 0.0f));
}

bool ASTUBasePickup::CouldBeTaken () const
{

return !GetWorldTimerManager () .IsTimerActive (RespawnTimerHandle) ;

}

bool ASTUBasePickup::GivePickupTo (APawn* PlayerPawn)
{

return false;

}

void ASTUBasePickup: :PickupWasTaken ()
{
CollisionComponent->SetCollisionResponseToAllChannels (ECollisionResponse::ECR Ignore);
if (GetRootComponent ())
{
GetRootComponent () ->SetVisibility (false, true);
}

GetWorldTimerManager () .SetTimer (RespawnTimerHandle, this, &ASTUBasePickup: :Respawn,
RespawnTime) ;
UGameplayStatics::PlaySoundAtLocation (GetWorld (), PickupTakenSound, GetActorLocation());

}

void ASTUBasePickup: :Respawn ()
{
GenerateRotationYaw () ;
CollisionComponent->SetCollisionResponseToAllChannels (ECollisionResponse::ECR Overlap);
if (GetRootComponent ())
{
GetRootComponent () ->SetVisibility(true, true);
}
}

void ASTUBasePickup: :GenerateRotationYaw ()

{
const auto Direction = FMath::RandBool() ? 1.0f : -1.0f;
RotationYaw = FMath::RandRange (1.0f, 2.0f) * Direction;

STUAmMmoPickup.h:

#pragma once

#include "CoreMinimal.h"

#include "STUBaseWeapon.h"

#include "Pickups/STUBasePickup.h"
#include "STUAmmoPickup.generated.h"

/ * %
*
*/
UCLASS ()
class SHOOTTHEMUP API ASTUAmmoPickup : public ASTUBasePickup
{
GENERATED_ BODY ()

protected:
UPROPERTY (EditAnywhere, BlueprintReadWrite, Category="Pickup", meta=(ClampMin = "1.0",
ClampMax = "10.0"))

int32 ClipsAmount = 10;

UPROPERTY (EditAnywhere, BlueprintReadWrite, Category="Pickup")
TSubclassOf<ASTUBaseWeapon> WeaponType;

private:

virtual bool GivePickupTo (APawn* PlayerPawn) override;
}i

STUAmmoPickup.cpp:

#include "Pickups/STUAmmoPickup.h"

#include "STUHealthComponent.h"
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#include "STUUtils.h"
#include "STUWeaponComponent.h"

bool ASTUAmmoPickup::GivePickupTo (APawn* PlayerPawn)
{
const auto HealthComponent =
STUUtils: :GetSTUPlayerComponent<USTUHealthComponent> (PlayerPawn) ;
if (!HealthComponent || HealthComponent->IsDead()) return false;

const auto WeaponComponent =
STUUtils: :GetSTUPlayerComponent<USTUWeaponComponent> (PlayerPawn) ;
if (!WeaponComponent) return false;

return WeaponComponent->TryToAddAmmo (WeaponType, ClipsAmount);

STUHealthPickup.h:

#pragma once

#include "CoreMinimal.h"
#include "Pickups/STUBasePickup.h"
#include "STUHealthPickup.generated.h"

Jxx

*

*/
UCLASS ()

class SHOOTTHEMUP API ASTUHealthPickup : public ASTUBasePickup

{
GENERATED_BODY ()

protected:
UPROPERTY (EditAnywhere, BlueprintReadWrite, Category="Pickup", meta=(ClampMin = "1.0",
ClampMax = "100.0"))

float HealthAmount = 100.0f;

private:
virtual bool GivePickupTo (APawn* PlayerPawn) override;

}i

STUHealthPickup.cpp:

#include "Pickups/STUAmmoPickup.h"

#include "STUHealthComponent.h"
#include "STUUtils.h"
#include "STUWeaponComponent.h"

bool ASTUAmmoPickup::GivePickupTo (APawn* PlayerPawn)
{

const auto HealthComponent =
STUUtils::GetSTUPlayerComponent<USTUHealthComponent> (PlayerPawn) ;

if (!HealthComponent || HealthComponent->IsDead()) return false;

const auto WeaponComponent =
STUUtils::GetSTUPlayerComponent<USTUWeaponComponent> (PlayerPawn) ;

if (!WeaponComponent) return false;

return WeaponComponent->TryToAddAmmo (WeaponType, ClipsAmount) ;

Player.

STUBaseCharacter.h:

#pragma once

#include "CoreMinimal.h"

#include "STUWeaponComponent.h"

#include "Camera/CameraComponent.h"
#include "Components/STUHealthComponent.h"



finclude "GameFramework/Character.h"
#include "Sound/SoundCue.h"
#include "STUBaseCharacter.generated.h"

UCLASS ()
class SHOOTTHEMUP API ASTUBaseCharacter

public ACharacter

{

public:

GENERATED_ BODY ()

// Sets default values for this character's properties
ASTUBaseCharacter (const FObjectInitializer& ObjInit);

protected:

public:

// Called when the game starts or when spawned
virtual void BeginPlay() override;

virtual void OnHealthChanged(float Health,
virtual void OnDeath () ;

float HealthDelta);

UPROPERTY (VisibleAnywhere, BlueprintReadWrite,
USTUHealthComponent* HealthComponent;

Category="Components")

UPROPERTY (VisibleAnywhere, BlueprintReadWrite,
USTUWeaponComponent* WeaponComponent;

Category="Components")
UPROPERTY (EditAnywhere, Category="Animations")
UAnimMontage* DeathAnimMontage;

UPROPERTY (EditDefaultsOnly,
FVector2D LandedDamageVelocity

Category="Damage")
FVector2D (900.

0f, 1500.0f);

UPROPERTY (EditDefaultsOnly,
FVector2D LandedDamage FVector2D(10.0f,

Category="Damage")
100.0f) ;

UPROPERTY (EditDefaultsOnly, Category="Material")
FName MaterialColorName "Paint Color";

UPROPERTY (EditDefaultsOnly,
USoundCue* DeathSound;

BlueprintReadWrite, Category="Sound")

virtual void Tick(float DeltaTime) override;
virtual void TurnOff () override;

virtual void Reset () override;

UFUNCTION (BlueprintCallable, Category="Movement")
virtual bool IsRunning() const;

UFUNCTION (BlueprintCallable,
float GetMovementDirection ()

Category="Movement")
const;

void SetPlayerColor (const FLinearColor& Color);

private:

}i

UFUNCTION ()
void OnGroundLanded (const FHitResult& Hit);

STUBaseCharacter.cpp:

finclude "STUBaseCharacter.h"

#include "Components/CapsuleComponent.h"

#include "Components/STUCharacterMovementComponent.h"
#include "Kismet/GameplayStatics.h"

// Sets default values

ASTUBaseCharacter: :ASTUBaseCharacter (const FObjectInitializer& ObjInit)
Super (ObjInit.SetDefaultSubobjectClass<USTUCharacterMovementComponent> (ACharacter
entComponentName) )

{

// Set this character to call Tick() every frame.

performance if you don't need it.

PrimaryActorTick.bCanEverTick

true;

HealthComponent
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: :CharacterMovem

You can turn this off to improve

CreateDefaultSubobject<USTUHealthComponent> ("HealthComponent") ;
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WeaponComponent = CreateDefaultSubobject<USTUWeaponComponent> ("WeaponComponent") ;

}

// Called when the game starts or when spawned
void ASTUBaseCharacter::BeginPlay ()

{
Super: :BeginPlay () ;

check (HealthComponent) ;

check (GetCapsuleComponent ()) ;
check (GetCharacterMovement () ) ;
check (GetMesh () ) ;

OnHealthChanged (HealthComponent->GetHealth (), 0.0f);
HealthComponent->OnDeath.AddUObject (this, &ASTUBaseCharacter::0nDeath) ;
HealthComponent->OnHealthChanged.AddUObject (this, &ASTUBaseCharacter::0nHealthChanged);
LandedDelegate.AddDynamic (this, &ASTUBaseCharacter::0nGroundLanded) ;

}

// Called every frame
void ASTUBaseCharacter::Tick (float DeltaTime)
{
Super::Tick(DeltaTime) ;
}

void ASTUBaseCharacter::TurnOff ()

{
WeaponComponent->StopFire () ;
WeaponComponent->Zoom (false) ;
Super: :TurnOff () ;

}

void ASTUBRaseCharacter: :Reset ()

{
WeaponComponent->StopFire () ;
WeaponComponent->Zoom (false) ;
Super: :Reset () ;

bool ASTUBaseCharacter::IsRunning() const
{
return false;

}

float ASTUBaseCharacter::GetMovementDirection () const
{
if (GetVelocity () .IsZero()) return 0.0f;
const auto VelocityNormal = GetVelocity() .GetSafeNormal ();
const auto AngleBetween = FMath::Acos (FVector::DotProduct (GetActorForwardVector (),

VelocityNormal)) ;
const auto CrossProduct = FVector::CrossProduct (GetActorForwardVector (), VelocityNormal) ;
const auto Degrees = FMath::RadiansToDegrees (AngleBetween) ;
return CrossProduct.IsZero() ? Degrees : Degrees * FMath::Sign (CrossProduct.Z);

}

void ASTUBaseCharacter::SetPlayerColor (const FLinearColor& Color)

{
const auto MateriallInst = GetMesh ()->CreateAndSetMaterialInstanceDynamic (0);
if (!MaterialInst) return;
MaterialInst->SetVectorParameterValue (MaterialColorName, Color);

void ASTUBaseCharacter: :0nDeath ()
{
//PlayAnimMontage (DeathAnimMontage) ;
GetCharacterMovement () ->DisableMovement () ;
SetLifeSpan(5.0f);
GetCapsuleComponent () ->SetCollisionResponseToAllChannels (ECollisionResponse: :ECR_Ignore);
WeaponComponent->StopFire () ;
WeaponComponent->Zoom (false) ;

GetMesh () ->SetCollisionEnabled(ECollisionEnabled: :QueryAndPhysics) ;
GetMesh () ->SetSimulatePhysics (true) ;

UGameplayStatics::PlaySoundAtLocation (GetWorld(), DeathSound, GetActorLocation()):;
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void ASTUBaseCharacter::0OnHealthChanged(float Health, float HealthDelta)
{

}

void ASTUBaseCharacter::0OnGroundLanded (const FHitResulté& Hit)
{
const auto FallVelocityZ = -GetVelocity() .Z;
if(FallVelocityZ < LandedDamageVelocity.X) return;
const auto FinalDamage = FMath: :GetMappedRangeValueClamped (LandedDamageVelocity,
LandedDamage, FallVelocityZ);
TakeDamage (FinalDamage, FDamageEvent{}, nullptr, nullptr);
}

STUPlayerCharacter.h:

#pragma once

#include "CoreMinimal.h"

#include "Components/SphereComponent.h"
#include "Player/STUBaseCharacter.h"

#include "GameFramework/SpringArmComponent.h"
#include "STUPlayerCharacter.generated.h"

UCLASS ()
class SHOOTTHEMUP API ASTUPlayerCharacter : public ASTUBaseCharacter

{
GENERATED_ BODY ()

public:
ASTUPlayerCharacter (const FObjectInitializer& ObjInit);

protected:
UPROPERTY (VisibleAnywhere, BlueprintReadWrite, Category="Components")
UCameraComponent* CameraComponent;

UPROPERTY (VisibleAnywhere, BlueprintReadWrite, Category="Components")
USpringArmComponent* SpringArmComponent;

UPROPERTY (VisibleAnywhere, BlueprintReadWrite, Category="Components")
USphereComponent* CameraCollisionComponent;

virtual void OnDeath () override;
virtual void BeginPlay() override;

public:
virtual void SetupPlayerInputComponent (class UInputComponent* PlayerInputComponent)
override;

virtual bool IsRunning() const override;

private:
bool WantsToRun = false;
bool IsMovingForward = false;

void MoveForward(float Amount);
void MoveRight (float Amount) ;

void OnStartRunning() ;
void OnStopRunning() ;

UFUNCTION ()

void OnCameraCollisionBeginOverlap (UPrimitiveComponent* OverlappedComponent, AActor*
OtherActor, UPrimitiveComponent* OtherComp, int32 OtherBodyIndex, bool bFromSweep, const
FHitResult & SweepResult);

UFUNCTION ()
void OnCameraCollisionEndOverlap (UPrimitiveComponent* OverlappedComponent, AActor*

OtherActor, UPrimitiveComponent* OtherComp, int32 OtherBodyIndex) ;

void CheckCameraOverlap () ;
}i

STUPIlayerCharacter.cpp:
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#include "Player/STUPlayerCharacter.h"
#include "Components/CapsuleComponent.h"

ASTUPlayerCharacter: :ASTUPlayerCharacter (const FObjectInitializer& ObjInit) : Super (ObjInit)
{

// Set this character to call Tick() every frame. You can turn this off to improve
performance if you don't need it.

PrimaryActorTick.bCanEverTick = true;

SpringArmComponent = CreateDefaultSubobject<USpringArmComponent> ("SpringArmComponent") ;
SpringArmComponent->SetupAttachment (GetRootComponent ()) ;
SpringArmComponent->bUsePawnControlRotation = true;

SpringArmComponent->SocketOffset = FVector(0.0f, 100.0f, 80.0f);

CameraComponent = CreateDefaultSubobject<UCameraComponent> ("CameraComponent") ;
CameraComponent->SetupAttachment (SpringArmComponent) ;

CameraCollisionComponent =
CreateDefaultSubobject<USphereComponent> ("CameraCollisionComponent") ;
CameraCollisionComponent->SetupAttachment (CameraComponent) ;
CameraCollisionComponent->SetSphereRadius (10.0f) ;
CameraCollisionComponent-—
>SetCollisionResponseToAllChannels (ECollisionResponse: :ECR Overlap);
}

void ASTUPlayerCharacter::SetupPlayerInputComponent (UInputComponent* PlayerInputComponent)
{
Super: :SetupPlayerInputComponent (PlayerInputComponent) ;

check (PlayerInputComponent) ;
check (WeaponComponent) ;
PlayerInputComponent->BindAxis ("MoveForward", this, &ASTUPlayerCharacter::MoveForward) ;
PlayerInputComponent->BindAxis ("MoveRight", this, &ASTUPlayerCharacter::MoveRight) ;
PlayerInputComponent->BindAxis ("LookUp", this,

&ASTUPlayerCharacter: :AddControllerPitchInput) ;
PlayerInputComponent->BindAxis ("TurnAround", this,

&ASTUPlayerCharacter: :AddControllerYawInput) ;
PlayerInputComponent->BindAction ("Jump", IE Pressed, this, &ASTUPlayerCharacter::Jump);
PlayerInputComponent->BindAction ("Run", IE Pressed, this,

&ASTUPlayerCharacter: :OnStartRunning) ;
PlayerInputComponent->BindAction ("Run", IE Released, this,

&ASTUPlayerCharacter: :0OnStopRunning) ;

PlayerInputComponent->BindAction ("Fire", IE Pressed, WeaponComponent,
&USTUWeaponComponent: :StartFire) ;

PlayerInputComponent->BindAction ("Fire", IE Released, WeaponComponent,
&USTUWeaponComponent: :StopFire) ;

PlayerInputComponent->BindAction ("NextWeapon", IE Pressed, WeaponComponent,

&USTUWeaponComponent: :NextWeapon) ;
PlayerInputComponent->BindAction ("Reload", IE_Pressed, WeaponComponent,
&USTUWeaponComponent: :Reload) ;
DECLARE DELEGATE OneParam(FZoomInputSignature, bool);
PlayerInputComponent->BindAction<FZoomInputSignature>("Zoom", IE Pressed,
WeaponComponent, &USTUWeaponComponent::Zoom, true);
PlayerInputComponent->BindAction<FZoomInputSignature>("Zoom", IE Released,
WeaponComponent, &USTUWeaponComponent::Zoom, false);

}

void ASTUPlayerCharacter::MoveForward (float Amount)
{

IsMovingForward = Amount > 0.0f;

if (Amount == 0.0f) return;

AddMovementInput (GetActorForwardVector (), Amount);
}

void ASTUPlayerCharacter::MoveRight (float Amount)
{

if (Amount == 0.0f) return;

AddMovementInput (GetActorRightVector (), Amount) ;
}

void ASTUPlayerCharacter::0OnStartRunning ()
{
WantsToRun = true;

}

void ASTUPlayerCharacter::0nStopRunning ()
{

WantsToRun = false;
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}

void ASTUPlayerCharacter::0OnCameraCollisionBeginOverlap (UPrimitiveComponent* OverlappedComponent,
AActor* OtherActor,

UPrimitiveComponent* OtherComp, int32 OtherBodyIndex, bool bFromSweep, const FHitResults
SweepResult)
{

CheckCameraOverlap () ;
}

void ASTUPlayerCharacter::0OnCameraCollisionEndOverlap (UPrimitiveComponent* OverlappedComponent,
AActor* OtherActor,
UPrimitiveComponent* OtherComp, int32 OtherBodyIndex)
{
CheckCameraOverlap () ;
}

void ASTUPlayerCharacter::CheckCameraOverlap ()
{

const auto HideMesh = CameraCollisionComponent-
>IsOverlappingComponent (GetCapsuleComponent ()) ;

GetMesh () ->SetOwnerNoSee (HideMesh) ;

TArray<USceneComponent*> MeshChildren;
GetMesh () ->GetChildrenComponents (true, MeshChildren);

for (auto MeshChild : MeshChildren)

{
const auto MeshChildGeometry = Cast<UPrimitiveComponent>(MeshChild) ;
if (MeshChildGeometry)

{
MeshChildGeometry->SetOwnerNoSee (HideMesh) ;

}

bool ASTUPlayerCharacter::IsRunning() const
{

return WantsToRun && IsMovingForward && !GetVelocity () .IsZero();

void ASTUPlayerCharacter::0OnDeath ()
{
Super: :0OnDeath () ;
if (Controller)
{
Controller->ChangeState (NAME Spectating);

}

void ASTUPlayerCharacter: :BeginPlay ()
{
Super: :BeginPlay () ;
check (CameraCollisionComponent) ;
CameraCollisionComponent->OnComponentBeginOverlap.AddDynamic (this,
&ASTUPlayerCharacter: :0OnCameraCollisionBeginOverlap) ;
CameraCollisionComponent->OnComponentEndOverlap.AddDynamic (this,
&ASTUPlayerCharacter: :OnCameraCollisionEndOverlap) ;
}

STUPlayerController.h:

#pragma once

finclude "CoreMinimal.h"

#include "STUCoreTypes.h"

#include "STURespawnComponent.h"

#include "GameFramework/PlayerController.h"
#include "STUPlayerController.generated.h"

/‘k‘k
*
*/

UCLASS ()
class SHOOTTHEMUP API ASTUPlayerController : public APlayerController

{
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GENERATED BODY ()

public:
ASTUPlayerController () ;
protected:
UPROPERTY (VisibleAnywhere, BlueprintReadWrite, Category="AI")
USTURespawnComponent* RespawnComponent;
virtual void BeginPlay() override;
virtual void OnPossess (APawn* InPawn) override;
virtual void SetupInputComponent () override;
private:

void OnPauseGame () ;
void OnMatchStateChanged (ESTUMatchState State);
void OnMuteSound() ;

}i

STUPlayerController.cpp:

#include "STUPlayerController.h"
#include "STUGameInstance.h"

#include "STUGameModeBase.h"

#include "GameFramework/GameModeBase.h"

ASTUPlayerController: :ASTUPlayerController ()
{
RespawnComponent = CreateDefaultSubobject<USTURespawnComponent> ("RespawnComponent") ;

}

void ASTUPlayerController::BeginPlay ()
{
Super: :BeginPlay () ;
1f (GetWorld())
{
const auto GameMode = Cast<ASTUGameModeBase> (GetWorld () ->GetAuthGameMode ()) ;
if (GameMode)
{
GameMode->OnMatchStateChanged.AddUObject (this,
&ASTUPlayerController: :0OnMatchStateChanged) ;
}
}
}

void ASTUPlayerController::0OnPossess (APawn* InPawn)
{
Super: :OnPossess (InPawn) ;
OnNewPawn.Broadcast (InPawn) ;

}

void ASTUPlayerController::SetupInputComponent ()
{

Super: :SetupInputComponent () ;

if (!InputComponent) return;

InputComponent->BindAction ("PauseGame", IE Pressed, this,
&ASTUPlayerController: :OnPauseGame) ;

InputComponent->BindAction ("Mute", IE Pressed, this, &ASTUPlayerController::OnMuteSound);
}

void ASTUPlayerController::OnPauseGame ()

{
if (!GetWorld() || !GetWorld()->GetAuthGameMode ()) return;
GetWorld () ->GetAuthGameMode () —>SetPause (this) ;

}

void ASTUPlayerController::0OnMatchStateChanged (ESTUMatchState State)
{
if (State == ESTUMatchState::InProgress)
{
SetInputMode (FInputModeGameOnly ()) ;
bShowMouseCursor = false;

else
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SetInputMode (FInputModeUIOnly()) ;
bShowMouseCursor = true;

}

void ASTUPlayerController::OnMuteSound ()
{
if (!GetWorld()) return;
const auto STUGamelInstance = GetWorld()->GetGamelnstance<USTUGamelInstance> () ;
if (!STUGameInstance) return;
STUGameInstance->ToggleVolume () ;

STUPIlayerState.h:

#pragma once

#include "CoreMinimal.h"
#include "GameFramework/PlayerState.h"
#include "STUPlayerState.generated.h"

UCLASS ()
class SHOOTTHEMUP_API ASTUPlayerState : public APlayerState

{
GENERATED_ BODY ()

public:

void SetTeamID (int32 ID){ TeamID = ID;}
int32 GetTeamID() const { return TeamID;}

void SetTeamColor (const FLinearColoré& Color){ TeamColor = Color;}
FLinearColor GetTeamColor () const { return TeamColor;}

void AddKill () {KillsNum++;}
int32 GetKillsNum() const {return KillsNum; }

void AddDeath () {DeathsNum++; }
int32 GetDeathsNum() const {return DeathsNum; }

void SetInvisible (bool NewValue) {Invisible = NewValue;};
bool GetInvisible () const {return Invisible;};
void LogInfol();

private:
int32 TeamlID;
FLinearColor TeamColor;
int32 KillsNum = 0;
int32 DeathsNum = 0;
bool Invisible = false;

}i

STUPlayerState.cpp:

#include "Player/STUPlayerState.h"

void ASTUPlayerState::LogInfo ()
{
UE_LOG(LogTemp, Warning, TEXT("TeamID: %i, Kills: %i, Deaths: %i"), TeamID, KillsNum,
DeathsNum) ;
}

Sound.

STUSoundFuncLib.h:

#pragma once

#include "CoreMinimal.h"
#include "Kismet/BlueprintFunctionLibrary.h"
#include "STUSoundFuncLib.generated.h"



115

UCLASS ()
class SHOOTTHEMUP API USTUSoundFuncLib : public UBlueprintFunctionLibrary

{
GENERATED BODY ()

public:
UFUNCTION (BlueprintCallable)
static void SetSoundClassVolume (USoundClass* SoundClass, float Volume);

UFUNCTION (BlueprintCallable)
static void ToggleSoundClassVolume (USoundClass* SoundClass) ;
}i

STUSoundFuncL.ib.cpp:

#include "Sound/STUSoundFuncLib.h"

void USTUSoundFuncLib::SetSoundClassVolume (USoundClass* SoundClass, float Volume)
{

if (!SoundClass) return;

SoundClass->Properties.Volume = FMath::Clamp(Volume, 0.0f, 1.0f);
}

void USTUSoundFuncLib::ToggleSoundClassVolume (USoundClass* SoundClass)
{

if (!SoundClass) return;

const auto NextVolume = SoundClass->Properties.Volume > 0.0f 2 0.0f : 1.0f;
SetSoundClassVolume (SoundClass, NextVolume) ;

Ul.
STUBaseWidget.h:

#pragma once

#include "CoreMinimal.h"
#include "Blueprint/UserWidget.h"
#include "STUBaseWidget.generated.h"

UCLASS ()
class SHOOTTHEMUP API USTUBaseWidget : public UUserWidget

{
GENERATED_ BODY ()

public:
void Show () ;

protected:
UPROPERTY (meta= (BindWidgetAnim), Transient)
UWidgetAnimation* ShowAnimation;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="Sound")
USoundCue* OpenSound;
}i

STUBaseWidget.cpp:

#include "UI/STUBaseWidget.h"
#include "Kismet/GameplayStatics.h"

void USTUBaseWidget: :Show ()
{

PlayAnimation (ShowAnimation) ;
UGameplayStatics::PlaySound2D (GetWorld (), OpenSound) ;

STUGameDataWidget.h:



#pragma once

#include "CoreMinimal.h"

#include "STUGameModeBase.h"

#include "STUPlayerState.h"

#include "Blueprint/UserWidget.h"
#include "STUGameDataWidget.generated.h"

UCLASS ()
class SHOOTTHEMUP_ API USTUGameDataWidget : public UUserWidget
{

GENERATED_ BODY ()

public:
UFUNCTION (BlueprintCallable, Category="UI")
int32 GetCurrentRoundNum() const;
UFUNCTION (BlueprintCallable, Category="UI")
int32 GetTotalRoundNum () const;
UFUNCTION (BlueprintCallable, Category="UI")
int32 GetRoundSecondsRemaining () const;
private:

ASTUGameModeBase* GetSTUGameMode () const;
ASTUPlayerState* GetSTUPlayerState() const;
}i

STUGameDataWidget.cpp:

#include "UI/STUGameDataWidget.h"

int32 USTUGameDataWidget: :GetCurrentRoundNum() const

{
const auto GameMode = GetSTUGameMode () ;
return GameMode ? GameMode->GetCurrentRoundNum() : O;

}

int32 USTUGameDataWidget::GetTotalRoundNum() const

{
const auto GameMode = GetSTUGameMode () ;
return GameMode ? GameMode->GetGameData () .RoundsNum : 0;

}

int32 USTUGameDataWidget::GetRoundSecondsRemaining () const
{
const auto GameMode = GetSTUGameMode () ;
return GameMode ? GameMode->GetRoundSecondsRemaining() : O;

}

ASTUGameModeBase* USTUGameDataWidget::GetSTUGameMode () const

{
return GetWorld() ? Cast<ASTUGameModeBase> (GetWorld () ->GetAuthGameMode ())

}

ASTUPlayerState* USTUGameDataWidget::GetSTUPlayerState () const
{

nullptr;

return GetOwningPlayer () ? Cast<ASTUPlayerState>(GetOwningPlayer ()->PlayerState) :

nullptr;
}

STUGameHUD.h:

#pragma once

#include "CoreMinimal.h"

#include "STUBaseWidget.h"
#include "STUCoreTypes.h"
#include "GameFramework/HUD.h"
#include "STUGameHUD.generated.h"

UCLASS ()
class SHOOTTHEMUP_API ASTUGameHUD : public AHUD
{

116



GENERATED BODY ()

virtual void DrawHUD () override;

protected:

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="UI")
TSubclassOf<UUserWidget> PlayerHUDWidgetClass;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="UI")
TSubclassOf<UUserWidget> PauseWidgetClass;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="UI")
TSubclassOf<UUserWidget> GameOverWidgetClass;

virtual void BeginPlay() override;

private:
UPROPERTY ()

TMap<ESTUMatchState, USTUBaseWidget*> GameWidgets;

UPROPERTY ()

USTUBaseWidget* CurrentWidget =

void DrawCrossHair () ;

nullptr;

void OnMatchStateChanged (ESTUMatchState State);

STUGameHUD.cpp:

#include "UI/STUGameHUD.h"
#include "STUGameModeBase.h"
#include "UI/STUBaseWidget.h"
#include "Engine/Canvas.h"

void ASTUGameHUD: :DrawHUD ()
{
Super: :DrawHUD() ;
//DrawCrossHair () ;

}

void ASTUGameHUD: :BeginPlay ()

{
Super: :BeginPlay () ;

GameWidgets.Add (ESTUMatchState: :InProgress, CreateWidget<USTUBaseWidget> (GetWorld(),

PlayerHUDWidgetClass)) ;

GameWidgets.Add (ESTUMatchState: : Pause,

PauseWidgetClass)) ;

CreateWidget<USTUBaseWidget> (GetWorld(),

GameWidgets.Add (ESTUMatchState: :GameOver, CreateWidget<USTUBaseWidget> (GetWorld(),

GameOverWidgetClass)) ;

for (auto GameWidgetPair : GameWidgets)

{

const auto GameWidget =

GameWidgetPair.Value;
if (!GameWidget) continue;
GameWidget->AddToViewport () ;

GameWidget->SetVisibility (ESlateVisibility::Hidden) ;

}
if (GetWorld())
{

const auto GameMode = Cast<ASTUGameModeBase> (GetWorld()->GetAuthGameMode ()) ;

if (GameMode)
{

GameMode->OnMatchStateChanged.AddUObject (this,

&ASTUGameHUD: :OnMatchStateChanged) ;
}
}
}

void ASTUGameHUD: :DrawCrossHair ()
{

const TInterval<float> Center ((Canvas->SizeX) /2, (Canvas->SizeY)/2);

const float HalfLineSize = 10.0f;
const float LineThickness = 2.0f;
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const FLinearColor LineColor = FLinearColor::Green;

DrawLine (Center.Min - HalfLineSize, Center.Max, Center.Min + HalflLineSize, Center.Max,
LineColor, LineThickness);

DrawLine (Center.Min, Center.Max - HalflLineSize, Center.Min, Center.Max + HalfLineSize,
LineColor, LineThickness);

}

void ASTUGameHUD: :OnMatchStateChanged (ESTUMatchState State)
{ if (CurrentWidget)
{ CurrentWidget->SetVisibility (ESlateVisibility::Hidden) ;
if(GameWidgets.Contains(State))
{ CurrentWidget = GameWidgets[State];
if(CurrentWidget)
{ CurrentWidget->SetVisibility (ESlateVisibility::Visible);
CurrentWidget->Show () ;
éEiLOG(LogTemp, Warning, TEXT ("State changed: %s"), *UEnum::GetValueAsString(State));

STUGameOverWidget.h:

#pragma once

#include "CoreMinimal.h"

#include "STUCoreTypes.h"

#include "STUGameModeBase.h"

#include "UI/STUBaseWidget.h"

#include "Components/Button.h"

#include "Components/VerticalBox.h"
#include "STUGameOverWidget.generated.h"

UCLASS ()
class SHOOTTHEMUP_API USTUGameOverWidget : public USTUBaseWidget

{
GENERATED_BODY ()

protected:
UPROPERTY (meta= (BindWidget))
UVerticalBox* PlayerStatBox;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="UI")
TSubclassOf<UUserWidget> PlayerStatRowWidgetClass;

UPROPERTY (meta= (BindWidget) )
UButton* ResetLevelButton;

virtual void NativeOnInitialized() override;

private:
void OnMatchStateChanged (ESTUMatchState State);
void UpdatePlayerStat () ;

UFUNCTION ()
void OnResetLevel () ;

}i

STUGameOverWidget.cpp:

#include "UI/STUGameOverWidget.h"
#include "STUGameModeBase.h"
#include "STUPlayerState.h"
#include "STUPlayerStatRowWidget.h"
#include "STUUtils.h"

#include "Kismet/GameplayStatics.h"

void USTUGameOverWidget::NativeOnInitialized()
{

Super::NativeOnInitialized();

if (GetWorld())
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const auto GameMode = Cast<ASTUGameModeBase> (GetWorld () ->GetAuthGameMode ()) ;
if (GameMode)
{
GameMode->OnMatchStateChanged.AddUObject (this,
&USTUGameOverWidget: :OnMatchStateChanged) ;

}

}

if (ResetLevelButton)

{
ResetLevelButton->OnClicked.AddDynamic (this, &USTUGameOverWidget::0OnResetLevel)

}

void USTUGameOverWidget::0OnMatchStateChanged (ESTUMatchState State)

{
if (State == ESTUMatchState: :GameOver)

{
UpdatePlayerStat () ;

}

void USTUGameOverWidget: :UpdatePlayerStat ()
{

if (!GetWorld() || !PlayerStatBox) return;
PlayerStatBox->ClearChildren () ;
for (auto It = GetWorld()->GetControllerIterator(); It; ++It)

{

const auto Controller = It->Get();

if (!Controller) continue;

const auto PlayerState = Cast<ASTUPlayerState>(Controller->PlayerState);

if (!PlayerState) continue;

const auto PlayerStatRowWidget = CreateWidget<USTUPlayerStatRowWidget> (GetWorld(),
PlayerStatRowWidgetClass) ;

if (!PlayerStatRowWidget) continue;

PlayerStatRowWidget->SetPlayerName (FText::FromString (PlayerState-
>GetPlayerName ())) ;

PlayerStatRowWidget->SetKills (STUUtils: :TextFromInt (PlayerState->GetKillsNum()));

PlayerStatRowWidget->SetDeaths (STUUtils: :TextFromInt (PlayerState-
>GetDeathsNum())) ;

PlayerStatRowWidget->SetTeam (STUUtils: :TextFromInt (PlayerState->GetTeamID()));

PlayerStatRowWidget->SetPlayerIndicateVisibility (Controller-
>IsPlayerController());

PlayerStatRowWidget->SetTeamColor (PlayerState->GetTeamColoxr ()) ;

if (!PlayerState->GetInvisible())

{

PlayerStatBox->AddChild (PlayerStatRowWidget) ;

}

void USTUGameOverWidget::0OnResetLevel ()

{
const FString CurrentLevelName = UGameplayStatics::GetCurrentLevelName (this);
UGameplayStatics: :0penLevel (this, FName (CurrentLevelName)) ;

STUGoToMenuWidget.h:

#pragma once

finclude "CoreMinimal.h"

#include "Blueprint/UserWidget.h"
#include "Components/Button.h"

#include "STUGoToMenuWidget.generated.h"

UCLASS ()
class SHOOTTHEMUP API USTUGoToMenuWidget : public UUserWidget

{
GENERATED BODY ()

protected:
UPROPERTY (meta= (BindWidget) )
UButton* GoToMenuButton;

virtual void NativeOnInitialized() override;
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private:
UFUNCTION ()
void OnGoToMenu () ;

}i

STUGoToMenuWidget.cpp:

#include "UI/STUGoToMenuWidget.h"
#include "STUGameInstance.h"
#include "Kismet/GameplayStatics.h"

void USTUGoToMenuWidget: :NativeOnInitialized()
{

Super::NativeOnInitialized();

if (GoToMenuButton)

{
GoToMenuButton->0OnClicked.AddDynamic (this, &USTUGoToMenuWidget::0nGoToMenu) ;

void USTUGoToMenuWidget::OnGoToMenu ()
{
if (!GetWorld()) return;
const auto STUGamelInstance = GetWorld()->GetGamelInstance<USTUGameInstance>();
if (!STUGameInstance) return;
if (STUGameInstance->GetMenuLevelName () . IsNone ())

{
UE LOG (LogTemp, Error, TEXT("Menu Name is none!"))
return;

}
const FName StartUpLevelName = "Test";
UGameplayStatics: :OpenLevel (this, STUGameInstance->GetMenuLevelName ());

STUHealthBarWidget.h:

#pragma once

#include "CoreMinimal.h"

#include "Blueprint/UserWidget.h"
#include "Components/ProgressBar.h"
#include "STUHealthBarWidget.generated.h"

UCLASS ()
class SHOOTTHEMUP_API USTUHealthBarWidget : public UUserWidget

{
GENERATED_BODY ()

public:
void SetHealthPercent (float Percent);

protected:
UPROPERTY (meta= (BindWidget) )

UProgressBar* HealthProgressBar;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="UI")
float PercentVisibleThreshold = 0.6f;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="UI")
float PercentColorThreshold = 0.3f;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="UI")
FlLinearColor GoodColor = FLinearColor::Yellow;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="UI")

FLinearColor BadColor = FLinearColor::Red;

}i

STUHealthBarWidget.cpp:

#include "UI/STUHealthBarWidget.h"

void USTUHealthBarWidget::SetHealthPercent (float Percent)
{



if (!HealthProgressBar) return;

const auto HealthBarVisibility = (Percent > PercentVisibleThreshold ||
FMath::IsNearlyZero (Percent)) ? ESlateVisibility::Hidden : ESlateVisibility::Visible;
HealthProgressBar->SetVisibility (HealthBarVisibility);

const auto HealthBarColor = Percent > PercentColorThreshold ? GoodColor : BadColor;
HealthProgressBar->SetFillColorAndOpacity (HealthBarColor) ;

HealthProgressBar->SetPercent (Percent) ;

}

STUPauseWidget.h:

#pragma once

#include "CoreMinimal.h"

#include "UI/STUBaseWidget.h"
#include "Components/Button.h"
#include "STUPauseWidget.generated.h"

UCLASS ()
class SHOOTTHEMUP_ API USTUPauseWidget : public USTUBaseWidget

{
GENERATED_ BODY ()

protected:
UPROPERTY (meta= (BindWidget) )
UButton* ClearPauseButton;

virtual void NativeOnInitialized() override;

private:
UFUNCTION ()
void OnClearPause() ;

}i

STUPauseWidget.cpp:

#include "UI/STUPauseWidget.h"
#include "GameFramework/GameModeBase.h"

void USTUPauseWidget::NativeOnInitialized()
{
Super: :NativeOnInitialized() ;
if (ClearPauseButton)
{
ClearPauseButton->0OnClicked.AddDynamic (this, &USTUPauseWidget::0nClearPause) ;
}
}

void USTUPauseWidget::0nClearPause ()

{
if (!GetWorld () || !GetWorld()->GetAuthGameMode ()) return;
GetWorld () ->GetAuthGameMode () ->ClearPause () ;

}

STUPlayerHUDWidget.h:

#pragma once

#include "CoreMinimal.h"

#include "STUCoreTypes.h"

#include "Components/ProgressBar.h"
#include "UI/STUBaseWidget.h"

#include "STUPlayerHUDWidget.generated.h"

UCLASS ()
class SHOOTTHEMUP API USTUPlayerHUDWidget : public USTUBaseWidget

{
GENERATED_BODY ()

public:
UFUNCTION (BlueprintCallable, Category="UI")
float GetHealthPercent () const;
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UFUNCTION (BlueprintCallable, Category="UI")
bool GetCurrentWeaponUIData (FWeaponUIData& UIData) const;

UFUNCTION (BlueprintCallable, Category="UI")
bool GetCurrentWeaponAmmoData (FAmmoData& AmmoData) const;

UFUNCTION (BlueprintCallable, Category="UI")
bool IsPlayerAlive() const;

UFUNCTION (BlueprintCallable, Category="UI")
bool IsPlayerSpectating() const;

UFUNCTION (BlueprintImplementableEvent, Category="UI")
void OnTakeDamage () ;

UFUNCTION (BlueprintCallable, Category="UI")
int32 GetKillsNum() const;

UFUNCTION (BlueprintCallable, Category="UI")
FString FormatBullets (int32 BulletsNum) const;

protected:
UPROPERTY (meta= (BindWidget) )
UProgressBar* HealthProgressBar;

UPROPERTY (meta= (BindWidgetAnim), Transient)
UWidgetAnimation* DamageAnimation;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="UI")
float PercentColorThreshold = 0.6f;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="UI")
float PercentColorRisk = 0.3f;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="UI")
FlLinearColor GoodColor = FLinearColor::Yellow;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="UI")
FLinearColor BadColor = FLinearColor::Red;

virtual void NativeOnInitialized() override;

private:
void OnHealthChanged (float Health, float HealthDelta);
void OnNewPawn (APawn* Pawn) ;
void UpdateHealthBar () ;

}i

STUPlayerHUDWidget.cpp:

#include "UI/STUPlayerHUDWidget.h"
#include "STUHealthComponent.h"
#include "STUUtils.h"

#include "STUWeaponComponent.h"

float USTUPlayerHUDWidget::GetHealthPercent () const

{
const auto HealthComponent =

STUUtils: :GetSTUPlayerComponent<USTUHealthComponent> (GetOwningPlayerPawn ()) ;
if (!HealthComponent) return 0.0f;
return HealthComponent->GetHealthPercent () ;

}

bool USTUPlayerHUDWidget: :GetCurrentWeaponUIData (FWeaponUIData& UIData) const
{
const auto WeaponComponent =
STUUtils: :GetSTUPlayerComponent<USTUWeaponComponent> (GetOwningPlayerPawn ()) ;
if (!WeaponComponent) return false;
return WeaponComponent->GetCurrentWeaponUIData (UIData) ;

}

bool USTUPlayerHUDWidget::GetCurrentWeaponAmmoData (FAmmoData& AmmoData) const
{
const auto WeaponComponent =
STUUtils: :GetSTUPlayerComponent<USTUWeaponComponent> (GetOwningPlayerPawn ()) ;
if (!WeaponComponent) return false;
return WeaponComponent->GetCurrentWeaponAmmoData (AmmoData) ;
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}

bool USTUPlayerHUDWidget::IsPlayerAlive () const

{
const auto HealthComponent =

STUUtils: :GetSTUPlayerComponent<USTUHealthComponent> (GetOwningPlayerPawn ()) ;
return HealthComponent && !HealthComponent->IsDead()

}

bool USTUPlayerHUDWidget::IsPlayerSpectating() const
{
const auto Controller = GetOwningPlayer();
return Controller && Controller->GetStateName () == NAME Spectating;

}

int32 USTUPlayerHUDWidget::GetKillsNum() const
{
const auto Controller = GetOwningPlayer();
if (!Controller) return 0;
const auto PlayerState = Cast<ASTUPlayerState> (Controller->PlayerState);
return PlayerState ? PlayerState->GetKillsNum() : O;

}

FString USTUPlayerHUDWidget::FormatBullets (int32 BulletsNum) const
{

const int32 MaxLen = 2;

const TCHAR PrefixSymbol = '0';

auto BulletsStr = FString::FromInt (BulletsNum) ;

const auto SymbolsNumToAdd = MaxLen - BulletsStr.Len();

if (SymbolsNumToAdd > 0)
{
BulletsStr = FString::ChrN(SymbolsNumToAdd, PrefixSymbol) .Append(BulletsStr);
}
return BulletsStr;

}

void USTUPlayerHUDWidget::NativeOnInitialized()
{
Super::NativeOnInitialized();
if (GetOwningPlayer())
{
GetOwningPlayer () ->GetOnNewPawnNotifier () .AddUObject (this,
&USTUPlayerHUDWidget: :OnNewPawn) ;
OnNewPawn (GetOwningPlayerPawn ()) ;
}
}

void USTUPlayerHUDWidget::0OnHealthChanged (float Health, float HealthDelta)
{
if (HealthDelta < 0.0f)

{
OnTakeDamage () ;

if (!IsAnimationPlaying (DamageAnimation))
{
PlayAnimation (DamageAnimation) ;
}
}
UpdateHealthBar () ;
}

void USTUPlayerHUDWidget: :OnNewPawn (APawn* Pawn)
{
const auto HealthComponent = STUUtils::GetSTUPlayerComponent<USTUHealthComponent> (Pawn) ;
if (HealthComponent && !HealthComponent->OnHealthChanged.IsBoundToObject (this))
{
HealthComponent->OnHealthChanged.AddUObject (this,
&USTUPlayerHUDWidget: :OnHealthChanged) ;
}
UpdateHealthBar () ;
}

void USTUPlayerHUDWidget::UpdateHealthBar ()

{
if (HealthProgressBar)

{
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HealthProgressBar->SetFillColorAndOpacity (GetHealthPercent () <
PercentColorThreshold ? (GetHealthPercent () < PercentColorRisk ? BadColor : GoodColor)
FlLinearColor: :Green);

}
}

STUPlayerStatRowWidget.h:

#pragma once

#include "CoreMinimal.h"

#include "Blueprint/UserWidget.h"

#include "Components/Image.h"

#include "Components/TextBlock.h"

#include "STUPlayerStatRowWidget.generated.h"

UCLASS ()
class SHOOTTHEMUP_ API USTUPlayerStatRowWidget : public UUserWidget

{
GENERATED_ BODY ()

protected:
UPROPERTY (meta= (BindWidget) )
UTextBlock* PlayerNameTextBlock;

UPROPERTY (meta= (BindWidget) )
UTextBlock* KillsTextBlock;

UPROPERTY (meta= (BindWidget) )
UTextBlock* DeathsTextBlock;

UPROPERTY (meta= (BindWidget) )
UTextBlock* TeamTextBlock;

UPROPERTY (meta= (BindWidget) )
UImage* PlayerIndicateImage;

UPROPERTY (meta= (BindWidget) )
UImage* TeamImage;

public:
void SetPlayerName (const FText& Text);
void SetKills (const FText& Text);
void SetDeaths (const FText& Text);
void SetTeam(const FTexté& Text);
void SetPlayerIndicateVisibility(bool Visible);
void SetTeamColor (const FLinearColoré& Color);

}i

STUPlayerStatRowWidget.cpp:

#include "UI/STUPlayerStatRowWidget.h"

void USTUPlayerStatRowWidget::SetPlayerName (const FText& Text)
{
if (!PlayerNameTextBlock) return;
PlayerNameTextBlock->SetText (Text) ;
}

void USTUPlayerStatRowWidget::SetKills (const FText& Text)
{
if (!'KillsTextBlock) return;
KillsTextBlock->SetText (Text) ;
}

void USTUPlayerStatRowWidget::SetDeaths (const FTexté& Text)
{
if (!DeathsTextBlock) return;
DeathsTextBlock->SetText (Text) ;
}

void USTUPlayerStatRowWidget::SetTeam(const FTexté& Text)
{
if (!TeamTextBlock) return;
TeamTextBlock->SetText (Text) ;
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void USTUPlayerStatRowWidget::SetPlayerIndicateVisibility (bool Visible)
{
if (!PlayerIndicateImage) return;
PlayerIndicateImage->SetVisibility (Visible ? ESlateVisibility::Visible
ESlateVisibility::Hidden) ;
}

void USTUPlayerStatRowWidget::SetTeamColor (const FLinearColoré& Color)
{

if (!TeamImage) return;

TeamImage->SetColorAndOpacity (Color) ;
}

STUSpectatorWidget.h:

#pragma once

#include "CoreMinimal.h"
#include "Blueprint/UserWidget.h"
#include "STUSpectatorWidget.generated.h"

UCLASS ()
class SHOOTTHEMUP_ API USTUSpectatorWidget : public UUserWidget

{
GENERATED_ BODY ()

public:

UFUNCTION (BlueprintCallable, Category="UI")

bool GetRespawnTime (int32& CountDownTime) const;
}i

STUSpectatorWidget.cpp:

#include "UI/STUSpectatorWidget.h"
#include "STURespawnComponent.h"
#include "STUUtils.h"

bool USTUSpectatorWidget::GetRespawnTime (int32& CountDownTime) const
{
const auto RespawnComponent =
STUUtils::GetSTUPlayerComponent<USTURespawnComponent> (GetOwningPlayer()) ;
if (!RespawnComponent || !RespawnComponent->IsRespawnInProgress()) return false;
CountDownTime = RespawnComponent->GetRespawnCountDown () ;
return true;

Weapon.

STUBaseWeapon.h:

#pragma once

#include "CoreMinimal.h"

#include "GameFramework/Actor.h"
#include "STUCoreTypes.h"

#include "Sound/SoundCue.h"

#include "STUBaseWeapon.generated.h"

class USkeletalMeshComponent;
class UNiagaraSystem;
class UNiagaraComponent;

UCLASS ()
class SHOOTTHEMUP_ API ASTUBaseWeapon : public AActor

{
GENERATED_BODY ()

public:
ASTUBaseWeapon () ;

FOnClipEmptySignature OnClipEmpty;

virtual void StartFire();



virtual void StopFire();

void ChangeClip();
bool CanReload() const;

FWeaponUIData GeUIData() const { return UIData; }
FAmmoData GetAmmoData () const {return CurrentAmmo;}

bool TryToAddAmmo (int32 ClipsAmount) ;
bool IsAmmoEmpty () const;
bool IsAmmoFull () const;

virtual void Zoom(bool Enabled) {};

protected:
UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="Components")
USkeletalMeshComponent* WeaponMesh;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="Weapon")
FName MuzzleSocketName = "MuzzleSocket";

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="Weapon")
float TraceMaxDistance = 2500.0f;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="Weapon")
FAmmoData DefaultAmmo{20, 5, false};

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="UI")
FWeaponUIData UIData;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="VFX")
UNiagaraSystem* MuzzleFX;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="Sound")
USoundCue* FireSound;

// Called when the game starts or when spawned
virtual void BeginPlay() override;
virtual void MakeShot () ;

virtual bool GetTraceData (FVector& TraceStart, FVector& TraceEnd) const;

bool GetPlayerViewPoint (FVector& ViewLocation, FRotator& ViewRotation)
FVector GetMuzzleWorldLocation () const;
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void MakeHit (FHitResulté& HitResult, const FVector& TraceStart, const FVectoré& TraceEnd);

void DecreaseAmmo () ;
bool IsClipEmpty () const;

UNiagaraComponent* SpawnMuzzleFX () ;

private:
FAmmoData CurrentAmmo;

}i

STUBaseWeapon.cpp:

#include "Weapon/STUBaseWeapon.h"
#include "DrawDebugHelpers.h"
#include "NiagaraFunctionLibrary.h"
#include "GameFramework/Character.h"
#include "Pickups/STUAmmoPickup.h"

ASTUBaseleapon: :ASTUBaseWeapon ()
{

PrimaryActorTick.bCanEverTick = false;

WeaponMesh = CreateDefaultSubobject<USkeletalMeshComponent> ("Weapon Mesh") ;

SetRootComponent (WeaponMesh) ;
}

void ASTUBaseWeapon: :BeginPlay ()

{
Super: :BeginPlay () ;
check (WeaponMesh) ;
checkf (DefaultAmmo.Bullets > 0, TEXT ("Bullets <= 0!"));
checkf (DefaultAmmo.Clips > 0, TEXT("Clips <= 0!"));
CurrentAmmo = DefaultAmmo;

}

void ASTUBaseWeapon::StartFire ()
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{}

void ASTUBaseWeapon: :StopFire ()
{}

void ASTUBaseWeapon: :MakeShot ()
{}

bool ASTUBaseWeapon::GetPlayerViewPoint (FVector& ViewLocation, FRotator& ViewRotation) const
{
const auto STUCharacter = Cast<ACharacter>(GetOwner());
if (!STUCharacter) return false;
if (STUCharacter->IsPlayerControlled())
{
const auto Controller = STUCharacter->GetController<APlayerController>();
if (!Controller) return false;
Controller->GetPlayerViewPoint (ViewLocation, ViewRotation);

else

ViewLocation = GetMuzzleWorldLocation() ;

ViewRotation = WeaponMesh->GetSocketRotation (MuzzleSocketName) ;
}
return true;

}

FVector ASTUBaseWeapon::GetMuzzleWorldLocation() const

{
return WeaponMesh->GetSocketLocation (MuzzleSocketName) ;

bool ASTUBaseWeapon: :GetTraceData (FVector& TraceStart, FVectoré& TraceEnd) const
{

FVector ViewLocation;

FRotator ViewRotation;

if (!GetPlayerViewPoint (ViewLocation, ViewRotation)) return false;

TraceStart = ViewLocation;

const FVector ShootDirection = ViewRotation.Vector();
TraceEnd = TraceStart + ShootDirection * TraceMaxDistance;
return true;

}

void ASTUBaseWeapon: :MakeHit (FHitResult& HitResult, const FVector& TraceStart, const FVectoré&
TraceEnd)
{

if (!GetWorld()) return;

FCollisionQueryParams CollisionParams;

CollisionParams.AddIgnoredActor (GetOwner ()) ;

CollisionParams.bReturnPhysicalMaterial = true;

GetWorld () ->LineTraceSingleByChannel (HitResult, TraceStart, TraceEnd,
ECollisionChannel::ECC Visibility, CollisionParams, FCollisionResponseParams());

}

void ASTUBaseWeapon: :DecreaseAmmo ()

{
if (CurrentAmmo.Bullets == 0)

{

return;

}

CurrentAmmo.Bullets--;

if (IsClipEmpty () && !IsAmmoEmpty ())

{
StopFire();
OnClipEmpty.Broadcast (this);

bool ASTUBaseWeapon::IsAmmoEmpty () const

{
return !CurrentAmmo.Infinite && CurrentAmmo.Clips == 0 && IsClipEmpty() ;

}

bool ASTUBaseWeapon::IsClipEmpty () const
{

return CurrentAmmo.Bullets == 0;
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bool ASTUBaseWeapon: :IsAmmoFull () const
{
return CurrentAmmo.Clips == DefaultAmmo.Clips && CurrentAmmo.Bullets ==
DefaultAmmo.Bullets;
}

UNiagaraComponent* ASTUBaseWeapon::SpawnMuzzleFX ()
{
return UNiagaraFunctionLibrary::SpawnSystemAttached (
MuzzleFX,
WeaponMesh,
MuzzleSocketName,
FVector::ZeroVector,
FRotator::ZeroRotator,
EAttachLocation: :SnapToTarget,
true) ;

}

void ASTUBaseWeapon: :ChangeClip ()
{
if (!CurrentAmmo.Infinite)
{
if (CurrentAmmo.Clips == 0)
{
return;
}

CurrentAmmo.Clips--;

}

CurrentAmmo.Bullets = DefaultAmmo.Bullets;

bool ASTUBaseWeapon: :CanReload() const
{

return CurrentAmmo.Bullets < DefaultAmmo.Bullets && CurrentAmmo.Clips > 0;

}

bool ASTUBaseWeapon: :TryToAddAmmo (int32 ClipsAmount)
{
if (CurrentAmmo.Infinite || IsAmmoFull() || ClipsAmount <= 0) return false;
if (IsAmmoEmpty () )
{
CurrentAmmo.Clips = FMath::Clamp (ClipsAmount, 0, DefaultAmmo.Clips + 1);
OnClipEmpty.Broadcast (this);
}
else if (CurrentAmmo.Clips < DefaultAmmo.Clips)
{
const auto NextClipsAmount = CurrentAmmo.Clips + ClipsAmount;
if (DefaultAmmo.Clips - NextClipsAmount >= 0)
{

CurrentAmmo.Clips = NextClipsAmount;
else

CurrentAmmo.Clips = DefaultAmmo.Clips;
CurrentAmmo.Bullets = DefaultAmmo.Bullets;

else

CurrentAmmo.Bullets = DefaultAmmo.Bullets;

}

return true;

STULauncherWeapon.h:

#pragma once

#include "CoreMinimal.h"

#include "STUProjectile.h"

#include "Weapon/STUBaseWeapon.h"

#include "STULauncherWeapon.generated.h"

UCLASS ()

class SHOOTTHEMUP_API ASTULauncherWeapon : public ASTUBaseWeapon
{



GENERATED BODY ()

public:
virtual void StartFire() override;

protected:

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="Weapon")

TSubclassOf<ASTUProjectile> ProjectileClass;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="Sound")

USoundCue* NoAmmoSound;

virtual void MakeShot () override;

}i

STULauncherWeapon.cpp:

#include "Weapon/STULauncherWeapon.h"
#include "Kismet/GameplayStatics.h"

void ASTULauncherWeapon: :StartFire ()
{

MakeShot () ;
}

void ASTULauncherWeapon: :MakeShot ()
{
if (!GetWorld()) {
StopFire();
return;
}
if (IsAmmoEmpty () )
{

UGameplayStatics::PlaySoundAtLocation (GetWorld(), NoAmmoSound,

GetActorLocation()) ;

StopFire();
return;

}

FVector TraceStart, TraceEnd;

if (!GetTraceData (TraceStart, TraceEnd)) {
StopFire();
return;

}

FHitResult HitResult;

MakeHit (HitResult, TraceStart, TraceEnd);

const FVector EndPoint = HitResult.bBlockingHit ? HitResult.ImpactPoint : TraceEnd;
const FVector Direction = (EndPoint - GetMuzzleWorldLocation()) .GetSafeNormal ();

const FTransform SpawnTransform(FRotator::ZeroRotator, GetMuzzleWorldLocation());

ASTUProjectile* Projectile = GetWorld() -

>SpawnActorDeferred<ASTUProjectile> (ProjectileClass, SpawnTransform);

if (Projectile)

{
Projectile->SetShotDirection (Direction);
Projectile->SetOwner (GetOwner()) ;
Projectile->FinishSpawning (SpawnTransform) ;

}

DecreaseAmmo () ;

SpawnMuzzleFX () ;

UGameplayStatics: :SpawnSoundAttached (FireSound, WeaponMesh,

}

STUProjectile.h:

#pragma once

#include "CoreMinimal.h"

#include "Components/SphereComponent.h"

#include "GameFramework/Actor.h"

#include "GameFramework/ProjectileMovementComponent.h"
#include "STUProjectile.generated.h"

class USTUWeaponFXComponent;

UCLASS ()

class SHOOTTHEMUP_ API ASTUProjectile : public AActor
{

MuzzleSocketName) ;
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GENERATED BODY ()

public:
ASTUProjectile();
void SetShotDirection (const FVector& Direction)
{
ShotDirection = Direction;
}
protected:
UPROPERTY (VisibleAnywhere, Category="Weapon")
USphereComponent* CollisionComponent;
UPROPERTY (VisibleAnywhere, Category="Weapon")
UProjectileMovementComponent* MovementComponent;
UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="Weapon")
float DamageRadius = 200.0f;
UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="Weapon")
float DamageAmount = 50.0f;
UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="Weapon")
bool DoFullDamage = false;
UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="Weapon")
float LifeSeconds = 5.0f;
UPROPERTY (VisibleAnywhere, Category="VFX")
USTUWeaponEFXComponent* WeaponFXComponent;
virtual void BeginPlay() override;
private:

FVector ShotDirection;

UFUNCTION ()
void OnProjectileHit (UPrimitiveComponent* HitComponent, AActor* OtherActor,
UPrimitiveComponent* OtherComp, FVector NormalImpulse, const FHitResult& Hit );

AController* GetController () const;

}i

STUProjectile.cpp:

#include "Weapon/STUProjectile.h"

#include "DrawDebugHelpers.h"

#include "Components/STUWeaponFXComponent.h"
#include "Kismet/GameplayStatics.h"

// Sets default values
ASTUProjectile: :ASTUProjectile ()
{

PrimaryActorTick.bCanEverTick = false;

CollisionComponent = CreateDefaultSubobject<USphereComponent> ("SphereComponent") ;
CollisionComponent->InitSphereRadius (5.0f);
CollisionComponent->SetCollisionEnabled(ECollisionEnabled: :QueryOnly) ;
CollisionComponent->SetCollisionResponseToAllChannels (ECollisionResponse::ECR Block);
CollisionComponent->bReturnMaterialOnMove = true;

SetRootComponent (CollisionComponent) ;

MovementComponent =

CreateDefaultSubobject<UProjectileMovementComponent> ("ProjectileMovementComponent") ;
MovementComponent->InitialSpeed = 2000.0f;
MovementComponent->ProjectileGravityScale = 0.0f;

WeaponFXComponent = CreateDefaultSubobject<USTUWeaponFXComponent> ("WeaponFXComponent") ;
}

void ASTUProjectile::BeginPlay ()
{
Super: :BeginPlay () ;
check (MovementComponent) ;
check (CollisionComponent) ;
check (WeaponFXComponent)

7



MovementComponent->Velocity =

CollisionComponent->IgnoreActorWhenMoving (GetOwner (),
CollisionComponent->0OnComponentHit.AddDynamic (this,

SetLifeSpan (LifeSeconds) ;
}
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ShotDirection * MovementComponent->InitialSpeed;

true);
&ASTUProjectile: :OnProjectileHit) ;

void ASTUProjectile::OnProjectileHit (UPrimitiveComponent* HitComponent, AActor* OtherActor,

UPrimitiveComponent* OtherComp,
{

if (!GetWorld()) return;

MovementComponent->StopMovement Immediately () ;

UGameplayStatics: :ApplyRadialDamage (
GetWorld(),
DamageAmount,
GetActorLocation(),
DamageRadius,
UDamageType: :StaticClass (),
{GetOwner () },
this,
GetController (),
DoFullDamage) ;

//DrawDebugSphere (GetWorld (),
3.0f);
WeaponFXComponent->PlayImpactFX (Hit) ;
Destroy () ;
}

AController* ASTUProjectile::GetController () const
{
Cast<APawn> (GetOwner ()) ;

nullptr;

const auto Pawn =
return Pawn ? Pawn->GetController ()

}

STURIfleWeapon.h:

#pragma once

#include "CoreMinimal.h"

#include "Components/STUWeaponFXComponent.h"
#include "Weapon/STUBaseWeapon.h"

#include "NiagaraComponent.h"

#include "NiagaraSystem.h"

#include "STURifleWeapon.generated.h"
UCLASS ()

class SHOOTTHEMUP API ASTURifleWeapon

{
GENERATED_ BODY ()

public:
ASTURifleWeapon () ;
virtual void BeginPlay ()
virtual void StartFire() override;
virtual void StopFire () override;
virtual void Zoom(bool Enabled) override;

override;

protected:
UPROPERTY (EditDefaultsOnly, BlueprintReadWrite,
float TimeBetweenShot = 0.1f;

UPROPERTY (EditDefaultsOnly,
float BulletSpread = 1.0f;

BlueprintReadWrite,

UPROPERTY (EditDefaultsOnly,
float DamageAmount = 10.0f;

BlueprintReadWrite,

UPROPERTY (EditDefaultsOnly,
UNiagaraSystem* TraceFX;

BlueprintReadWrite,
UPROPERTY (EditDefaultsOnly, BlueprintReadWrite,
FString TraceTargetName = "TraceTarget";

UPROPERTY (VisibleAnywhere, Category="VFX")
USTUWeaponFXComponent* WeaponFXComponent;

FVector NormalImpulse,

GetActorLocation (),

const FHitResult& Hit)

DamageRadius, 20, FColor::Red, false,

public ASTUBaseWeapon

Category="Weapon")

Category="Weapon")

Category="Weapon")

Category="VFX")

Category="VFX")
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UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="Weapon")
float FOVZoomAngle = 50.0f;

virtual void MakeShot () override;

virtual bool GetTraceData (FVector& TraceStart, FVector& TraceEnd) const override;
private:

FTimerHandle ShotTimerHandle;

UPROPERTY ()
UNiagaraComponent* MuzzleFXComponent;

UPROPERTY ()
UAudioComponent* FireAudioComponent;

float DefaultCameraFOV = 90.0f;

void MakeDamage (const FHitResult& HitResult);

void InitFX();

void SetFXActive (bool IsActive);

void SpawnTraceFX (const FVectoré& TraceStart, const FVector& TraceEnd) ;
AController* GetController () const;

}i

STURIfleWeapon.cpp:

#include "Weapon/STURifleWeapon.h"

#include "DrawDebugHelpers.h"

#include "NiagaraFunctionLibrary.h"

#include "Components/AudioComponent.h"
#include "Components/STUWeaponFXComponent.h"
#include "GameFramework/Character.h"
#include "Kismet/GameplayStatics.h"

ASTURifleWeapon: :ASTURifleWeapon ()
{

WeaponFXComponent = CreateDefaultSubobject<USTUWeaponFXComponent> ("WeaponFXComponent") ;
}

void ASTURifleWeapon::BeginPlay ()
{

Super: :BeginPlay () ;

check (WeaponFXComponent) ;

void ASTURifleWeapon::StartFire ()
{
InitFX();
GetWorldTimerManager () .SetTimer (ShotTimerHandle, this, &ASTURifleWeapon::MakeShot,
TimeBetweenShot, true);
MakeShot () ;
}

void ASTURifleWeapon::StopFire ()

{
GetWorldTimerManager () .ClearTimer (ShotTimerHandle) ;
SetFXActive (false);

}

void ASTURifleWeapon::Zoom(bool Enabled)
{
Super: :Zoom(Enabled) ;
const auto Controller = Cast<APlayerController>(GetController()):;
if (!Controller || !Controller->PlayerCameraManager) return;
if (Enabled)
{
DefaultCameraFOV = Controller->PlayerCameraManager->GetFOVAngle () ;
}
Controller->PlayerCameraManager->SetFOV (Enabled ? FOVZoomAngle : DefaultCameraFOvV) ;

void ASTURifleWeapon: :MakeShot ()
{
if (!GetWorld() || IsAmmoEmpty()) {
StopFire();
return;



}

FVector TraceStart, TraceEnd;

if (!GetTraceData (TraceStart, TraceEnd)) {
StopFire();
return;

}

FHitResult HitResult;

MakeHit (HitResult, TraceStart, TraceEnd);

FVector TraceFXEnd = TraceEnd;

if (HitResult.bBlockingHit)

{
TraceFXEnd = HitResult.ImpactPoint;
MakeDamage (HitResult) ;

WeaponFXComponent->PlayImpactFX (HitResult) ;
}
SpawnTraceFX (GetMuzzleWorldLocation (), TraceFXEnd) ;
DecreaselAmmo () ;

bool ASTURifleWeapon::GetTraceData (FVector& TraceStart, FVector& TraceEnd) const

{

}

FVector ViewLocation;
FRotator ViewRotation;
if (!GetPlayerViewPoint (ViewLocation, ViewRotation)) return false;

TraceStart = ViewLocation;

const auto HalfRad = FMath::DegreesToRadians (BulletSpread);

const FVector ShootDirection = FMath::VRandCone (ViewRotation.Vector (), HalfRad);
TraceEnd = TraceStart + ShootDirection * TraceMaxDistance;

return true;

void ASTURifleWeapon::MakeDamage (const FHitResulté& HitResult)

{

}

const auto DamagedActor = HitResult.GetActor();

if (!DamagedActor) return;

FPointDamageEvent PointDamageEvent;

PointDamageEvent.HitInfo = HitResult;

DamagedActor->TakeDamage (DamageAmount, PointDamageEvent, GetController(), this);

void ASTURifleWeapon::InitFX()

{

}

if (!MuzzleFXComponent)

{
MuzzleFXComponent = SpawnMuzzleFX() ;

}

if (!FireAudioComponent)

{
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FireAudioComponent = UGameplayStatics::SpawnSoundAttached (FireSound, WeaponMesh,
MuzzleSocketName) ;

}
SetFXActive (true);

void ASTURifleWeapon::SetFXActive (bool IsActive)

{

}

if (MuzzleFXComponent)

: MuzzleFXComponent->SetPaused (!IsActive) ;
MuzzleFXComponent->SetVisibility (IsActive, true);

if(FireAudioComponent)

{ IsActive ? FireAudioComponent->Play() : FireAudioComponent->Stop();

}

void ASTURifleWeapon::SpawnTraceFX (const FVector& TraceStart, const FVector& TraceEnd)

{

const auto TraceFXComponent = UNiagaraFunctionLibrary::SpawnSystemAtLocation (GetWorld(),
TraceFX, TraceStart);

if (TraceFXComponent)

{

TraceFXComponent->SetNiagaraVariableVec3 (TraceTargetName, TraceEnd);
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AController* ASTURifleWeapon::GetController () const

{
const auto Pawn = Cast<APawn> (GetOwner ());
return Pawn ? Pawn->GetController() : nullptr;

}

STUWeaponFXComponent.h:

#pragma once

#include "CoreMinimal.h"

#include "STUCoreTypes.h"

#include "Components/ActorComponent.h"
#include "STUWeaponFXComponent.generated.h"

class UNiagaraSystem;
class UPhysicalMaterial;
UCLASS ( ClassGroup=(Custom), meta=(BlueprintSpawnableComponent) )
class SHOOTTHEMUP API USTUWeaponFXComponent : public UActorComponent
{

GENERATED_ BODY ()

public:
// Sets default values for this component's properties
USTUWeaponFXComponent () ;

void PlayImpactFX (const FHitResulté& Hit);

protected:
// Called when the game starts
virtual void BeginPlay() override;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="VFX")
FImpactData DefaultImpactData;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="VFX")
TMap<UPhysicalMaterial*, FImpactData> ImpactDataMap;

public:

// Called every frame

virtual void TickComponent (float DeltaTime, ELevelTick TickType,
FActorComponentTickFunction* ThisTickFunction) override;

}i

STUWeaponFXComponent.cpp:

#include "Weapon/Components/STUWeaponFXComponent.h"
#include "NiagaraComponentPool.h"

#include "NiagaraFunctionLibrary.h"

#include "Components/DecalComponent.h"

#include "Kismet/GameplayStatics.h"

USTUWeaponEFXComponent : : USTUWeaponFXComponent ()
{
PrimaryComponentTick.bCanEverTick = true;

}

void USTUWeaponFXComponent::PlayImpactFX (const FHitResult& Hit)
{
auto ImpactData = DefaultImpactData;
if (Hit.PhysMaterial.IsValid())
{
const auto PhysMat = Hit.PhysMaterial.Get();
if (ImpactDataMap.Contains (PhysMat))
{
ImpactData = ImpactDataMap[PhysMat];
}
}
//Niagara
UNiagaraFunctionLibrary::SpawnSystemAtLocation (this, ImpactData.NiagaraEffect,
Hit.ImpactPoint, Hit.ImpactNormal.Rotation());
//Decal
auto DecalComponent = UGameplayStatics::SpawnDecalAtLocation (
GetWorld(),
ImpactData.DecalData.Material,
ImpactData.DecalData.Size,
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Hit.ImpactPoint,
Hit.ImpactNormal.Rotation());
if (DecalComponent)

{
DecalComponent->SetFadeOut (ImpactData.DecalData.LifeTime,

ImpactData.DecalData.FadeOutTime) ;

}
//Sound
UGameplayStatics::PlaySoundAtLocation (GetWorld(), ImpactData.Sound, Hit.ImpactPoint);

}

void USTUWeaponFXComponent::BeginPlay ()

{
Super: :BeginPlay () ;
}

void USTUWeaponFXComponent::TickComponent (float DeltaTime, ELevelTick TickType,
FActorComponentTickFunction* ThisTickFunction)

{
Super: :TickComponent (DeltaTime, TickType, ThisTickFunction);

[H111E:

STUUtils:

#pragma once
#include "STUPlayerState.h"

class STUUtils
{

public:
template <typename T>
static T* GetSTUPlayerComponent (AActor* PlayerPawn)
{
if (!PlayerPawn) return nullptr;
const auto Component = PlayerPawn->GetComponentByClass (T::StaticClass());
return Cast<T> (Component) ;
}
bool static AreEnemies (AController* Controllerl, AController* Controller2)
{
if (!Controllerl || !Controller2 || Controllerl == Controller2) return false;
const auto PlayerStatel = Cast<ASTUPlayerState>(Controllerl->PlayerState);
const auto PlayerState2 = Cast<ASTUPlayerState>(Controller2->PlayerState);
return PlayerStatel && PlayerState2 && PlayerStatel->GetTeamID() != PlayerState2-
>GetTeamID () ;

}

static FText TextFromInt (int32 Number)
{

return FText::FromString (FString::FromInt (Number));
}i

STUCoreTypes:

#pragma once

#include "STUCoreTypes.generated.h"

//Weapon

class ASTUBaseWeapon;

DECLARE MULTICAST DELEGATE OneParam(FOnClipEmptySignature, ASTUBaseWeapon*)

USTRUCT (BlueprintType)
struct FAmmoData({
GENERATED_USTRUCT_BODY()

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="Weapon")
int32 Bullets;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="Weapon", meta=(EditCondition =
"1Infinite"))



int32 Clips;
UPROPERTY (EditDefaultsOnly, BlueprintReadWrite,
bool Infinite;

}i

USTRUCT (BlueprintType)
struct FWeaponData

{
GENERATED USTRUCT_BODY () ;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite,
TSubclassOf<ASTUBaseWeapon> WeaponClass;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite,

UAnimMontage* ReloadAnimMontage = nullptr;

}i

USTRUCT (BlueprintType)

struct FWeaponUIData

{
GENERATED USTRUCT_BODY () ;
UPROPERTY (EditDefaultsOnly, BlueprintReadWrite,
UTexture2D* MainIcon = nullptr;
UPROPERTY (EditDefaultsOnly, BlueprintReadWrite,
UTexture2D* CrossHairIcon = nullptr;

}i

//Health

DECLARE MULTICAST DELEGATE (FOnDeathSignature);

DECLARE MULTICAST DELEGATE TwoParams (FOnHealthChangedSignature,

/ /VFX
class UNiagaraSystem;
class USoundCue;

USTRUCT (BlueprintType)
struct FDecalData

{
GENERATED USTRUCT_ BODY () ;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite,
UMaterialInterface* Material = nullptr;
UPROPERTY (EditDefaultsOnly, BlueprintReadWrite,
FVector Size = FVector(10.0f);
UPROPERTY (EditDefaultsOnly, BlueprintReadWrite,
float LifeTime = 5.0f;
UPROPERTY (EditDefaultsOnly, BlueprintReadWrite,
float FadeOutTime = 0.5f;

}i

USTRUCT (BlueprintType)

struct FImpactData

{
GENERATED_USTRUCT_BODY();
UPROPERTY (EditDefaultsOnly, BlueprintReadWrite,

UNiagaraSystem* NiagaraEffect = nullptr;

UPROPERTY (EditDefaultsOnly,
FDecalData DecalData;

BlueprintReadWrite,

UPROPERTY (EditDefaultsOnly,
USoundCue* Sound = nullptr;

BlueprintReadWrite,
}i

USTRUCT (BlueprintType)
struct FGameData

{
GENERATED USTRUCT BODY () ;
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Category="Weapon")

Category="Weapon")

Category="Weapon")

Category="UI")

Category="UI")

float, float);

Category="VFX")

Category="VFX")

Category="VFX")

Category="VFX")

Category="VFX")

Category="VFX")

Category="Sound")



UPROPERTY (EditDefaultsOnly, BlueprintReadWrite,
ClampMax = "100"))
int32 PlayersNum = 2;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite,
ClampMax = "100"))
FDecalData DecalData;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite,
ClampMax = "10"))
int32 RoundsNum = 4;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite,
ClampMax = "300"))
int32 RoundTime = 60; //in seconds

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite)

Category="Game",

Category="VFX",

Category="VFX",

Category="VFX",

FlLinearColor DefaultTeamColor = FLinearColor::Red;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite)
TArray<FLinearColor> TeamColors;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite,
ClampMax = "20"))
int32 RespawnTime = 5; //in seconds

}i

UENUM (BlueprintType)
enum class ESTUMatchState: uint8
{
WaitingToStart = O,
InProgress,
Pause,
GameOver

}i

Category="VFX",

meta= (ClampMin

meta= (ClampMin

meta= (ClampMin

meta= (ClampMin

meta= (ClampMin

DECLARE_MULTICAST DELEGATE_OneParam(FOnMatchStateChangedSignature, ESTUMatchState);

USTRUCT (BlueprintType)
struct FLevelData

{
GENERATED USTRUCT_ BODY () ;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite,
FName LevelName = NAME None;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite,
FName LevelDisplayName = NAME None;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite,
UTexture2D* LevelThumb = nullptr;
}i

Category="Game")

Category="Game")

Category="Game")

DECLARE_MULTICAST DELEGATE OneParam(FOnLevelSelectedSignature, const FLevelDataé&);

STUGameModeBase.h:

#pragma once

#include "CoreMinimal.h"
finclude "AIController.h"
#include "STUCoreTypes.h"
#include "GameFramework/GameModeBase.h"
#include "STUGameModeBase.generated.h"

UCLASS ()

class SHOOTTHEMUP_API ASTUGameModeBase : public AGameModeBase

{
GENERATED_BODY ()

public:
ASTUGameModeBase () ;

FOnMatchStateChangedSignature OnMatchStateChanged;

virtual void StartPlay() override;

nyn,

nym,

nym,

ngm,

n3n,
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virtual UClass* GetDefaultPawnClassForController Implementation(AController*

InController) override;

void Killed (AController* KillerController, AController* VictimController);

FGameData GetGameData () const {return GameData;}
int32 GetCurrentRoundNum() const {return CurrentRound;}
int32 GetRoundSecondsRemaining () const {return RoundCountDown; }

void RespawnRequest (AController* Controller);

virtual bool SetPause (APlayerController* PC, FCanUnpause CanUnpauseDelegate

FCanUnpause ()) override;
virtual bool ClearPause() override;

protected:
UPROPERTY (EditDefaultsOnly, Category="Game")
TSubclassOf<AAIController> AIControllerClass;

UPROPERTY (EditDefaultsOnly, Category="Game")
TSubclassOf<APawn> AIPawnClass;

UPROPERTY (EditDefaultsOnly, Category="Game")
FGameData GameData;

UPROPERTY (EditAnywhere, Category="Game")
int32 MinRoundTimeForRespawn = 10;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="Game")
int32 TeamsNum = 2;

UPROPERTY (EditDefaultsOnly, BlueprintReadWrite, Category="Game")
bool LastManStandingGameMode = false;

private:
void SpawnBots () ;
void StartRound() ;
void GameTimerUpdate () ;
void ResetPlayers();
void ResetOnePlayer (AController* Controller);
void CreateTeamsInfo();
FLinearColor DetermineColorByTeamID(int32 TeamID) const;
void SetPlayerColor (AController* Controller);

int32 CurrentRound = 1;

int32 RoundCountDown = 0;

FTimerHandle GameRoundTimerHandle;

TArray<FString> BotNames = {"Bot Yarik", "Bot Mosk", "Bot Kostya",
Ded", "Bot Bond", "Bot Kas", "Bot Sanya", "Bot Anton"};

void LogPlayerInfo();

void StartRespawn (AController* Controller);
void LastManStandingGameOver () ;

void GameOver () ;

ESTUMatchState MatchState = ESTUMatchState::WaitingToStart;
void SetMatchState (ESTUMatchState State);

void StopAllFire();
}i

STUGameModeBase.cpp:

#include "STUGameModeBase.h"

#include "EngineUtils.h"
#include "STUBaseCharacter.h"
#include "STUGameHUD.h"

#include "STUGameInstance.h"
#include "STUPlayerController.h"
#include "STUPlayerState.h"
#include "STURespawnComponent.h"
#include "STUUtils.h"

ASTUGameModeBase: : ASTUGameModeBase ()
{

"Bot Vanya",

"Bot
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DefaultPawnClass = ASTUBaseCharacter::StaticClass();
PlayerControllerClass = ASTUPlayerController::StaticClass();
HUDClass = ASTUGameHUD::StaticClass();
PlayerStateClass = ASTUPlayerState::StaticClass();

}

void ASTUGameModeBase::StartPlay ()
{

Super::StartPlay () ;

//UE_LOG (LogTemp, Warning, TEXT("%s"), *GetWorld()->GetGameInstance<USTUGamelInstance> () -
>TestString)

SpawnBots () ;

CreateTeamsInfo () ;

CurrentRound = 1;

StartRound () ;

SetMatchState (ESTUMatchState: :InProgress) ;
}

UClass* ASTUGameModeBase::GetDefaultPawnClassForController Implementation (AController*
InController)
{
if (InController && InController->IsA<AAIController>())
{
return AIPawnClass;
}

return Super::GetDefaultPawnClassForController Implementation(InController);

}

void ASTUGameModeBase::Killed (AController* KillerController, AController* VictimController)

{
const auto KillerPlayerState = KillerController ? Cast<ASTUPlayerState>(KillerController-

>PlayerState) : nullptr;
const auto VictimPlayerState = VictimController ? Cast<ASTUPlayerState>(VictimController-
>PlayerState) : nullptr;

if(KillerPlayerState)

{ KillerPlayerState->AddKill () ;
if(victimPlayerState)

{ VictimPlayerState->AddDeath () ;
étartRespawn(VictimController);

}

void ASTUGameModeBase: :RespawnRequest (AController* Controller)

{
ResetOnePlayer (Controller) ;

}

bool ASTUGameModeBase: :SetPause (APlayerController* PC, FCanUnpause CanUnpauseDelegate)
{
const auto PauseSet = Super::SetPause (PC, CanUnpauseDelegate);
if (PauseSet)
{
StopAllFire();
SetMatchState (ESTUMatchState: :Pause) ;
}

return PauseSet;

bool ASTUGameModeBase::ClearPause ()
{

const auto PauseCleared = Super::ClearPause();
if (PauseCleared)

{
SetMatchState (ESTUMatchState: :InProgress) ;

}

return PauseCleared;

}

void ASTUGameModeBase: : SpawnBots ()

{
if (!GetWorld()) return;

for(int32 i = 0; i < GameData.PlayersNum - 1; ++i)
{

FActorSpawnParameters SpawnInfo;
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SpawnInfo.SpawnCollisionHandlingOverride =
ESpawnActorCollisionHandlingMethod: :AlwaysSpawn;
const auto STUAIController = GetWorld() -
>SpawnActor<AAIController> (AIControllerClass, SpawnInfo);
RestartPlayer (STUAIController);
}
}

void ASTUGameModeBase: :StartRound ()
{
RoundCountDown = GameData.RoundTime;
GetWorldTimerManager () .SetTimer (GameRoundTimerHandle, this,
&ASTUGameModeBase: :GameTimerUpdate, 1.0f, true);
}

void ASTUGameModeBase: :GameTimerUpdate ()
{
//UE_LOG (LogTemp, Warning, TEXT("Time: $i / Round: %$i / %i"), RoundCountDown,
CurrentRound, GameData.RoundsNum) ;
if (--RoundCountDown == 0)
{
GetWorldTimerManager () .ClearTimer (GameRoundTimerHandle) ;
if (CurrentRound + 1 <= GameData.RoundsNum)
{
++CurrentRound;
ResetPlayers() ;
StartRound () ;

else

GameOver () ;
}
}
if (LastManStandingGameMode)
{

if (GetWorld () ->GetNumControllers () == 1)
{
GameOver () ;
}
else if (GetWorld()->GetNumControllers() == 2)

{

LastManStandingGameOver () ;

}

void ASTUGameModeBase: :ResetPlayers ()
{
if (!GetWorld()) return;
for (auto It = GetWorld()->GetControllerIterator(); It; ++It)

{
ResetOnePlayer (It->Get ());

}

void ASTUGameModeBase: :ResetOnePlayer (AController* Controller)

{
const auto PlayerState = Cast<ASTUPlayerState>(Controller->PlayerState);

if (!LastManStandingGameMode || (LastManStandingGameMode && PlayerState->GetDeathsNum() <
3))
{
if (Controller && Controller->GetPawn ())
{
Controller->GetPawn () —>Reset () ;
}
RestartPlayer (Controller) ;
SetPlayerColor (Controller) ;
}
else if (LastManStandingGameMode && PlayerState->GetTeamID() != 1 && PlayerState-
>GetDeathsNum() == 3)

{

Controller->Destroy () ;

}

void ASTUGameModeBase: :CreateTeamsInfo ()

{
if (!GetWorld()) return;
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int32 TeamID = 1;
for (auto It = GetWorld()->GetControllerIterator(); It; ++It)
{
const auto Controller = It->Get();
if (!Controller) continue;
const auto PlayerState = Cast<ASTUPlayerState>(Controller->PlayerState);
if (!PlayerState) continue;
PlayerState->SetTeamID (TeamID) ;
PlayerState->SetTeamColor (DetermineColorByTeamID (TeamID) ) ;
PlayerState->SetPlayerName (Controller->IsPlayerController () ? "Player"
BotNames [It.GetIndex () - 11);
SetPlayerColor (Controller) ;
if (TeamID + 1 > TeamsNum) TeamID = 1;
else
{
TeamID += 1;

}

FLinearColor ASTUGameModeBase: :DetermineColorByTeamID (int32 TeamID) const
{ if (TeamID - 1 < GameData.TeamColors.Num())

{ return GameData.TeamColors[TeamID-1];

éEiLOG(LogTemp, Warning, TEXT("No color!"™))

return GameData.DefaultTeamColor;

}

void ASTUGameModeBase: :SetPlayerColor (AController* Controller)

{
if (!Controller) return;
const auto Character = Cast<ASTUBaseCharacter>(Controller->GetPawn());
if (!Character) return;

const auto PlayerState = Cast<ASTUPlayerState>(Controller->PlayerState);
if (!PlayerState) return;
Character->SetPlayerColor (PlayerState->GetTeamColor ());

}

void ASTUGameModeBase: :LogPlayerInfo ()
{

if (!GetWorld()) return;
for(auto It = GetWorld()->GetControllerIterator(); It; ++It)
{

const auto Controller = It->Get();

if (!Controller) continue;

const auto PlayerState = Cast<ASTUPlayerState>(Controller->PlayerState);
if (!PlayerState) continue;

PlayerState->LogInfo() ;

}

void ASTUGameModeBase: :StartRespawn (AController* Controller)
{

const auto RespawnAvailable = RoundCountDown > MinRoundTimeForRespawn +
GameData.RespawnTime;

if (!RespawnAvailable) return;

const auto RespawnComponent =
STUUtils::GetSTUPlayerComponent<USTURespawnComponent> (Controller);

if (!RespawnComponent) return;

RespawnComponent->Respawn (GameData.RespawnTime) ;

}

void ASTUGameModeBase: :LastManStandingGameOver ()
{
if (!GetWorld()) return;
for(auto It = GetWorld()->GetControllerIterator(); It; ++It)
{
const auto Controller = It->Get();
if (!Controller) continue;
const auto PlayerState = Cast<ASTUPlayerState>(Controller->PlayerState);
if (!PlayerState) continue;
if (PlayerState->GetDeathsNum() >= 3)
{
if (!Controller->IsPlayerController ()
{
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Controller->Destroy () ;
else

PlayerState->SetInvisible (true);

}

GameOver () ;

}

void ASTUGameModeBase: :GameOver ()
{
//UE_LOG(LogTemp, Warning, TEXT ("GAME OVER!"))
//LogPlayerInfo () ;
for (auto Pawn : TActorRange<APawn> (GetWorld()))
{
if (Pawn)
{
Pawn->TurnOff () ;
Pawn->DisablelInput (nullptr);

}
SetMatchState (ESTUMatchState: :GameOver) ;

}

void ASTUGameModeBase: :SetMatchState (ESTUMatchState State)
{

if (MatchState == State) return;

MatchState = State;

OnMatchStateChanged.Broadcast (MatchState) ;
}

void ASTUGameModeBase::StopAllFire ()
{
for (auto Pawn : TActorRange<APawn> (GetWorld()))
{
const auto WeaponComponent =
STUUtils: :GetSTUPlayerComponent<USTUWeaponComponent> (Pawn) ;
if (!WeaponComponent) continue;

WeaponComponent->StopFire () ;
WeaponComponent->Zoom (false) ;

}
STUGamelnstance.h:

#pragma once

#include "CoreMinimal.h"

#include "STUCoreTypes.h"

#include "Engine/GameInstance.h"
#include "STUGameInstance.generated.h"

UCLASS ()
class SHOOTTHEMUP API USTUGamelInstance : public UGameInstance

{
GENERATED BODY ()

public:
FLevelData GetStartupLevel () const { return StartupLevel;}
void SetStartupLevel (const FLevelDataé& Data) { StartupLevel = Data;}
TArray<FLevelData> GetLevelsData () const {return LevelsData;}
FName GetMenuLevelName () const { return MenulLevelName;}
void ToggleVolume () ;
protected:
UPROPERTY (EditDefaultsOnly, Category="Game", meta=(ToolTip = "Level names must be
unique!"))

TArray<FLevelData> LevelsData;

UPROPERTY (EditDefaultsOnly, Category="Game")
FName MenuLevelName = NAME None;
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UPROPERTY (EditDefaultsOnly, Category="Sound")
USoundClass* MasterSoundClass;

private:
FLevelData Startuplevel;
}i

STUGamelnstance.cpp:

#include "STUGameInstance.h"
#include "Sound/STUSoundFuncLib.h"

void USTUGameInstance::ToggleVolume ()
{

USTUSoundFuncLib: : ToggleSoundClassVolume (MasterSoundClass) ;
}



