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Object of developmentA game software application in the Shoot'em up genre an
the development of an artificial intelligence system for a game application that meets
needs of opponents in games of this genre.

The main goal of the work is to develop an Al system that will provide intelliger

behavior of enemy characters in the game. The system should be flexible to allow €



addition of new types of enemies and their strategies.

The development methods are based on the Unity game engine code base an
C# programming language.

The result is a demo version of a shoot'em up game application withfia sc
aesthetic for the Windows operating system, called Dimension of Darkness. Developir
of the concept of abstractions, use, storage, and display of behavioral patterns. Cre:
a prototype of an Al system for enemies, implementing test scenarios, and ensuring
possibility of easy expansion and customization of the system.
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Ste' * dlstso Odzdglz ¢ je®e Qge'o, HSoHIIL! Mw
fJtemMsdzOy O, Cslsted?2 twkzrO' Is! Mw L dz' 90O
SsjJtlzo.QdesgY Bdzs HB 9 jtlsdS Odz' dzd - hzls,
CstedL sdsOd dd?2 tkn.

]l stetsd dy’ Mz teslsdo dzd ¢ d L' Wodzws lsi fyw
BZOBRBOG O Is! MW dzgOB dzd L JIsdmw Hts f j teftsdz
mModsss , wg z jotg tolsd C Odz' ded = M kzls

Bullet Hell f j € dzts): € b dz

Il dMsC O MCWOUHER M HY Odete MdzOo Is! Mw
M zOH dg' Mlss, MS"  dz ¢€d dO jSCttOds ¢k
GtcOo yv BOCMdd@zOdz! dets’™ L sMijtc] HY J desfls’
vdzg COdz dz" v {1 Osesdzf ®© L OL o dyo?2 Mot
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GteOo jy' Gtsoddzg dz ftsMmlsOeOIsdmw o doe ydls
s jnds ydz'.l @0 OGP yv ¢ silstc’ B dz o dMmts¢C
oMmMsdeOIsd Eaddwvisdmw o' H OO otstefsc
oBdoOIsd fjtehden. vy yYyj © HBEZOO' Is! f

Run'n Gun (B ' yd ' MmMlste’ dzw 2 ) :

S J ez o Qudzdz® tc ©o YW ‘ L 36 OV Ctg2- OB d v |
9 HMlstc" dz6 9 OlIsdmMw © ' H oeBBKBE' 8 HdAdBYC
t $hdz ° i dzIgiW2ts efdidigcO dzts yOMmiss C sd3s * d
dJShjdzz ° f dzOWtsted3s" dzaz, Pt L d3dzh E° @
fs otstete R, O 2 oMlsdeOIsd Hts&OIK i

Fi xed Shooter (W' ChMsoaOdz hiklsjted) :

1.

AN Cse Odz]  sBdzB)y jeded2d yotc Oo yistsy dzd o * fMmls
OBts fjtoj mMzoOlsdmMw 5 etstedL sdzlsOdz" yd
l stesggOCd otstetse' 9 o' HBERZO OB Is! Mw L
fslstc' Bdets hodHECB toj OckzoOlsd ' Ldedh ko

3 odzOdz’ L B D Odz S

[Mdeso dz' BwBjrOde €, Pts odL dzOyoOsils: sho

[ J~Odds ©'Calffijstc’ dz B O smhdztso dzts® d3j = OC
SOC Y o' HisB Oy JdHOO ooy b 2 HfBislcdz®B digs' Mmls to
dzOB dzd 3 O Is! MWv o StetsE OR .

[ jrOdFh @) . dege” sHd2O0 L Gideso dzgd s d&3j - Odz
stsets htse fJtoslsted dzOIsdmw o Gto’ Htse h j
BsCd, Ibdd MOBIdE Erddve ydm! o H MdzC
[ irO0OdSHeHOBOdyUO2, dOfteds ' dzy' ¢ B datsac
ftoslsdodzgd ¢, wWCe¢d2 B " dzt "d?2 ° Mmddzr dzg' h (
[ JnOdeo @z BDIsOASB GCtcO® BERAZO ME dzOH dz' |
otstesyda OlOC, wWg LOLOdyO2 o' HftO®
sL &zOyo- , hts ctOo jy! BIzH | ' HHOdz]
feslswWegtsd3 HJWwWEtsets yYyomk.
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- [ Jr0Od 8O0 dzdzv 1 @O O Hde tctse 5° .
Ldz02Isd BtdkkkzmMd OBt Ofctej2Hd, W& L
OBts NhodHGC' Mis! . K Btsdzz nd ditsy ks w
odf OHOIsd L EkBdldr Mkzftoslsdedzad ¢ o.
-t o dg L to' Ldels¥ H MYy@&hHH dzcfplsd s° mjm"
Bsdzeimd OB Ofctj2H(d, w et LB ' dz hIze
hodHGC' Mis! . A' Bdkkmd d&@sykls: wi {ifs
L EBdldr MkzfteslsdodzedC "  o.
- ddMisj BO|L H@HBYyeo’ dzOHO' Is! MW B A3 A § dzC
dz0 ff sd3d dz€ Iz, hts o' Hdatso dzt ¥ Is+ fmw IR
HsMwedg] degdew ff jodesets €' dzt Csfls' B OdZ o
- wlstcOlsj ¢’ v BOaofPdels WlsSIste” B dats tetsL 9 do Ols
ftosatSHY J dedzW 6" oz & fOdz' wisOIsd h O
Erddzi dzdzv SO CtsdzlstcOIsOC .

1L #fdzde ' dijttmMfjClsdad X Odatclz

r Odzts shoot'em up MmMddz dzts o dzd dzz o dzO
"ete ftsLdyos Is! J dzj d&3j dzlsd cfplR w3l drjrr dudzw e
f smiste' dz' o, Btsfmpd ° ~noddz s9° OlsO¢ d. )
tcsLtesBdd S 8 " dzhdmr ‘et O Isj, htse o
Mot d@3d wmMCtOQoddd SO HJqAZOR ydddd o L EZO
LokzzCBBod HPW HCBtcOE Is! o0y dzdo & totsdz 2 fls
ZzOofekzed. uvOCBY, Mdz'H L OL dZ2Ojuif® JOif ctisjsdH °
Btsdzzfm' &, wC' Ikjffjtc BsydzO L dzO2Isd © BOGC

ZzBHEB BO2BERZId BEets Y! sets Y Odetelz, o' dz Is

MdzOC " 9 ctBoy' 9. w! setsHdE Mbste' BECB L
By dzdeo sls® wCdrn dBsykls! f(teddzj Misd desoe d?2
9dSsted Mis ©dzdz" dzl8 Jsdzjyddssis ts ftosyj HIztodats’ G J
GJ2BY dzy 2 ' L desd3Odz Isdz" "ddz ' L Oatst dzd o d o3,
GtecOoy' 9. U OC 5y 90Oy d&zdoddz csLodlssC o
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CteOW "' ydedms Isjrdeszsec' 2 " cted sy ks mils O
L' wWodzws ydfm' L otOyOs yddsd o' L Ez0Odz ded dzgd |
Shoot'em up ftosHtso )y Iz° 9 HL &zOyOlsd mw
" Misste’ T, dZ2OHdA OB yd dztseo ' fsCtsdz dzdzv tefsSL fe
HtSL o tsdzw 8 s+ ° HOdz LOdzdh Olsdmw f s &z dzW¥ tc dz
Isj ndetsdztsc ' 2.

1. 5 Jdwedzj dgdz?" IsO odtc’ hj dedzaw ff totsB dzj f3

l dwodzj dgdgw IsO odte" N jdadgw ftosBdzj &3 [z
MC dZOHdzdd3 L O9o HOdzdzw a3, tME' EGPo yy2h g Qe
ssydsh' . [M' HJS d& CO LOCOd ddr ftssd
O OS¢ty MitsmMtsed "7 odt' M j dadaw :

- 1 OO dzi) ¢ JiRaRYdeR“]. Bllsd L OdzOHIs MS dzO

Hywe' mMdlkzoy" Z Gt Bsy s L HOIsd
o stesecd OlsOCkzeEls! ctOoayw BJL Y BHAdSGTL
vt ftesBdzy 3 dIgsy dzO tetsL e dzv dzzlsd A3
M¢ &zOH dzsMmls * hts HitsL 9 tsdzd Is! Gtlc@o yv a3

sflsdB3BOdz dzgd?2 BOdZOdz &3 ¥ odC dzd € 53
odgjMlsd L3 dzgd HEts dzse" € oBtesE' 8 OB
- [ sdeslstsdgs s ctc® MlsO* B dzts s ts dzdzts ¥
SBd3 Y d dgz to' L detsdzOdz’ Isdz’ Mmis! , sy dzO tet
Gj2Bfdzjt. | 0OftedC dzOH, dzts o sdfd ot
Codzbo s BSE dBsy kls! HESHOId B' d2d M| fe
v Jnds ydzg ItctsBdzjdzf . L o' LEZOdz! dzddz o ' H
deh i3 Is§mdz yded di3d Oy j SO Bsylzls
CtcOoy' 9. ARsyfOs®djed3d dIsd " dzv 7 53 5 dzt
9 ' Hitso Hdedrn Ctdsftsdzj dels' @ cted), h tsB
f " Hodhdlkd w¢" Mis! cted.

-1 JHBAE Sz OUWINRS) tclz ocdDtelislzy dzj *° L tokz ydzd d
Bsyj MlsOlsd ftesBdzj didts® HdzW cGteOoy' o.
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Isd®C, B obdts Blds &OCHdEBOd ds L

Vded € dzgj dedzv ydr ftesBdzj &3 © d BOG O dzy
sflsdB3BOdz dedm te" h jdzr, Odzy 2 ¢tfmls' 2 dsct
CGteOoy' 9 1O Isjnrdz ydzdrm dBsy dzdotsmisj 2. 1 Oy
Blzo LBORZzOdhtse Odedtfizlzd d3 * K d@ dhdy tstOC tu dsth) IsTzts dzC

1. 6 1 BMsOdksa O L OHOY'

[ dzv Mmlsotstcj dgdz? ' Ctetsotsets ftoeEtcOdRdetse ts
JWidSlsdo dzetsse MdMmilsj dgtse hlskydzsets " dzlsj dzj € Isk
LOatfdzg s yd2 ' odSdzdStsod? cj2d@fdzj?2, s

sz HdIsd Mk yomds f " HaetBHd HE tj OdZ
mMkftcslsdodzd ¢ @ k ' HjB  GtcOn Y Odztclz s hoot

Il dL dzOydlsd ts ) dzts o dz' nOtcOCIsjtedMmisdCd
~nOtcOCIsjtedL z¥ IsH Y Odzgte s hoot'em up, H dzw
Y dzlsj dzj S sz

it sLtesBdIlsd Otn IsjClskztclz MdMmlsj B " Iskzy
MyfjJydwWw ¢k cj2Bfdzj¥ shoot' ' em up IO L OB
ZO H' ' CctOoyw,;

tdOdz" Lo OIS IO " dzZsj ctlzo Olsd Mdmisy BBz
"Ctotsod? et ORdd?2 L OMissmMizdase dzO0 § dzOIs &

ltese J Misd Isj Miskzeo Odzdz?y MdMisg d3d dzO o j +
o' Ldzdr MIsddz ©¢ cted ctwOoay 9, LOBJLYjydoeh
z G6j2BYfd ;

tdLrbkdz sOsdy ftesj Clskz BO* Bklsd c6ctcO®
mMdMmisj d@gss  h skydesets ' delsj dzj CIskz, wWCO dzOHO
"Gtetso d 2 HsMe ' H, O IsOC sy HiSL o tsdzd Is H
CdeS Ztclzo Olsd dzO twddzS 2 " G 5t6.
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2hnftfuvlérrvec IRELL L Yt LAt OfV LW HF
2.1 1 sMsOdss S0 &jlsd

| sdztso gy e sB BlsdietsL tetsB C O MdMmisj d3d h Is
MefteslsdodzdS ' @ HAW 'Cocotet ftosetcOdgdas:c
f zOWtstcd3® Uni ty.

U CGHsZ H IAds)' O dz' LsX O dz' ts ) dzts 0 dz' J dzj d3d dzls d,
Mzf tetslsd o dzd € O BJ , md Mmlsj &3O h sk ydztse 5 " Oz
tdeW BtedBOY ' 2ded 3 J CtcOdesdz ftes MisOdz gt Oo yw
JIsOf cted, MIsOdzH Otclsdz' d3j ~rOdz' ¢ d oBtetsc' o

sdMmilsj @30 hskzydzsets ‘ dzlsj dzj S sz SO Mk tet
FtcOR ko Odgdz" &3 9L O dBsH '~ L " dsh s MmdMmlsj di3C
"deh Y MEftetslsdeodzedCd). I tsdzO fsoddzdzO L OB
ted OCy" = MY twdePodgd's * as Jdid MHO'i3d i3 Milso tste®
sz teslsdoe dzd ¢ d f so d dzdz' HJ ddsdzMmistclze Ols d
o Cdzt yor yd OlOSCE, ERdd, ttsLIsOMEzo Odadets dC
sOC sy § so d dzdz BOIsd o' LzOdz dZOcE®OIsL 9 NG
O iM% jtckz Bts2Boda H' 2.

2.2 10c¢0d dzd?2 & dfy

sdMmilsj @30 " skzydzsets " dzlsj dzj Slslz Hdzv Mzt
LOMsMizdzC 2 E Y Odzste® shoot'em up ftej HMIsSC
odL &ZOYoOels! ftsojH dgfk ottty dmes Mddz £ Gt
OlsOCd IsO LOrndMmMek Mzt@Edo dgd -~ Odz" L &3 H dz
MisteOIsj 6" ydes™ tsoJH' dz€ (.

stc' @3 Istsc s, otetsed f so ddzdz BOIsd 0©Odz
szfecslsdodzd¢d By kls! BOIsd ' Ldalz hodHC
fjtejmMkzo Olsdmw MmMistcdB ¢ O3] . [Cte" d3 Istsc 5, |
Bdzdy dz' sets Btst 1SOC GlsodaOdd®@d UL tswd. OB &
Blzlsd Odz dgso Odzd?2 o HY tso ' Hdzfs.

Av mMdmisj BO Mfsj Cssoa OdzO IsOCdd3 yd dzts o
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tcj OCy' ' 5 dzO H' ' GCtOoayw IO MsotstedIlsd o' HY
HtSL 9 sdzw & s M tcslsdodzd SOz JWJjSIsdo dets to
fjtejNPNCBBH SO L dOAtHdIsd tflsddOdz dzd?2 h dzwr
otcOnrtsolzt IS tds ta GifstgjdgO dz' Iseds 2 tfp d - H T 2, o ¢ dzt
SOCIsdSk ftodrtsolzo Odzdz SO Mytess d [zdzd € dzlz ks

stc' @3 Istsets, mMdMmisj B3O h skzydesets ' dzlsj dzj
L3 dzed MistcOIsjc' 2 MEzfteslsdoded ' o kZztsOHzEy b
GtcOo yj o 9HO' Is! Mmw ftotslstced dizOIsd Mw Y dodds
feslsdo dzd € (. sO0CO0 MdMmMlsjdBO LOBjLYJjydls:
ftcOcdzzlsddzdd Blstied B3O d&O2CtOMd?2 tjLbkzd Is
Slsted d3dzo Olsd desoz OkzHdIsste' & .

2.3 10c0d d7 5B d3j ¥ J dzdzw

c¢ ' "csoaddmBH®miz gz dztse 5 ° dzls gz ¢
Blzlsd tj Odz' L ts9 OdzdQ@n idd0y 3 @ teds p tisigzlzd dex@ @ § I8 O
ftesetcORH @dzligls | BO h skzydzse s B Hzls g dzjcy OO f
Hsf sdice st &Q & 'das@ap'c” " N@ v IMEEstofsgeej mizd = o tolz -
Hdzv OlOC (.

[ de ;30dz! dz' Md fipldcjsdgds’c o o d@dndsfs f iz dz$ Iz

- 1 te sy j Ififeb @ore i710700K / AMD Ryzen 7 5800X.

- [ 11 6GBIRAM.

1" H ] 5 ARBRR@ON RX 5600 XT / NVIDIA GeForce GTX 1660 Super.

- [ " Mmyd dz60GHBd iggdlz :S S D

s dMIs@E&HO Oyt 9 Olsd dz0 s j cOPBMHIO? offde
[ 4n 64 .

2.4 Ytwdikhjdd' kO LOdjydshls

U ftesjSls' EBLEEYHOS IS! MW &OMskf d 1§t
‘G d? fsctORdd? L OMlstmMizdass dstsy
Wi ndows 10 Ot 11. I Odzd sB d3d M 4 dz
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WdS Yy SOk O dsyddetsmisj2, ht H
S jteOy' 2des’ MdMmlsjdkd Wi ndows, O IsC
tdeh da3d Sl sdej delsOBd Gte( ;
"ctod? fLscwOBdd? L OMshkzdse &ty
&zj o' HYte HO' & dz BOdz dzd 5 T fls d3dac
tsetlsd ctd tjSsdjdik s v odS¢ stdf
~5YyoO B ' dz' d&3Odz' dzd &3 MdMmisj dsded &3 o d Bs€C
- HdY ke, hwse fMdmlsj kO hlskydses '
fslstc' BdzO ©GEDKEo GdeiPogy@z, L wCdd E
M) B0 oGeseE o;
- MM B0 dZOo' €Oy’ = MkfuslksdoddC' o it
o jtf' WE tokh ' w.
sdfMlsj B0 zw kO Mk{ s Sdodfdedzjodzlsald SNatadh
Clstedn sy j dai § Hteddzo Okdmw dzO o j tefy’
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BAt mwursvuvt ¢ vo It flsvuvloéorrc YtdLtofrd
3.1 UMds' Slskzo Odadz® 17

rdzv o' LkOdz' L Oy sfidhk WE&RS Yy tdod o
L bsytk Ltttk Gtsicdd siz® OmdnilsOlsdmw H' 06 tcO

[ d&z¥ dzOh tsEéts ' Gtsotsets L OMssmizdSE dod
9 HtSBIOY O HCH deod I s O bk Gcte

OMUHaHHSA
nepelLuxon
"extends" v
\ \
* 5
. \
\

"ex{endsu
"extends"
PearysaHHs Ha aii
CrexenHasa \ “includes” - - - rpaBus
rpaeuem

"extends"”

OTprMaHHs
eddekTiB

3MiHa WBWAKOCTI

“extends”

Bopo

HansHsa aTaka

P
.

"includes"
“includes”
e *{ BuxHs aTaka

t dMEZIMEE " OCOBO o ydHyjdals'™ 9 (tedmizdats§

10 HSfBdBsess Yy ' H' OGteOdBd dBsy dzO0 M
HSHOLSCtsd ' oBtescOBd, H} BfdMOd sMmdse
sOCHYY H OctcORHd BfBHEOYGO' IsO ftosj Clsizo(
Mz tetsls d dsddd S AzfDmditsaidz’ ¥ £ dz& 1§D ts BE[7]L Ofis s
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Mmoot

3.2 1tts' Clkkzo Odzdz?r OR' IsjChizted I

[ " OCGteOBO C dzOM' o ‘ 9 Oy dzdo 58

‘' ClesoEt L OMssMkzdSE 3 Odztel
R 9LO Lo WL Cd, dz s5BEG] 88H Oaryd oteljd T dD d
H' OctcOdiRd HBf By |

[8]. it sLtesBSC O y°*
LOBJ LY Jyuydisd J W J Y lsidfeedBj2)teldiindzE y© s dzlz 8 O dzc

Y Ofls d dat

shoot em uf

EnemySpawner

EnemyHealth
+ spawnRadius: float cinterfaces>
P IDamageable - _Health: int
+ Spawninterval. float + TakeDamageEvent(); void <} ———————————— - _MaxHealth: int
+ enemies: EnemyScriptableObject] ] + DeathEvent(); void + Collider: MeshCollider

- Start(); void /:\ RangedAttackRadius

- SpawnEnemies(); IEnumerator + BulletPrefab: EnemyBullet

______________________ + BulletSpawnOffset: Vector3

AttackRadius

- DoSpawnEnemy(); void

Enemy

+ Collider: SphereCollider
# Damageables: IDamageable [,]
+ Damage: int

+ AttackDelay: float

+ Mask: LayerMask
- BulletPoaol: ObjectPool

- Hit: RaycastHit

- targetDamageable: IDamageable
- bullet: EnemyBullet

- OnAttack(IDamageable Target); void

- LookAt(Transform Target); IEnumerator - + OnAltack: AttackEvent
T i # Attack(); void
- Die(): void # AttackCoroutine: Coroutine 0
+ CreateBulletPool(); void
# OnTriggerEnter(); void
EnemyPainResponse - HasLineOfSightTo(); bool
«e:amil» i P # OnTriggerExit(); void
gen - Health: EnemyHealth # OnTriggerExit(); void
«external» # Attack(); IEnumerator -
Animator ) )
+ HandlePain(); void
+ HandleDeath(); void
EnemyBullet
EnemyMovement + AutcDestroyTime: float
- LinkMover: AgentLinkMover + MoveSpeed: float
+ Player: Transform + Damage: int

+ UpdateRate: float + Rigidbody: Rigidbody

- FollowTarget(); IEnumerator

- OnTriggerEnter(); void

+ StopMoving(); void

{ (ME3AEE ' OCE@BR' o, (isbPws OfEdHRdeES o d

mModsmis' 2 dats)

10 H' OctcOd ftoj HMIsOo dzj dz'
fsojJH UGf@glzdfdsdydo dzd OB o Gt stsy J dz ¢
3 ssHJ, hts odL dzOyoOs Is! et WikzdC y' sdzOc
Lo' wLCd d3 ¥y CdzOmoOdd, HSf sSd&3OGc O Is+ L t

[ OdzO H' OcOBBO BOLBoaddz COtC Omtsds
CJozoPumAs o dzd OB o Gt l sdz®@ ditsy j B L
fiesyjmM' twsLtsBSd HAzY otcOnlzo Odedz? € ts5dzS o]

s mdzts o dz C

h s
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3.3 1tedCdzOHd dz@2y' $Oo' ' hdn Odetsdld ¢

1 02y CO0o "' hddsd Odzc tstod lsdz@azd 5 @&y @ dz st I
Mz teslsd o dzd § * o

[ OCGtOBRO MisOdz o &zOo ' s Oy’ Nav Me s h
fieslsdodzdS' @ E cdte' o' H §hbkCEk hdwaibk HIE
Cdzt yso® MlsOdegd IsO f jtejrtsHd o y dzdogd v d o
tc d 8)3).

ﬂOHaTDK.

CnaeH sopora

—mmw{@7

MpaBels He 3HalneH Mpagelb 3HaAaeH

lpaeelb NepecyBacTLCA [&————————OHOEBNEHHA WNAXY

MepemilleHHa ao rpasuA

MepeMilleHHA Ao rpasyA Mepewukoaa Ha

winAxy

~ KiHelub

t MEZIBEE " O OBO MisOdded Mia dzs ¢ dzOd & & @) dzd 2

lteslsdodzd € d o ctof f s9 d dzdz LHOId o dlL
Fdzd COId fjtjhCtH IO jW,jSIlsdo diszers'telisdz tff
hdzw iz Oy’ OCdd3 yd dztsds:

O Shts ctcBo jy! k ftsd Ltttk ottt O, I

B)C SNt ete@ojy! dzaj B sdz . L stk oatsteisce C

o) SChts dgO hdzZwrkz oeBtesc O fjtcjh CSHO, . Ist

) Sht astese HBMWE Yy ' d2, bkts o' dz OlOC

bz stcdIlsdz dzOe " cOy"' °’ Nav Me s h ‘ 9 Oy dz
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MdMmisjd, "t HELoBd' Moty sOlsd jWjSisdes

sO¢dR w¢ fléislsdo dzd S d
1 OfMlskf dzdds Odc sted s Bsds Ols OBHY tsisds e a8 dzd &
( H deed.8)4).

N [Hi] A )
paseLk ¥ noni 3opy? ;\- EeaniansHICT:

%(I‘Ipﬂmye no FICIEIEL,HJ%

Bopor Mac JankHo aTaky

paBeLk y 30H

[TaK]

( ATaxye rpaeus

{  MEzAAEE ' O LOBO OF Isd o dz®fy IOt teiay Is of asdeg H " &k
oS skOdd?2 MOdBMmis 2 dats)

¢ dzc s tE@AdAREdzY ¢ O k dzOMmiskz § dzts Bz :

O Shts atstetse dBO' HOd dz¢ OBOCE, GcttOo j

o stetse ;0OsOC Lz’

B) Chts otttHeOddzjdzt Z@IsOCE IsO cteOo jy' &

ftew g HB cteOoyvw, ' ¢ sidads teetsO 0Qilsy ¢ 28

o)X Shastc@o jy! dzgj k tsdz L tek oatstetse O,

b dzestedIlsdz OlsOCd HEY] HfshMisd2, O0dj 26
tc' 9o jdz odCdzdtlk H&ZY GctOoayw SO LOBJ LY Jyc
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3.4 ulbaitste jORdr My teslsdo dzd S "' o

rdqLO02dz Mefteslsdodzds '  ©# " H' O € dz¥ yts
W stcdzlz o O dzdz' ‘"Clesotsets HBMO HEZ GtOo yw. H
o Isd dz' detsets ff dzOdzz o Odzdz? IsO twtsL tetsB § dels § B8MS
L ct@BguifdsmjtcjHd 5 oaff dzdo Ot Isy dzO L Oc Odz!

glsddzz eoBtese’ 8 Bk dz2Oh ' 2 G’ -iEO.! P fidetf d
cted fBdZVGE O o Ik, hts GcttOo j Yy sq ddav ’
tcOdz N j dzi 9o ' HGCtedlIs’ dz¢ Hflse 2 W dsdexizd(Ils dy dfig
ydmdzj dedegdr dzjBj L B! . h ssBecssatsyds 2 o
oS dzd ¢ Olsd MlstceOr OBB IIstcedo tsclz, Mlse tstes 8 y
9decdzvHOIsd L OctetsL dzd o t5, h 8B GtcOo j Y- o'
odCdzdC " 9 dzO C Yy desdzgz Ctotsy

Il dH dBsHjdz' BO' o' HfBse HOId R OtOCIs &
HoBMRBO HBacddi dOT ORI, L O HGSftBsEtsE WL
BO' BEBES LOn(mE. dBdJBHO B OGEJd3 s dMtsdz
otstctse  BOIsd d3d dzj o jdzd Sz € dzr €' fls! L H Bt
heodHGC' Miss .

t Mz dztE § 58 jitch B0 g gHaBEAL 2 )M O3t f
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Hdew OlOCd, O Bhyj, bk oSEBEO BEH,j B( Had

edf.. 3.6)

i M zE§ 8 j & Hikesets oBEBEO (tdMmkd

[MsOdzdzy BsHj dzr RO Bj dgh d2 tesL &' ts, d;
&Of ° widS, wCdd ostsE OOSkoOkddj. [
LHstse ' W, Odzj hodHC Ml ¢ [wiffpko @dpdpy &t

{ Mz dztE§ 58 j & btejls! scts otSscO (todmk dz
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sOCtsYy BlRzdzs EZroOdzjdgts to' h jdadgw L O3 dz® o
2_6ets oadHE. rdzwv  ftedC dzOHkz BRzdzs Mlse tstcj dzf
HOdz' dg8 segts BIBE f sfmd dzf ez @ . o & { fp itz t§ R s
o' Hte' Ldzve s MwWicts IO CstEaZ.stetsdz s O

t M dz8€  Bz®odHd obkce' & (tdfbkdst o

[ BLEdzv dzaj s Odze BOY' W Mkftslsdodds' o.
dzOB 't Odz BBOY' 2: G jtej Mzo Odzdz” ,( HAB® O S Qg d fijts
UnityH dzv vy sé 5 o d¢§ tsted fBrinmter sv fd 2 C @Ry 0z
fdtedntsHd & 3 MlsOdORd.

tdmMzdetE § dz3 O yY' w Mdzj els’™ GJeslsdodzedsc O (ted
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dzv toj Odz' L Oy’ "W gdcy nfplsi@dza o8 ZRIE Odz Ols
Animation Layers [11] ( Hd o . te.dIfn. sMPdzlaOdes dzgz M Ot fn
fJtej Mzo Odzgdzv, BGlsted d3Odzdzy M CsHd ' Md3j tels”’
GtcOoayj o' daj o dHdzs

Walk

Get_Hit

t d Mk detsCBasklaye® dz' Z3AsdipOdzs S o d ¢ sdzOdzd 2

[tk d20 ‘PHAids e ' HO' L O OkOCE fslsdo dad S
WCBEs fls Odzk(, H Cete' die difigsj t3s.' 1 1)

Attack Layer

{ d flk dzsCAtt&kLAyerodz’ OO (tdMizdsS oS s

4 dzts ' Odz' ikOyY " ° HOSb s L BsG Iz Miseo stob ¢
sB' " Hdzz¥ yd t' L dz yOfmlsddzd Is' d&zO o tsH dzts d3k
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40V RY JTERBLUCURM 1t 4t of1RrRM { wzr
4 1100 Iskzo Odzdz? § OtcOd3j Iste' & Mkzf sl do da

[ dzw dzO dzO" Is iz 9 O dzdzw f OtcOd3j Istc’ o miz{
o d ¢ stecd M ls BeviftableDibject[12]. 10 HBftBse: IsOC 5
tcsL tesB dzj dzdz? Gtd MISO Lticlzydz " dels C'd2c dgisyg
Ld3 dedlsd f OtcOd3j Isted oBWKLSEO B L dzj SB A "t
ScriptableObjech O L d@3sclz Mlso tstes 9 Olsd CtsdeW " G ztc O
ftow dzgs o ‘Uditipt jiCde@syalzs M tctsh 2 dzOdzO"M Iskzo O

1l EnemyScriptableObject OH O Is! MW § Ot O3] Is-B Mk ffiztc
LHBts9 ' W, ‘ zOdzOM Islzo Odgdgw h @caf H&ls @)ls 'N,a v
hodHC Mi! ootsteslslz IsO ' dgh

/I Enemy Stats
public int Health = 100;

/I NavMesh Configs

public float AlUpdatelnterval = 0.1f;

public float Acceleration = 8;

public float AngularSpeed = 200;

public int AreaMask = -1;

public int AvoidancePriority = 50;

public float BaseOffset;

public float Height = 2f;

public ObstacleAvoidanceType ObstacleAvoidanceType =
ObstacleAvoidanceType.LowQualityObstacleAvoidance;

public float Radius = 0.5f;

public float Speed = 3f;

public float StoppingDistance = 0.5f;

I Odz' 3y ssH Set upEnemy d&&OdkzO"Istse Iz° o fr
oS dzdC O OS2 MOBBId?2 djIlstsH L AttackSecr
Oks0¢d:

public void SetupEnemy(Enemy enemy)
{

enemy.Agent.acceleration = Acceleration;
enemy.Agent.angularSpeed = AngularSpeed,;
enemy.Agent.areaMask = AreaMask;
enemy.Agent.avoidancePriority = AvoidancePriority;
enemy.Agent.baseOffset = BaseOffset;
enemy.Agent.height = Height;
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enemy.Agent.obstacleAvoidanceType = ObstacleAvoidanceType;
enemy.Agent.radius = Radius;

enemy.Agent.speed = Speed;

enemy.Agent.stoppingDistance = StoppingDistance;

enemy.Movement.UpdateRate = AlUpdatelnterval;
enemy.Health._ MaxHealth = Health;

AttackConfiguration.SetupEnemy(enemy);

L Cd¥ ' ckztOY' AttmkSglptabléGbeots OC MO B,
fsfjtejHdy BBk, MIsyOkSE LOHOsI! M 1§ OtsC
&3j lsBetupEnemy wCd2 &O®Ohkssobk‘ §OwOd)stedi Ol
b dzOdzOh sk o Odzdz? o RSHWIS! HBHOKCEe ' f OOC

public bool isRanged = false;
public int Damage = 5;
public float AttackRadius = 1.5f;
public float AttackDelay = 1.5f;

/l Ranged Configs

public EnemyBullet BulletPrefab;

public Vector3 BulletSpawnOffset = new Vector3(0, 1, 0);
public LayerMask LineOfSightLayers;

public void SetupEnemy(Enemy enemy)

{
enemy.AttackRadius.Collider.radius = AttackRadius;
enemy.AttackRadius.AttackDelay = AttackDelay;
enemy.AttackRadius.Damage = Damage;

if (isRanged)
{

RangedAttackRadius rangedAttackRadius =
enemy.AttackRadius.GetComponent<RangedAttackRadius>();

rangedAttackRadius.CreateBulletPool();

rangedAttackRadius.BulletPrefab = BulletPrefab;

rangedAttackRadius.BulletSpawnOffset =
BulletSpawnOffset;

rangedAttackRadius.Mask = LineOfSightLayers;

[Hd& 2 kk MOkkz Ctdl' ckwOy' ¢ &y dz
Mfteslsdo d2dS ‘o0 BO2BLIsdy Shkz &y 20 dzj ¢ ¢ &
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Mg teslsdo daPy 'tcaf ¢ ZOH MEftslsdo ddEH o Ols BOIg
fl HO®* ZOOS s (Hdo. twdf. 4.2)

ince Type Low Quality Obstacle Avoidance

[ Mk dzti § Sdel b Otz 3 dz' BE s B ks k8 & dAPEaER f)s ' 2 «

skls sy dz0 fod ksdlsd, "t MstkSlkztO® Hot
TOEOCkjtedMmisdSd o' His' L dzws st W,

6> Ranged Enemy (Enemy Scriptable Object)

ow Quality Obstacle Avoidance

tdmzdzE S sdeV 2 c 2Oy ' W (Hidd ek &<ts da® Gt m)ls * 2 d

[ls%j, kOCO Mgkt EPSB@®EE]IS] yYOf &O
OO sz o Odzdz? B OkOdNME cttd o ©OLJ L ok yd
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4 1209 " Oy v IO OBOCO MkzfttslsdedzdC ' o

1 09" 6Oy v Mkzfteslsdodzd ' &9 toj Odz' L ts9 OdzO
Bsy dzd o sMis H €z tc ln otftlpfdstsdy s iz tetslsd o dzad € * o .
zOes ' ¢ Oy’ NavMesh, ®&tsydzO0 fMmlsotstes 8 Olsd ¢
fjtejhSCsHd ¢ dgOdelzs gl s e s dziz* Wisy dets ¢ ts
C i3] sNay MidshAgenf Hdo. dm. 4. 3)

+ + Nav Mesh Agent

TestEnemy

Auto Braking

Obstacle Avoidance

Quality High Quality

Priority 50

Path Finding

Everything

{ d b dzts § & d31 & Ngv dtesh Agenf ©d Mk dzsS o d S 5 dzO dzd 2

c¢hts ctOo j y- ydod?2 ' OGc jdzls Nav Mes
Cstelzlsddz® o' Hfisj yj dedz" cGctcOo yvw:

private void Start()

{
if (Player != null && Agent.enabled)
{
StartCoroutine(FollowTarget());
}
else

Debug.LogError("Player Transform is not assigned or
NavMeshAgent is not enabled in EnemyMovement.");

}



34

sts@Gtstolzls d dzd

private IEnumerator FollowTarget()

{
var Wait = new WaitForSeconds(UpdateRate);
while (enabled)
if (Player != null && Agent.isOnNavMesh)
{
Agent.SetDestination(Player.position);
}
yield return Wait;
}
}
r dzw tcj] Odz" L Oy"' °’ (O} SHOXNN/| odStstcdmistso z¥

RangedAttackRadius. v Ct)(dasfds. HYisdhis @4 .
LOatsHdIsy E yj2?2 tOH'  EM, Iss oadkzO® HBHO' Is!

protected virtual void OnTriggerEnter(Collider other)

{
if ('other.TryGetComponent<IDamageable>(out var damageable))
return;
Damageables.Add(damageable);
StartAttack();
}

{ iz daE§ CADEBS d o tstcsadC t6 dAFEARERIEHS’ 2 dzts
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) fdzy L @fldE O s MY OkOSC 0O dz02B dzdy Y’

protected virtual IEnumerator Attack()

{
var Wait = new WaitForSeconds(AttackDelay);
IDamageable closestDamageable = null;
var closestDistance = float.MaxValue;

while (Damageables.Count > 0)

{

for (var i = 0; i < Damageables.Count; i++)

{
var damageableTransform
Damageables]i].GetTransform();
var distance = Vector3.Distance(transform.position,
damageableTransform.position);

if (distance < closestDistance)

{
closestDistance = distance;
closestDamageable = Damageables]i];
}
}
if (closestDamageable != null)
{
OnAttack?.Invoke(closestDamageable);
closestDamageable. TakeDamage(Damage);
}

closestDamageable = null;
closestDistance = float.MaxValue;

yield return Wait;

Damageables.RemoveAll(DisabledDamageables);

}
AttackCoroutine = null;
}
ce¢hts y' dz 9drtsHJIs! ‘L ®©OH' EMO
Os0OCE:
protected virtual void OnTriggerExit(Collider other)

if (lother.TryGetComponent<|IDamageable>(out var damageable))
return;

Damageables.Remove(damageable);

if (Damageables.Count != 0) return;

StopAttack();

Ol O¢
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}
public void StopAttack()
{
if (AttackCoroutine != null)
StopCoroutine(AttackCoroutine);
AttackCoroutine = null;
}

[Od dz OkOSCO fwOys' LO kOSdd MOk
fdtejo €O, yd * w¢' M fjtejhCsHd d& 3 ot

private bool HasLineOfSightTo(Transform Target)
{
if (Physics.SphereCast(transform.position + BulletSpawnOffset,
SpherecastRadius,
(Target.position + BulletSpawnOffset -
(transform.position + BulletSpawnOffset)).normalized, out Hit,
Collider.radius, Mask))
{
IDamageable damageable;
if (Hit.collider.TryGetComponent(out damageable)) return
damageable.GetTransform() == Target;

return false;

[ dz%v HOdzodf SAste@fdsCso z° s+ MW MdzOWH, W EO

public void CreateBulletPool()

if (BulletPool == null)

BulletPool =
ObjectPool.ObjectPool.Createlnstance(BulletPrefab,
Mathf.CeilTolnt(1 / AttackDelay *
BulletPrefab.AutoDestroyTime));
}
Bull et Prefab: \d ftcJWOB B' " CIsO GCL

flso stoj dedz? jSL Bt @ Ckdr b QE®R 4 wike
BsHjd' , O kKOS &y dO Lesedlsd €' d& O ¢
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4 [Asted 3O dedzy M CtsHd Httslsdo dzd € Od3d

stsyjdz sB' “Cls, wCd2 LHOLd?2 tslsteddize
| Damageable, s oadL dzOyo' thdsed d&jlstr

public interface IDamageable

{
public delegate void DeathEvent(Vector3 Position);
public delegate void TakeDamageEvent(int Damage);
public int CurrentHealth { get; }
public int MaxHealth { get; }
public event TakeDamageEvent OnTakeDamage;
public event DeathEvent OnDeath;
public void TakeDamage(int Damage);
Transform GetTransform();

1 QjtczoOHizsit¥tse ' wWdz Mezfteslsdodzd S © 9" HY B
2tsets &3 ssH TakeDamage:

public void TakeDamage(int Damage)

{
var damageTaken = Mathf.Clamp (Damage, 0, CurrentHealth);
CurrentHealth - = damageTaken,;
if (damageTaken != 0) OnTakeDamage?.Invoke(damageTaken);
if (CurrentHealth <= 0 && damageTaken != 0)
OnDeath?.Invoke(transform.position);
}
}

s dzOm EnemyPai nResponse 9 Hitseo  HO' L
slsted B3Oz hCsHE * Mdj tols!

public void HandlePain(int Damage)

{
if (Health.CurrentHealth > 0)
{
Animator.SetTrigger("Hit");
}
}
public void HandleDeath()
{

Animator.applyRootMotion = true;
Animator.SetTrigger("Die");
Animator.SetBool("isDead" true);
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50C0 MdMmlsj BO Blted BOdzdzy " SsHd LOBJLY
HSLotsdzw' tesLh dtos o 0OIsd WkdeS y' sdzOdz §f ted dzj

4 1407k desC cCOoyvw 5O EMC &zOH dzj dzdz? Mk (¢

L Yy 2 Gt cOrzdzsS GteOoyw Htoj HMIsOo dz]
Ssteddzlz’ L O L dedn jOmIY izt figlssts dosadelz o 9 lisdh

shdsodzddz sCOL ddCsd3 ftesetc] Mk o yw

rdzv Cjtekzo Odzdzy yS Odzd o PanisManagerS Kig @ 1S
o' Hftso' HO' LO dOS¢tfdyj ddy yss¢ Is6 A
Hsf silise s wWEtsets dzOStsfdqukze s mv tsycd:

public void RpcAddDarkEnergyPoints(int points)
{

darkEnergyPoints += points;
if (darkEnergyPoints >= darkEnergyPointsToAccess)

darkEnergyPointsToAccess = firstFibonacci +
secondFibonacci;
secondFibonacci = firstFibonacci;

firstFibonacci = darkEnergyPointsToAccess;
counterlCanEnter += 1,

CChs C'dz €' Mls! wysS Isj ddes’  j dzj tec
' HBEkOO' Is! Mw dztse dzj dzdzv L d&zOyJ dzdzv dzO Ld2O
" st dztss 4. 1

0Oe p ™0 ™0 p 0O p (4.1)

H D T darkEnergyPointsToAccess
Eidesdzj to ; CtotsC Iz
"O¢ 1 firstFibonacci;

"O¢ p 1 secondFibonacci.
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4 C dzOH dz' Mmls o stetse " 9 BJLiBMjtejHdy 5 L
CtcOoyj 3 syss Isj d@gdets’ Jjdzjteec' . 1 dzv y! tsct
sBO6' CIs ScalingScriptabl eObject
public class ScalingScriptableObject : ScriptableObject

{
public AnimationCurve HealthCurve;
public AnimationCurve DamageCurve;
public AnimationCurve SpeedCurve;
public AnimationCurve SpawnRateCurve;
public AnimationCurve SpawnCountCurve;
}

AJ2 ©BBO'GCIls HBLOtGAY LtcsBdIlsdB Cdzddolzo
~nOtOCIsjtedMsdC O ftoslsdoadzd SO (Hdo. tdm. 4

tdhMzdzs S tcd o ® Odz' B3Oy LHBSOdOW (tedMmkz

v CdzOMm" EnemySpawner tj Odz' L tso Odzets d3J
LOdzj ydets o' H (lstsydzed s spydzs e By dB3dz6 s dzg dzf t
zsosets Mizfteslsdodzd O, Qe GO Ols P E
Sdatso dzs 8 Is! MW o' Hfso ' Hdzs HB f Blstsyded s L daC

private IEnumerator SpawnEnemiesRoutine()

while (true)
{
var randomOffset = Random.insideUnitSphere * spawnRadius;

randomOffset.y = Of; // Keep the enemies on the same level as
the player
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var spawnPosition = playerTransform.position + randomOffset;
if  (NavMesh.SamplePosition(spawnPosition, out var hit,
spawnRadius, NavMesh.AllAreas))

{

enemies.Count)];

var randomEnemySO = enemies[Random.Range(0,

var scaledEnemySO =
randomEnemySQO.ScaleUpForPoints(scaling, pointsManager.darkEnergyPoints);

var enemylnstance =
Instantiate(scaledEnemySO.Prefab.gameObiject, hit.position,
Quaternion.identity);

/I Setup enemy with ScriptableObject configurations
scaledEnemySO.SetupEnemy(enemylinstance.GetComponent<Enemy>());

if (enemylnstance.TryGetComponent<EnemyMovement>(out var

enemyMovement))
enemyMovement.Player = playerTransform;
}
if (enemylnstance.TryGetComponent<NavMeshAgent>(out var
navMeshAgent))
navMeshAgent.enabled = true;
}
}
else
{
Debug.LogWarning("Unable to find valid NavMesh position for
spawning enemy.");
}
yield return new WaitForSeconds(spawninterval);
}
[fyr  wg T Ot OCUsgHe d Mls ®F dH Slf B BsE 585 W !

L d3' dz¢t aOlsd mw

scaledUpConfiguration.Damage = Mathf.FloorTolnt(attack.Damage *
scaling.DamageCurve.Evaluate(darkEnergyPoints));

scaledUpEnemy.Health = Mathf.FloorTolnt(enemy.Health *
scaling.HealthCurve. EvaIuate(darkEnergyPomts))

scaledUpEnemy.Speed = enemy.Speed *
scaling.SpeedCurve. Evaluate(darkEnergyPomts)

SpawnDelay = InitialSpawnDelay *

Scaling.SpawnRateCurve.Evaluate(darkEnergyPoints + 1);

sO0Cdd3 yddzedfS sted figteS o 2° Is! mMw  MmdMmisj &30
Jdgj e 7, wg BJLYBMjtjHd 5 of dzdo O Is!
HddzOd3' ydes f " Hodh zoOlsd t'" oajdz@ odSdzdSkz +
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wedn BOddd Mots’ kd COdz dg R~ OtOCIsj ted Ml
oditstcdmMisso¥ 9 Digd Hdalsj € tczo Odzdzy o StetsE O
desodm WkdCy' 2.

v ftesyjfMm' twBtslsd Bkddzts LH' 2Mdaj dets ¢ dzd
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TEMM/IN3AVH JIOKYMEHT

DIMENTION OF DARKNESS
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1 CHEIU®IKAIIA

1.1 Terpa

Mexanika: Shoot em-up
Texnonoris: PC
IcTopis: I'T -HaykoBenb

Ecretnka: Fantastic + Darkness

1.2 IlinsoBa ayaiTopis

I'omoBHOIO ayuTOpi€ero Hamiol Oy Iy Th YonoBiku 16-40 pokis. I o
ayJUTOPIIO0 MAlOTh NMIPUBAOUTH: AHHAMIYHA cHCTeMa 0010, rpadivHi edekTH

30poi, KOOIIepaTHB, MOXKIIHBICTh O€3MEKHO PO3BHBATH IIEPCOHAXKA.

1.3 USP

— Cupo0OyiiTe cebe y posi Bi4aiiAyIIIHOTO Teposl Y HEBIIOMOMY TEMHOMY
BHUMIPIOBaHHI, IKHH HAMaraeThcs MOBEPHYTHCH 10 JIOMY;

— OTpUMaiiTe 3aJ0BOJICHHS BiJ] JHHAMIYHOI O0OHOBOI CHCTEMH, 3HUIIYIOUH
BOpOTiB;

— He MaifTe 0OMe)XEeHb 110 PIBHIO PO3BHHEHHS IIEPCOHAXaA;

— 0e3MeXHO 3HHINYHTe BOPOTIB IIy4nX OCTIHHIM HaTHCKOM Ha Bac.

1.4 Yac irpoBoi cecii

I'pa He Mae piBHIB abo Miciii Tomo. ['pa ckiramaerses i3 3a6iriB. Koxxen
3a0ir, Ha IMOYaTKOBIil CTajil 'pH, MOKe IIPOJIOBXKYBATUCH BT 5 10 30 XBHINH. 3

ITOJTaJIBIIINM TIPOTPECOM TPpaBIlA Cepe IHiil yac 3a0iry Oy/e 301IbITyBaTHCh.

t ik detd @ siste2 dz§ O - Chsdgydelfs H s & tod



58

2 TEUMILIEN

["010BHO¥O METOXO IpaBIld 3a rpy Oyze Ha30HpaTH JOCTATHIO KITBKICTh €HepTii,
3a OJIUH 3a0ir, MO0 BiIpEMOHTYBATH IPUCTPiil KU TOTIOMOIKE ITOBEPHYTHCH
HaIroMy reporo aojomy. I paBirio Tpeda Ha30upaTH HEOOXITHY KUTHKICTh
€Heprii caMe 3a oAuH 3a0ir, 00 MOMiX 3a0iraMi €Hepris HaKOITHIyBaTHUCh HE
OyJe Ta IIpu CTapTi HOBOTO 3a0iry crapa eHepris 3HHIIYeThbes. [{e i € ocHOBHE
BHIIPOOYBaHHS JUIA TpaBIsd. Takok HoOMy OyJe 3aBa)kaTH 30HpaTH €HEpTiio
nocTifinuii HaTucK moTBop. [I{o6 MaTH 3Mory Ha30HpaTH JOCTaTHRO €Heprii 3a
OJIUH pa3, TpaBIfo Tpeba 3poOurtn GaraTo 3abiriB MO0 BIOCKOHAIHTH 30pOr0
KOCTIOM TOIIIO.

I'pa mimuThes Ha JIBa €TaITH: 3a0ir Ta BiIIOYMHOK Ha 0a3i. 3a0ir € OCHOBHUM
€TaIoM IIiJ] 9ac SIKOTO I'paBellh IIOBUHEH OTPUMATH OCHOBHE 33{0BOJICHHS Bif
rpu. ITig yac BimounHKy Ha 6a3i rpaBelb Mae 3MOTY: BUTPAaTHUTH 3i0paHi

pecypcH Ha BJIOCKOHAJIEHHS CIIOPSKCHHS, BIIITOYUTHU Ta 30€perTH rpy.

t dfk dztd @ sise3 dz§ O -8t Chsdgydelfs H 5 & tod
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3 ICTOPIA TA CIOXKET
3.1 Beryn

I'pa He € CI0’)KETHO Opi€EHTOBAHOIO, aJIe TPa Ma€ ICTOPIIO Ta MIHIMaJIbHUN CIOJKET

00 IpaBels PO3yMiB JIOTIKY Ta IPHYHHH TOTO IO BiJOYBAETHCS MiJ] Yac TPH.

3.2 IcTopisn

2087 pik, BUeH1 Y HAYKOBO-JOCII THUIIEKOMY IIEHTP1 JOCIIKYIOTh ITapalielIbHi
BHUMIPIOBAHHS Ta MOXJIMBOCTI 13 HUMH B3aeMoiATH. OIHOTO pa3y 32-piaHOMY
BUYCHOMY BJIa€THCS BUHANWTH MPHUCTPIH AKUH MOXe PO3pUBATH IIPOCTIp Ta
CTBOPIOBATH CTAOLILHUII ITOPTAJT 13 iHIITMM BHMIpIOBaHHSIM, ajie BiH HaBIiTh HE
Mae 3710Ta/IiB 1[0 MOXKHA OYiKyBaTH BiJl Toro BuMiproBaHH:. [[ikaBicTs Oepe
BEpX HaJl TPYIIOI0 BUYCHUX Ta BOHH BipIIYIOTh PO3IIOYATH €KCIIEPUMEHT I10
3aIlyCKY 3B’53yI0YOTO IIPHCTPOIO, HE OTPHMABIIH Ha IIe JO3BLI BiJ] KEpiBHUITBA
Ta He MOIIEePE/IUBIIH IHIITUX BYCHUX.

Jecste micromana 2087 poky, 3B’s3yrounii mpucTpiii mijx HazBowo PSDC
(Possibly a Stable Dimensional Connector) He CIpaBJISIETECS 3 EHEPTETHYHIM
HaBaHTAXXEHHSAM Ta OOKOBI OITOpHU SKI TPHMAJIHU IOPTAI JJaMalOThCS, ITOPTall
0/ipa3y 30UIBIIYETHCS Y PO3Mipi Ta JOXOISIYH JIO PO3MIpIB yciel tabopartopii,
PSDC BUMHKa€eTbCS Yepe3 IepeHaBaHTAKEHHS, B HACIIZOK YOTro JabopaTopis
OIIMHSAETHCS Y IHIIOMY BUMIpIOBaHHSA. J[OCTITHUKH MAIOTh JiesiKe 00J1aJHaHHS
Ta reHepaTop y 1abopaTopii Mo JO3BOIUTE IM IIPOXKHUTHU JESKHI Jac.
JocninankaMm Tpeda BigpemontyBatu PSDC ToMy BOHH BHPIITYIOTh
BIJIIPaBUTHCH 32 ME3XKi JTabopaTopii Ui JOCTIIHKEHb Ta BUPIIIEHHS IPOOIeMH.

I[1ix gac mepmroro BUXOAY 3 Jlabopatopii, YouTep, MepIuii T0CITi THUK
JI0OpOBOJIeIb, GAUUTh IIepe]] COO0I0 BCIOAM ThMY Ta I'YCTHI TaKOX TEMHHUIT
TyMaH. Tpoxu 03upHYBIINCEH Y 0lITep NOOAYUTH JUBHE CTBOPIHHSA CXOXKE UH Ha
IIaByKa 9H Ha JIIOJJUHY Ta BOHO BOYEBH/Ib OYJI0 HAJAIITOBAaHE BOPOXKE.
3pearyBaBiu Yourep BOUBAa€ Iie CTBOPIHHA 13 ITICTOJIETa, IKUI HOMY BHIaJIH.

Tpoxu TOCTIAUBIIN JOBKULIA, BIH PO3YMi€, 3aBIIKU HOTO CIOPSKEHHIO BiH

t dfkdetd @ sisted dz§ O -Hts Chisdgydelfs H 5 & tod
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MOJKe 30HpaTH 3 JOBKLULIA Ta CTBOPIHE IO TYT JKUBYTH €HEPTIIO, IIe TOITOMOXKE
BueHUM BifgpemMoHTyBaTH PSDC Ta moBepHYyTHCH 0 JoMy. Takox IIOTBOPH IO
TYT XHBYTh, SIK IIOMITHB Y OJITE€p, CTBOPEHI 13 PI3HUX MaTepiaiB IO JO3BOJISE
BHKOPHUCTOBYBATH iX 3amumku sk Matepian st AHT (atomic handheld
transducer), 11e IpUCTPiii KU € Maibke y KoxHOTOo y 2087 porri, BiH Moke
po30upaTu pedi Ha OKpeMi aTOMHU Ta CTBOPIOBATH 3 HUX Te II[0 X0Ye BIIACHHUK
IPUCTPOIO.

[ToBepHyBIIHCEH 70 JabopaTopii Yoirep moMidae Mo €MHOCTI HOTO PIOK3aKy
JU1s1 300py eHeprii HeJJOCTaTHRO 100 Ha30HpaTH eHepTii 3a pa3. AJre 1o
HabaraTo ripie Yourep po3yMie TEMHa €HEpris Ky BiH Ha30HpaB JIyxKe
IIBH/IKO QHIT1JIIOE 3 TOIO €HEPTi€I0 IO TENeIOPTYBalIach B Il¢ BUMIPIOBaHHS.
UYepes 11e BUEHI HE MalOTh 3MOTH IIPOCTO HAKOIIUIYBAaTH €HEPTiI0, 3HAYHTh iM
ITOTPiOHO BAOCKOHAIUTH PIOK3aK YoJTepa o0 BiH MiT IPUHECTH 0araTo
eHeprii 3a pas.

[Tomanpmroro MeToro YouTepa € 310paTi JOCTATHIO KUTBKICTh PecypciB 00
BJIOCKOHAJIUTH CBO€ 00JIaHaHHA Ta BijpeMoHTyBaTH PSDC 11100 MOBEpHYTHCH
JI0JIOMY, ajle CTBOPIHHA I1I0 JKUBYTH Y IIbOMY BUMIPIOBaHHI He JJaJyTh HoMy I1e

TaK IPOCTO 3pOOHTH.

t ik dztd @ sise5 dz§ O -1bts Chsdgydelfts H 5 & o d



61

4 MEXAHIKHN
4.1 MexaHiku rpaBus

[TosiBa (y 3a0iry)
Jlnsg Toro, mo6 movaTu 3a6ir, rpaBIeBi (yCiM rpaBIsiM) HeOOXITHO 3aiiTH B

tenenopT. [licig Toro moyHeTHCS caM 3a0ir.

ITosiBa (Ha 6a3i)

I[licis Toro, sIK TpaBelpb y 3a0iry 3aruHe, BiH OIMMHUTLCA Ha 0a3i. KimbKicTh

TBEpPAOTUILHOTO MaTepialy cKkumaeThes 1o 0.

PuBok Ta ctpubok

PuBOK 103BOJIs€ TPaBIEB] IPAKTUIHO MOMEHTAJIFHO IEPEMICTUTUCS Ha IIEBHY
JTUCTAHINIO y HANIPSAMKY PYXy I'paBIld. I'paBers Moxxe 3poOUTH PHBOK,

HaTHCHYBIIHU Ha Space. Pusox BHTpa4YaTHME IICBHY KITBKICTB BI/ITpI/IBaJIOCTi.

OTpuMaHHS TBEpAOTUIFHOTO MaTepialy Ta TEMHOI eHeprii 3 yOUTHX

CYIIPOTHBHUKIB

ITics cMepTi IPOTHBHHUKA, HA PaXyHOK I'PABIl IEPEXOIUTHME ITI€BHA KITBKICTh
TEMHOI €Heprii, a TAaKOX i3 IPOTHBHHKA MOKE BUITACTH AKACh KIIBKICTh

TBepJ_IOTiJIBHOI‘O MaTepiaJIy, 3 SIKOT'O I'paB€Ib 3MOXKE CTBOPUTHU HOBI OpeaIMETH.

{ ik dzti @ sis6 dz§ O -6t Chsdgydelfts H s & o d
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4.2 MexaHIKH CyIpOTHBHHKA
CnaBH

Boporu 3'SBIATUMYTHCS HaBKOJIO TPaBIId, I103a HOTO mmojeM 30py. Yactora
IIOSIBU IIPOTUBHHUKIB 3aJI€)KUTh BiJ] YaCOBOT'0 IHTEPBAIY, a TAKOX BiJ
IIPOCYBAHHSA I'PaBIIs IO KapTi. Takox OYAyTh J01aBaTHCS/MIHATUCH THITH
IIPOTHUBHIUKIB, IIe 3aJeXKaTHMe BiJl IPOCYBaHHA I'PaBII 10 KapTi Ta KUTBKOCTI

HaKOIIMYEeHUX OJMHUIIb TEMHOI eHepril i1 Jac 3a0iry.

ATaka

Boporu 3M0XyTh BUKOPHCTOBYBATH Pi3HI BUIH aTaK, TaKi K yJIapH y
OmKHLOMY 0010, CTPUISHUHA 31 30p01, KHJAaHHA CHApSJIiB, MariyHi aTaku
TOINO. ATaKU JACSIKUX CYIIPOTHUBHHKIB MaTUMYTh TICBHUII ITaTepH. 3aJI€KHO BiJl
THITY BOpora, Oyjie 3MiHIOBAaTHCS IBUJIKICTH/30UTOK aTaku. Takox
ICHYBaTUMYTh OCOOJIMBI aTaKd, HAIIPUKJIA]] aTAKH 110 00JIaCTi, YITOBUIEHEHHS,

SMCHIICHHA OIVIAAY TOMIO.

CmepTh

CMepTh BOpora CyIpoBOKYBaTUMEThCS aHIMAII€I0 Ta/abo Bi3yaaIbHIMHI
edexramu. [licisa cMepTi MPOTHBHUKA HA IXHHOMY MICIIi 3'SBIATUMETHCS
pecypc, SKHii TpaBels MOXe Ii1i0paTH Ta BUKOPUCTATH Hajami. Takox cMepTh
IPOTHBHUKIB MOX€ CYIPOBOKYBATUCS IEBHUMH 0COOIUBUME e(eKTaMH

CMepTi, HalIpHKJIaJ] BHOYXOM.
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4.3 MexaHIKH CBiT/Ia Ta TeMpPSIBH
MexaHiKka OCBITIICHHSA

Hamnpagisitoun cBITIIO Ha TyMaH, IpaBelb Oy/ie pO3CiloBaTH HOro, IIOKH He
[IepEeHANpPaBHUTh CBITIIO B iHIITY 0071acTh. Y OCBITJICHIII 00/1acTi HE MOXKYTh
CIIOBHUTHCS CYIPOTHUBHUKH. J[7151 TOTO, 1100 BHCBITINTH SKYCh 00IaCTh,

ICHYIOTB II€BHI IIPEJIMETH, [0 BUTPAYAIOTHCS, a00 IMOJIIIICHHS.

MexaHika TyMaHy

VY BCiX MICIIX KapTH, sKi TpaBellb HiK HEe BUCBITIIIOE, BIH Oa4NTHMe YOPHUIA
TyMaH. HaBiTs SIKIIIO rpaBelb OJHOTO pa3y BXKe BHUCBITIMB 00JacTh, TO,

IIepeCTaBIIN BHUCBITIIIOBATH O6J13CTL, a0 Hel IIOBCPHETHCA TYMaH.

4.4 MexaHiku 30poi
Ilepe3apsmxaHsas

[IpaxTi4HO y BCi€i 30poi B I'pi € CBIil Yac Ha mepe3apsaKy IMicis MOCTPLLY, IPH
IIbOMY HalfgacTilne 30posi yIOBUIFHIOBaTHME I'PABLS IIiJ] Yac Iepe3apsIKy, a
TakKi pyXH 5K Oir a0o CTpHOKH Yepe3 IMeperkoai 30HBaTHMYTh TaliMep

nepe3apsiKu, IOBepTalOyH HOTro 0 MOYaTKy BIUIIKY.

3apsi nocTpury

Jlesika 30post y Ipl 3aBJIa€ MIOCTPLIHN MICIISA IIPOLIECY 3apsiAy IIEBHOI TPUBAIOCTI.
3apsi 3aificHIoeThCs 3aTickanusaM JIKM, miciist Toro, sk TpaBellb BiJIlyCTUTH
JIKM 30poro 3po0uts yaap/moctpin. binemicts 36poi y rpi 3 moai0bHoI0
MEXaHIKOI0 MaTHMe MaKCUMAIIbHY MEKY 3apsay s yaapy/moctpity. Yum

OUIBIIIOT MOTYXHOCTI 3apsAJl, TUM OUTBINOI CHUTH Oy/ie TOCTPLIL.
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[IpocTpin MIPpOTHBHUKIB

Jlesika 30posi y Tpi IpOCTPLUIIOBaTUME CYIIPOTHBHUKIB HACKPI3b, HAIIPUKIIA],
Taka 30posi, K CHaiinepchka rBUHTIBKA. [Ipu mocTpiii, Ky 3 Takoi 30poi
IpoOHBaTHME BCiX CYIIPOTUBHUKIB HAa CBOEMY IILIAXY, 3YITHHIIOUUCH

(3HHKarO4H) Ha MEBHIH BiJICTaHI.

4.5 MexaHiKH KOCTIOMY epPCOHaKa
3araipHi BiJOMOCTI
Eneprermanunii nmur

KocTioMm Mae BOyTOBaHHI €HEPreTHUHUIT IITUT, BiH Ma€ MEBHY KUIbKICTh OYOK,
SIK1 OyyTh 3a0HpaTHCs IPH OTPHMaHHI 30UTKIB BiJl cynpoTHBHUKIB. [Ticis
TOT0, K IITUT Oy/1e pOo3psA/KSHUH, IpaBellb IOYHE BTpadaTH OYKU 37I0POB'S BiJ
oTpuMaHoi mkoau. II[uT noynHae aBTOMaTHYHO ITOCTYIOBO 3apsAIKATHCS JI0
MaKCHMAaJIHOTO 3apsy IIOKH IpaBelb He OTPUMYE IIKOIU Bl CYIIPOTUBHUKIB
neBHUil yac. OTpUMaHHA BTpaT IIiJT 9ac 3apsly IuTa 3i0'e mporiec 3apsaaKi,

KUTBKICTh OYOK 30€perTucs Ha TOMY piBHI, Jie 3yIHHIIIACS 3aps/IKa.
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5 IHTEP®EC KOPUCTYBAYA
5.1 HUD
Ha expani rpaBenp 0aunTs:

— pIBEHB CBOTO 3JI0POB’sI, BUTPUBAJIOCTI Ta EHEProIUTa KOCTIOMA;

— CJOTH 31 30po€ro Ta 00paHy 30por0, a TAKOXK MaKCHUMAaJIbHY Ta (pakTHIHY
KUIBKICTh IATPOHIB y Mara3uHi.;

— (axTHuHy Ta HEOOXIIHY JUIA IMIABUINEHHS PIBHI I'PH KUIHKICTh TEMHOT

EHeprii.
5.2 CucreMa KOHTPOJIIO
I'paBens Ma€e JOCTYII O HACTYITHOT'O KOHTPOIIO:

— Ilepemimenns — [W][A][S][D];

— OIVIIHYTHCH HAaBKOJIO — MUIIIA;

— pHBOK/TepecTpHOHYTH Iepemkony — [Space];

— 6ir — [Shift];

— mnoctpur/mpunimtoBanasa — [LMB]/[RMB];

— ocobmmBa ataka 30poi — [Q];

— B3a€EMOJIA i3 IHTepaKTUBHHMH Ipeametamu — [E];

— wMeHo nmaysu — [Esc].

5.3 Aynio edexTn

I'pa Oyze My3u4HHMIT CYIIpoBiI. 3BYKOB1 €()eKTH BiJ] IOCTPLIIB Ta 3apsaIy 30poi,
IIPOTUBHUKHU Ta IIEPCOHAK TAKOK OYyTh MaTH CBOI 3BYKOB1 e(heKTH. A TaK0oxk

JIesIKi IIPEeIMETH HaBKOJIO OYIyTh CTBOPIOBATH 3BYKOBI e(DeKTH.
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6.2 IIpoTUBHUKH

IToBHICTIO YOPHI CTBOPIHHS, MICSI[IMH CXO0X1 Ha JIIOfeii, MICIIIMI Ha TBapHUH.

3amicTh ouell Ta poTy YOpHI BIAUHH.
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6.3 biom

Ilepmrmii OioM e 3BUYaHa 3eMJIST pOJKEBO-KOPHYHEBOTO KOIbopy. I1o kpasm

610MiB OyIyTh PO3JIOMH, ITOJIaMaHi MOCTH, aBTOMOOLIII Ta iHIe. Buj 3ropu.

{ (M dzsTuHsW'8ds O H&CChdeuzskls HEE ¢ ted



74

{ (M dzsTu Hs@'o9dks 0 H&BCCkdddskls HE ¢ ted



















































