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IlepedyeHnnb cokpamieHnii 1 0003HAYEHU I
FPS (Frames Per Second) — konuuecTBO KaJpoOB B CEKYHIYy, XapaKTepHUCTHKA
IPOM3BOIUTEIILHOCTH UIPHI.
Ul (User Interface) — monms3oBaTenbckuii uHTEpdEiic, B3aNMOICHCTBUE UTPOKA C UTPOH.
HUD (Heads-Up Display) — undopmMaiinonnas mnaHeib, KOTopas 0ToOpakaeT BaXKHbBIC
JIAHHBIC UTPOBOTO MPOIIEcca.
JSON (JavaScript Object Notation) — TekcToBbIi (hopmMaT oOMEHa TaHHBIMH, KOTOPBIH
UCTIOJIB3YETCS B KAUECTBE COXPAHCHUS HTPOBBIX HACTPOCK M ITporpecca.
MVC (Model-View-Controller) — apXuTekTypHBIM I1a0JIOH, KOTOPBIA pa3zeiser
JIOTHKY UTPbI Ha MOJICIIb, TIPEACTABICHUE U KOHTPOJLIEP.
Unity — urpoBo#i IBHXKOK.
Pixel ART — xxanp B rpaduke, OCHOBaHHBIN Ha TUKCEIBHOM 00paboTKe.
DLC (Downloadable Content) — momosiHUTEeIbHBIN 3arpy’KacMblii KOHTEHT IS UTPHI.
UML (Unified Modeling Language) — yaudunpoBaHHbBIH SI36IK MOICITHPOBAHUSI.
URP (Universal Render Pipeline) — cucrema penaepunra B Unity.
Object Pooling — meron onTUMH3alKH, CyTh KOTOPOrO MOBTOPHOE HCIIOJIb30BaHKE
O0OBEKTOB.
Asset — b poBoil 00BEKT, TPESUMYIIICCTBEHHO COCTOSIIMI U3 OJHOTHUITHBIX JAaHHBIX,
HeJeMMast CyIIHOCTh, KOTOpas MPEICTaBIsIeT YacTh UTPOBOTO KOHTEHTA M 00JIajaeT

HEKHUMU CBOUCTBAMH.
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BBenenue

B namem Mupe KOMOBIOTEpHBIE WUIPbl CTAd HE TOJIBKO OYEHb MOMYJISPHBIM
pa3BJICYCHUEM, HO U OTPOMHOM 4YacThlO COBPEMEHHOU KyNbTyphbl. C KaXKIbIM TOJIOM
UTrpoBasi UHAYCTpPUS pa3BUBaeTCAd Bce ObICTpee M ObICTpee, MOCTOSIHHO TMpejJiaras
HOBBIC YKaHPBI UTP, MEXAaHUKH, Pa3BUTHEC TpadUKH U BCE ITO MPUBJICKAET MUJUTHOHBI
UTPOKOB 10 Bcemy wmupy. OnHMM U3 HauOoJiee MOMYJISIPHBIX HaIlpaBiICHUN B
HoCIIeAHME 5 JIeT cTanu urpsl B xxaHpe Roguelike/Survivors-Like, koTopbie codeTaroT
B ce0e AJIEMEHTHI MPOIEAYPHOU T'e€HEepalu, MOCTOSTHHOTO Mporpecca, TMHAMUYHOTO
reiimIuiest 1 BBICOKOW peurpabesibHOCTH.

Onnako, HECMOTpPS Ha MOMYJSAPHOCTh JTOTO JKaHpPA, MHOTHE MPOEKTHI
CTAIKUBAIOTCS CO CJHEAYIOIMMH MpoOJeMaMU: HEJOCTAaTOYHOE pa3HooOpasue
UTPOBOTO TIpoliecca, ciadas ONTUMU3AIMS, OTCYTCTBHE YHHUKAJIbHBIX MEXaHUK. B
CBSI3U C ATUM MOEH 3a/Jaueil CTAaHOBUTCSI CO3JJaHUE WIPhI, KOTOpPask COOTBETCTBYET
COBPEMEHHBIM CTaHJapTaM >KaHpa, HO U MpeJIaraeT HOBbIE PEIICHUS ISl TOBBIIICHUS
WHTEpeca U yAep>KaHus ayAUuTOPHUH.

B  nmaHHOW  BBIMYCKHOM  KBaIM(UKAIMOHHON paboTe pa3pabarbiBacTCs
urpa «White  Knight» B xanpe RogueLike/Survivors-Like, BbimosHeHa OHa B
rpapuyeckom ctmiie Pixel ART. Urpa couetaer B cebe KIACCUYECKHUE DIEMEHTHI
JKaHpa, TaKMe KaKk aBTOMaTHMYecKas aTaka IO Bparam, MpolEeaypHas TeHepalus
YIIYUIICHUH ¥ BO3MOXKHOCTh MOKYIIKH TTOCTOSIHHBIX YJYYIIIEHUH, a TAKKE YHUKAIbHBIC
MEXaHUKH, BKIOYas TUHAMHUYECKYIO CMEHY JIHS W HOYH, moromaHbie dddexto. Urpa
co3/laHa C KCIIOJIb30BAaHMEM COBPEMEHHBIX TexHosorui, Bkarouas Unity u URP, uro

o0ecreynBaeT BHICOKYIO MTPOU3BOAUTENIBHOCTh U KPOCCIIAT(POPMEHHOCTD.
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[{enu BBIMYCKHOM KBATM(UKAITMOHHON PabOTHI:

— W3YYHUTh COBpeMEeHHble TeHJeHInH B kaHpe Roguelike/Survivors-Like u

MMPOaHAJIMU3UPOBATE CYIICCTBYIOIINC aHAJIOT U,

— OIIPCACIUTD KIIFOUCBLIC HpO6JIeMI>I Hrp,

— pa3paboTaTh apXUTEKTypy HMIPhI C Hcmoiab3oBanneM MVC mist obecnieueHust

BBICOKOM MPOU3BOAUTEIHLHOCTH M YJI00CTBA JlajbHEHIIIECH paOOThI;

— peanu3oBaTh ONTUMHU3MPOBAHHBIE CUCTeMbI, Takue Kak Object Pooling, mms

crabubHOoro FPS maxke mpu 60161110M KOJTUYECTBE BParoB Ha SKpaHe;

— CO31aTb MHTYHUTHUBHO MOHSTHBIN I/IHTGP(I)GI?IC u az:anTauHeﬁ IIoJa pas3jIM4YHbIC

matgopmsl (ITIK 1 MoOUITBHBIE YCTpOIICTBA);

— IPOBCCTHU TCCTHPOBAHUC HIPBI HA PA3HBIX YCTpOﬁCTBaX, OLCHUTD Oajanc

CJIO’KHOCTH U OIITUMHU3ALINIO,

— OmnpcacinuTb ICPCIICKTUBLI HaHBHefIHICFO pasBUTHA IIPOCKTA, BKIIIOYasd

I[O6aBJ'I€HI/IC HOBOI'O KOHTCHTA, HMHTCTPALINIO 00JIaUHBIX COXpaHeHI/Iﬁ U paCcIIupCHHC

1aT(OPMEHHON MOIIEPHKKH.

Nsm.
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1 «White Knight» - urpa B :xanpe «RogueLike/Survivors-Like»
1.1 AHau3 npeaAMeTHOM 00J1aCTH

KoMrmibroTepHble UTpbl ¢ KaXKIbIM TOA0M HaOUPaIOT BCe OOJIBIIYIO MOMYJISIPHOCTh
B oOmectBe. M1 MHTEpECyIOTCS JIIOJU BCEX BO3PACTOB, MYXYHMHBI U KCHIIHUHBI. ITO
OTIIMYHBIA CIIOCO0 pacciIabuThCs TOCTE TSHKEIOro padodero JHS WIIA OTBICYHCS OT
OKpYXKaIOIEero exxeHeBHOrO cTpecca. [IpekpacHblit crioco0d «yOUTh BpeMsi» MO JI0pore
Ha paboTy wWiIM B JPYyrod Tropod. 3aMeyaTeldbHO BpPEMANPENPOBOKICHUE,
JIOCTABJISIIONIEE Y/IOBOJILCTBUE M TIOJHUMAIOIIIEE HACTPOCHHUE.

B kauecTBe JMIUIOMHOTO MpoekTa ObLTa BhIOpaHa wrpa B skaHpe «RogueLikey,
TaK Kak 3TOT >KaHpP, KaK HUKAKOW JAPYrodl MOoAXOAUT aOCOIIOTHO ISl JIIOOOW TpyIie
monen. Kaxnaplii HaiiieT B HEM TO, YTO MPUHOCUT €My YJOBOJIbcTBHE. B mocnennue
HECKOJIBKO JieT kaHp urp «RogueLike» c¢ snemMeHTamMu BBDKMBaHMS Hadall HaOMpaTh
OTPOMHYIO TIOMYJISIPHOCTD, KaK Y pa3padOTIYNKOB HHAU-HUTP, TAK U Y UTPOKOB TI0 BCEMY
MUDY.

Urpel mogoOHOM HaNpaBJICHHOCTH CO3Jald CBOM COOCTBEHHBIN TOJKAHP,
HasbIBacMbIi  «Survivors-Like». CBoe Ha3BaHHE OH MOJYYHI OT CBOETO CaMOTO
HOMYJIIPHOTO MpeacTaButess «Vampire Survivorsy. IlpuyrHa ycnexa Takux Urp B UX
MPOCTOTE W yAepXkaHWU wWrpoka. KirodueBble WX OCOOCHHOCTH 3aKIIIOYAlOTCS B
MUHUMAJIMCTUYECKOM YIpaBlIeHUH (MEPCOHAX aTaKyeT aBTOMATHYECKU, HTPOKY
JIOCTATOYHO YIPABJISATH TOJHKO MEPEIBIKEHUEM IO UTPOBOMY TIOJIIO), TIPOTPECCUBHAS
CIIOKHOCTh  (Bparu  CTaHOBSTCSA CHJIbHEE KaXIO€  OMNPEACIICHHOS  BpeMs),
paHAOMM3UPOBAHHAS TPOKadKa (MTPOK BHIOMPAET YIYUIICHHE CBOMX XapaKTEPUCTHK
WM Pa3IuYHbBIC MMPEIMETHI, YIIPOIIAIOIINE UTPY, TTOCIIC TIOBBIIIICHUS YPOBHS ), BHICOKAs
peurpabenbHOCTh (MTPOBBIE CECCHM OOBIYHO HE 3aHUMAIOT Oosbiie 20 MUHYT, HO U3-32
TOTO, YTO BCE YJIYYIICHHUS BBINAAIOT B CIyYalHOM TMOPSAKE, HU OJHA M3 MapTHH He
OyneT moxo’ka Ha MPEAbIIyIIyI0, YTO 3acTaBIsSET HWIPOKa MPOJOJDKATh W HCKATh

HanOoJIee TyUIIre KOMOMHAIINY XapaKTePUCTUK U TTPEAMETOB).
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Cam mo cebe »xaHp «Survivors-Like» mpezacraBiser co0oif COOpPHHK W3
HECKOJIbKMX UTPOBBIX HANpaBICHHM, KOTOPBIE YK€ 00penH MOMyJISIPHOCTh Y UTPOKOB.
Takue kak: RogueLike siemeHTHI (MpolieaypHas TeHepalus U CMEpPTh IEpCOHaXka,
KOTOpasi OOHYJII€T MpPOrpecc B CECCUHU), MHKPEMEHTAJIbHBbIE HUIPbI (IMOCTENEHHOE
yIIy4IIeHUe CHJIBI TIepcoHaka 1o xoxy ceccuu), Bullet heaven (korma B wurpe
MPUCYTCTBYET MHOTO BparoB, HO OHU Bce cllabee UrpoKa).

1.1.1 Ananu3 cymecTByrOIMX aHAJIOrOB

HUrp B xanpe «RogueLike/Survivors-Like» orpomHOoe KOJNIMYECTBO, HO MBI
paccMoTpuM HanboJiee 3HaUMMbIE aHAJIOTH.

Knaccukoil naHHoro »xaHpa siBisierca «Vampire Survivorsy. Pa3zpaboTumkom
Urphbl sBisieTcs koMmanus «Poncley». Wrpa 6puta Beimyiiena B 2022 romy. OCHOBHBIC
0COOCHHOCTH 3aKIOYarTcs B rpaduke, koropas caenaHa B cruie PixelART,
aBTOMAaTUYECKOW aTake IO Bparam, MpOKadke yepe3 BHIOOP MPEIMETOB Ha KaKIOM
YPOBHE, HAJTUYHEM PEIUKBHUM (OOHYCHI, KOTOPBIE MOKYMAIOTCS B IIIaBHOM MEHIO UTPhI
U Jallye yIaydlieHws HaBceraa). Mmeer psa  mmocoB, meped IpYTHMH
OpEJCTaBUTENIAMUA JKaHpa. Y Hee MOHATHbIE I JII0OOro 4YeloBeKa CHUCTEMa
YOpaBJICHUS W JU3aiiH, TaKXKe MPUCYTCTBYET XOpollas ONTHUMH3alusg Mo Jirodoe
yCTpoiicTBO. M3 MHHYCOB MOJKHO BBIJEIUTH IMOCTOSHHO TOBTOPSIOIIMECS Bpard M
OTCYTCTBHE UHTEPECHBIX U CIIOKHBIX MEXaHUK, 0€3 KOTOPHIX CO BPEMEHEM CTAaHOBUTCS
HE UHTEPECHO B HEE UTPATh.

BHenrHuit BU UTrpel IPEICTABIEH HA PUCYHKE 1.
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Pucynok 1 — Brennuii Bua «Vampire Survivorsy

Paccmorpum ananor «Brotatoy. Urpy paspabotana kommanus «Blobfishy B 2022
rOJly ¥ pealin30BaJia B HEW HEKOTOPhIe HOBOBBEIICHHS IS )KaHpa. B urpe ecth 1memnsix 6
MECT B HHBEHTApPE TI0]] pa3JIUIHBIC THITHI OPYXKHUS, a HEKOTOPBIC MIEPCOHAXKH 00JIaaroT
ere OOJIBIIIMM pa3MepoM WHBEHTaps. PasHOOOpa3HbIe KIIACChI MEPCOHAXKEH C
YHHUKQJIbHBIMU OCOOSHHOCTSIMH U XapaKTePUCTUKAaMU. bosbinas cucrema BRIOMpaeMbIX
PEeIMETOB, KOTOpast Obuta B3saTa y urp B )kanpe MOBA. O1u HOBOBBeIeHUS IAIOT el
HEKOTOPBIC MIPEUMYIIECTBA CPEIU KOHKYPEHTOB. biaronapst pa3sHooOpasusi KJIacCoB U
IPEIMETOB, MOYKHO TIPUYMBIBAThH Pa3INIHbIC KOMOWHAIINH, UTO TTOBHIIIACT
BAapPHATUBHOCTh MT'PHI U €€ pEeUrpadeIbHOCTh. JJ0CTaTOYHO BBICOKAs! TMHAMKKA UTPHI,
KOTOpAsi HE JIaeT UTPY paccaabUThCs U 3aCTAaBIISICT BCETAA YSTKO CIICAMUTD 32
MIPOUCXOAIINM Ha 3KpaHe. M3 MUHYCOB MOKHO BBIJICIIUTH MAJICHBKYIO HTPOBYIO
00J1aCTh, K KOHILY CECCHH, MPU OOJIBIIIOM KOJUYECTBE BPAroB MECTO CTAHOBUTCS OYCHB
maio. Taxxe OTCyTCTBYeT pa3HOOOpa3ue B TUIIAX Bparax U 00OCCOB.

BuenrHuii BUI UTphl PE/ICTABICH HA PUCYHKE 2.
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WAVE 12

Pucynox 2 — Baemnuii Bunx «Brotatoy

Cnenyromuit ananor — «Soulstone Survivorsy paspabortansbiii B 2022 roxy.

PaspabatsiBana «Soulstone Survivors» crymus «Game Smithing Limited». KiroueBoit

O0COOCHHOCTBIO WIpHI siBNsieTcss Hanmmuue 3D-rpaduku, 9TO nemaer ee OAHOW U3

CIMHCTBEHHBIX TpeJcTaBuTened sxanpa, umeronmx 3D-rpaduxy. Takxke MOXKHO

BBIJICIUTh CUCTEMY NPOKA4YKU IpU IOMOIIM pPYyH, BbIMajgaromux ¢ 0OoccoB. Ee

oco0eHHOCTh B BHJie 3D-rpadguku sBIseTCS KakK IIIOCOM, TaK 1 MHHYCOM, TaK KakK M3-

3a xoporeil rpaduku urpa He OyneT padoTaTh Ha JIOOOM yCTPOICTBE B IPUEMIIEMOM

FPS.
BHenrHuit BUI Urpel IPEICTABIEH HA PUCYHKE 3.
Pucynok 3 — Buemnuit Bua «Soulstone Survivors»
Jluecm
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«20 Minutes Till Dawny» Takxe, kak ¥ Jpyrue aHajaoru Obuia BeimyiieHa B 2022
roxy. Pazpaborunku — kommanus «flanne». Mrpa umeer pydnoe ynpapiieHue CTpeabObI
(HO B HAcTpOMKaxX MOKHO MOCTAaBUTh ABTO-PEXKUM), TEMHBIM TOTUYECKUN CETTUHT U
YHUKAJIBHYIO CUCTEMY 3aKJIMHAHUM — 3TO OTJIMYAET €€ OT JIPYrux aHaioros. B Hel
MOXHO coOHMpaTh pa3HOOOpa3Hble KOMOWHAIIMM CKWJUIOB, a TakKe OHAa WMEeT
JIOCTATOYHO BBICOKUN YPOBEHBb CIIOKHOCTHU, YTO MOTYT OIIEHUTh WUTPOKH, JIOOSIINE
TpyIHOCTH. OCHOBHBIM €€ MUHYCOM SIBJIIETCSI OTCYTCTBHE KOHTEHTA, KOTOPBIA MOKHO
W3YYUTh UTPOKY B TIPOIIECCE UTPHI.

Baemnwmii BUA Urpsl MPEACTABICH Ha PUCYHKE 4

ver: 2.3_b441

Pucynok 4 — Buemnuii Bua «20 Minutes Till Dawny
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B tabnuie 1 nmpeacraBiieH aHaIu3 aHAJIOTOB.

Taomuma 1 — AHaau3 aHajaoros

KiroueBrpie
Ha3Banue urpel | 0coOeHHOCTH VYno6cTBo ynpasinenust | MoHeTtuzanus
redMIuies
ABTOMaTuyeckas
araka,
Vampire Jlunetinas PazoBbie
Survivors MPOKAYKa; Knasuarypa/mxorictuk. | mokynku DLC,
PenukBum nis HET PEKJIAMBI.
ITOCTOSTHHBIX
YIIyYLICHUM.
6 opyxuit
OJTHOBPEMEHHO); Urpa nnatHas,
Brotato VuukaneHuele | KnaBuarypa/IKOWCTUK, | TakKe MOKYIKHU
KJIaCChI XOpoluasi agantarus DLC, kak
MIEPCOHAXKEM; 110 MOOMJILHEIE KOCMETHUUYECKHE,
Nutepecnas YCTPOMCTBA. TaK U
cucremMa reMMIUIEHHBIE.
IPEIMETOB.
I'maBHast KnaBuarypa.
Soulstone 0COOEHHOCTB-TO HoBuuky cloXXHO
Survivors 3D-rpaduka, pa3o0parbes ¢
pYHHas cucTema yIpaBICHUEM H3-32 Urpa nnatHas
IIPOKAYKHU U 0O0JIBIIOrO KOJIMYECTBA
BBICOKasI CHOCOOHOCTEH.
KaCTOMM3aLIHs.
Jlucm
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KiroueBrnie

Ha3Banue urpel | 0COOEHHOCTH VYnoo6cTBo ynpasinenust | MoHeTn3anus
reumInies
20 Minutes Till Pyunas
Dawn cTpenbOa, HO
MOYKHO KnaBuarypa u meimis/ | Wrpa mutatHasi, B
OCTaBUThH JIPKOMCTHK. MOOMJILHON
ABTOMAaTUYECKYIO He ouens xopo1o BEPCHUHU €CTh
I'otnuecknii aZJalITUPOBAHO 10/ pexiiama.
CETTHHI; MOOUJIbHBIE
YHUKAJIbHBIE YCTPOMCTBA
3aKJIMHAHMUSL.

1.1.2 OGocHOBaHKE aKTyaJIbHOCTH Pa3pabOTKH MPOTPaMMbI

B nmannelii MomenT kaHp «RogueLike/Survivors-Like» odenp ycremieH wu

aKTyaJleH B HTPOBOH uHaycTpuu. Y criemHocTh «Roguelike/Survivors-Like» Ha peiHKe

MOATBEPKIAETCS CIEAYIOIUMHU (PaKTOpaMu:

— KOMMEpPUECKUH YCIeX MEepPBhIX MIP B JaHHOM jkaHpe («\Vampire Survivorsy,

«Brotatoy, «Soulstone Survivorsy, «20 Minutes Till Dawny);

— BBICOKMU HHTCPCC HIPOKOB K IIPHUMUTHBHBIM, HO 3aBJICKAIOIIMM HIPOBBIM

MEXaHUKaM;

— pa3BUTUE MHIW KOMIIAHUW, KOTOPHIM MHTEpPECHa ObICTpas pa3padoTKa TaKUX

WTp U JaJbHENIIAs UX MPOJAXKA.

Nsm.
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VYiKke cienand MHOTO UTP B JAHHOM JKaHpPE, HO y BCEX CYIIECTBYIOT MPOOIEMBI U
HEIOCTAaTKH. MOXKHO BBIICIUTh OTCYTCTBUE BapUATUBHOCTH, KOTAA TIEUMILICH
CTaHOBUTCSl OAHOOOpa3HbIM uepe3 10 m Oojee 4acoB UTpHI, TIIOXOH OalaHC UTp, B
HEKOTOpBIC OBIBACT CIMIIKOM JIETKO WIPaTh, a JPYrHe HACTOJIBKO CIIOXKHBI, UYTO HE
MPUHOCST HUKAKOTO yAOBOJILCTBUS U pacciabienus. K coxxaneHuro, MHOTHE TIPOEKTHI
IPOCTO KOMHUPYIOT OpHTHHAN jKaHpa B BuIe «Vampire Survivors» W HE XOTAT
N00aBISATh CBOU YHUKAJIBHBIE OCOOCHHOCTH.

XKanp «RogueLike/Survivors-Like» umeer moTpeOHOCTH B HOBBIX PEIICHHUSX,
nostomy urpa «White Knighty mnpemiaraetr AuHAMHUYECKYH0 CMEHY OKPY KAIOIIETO
MHUpa, TO €CTh B HEH pealm30BaHa CHCTEMa CMEHBI JTHS M HOYHM, a TaKXKE MOTOIHBIX
YCJIOBHUM, M3-32 YETO MEHSAETCS TUI MOSBISIOMMUXCA BparoB. OHa obnamaeT Xopoien
ONTUMM3AIMEN U MOAJIepKUBaeT cTabuibHbiii FPS npu orpoMHOM KoM4ecTBe Bparos
Ha DKpaHe.

Urpa aktyanbHa B CBOE€M TEXHMUYECKOW YACTH, MOTOMY UTO IMPHU €€ pa3padoTKe
obu1 ncnonp3oan Unity 2022+ u ero coBpeMeHHbIe HHCTPYMEHTHI 1t 2D. OHa uMeeT
MOJJIEPKKY MYJIbTUILIATHOPMEHHOCTH, MOKHO OyJeT mourparth, kak Ha [1K, Tak u Ha
MOOHIIBHBIX YCTPOUCTBAX.

Takxe urpy «White Knighty M0XHO MOHETH3MpPOBaTh, OIyOJUKOBAaB €€ B
WHTEepPHET-Mara3uHax, Hanpumep, B «Steamy, «GooglePlay», «AppStorey, «Rustore».B
JaNbHEUIIIEeM B HEe MOXHO J00aBUTh KOCMETHYECKHE IMPEAMETHI ISl MEepCOHAXKEH,

pa3JINYHbIE BAPUAHTHI BHYTPUHUTPOBBIX IMOKYTIOK U PEKIIAMY.
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1.1.3 IlocraHoBKa 3amauu

Tpebyercss paspaborate urpy B kanpe «Roguelike/Survivors-like» xkoropas
JOJDKHA COOTBETCTBOBATH IMPHUBEICHHBIM HIDKE (DYHKIIMOHATBHBIM M TEXHUYCCKAM
TpeOOBAHUSM.

— TIEPEMEINICHUE C TOMOIIBI0 KJIABHATYPhl M BUPTYaJbHOTO JKOWCTHKA Ha
TenedoHe;

— aBTOMaTUYeCcKas aTaka epcoHaxka 1o Bparaw,

— CIIO)KHAsl CHUCTEMa BparoB, 3aBUCSAIIAsS OT TOTOMHBIX YCJIOBHA M BPEMEHU
CYTOK;

— CHUCTEMa yCJIOKHEHUSI UTPOBOM CECCUU MyTEeM J100aBJICHUS BOJIH MPOTHUBHUKOB,
KOTOpPBIE CTAaHOBATCA CJOXHEE C KaXJAOM HOBOW BOJHOW, TAaKXKE CYIIECTBYIOT
pa3IuyHbIC YIYUIICHHUS BParoB, 3aBUCSIINE OT OTO/Ibl U HOYH;

— pa3HooOpa3ue BparoB (y Ka)JJ0ro THIIA BParoB pa3Hbie XapaKTEPUCTHKH);

— 3a yOWICTBO BparoB HWIPOK TOJydYaeT KPUCTAUIBI, KOTOpPHIE HYXKHBI IS
MOBBIIICHUS YPOBHS, TaKKe€ C OMPENENIEHHBIM IIAHCOM U3 Bpara BBINANaeT «OCKOJIOK
TyTI», KOTOPBIC HYKHBI JJISl TIOKYTIKU PETMKBUHN B TJIABHOM MEHIO UTDHI,

— BBIOOP U3 YETHIPEX CIYUYaWHBIX YIYUIICHUH MPU JOCTHKEHUHU HOBOTO YPOBHS;

— CHCTEeMa PEJIMKBHI (IIEpMaHEHTHBIC YIJIYUIICHHS, KOTOPhIC MOKYIAIOTCS B
TJIABHOM MEHIO WTPBI M TO3BOJISIOT YJIydIllaTh CBOMX TMEPCOHAXKEH OT CECCHHM K
CECCHH);

— JIOCTYIIHBI Ha BBIOOP HECKOJBKO KJaccoB (pblllapb, Mar, JIyYHHUK) C
YHUKAQJIBHBIMU TUTIAMU OpYXHUs (M€Y, HAHOCSIIUNA YPOH HECKOJIbKMM Bparam B
OnmkHeM OO0, OTHEHHBIA IMap, KOTOPBIM HAHOCUT YPOH MO OO0JacTH, W JIYK CO

CTpesiaMHu, KOTOPBII CTpessieT B OMyKaiiero Bpara, Ha 0OJIbILIOM pacCTOSHUN).
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Nutepdeiic m1omKeH COCTOATh M3 TJaBHOTO MeHio, urposoro HUD u manenu
3aBepIICHUs WIPhl. B TIaBHOM MEHIO JODKEH OBITh MaraswH pPEUKBUN
(mepMaHEHTHBIX OOHYCOB), KHoOmMKa «MrpaTh», KOTOpas MEPEHOCHUT UTPOKa B MEHIO
BbIOOpA TMepcoHaka U KHomKa HacTpoiiku. Urposoit HUD cocTout u3 BuU3yanm3auu
aKTyaJIbHOTO YPOBHSI 3JI0POBBSI UTPOBOTO IEPCOHAXkA, YPOBHS, BHIOPAHHBIX TEKYIIIUX
yIyYIIEHUH W TaiiMep HBIHENTHEeW ceccuu. Ha maHenb 3aBepIieHUS WIPHI, TOJDKHA
BBIBOAUTBHCS ~ CTAaTHCTHKA  MOCIAE  CMEepTH  (KOMMYeCTBO  YOWUTHIX  Bparos,
MIPOJIOJDKATEILHOCTh CECCHH, JIydIllee BpeMsi CecCHM 3a Bce BpeMsi). B HacTpoiikax
JOJKHA OBITh BO3MOXKHOCTh HACTPOMKH pa3pelIeHus dKpaHa, 3ByKa U S3bIKa.

MuHUMabHBIE CHCTEMHBIC TPEOOBAHMS:

— OC: Windows 7 (x64);

— nporueccop: Intel Core 13 / AMD Ryzen 3 (unu ananorn);

— O3V: 4715,

— Bugeokapta: Intel HD Graphics 4000/NVIDIA GTX 660/AMD Radeon 7850;

— MecTto Ha aucke: 500 Mb;

paspemienue 3kpana: 800x600.

B nnane ontummzaiuu urpel Tpedyercs 1o0uthes crabuinbHoro FPS (He menee
60 xazapos/c) mpu OOJBIIIOM KOJMYESCTBE BparoB Ha sKkpaHe. IJIs peaim3aiyu 3TOro
TpeOyercss wWcmosib3oBaTh cuctemy Object Pool, B koropoit mpoucxomut
MEePEUCIIONL30BaHNE  TOBTOPSIOMIMXCS  OOBEKTOB  (Bparu, cCcHapsiabl). Taxke
norpedyercss wucnonb3oBate URP  (Universal Render Pipeline) s Oosee
3¢ (HEKTUBHOTO PEHICPUHTA.

Bynet peann3oBaHo JIOKaJIbHOE COXPAHEHUE YPOBHS TEKYLIErO Pa3BUTHUSI UTPOKA
(BCce KYyIUICHHBIE PEJIMKBUM) U aKTyaJIbHBIX HACTPOEK (3HAUEHHMS pa3pellICHUs IKpaHa,
YPOBHSI MY3BIKH, UTPOBBIX 3BYKOB H SI3BIKA).

TpeOyetcs caenarb noHATHBIN Kaxaomy Ul (maTepdeiic urpel) u peain3oBarb
JUTSL HETO TIOJIIEPKKY Pa3HBIX pa3penieHuit IKpaHa u miatdopm.

Ha pucynke 5 npeacrasiieHa q1uarpaMma UCTIOJIb30BAHUS.
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[NepemelleHre(knaswayTypal
3KpaH TenedioHa)

»

e

Include
.

.

el
#

“include;

YNpaenedue
NEpCoOHEHEM ABTOMATHUYECKAR

araka

[TaBHOE MEHHD
- includes Mrposoi HUD

Mrpok

MeH W MHTEpdeic

/7{ MNepMaHeHTHLIe }

#
include

CucTema nepcoHaei f--include™>(  BuiGop kmacca )

OTEPBITHE HOBBIX
nepcoHasen

KacTomuzayma coopok

Pucynok 5 — UML-auarpamMmma BapriaHTOB UCIIOIb30BaHUS

[1ry 1.090301.19.001 713

U3zm.

Jlucm

Ne dokym. lModnucek | Jama

Jlucm

17




1.1.4 BwiGop si3pIKa IPOrPaMMUPOBAHUS

Jiis pa3pabotku urper «\White Knight» BaxkHO BBIOpaTh HanOOIEE TIOIXOISAIIIHIA
S3bIK TporpamMMmupoBaHus. HyskeH $3bIK, CIMOCOOHBIA YyIOBICTBOPUTH CIETYIOIINE
TpeOOBaHMUS:

— BBICOKasl MPOU3BOJUTEILHOCTh UTPBI, HE CMOTpPS HAa OTPOMHOE KOJIUYECTBO
aKTUBHBIX OOBEKTOB HA UTPOBOH CIIEHE (Bparu, KPUCTAIIbI, CHAPSIbI);

— KpoccriatdpopMeHHocTh. HyxkHo uTo0bl urpa padotana oaunakoBo Ha [1K u
Ha MOOWJIBHBIX YCTPOMCTBAX, PU 3TOM NPAKTUYECKU 0€3 M3MEHEHHI CYIIECTBYIOLIETO
KOJa;

— HayM4he OOJIBIIOrO KOJMYecTBa OMOIMOTEK W COBPEMEHHBIX WHCTPYMEHTOB
JJ1s1 pa3pabOTKU UTp.

PaccMoTpuM HEKOTOPBIEC ABUKKHU JJISL UTP U S3BIKH, HA KOTOPBIX OHU pabOTAIOT.
C++ ¢ Unreal Engine wuMeeTr psx NPEeHMMYyIIECTB, TaKUX KaK BBICOKAs
IPOU3BOAUTENBHOCTb. C++ SBIISETCA OJHUM M3 CaMbIX ONTUMHU3UPOBAHHBIX SI3BIKOB
nporpammupoBanus. brarogaps ontummzanuu C++ 1 BO3MOXHOCTSIM nBHkKa Unreal
Engine, urpsr MoryT umMeTh 00JIbIION U cTabWIbHBIN FPS naxe ecnu Ha ciiene B 3TOT
MOMEHT OyJleT OrpPOMHOE KOJIMYECTBO OOBEKTOB. VIMeeT BCTPOEHHBI HHCTPYMEHT
Blueprints. BusyansHasi cuctemMa cO3JaHHS CKPUITOB, KOTOpas MO3BOJSET OBICTPO
MPOTOTUITUPOBATH UTPOBBIE MEXAHWUKH, MPU ITO HE 00JaAaTh TTyOOKMMH 3HAHUSIMHU
IPOrpaMMHUPOBAHHUSA, YTO JOCTATOYHO CHJIBHO YCKOpSET pa3paboTKy urpbl. Takxe
NpUCYTCTBYeT WHCTpyMeHT Niagara, HyXHBIA CO3/aHUS CIIOKHBIX BU3YaJbHBIX
ahdekToB, uMerIMi pazHooOpas3Hbld (GyHKIMOHAN. C MOMOIIBIO HETO MOJydaceTcs
CO3/1aBaTh JICWCTBUTENHHO KPACHUBBIE U PEATHCTUYHBIC TMOTOJHBIC SIBICHUA, d(PPEKTHI
B3PBIBOB, BCIIBIIIICK.

13 HemocTaTKOB MOYKHO BBIJICITUTH CIOXHOCTh ocBoeHus. Unreal Engine Bmecte
¢ C++ Tpebyer HamMHOro OOJBIIEr0 BPEMEHU IS M3y4deHUs, TeM Ooisiee Oe3 orbITa
pa3paboTku urp Ha 3ToM JBWXKKe. Ero wus0brtounocts mas 2D, Tak kak s3bIK
W3HAYaJbHO co3/aaBajcs moja oObemHbie 3D-urpei, ¢yukuumonan Unreal Engine

3aroueH 1o 3D mpoekThl, uTo Jenaer ero HenoaxoasmuM st 2D-urper B Pixel ART.
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Rust ¢ Godot umeroT Takue NPEMMYINECTBA, KaK MPOU3BOAMTEIBHOCTh U
Oe3omacHocTh. RUSt MoxkeT oOecreynTh BBICOKOE OBICTPOAEHCTBHE KOJa, a TaKXKe
Jaydnie paboTaeT ¢ MaMsIThIO, COOTBETCTBEHHO BCE ONIMOKH, KOTOpPHIE MOTYT OBIThH
CBSI3aHBI C YIIPABJICHUEM MaMSTHIO MOKHO HCKJIIOUHThH, YTO OYEHBb BAXKHO JUIS UTP C
OOJBIIMM KOJIMYECTBOM OOBEKTOB Ha ClieHE. SIBNsieTcs THOKUM JIBUXKOK, Y KOTOPOTO
OTKPBITHIN HCXOIHBIN KOJI, C TTOJIHOM MOAIEpKKOH, Kak 2D, Tak u 3D- pa3zpaboTku.

HenocraTku nBMXKKa 3aKII0YaIOTCS B TOM, YTO OH KpaiiHe ci1ado pacrmpocTpaHeH
B UHIYCTPUH pa3pabOTKu urp, TeM Oolee misg pa3pabOTKM UTp Ha MOOWIIBHBIC
YCTPOMCTBA, M3-3a ATOT0 HAWTH ToTOBbIe ASSElS M Apyrue pemeHus MpakKTUIeCKU
HEBO3MOXXHO. Ero WHCTpyMEHTHl BecbMa oOrpaHMuYeHbl. HekoTopble TMONIe3HbIE
¢dyHkmu, kotopbie ecth B Unity unmu Unreal Engine monpocty orcyrctByrotr B Godot.
Ha Hem oueHb ClI0KHO pa3pabaTbiBaTh, TaK KaK JOKYMEHTAIMM C MPUMEPaMU Koja B
OTKPBITOM JIOCTYII€ OY€Hb MAJIO.

Hns paspadbotku «White Knight»y uneansno moaxomut C# Bmecte ¢ Unity.
[Mpenmymecta Unity mepen ApyrumMu si3bIKaMu 3aKITIOYAIOTCS B TOM, YTO OH 00J1a/1aeT
JOCTaTOYHOM mpou3BoauTenbHOCTRI0. C moMompio mHCTpyMeHta Burst Compiler,
BCTpoeHHOro B UNity MOXHO MPOW3BOANTH KOMIHJISIMIO KOJA Cpa3y B MaIIMHHBIHN
KOJI, YTO TIO3BOJISIET TOCTUTHYTh BBICOKOI CKOPOCTH 00pabOTKH OOJIBIIOTO KOJIMYECTBA
BparoB M CHaps0B Ha clieHe. Takke B HEM ecTh KpoccriaThopMeHHOCTh. biaroxaps
Unity MO>XHO TIOPTHPOBATh Mrpy Ha JIFOOYIO MIaTGOpMy, IPH ITOM M3MEHUTH B KOJE,
TOJILKO YIpaBjieHHe TepcoHakem. B Unity Store MHOro OTKPBITBIX M OECILUTATHBIX
UHCTpYMEHTOB 117151 2D. B 1BU)KKe ecTh BCTPOEHHBIE CUCTEMBI JJIsl CO3JJaHUSI MEXaHHUK,
nonHas nojiepxkka PixelART rpaduku, BO3MOXHOCTH UMIOPTHPOBaTH ASSEtS co
CTOPOHHHUX CalTOB, a HE TOJIbKO U3 O(PUIIMATIBHBIX PECYpCOB M HAaCTpauBaTh KaueCTBO
peHACpUHTa JI THUKCEIbHBIX OO0BEKTOB. ECTh OO0MBIIOE KOMMYECTBO OOYyYaromuX
cTaTel, Kak OT caMuX pa3pabotunkoB Unity, Tak ¥ OT APYIrHX IOJIB30BaTENCH 3TOro
nBuxkKa. Bee 3To nemaer pa3paboTky yaoOHee u Obictpee. M3 HeTOCTaTKOB MOXKHO
BBIICTTUTh BCTPOCHHBIM COOPIIMK MycCOpa, KOTOPBIM MPH OYHUCTKE MaMSITH MOXKET

BBI3BIBATH 33JICPIKKH, TIOATOMY MPUXOIUTCS Ucnoib3oBatk Object Pool cucremy.
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1.1.5 BriGop cucteMbl XpaHeHUs JaHHBIX.

Jns xpanenus nanabix urpe « White Knight» paccMoTpum HECKOBKO CHCTEM.

SQLite oOnamaromias peISIHOHHON CTPYKTYpPOM, YTO YAOOHO MJIs CIOMKHBIX
3alpOCOB, TAKUX KaK CTATHCTHKA UTPOKOB. MIMeeT JIydIyro MPOU3BOIUTEIBHOCTD MIPH
OOJBIIIOM KOJWUYECTBE BBOJHBIX JJAHHBIX, YTO XOPOIIO TMOAXOAHUT JUIsl OOJBIIAX
npoekToB. Ee HemocTaTok 3aKkirovaercs B OTCYTCTBHE BCTPOCHHON CHHXPOHH3AIUH
MEXK]y YCTPOHMCTBAMU.

PlayerPrefs Bctpoennas cucrema B Unity. [IpeumyiecTBo TaHHOW CHCTEMBI B €€
IIPOCTOTE HMCIIOJIB30BAHMSI, @ HEAOCTATKH B TOM, YTO OHA TOJAXOAMT TOJBKO JJIS CaMbIX
MIPOCTHIX JAHHBIX, TAKUX KaK KIIOUM IPOrpecca U OHa OYeHb HEYJ00HA TP OOJIBIINX
CTPYKTypax U OOJIBIITUM KOJIMYECTBOM MapaMeTPOB.

BinaryFormatter mo3Bossier A0OMBATLCS MAaJCHBKOTO pa3mepa (aiioB, 4TO
XOpOIIO TSI MOOMJIBHBIX UTP, TTO3BOJISET YMEHBIINTh KOHEUHBIN Bec Urpbl. Ho y Hee
CJIOKHO YHUTAeMbI (opMar, 4TO CHIIBHO YCIOXKHSET OTJIaJAKy U €CTh MpOoOIeMbl C
TIO/IICPYKKOM BEPCH, TPU U3MEHEHHH KJIacca MOTYT CIIOMAaThCS CTaphle COXPaHEHHUS.

Ha ocHoBe aHanu3a nmpuBeIEeHHBIX aHAJIOroB jJyulie Bcero noaxoaut JSON
u PlayerPrefs B kauecTBe crCcTEMBbI XpaHEHHUS TaHHBIX.

[Ipenmyiecrna:

— BBICOKasi THOKOCTh, MOYKHO JIETKO U3MEHATH U JO0ABISATH MOJIS, YTO MO3BOJIUT
pa3BUBaTh UIPy B JajibHeMmieM. J[00aBisiTh HOBBIX MEPCOHAXKEH, MPEIMETHl B TOM
gucie 1 oyaymux DLC;

— €CThb MOJJIEPKKa BIOKEHHBIX CTPYKTYp, HampuMep KOH(UTH BparoB MOTYT
coJiep KaTh MOAPA3LIbl C aTaKaMH, Pa3TUIHBIMUA CONTPOTHUBIICHUSMH YPOHY;

— Jerko uHTerpupyercs ¢ Unity 6iarogapst BCTpOCHHBIX PYHKITUI 1 OMOIHOTEK;

— paboTaeT Ha BCeX BO3MOXHBIX IIaThopMax W MHE HE TPHUACTCS €e
nepeHacTpanBaTh;

— TP UCTIOJIb30BAaHUU HE TPeOyeTCs HAIMInEe CEPBEPA;

— TIpocTas cepuanuianus o0beKToB Ha C#, MOKHO COXPaHSATh MPOTPECC UTPOKA

B OJIUH (hailll.
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HenocraTtku:

— MEJUIEHHasi CKOPOCTh 00paboTku OonbIINX JaHHBIX. Ecnu urpa paspacrercs B
COTHM TPEIMETOB WM JI0 OTPOMHOTO KOJMYECTBA TUIIOB BpParoB, YTEHHE M 3aIKChH
Takux (paitsioB Oy 1eT 3aHUMAaTh MHOTO BPEMEHH;

— HET ONTUMH3AIUH 3ampocoB. UToObI HAWTH Bce OOBEKTHI C ONpPEACICHHBIM
napameTpoM MPUAETCS UCKAaTh BPYUHYIO 110 BceMy Gaiiiy.

B JSON wu PlayerPrefs OynyT xpaHuThbcst Takue TaHHbBIE, KaK:

— HACTPOWKH UTPHI (pa3pelieHne 3KpaHa, TPOMKOCTb MY3bIKH U 3BYKOB, S3bIK);

— aKTyaJIbHBIN MTPOrpecc Urpoka (KYIJICHHbBIE PETUKBUN);

— KOH(pUIH mnepcoHaxed  (KOJUYECTBO  3J0POBbS, YPOH, CKOPOCTb
nepeIBUKCHUS ).

1.1.6 I'paduueckuit unTepdeiic

Jns uHTepdetica nCroap30BaHbl BCTPOSHHBIE HHCTPYMEHTHI B UNity, Takoit kak
UGUI, kotopsrit moguepkuBaet Canvas, EventSystem, RectTransform, Button.

Canvas - sto koHTeiHep s Bcex Ul-ameMeHTOB, MCTIONB30BaH JJIsl TJIABHOTO
mMens u HUD wna wurpoBoil cuene. EventSystem HyxHa 11 oOpabOTKH BBOJA.
RectTransform mo3Bossier Mmo-pa3HoMy MO3MIIMOHUPOBATH 3JIEMEHTHI HHTepdeiica.
HyxHo s agantanuu moa MoOWIbHBIE YCTPONCTBa U Japyrue miargopmel. Button —
WHTEPAKTUBHBIE KHOIKHU ISl TJIABHOTO MEHIO, M JAPYIHX B3aUMOJCHCTBUN WIPOKA C
UTPOU.

J1J1s BHENTHETo BUIa TeKCTOB ObLT BEIOpaH TextMeshPro. [lenaet mpudTsl 6osee
YEeTKMMU ¢ 4YUTA0CIBHBIMM Ha pas3HbIX pazpemeHusx. [lo3Bosnser 100aBISTH
TEKCTOBBIM OJIOKaM T€HH, KOHTYPbI, 3((DHEKThl cBeueHUs. M0XHO 0OaBUTh aHUMAIUH.

Moskno Obut0 661 HcTionb30BaTh IMGUI, HO 9TO yke ycTapeBmmii uHTEpdEic
Unity, KOTOpPBI OTIMYHO MOAXOIMT, HAPUMED, JUIS OTIAJKH CKPHUIITOB CBSA3aHHBIX C

Ul, Ho TouHO He moaxoauT 1s puHanbHOM Bepcun Ul.
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B kauecTBe pemakTopa Il PUCOBaHUS MEPCOHAXKEW U MX AHUMHUPOBAHUS B
Pixel ART obur BeiOpan PIXELoOrama. Oto OecruiaTHBIA HMHCTPYMEHT, 0€3 KOTOPOTo
CIIO’)KHO TIPEACTaBUTh CO3/JaHUE MojeieK, kKapTuHok B PiXelART. OH moauepkuBact
HaJIM4KMe HECKOJIbKUX CIIOEB.

Cy1iecTByeT HECKOJIBKO aHaJIOTOB:

— Aseprite umeet Oostee pazHOOOpa3HbIN (PYHKIIMOHAI, HO TJIAaBHBIA €r0 MHHYC B
TOM, YTO OH ILIATHBIN;

— GraPhicsGal yxe mocraTtoyHo ycTtapeBmMi, Majao (YHKIUHA U HEYIOOHBIH
uHTepdeiic;

— Photoshop cambiii 6a30BbIf pegakToOp, 3HAKOMBIH KaKJOMY, TTOAXOTUT IO
Jr00bIe 3a1aun, HO ero (yHKInoHas 3atoueH He ais PiXel ART, uto ycnoxaser padoTy
U JIETIAET €ro N30bITOYHBIM.

Pemakrop Figma Obu1 BbIOpaH B KauecTBE HMHCTPYMEHTA JIJISl CO3JAHHS
aneMeHToB uHTepdeiica U PoHoB «['maBHoe meHIO», «OkoHUaHME UTPB), «[lay3ay,
«Hactpoiikn», «Mara3uH yiaydieHnin», «Mara3u pemKBHID).

N3 ananoros paccMaTpUBaJIKCh:

— Adobe XD, xoTopblit 04eHb MOX0XK M0 cBoeMy (pyHKIIMOHATy Ha Figma, Ho He
TaKOU MOMYJISIPHBIH;

— Inkscape, HO oH HaMHOTO ClIOKHee U HeynoOHee Figma, tem Gonee mas Ul-
nU3aiHa.

1.1.7 ®yHKUMOHATBHBIE TPEOOBAHUS

Tpeb6osanus k urpe «White Knight» Ha ocHoBe ananm3a aHaIOroB:

— r1yOoKuil redMIuiel, BKIIIOYAIOIUi ceOsl MIaHUPOBAHHE CBOMX COOPOK, Ha
OCHOBE BBIOOpA yIyUIICHHIH;

— Xopolas ONTHUMU3aIMs, Mo3BoJisitomas urpath B 60 FPS mpaktuueckun Ha
mo0oMm ycrpoiictBe u B 30 FPS Ha odeHb c1aldbIX;

— BBICOKAsl PEUrpadebHOCTh, KOTOpask JOCTUTAETCA MPOLEAYPHON TeHepalei;

— JHWHAMUYeCKas CII0)KHOCTh, Ojaromapsi CMEHE BpPEMEHU CYTOK/TOTOIHBIX

YCJIOBI/Iﬁ 1 3aBUCUMOCTHU ITOABJICHUS THUIIOB BPAaroB OT 3TOTO.
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1.2 IIpoexkTupoBaHue U pa3padoTka

Jis co3ganmst urpel «White Knight» B kadectBe 1mabjoHa mIpoekTa ObLiIa
BBIOpaHa MycTasi ClieHa, 3TO MO3BOJIMIIO HAYMHATH pa3pabOTKy C HYJIS M HACTPOUTH BCE
HEOOXOIUMBIC DJIEMEHTHI, KaK YA00HO.

[TpoekTHpOBaHKWE OYEHb BAKHBIN MYyHKT B pa3pabOTKE UTPOBOIO MPHIOKCHHS.
OHO TIOMOTaeT JOCTHIaTh BHICOKOW CTPYKTYPbI KOJIa, YTO 3HAYMTEIBHO TMOBBIIIAET €ro
YUTA0CIBLHOCTh. JTO YNPOLIACT JATBHEUIIYI0 TOJJICPKKY KOJ, JO0OABJICHUE HOBBIX
MEXaHUK, mepcoHaxel, anemenToB Ul. B pamkax pa3paboTku ObL1 BIOpaH HMPUHIUI
npoektupoBanus MVC (Model-View-Controller). On genut JorMKy Wrpbl Ha TpH
Ba)KHBIX COCTABJISIONINX.

I'maBHbI  pyHknmonan Mmoxaenu (model) 3akmoyaeTcst B XapaKTEPUCTHKAX
IEPCOHAXa M €ro OPYXHs, XapaKTEePUCTHKAX BCEX BparoB, CHUCTEME COXPaHCHUS
nporpecca, CUCTeMe MPOKAYKHU MEPCOHAXKA BHYTPU Kakaoi ceccuu. OHa COBEPIICHHO
He 3aBucHT oT Ul (BH3yalbHOTO MPEACTaBICHUS WUIPBI, C KOTOPHIM B3aUMOJICHCTBYET
HETIOCPEJICTBEHHO CaM MIPOK) U OT JIOTHKH YIPaBJICHUS MEpCOHaKaMK. BHEIIHUH BUT

MHCIIEKTOpa C MOJIEIbKON UTPOBOTO MIEPCOHAXA MPEICTABIIEH HA PUCYHKE 0.

Pucynok 6 — BuzyaibHoe npeicTaBI€HUE CKPUNITOB, OTHOCSIIIUXCS K

XApPaKTCPHUCTUKAM Ha IIPHUMCEPC «Bowuna
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HpI/IMCp KOJa CKpHIITa IJIA YIIPABJICHHUEC KOJHMYCCTBOM 3O0POBbA IICPCOHAXKA

MMpCACTABJICH HHUIKC.

using UnityEngine;

using UnityEngine.UI;

using System;

using UnityEngine.Events;

[System.Serializable]

public class PlayerHP : MonoBehaviour

{

[SerializeField] private BloodEffect bloodEffect;

[SerializeField] private Animator animator; // IobamjieHO

I1oJie 1Jid aHMMaTOopa

B MHCIIEKTOpEe

public static PlayerHP instance;

public float currentHealth, maxHealth;

public Slider healthSlider;

public event Action OnPlayerDeath;

private void Awake ()

{

instance = this;
healthSlider.maxValue = maxHealth;

healthSlider.value = currentHealth;

// ABTOMATHMUYECKOE TOJIyueHMe aHuMMaTopa, €CJM He Has3HaueH

if (animator == null)

{
animator = GetComponent<Animator>();
if (animator == null)

{

Debug.LogWarning ("Animator component not found on player!™);

}
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}
void Start()
{
currentHealth = maxHealth;
}
public void TakeDamage (float damage)
{
currentHealth = Mathf.Max (currentHealth - damage, 0);
healthSlider.value = currentHealth;
if (bloodEffect != null)
{
bloodEffect.SpawnBlood (transform.position,
(int) damage) ;
}
if (currentHealth <= 0)
{

Die(); // BeI3bIBaeM MeTOI CMEPTH

}

private void Die ()

{
// AKTUBUPYEM TPUITEP CMEPTU
if (animator != null)

{

animator.SetTrigger ("Die") ;

else

Debug.LogWarning ("Cannot play death animation -
Animator not assigned!");

}
OnPlayerDeath?.Invoke () ;
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// OrTkjouaeM 0OBeKT uepes 1 cekyHIy (BpeMs Ha NPOUTPHIBAHUE

AHMMAaLINM)

Invoke ("DisablePlayer", 3f);
}

private void DisablePlayer ()

{
gameObject.SetActive (false) ;

}

private void OnDestroy ()

{
OnPlayerDeath = null;

}

B npencrasienue (View) Bxomsat Bce aemenTsl Ul, aHuManuu X006l Bparos,

aHUMAaIMU XOAhOBI, Oera, aTaku, CMEPTH MepcoHa)kel, (POHOBasI KapTa, BCIUIBIBAIOILINE

]_II/I(pr)I HaHCCCHHOI'O YpPOHa IIO Bpary, BHU3YyaJIM3allkd IIOI'OJHBIX YCJIOBI/Iﬁ N CMCHEI

BPCMCHU CYTOK, (1)OHBI B I''TaBHOM MCHIO, MCHIO I1ay3bl, MCHIO OKOHYaHHA HUI'Pbl, MCHIO

VIy4lIeHW, JW3ailH KHONOK uWHTepdeica, Takke JIu3ailH MOJENeil Bparos,

IIEPCOHAXKEN, WKOHKHM aNrpeuaoB M pEIMKBUKA. BHEMIHWN BHUA TJIaBHOTO MEHIO

IIPEJICTABJICH HA PUCYHKE 7.

WHITE KNIGHT

NI'PATb y

M HACTPOMKI
5
E.{{é PEMVIKBUN
£

Pucynok 7 — BuzyansHoe npeactaBienue Ul Ha npumepe «I'maBHOro MEHIO»
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[Tpumep kona ckpunta ajs yrnpasieHus Ul riiaBHOTO MEHIO TIPECTaBIICH HIKE.
using UnityEngine;
public class MenuManager : MonoBehaviour
{
[Header ("Canvases") ]
[SerializeField] private Canvas mainMenuCanvas;
[SerializeField] private Canvas characterSelectionCanvas;

[SerializeField] private Canvas settingsCanvas;

private void Awake ()
{
// VHuuManmMs3auusa BUOVMMOCTM IIPU CTapTe

InitializeCanvases () ;

private void InitializeCanvases ()
{
// BxJouaeM TOJIbKO IJIABHOE MEHIO
mainMenuCanvas.enabled = true;
// OrkjouaeM Bce ocTajibHele Canvas
characterSelectionCanvas.enabled = false;

settingsCanvas.enabled = false;

public void ShowSettings ()

{
SetCanvasActive (mainMenuCanvas, false);
SetCanvasActive (characterSelectionCanvas, false);
SetCanvasActive (settingsCanvas, true);

}

public void ShowCharacterSelection ()

{
SetCanvasActive (mainMenuCanvas, false);
SetCanvasActive (characterSelectionCanvas, true);

SetCanvasActive (settingsCanvas, false);}
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public void BackToMainMenu ()

{
SetCanvasActive (settingsCanvas, false);
SetCanvasActive (characterSelectionCanvas, false);
SetCanvasActive (mainMenuCanvas, true);

}

private void SetCanvasActive (Canvas canvas, bool state)

{

canvas.enabled = state;
var canvasGroup = canvas.GetComponent<CanvasGroup> () ;
if (canvasGroup != null)
{
canvasGroup.blocksRaycasts = state;

canvasGroup.interactable = state;

}

Kontpomep (controller) Bxirowaer B ceds 00pabOTKy BCEeX JCHCTBHI WUTPOKA,
HarpuMep, yOpaBieHUE JBIKCHUEM IMEPCOHAXa, JIOTUKA TMEpPEeMEIIeHUs Bparos,
pa3IUYHbIC KJIMKU U HAXKATUS IO MEHIO YJIYUYILLICHUHM, B3AUMOJACHUCTBUE C HACTPOMKAMHU.

Buennuit B 06paboTurka B3auMOACHCTBUS C UTPOM MPEJCTABIICH HA PUCYHKE 8.

ar  Default

Single Mouse Or Pen But Multi Touch And Track ~

Pucynok 8 — «EventSystem» »to 06paboTurk B3auMOEHCTBUI UTPOKA C UTPOHA.
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HpI/IMCp KOJia CKpPHUIITA, OTBCHYAIOMICTO 3a YIIPABJICHHUEC IICPCOHAXKEM IIPEACTABIICH

HHNXKCE.
using UnityEngine;
public class PlayerMovement : MonoBehaviour

{

public static PlayerMovement instance;

public float moveSpeed = 5f;
private Rigidbody2D rb;
private Vector? movement;
private Animator animator;

private SpriteRenderer spriteRenderer;

private void Awake ()
{
instance = this;
rb = GetComponent<Rigidbody2D> () ;
animator = GetComponent<Animator>();
spriteRenderer = GetComponent<SpriteRenderer>();
}
private void Update ()
{

// TlomyuyaeM BBOJ

movement.x Input.GetAxisRaw ("Horizontal") ;

movement.y = Input.GetAxisRaw ("Vertical");

// YmnpaBjieHue aHUMalLVAaMU
UpdateAnimations () ;
}
private void FixedUpdate ()
{
rb.MovePosition(rb.position + movement * moveSpeed *
Time.fixedDeltaTime) ;

}
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private void UpdateAnimations ()
{
// TlpoBepseMm, IOBUXETCI JIY NEepPCOHax
bool isMoving = movement.magnitude > 0.1f;
// YcTaHaBIMBaeM IapaMeTphl aHuMMaTopa
animator.SetBool ("IsRunning", isMoving);
// OTpaxeHue crnpamrTa 10 TOPUIOHTAJIN
if (movement.x > 0.1f)
{
spriteRenderer.flipX = false;
}
else if (movement.x < -0.1f)
{

spriteRenderer.flipX = true;

}
J171st TOrO, YTOOBI COXPAHATh XapaKTEPUCTUKU MTEPCOHAKEN U 3arpyKaTh UX,

ucrnonb3yst JSON ObuT peanu3oBaH CKpUIIT SAVESYStem, KOTOPHIi MpeCTaBIeH HIKE.
using UnityEngine;
using System.IO;
public static class SaveSystem
{
private static string savePath =
Application.persistentDataPath + "/save.]json";
public static void SaveGame (PlayerData data)
{
string json = JsonUtility.Todson (data);
File.WriteAllText (savePath, Jjson);
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}

public static PlayerData LoadGame ()

{
if (File.Exists (savePath))
{
string json = File.ReadAllText (savePath);

return JsonUtility.FromJdson<PlayerData> (json);

}

return new PlayerData(); // HoBwit damnm

[System.Serializable]

public class PlayerData

{

public int unlockedCharacters;
public float permanentUpgrades;
public int gold;

public int highScore;

[1ry 1.090301.19.001 713
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Ha pucynke 9 npencrasinena UML- auarpamma B3auMoeicTBUs.

ul GameManager PlayerData Plav "
(View) (Controller) (Model) JSON/PlayerPrets
Mrpok
Haxan
: Ha ! : !
: KHOMKY H
; "Wrpartk" | YteHue
] g 3arpyxaeT NaHHbIX
: i [aHHbIe
: 3arpyxaer : nepcoHaKen
: "BblOop -
: nepcoHaxa” ;
* !
: Wrpok |
: BuiOpan ;
: nepcoHaxa ' _ : :
: P N OBHoBnAeT ! !
H Co3pnaHne | XapakTepuCTHK1 5
H WrpOBOA € !
i ceccum ; ; :
: MNepcoHax '
: nonyJaer : '
OH !
yp! i :
P : YmeHbaeT :
i OBHOBNAET 30POBLE | TekylLee i
: Hepes : 300poBLE :
EPlag..'erHPTal-(eDamage(:) poBepAET |
* - : ycrnoeue 5
| MepcoHax ; CMepTH 5
: nocTaraeT € :
: HOBOTO i :
i YPOBHA i '
OTkpbieaeT
: MmarasuH : : !
: yIyULLEHUA : ;
i (LVLUpSystem) i
Wrpok
: BblOMpaeT i OBHoBnAeT : ;
' ynyulleHne : napameTpsbi :
i } :
: > opyxua/ !
: MpumenacT ] nepcoHaxa | |
! ynyuLieHue « ! 5
: K : 5
: nepcoHaxy :
' MNepcoHax i :
: nornbaet ; :
: Otofpaxaet : MNepenaet :
: IKpaH : CTAaTUCTURY :
i 3aBeplueHuA h ;
i Wrpbl ! :
: Wrpok : : ;
H nokynaet : :
H PENWKBKIO H 5
OBHoBnAeT
: YPOBEHb : : :
; S : MpumeHaeT 5 5
PP : ynydLweHWA !
: : penu KB 3anuce :
< [laHHbIX

Pucynok 9 — UML

- Iuarpamma B3anuMOJICHCTBUSA
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1.2.1 ApxutekTypa noJjib30BaTelbcKOro nuTepdeiica

HuTepdeiic urpbl COCTOMT W3 TIaBHOTO MEHIO, MaHEIH HACTPOEK, Mara3uHa
penukBuii, urposoro HUD, manenu ynydiieHuii, 5xpaHa 3aBepIlICHUS UTPBHI.

['maBHOE MEHIO BKIJIIOYAEeT B CceOsl KHONKY JUIsl Hayajla WIPbl, BHEIIHUW BH]
KOTOpo# mpezacTaBieH Ha pucyHke 10. Ilocie Haxkathss Ha KOTOPYHO HMPOHUCXOIHT

nepexo B MEHIO BBIOOpA NEPCOHAXa, BU3yaau3alus Ha pucyHke 11.

NI'PATb

Pucynok 10 — Knonka «rpats»

“AITE KNIGHT

BOWH 1

AYYHWK

Pucynok 11 — Mento BeIOOpa nepcoHaxka
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Taxke rImaBHOE MEHIO COIEPKUT KHOIKY «HacTponkw», BHEIIHUM BUJ KOTOPOU
IIPEACTABIIEH HAa PUCYHKE 12, KOTOpas MEPEHOCUT UTPOKA B MAaHENb HACTPOEK, I/I€ OH
MOKET HACTPOUTh pa3pelIEHUE dKpaHa, TPOMKOCTb MY3bIKH U 3ByKOB UIPHI, s3bIK. Ha

pucyHke 13 BHENIHUIA BUJ HACTPOEK.

HACTPOWKW

Pucynok 12 — Knonka «HacTtpoiikm»

e . I I B .
: = ‘ r E
Paspewenne skpaHa

Pucynok 13 — MeHro HacTpoek
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Knornka «PenukBun» Ha pucyHKe 14 mepeHOCUT UTPOKa B MarasuH pejJvuKBUM, Ha

pucyHke 15, rae OH MOXKET MNOKYNaTh MEPMAHEHTHbIE OOHYCHI JUISI OTKPBITBHIX

IIEPCOHAXKEN.

HA3AL

PEJTNKBUI

Pucynok 14 — Knonka «PenukBum»

A6noko

LICS

OrHeHHbI

oh +15 K YPOHY

cosT: 1 LEVEL: VS

+10 K
3/10pOBbIO

COST: 5 LEVEL: VS

+5 K

KoxaHHble  cyopocts
GOTUHKN  nenensinieH

CosT: 10 LEV&‘E: s

Pucynox 15 — Marasun «PenukBuii»

[Tomumo 3TOTO, B «I'JTABHOM MEHIO» HUIPBI €CTHh TEKCTOBBIM DJIEMEHT, KOTOPBIN

IMMOKa3bIBACT AKTYAJIbHOC KOJIMYCCTBO KOCKOJIKOB AYIID» ¥ UTPOKA. 910 BaJIr0Ta, KOTOpas

HYXHA JUIS IOKYTIKWA PEJIMKBUM, U OHA COXPAHSIETCs OT CECCUM K CECCUM. BHEIHMI BUT

CUETUMKA MPEJCTABIICH Ha pUCYHKe 16.

Pucynok 16 — Cuetunk « OCKOJIKOB JTyIID»
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oecrutataoro I1O PIXELorama u Figma.
HUD

Becy wmHTepdeiic urpel Obul BbimoigHeH B crtmie PiXelART, ¢ momoribio

BuyTtpuurposoi

COCTOUT H3 HECKOJIBKHX BaXHbIX 3JICMCHTOB,

MO3BOJIAIOIIMX T[OJB30BATEN0 KOHTPOJUPOBATH Iporiecc urpel. Ha pucynke 17

npeacTasiieH BHemHuH Bujg HUD;

Pucynoxk 17 — Buewmnuii Bus BHyTpuurposoro HUD

Ha pucynke 18 Busyanmsanms HPbar — momocka Hag MrpoBBIM TIIEpCOHAXKEM,

IMMOKa3bIBaromasa YpOBCHb 3/I0POBbS Ha JIaHHBIﬁ MOMCHT.

Pucynok 18 — Buemnuii Bug HPbar nepconaxa
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LVLprogress — 3anonHsieMasi MOJIOCKA, HAXOJAIIAsICA B JIEBOM HUXKHEM YTy
skpaHa. Hax Heil pacmomnokeH TeKCTOBbIA 3ieMeHT «LVL.», KoTophlil moka3biBaeT

YPOBEHB IIEPCOHAXA HA JaHHBIM MOMEHT. [IpencraBinenue Ha pucyHnke 19.

Pucynox 19 — BHenrHuii Bus 0TOOpaKeHUS TEKYIIETO YPOBHS M MOJIOCKH

nporpecca

[Tanens BbIOOpa ymydllIeHU MU MOBBIICHUN ypoBHA. OHa BKiIIOYaeT B ceOs 4
KHOIIKH, KOTOPBIE OTBEYAIOT 332 TO WIM MHOE YIYUILIEHUE XapaKTEPUCTUK OPYKUs WU
[IEpCOHAXa. YIY4IlEHHUs BBINAJAIOT B CIYYalHOM IOPSAJKE W HE IOBTOPSAIOTCSA Ha
OIHOM M TOM >K€ ypoBHE. Ha KHONKax HamucaHbl HAa3BaHWE YIYYIIEHUA M HX
ONHKCaHUs, YTOOBl UIPOK MOI IUIAHMPOBaTh CBOIO  JaJbHEHIIYyI0  COOpKY.

[IpencraBnenne Ha pucyHke 20.

UPGRADE |
To4HOCTb Y6UiALbI

+10% K WwaHcy KpUTu4eckoro yaapa

YPOH Anst MeYyHuKa
+15 ypoHa ans BovHa

AHApeHanMH
+15% K CKOpPOCTW NepeaBmxeHus

CKopoCTb ataku
+10% K CKOPOCTW ataku

Pucynoxk 20 — Bremnuii Bun «MarasusHa yiay4diieHuin
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AKTyanbHbIi Ha0Op KYIUIGHHBIX yiydiieHuid. llocie noCTHXeHHsT HOBOTO
YPOBHSI ¥ BBIOOpA YITYUIICHHS CIIpaBa OT BPEMEHU UTPOBOM CECCUU TIOSIBIISIETCS CITUCOK
Ha3BaHUM BbIOpaHHBIX yiyulieHuil. Ha pucynke 21 B BepXHEM JIeBOM YTy BHEUIHUHN

BUJ HA0Opa yIyUIICHUH.

PucyHnoxk 21 — BHemHuil BUJ 0TOOpaK€HUS CIIHMCKA TEKYIIHMX YIIy4IlIeHUN

Ha pucynke 22 mpeacrtaBieHo BpeMsl HTpoBOH ceccun. DT1oT 3nement HUD
MOKa3bIBAECT, CKOJIbKO 10 BPEMEHH UIPOK YK€ CMOI BbDKUThH. [103BOssieT 100aBUTH
DJIEMEHT COPEBHOBAHUSA M 1ENb CTAaBUTh KAXKIYIO CECCHI0 HOBBIM pekopA. Bce

anemeHThl HUD 0OHOBIISIOTCS BO BpeMSs UTPBI C OMOIIBIO TPUBS3KU K CKPHUIITAM.

Pucynok 22 — Bpems urpoBoii ceccumn
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DKpaH 3aBepILIEHUS UTPbl IOKA3bIBAET BCIO CTATUCTUKY 33 CECCUIO (KOJIMYECTBO
yOUTBIX BparoB, MPOIOJKUTEIBHOCTh UTPOBOM CECCUU U JTydlllee BpeMsi CECCHH 3a BCE
Bpemsi). [1o3BonsieT Mo HaKaTUIO0 KHONKM «B riaBHOE MEHI0» BEpPHYTBHCS B TJIAaBHOE

MEHIO U HayaTh HOBYIO CECCHIO. BHeIIHMI BUJ TPEACTaBIICH Ha PUCYHKE 23.

UrPA OKOHYEHA

B rnmaBHoe

MEHH
1

PucyHok 23 — DKpaH 3aBepLICHUS UTPHI

JIns co3manust Bcex aHMMAIIMK MEPCOHAXEW M BPAroB MCIOJb30BaHA BCTPOCHHAS
¢yukmus B Unity — Animation. Kaxnaeiii cripaiiT OblT aHUMHPOBAH C IMOMOIIIBIO

KJIF04EBbIX KaapoB. Ha pucynke 24 Busyanu3zaius Gyukimun Animation.

Add Property

PucyHnok 24 — Animation
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Bbepetcst kaxaplii Kaap B OTACIBHOCTH W J00aBisieTCs Ha maHear Animation B
BBIOpaHHBIC MPOMEKYTKH BpeMeHH, mmociie dero Unity cam co3maeT aHUMAIMIO.

Bremauit By Sprite Mo»HO TOCMOTPETh Ha PUCYHKE 25.

PucyHok 25 — BHemHui By Sprite

JIJIs CHHXPOHHU3AIUH C JIOTHKOW UIPhI ObLIT UCIIOJIb30BaH (QyHKIMoHan Animator,
MO3BOJISIFOIIMIA COCAUHATh M HACTPAMBATH AHUMAIIMOHHBIC KJIWIIBI, CO3JaHHBIC B
Animation. On HyXeH, 4TOOBI IMOCTPOUTh CBSI3M M IIOCJIEIOBATEILHOCTh aHUMAIIUI.
CuHXpoHU3aIMsl JOCTUTAETCS MYyTEM HAINMCAaHUS CKPUIIOB, KOHTPOJIUPYIOMIMUX JOTUKY
BKJIIOUCHUST aHUMAIlUi W HaCTPOMKH 3aaepxek. BHemmui Bua Animator mist «BorHay

MPEJICTABJIEH HA PUCYHKE 206.

HeroKnight_DeathNoBlood

Any State
5 Player_idie

YA
Player Walk

»

HeroKnight_Attack1

PucyHok 26 — Animator a1 nepconaxa «Boum»
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1.2.2 ApxuTexkTypa nporpaMmmabl

Apxutektypa urpoBoro npuioxenus «White Knight» coctout u3 Heckombkux

OCHOBHBIX MOJYJIEH, IOJIHASI CTPYKTYpa KOTOPBIX IPEICTABICHA HA PUCYHKE 27.

PlayerStatsData

- baseDamage : float
- baseSpeed - float
- baseMaxHealth: float

+ ApplyBonuses()
+ ResefToBase()

MenuManager

- mainMenuCanvas - Canvas

- characterSelectionCanvas

: Canvas

+ ShowSettings()
+ ShowCharacterSelection()
+ ShowShop()

PlayerMovement

+ moveSpeed * float

+ Update()

CharacterDatalLoader

GameManager

- CharacterDatal oader - List<CharacterData=

+ LoadCharacters()

Pucynok 27 — UML-nuarpamma Kiaccos,

- currentPlayer : GameObject
- isPaused . bool

+ MobileTouchControl()

PlayerHP

- currentHealth - float
- maxHealth - float

+ SpawnSelectedCharacter()
+ TogglePause ()

+ HandelPlayerDeath()

+ UpdateCursorState()

WaveManager

- currentWave - int
- isWaveActive - bool

+ StartWave()

DayNightCycle

- isNight : bool
- timer : float

+ UpdateTimeOfDay()

+ TakeDamage()
+ Die()

CurrencySystem

- currentCrystals - int
- currentLevel : int
- levelThresholds : int

+ AddCurrency()

+ CheckLevelProgress()

+ UpdateLevelUI()
+ ResetCurrency()

LevelUpSystem

-avai

- currentLevel : int

lableUpgrade : List<Upgrade=

+ PlayerLevelUp()
+ApplyUparade()

WeatherScheduler

- isWeatherActive - bool

+ StartWeatherCycle()
+ ForceStopAllWeather()

EnemyHealth

- currentHealth - float
- maxHealth : float

Enemy Spawner

- SpawnAtDay : bool
- SpawnAtNight : bool
- SpawnAtRain : bool

+ TakeDamage()
+ Die()

+ UpdateTimeOfDay()
+ UpdateRainStatus()
+ SpawnEnemies()

aApXUTEKTypa MPOTrPaMMBI

[eiimruieii: BKIrOYaeT B ce0si CUCTEMBI YIPABJICHUS MMEPCOHAKAMHU, MOSBICHUE

yny‘—llHCHHfI, HU3MCHCHUC ITOTOAbI 1 BPCMCHH CYTOK

3a reMIUIEN OTBEYAIOT CIEAYIOMINE CKPUNITHI U KJIACCHI:

— PlayerMovement(). YopaneHue nepcoHaxamu;

— PlayerHP(). CocrosiHre 310pOBbsl IEPCOHAKA M HAHECCHHUSI €EMY YPOHA,;

BparoB, UX MEpeABIKEHNE, 00pab0OTKy HAaHECEHUs ypOHA Bpary U MepCcoHaxy, CUCTEMY

Nsm.
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EnemyMovement(). [TepenBrmkeHue Bparos;

— LvIUpSystem(). Cucrema yirydineHuid;

— PlayerWeapon(). Jloruka opy»Kuii epcoHaxei;
— EnemySpawner(). ITosiBiieHne BparoB Ha CIIEHE;

— WaveManager(). YupaieHue HacTpOWKaMH BOJIH BParos;

PlayerStats(). XapakTepuCTHKH IepCOHAXKaA,;

— GameManager(). Menemxep ynpaBieHHsI OCHOBHBIX CKPHUIITOB;

— Weapon(). XapakTepuCTHKH OpY>KHW ITEPCOHAXKEH U JIOTHKA HAHSCEHUS ypOoHa
Bparawm;

— CurrencySystem(). Cuctema MoBBIIICHUS YPOBHSI;

— EnemyHealth(). 310poBbe Bparos, mojy4eHrue ypoHa OT IEPCOHAXKEH, JTOTHKa
BBIMAJICHHUS KPUCTAIUIOB M OCKOJIKOB;

— DayNightCicle(). JToruka cMeHbBI BpeMEHHU CYTOK;

— WeatherSystem(). Jloruka cMeHBI TIOTOHBIX YCIOBHI;

— CharacterSelectionSystem(). Beibop urpoBoro mnepconaxa.

Mosynib cOXpaHEHHWH 3allMChIBACT M 3arpykaeT MpOrpecc Urpoka Ha JTaHHBIN
MOMEHT, aKTyaJIbHbIe HACTPOUKH, UCToNib3yeT 1iist aToro JSON cucreMmy ais xpaHeHUs
JaHHBIX.

3a MOyJIh COXpaHEHHUS OTBEUYAIOT CJICAYIOIINE CKPUITHI M KJIACCHI:

— CharacterData(). Kiacc mist onpeneneHus XxapakKTepHCTUK, KOTOPbIE HYKHO
COXPAHSATh U 3arpyKaTh;

— CharacterDataloader(). 3arpy3ka u3 JSON ¢aiinos.

Wutepdeiic ynpapiser OTOOpa)KEHHEM BCEX BU3YaJbHBIX MaHesell (TrJIaBHOTO
mento, HUD, skpana 3aBepIiiieHust Urpbl, Mara3uHa yiaydllleHUM, TaHeb Hay3bl).

3a uHTEpPEICc OTBEUAIOT CIICAYIONTNE CKPUTITHI U KIIACCHI:

— DamagePupUp(). ITosiBneHrEe HAHECEHHOTO ypOHA Bparam;

DamagePupUpPool(). Pool ans ontumusanmu ypoHa;

— MenuManager(). YrnpaBieHue ri1aBHbIM MEHIO UTPBI;

— GameManager(). Menemkep ynpaBieHHsS OCHOBHBIX CKPHUIITOB;
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TogglePause(). [TosiBneHne maHeau mayssl;

OpenSettings(). OTkpbITHE HACTPOEK;

CloseSettings(). 3akpbITHE HACTPOCK;

ResumeGame(). Bo30OHOBJICHHE UIPHI ITOCIIE 1Ay 3bI;

ShowGameOQverPanel(). [TosBiaeHwe MaHe M OKOHYAHUS UTPBL;

SoundManager(). YropasieHue ypoBHEM MY3bIKH U 3BYKOB;

ResolutionSetting(). Hactpotika pa3pemeHus 3Kpana;

Language(). CMmeHa s13bIKa UTPHI B HACTPOMKAX.

MOI[YJ'II) 3BYKa OTBCYACT 3a BOCIPOU3BCACHHUC MY3bBIKH HUI'PbI W HIPOBLIX

¢ PekToB:

— SoundManager(). YupaBiseT rpOMKOCTBIO 3BYKOB Yepe3 HaCTPOUKH.

1.2.3 lunamuka paboThl IPUIIOKEHUS

— INIaBHOC MCHIO, I'’/IC UTPOK HAYMHACT HOBYIO UI'PY, a JaJICC BBI6I/IpaeT HUI'POBOIO

IICPCOHAXKA, KOPPCKTHUPYCT HaCTpOﬁKH M IIOKYIIACT PCIMKBHUH,

ypoHa Bparam, cOOp KpUCTaJIJIOB JIJIsl TOBBIIIEHUS YPOBHS U BBIOOpA YITyUIICHHIH;

YPOBHS;

— WTPOBOH MPOIECC — YIpaBICHHE IMEPEABIKCHUEM IIepCOHa)Ka, HaHECEHHE

— TIaHeNb BHIOOpA YIYUIICHUH, KOTOPBIA TMOSBISETCA MO JOCTUKEHUIO HOBOTO

— IMAHCJIb 3aBCPIICHUA UI'PBI ITOABJIACTCA ITIOCIIC CMCPTHU UT'POBOI'0 IICPCOHANKA, HA

HEH TTOKa3hIBACTCS CTATUCTHKA 34 CECCUIO U npemIaracTcs BEpHYTLCA B I''TaBHOC MCHIO,

JUJISL 3aIyCKa HOBOM CECCHM.

Ha pucynke 28 npencrapieHa guarpaMMa COCTOSIHUM 171t JUHAMUKHA PaOOTHI.
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Bbixon 13 urpsl

N

W

[MaBHo
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Hawara

Haxarta
KHOMKa
"WrpaTe"
Haxara
Y KHOMKA
"HacTpoiru'
BuiTop nepcoHaxa P
h 4
HacTpokkm

WMrposoi npougsce

Haxarue [MpoxowaeHne
Ha NnepcoHaxa
Knaeuarypy OKOMO
Uk KpaH KpucTtanna
¥ v
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NepcoHaHem DOop EpUCTannoe
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HOBOTO
araka
I'Iepc:}HﬁaH{ JDOBHS
noru v v
HaHecexue ypoHa Makens BLiGopa
Bparam YITyULLEHWA
¥

[NaHens 3aBepLUeHR

KHOMKA
"Penukeunn”

MarazuH penvEern

WPkl

Pucynok 28 - UML-nuarpamma coctositHui
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1.2.4 TectupoBaHue U OTJIaAKA

Jlnis TecTUpOBaHUs UTPHI OB UCTHOJIb30BaHbl pasznuunble miaTdopmel (1K Ha

Win10 u Android), 4roObl BBISIBUTH pa3JIM4YHbIC BO3HUKAIOIIME OINMOKH, Oarw,

MPOBEPUTH CTAOMIIBHOCTD UTPHI U IPOU3BOUTEIHLHOCTD.

[Tpu otnagku ObUTM HAKWJCHBI CISAYIOIIME TPOOIEMBI:

— OITHUMM3allMg HI'PbI, KOraa Ha CIOCHC HAXOAWJIIOCh OI'POMHOC KOJHNYCCTBO

BparoB, ObUIa JOCTUTHyTa IyTeM wucronb3oBanus ObjectPool, mis Bcex OCHOBHBIX

UTPOBBIX OOBEKTOB;

— 0aru mpu COXpaHeHUH Mporpecca, Korja urpa Obuia 3aBepiieHa HEKOPPEKTHO,

Oaru mipu 3arpy3ke xapaktepuctuk u3 JSSON ¢aiinos na Android,

— IINIOXOC ITOCTPOCHHUC OajlaHca CJIOKHOCTH HUI'PBI HA PA3HBIX CTAAUAX ITPOIrpecca

B CCCCHU. KOTI[a-TO OBLIO CIIUIIIKOM JICT'KO, KOraa-To LIpe?)BI)I‘I.’:lI\/'IHO CJIOKHO.

Buenuauii Bua urpsl Ha Android npezcraBieH Ha pucyHke 29.

Pucynok 29 — aemHwmii Bu urpsl Ha Android

[1ry 1.090301.19.001 713

Nsm.

Jlucm

Ne dokym.

lNoodnuck | Jama

Jluecm

45




2 Be30nacHOCTh KU3HEACATEeIbHOCTH
2.1 IIpaBuia 0e3onacHOCTH NpU Ucnoab3oBanuu 1K

[lpu paspaboTke wurpoBoro mnpmioxenuss Ha Unity upes3BbluaiiHO Ba)KHO
YUWTHIBaTh IpaBHiia 0€30IaCHOCTU B paboTe C MEPCOHAIBHBIM KOoMIblOTEpoM. Huxe
IIPUBOKY OCHOBHBIE PUCKH U PEKOMEHJALMU N0 X YCTPAHEHUIO, KOTOPHIE OCHOBAHBI
Ha TpedoBanusax ['OCT 12.0.003-2015.

Puck yxyamienuss 3peHuss u yTomjeHus ria3. JmutenbHas paboTa mnepen
MOHHUTOPOM 0€3 mepepblBa OUEHb OBICTPO MOXKET MPUBECTU K YCTAJIOCTU IJIa3, a Co
BpEMEHEM K yxynuieHuto 3peHusi. HempaBuibHOe ocBelieHue pabouero mecra H
pa3nuyHble OJIMKU Ha SKpaHe, TAK)KE YBEJIMUMBAIOT HANPSKEHUE Ha TJia3a.

Pexomenpanuu:

— HYXHO JIeTIaTh nepepbiBbl Kaxkasie 40-60 MUHYT U 1enaTh pa3MUHKY IS TJ1a3
(kaxzable 20 MUHYT CMOTpPETh Ha JAPYrod OOBEKT Ha pPAcCCTOSIHUM 6 METpOB Ha
npoTskeHuu 20 CeKyH);

— TpeOyeTcsi HACTPOUTh SIPKOCTh M KOHTPACT MOHUTOPA, YTOOBI MPHU TEKYIIEM
YPOBHE OCBEILEHUS B IOMEIIEHWH Ha JKpPaHE MOHHUTOpa HE MOSABISIIUCH ONUKU U
OTCBETHI;

— MOHUTOpP JOJDKEH HaXOAHWTCS Ha pacctossHuu He MeHee 50-70 cMm oT ras, a
BEPXHUN Kpaili MOHHUTOpa HEOOXOAMMO PACIHOJIOKUTh Ha YPOBHE MJIM HEMHOTO HUXKE
YPOBHSI rjas.

Puck TpaBM u 3a0o0JjieBaHMIl OMOpPHO-ABUraTenbHON cucteMbl. [Ipu pabore 3a
KOMIBIOTEPOM B HENPaBUIbHOW MO3€ MOTYT pa3BUBaThCcsi OOJNM B CIHHE, 1€ U
3amsicThsix. Ecnm  Bamie pabouee Kpecio HE HIProHOMHYHOE, 3TO  CO3JaeT

JAOIMOJHUTCIIbHYIO HAI'Py3KYy Ha IO3BOHOYHUK U IICHO.
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Pexomennanuu:

— HEOOXOJMMO HCIIOJIb30BAaTh KPECJO0, y KOTOPOro €CTh (YHKIUS MOAIEPKKU
NOSICHULIBI M PEryJUMPOBAHMS YPOBHS BBICOTBI, NPHU 3TOM BallM CTONBI JIOJDKHBI
IOJIHOCTBIO CTOSITh Ha MOJy, @ KOJEHH JAOJKHBI ObITh COTHYTHI moj yriaoM B 90
IpalyCcoB;

— npu paboTe C KJIAaBHATYypOoH W MBIIIKOM PEKOMEHIYETCS HCII0JIb30BATh
MOJICTABKU JJIs 3aISICTUH.

Puck moxapa u syeKTpuyeckoro yaapa. UpesmepHas Harpy3ka Ha PO3ETKH,
UCIIOJIb30BaHuE Kalenel, y KOTOpPBIX HapylleHa M30JSLUOHHAs OIUIETKAa WIN JH000ro
JIPYroro HEWUCIPABHOIO OOOPYJOBaHUS MOKET MPUBECTU K BO3TOpPaHUIO paboyero
IIOMEIICHNS WIN yAApY 3JIEKTPUYECKHM TOKOM.

Pexomenpanust — nepes NOAKIOYEHHEM 00OPYJIOBAHUS K JIEKTPUUECKON CETH,
HE00X0AMMO yOeIUThCS B HCIPABHOCTU PO3ETKH, MPOBEPUTH KaOENIb Ha MOBPEKICHHE

OINICTKH U TOJIBKO ITOCJIC 3TOI'O HPUCTYHATh K ITOAKIIIOYCHUIO.
2.2 IIpaBuiia 0e30MaCHOCTH NPH UCIOJIb30BAHNUHM CMapPT(OHA

[Ipy TecTupoBaHWM M HCIIOJIB30BAHWW WUIPOBOTO MPUIIOKEHHUS HAa MOOMJIBHBIX
YCTPOMCTBAaX HEOOXOAMMO 3HATh O PA3TMYHBIX PUCKAX ISl 3J0POBbSI U PEKOMEHIAIUN
10 X YCTPAHECHUIO.

Puck 3aBHCHMMOCTM M HEraTMBHOIO BO3JACHCTBUA Ha 310poBbe. [locTosiHHOE
UCIIOJIb30BAaHUE CMApTPOHA MOXKET MPUBECTU K TCHUXOJIOTMUECKOW 3aBUCUMOCTH OT
VCIIOJIB30BaHUs YCTPOUCTBA.

Pexomennanuu:

— HE0OXOJMMO KOHTPOJIMPOBATh CEOSl M OTrpaHUYMUBATH BPEMSI UCIOJIb30BAHUU
cMapTdoHa B TEUCHHE JHS, TEM 00JIee Mepel CHOM;

— HYXHO JenaTh nepepbiBbl Kaxkabie 30—40 MUHYT JJIi TOrO, YTOOBI pa3MsTh

riia3a v 1atb UM BpCMA OTAOXHYTh.
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HeratuBnoe BnusiHue Ha coH. CHUHMI CBET 3KpaHa cMapTdoHa YyMEHbIIAET

Bpra6OTKy MCJIATOHMHA, YTO MOXKCT IIPHUBCCTH K HAPYIICHUIO CHA.

(UIBTPYIOIINE CUHUN CBET;

Pexomennanuu:

— mepel CHOM BKIrouanTe pexuMm "CHa" WIM HCHOJB3YyUTE NPUIOKEHUS,

— OTKAXKHUTCCH OT MCIIOJIb30BAHUA CMEIpT(l)OHa 3a 1-2 gaca J0 CHa.

Puck oTBneueHuss BHUMaHus BoauTens. VcnonwszoBanue cmapTdoHa BO Bpemsi

BOXICHHA OTBJICKACT BHUMAHWC BOAWUTCIIA, TECM CaMbIM 3HAYUTCIIBHO IMOBLIIACT PUCK

aBapuii. [l TipenoTBpalllcHHUs AaBAPUMHBIX CUTyallMd HUKOTJA HE MCIOJIb3yUTE

cMapT(dOH 3a pyJieM.
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3akioueHue

B pamkax BKP 0b110 pa3paboTano urpoBoe npuiioxeHnue B xaHpe «RogueLikey
IIPY UCIIOJIb30BaHUM UIPOBOTO ABMKKa UNity u si3pika nporpammupoBanus CH#.

Paspaborannass urpa «White Knighty peamnsoBana B cooTBeTcTBHH C
MOCTABJICHHBIMA B Hadaje JUIUIOMHOW paOOTHl TEXHUYECKUMHU M (HYHKIIMOHATHLHBIMHU
TpeboBaHusAMU. [lomydmiioch MOOUTBCS BBICOKOTO YPOBHS TPOW3BOAMTEIHLHOCTH,
pa3HOOOpa3uTh redMILIeH, 9TOOBI WTPOKY HE CTAHOBWJIOCH CKYYHO W TOPTHPOBATH
urpy He Tosbko Ha [1K, Ho u Ha Tenedon. McnomszoBammcs Unity DOTS u Object Pool
¥ 3TO MO3BOJIMIIO JOCTUYDb cTa0UIbHOTO FPS, mpu HaxoxaeHun 00JbIIOro KOJIWYECTBA
BparoB Ha crene. Mcmnons3oBanue Burst Compiler u Hybrid Renderer o6ecreunio
OTJIIMYHYI0 ONTHUMHU3AIMIO PECYypCOB M TOMJEPKKY YCTPOMCTB C Ppa3HBIMH
TEXHHUYECKUMHU XapaKTEPUCTUKAMHU, YTO TIO3BOJIUT MOUTPATh B MOIO UTPY JIOISIM C HE
CaMBIMH TIPOU3BOIUTETHFHBIMHA YCTPOUCTBAMH.

B nmanmpHE#ieM MOXHO BBUIOKHTH HWIPY Ha TUIATGOPMBI W TMPOJOJDKUTH €€
TIOJIJICPIKKY.

[TocTossHHO MO00ABNATH HOBBIM KOHTEHT. HOBBIE TMEPCOHAXM C YHUKAIHLHBIMU
CIIOCOOHOCTSIMH WM THUIIAMHU OPYXHs, JOOABUTh HOBBIC KAapThl C YHHUKAJIbHBIMH
MOTOAHBIMHA YCIIOBHSIMH M COOTBETCTBYIOIIMMH BparaMu, HWHTCTPUPOBATH CHCTEMY
OOJIaYHBIX COXpAaHEHUM, ajmanTtanus Urpel s Apyrux miardopm, Hampumep 10S,
100aBUTh KOCMETHUYECKHE TIPEAMETHl U Pa3IMYHbBIC UTPOBBIC MBEHTHI VIS yACpPIKAHUS

HI'pOKa, 3a KOTOPbLIC OH 6YI[€T IMoJIy4aTb YHUKAJIbHBIC Harpaasbl.
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Hpuaoxenune A

(O6s3aTenbHOE)

[Tpunoxxenne Ha Unity B skanpe RoguelLike
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Ipuaoxkenue A.1 — UML — nmarpamMmma BapMaHTOB HCIOJIb30BAHMS

Wrpox
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Ipuaoxkenue A.2 — UML — nmarpamma B3aumoaeicTBust
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Ipuaoxenne A.3 — UML — nnarpamma kJjaccon
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Hpuaoxkenune A.4 — UML — nmarpamma coctostHui
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daiin «Arrow.cs»

using UnityEngine;

public class Arrow : MonoBehaviour
{
public float damage = 10f;
public float speed = 15f;
public GameObject hitEffect;

private Transform target;
private Rigidbody2D rb;

private bool isActive;

private void Awake ()
{
rb = GetComponent<Rigidbody2D> () ;
}
public void Initialize (Transform target, float damage, boo
isCritical)

{

this.target = target;
this.damage = damage;
isActive = true;

}

private void Update ()

{

if (!isActive) return;
if (target != null)
{
Vector?2 direction = (target.position -

transform.position) .normalized;
rb.linearVelocity = direction * speed; // V3MeHeHO

30eCb

1
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float angle = Mathf.Atan2 (direction.y, direction.x) *
Mathf.Rad2Deg;
transform.rotation = Quaternion.AngleAxis (angle,
Vector3.forward) ;

}

else

ReturnToPool () ;

private void OnTriggerEnter2D(Collider2D collision)
{

if (!'isActive) return;

if (collision.TryGetComponent (out EnemyHealth enemy))

enemy.TakeDamage (damage) ;
SpawnHitEffect (),
ReturnToPool () ;
}
else if (collision.gameObject.layer ==
LayerMask.NameToLayer ("Obstacles™"))
{
SpawnHitEffect ()
ReturnToPool () ;

}
private void SpawnHitEffect ()
{
if (hitEffect != null)
{
Instantiate (hitEffect, transform.position,

Quaternion.identity) ;

}
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private void ReturnToPool ()

{
isActive = false;
rb.linearVelocity = Vector2.zero; // U 3mechb

ArrowPool.Instance.ReturnArrow (gameObject) ;

®aiinr «ArrowPool.csy

using UnityEngine;

using System.Collections.Generic;

public class ArrowPool : MonoBehaviour

{

public static ArrowPool Instance;
public GameObject arrowPrefab;

public int poolSize = 10;

private Queue<GameObject> arrowPool = new

Queue<GameObject> () ;

private void Awake ()

{

Instance = this;

InitializePool () ;

private void InitializePool ()
{
for (int i = 0; 1 < poolSize; i++)
{
GameObject arrow = Instantiate (arrowPrefab);
arrow.SetActive (false) ;

arrowPool .Enqueue (arrow) ;
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public GameObject GetArrow ()
{

if (arrowPool.Count == 0)
{
ExpandPool () ;
}
GameObject arrow = arrowPool.Dequeue ()

arrow.SetActive (true) ;
return arrow;

}

public void ReturnArrow (GameObject arrow)
{
arrow.SetActive (false);
arrowPool.Enqueue (arrow) ;

}

private void ExpandPool ()

{
for (int 1 = 0; i < poolSize / 2; 1i++)
{
GameObject arrow = Instantiate (arrowPrefab);
arrow.SetActive (false) ;

arrowPool.Enqueue (arrow) ;

daiin «Camera.cs»

using UnityEngine;
public class CameraController : MonoBehaviour
{

private GameObject player;

private void Start()

{
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GameManager.OnPlayerSpawned += SetPlayer;

}
private void SetPlayer (GameObject spawnedPlayer)

{
player = spawnedPlayer;

Debug.Llog ("Kamepa mnojyumiia nepcoHaxa: " + player.name);

}
void Update ()
{
if (player != null)
transform.position = new

Vector3 (player.transform.position.x, player.transform.position.y, -10f);

}

private void OnDestroy ()

{

GameManager.OnPlayerSpawned —-= SetPlayer;

®daiin «CharacterData.cs»

using UnityEngine;
using UnityEngine.UI; // JoBaBigeMm mig Button
[System.Serializable]

public class CharacterData

{

public Button selectionButton; // Kuonka BreiOOpa (HasHadaeTCs

BPYYHYIO)

public GameObject characterPrefab; // Illpedad nepcoHaxa
[HideInInspector] public string characterName; // BymeT 6parTbcd
c npebdaba
[HideInInspector] public Sprite characterIcon; // BymeT 6parTbcd
C KHOTIIKU

}
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®daiin «CharacterDatalLoader.cs»

// CharacterDatalLoader.cs
using System.Collections.Generic;
using UnityEngine;
public static class CharacterDataloader
{
private static List<CharacterData> characters;
public static void LoadCharacters|()
{
TextAsset jsonFile =
Resources.Load<TextAsset> ("Characters/characters") ;
_characters =
JsonUtility.FromJson<CharacterList>(JjsonFile.text) .characters;

}

public static CharacterData GetCharacter (int id)

{

return characters.Find(c => c.id == id);

}
public static List<CharacterData> GetAllCharacters()

{

return characters;

daiin «CharacterSelectionSystem.cs»

using UnityEngine;
using UnityEngine.UI;
using UnityEngine.SceneManagement;

using System.Collections.Generic;

public class CharacterSelectionManager : MonoBehaviour

{

[Header ("HacTpoMku nepcoHaxen") ]
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public List<CharacterData> characters = new
List<CharacterData> () ;
[Header ("HacTporixy mrps") ]
[SerializeField] private string gameSceneName = "LevelOl";
private GameObject selectedCharacterPrefab;
private void Start ()
{
// HasHauaeM 00paboTuyMKyM IOJis BCEX KHOIIOK
foreach (CharacterData character in characters)
{
// TlonmyuaeM maHHBle C npedaba
PlayerPrefabInfo info =
character.characterPrefab.GetComponent<PlayerPrefabInfo> () ;
if (info != null)
{
character.characterName = info.characterName;
// HacTpawBaeMm KHOIKY
Image icon =
character.selectionButton.GetComponentInChildren<Image> () ;
if (icon != null) character.characterIcon =
icon.sprite;
Text buttonText =
character.selectionButton.GetComponentInChildren<Text> () ;
if (buttonText != null) buttonText.text =
info.characterName;
}
// HasHauaeMm o00pad®oTumMk
character.selectionButton.onClick.AddListener (() =>
SelectCharacter (character));

}
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public void SelectCharacter (CharacterData character)

{

selectedCharacterPrefab = character.characterPrefab;
Debug.Log ("Bebpan: " + character.characterName) ;
StartGame () ;

}
public void StartGame ()

{

if (selectedCharacterPrefab != null)

{
Debug.Log ("3arpyska cuens: " + gameSceneName) ;
Debug.Log ("BeibpaHuemt npedad: " +

selectedCharacterPrefab.name) ;
PlayerPrefs.SetString ("SelectedCharacterPrefab",
selectedCharacterPrefab.name) ;

SceneManager.LoadScene (gameSceneName) ;

else

Debug.LogWarning ("Illepconax He BHOpan!");

@aiin «Crystal.cs»

using UnityEngine;
public class Crystal : MonoBehaviour

{

[Header ("HacTpomku") ]

public int value = 1;
public float magnetRadius = 3f;
public float attractSpeed = 8f;

public GameObject collectEffect;
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private Transform player;
private bool isCollected;

private CrystalPool pool;

public void Initialize(CrystalPool crystalPool)
{
pool = crystalPool;
player =
GameObject.FindGameObjectWithTag ("Player") .transform;
isCollected = false;

Invoke (nameof (EnableMagnet), 0.5f);

private void EnableMagnet ()
{
float distance = Vector3.Distance(transform.position,
player.position);
if (distance <= magnetRadius)
{

isCollected = true;

}
private void Update ()
{
if (!'isCollected) return;
transform.position = Vector3.MoveTowards (
transform.position,
player.position,
attractSpeed * Time.deltaTime
) ;
}
private void OnTriggerEnter2D (Collider2D other)
{
if (other.CompareTag ("Player") && !isCollected)
{
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CollectCrystal ()

private void CollectCrystal ()
{

isCollected = true;

CurrencySystem.instance.AddCurrency (value,

transform.position);

if (collectEffect != null)
{

Instantiate(collectEffect, transform.position,

Quaternion.identity) ;

}

// BosBpamaem B IyJI BMECTO YHUUTOXEHUI

pool.ReturnToPool (this) ;

public void ResetCrystal ()
{
isCollected = false;

CancelInvoke (nameof (EnableMagnet)) ;

@aiin «CrystalPool.cs»

using UnityEngine;
using System.Collections.Generic;
public class CrystalPool : MonoBehaviour
{
public GameObject crystalPrefab;
public int poolSize = 20;

private List<Crystal> crystalPool = new List<Crystal>();
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private void Start()
{
InitializePool () ;
}
private void InitializePool ()
{
for (int 1 = 0; i < poolSize; i++)
{
CreateCrystal();

}

private Crystal CreateCrystal ()

{
GameObject crystalObj = Instantiate(crystalPrefab);
crystalObj.SetActive (false);
Crystal crystal = crystalObj.GetComponent<Crystal>();
crystal.Initialize (this);
crystalPool.Add (crystal);

return crystal;

public Crystal GetCrystal (Vector3 position)
{
foreach (Crystal crystal in crystalPool)
{
if (!crystal.gameObject.activeInHierarchy)
{
crystal.transform.position = position;
crystal.gameObject.SetActive (true) ;
crystal.ResetCrystal () ;

return crystal;

}
// Eciu BCe KPUCTAJIBI BaHATH, CO3IaeM HOBHIA

Crystal newCrystal = CreateCrystal();
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newCrystal.transform.position = position;
newCrystal.gameObject.SetActive (true);

return newCrystal;

public void ReturnToPool (Crystal crystal)

{
crystal.gameObject.SetActive (false);

daiin «CurrencySystem.cs»

using System;

using UnityEngine;

using UnityEngine.UI;

using TMPro;

public class CurrencySystem : MonoBehaviour

{

public static CurrencySystem instance;

[Header ("HacTporky BaJIOTH'") ]
public int currentCrystals;

public event Action<int> OnCrystalsUpdated;

[Header ("HacTtpomky ypoBHA") ]

public int currentlevel = 1;

public int[] levelThresholds = { 5, 10, 15, 20, 25, 30, 35, 40,
45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100}; // Kpucrajumsl nJd
KaXImoro YPOBHS

public Slider levelProgressSlider; // Cceuika Ha UI Slider

public TMP Text levelText; // TexcT ypoeHA (Hanpumep, "Yp. 3")

[Header ("3BykoBEE 2bbexTH") ]
public AudioClip collectSound;
public AudioClip levelUpSound;
public float soundVolume = 0.5f;
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private void Awake ()
{
if (instance == null)
{
instance = this;

DontDestroyOnLoad (gameObject); // CoxpaHaeMm Mexmy

ClieHaMIM
}
else
{
Destroy (gameObject) ;
}
}
private void Start()
{
UpdatelLevelUI () ;
}
public void AddCurrency (int amount, Vector3 position)
{
currentCrystals += amount;
CheckLevelProgress() ;
OnCrystalsUpdated?. Invoke (currentCrystals) ;
if (collectSound != null)
{
AudioSource.PlayClipAtPoint (collectSound, position,
soundVolume) ;

}

private void CheckLevelProgress ()

{
bool leveledUp = false;

// TlpoBepgeM, IOOCTUIJM JIXM MBI HOBOTO YPOBHS

while (currentlLevel <= levelThresholds.Length &é&
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currentCrystals >= levelThresholds[currentlLevel - 11])
{
currentlLevel++;
leveledUp = true;

}
if (leveledUp)

{
if (levelUpSound != null)

{
AudioSource.PlayClipAtPoint (levelUpSound,

Camera.main.transform.position, soundVolume) ;

}

// BEIBEHIBAEM IIaHEJIb all'PelmoB

if (LevelUpSystem.instance != null)

{
LevelUpSystem.instance.PlayerLevelUp() ;

}
UpdatelevelUI () ;

}
private void UpdateLevelUI ()

{

if (levelProgressSlider != null)

{
if (currentlLevel <= levelThresholds.Length)

{

int prevThreshold = currentlLevel > 1 ?

levelThresholds[currentlLevel - 2] : 0;
int nextThreshold = levelThresholds[currentLevel -

117
levelProgressSlider.value = (float) (currentCrystals

- prevThreshold) / (nextThreshold - prevThreshold);
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else

levelProgressSlider.value = 1f; // MakcumalsibHEBIM
VPOBEHD
}
}
if (levelText != null)
{
levelText.text = $"LVL. {currentlLevel}";
}
}
public bool SpendCrystals(int amount)
{
if (currentCrystals >= amount)
{
currentCrystals —-= amount;
OnCrystalsUpdated?.Invoke (currentCrystals);
UpdatelevelUI () ;
return true;
}
return false;
}
public void ResetCurrency ()
{
currentCrystals = 0;
currentlevel = 1;
OnCrystalsUpdated?.Invoke (currentCrystals);
UpdateLevelUI () ;
}
}
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@aitn «DamagePupUp.cs»

using TMPro;

using UnityEngine;

public class DamagePopup : MonoBehaviour
{
[Header ("HacTpomku") ]
public float moveSpeed = 0.5f;
public float lifeTime = 1f;
public Vector3 randomOffset = new Vector3(0.3f, 0.3f, 0);

[SerializeField] private TextMeshProUGUI textMesh; // Cceuika
Jyepes cepuanmsyeMoe IMoJie
private float timer;

private Vector3 startPosition;

void Awake ()
{
// HOybnupywoilas NpoBepka, ecyu 3afbUiM HABHAUMTL B MHCIEKTOpe
if (textMesh == null)
{
textMesh = GetComponentInChildren<TextMeshProUGUI> () ;
if (textMesh == null) Debug.LogError ("TextMeshProUGUI
He Hampmexn!", this);
}
}
public void Setup (int damage, Vector3 position)
{
if (textMesh == null)
{
Debug.LogError ("TextMeshProUGUI He HasHaueH!", this);

return;
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startPosition = position + new Vector3(

}

Random.Range (-randomOffset.x, randomOffset.x),
Random.Range (-randomOffset.y, randomOffset.y),
0

) ;

transform.position = startPosition;

textMesh.text = damage.ToString();

textMesh.color = Color.white;

timer = 0;

gameObject.SetActive (true);

// BesomacHas NpOoBepKa KaMephl

if (Camera.main != null)

{

transform.rotation = Camera.main.transform.rotation;

void Update ()

{

timer += Time.deltaTime;

transform.position = startPosition + new Vector3 (0,

JroveSpeed * timer, 0);

if (timer > lifeTime * 0.7f)

{

float alpha = 1 - (timer - lifeTime * 0.7f) / (lifeTime
* 0.3f);
textMesh.color = new Color(l, 1, 1, alpha);
}
if (timer >= lifeTime)
{
if (DamagePopupPool.InstanceExists())
{
DamagePopupPool.instance.ReturnToPool (this) ;
}
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else

gameObject.SetActive (false);

damn «DamagePupUpPool.cs»

using UnityEngine;

using System.Collections.Generic;

public class DamagePopupPool : MonoBehaviour
{
private static DamagePopupPool instance;
public static DamagePopupPool instance
{
get
{
if ( _instance == null)
{
_instance =
Object.FindAnyObjectByType<DamagePopupPool> () ;
if (_instance == null)
{
Debug.LogError ("DamagePopupPool He HaMnmeH Ha cueHe!");
}
}

return instance;

}
public static bool InstanceExists() => instance != null;
[SerializeField] private GameObject popupPrefab;

[SerializeField] private int poolSize = 20;
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private List<DamagePopup> popupPool = new List<DamagePopup> ()

private void Awake ()

{

if (_instance != null && instance != this)

{
Destroy (gameObject) ;

return;
}
_instance = this;
if (popupPrefab == null)

{
Debug.LogError ("Popup prefab He HaszxHauen!", this);

return;

}
if (popupPrefab.GetComponent<DamagePopup>() == null)

{

Debug.LogError ("lIlpedpad® nmorkeH comepXaTb KOMIIOHEHT

DamagePopup!", this);

return;

}

InitializePool () ;

private void InitializePool ()
{
for (int i = 0; 1 < poolSize; i++)
{
CreatePopup () ;

}
private DamagePopup CreatePopup ()

{
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popupObj.SetActive (false) ;

if (popup == null)
{
Debug.LogError ("He yzmasochk co3maTb DamagePopup!",
this);
Destroy (popupObij) ;

return null;

popupPool.Add (popup) ;

return popup;

public DamagePopup GetPopup ()
{
if (popupPool.Count == 0)
{
Debug.LogWarning ("IIysn mycT, co3mal HOBHWM nomnan') ;
return CreatePopup()
}
foreach (DamagePopup popup in popupPool)
{
if (popup != null &&
!'popup.gameObject.activeInHierarchy)
{

return popup;

}

// Ecam BCe BaHaTH MJIM null - cosmaeM HOBHI
Debug.Log ("Bce mnomnamnel 3aHATH, CO3HAK OONOJHUTEJBbHEM") ;

return CreatePopup()

GameObject popupObj = Instantiate (popupPrefab, transform);

DamagePopup popup = popupObj.GetComponent<DamagePopup> () ;
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public void ReturnToPool (DamagePopup popup)

{
if (popup == null) return;

popup.gameObject.SetActive (false);

popup.transform.SetParent (transform) ;

daiin «DayNightCicle.cs»

using UnityEngine;

using UnityEngine.Tilemaps;

public class DayNightCycle : MonoBehaviour

{
public static DayNightCycle instance;

[Header ("HacTpomku") ]

public float dayDuration = 60f;

public float nightDuration = 45f;

public Color dayColor = Color.white;

public Color nightColor = new Color(0.2f, 0.2f, 0.4f);

[Header ("Ccrutxm") ]
public Tilemap backgroundTilemap;

public EnemySpawner enemySpawner;

private float timer;

private bool isNight = false;
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public bool IsNight => isNight;

public float CurrentPhaseDuration => isNight ? nightDuration

dayDuration;
public float CurrentPhaseProgress => timer /
CurrentPhaseDuration;
private void Awake ()
{
if (instance == null)
{

instance = this;

Destroy (gameObject) ;

}
private void Update ()
{

timer += Time.deltaTime;

if (timer >= CurrentPhaseDuration)

{
timer = 0;
isNight = !isNight;
enemySpawner?.UpdateTimeOfDay (isNight) ;

// TljlaBHOe M3MeHeHMe LBeTa TaljioB
backgroundTilemap.color = isNight

? Color.Lerp (nightColor, dayColor,
CurrentPhaseProgress)
Color.Lerp(dayColor, nightColor,
CurrentPhaseProgress) ;

}

public void InitializeComponents ()
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if (backgroundTilemap == null)
{

backgroundTilemap =
Object.FindAnyObjectByType<Tilemap> () ;
if (backgroundTilemap == null)
{

Debug.LogError ("Background Tilemap not assigned and
not found in scene");

}

if (enemySpawner == null)
{

enemysSpawner =
Object.FindAnyObjectByType<EnemySpawner> () ;
}

@aiinn «kEnemySpawner.cs»

using UnityEngine;

using System.Collections.Generic;

using System.Collections;

public class EnemySpawner : MonoBehaviour

{

public static EnemySpawner instance;

[System.Serializable]
public class EnemyGroup
{
public GameObject prefab;
public bool spawnAtDay = true;
public bool spawnAtNight = true;
public bool spawnAtRain = false; // HoBoe mnoJjie 1Jjd clabBHa
BO BpeMsa IOXIOA

[Range (0.1f, 10f)] public float spawnWeight = 1f;
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new Dictionary<GameObject,

[Header ("Spawn Settings") ]
public Transform minSpawn;
public Transform maxSpawn;
public int initialPoolSize = 10;
[Header ("Enemy Groups") ]

public List<EnemyGroup> enemyGroups;

[Header ("Boss Settings") ]
public GameObject bossPrefab;

[Header ("Time of Day Modifiers")]

public float nightEnemyHealthMultiplier =
public float nightEnemySpeedMultiplier =

[Header ("Rain Modifiers")]

public float rainEnemyHealthMultiplier
public float rainEnemySpeedMultiplier

private Dictionary<GameObject,

private List<GameObject> activeEnemies =

List<GameObject> ()

private bool isNightTime;
private bool isRaining;
private void Awake ()
{
if
{

(instance != null && instance
Destroy (gameObject) ;
return;
}
instance = this;

InitializeAllPools ()

1.5f;
1.2f;

1.3f;
= 0.9f;

Queue<GameObject>> enemyPools

Queue<GameObject>> () ;

new

= this)
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private void InitializeAllPools()

{
foreach (var group in enemyGroups)
{

if (!enemyPools.ContainsKey (group.prefab))

{

enemyPools[group.prefab] = new Queue<GameObject> ()

for (int 1 = 0; i1 < initialPoolSize; 1i++)

{
CreateEnemy (group.prefab) ;

}
private GameObject CreateEnemy (GameObject prefab)

{
var enemy = Instantiate (prefab, transform);
enemy.SetActive (false);
enemyPools [prefab] .Enqueue (enemy) ;
return enemy;
}
public void UpdateTimeOfDay (bool isNight)
{
if (isNightTime != isNight)
{
isNightTime = isNight;
Debug.Log ($"Time changed to: {(isNight ? "Night"
"Day")}")

UpdateActiveEnemiesModifiers () ;

}
public void UpdateRainStatus (bool raining)
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if (isRaining != raining)

{

isRaining = raining;
Debug.Log ($"Rain status changed to: {(raining *?
"Raining" : "Not Raining™)}l");

UpdateActiveEnemiesModifiers () ;

private void UpdateActiveEnemiesModifiers ()
{

foreach (var enemy in activeEnemies)

{
ApplyTimeOfDayModifiers (enemy) ;

public void SpawnEnemies (int count)
{

StartCoroutine (SpawnkEnemiesWithDelay (count)) ;
}
private IEnumerator SpawnEnemiesWithDelay (int count)
{

for (int i = 0; 1 < count; i++)

{

SpawnSingleEnemy () ;

yield return new WaitForSeconds (GetSpawnDelay());

}

private void SpawnSingleEnemy ()

{

var availableGroups = GetAvailableEnemyGroups() ;
if (availableGroups.Count == 0) return;

var selectedGroup = GetRandomEnemyGroup (availableGroups):;
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var prefab = selectedGroup.prefab;

if (!enemyPools.ContainsKey (prefab)) return;

GameObject enemy = enemyPools[prefab].Count > 0
? enemyPools[prefab] .Dequeue ()

CreateEnemy (prefab) ;

SetupEnemy (enemy, prefab);

private void SetupEnemy (GameObject enemy, GameObject prefab)
{
enemy.transform.position = GetRandomSpawnPoint () ;
enemy.SetActive (true);
activeEnemies.Add (enemy) ;
ApplyTimeOfDayModifiers (enemy) ;
}
public void SpawnBoss ()
{
if (bossPrefab == null) return;
var boss = Instantiate(bossPrefab, GetRandomSpawnPoint (),
Quaternion.identity);
activeEnemies.Add (boss) ;
ApplyTimeOfDayModifiers (boss);
}
private List<EnemyGroup> GetAvailableEnemyGroups ()
{
return enemyGroups.FindAll (g =>
(isNightTime && g.spawnAtNight) ||
(isRaining && g.spawnAtRain) ||

(!1sNightTime && !'isRaining && g.spawnAtDay)):;
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private EnemyGroup GetRandomEnemyGroup (List<EnemyGroup> groups)
{

float totalWeight = 0;

foreach (var group in groups)

{

totalWeight += group.spawnWeight;

}

float randomPoint = Random.Range (0, totalWeight);

float currentWeight = 0;

foreach (var group in groups)
{
currentWeight += group.spawnWeight;
if (randomPoint <= currentWeight)
return group;
}
return groups[0];
}
private void ApplyTimeOfDayModifiers (GameObject enemy)
{
var health = enemy.GetComponent<EnemyHealth> ()
if (health != null)
{
health.ResetHealth();
if (isNightTime)
{
health.maxHealth *= nightEnemyHealthMultiplier;
}
else 1if (isRaining)
{
health.maxHealth *= rainEnemyHealthMultiplier;
}
health.currentHealth = health.maxHealth;
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var movement = enemy.GetComponent<EnemyMovement> () ;
if (movement != null)
{

if (isNightTime)

{

movement.speed *= nightEnemySpeedMultiplier;

}

else if (isRaining)

{

movement.speed *= rainEnemySpeedMultiplier;

}
public void ReturnToPool (GameObject enemy)
{
if (enemy == null) return;
enemy.SetActive (false);

activeEnemies.Remove (enemy) ;

foreach (var pair in enemyPools)
{
if (enemy.name.StartsWith (pair.Key.name))
{
ResetEnemyModifiers (enemy) ;
pair.Value.Enqueue (enemy) ;

return;

}
Destroy (enemy) ;
}

private void ResetEnemyModifiers (GameObject enemy)

{
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var health = enemy.GetComponent<EnemyHealth> () ;
if (health != null)

{
health.ResetHealth () ;

}

if (movement != null)

{

// movement.ResetSpeed() ;

}

private Vector3 GetRandomSpawnPoint ()

{

float x = Random.Range (minSpawn.position.x,

IraxSpawn.position.x) ;

float y Random.Range (minSpawn.position.y,

|raxSpawn.position.y) ;

return new Vector3(x, vy, 0);

}

public bool HasActiveEnemies ()

{

return activeEnemies.Count > 0;

public int GetActiveEnemiesCount ()

{

return activeEnemies.Count;

private float GetSpawnDelay ()
{

WaveManager.instance.maxSpawnDelay) ;

}

var movement = enemy.GetComponent<EnemyMovement> () ;

return Random.Range (WaveManager.instance.minSpawnDelay,
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daiin «EnemyHealth.cs»

using UnityEngine;
public class EnemyHealth : MonoBehaviour
{
public float maxHealth = 30f;
[SerializeField] public float currentHealth;
public GameObject deathEffect;
public GameObject crystalPrefab; // Illpedad xpucTasia

public int minCrystals 1; // MuHMMaJbHOE KOJMUECTBO KPUCTAJIOB

public int maxCrystals = 3; // MakcumajibHOE KOJUUECTBO
KpMCTAaJIOB
public float crystalDropForce = 2f; // Cuyna paszjieTa KpUCTaJIOB
private void Start()
{
currentHealth = maxHealth;
}
public void ResetHealth()
{
currentHealth = maxHealth;
}
public void TakeDamage (float damage)
{
currentHealth -= damage;
// TlokaswBaeM Iolan ypoHa
DamagePopup popup = DamagePopupPool.instance.GetPopup ()

popup.Setup ((int)damage, transform.position);

if (currentHealth <= 0)

{
Die ()

}

private void Die ()
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// YBemomiigeM CTaTUCTUKY O YyOUMCTBEe Bpara
EnemyStats.Instance?.EnemyKilled() ;

// Tonyuaem CrystalPool

CrystalPool crystalPool =
Object.FindAnyObjectByType<CrystalPool> () ;

// CHaBHMM KPUCTAJIEL Uepes IIyJl

int crystalsToDrop = Random.Range(l, 4);
for (int i = 0; i < crystalsToDrop; i++)

{

crystalPool.GetCrystal (transform.position +

Random.insideUnitSphere * 0.5f);
}

// 30% maHc BenameHuda nyuu (1-3 mapmna)
if (Random.value < 0.3f)
{
int shardsToDrop = Random.Range (1, 4);
SoulShard shard = SoulShardPool.Instance.GetShard (

transform.position + Random.insideUnitSphere *

0.5f,
shardsToDrop
) ;
}
EnemySpawner.instance.ReturnToPool (gameObject) ;
}
private void DropCrystals()
{
if (crystalPrefab == null) return;
int crystalsToDrop = Random.Range (minCrystals, maxCrystals
+ 1)

for (int i = 0; i1 < crystalsToDrop; i++)
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GameObject crystal = Instantiate(crystalPrefab,

transform.position, Quaternion.identity);

// DobaBndeM CJydalHbI pasjeT

Vector?2 randomDirection = new Vector?2 (
Random.Range (-1£, 1f),
Random.Range (0.5f, 1f)

) .normalized;

Rigidbody2D rb = crystal.GetComponent<Rigidbody2D> ()
if (rb !'= null)
{

rb.AddForce (randomDirection * crystalDropForce,

ForceMode2D.Impulse) ;
}

®aiin «kEnemyMovement.cs»

using UnityEngine;

public class EnemyMovement : MonoBehaviour
{
private Transform player;
private Rigidbody2D rb;
private VectorZ2 movement;
public float speed, damage;
private float hitCounter = 0f;
public float hitWaitTime = 1f; // UuTepman Mexny yrnapamu (B
CexyHIax)

private PlayerHP playerHP;

.
’
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void Start ()
{
rb = GetComponent<Rigidbody2D> () ;
speed = Random.Range (speed * 0.8f, speed * 1.2f);
player =
Object.FindAnyObjectByType<PlayerMovement> () .transform;
}
void Update ()
{
if (player != null)
{
Vector3 direction = player.position -
transform.position;
direction.Normalize () ;

movement = direction;

}
private void FixedUpdate ()
{

if (player != null)

{

MoveChar (movement) ;

// HanocuM ypoH kKaxzele hitWaitTime cexyHn, mnoka Bpar

KacaeTcsa MUIpoka
if (hitCounter <= 0f && playerHP != null)

{
playerHP.TakeDamage (damage) ;

hitCounter = hitWaitTime;

else

hitCounter -= Time.deltaTime;
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private void MoveChar (Vector?2 direction)
{

rb.MovePosition ( (Vector?)transform.position + (direction *

speed * Time.deltaTime));

}

private void OnCollisionEnter2D(Collision2D collision)

{

if (collision.gameObject.TryGetComponent<PlayerHP> (out
playerHP))

// HaHoCuMM ypOH cCpasy IIpK IePBOM CTOJIKHOBEHUM
if (hitCounter <= 0f)
{

playerHP.TakeDamage (damage) ;

hitCounter = hitWaitTime;

}
private void OnCollisionExit2D(Collision2D collision)
{
if (collision.gameObject.GetComponent<PlayerHP>() != null)
{
playerHP = null;

®aiin «EnemyStats.cs»

using UnityEngine;

public class EnemyStats : MonoBehaviour
{

public static EnemyStats Instance { get; private set; }
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private int enemiesKilled = 0;

private void Awake ()

{

if (Instance == null)

{

Instance = this;

DontDestroyOnLoad (gameObject) ;

else

Destroy (gameObject) ;

}
public void EnemyKilled ()

{

enemiesKilled++;

}
public int GetEnemiesKilled()

{

return enemiesKilled;

}
public void ResetStats()

{

enemiesKilled = 0;

@aiin «GameManager.cs»

using UnityEngine;

using System.Collections.Generic;

using TMPro;

using UnityEngine.SceneManagement;

using System;
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public class GameManager

{

MonoBehaviour

[Header ("Player Settings") ]

[SerializeField] private Vector3 spawnPosition = Vector3.zero;

[SerializeField] private List<GameObject> characterPrefabs

new List<GameObject>();

[Header ("UI Settings")]

[SerializeField] private Canvas gameOverCanvas;

[SerializeField] private Canvas pauseCanvas;

[SerializeField] private Canvas settingsCanvas;

[SerializeField] private TMP Text survivalTimeText;

[SerializeField] private TMP Text bestTimeText;

[SerializeField] private TMP Text pauseTimeText;

[SerializeField] private TMP Text enemiesKilledText;

public static GameManager instance;

public static event Action<GameObject> OnPlayerSpawned;

public static event Action OnPlayerDeath;

private GameObject currentPlayer;

private bool isPaused =

private void Awake ()

{

false;

if (instance == null)

{

instance = this;

else

Destroy (gameObject) ;

return;

}
InitializeUI();

Time.timeScale = 1f;
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}
private void InitializeUI ()
{
if (gameOverCanvas != null) gameOverCanvas.enabled = false;
if (pauseCanvas != null)
pauseCanvas.gameObject.SetActive (false);
if (settingsCanvas != null)
settingsCanvas.gameObject.SetActive (false);
}
private void Start ()
{
StartNewSession () ;

SpawnSelectedCharacter () ;

if (PlayerHP.instance != null)
{
PlayerHP.instance.OnPlayerDeath += HandlePlayerDeath;
}
UpdateCursorState() ;
}
private void Update ()
{
if (Input.GetKeyDown (KeyCode.Escape))
{
if (settingsCanvas != null &&
settingsCanvas.gameObject.activeSelf)
{
CloseSettings () ;
}
else 1if (!IsAnyUIOpen())
{
TogglePause () ;

Jlucm

[y 1.090301.19.001 713 94

Usm. | Jlucm Ne dokym. lNoodnuck | Jama




}
public bool IsAnyUIOpen ()
{

return (gameOverCanvas != null && gameOverCanvas.enabled)

(LevelUpSystem.instance != null &&
LevelUpSystem.instance.IsLevelUpInProgress())

}

public void TogglePause ()

{

if (IsAnyUIOpen()) return;
isPaused = !isPaused;

if (pauseCanvas != null)

{

pauseCanvas.gameObject.SetActive (isPaused) ;

if (isPaused && SessionTimer.Instance != null &é&
pauseTimeText != null)

{
pauseTimeText.text = "Urpomoe Bpema: " +
FormatTime (SessionTimer.Instance.GetCurrentTime () ) ;
}
}
Time.timeScale = isPaused ? 0f : 1f;
UpdateCursorState() ;
}
public void OpenSettings ()
{
if (pauseCanvas != null)
pauseCanvas.gameObject.SetActive (false);
if (settingsCanvas != null)
settingsCanvas.gameObject.SetActive (true) ;

UpdateCursorState() ;
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public void UpdateCursorState ()
{
bool shouldShowCursor = isPaused ||
(gameOverCanvas != null &&
gameOverCanvas.enabled) ||
(LevelUpSystem.instance != null &&
LevelUpSystem.instance.IsLevelUpInProgress()) ||
(settingsCanvas != null &&

settingsCanvas.gameObject.activeSelf);

Cursor.visible = shouldShowCursor;
Cursor.lockState = shouldShowCursor ? CursorLockMode.None
CursorLockMode.Locked;
}
public void CloseSettings ()
{
if (settingsCanvas != null)
settingsCanvas.gameObject.SetActive (false);
if (pauseCanvas != null)
pauseCanvas.gameObject.SetActive (true);
UpdateCursorState() ;
}
public void ResumeGame ()
{
isPaused = false;
if (pauseCanvas != null)
pauseCanvas.gameObject.SetActive (false);
Time.timeScale = 1f;
UpdateCursorState() ;
}
private void HandlePlayerDeath ()
{
EndSession () ;

ShowGameOverPanel () ;
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private void ShowGameOverPanel ()
{
if (gameOverCanvas != null)
{
float currentTime =
SessionTimer.Instance.GetCurrentTime () ;
float bestTime =
PlayerPrefs.GetFloat ("BestSessionTime", 0f);
int kills = EnemyStats.Instance?.GetEnemiesKilled() 27
0;
survivalTimeText.text = $"BpemMsa BEXMBAHUA:
{FormatTime (currentTime) }";
bestTimeText.text = $"Jlyumee BpeMs:
{FormatTime (bestTime) } ";

enemiesKilledText.text = $"Bparos youro: {kills}";

// CoxpaHseM pekopn yOuicTs

int bestKills = PlayerPrefs.GetInt ("BestEnemiesKilled",

if (kills > bestKills)

{
PlayerPrefs.SetInt ("BestEnemiesKilled", kills);

gameOverCanvas.enabled = true;
Time.timeScale = 0f;

UpdateCursorState() ;

}

private void StartNewSession ()

{
if (SessionTimer.Instance != null)
{
SessionTimer.Instance.ResetTimer () ;

SessionTimer.Instance.StartTimer () ;
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// CoHpacelBaeM CTATUCTMKY yOMICTB NPM Hadajle HOBOM CeCCUM

EnemyStats.Instance?.ResetStats();

public void ReturnToMainMenu ()

{

if (currentPlayer !'= null) Destroy(currentPlayer);
Time.timeScale = 1f;

SceneManager.LoadScene ("MainMenu") ;

private string FormatTime (float timeInSeconds)

{
(int) (timeInSeconds / 60);

int minutes

o)

(int) (timeInSeconds % 60);

int seconds

return S$S"{minutes:00}:{seconds:00}";

private void EndSession ()

{

if (SessionTimer.Instance != null)

{

SessionTimer.Instance.StopTimer () ;

SaveSessionStats (SessionTimer.Instance.GetCurrentTime () ) ;

}

private void SaveSessionStats (float sessionTime)
{
PlayerPrefs.SetFloat ("LastSessionTime", sessionTime);

float bestTime = PlayerPrefs.GetFloat ("BestSessionTime",

0f) 7
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if (sessionTime > bestTime)
PlayerPrefs.SetFloat ("BestSessionTime", sessionTime);
PlayerPrefs.Save() ;

}

private void SpawnSelectedCharacter ()

{
if (currentPlayer != null) Destroy(currentPlayer);
string prefabName =

PlayerPrefs.GetString ("SelectedCharacterPrefab");

GameObject characterPrefab = characterPrefabs.Find(p =>

p.name == prefabName) ?°?

(characterPrefabs.Count > 0 ?

characterPrefabs[0] : null);
if (characterPrefab != null)
{
currentPlayer = Instantiate (characterPrefab,

spawnPosition, Quaternion.identity);

currentPlayer.name = characterPrefab.name;
currentPlayer.tag = "Player";

OnPlayerSpawned?.Invoke (currentPlayer) ;

@aiin «Language.cs»

// LocalizationManager.cs
using TMPro;
using UnityEngine;

using UnityEngine.UI;

public class LocalizationManager : MonoBehaviour

{

[SerializeField] private TMP Dropdown

languageDropdown
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public void SetlLanguage (int languageIndex)
{
string language =
languageDropdown.options[languageIndex] .text;

PlayerPrefs.SetString ("Language", language);

@aitn «LvIUpSystem.cs»

using UnityEngine;

using System.Collections.Generic;
using TMPro;

using UnityEngine.UI;

using static PlayerWeapons;

public class LevelUpSystem : MonoBehaviour
{

[Header ("UI Settings")]

public GameObject levelUpPanel;

public TMP Text levelText;

[Header ("Upgrade Settings") ]
public List<Upgrade> availableUpgrades;
public List<UpgradeButton> upgradeButtons;

[Header ("Selected Upgrades Display") ]

public Transform upgradesDisplayParent;

public GameObject upgradeDisplayPrefab;

public Vector?2 firstUpgradePosition = new Vector2 (20, -20);
public float verticalSpacing = 30f;

public int maxDisplayedUpgrades = 10;

public static LevelUpSystem instance;

private int currentlevel = 1;

private bool islLevelUpInProgress = false;

private List<GameObject> activeUpgradeDisplays = new

List<GameObject> ()
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private void Awake ()

{

if (instance == null)
{
instance = this;
if (levelUpPanel != null)

levelUpPanel.SetActive (false);
}

else

Destroy (gameObject) ;

}
public bool IsLevelUpInProgress () => isLevelUpInProgress;

public void PlayerLevelUp ()
{

if (isLevelUpInProgress) return;

currentlLevel++;
levelText.text = $"Level: {currentlLevel}";
ShowUpgradeOptions () ;

}
private void ShowUpgradeOptions ()

{
isLevelUpInProgress = true;
Time.timeScale = 0f;
levelUpPanel.SetActive (true);
SetupUpgradeButtons () ;

GameManager.instance?.UpdateCursorState () ;

private void SetupUpgradeButtons ()
{

foreach (var button in upgradeButtons)

{
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button.gameObject.SetActive (false);
button.ClearButton () ;
}

List<Upgrade> shuffledUpgrades = new
List<Upgrade> (availableUpgrades) ;

ShuffleUpgrades (shuffledUpgrades) ;

HashSet<string> usedNames = new HashSet<string> () ;

int buttonsSetup = 0;

foreach (var upgrade in shuffledUpgrades)
{

if (buttonsSetup >= upgradeButtons.Count) break;

if (!usedNames.Contains (upgrade.name) )
{
upgradeButtons [buttonsSetup] .Setup (
upgrade.name,
upgrade.description,
upgrade.icon

) ;

upgradeButtons [buttonsSetup] .gameObject.SetActive (true);

usedNames .Add (upgrade.name) ;

buttonsSetup++;

}

private void ShuffleUpgrades (List<Upgrade> upgrades)
{

for (int i = 0; i < upgrades.Count; i++)
{
Upgrade temp = upgrades[i];

int randomIndex = Random.Range (i, upgrades.Count);

upgradeButtons [buttonsSetup] .SetUpgradeData (upgrade) ;
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upgrades[i] = upgrades[randomIndex];

upgrades |[randomIndex] = temp;

}
public void ApplyUpgrade (Upgrade upgrade)

{

if (upgrade == null || !'isLevelUpInProgress) return;

ApplyUpgradeEffect (upgrade) ;
AddUpgradeToDisplay (upgrade) ;

if (SynergySystem.instance != null)
SynergySystem.instance.CheckForSynergies (availableUpgrades) ;

CloselLevelUpPanel () ;

private void AddUpgradeToDisplay (Upgrade upgrade)

{
if (upgradesDisplayParent == null || upgradeDisplayPrefab

== null) return;

// ECau IDOCTUTHYT JVMMKT, YyIaJIdeM caMoe CcTapoe yJyulleHre

if (activeUpgradeDisplays.Count >= maxDisplayedUpgrades &&

activeUpgradeDisplays.Count > 0)

{
GameObject oldestUpgrade = activeUpgradeDisplays[0];

activeUpgradeDisplays.RemoveAt (0) ;
Destroy (oldestUpgrade) ;

}

// Co3nmaeM HOBEI BJIEMEHT OTOOpaXeHMS
GameObject newUpgradeDisplay =
Instantiate (upgradeDisplayPrefab, upgradesDisplayParent):;
// HacTpamBaeM TEKCT

TMP Text upgradeText =
newUpgradeDisplay.GetComponentInChildren<TMP Text>();

if (upgradeText != null)
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upgradeText.text = upgrade.name;
}
// HacTpamBaeM MKOHKY, €CJIM €CTb
Image upgradelcon =
newUpgradeDisplay.GetComponentInChildren<Image> () ;
if (upgradeIcon != null && upgrade.icon != null)
{
upgradelcon.sprite = upgrade.icon;
upgradelcon.preserveAspect = true;
}
// TIO3ULMOHUPYEM
RectTransform rectTransform =
newUpgradeDisplay.GetComponent<RectTransform> () ;
if (rectTransform != null)
{
rectTransform.anchoredPosition = new Vector?2(
firstUpgradePosition.x,
firstUpgradePosition.y -
(activeUpgradeDisplays.Count * verticalSpacing)
) ;
}
activeUpgradeDisplays.Add (newUpgradeDisplay) ;

private void ApplyUpgradeEffect (Upgrade upgrade)
{
switch (upgrade.type)

{
case UpgradeType.Weapon:

PlayerWeapons.Instance?.AddWeapon (upgrade.weaponPrefab) ;
break;

case UpgradeType.Passive:
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break;

case UpgradeType.WeaponUpgrade:

PlayerWeapons.Instance?.UpgradeWeapon (upgrade.weaponType,
upgrade.statBonus) ;

break;

private void CloselLevelUpPanel ()

{
isLevelUpInProgress = false;
Time.timeScale = 1f;
levelUpPanel.SetActive (false);

GameManager.instance?.UpdateCursorState () ;

public void ResetLevelSystem()
{

// Ouuimaem oToOpaxeHMre YyJIydlleHUNn
foreach (var display in activeUpgradeDisplays)
{
if (display != null) Destroy(display);
}
activeUpgradeDisplays.Clear () ;

GameManager.instance?.UpdateCursorState() ;

}

[System.Serializable]

PlayerStats.instance?.ApplyPassive (upgrade.statBonus) ;

currentLevel = 1;

levelText.text = $"Level: {currentlevel}";

if (levelUpPanel != null) levelUpPanel.SetActive (false);
isLevelUpInProgress = false;

Time.timeScale = 1f;
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public class Upgrade

{

public
public
public
public
public
public
public
public

string name;

string description;

UpgradeType type;

WeaponType weaponType;

GameObject weaponPrefab;

StatBonus statBonus;

Sprite icon;

SynergyType ]

possibleSynergies;

public enum UpgradeType { Weapon, Passive, WeaponUpgrade }

[System.Serializable]

public class StatBonus

{

public
public
public
public
public
public

float damageBonus;
float speedBonus;

float healthBonus;

float attackSpeedBonus;

float critChanceBonus;

float critMultiplierBonus;

using UnityEngine;

®aitn «MagicProjectilePool.cs»

using System.Collections.Generic;

public class MagicProjectilePool : MonoBehaviour

{

public static MagicProjectilePool Instance;

public GameObject magicProjectilePrefab;

public int poolSize
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private Queue<GameObject> magicProjectilePool = new

Queue<GameObject> () ;

private void Awake ()
{
Instance = this;

InitializePool () ;

private void InitializePool ()
{
for (int i = 0; 1 < poolSize; i++)
{
GameObject projectile =
Instantiate (magicProjectilePrefab);
projectile.SetActive (false);

magicProjectilePool.Enqueue (projectile);

public GameObject GetMagicProjectile()
{
if (magicProjectilePool.Count == 0)

{
ExpandPool () ;

GameObject projectile = magicProjectilePool.Dequeue();
projectile.SetActive (true);
return projectile;
}
public void ReturnMagicProjectile (GameObject projectile)
{
projectile.SetActive (false);

magicProjectilePool.Enqueue (projectile) ;
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private void ExpandPool ()
{
for (int 1 = 0; i < poolSize / 2; i++)
{
GameObject projectile =
Instantiate (magicProjectilePrefab);
projectile.SetActive (false);

magicProjectilePool.Enqueue (projectile);

daiin «MagicProjectile.cs»

using UnityEngine;
public class MagicProjectile : MonoBehaviour
{
public float damage = 15f;
public float speed = 8f;
public GameObject hitEffect;
public float splashRadius = 1.5f;
private Transform target;
private Rigidbody2D rb;
private bool isCritical;

private bool isActive;

private void Awake ()

{
rb = GetComponent<Rigidbody2D> () ;

public void Initialize(Transform target, float damage, bool
isCritical, float splashRadius)

{
this.target = target;

this.damage = damage;

this.isCritical = isCritical;
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this.splashRadius = splashRadius;
isActive = true;

}
private void Update ()

{

if ('isActive) return;

if (target != null)
{

Vector2 direction (target.position -

transform.position) .normalized;

rb.linearVelocity = direction * speed;

float angle = Mathf.Atan2 (direction.y, direction.x) *
Mathf.Rad2Deg;

transform.rotation = Quaternion.AngleAxis (angle,
Vector3.forward) ;

}

else

ReturnToPool () ;

}
private void OnTriggerEnter2D(Collider2D collision)

{

if (!'isActive) return;

if (collision.TryGetComponent (out EnemyHealth enemy))
{
// HaHOCMM ypPOH OCHOBHOMY target

enemy.TakeDamage (damage) ;

// HaHocuM ypoH BCeM BpaTaMm B paimMyce
Collider2D[] splashTargets =
Physics2D.OverlapCircleAll (transform.position, splashRadius);

foreach (Collider2D splashTarget in splashTargets)
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if (splashTarget.TryGetComponent (out EnemyHealth
splashkEnemy) && splashEnemy != enemy)
{
splashEnemy.TakeDamage (damage * 0.5f); //
[lonToBMHa ypoHa no splash
}
}
SpawnHitEffect () ;
ReturnToPool () ;
}
else if (collision.gameObject.layer ==
LayerMask.NameToLayer ("Obstacles"))
{
SpawnHitEffect () ;
ReturnToPool () ;

}
private void SpawnHitEffect ()
{
if (hitEffect != null)
{
GameObject effect = Instantiate(hitEffect,
transform.position, Quaternion.identity);
if (isCritical &é&
effect.TryGetComponent<ParticleSystem> (out var ps))
{
var main = ps.main;
main.startColor = Color.cyan; // V3umeHgeM LBeT IJig
KPUTUUSCKOTO IMoNamaHund

}

}

private void ReturnToPool ()

{
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isActive = false;

rb.linearVelocity = Vector2.zero;

MagicProjectilePool.Instance.ReturnMagicProjectile (gameObject) ;

}

daiinn «MenuManager.cs»

using UnityEngine;

public class MenuManager : MonoBehaviour

{
[Header ("Canvases") ]
[SerializeField] private Canvas mainMenuCanvas;
[SerializeField] private Canvas characterSelectionCanvas;
[SerializeField] private Canvas settingsCanvas;
[SerializeField] private Canvas relicShopCanvas; // IoGaBjeH

HOBEIM Canvas IJia Mar'asuMHa PeJIMKBUM

private void Awake ()

{
// VHMUMaImM3alumMd BCeX KaHBAaCOB

InitializeCanvases () ;

private void InitializeCanvases ()

{
// AKTUBWPYEM TOJIbLKO TJIaBHOE MEHIO

mainMenuCanvas.enabled = true;

// IHeakTuUBUpyeM BCe ocCTajibHele Canvas

characterSelectionCanvas.enabled = false;
settingsCanvas.enabled = false;
relicShopCanvas.enabled = false; // VMHuLManuzaums HOBOTO

Canvas
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public void ShowSettings ()

{
SetCanvasActive (mainMenuCanvas, false);
SetCanvasActive (characterSelectionCanvas,
SetCanvasActive (settingsCanvas, true);
SetCanvasActive (relicShopCanvas, false);

}

public void ShowCharacterSelection ()

{
SetCanvasActive (mainMenuCanvas, false);
SetCanvasActive (characterSelectionCanvas,
SetCanvasActive (settingsCanvas, false);
SetCanvasActive (relicShopCanvas, false);

}

// HOBHIM MeTOn IJid [OKasa Mara3uMHa PeJIMKBUMI

public void ShowRelicShop ()

{
SetCanvasActive (mainMenuCanvas, false);
SetCanvasActive (characterSelectionCanvas,
SetCanvasActive (settingsCanvas, false);
SetCanvasActive (relicShopCanvas, true);

}

public void BackToMainMenu ()

{
SetCanvasActive (settingsCanvas, false);
SetCanvasActive (characterSelectionCanvas,
SetCanvasActive (relicShopCanvas, false);
SetCanvasActive (mainMenuCanvas, true);

}

private void SetCanvasActive (Canvas canvas, bool state)

{

canvas.enabled = state;

var canvasGroup = canvas.GetComponent<CanvasGroup> () ;

false);

true);

false);

false);
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if (canvasGroup != null)

{

canvasGroup.blocksRaycasts = state;
canvasGroup.interactable = state;
}
}
}
daiin «PlayerHP.cs»

using UnityEngine;
using UnityEngine.UI;
using System;
using UnityEngine.Events;
[System.Serializable]
public class PlayerHP : MonoBehaviour
{
[SerializeField] private BloodEffect bloodEffect;
[SerializeField] private Animator animator;
public static PlayerHP instance;
public float currentHealth, maxHealth;
public Slider healthSlider;
public event Action OnPlayerDeath;
private void Awake ()
{
instance = this;
healthSlider.maxValue = maxHealth;

healthSlider.value = currentHealth;

// ABTOMaATHUUYECKOE TOJIiyueHMe aHuMMaTopa, €CJIM He Has3HaueH B
MHCIIEKTOpPE
if (animator == null)
{
animator = GetComponent<Animator> () ;
if (animator == null)
Jlucm
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Debug.LogWarning ("Animator component not found on

player!™);

void Start ()
{

currentHealth = maxHealth;

public void TakeDamage (float damage)

{
currentHealth = Mathf.Max (currentHealth - damage, 0);

healthSlider.value = currentHealth;

if (bloodEffect != null)
{

bloodEffect.SpawnBlood (transform.position,
(int)damage) ;
}

if (currentHealth <= 0)
{

Die(); // BuBHBaeM MeTOI CMEPTU

}

private void Die()

{
// AKTUBMPYEM TPUTTEP CMEPTU
if (animator != null)

{

animator.SetTrigger ("Die") ;

else
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Debug.LogWarning ("Cannot play death animation -
Animator not assigned!"™);

}

OnPlayerDeath?.Invoke();

// OTkjouaeM O0O0BEKT uepes 1 CekyHOy (BpeMs Ha NPOUTPHBAHUE
aHMMalLM)

Invoke ("DisablePlayer", 3f);

}
private void DisablePlayer ()
{
gameObject.SetActive (false);
}
private void OnDestroy ()

{
OnPlayerDeath = null;

®aiin «PlayerMovement.cs»

using UnityEngine;

using UnityEngine.EventSystems;

[RequireComponent (typeof (Rigidbody2D), typeof (Animator),
typeof (SpriteRenderer)) ]
public class PlayerMovement : MonoBehaviour
{
public static PlayerMovement instance;
public float moveSpeed = 5f;
private Rigidbody2D rb;
private Vector?2 movement;
private Animator animator;
private SpriteRenderer spriteRenderer;
// MoOUIbHOE YIpaBJIeHNME

[Header ("Mobile Controls") ]
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public bool useMobileControls = false;

[SerializeField] private GameObject joystickGameObject;

[SerializeField] private DynamicJoystick dynamicJoystick;

// Iya KacaHum
private bool isDragging = false;

private Vector2 touchStartPos;

private void Awake ()

{
instance = this;
rb = GetComponent<Rigidbody2D> () ;
animator = GetComponent<Animator> () ;

spriteRenderer = GetComponent<SpriteRenderer>();

#if UNITY ANDROID || UNITY IOS
useMobileControls = true;

#endif
// ABTOMATUUYECKUNM TOWCK IIKOMCTUKA

FindJoystick () ;

if (joystickGameObject != null)

{
joystickGameObject.SetActive (useMobileControls);

}
private void FindJoystick()

{

joystickGameObject =
GameObject.FindGameObjectWithTag ("Joystick") ;

if (joystickGameObject == null)
{
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if (dynamicJoystick != null)
{

joystickGameObject = dynamicJoystick.gameObject

else

dynamicJoystick =
joystickGameObject.GetComponent<DynamicJoystick> () ;
}

if (dynamicJoystick == null && useMobileControls)
{
Debug.LogWarning ("DynamicJoystick not found on the
scene! Mobile controls will not work properly.");
}
}
private void Update ()
{
if (!useMobileControls)
{
// KinaBmaTypHOE YyIHIpaBJIEHNME
movement.x = Input.GetAxisRaw ("Horizontal");

movement.y = Input.GetAxisRaw ("Vertical");

else

// MoGunbHOE YyIpaBJIeHVe
if (dynamicJoystick != null)
{

movement.x = dynamicJoystick.Horizontal;

movement.y = dynamicJoystick.Vertical;

else

dynamicJoystick = FindObjectOfType<DynamicJoystick> () ;

.
14
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MobileTouchControl () ;

UpdateAnimations () ;

private void MobileTouchControl ()
{
if (Input.touchCount > 0)

{
Touch touch = Input.GetTouch(0);

// TpoBepsgeMm, uTO KacaHue He Ha Ul sjeMeHTe
if
(EventSystem.current.IsPointerOverGameObject (touch.fingerId))
return;
switch (touch.phase)
{
case TouchPhase.Began:
touchStartPos = touch.position;
isDragging = true;
break;
case TouchPhase.Moved:
case TouchPhase.Stationary:
Vector2 touchDelta = touch.position -
touchStartPos;
movement = touchDelta.normalized;
break;
case TouchPhase.Ended:

case TouchPhase.Canceled:

movement = Vector2.zero;
isDragging = false;
break;
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else

movement = Vector2.zero;

private void FixedUpdate ()
{

rb.MovePosition(rb.position + movement * moveSpeed *
Time.fixedDeltaTime) ;

}

private void UpdateAnimations ()

{
bool isMoving = movement.magnitude > 0.1f;

animator.SetBool ("IsRunning", isMoving);

if (movement.x > 0.1f) spriteRenderer.flipX = false;

else 1if (movement.x < -0.1f) spriteRenderer.flipX = true;

@aiin «PlayerPrefabInfo.cs»

using UnityEngine;
public class PlayerPrefabInfo : MonoBehaviour

{

public string characterName = "IllepcoHax";

public Sprite characterIcon; // MoxHO ucnosb30BaTh g UL

daiin «PlayerStats.cs»

// PlayerStats.cs
using UnityEngine;

using System.Collections.Generic;
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public class PlayerStats : MonoBehaviour
{
public static PlayerStats instance;
// Bas30BHE XapaKTepUCTUKN
public float baseDamage = 10f;
public float baseSpeed = 5f;
public float baseMaxHealth = 100f;
// Tekymme xapakTepucTuku (6aza + OOHYCH)
public float currentDamage { get; private set; }
public float currentSpeed { get; private set; }
public float currentMaxHealth { get; private set; }

// CHOucok aKTUBHHEIX OOHYCOB OT PEJIMKBUMA

private List<RelicBonus> activeRelicBonuses = new

List<RelicBonus> () ;

private void Awake ()

{
instance = this;
ResetToBaseStats () ;

}

public void ResetToBaseStats()

{
currentDamage = baseDamage;
currentSpeed = baseSpeed;
currentMaxHealth = baseMaxHealth;

UpdateHealthUI () ;

public void ApplyPassive (StatBonus bonus)
{
currentDamage += bonus.damageBonus;
currentSpeed += bonus.speedBonus;
currentMaxHealth += bonus.healthBonus;

UpdateHealthUI () ;
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public void ApplyRelicBonuses (List<Relic> relics)
{
ResetToBaseStats () ;
activeRelicBonuses.Clear () ;
// CobupaeMm BCe OGOHYCH OT PEJMKBUA
foreach (var relic in relics)
{
if (relic.currentLevel > 0)
{
var bonus = new RelicBonus (
relic.damagePerlLevel * relic.currentlLevel,
relic.speedPerlLevel * relic.currentLevel,
relic.healthPerLevel * relic.currentlLevel
) ;

activeRelicBonuses.Add (bonus) ;

}
// TlpyMmeHseM Bce OOHYCH
foreach (var bonus in activeRelicBonuses)
{
currentDamage += bonus.damageBonus;
currentSpeed += bonus.speedBonus;
currentMaxHealth += bonus.healthBonus;
}
UpdateHealthUI () ;
}
private void UpdateHealthUI ()
{
if (PlayerHP.instance != null)
{
PlayerHP.instance.maxHealth = currentMaxHealth;

PlayerHP.instance.currentHealth = currentMaxHealth;
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