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THE USE OF LIGHTING TECHNOLOGIES
IN THE DIGITAL GAMING SPACE ON THE EXAMPLE
OF MODERN GAMING PROJECTS

Summary: The article investigates the development of
lighting technology within the framework of the shift
from traditional analogue painting techniques to con-
temporary digital visual media. The insufficient scien-
tific research aimed at studying the current practices of
creating digital games as a form of digital art highlights
the need to examine digital games as a distinctly new
convergent art genre. To grasp the nature of the digital
interactive environment, we reference L. Manovich’s the-
oretical ideas regarding digital interactive space. In these
games, players not only appreciate the aesthetics and
captivating narratives but also engage in real-time inter-
actions with a realm governed by procedural logic and
computational algorithms. This fosters a profound sense

Serving as a vital expressive medium, light has
historically fulfilled both practical and aesthetic roles.
In the 215 century, its function has evolved consid-
erably: in digital media, it operates not merely as
a stage element but also as a fundamental struc-
tural component within an interactive multimedia
context, where every visual element bears cogni-
tive and narrative significance [1].

The work of Jan van Eyck is one of the earliest
and most notable instances of the creative applica-
tion of lighting effects in artistic endeavours. Dur-
ing the early Northern Renaissance, Jan van Eyck
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of immersion and offers players a genuinely exceptional
gaming experience.

The article delves into various methodologies and tactics
for employing software-driven lighting as a crucial com-
ponent of contemporary game development. From the
artistic foundations present in Jan van Eyck’s works to the
modern digital algorithms utilised in well-known games
such as The Black Book, The Baba Yaga, The Moose Man,
and Bylina, programmatic lighting serves as an essential
visual and technological element.

Keywords: lighting design, digital space, digital technolo-
gles, algorithms, game aesthetics.

established the groundwork for a scientific meth-
odology in modelling light within painting [2]. His
groundbreaking technique, which included delicate
glazes and the optical representation of reflections,
greatly enhanced the artistic standards of his era.

Contemporary studies indicate that van Eyck,
a remarkable master of painting’s technical aspects,
possessed an understanding of optics that enabled
him to model light and colour with scientific accura-
cy. This is particularly evident in his use of extremely
fine glazes and transparent paint layers, which sim-
ulate the refraction of light in a material medium.

A quintessential example of this technique is the
Arnolfini Portrait (dated 1434), where the artist cre-
ates a striking visual impact through the nuanced
interplay of light within a confined space. Natural
light entering from the left shapes three-dimen-
sional forms and establishes a complex network of
reflections: from the metallic chandelier and the
glass surface of the mirror to the glossy textures
of fabric and leather. It is particularly revealing how
light functions not only within the linear perspec-
tive but also in interaction with the reflected image,
demonstrating the complexity of the visual percep-
tion of space [3].

In this context, light serves as a crucial interme-
diary between artistic fiction and the viewer's expe-
rience, indicating the rise of a new form of visuality
that emphasises not just the image but also the act
of perception. This transition from mere representa-
tion to an optical-psychological engagement with the
viewer foreshadows future investigations into spatial
modelling through light, applicable in both theat-
rical scenography and cinema, where light increas-
ingly assumes a pivotal role in shaping dramaturgy,
emotional resonance, and the semantic structure
of the frame [5].

According to media philosopher Manovich, con-
temporary digital games are defined as “program-
mable interactive environments” where users engage

not only with visual or narrative elements but also
with procedural logic and computational algorithms
in real time [6]. It is important to highlight that
the incorporation of artificial intelligence tools into
game design processes enhances the complexity
of both the technological and perceptual aspects
of game projects.

Modern gaming environments are evolving
beyond mere manual construction; they are be-
coming dynamic systems where the behaviour of
objects and characters is generated or modified
based on the analysis of data gathered during
player interactions [7]. Under these circumstanc-
es, lighting transforms from a simple visual effect
into a programmable variable that can adjust to
player actions. The implementation of Global Il-
lumination and Ray Tracing algorithms in engines
like Unreal Engine 5 and Unity HDRP enables the
simulation of intricate light behaviour scenarios
in real time [8].

Table 1 illustrates contemporary game projects
that employ various software-based lighting tech-
nologies. In the Lighting Strategy (a) / Specificity (b)
column, (a) outlines the general features of light-
ing modes and the variability offered by the devel-
oper, while (b) evaluates the influence of lighting
modes on player perception, considering their nar-
rative significance.

Table 1. Examples of Software-Based Lighting in Modern Game Projects

Project name

Lighting technology

Lighting Strategy (a) / Specificity (b)

Black Book (Morteshka, Unity's HDRP technology enables dy- (a) Contrasting lighting and directional
2021) [9] namic lighting and volumetric fog.  light sources create an effect that clear-
Physically based rendering (PBR) sup- ly highlights magical actions and the

port ensures realistic rendering.

boundaries between worlds.

(b) Creating a dark and psychologically
tense atmosphere. Visualising the tran-
sition between the visible and invisible
worlds of mythological reality.

Yaga (Breadcrumbs In- The Unlit Shader creates impressive (a) Emotional lighting created by warm

teractive, 2019) [10] lighting simulations.

and cool tones depending on the “mor-

Dialogues utilise Proxy Shadow tech- al decisions” the player makes.
nology, making scenes more realis- (b) The game reflects the cultural spec-

tic and lifelike.

ificity of Slavic mythology through col-
our symbolism. This draws the player into
a system of "moral values”.

The Mooseman (Morte- Lighting technologies with simulated (a) Monochromatic lighting, accompanied

shka, 2017) [11]

depth; atmospheric light filters and by localised flashes of light, can serve as a

layers; shader-based glow effect. metaphor for conveying the idea of revela-

tion or a departure from conventional ritual.
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Table 1 Continued

Project name

Lighting technology

Lighting Strategy (a) / Specificity (b)

(b) Creating a ritual atmosphere condu-
cive to shamanic mythological experi-
ence, as well as enhancing sacredness
through minimalist light pulses.

Bylina
(FarFarGames, 2025) [12]

The use of Lumen, a modern global
illumination technology that affects
the quality of light interaction with
the environment and the quality of
reflections, has enabled a unique and
profound rendering of game scenes,
as well as greater realism in the physi-
cal properties of light passing through
the atmosphere.

Combined with Point light, post-pro-
cessing, and techniques for simulating
directional lighting using shading and
visual effects (Niagara), certain areas
of locations have acquired a unique
character and the ability to influence
the player's experience, allowing them
to perceive the atmosphere of the ac-
tion on a subjective level.

(a) Transitions from warm, bright, and sat-
urated tones to darker, more colourful/
cool tones, even to areas with extreme-
ly low light, to achieve a dynamic and
diverse game world based on folklore.
(b) Creating a pleasant and colourful
atmosphere for an exciting journey of
exploration in a large open world and
a tense atmosphere in especially dan-
gerous zones to increase player caution
and enhance the dynamism of combat
with enemies.
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Bylina (FarFarGames, 2025)

The Mooseman (Morteshka, 2017)

Yaga (Breadcrumbs Interactive, 2019)

Contemporary gaming environments are defined by
a trend towards the establishment of intricate, self-reg-
ulating digital ecosystems where visual and lighting
elements adjust dynamically in response to real-time
data [13]. Lighting systems are evolving to serve not
only as elements of visual rendering but also as in-
tegral components of a digital world model, react-
ing to user interactions, the physical characteristics
of the surroundings, and the specifications of devices.

The advancement of generative algorithms uti-
lising neural network technologies presents the op-
portunity for personalised lighting, wherein lighting

scenarios are tailored specifically for each player ac-
cording to their preferences, gameplay style, and
emotional involvement levels [14].

We anticipate that in the imminent future, digi-
tal visual environments such as video games, virtual
and augmented realities (VR, MR, AR), and simu-
lation platforms will aim for a more profound en-
gagement with the physics of light, striving to align
closely with the principles governing the real world.
Light is poised to become the pivotal medium of
future visual culture, integrating the technical, artis-
tic, and semiotic dimensions of this new paradigm.
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NMPUMEHEHWE CBETOBbIX TEXHONOTI I
B ULMNOPOBOM NTPOBOM TMPOCTPAHCTBE HA
NMPVUMEPE COBPEMEHHbIX NTPOBbLIX NMPOEKTOB

AHHoOTauumsa: B ctaTbe paccmatpmBaeTca 3BOAOLNA
TEXHOJIOTNW OCBEeLLEHMA B KOHTEKCTE nepexoja OT aHa-
NIOroBbIX METOA0B XMBOMUCK K COBPEMEHHBIM LMGPOBLIM
BM3yasibHbIM Meana. OTCyTCTBUE HayUYHbIX NCCeA0BaHMR,
HanpaB/eHHbIX Ha M3y4YeHNe COBPEMEHHOW NPaKTUKKN CO-
3aHNA LMPPOBBIX NP, Kak OAHOTO M3 N306pasnTeNbHbIX
HanpaBAeHU LMPPOBOro NCcKyccTBa, O6OCHOBBIBAET He-
06X0ANMOCTb M3yYeHUs LMGPOBON UTpbl Kak MPUHLM-
nnanbHO HOBOrO KOHBEPreHTHOro XaHpa nckyccraa. Jas
NPUBANXKEHNS K CYTU LMPPOBOIN MHTEPAKTUBHOW Cpeabl
Mbl obpallaemMca K TeopeTuyeckum npeacrasaeHnam Jl.
MaHoBMYa 0 LMPPOBOM NHTEPAKTUBHOM NMPOCTPAHCTBE.
B nopo6HbIX Mrpax nosib3oBaTeNb He TObKO HacaaXAaeT-
CA 3CTETUKOW N yBNEKaTENIbHbIM CHOXKETOM, HO U B peasib-
HOM BpPEMEHU B3aNMOZENCTBYET C MUPOM MPOLLeAyPHOM
NOTVIKWN W BbIYUCAUTENBHBIX airTOPUTMOB. ITO CO3zaeT 3¢-

CBeT, KaK BaXKHeNLWnii MHCTPYMEHT BbIpa3uTesib-
HOCTW, MCTOPUYECKM BbIMOJIHS HE TONbKO NpaKTuye-
CKYH0, HO 1 acTeTnueckyro dyHkuuto. B XXI Beke ero
POJib CYyLLECTBEHHO M3MEHUAChk: B LNdPOBbIX MeAMa
OH BbICTYMaeT He NPOCTO KaK 3/IEMEHT CLIEHbI, HO 1 Kak
CTPYKTYPOOBpasyroLLmnii GakTop B MHTEPAKTUBHOW MyJlb-
TUMEANIAHON Cpeabl, rae KaXAbli BU3yasbHbIi KOMMO-
HEHT HEeCET KOTHUTUBHYHO U HappaTUBHYHO Harpysky [1].

OfHUM 13 NepBbIX M Hanbonee 3HaYUMbIX NPU-
MEPOB HOBaTOPCKOrO MUCMOJIb30BaHNA CBETOBbIX
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beKT NoAHOro NOrpy>KeHns 1 NpesocTaBAseT UTPOKY MOo-
WCTUHE YHWKa/IbHbIN UTPOBOW OMbIT.

B cTaTbe nccnegytotca pasnnyHble NpakTUKK U cTpaTe-
TN NCNOJIb30BaHNA NPOrPaMMHOrO OCBELLEHMS KaK KAto-
YEBOro 3/IEMEHTa COBPEMEHHOW UTPOBOTrO MPOU3BOACTBA.

OT XyAOXeCTBEHHbIX MPUHLMMOB, 3a/10KEHHbIX B pa-
60Tax fiHa BaH Jiika, 4O COBPEMEHHbIX LIMPPOBbIX anro-
PUTMOB, UCMOJ/Ib3YEMbIX B MOMYAAPHbIX Urpax «YepHas
KHUra», «fira», «4enoBek-nocb» n «bblnnHa», rae npo-
rPaMMHOe OCBeLLeHVe UrPaeT KNHOUEBYHO POJIb He TOIbKO
Kak BaXXHEWLLNIN 31eMEHT BM3YyaNbHOro, HO U TeXHOI0T K-
Yyeckoro nopsaka.

KnroueBble cnoBa: ceemosoli dusaliH, yugposoe
npocmpaHcmeo, yugpoassie mexHoa02uuU, A120pUMMBbI,
ueposeas scmemuxka.

3bdeKTOB B XyA0XKECTBEHHOW MpakTMKe ABASETCA
TBOpUYecTBO fHa BaH Jiika. B nepuog paHHero Ce-
BepHOro Bo3spoxaeHus AH BaH ik pa3paboTan oc-
HOBbI Hay4YHOrO MNOAX0Aa K MOZENINPOBAHNIO CBETa
B XxmBonucy [2]. Ero HoBaTopckasa TeXHMKa, BKIIHO-
YaroLLasn TOHKME NeCCUPOBKM 1 ONTUYECKYHO nepe-
Jadvy OoTpaXKeHWW, 3HaUNTEeNbHO onepexkana xXyjo-
>KeCTBEHHble CTaHAAPTbl TOrO BPEMEHN.
CoBpeMeHHble NccaeoBaHWA NpeanonaratoT, UTo
BaH 1K, byAyun BblAAOLLMMCH MAcTEPOM TEXHUYECKOW

CTOPOHBI XXMBONWCK, 06NaAaN 3HAHWMAMK B 061aCTL ON-
TVIKW, YTO NO3BONANO EMY MOAENNPOBATL CBET U LiBET
C Hay4YHOW TOYHOCTbIO. 3TO, B YaCTHOCTW, HAXOAWT Bbl-
paxkeHVe B MCMONb30BaHWNMN TOHYANLLIMX 1IECCUPOBOK
¥ MPO3pPayHbIX CIOEB KPACKK, UMUTUPYHOLLWX NPEOM-
NleHne cBeTa B MaTepuanbHOW cpese. XpectomaTuin-
HbIM NpUMepoM NoAobHOro nNoaxoaa asasetcs «fop-
TpeT YeTbl ApHObOUHW» (aaTupyemblli 1434 rogom),
B KOTOPOM XyZOXHWK AOCTUraeT BNeyaTstoLLero Bu-
3yanbHoro addekTa 3a cyeT TOHYaWLLEN NPopaboTku
CBETOBOrO B3aUMOZAENCTBUSA B 3aMKHYTOM UHTEPbEPE.
MpoHuKatoLWMIA CneBa ecTECTBEHHbIV CBET MOAEAMPYET
ob6beMHble GOPMbI 1 CO3JaET CNOXKHYH CUCTEMY OT-
PaXeHWU: OT METANIMYECKON JIOCTPbI U CTEKNSHHOM
MOBEPXHOCTM 3epKaa 0 rMAHLA TKaHEBbIX M KOXa-
HbIX PpakTyp. OCO6EeHHO noka3aTeNbHO, Kak CBET GyHK-
LMOHMUPYET He TONbKO B Npeaenax NMHENHoN nep-
CMEeKTMBbI, HO U BO B3aMMOZENCTBUN C OTPaKEHHbIM
n3obpaxeHneM, AeMOHCTPUPYS KOMMAEKCHOCTb BU-
3yaZlbHOrO BOCMPUATMA NpOCTpaHcTBa [3].

B AaHHOM KOHTeKCTe CBET CTaHOBUTCA HEOTb-
eMNEMbIM MeANaTOPOM MeXAY XYAOXKeCTBEeHHOMN
buKLMen 1 3pUTenbCKUM OMbITOM, YTO CBUAETENb-
CTBYET O 3apOX/AEHMM HOBOTO TUMa BM3YasbHOCTH,
OPVEHTVMPOBAHHOW He TONbKO Ha n3obpaxeHue,
HO 1 Ha BOCNpWATHE. DTOT CABUT OT penpeseHTaumnm
K ONTMKO-MCUXONOTMYECKON BOBNEYEHHOCTM 3pUTe-
NA NpeABOCXULLIGET ByayLve nonckv B 061actv npo-
CTPaHCTBEHHOIO MOZENMPOBAaHMA C MOMOLLbHO CBETA,
Kak B TeaTpanbHOW cLeHorpadun, Tak 1 B KNHEMa-
Torpade, rae CBET HaUMHAET UrpaTh KJIHOUEBYHO POJb
B PopMMpoOBaHUN ApamMaTyprmm, SMOLMOHANbHO-
ro penbeda 1 ceMaHTUYECKON CTPYKTYpbl kagpa [5].

CornacHo onpegeneHunto meamadpunocoda J1. Ma-
HOBMWYa, COBPEMeHHble LiMPpPOoBbIe UIPbl — 3TO «MPO-

rpaMMUpyemMble MHTEPaKTMBHbIE CPeabl», B KOTO-
pbiX NO/Mb30BaTe/b B3aMMOAENCTBYET HE TONbLKO
C BU3YyasibHbIMW UM NOBECTBOBATE/IbHbIMU CNOS-
MW, HO U C NPOLLEeAYPHON NOTUKOWA U BbIYUCAUTENb-
HbIMW aAropUTMaMu B peXXrmMe peasbHOro Bpeme-
HWL [6]. OTMeTUM, YTO MHTErpauns NHCTPYMEHTOB
WNCKYCCTBEHHOIO MHTENNEKTa B MPOLLECChl reiMam-
3aliHa NPUBOAMUT K YCNOXHEHMWIO KaK TEXHONOMM-
YeCKOM, Tak 1 NepLenTUBHOM COCTaBAAOLLEN UT-
POBbIX MPOEKTOB.

CoBpeMeHHble UrpOBble MUPbI CTAaHOBATCA
He MPOCTO pe3y/bTaTOM PYYHOro KOHCTPYMpOBa-
HWA, @ JUHAMWYECKUMUN CUCTEMAMMU, B KOTOPbIX MO-
BefleHNe OOBEKTOB U MEePCOHaXeln reHepupyeTcs
WA afanTUpPyeTcs Ha OCHOBE aHaan3a AaHHbIX, CO-
H6paHHbIX BO BpPeMs B3aNMOAENCTBMA C UTPOKOM [7].
B Takmx ycnoBumax oceellieHne nepecraet HbiTb MC-
KJOUMTENbHO BM3YyasbHbIM 3G dEKTOM W CTaHOBUT-
Cs IporpaMMmnpyemMoin nNepemMeHHoM, cnocobHom
afianTMpoBaTbCs K AeCTBUAM urpoka. Micnonb3sosa-
HWe anropmnTMoB rnobanbHoro oceeleHus (Global
Hllumination) n Tpaccuposkmu nyden (Ray Tracing)
B Takux ABuxkax, kak Unreal Engine 5 n Unity HDRP,
No3BOASET MOAEANPOBATb CIOXHbIE CLIeHapUn Mo-
BeJeHNs CBeTa B peasibHOM BpeMeHu[8].

B Tabanue 1 npeactaBaeHbl COBPEMEHHbIE UMPO-
Bbl€ NMPOEKTbI, B KOTOPbIX MPUMEHAIOTCA Pa3inyHble
TEXHOJIOMMM NPOrPaMMHOro OCBelleHus. B ctonbue
«CTpaTernu ocgselleHus (a)/ cneyunduka (6)», nog (a)
Mbl MOHMMaEM OBLLYIO XapaKTepUCTUKY PEXUMOB
OCBELLEHNs, MMEIOLLENCA BapuaTUBHOCTA, Npeso-
CTaBJIEHHOM pa3paboTumkomMm, a nog (6) onucbisa-
€M B/IMAHNE CBETOBbIX PEXUMOB C TOUKM 3pEHUA
BOCMPUATUSA UTPOKa, OLLEHNBasA UX HappPaTUBHYHO
COCTaBAAOLLYHO.

Ta6n|/|u,a 1. <<|_|pVIMepr Mcnonb3oBaHMA NPOrpaMMHOro oceeLleHnsA

B COBPEMEHHbIX UTPOBbIX NPOEKTax»

HasBaHue npoekTa

TexHonorusa ocBelweHunna

Crparterua ocselieHus (a) /
Cneuunduka(6)

Black Book (Morteshka, MpumeHeHwne TexHonormm Unity HDRP  (a) KoHTpacTHOe ocBelleHue n Ha-
2021) [9] NoO3BONAET CO34aTb AMHaMMUECKOe MpaBaeHHble NCTOYHMKN CBETa CO3Aa-

ocBelleHne N 06 BEMHbIN TyMaH.

10T 3 deKT, KOTOPbIN NO3BONAET HYETKO

MNopaep>kka GU3NUECKN KOPPEKTHOM  BbIAENUTL Marmyeckme AencTBma 1 rpa-
0bpaboTtkm ocBelleHms (PBR) obecne- HUMLbI MeXAy MUpPaMu.
UMBaeT peasncTMyHoe nlobpaxeHue. (6) CozgaHne MpPayHOM U NCUXONOTMN-

Uecky Hanps>keHHoU atMocdepsl. Bu-
3yanv3aums nepexosa Mexay BUAUMbIM
M HEBUAWMBIM MUpPaMu Mudonormye-
CKOW peasibHOCTW.
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Tabauua 1. MpogonxkeHne

HasBaHue npoekTa

TexHonorus ocBelweHun

Crpaterusa ocseweHus (a) /
Cneunduka(6)

Yaga (Breadcrumbs
Interactive, 2019) [10]

TexHonorusa ncnonbzosanmsa Unlit-wen-
AMHra CO34aéT BNeyaT/asfoLLy UMUTa-
LM OCBELLEHMS.

B Avanorax Mcnosib3ytoTcs TEXHONOMMM
NPOKCU-TEHEN, UTO AenaeT cueHbl 60-
Jlee peanncTUUHbIMU U XXUBBIMMU.

(@) OMOLMOHaNbHOE OCBELLIEHME, CO3Aa-
Baemoe TEM/bIMU Y XONOAHbIMUN OTTEH-
KaMu B 3aBUCMMOCTU OT «MOpPasbHbIX
peLleHW», KOTOpble NPUHUMAET UTPOK.
(6) B nrpe oTpaxaetcs KynbTypHas cne-
undmrKa cnaBsaHCKOR MUPOAOTMN Yepes
LBeToBYtO cMmBOAMKY. OHa BOoBaeKaeT
Nrpoka B CUCTEMY «MOPabHbIX LeH-
HOCTen».

The Mooseman
(Morteshka, 2017) [11]

TexHONOrMN OCBeLLLeHNSA C UMUTaLLN-
el rybuHbl; aTMochepHble CBeTOBbIE
dunbTpbl 1 ciown; shader-based glow

addexT.

(a) MoHOXpOMHOe ocBellleHre, Conpo-
BOXJaeMoe N0KalbHbIMW BCMbILLIKAMM
CBETa, MOXET CAYXUTb MeTadbopot Ans
nepegayun naenm OTKPOBEHMSA UAN OT-
CTYNNEHUs OT NPUBLIYHOTO pUTyana.
(6) Co3paHue puTyanbHoM aTmocdepbl,
cnocobcTBytOLLEN WaMaHckoMy MUbO-
NIOrMYecKoMy OMbITY, a TakXKe yCuaeHne
CaKpaabHOCTU Yepes MUHUMaANCTUY-
Hble CBETOBbIE UMMY/IbChI.

Bylina
(FarFarGames, 2025)
[12]

MNpYMeHeHne COBPeMEHHOW TEXHOJIO-
ru rnobanbHoro ocseleHnsa Lumen,
B/AIMAOLLEN Ha KauecTBO B3aMMOaeN-
CTBUWS CBETa C OKPY>XXEeHMEeM U Kauye-
CTBO OTPaXEHWI, MO3BOANIO JOOUTLCA
YHWUKaNAbHOTO 1 rnybokoro otobpaxe-
HWS UTPOBbIX CLEH, a Takxke bosblue-
ro peannsma B BONpoOcCax, CBA3aHHbIX
€ PM3MYECKUMM CBOCTBaMU CBETa, NPO-
XOAALLEro CKBO3b aTMOCHEPHYHO Cpesy.
Bkyne ¢ ToueuHbIM cBeToM (Point light),
MOCT-NPOLLECCOM U TEXHUKAMU UMUN-
TalWM HanpaBJEHHOro OCBELLEHMS
C NOMOLWbIO WENANHIa U BU3Yyalb-
Hbix 3¢ dekToB (Niagara), onpeseneH-
Hble YUaCTKM JIOKaLMi MONyUnv CBOO
YHUKaIbHOCTb Y BO3MOXHOCTb BAUATH
Ha OLLyLLEeHUs UrpoKa, NO3BONSAS CUM-
TbiBaTb aTMOChepy NPONCXOAALLErO
Ha ypOBHe CyOBEKTUBHOW pPeasbHOCTM.

(a) Mepexoabl OT TEN/BIX, APKUX U Ha-
CbILWEHHbIX TOHOB K MpayHbIM LBET-
HbIM/MPOXNagHbIM OTTEHKAM, BMAOTb
A0 Yy4acCTKOB C MaKCMMasbHO MoO-
HUXXEHHOWM OCBelWEeHHOCTbI, AN
AOCTUXKEHMUA AMHAMUYHOCTU U pas-
HOCTOPOHHOCTU UFPOBOFO MUpa,
OCHOBaHHOTo Ha donbkaope.
(6) Co3paHune NpUATHON N KPaCOUYHOM
aTMocdepbl yBaekaTeabHOro nyTteLle-
CTBUA ANS UccaeaoBaHnsa 60bLIOTO
OTKPbITOrO MMpPa W HanpsXXeHHOM! 06-
CTaHOBKW B 30Hax 0COHOM OMacHOCTU
4191 NOBbILLEHNS OCTOPOXHOCTU UFPO-
Ka, @ TakXe YCUNEeHUS AMHAMUYHOCTM
CXBaTOK C NPOTUBHMKAMMU.

CoBpeMeHHble UTPOBble MUPbI XapaKTepU3yroT-
Csl TeHAEHUMEN K CO3JaHNI0 CI0XHbIX, CAMOOOHOB-
NAOLWMNXCA LMPPOBbLIX IKOCUCTEM, B KOTOPbIX BU-
3ya/ibHble 1 CBETOBbIE MapaMeTpbl ajanTupyroTca
AVNHaMMUYECKN Ha OCHOBE AaHHbIX, MOJyYaeMbIX B pe-
anbHoM BpeMeHu [13]. Cuctembl OCBeLLeHMA CTaHO-
BATCS HE TONbKO KOMMOHEHTaMW BU3YyaibHOrO PeH-
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AEPVIHTA, HO M YacTbio LMdpPOBOM MOoAenn MuUpa,
pearvpytoLel Ha nosegeHve nosb3osartens, Gu-
3MYeckne CBOWCTBA OKPY>KEHUA U XapaKTepucTu-
KW yCTPOMCTBa.

Pa3BuUTne reHepaTMBHbLIX aArOPUTMOB, OCHOBAH-
HbIX Ha HePOCeTeBbIX TEXHOIOTMAX, OTKPbIBaeT nep-
CMEeKTUBbI /15 MEPCOHAIM3MPOBAHHOTO OCBELLEHUS,

B KOTOPOM CBETOBbIe CLLeHapun GOPMUPYOTCA UH-
AVBUAYaANbHO ANS KAaXAOrO UrpoKa B 3aBMCMMOCTH
OT ero NPeAnoYTEHUN, CTUAA UTPbl N YPOBHA 3MO-
LMOHaNbHOW BOBAEUEHHOCTH [14].

Mbl npeanosaraem, 4To B caMoM bamKanwem
6yaywem unbdpoBble BU3yasibHble MPOCTPAHCTBA, Ta-
Kne Kak KOMMbOTEPHbIE UTPbl, BUPTyaibHble 1 AO-
nosHeHHble peanbHocTn (VR, MR, AR), a Takxe nnar-

dopMbI Ana cUMynAaLniA, ByayT cTpeMunTbea K Honee
rnyboKOMy B3aUMOAENCTBUIO CO CBETOBOW GU3UKON,
MaKCMManabHO NPUBANXKEHHON K 3aKOHaM peasib-
Horo Mupa. CBeT CTaHeT LeHTpaabHbIM MeANYyMOM
OyayLLen BU3yaabHOW KyNbTypbl, coveTas B cebe
TEXHUYECKME, XYLOXKECTBEHHbIE Y CEMUOTUYECKME
acnekTbl HOBOTO MopsjKa.
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