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ȹɐɚɤůɖ ɄɜŮɡɛŬŰɘəɩɜ ȹɘəŬɘɤɛɎŰɤɜ 

ȹɖɚɩɜɤ ɟɖŰɎ ɧŰɘ, ůɨɛűɤɜŬ ɛŮ Űɞ Ɏɟɗɟɞ 8 Űɞɡ Ɂ. 1599/1986 əŬɘ ŰŬ ɎɟɗɟŬ 2,4,6 ˊŬɟ. 3 Űɞɡ Ɂ. 

1256/1982, ɖ ˊŬɟɞɨůŬ ȹɘˊɚɤɛŬŰɘəɐ ȺɟɔŬůɑŬ ɛŮ ŰɑŰɚɞ 

ñɆɢŮŭɑŬůɖ əŬɘ ŬɜɎˊŰɡɝɖ 3D ɓɘɜŰŮɞˊŬɘɢɜɘŭɘɞɨ ůŰɟŬŰɖɔɘəɐɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ ɛŮ ɡˊɞůŰɐɟɘɝɖ 

ˊɞɚɡɢɟɖůŰɘəɐɠ ŭɘəŰɨɤůɖɠò 

əŬɗɩɠ əŬɘ ŰŬ ɖɚŮəŰɟɞɜɘəɎ ŬɟɢŮɑŬ əŬɘ ˊɖɔŬɑɞɘ əɩŭɘəŮɠ ˊɞɡ ŬɜŬˊŰɨɢɗɖəŬɜ ɐ ŰɟɞˊɞˊɞɘɐɗɖəŬɜ ůŰŬ 

ˊɚŬɑůɘŬ ŬɡŰɐɠ Űɖɠ ŮɟɔŬůɑŬɠ əŬɘ ŬɜŬűɏɟɞɜŰŬɘ ɟɖŰɩɠ ɛɏůŬ ůŰɞ əŮɑɛŮɜɞ ˊɞɡ ůɡɜɞŭŮɨɞɡɜ, əŬɘ ɖ ɞˊɞɑŬ ɏɢŮɘ 

ŮəˊɞɜɖɗŮɑ ůŰɞ ɇɛɐɛŬ ȼɚŮəŰɟɞɚɧɔɤɜ ɀɖɢŬɜɘəɩɜ əŬɘ ɀɖɢŬɜɘəɩɜ ɈˊɞɚɞɔɘůŰɩɜ Űɞɡ ɄŬɜŮˊɘůŰɖɛɑɞɡ 

ȹɡŰɘəɐɠ ɀŬəŮŭɞɜɑŬɠ, ɡˊɧ Űɖɜ ŮˊɑɓɚŮɣɖ Űɞɡ ɛɏɚɞɡɠ Űɞɡ ɇɛɐɛŬŰɞɠ ȹɟ. ɀɖɜɎ ȹŬůɡɔɏɜɖ ŬˊɞŰŮɚŮɑ 

ŬˊɞəɚŮɘůŰɘəɎ ˊɟɞɥɧɜ ˊɟɞůɤˊɘəɐɠ ŮɟɔŬůɑŬɠ əŬɘ ŭŮɜ ˊɟɞůɓɎɚɚŮɘ əɎɗŮ ɛɞɟűɐɠ ˊɜŮɡɛŬŰɘəɎ ŭɘəŬɘɩɛŬŰŬ 

ŰɟɑŰɤɜ əŬɘ ŭŮɜ ŮɑɜŬɘ ˊɟɞɥɧɜ ɛŮɟɘəɐɠ ɐ ɞɚɘəɐɠ ŬɜŰɘɔɟŬűɐɠ, ɞɘ ˊɖɔɏɠ ŭŮ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ 

ˊŮɟɘɞɟɑɕɞɜŰŬɘ ůŰɘɠ ɓɘɓɚɘɞɔɟŬűɘəɏɠ ŬɜŬűɞɟɏɠ əŬɘ ɛɧɜɞɜ. ɇŬ ůɖɛŮɑŬ ɧˊɞɡ ɏɢɤ ɢɟɖůɘɛɞˊɞɘɐůŮɘ ɘŭɏŮɠ, 

əŮɑɛŮɜɞ, ŬɟɢŮɑŬ ɐ / əŬɘ ˊɖɔɏɠ Ɏɚɚɤɜ ůɡɔɔɟŬűɏɤɜ, ŬɜŬűɏɟɞɜŰŬɘ ŮɡŭɘɎəɟɘŰŬ ůŰɞ əŮɑɛŮɜɞ ɛŮ Űɖɜ 

əŬŰɎɚɚɖɚɖ ˊŬɟŬˊɞɛˊɐ əŬɘ ɖ ůɢŮŰɘəɐ ŬɜŬűɞɟɎ ˊŮɟɘɚŬɛɓɎɜŮŰŬɘ ůŰɞ ŰɛɐɛŬ Űɤɜ ɓɘɓɚɘɞɔɟŬűɘəɩɜ 

ŬɜŬűɞɟɩɜ ɛŮ ˊɚɐɟɖ ˊŮɟɘɔɟŬűɐ. 

ȷˊŬɔɞɟŮɨŮŰŬɘ ɖ ŬɜŰɘɔɟŬűɐ, ŬˊɞɗɐəŮɡůɖ əŬɘ ŭɘŬɜɞɛɐ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ, Ůɝ ɞɚɞəɚɐɟɞɡ ɐ ŰɛɐɛŬŰɞɠ 

ŬɡŰɐɠ, ɔɘŬ Ůɛˊɞɟɘəɧ ůəɞˊɧ. ȺˊɘŰɟɏˊŮŰŬɘ ɖ ŬɜŬŰɨˊɤůɖ, ŬˊɞɗɐəŮɡůɖ əŬɘ ŭɘŬɜɞɛɐ ɔɘŬ ůəɞˊɧ ɛɖ 

əŮɟŭɞůəɞˊɘəɧ, ŮəˊŬɘŭŮɡŰɘəɐɠ ɐ ŮɟŮɡɜɖŰɘəɐɠ űɨůɖɠ, ɡˊɧ Űɖɜ ˊɟɞɦˊɧɗŮůɖ ɜŬ ŬɜŬűɏɟŮŰŬɘ ɖ ˊɖɔɐ 

ˊɟɞɏɚŮɡůɖɠ əŬɘ ɜŬ ŭɘŬŰɖɟŮɑŰŬɘ Űɞ ˊŬɟɧɜ ɛɐɜɡɛŬ. ȺɟɤŰɐɛŬŰŬ ˊɞɡ Ŭűɞɟɞɨɜ Űɖ ɢɟɐůɖ Űɖɠ ŮɟɔŬůɑŬɠ ɔɘŬ 

əŮɟŭɞůəɞˊɘəɧ ůəɞˊɧ ˊɟɏˊŮɘ ɜŬ ŬˊŮɡɗɨɜɞɜŰŬɘ ˊɟɞɠ Űɞɜ ůɡɔɔɟŬűɏŬ. Ƀɘ ŬˊɧɣŮɘɠ əŬɘ ŰŬ ůɡɛˊŮɟɎůɛŬŰŬ 

ˊɞɡ ˊŮɟɘɏɢɞɜŰŬɘ ůŮ ŬɡŰɧ Űɞ ɏɔɔɟŬűɞ ŮəűɟɎɕɞɡɜ Űɞɜ ůɡɔɔɟŬűɏŬ əŬɘ ɛɧɜɞ. 

Copyright (C) ȺɚŮɡɗɏɟɘɞɠ Ʌɑɕɞɠ, ȹɟ. ɀɖɜɎɠ ȹŬůɡɔɏɜɖɠ ,2026, ȾɞɕɎɜɖ 

ɈˊɞɔɟŬűɐ ūɞɘŰɖŰɐ: 
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ɄŮɟɑɚɖɣɖ 
ɇŬ ˊŬɘɢɜɑŭɘŬ ůŰɟŬŰɖɔɘəɐɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ (Real-Time Strategy ï RTS) ŬˊɞŰŮɚɞɨɜ ɛɑŬ 

ɘŭɘŬɑŰŮɟɖ əŬŰɖɔɞɟɑŬ ɓɘɜŰŮɞˊŬɘɢɜɘŭɘɩɜ, ůŰɖɜ ɞˊɞɑŬ ɞɘ ˊŬɑəŰŮɠ əŬɚɞɨɜŰŬɘ ɜŬ ŭɘŬɢŮɘɟɘůŰɞɨɜ ˊɧɟɞɡɠ, 

ɛɞɜɎŭŮɠ əŬɘ ɡˊɞŭɞɛɏɠ, ɚŬɛɓɎɜɞɜŰŬɠ ŬˊɞűɎůŮɘɠ ůŮ ɏɜŬ ŭɡɜŬɛɘəɧ ˊŮɟɘɓɎɚɚɞɜ ˊɞɡ ŮɝŮɚɑůůŮŰŬɘ ůɡɜŮɢɩɠ 

ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ. ȼ ŬɜɎˊŰɡɝɖ ŰɏŰɞɘɤɜ ŮűŬɟɛɞɔɩɜ ˊŬɟɞɡůɘɎɕŮɘ ŬɡɝɖɛɏɜŮɠ ŰŮɢɜɘəɏɠ ŬˊŬɘŰɐůŮɘɠ, 

əŬɗɩɠ ŬˊŬɘŰŮɑ Űɞɜ ůɡɜŭɡŬůɛɧ ˊɞɚɨˊɚɞəɤɜ ɛɖɢŬɜɘůɛɩɜ ˊŬɘɢɜɘŭɘɞɨ, ŬˊɞŭɞŰɘəɐɠ ŭɘŬɢŮɑɟɘůɖɠ ɛŮɔɎɚɞɡ 

Ŭɟɘɗɛɞɨ ɞɜŰɞŰɐŰɤɜ əŬɘ ŬɝɘɧˊɘůŰɖɠ ŭɘəŰɡŬəɐɠ ŮˊɘəɞɘɜɤɜɑŬɠ. 

ȼ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ ˊɟŬɔɛŬŰŮɨŮŰŬɘ Űɖ ůɢŮŭɑŬůɖ əŬɘ ŬɜɎˊŰɡɝɖ Ůɜɧɠ ŰɟɘůŭɘɎůŰŬŰɞɡ 

ɓɘɜŰŮɞˊŬɘɢɜɘŭɘɞɨ ůŰɟŬŰɖɔɘəɐɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ ɛŮ ɡˊɞůŰɐɟɘɝɖ ˊɞɚɡɢɟɖůŰɘəɐɠ ŭɘəŰɨɤůɖɠ, ɛŮ ŰɑŰɚɞ 

Project Lead. ɆŰɧɢɞɠ Űɖɠ ŮɟɔŬůɑŬɠ ŮɑɜŬɘ ɖ ɛŮɚɏŰɖ Űɤɜ ɓŬůɘəɩɜ Ŭɟɢɩɜ ůɢŮŭɑŬůɖɠ Űɤɜ RTS ˊŬɘɢɜɘŭɘɩɜ 

əŬɘ ɖ ɡɚɞˊɞɑɖůɖ Ůɜɧɠ ɚŮɘŰɞɡɟɔɘəɞɨ ŰŮɢɜɘəɞɨ ɡˊɞŭŮɑɔɛŬŰɞɠ ˊɞɡ ŮɜůɤɛŬŰɩɜŮɘ Űɞɡɠ ůɖɛŬɜŰɘəɧŰŮɟɞɡɠ 

ɛɖɢŬɜɘůɛɞɨɠ Űɞɡ Ůɑŭɞɡɠ ůŮ ˊŮɟɘɓɎɚɚɞɜ ˊɞɚɚɩɜ ˊŬɘəŰɩɜ. 

ũɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɖɠ ŮűŬɟɛɞɔɐɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɖ ɛɖɢŬɜɐ ˊŬɘɢɜɘŭɘɩɜ Unity ůŮ ůɡɜŭɡŬůɛɧ ɛŮ 

Űɖ ɓɘɓɚɘɞɗɐəɖ ŭɘəŰɨɤůɖɠ Mirror Networking. ɆŰɞ ˊɚŬɑůɘɞ Űɖɠ ŮɟɔŬůɑŬɠ ůɢŮŭɘɎůŰɖəŬɜ əŬɘ 

ɡɚɞˊɞɘɐɗɖəŬɜ ɛɖɢŬɜɘůɛɞɑ Ůˊɘɚɞɔɐɠ əŬɘ ŭɘŬɢŮɑɟɘůɖɠ ɛɞɜɎŭɤɜ, ŮəŰɏɚŮůɖɠ ŮɜŰɞɚɩɜ, ůɡɚɚɞɔɐɠ ˊɧɟɤɜ, 

əŬŰŬůəŮɡɐɠ əŰɖɟɑɤɜ, ɛɎɢɖɠ, ŬɚɚɖɚŮˊɑŭɟŬůɖɠ ˊŬɑəŰɖ əŬɘ ůɡɔɢɟɞɜɘůɛɞɨ ŭɘəŰɡŬəɩɜ ŭŮŭɞɛɏɜɤɜ. 

ɄŬɟɎɚɚɖɚŬ, ůɢŮŭɘɎůŰɖəŮ ɛɑŬ modular əŬɘ ŮˊŮəŰɎůɘɛɖ ŬɟɢɘŰŮəŰɞɜɘəɐ ɚɞɔɘůɛɘəɞɨ ɞɟɔŬɜɤɛɏɜɖ ůŮ 

ŭɘŬəɟɘŰɎ ŮˊɑˊŮŭŬ əŬɘ ɚŮɘŰɞɡɟɔɘəɎ ɡˊɞůɡůŰɐɛŬŰŬ, ɖ ɞˊɞɑŬ ŮˊɘŰɟɏˊŮɘ Űɖɜ Ŭˊɞɛɧɜɤůɖ Űɤɜ Ůˊɘɛɏɟɞɡɠ 

ɛɖɢŬɜɘůɛɩɜ əŬɘ ɡˊɞůŰɖɟɑɕŮɘ Űɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɐ ŮɜůɤɛɎŰɤůɖ ɜɏɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ɢɤɟɑɠ 

ŮəŰŮŰŬɛɏɜŮɠ ˊŬɟŮɛɓɎůŮɘɠ ůŰɞɜ ˊɡɟɐɜŬ Űɖɠ ŮűŬɟɛɞɔɐɠ. 

ȼ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ Űɧůɞ ɛɏůɤ ˊɞůɞŰɘəɩɜ ɛŮŰɟɐůŮɤɜ Ŭˊɧŭɞůɖɠ 

əŬɘ ŬɜɎɚɡůɖɠ profiling ɧůɞ əŬɘ ɛɏůɤ ˊɞɘɞŰɘəɐɠ Ŭɝɘɞɚɧɔɖůɖɠ ɢɟɖůŰɩɜ. ɇŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɏŭŮɘɝŬɜ ɧŰɘ ɖ 

ŮűŬɟɛɞɔɐ ŭɘŬŰɖɟŮɑ ůŰŬɗŮɟɐ ůɡɛˊŮɟɘűɞɟɎ ɡˊɧ Ŭɡɝɖɛɏɜɞ űɧɟŰɞ, ɡˊɞůŰɖɟɑɕŮɘ ŬɝɘɧˊɘůŰŬ Űɖ ɚŮɘŰɞɡɟɔɑŬ 

ˊɞɚɚɩɜ ˊŬɘəŰɩɜ əŬɘ ŬˊɞŭɑŭŮɘ ŮˊɘŰɡɢɩɠ ŰŬ ɓŬůɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ Ůɑŭɞɡɠ RTS. ȼ ˊɟɞŰŮɘɜɧɛŮɜɖ 

ɡɚɞˊɞɑɖůɖ ˊŬɟɏɢŮɘ ɏɜŬ ɚŮɘŰɞɡɟɔɘəɧ əŬɘ ŮˊŮəŰɎůɘɛɞ ŰŮɢɜɞɚɞɔɘəɧ ɡˊɧɓŬɗɟɞ, Űɞ ɞˊɞɑɞ ɛˊɞɟŮɑ ɜŬ 

ŬˊɞŰŮɚɏůŮɘ ɓɎůɖ ɔɘŬ ˊŮɟŬɘŰɏɟɤ ŬɜɎˊŰɡɝɖ əŬɘ ŮɟŮɡɜɖŰɘəɐ ŮɛɓɎɗɡɜůɖ ůŮ ɛɖɢŬɜɘůɛɞɨɠ ůŰɟŬŰɖɔɘəɐɠ 

ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ əŬɘ ŭɘəŰɡŬəɩɜ ˊŬɘɢɜɘŭɘɩɜ. 

 

ȿɏɝŮɘɠ-ȾɚŮɘŭɘɎ: ɄŬɘɢɜɑŭɘŬ ɆŰɟŬŰɖɔɘəɐɠ ɄɟŬɔɛŬŰɘəɞɨ ɉɟɧɜɞɡ, RTS, Unity, ɄɞɚɡɢɟɖůŰɘəɐ 

ȹɘəŰɨɤůɖ, Mirror Networking, ȷɟɢɘŰŮəŰɞɜɘəɐ ȿɞɔɘůɛɘəɞɨ, ȷɜɎˊŰɡɝɖ ȸɘɜŰŮɞˊŬɘɢɜɘŭɘɩɜ 
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Abstract 
Real-Time Strategy (RTS) games constitute a distinctive category of video games in which 

players are required to manage resources, units and infrastructure while making decisions within a 

dynamic environment that continuously evolves in real time. The development of such applications 

presents significant technical challenges, as it requires the integration of complex gameplay mechanics, 

efficient management of large numbers of entities and reliable network communication. 

This thesis focuses on the design and development of a three-dimensional real-time strategy video 

game with multiplayer networking capabilities, titled Project Lead. The objective of this work is to 

examine the fundamental design principles of RTS games and to implement a functional technical 

prototype that incorporates the core mechanics of the genre within a multiplayer environment. 

The application was developed using the Unity game engine in conjunction with the Mirror 

Networking framework. The implemented systems include unit selection and management, command 

execution, resource gathering, building construction, combat mechanics, player interaction and network 

synchronization. In addition, a modular and extensible software architecture was designed, organized 

into distinct layers and functional subsystems, enabling the isolation of individual gameplay mechanisms 

and supporting the efficient integration of new features without extensive modifications to the core of 

the application. 

The system was evaluated through both quantitative performance measurements and profiling 

analysis, as well as qualitative user evaluation. The results indicate that the application maintains stable 

performance under increased workload, reliably supports multiplayer gameplay and successfully delivers 

the fundamental characteristics of the RTS genre. The proposed implementation provides a functional 

and extensible technological foundation that can serve as a basis for future development and further 

research in real-time strategy game systems and networked multiplayer applications. 

  

Keywords: Real-Time Strategy Games, RTS, Unity, Multiplayer Networking, Mirror Networking, 
Software Architecture, Video Game Development 
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1. ȺɘůŬɔɤɔɐ 
ɆŰɞ əŮűɎɚŬɘɞ ŬɡŰɧ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛɘŬ ůɨɜŰɞɛɖ ˊŮɟɘɔɟŬűɐ Űɞɡ Ůɑŭɞɡɠ Űɤɜ ɓɘɜŰŮɞˊŬɘɢɜɘŭɘɩɜ 

ůŰɟŬŰɖɔɘəɐɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ əŬɗɩɠ əŬɘ Űɤɜ ŭɖɛɞűɘɚɩɜ ŰɑŰɚɤɜ ˊɞɡ ɢŬɟŬəŰɐɟɘůŬɜ ŬɡŰɐ Űɖɜ 

əŬŰɖɔɞɟɑŬ əŬɘ ůɡɜɏɓŬɚŬɜ ůɖɛŬɜŰɘəɎ ůŰɖɜ ɏɤɠ ŰɩɟŬ ŭɘŬɛɧɟűɤůɖ Űɖɠ. Ⱥˊɘˊɚɏɞɜ, ɔɑɜŮŰŬɘ ɛɘŬ ůɨɜŰɞɛɖ 

ŬɜŬűɞɟɎ ůŰɖ ůŰɟŬŰɖɔɘəɐ ˊɟɞůɏɔɔɘůɖɠ əŬɘ ŭɖɛɘɞɡɟɔɑŬɠ Űɖɠ ŰŮɚɘəɐɠ ŮűŬɟɛɞɔɐɠ ˊɞɡ ˊɟŬɔɛŬŰŮɨŮŰŬɘ ŬɡŰɐ 

ɖ ŭɘˊɚɤɛŬŰɘəɐ, ɞɘ ŰŮɢɜɘəɏɠ ŭɞəɘɛŬůɑŮɠ ́ɞɡ ŬɜŬəɨˊŰɞɡɜ əŬŰɎ Űɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ŰɏŰɞɘɞɡ ˊŬɘɢɜɘŭɘɞɨ əŬɘ 

ˊɤɠ ɔɑɜŮŰŬɘ ɖ Ůˊɑɚɡůɖ Űɞɡɠ Ůŭɩ. ɇɏɚɞɠ ŬɜŬɔɟɎűŮŰŬɘ ɞ ůəɞˊɧɠ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ. 

 

1.1 ɄŬɘɢɜɑŭɘŬ ɆŰɟŬŰɖɔɘəɐɠ ɄɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ 
ȼ əɨɟɘŬ ɟɞɐ Űɤɜ ɓɘɜŰŮɞˊŬɘɢɜɘŭɘɩɜ ůŰɟŬŰɖɔɘəɐɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ Űɖ 

ŭɘŬɢŮɑɟɘůɖ ɞɜŰɞŰɐŰɤɜ ůŰɞɜ ɢɎɟŰɖ əŬɘ Űɖɜ ŬɜɎˊŰɡɝɖ Űɖɠ ɞɘəɞɜɞɛɑŬɠ Űɞɡ ˊŬɑəŰɖ. ɋɠ ɞɜŰɧŰɖŰŮɠ ɞɟɑɕɞɡɛŮ 

Űɘɠ ɛɞɜɎŭŮɠ əŬɘ ŰŬ əŰɐɟɘŬ, ůŰɞɘɢŮɑŬ ˊɞɡ ůɡɜɗɏŰɞɡɜ Űɖ ɓɎůɖ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ȼ ŬɚɚɖɚŮˊɑŭɟŬůɖ Űɞɡ ˊŬɑəŰɖ 

ɛŮ ŬɡŰɎ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ əɡɟɑɤɠ ɛɏůɤ Űɞɡ ˊɞɜŰɘəɘɞɨ, Űɧůɞ ɔɘŬ Űɖɜ Ůˊɘɚɞɔɐ ɧůɞ əŬɘ ɔɘŬ Űɖɜ Ůəɢɩɟɖůɖ 

ŮɜŰɞɚɩɜ, Ůɜɩ ůɡɢɜɎ ɡˊɞůŰɖɟɑɕŮŰŬɘ əŬɘ ɖ ɢɟɐůɖ ůɡɜŰɞɛŮɨůŮɤɜ Ŭˊɧ Űɞ ˊɚɖəŰɟɞɚɧɔɘɞ. ȼ ŮɜůɤɛɎŰɤůɖ 

ŰɏŰɞɘɤɜ ůɡůŰɖɛɎŰɤɜ ŮˊŬűɑŮŰŬɘ ůŰɞɜ ůɢŮŭɘŬůŰɐ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ əŬɘ ůɡɛɓɎɚɚŮɘ ůŰɖ ɓŮɚŰɑɤůɖ Űɖɠ 

ŮɛˊŮɘɟɑŬɠ Űɤɜ ˊɘɞ ˊɟɞɢɤɟɖɛɏɜɤɜ ɢɟɖůŰɩɜ, ɛŮɘɩɜɞɜŰŬɠ Űɞɜ ɢɟɧɜɞ ŮəŰɏɚŮůɖɠ ŮˊŬɜŬɚŬɛɓŬɜɧɛŮɜɤɜ 

ŭɘŮɟɔŬůɘɩɜ. 

Ƀɘ ɛɞɜɎŭŮɠ ŬˊŬɟŰɑɕɞɡɜ ɛɘŬ Ŭˊɧ Űɘɠ ɓŬůɘəɧŰŮɟŮɠ əŬŰɖɔɞɟɑŮɠ ɞɜŰɞŰɐŰɤɜ. ȷűɞɨ ɞ ˊŬɑəŰɖɠ Űɘɠ 

ŮˊɘɚɏɝŮɘ, ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ Űɞɡɠ ŬɜŬɗɏůŮɘ ŭɘɎűɞɟŮɠ ŮɜŰɞɚɏɠ ɧˊɤɠ: ɛŮŰŬəɑɜɖůɖ ůŮ ůɡɔəŮəɟɘɛɏɜɞ ůɖɛŮɑɞ 

Űɞɡ ɢɎɟŰɖ, ůɡɚɚɞɔɐ ˊɧɟɤɜ, ŮˊɘůəŮɡɐ əŰɖɟɑɤɜ, ˊŮɟɘˊɞɚɑŬ ůŮ ˊɟɞəŬɗɞɟɘůɛɏɜɖ ŭɘŬŭɟɞɛɐ, ŮˊɑɗŮůɖ ůŮ 

Ůɢɗɟɘəɏɠ ɞɜŰɧŰɖŰŮɠ ɐ ŭɘŬəɞˊɐ Űɖɠ ŰɟɏɢɞɡůŬɠ ŭɘŮɟɔŬůɑŬɠ. Ƀɘ ŭɡɜŬŰɧŰɖŰŮɠ Űɤɜ ɛɞɜɎŭɤɜ 

ŭɘŬűɞɟɞˊɞɘɞɨɜŰŬɘ ŬɜɎɚɞɔŬ ɛŮ Űɞɜ ŰɑŰɚɞ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, əŬɗɩɠ ɛˊɞɟɞɨɜ ɜŬ ˊɟɞůŰŮɗɞɨɜ ɐ ɜŬ ŬűŬɘɟŮɗɞɨɜ 

ŭɘŬɗɏůɘɛŮɠ ŮɜɏɟɔŮɘŮɠ. Ɇɡɜɐɗɤɠ ɞɘ ɛɞɜɎŭŮɠ ŭɘŬəɟɑɜɞɜŰŬɘ ůŮ ŰɟŮɘɠ ɡˊɞəŬŰɖɔɞɟɑŮɠ: ůŰɟŬŰɘɤŰɘəɏɠ ɛɞɜɎŭŮɠ 

ˊɞɡ ŮˊɘŰŮɚɞɨɜ ŮˊɘɗŮŰɘəɧ ɟɧɚɞ, ɛɞɜɎŭŮɠ ɡˊɞůŰɐɟɘɝɖɠ ˊɞɡ ˊŬɟɏɢɞɡɜ Ůɜɑůɢɡůɖ ɐ ɗŮɟŬˊŮɑŬ əŬɘ ŮɟɔŬŰɘəɏɠ 

ɛɞɜɎŭŮɠ ˊɞɡ ŮɑɜŬɘ ɡˊŮɨɗɡɜŮɠ ɔɘŬ Űɖ ůɡɚɚɞɔɐ ˊɧɟɤɜ. 

ɇŬ əŰɐɟɘŬ ŬˊɞŰŮɚɞɨɜ Űɖ ŭŮɨŰŮɟɖ ɓŬůɘəɐ əŬŰɖɔɞɟɑŬ ɞɜŰɞŰɐŰɤɜ. Ƀ ˊŬɑəŰɖɠ ɛˊɞɟŮɑ, ŬɜɎɚɞɔŬ ɛŮ 

Űɞɡɠ ŭɘŬɗɏůɘɛɞɡɠ ˊɧɟɞɡɠ əŬɘ Űɘɠ Ůˊɘɚɞɔɏɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, ɜŬ əŬŰŬůəŮɡɎůŮɘ əŰɐɟɘŬ Ŭˊɧ ɛɘŬ 

ˊɟɞəŬɗɞɟɘůɛɏɜɖ ɚɑůŰŬ. ɇŬ əŰɐɟɘŬ ɏɢɞɡɜ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŮəˊŬɘŭŮɨɞɡɜ ɜɏŮɠ ɛɞɜɎŭŮɠ, ɜŬ Ůɜɘůɢɨɞɡɜ Űɘɠ 

ɡˊɎɟɢɞɡůŮɠ, ɜŬ ˊŬɟɏɢɞɡɜ ŬɜŬɓŬɗɛɑůŮɘɠ ŰŮɢɜɞɚɞɔɑŬɠ ɐ ɜŬ ɚŮɘŰɞɡɟɔɞɨɜ ɤɠ ůɖɛŮɑŬ ɎɛɡɜŬɠ ůŮ ˊŮɟɘɞɢɏɠ 

Űɞɡ ɢɎɟŰɖ. 

ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ˊŬɟŰɑŭŬɠ, ɞ ˊŬɑəŰɖɠ əŬɚŮɑŰŬɘ ɜŬ ůɡɚɚɏɔŮɘ ˊɧɟɞɡɠ əŬɘ ɜŬ ŬˊɞűŬůɑɕŮɘ ˊɩɠ 

ɗŬ Űɞɡɠ ŮˊŮɜŭɨůŮɘ, ŮˊɘɚɏɔɞɜŰŬɠ ŬɜɎɛŮůŬ ůŰɖɜ ˊŬɟŬɔɤɔɐ ůŰɟŬŰɘɤŰɘəɩɜ ɐ ŮɟɔŬŰɘəɩɜ ɛɞɜɎŭɤɜ, ůŰɖɜ 

əŬŰŬůəŮɡɐ əŰɖɟɑɤɜ ɐ ůŰɖɜ ŬɜɎˊŰɡɝɖ ŰŮɢɜɞɚɞɔɘəɩɜ ŬɜŬɓŬɗɛɑůŮɤɜ. ȼ ůɤůŰɐ ɞɘəɞɜɞɛɘəɐ ŭɘŬɢŮɑɟɘůɖ 

ɛˊɞɟŮɑ ɜŬ əŬɗɞɟɑůŮɘ Űɖɜ ɏəɓŬůɖ Űɖɠ ŬɜŬɛɏŰɟɖůɖɠ. ɄŬɟɎɚɚɖɚŬ, ɞ ˊŬɑəŰɖɠ ŬɜŬˊŰɨůůŮɘ Űɘɠ ŭɘəɏɠ Űɞɡ 

ˊɞɚŮɛɘəɏɠ ůŰɟŬŰɖɔɘəɏɠ ɐ ɡɘɞɗŮŰŮɑ ɘůŰɞɟɘəɎ ˊɟɧŰɡˊŬ ŰŬəŰɘəɐɠ ɔɘŬ ɜŬ ŮˊɘəɟŬŰɐůŮɘ Ůˊɑ Űɞɡ ŬɜŰɘˊɎɚɞɡ Űɞɡ. 

ɆɡɜɞɚɘəɎ, ɞɘ ŬˊɞűɎůŮɘɠ əŬɘ ɞɘ ŮɜɏɟɔŮɘŮɠ ˊɞɡ ɚŬɛɓɎɜɞɜŰŬɘ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ ůɡɜɗɏŰɞɡɜ ɏɜŬ 

ŭɡɜŬɛɘəɧ ˊŮɟɘɓɎɚɚɞɜ, ůŰɞ ɞˊɞɑɞ əɎɗŮ ˊŬɑəŰɖɠ ŭɘŬɛɞɟűɩɜŮɘ Űɖ ŭɘəɐ Űɞɡ ˊɟɞůɏɔɔɘůɖ əŬɘ ůŰɟŬŰɖɔɘəɐ ɔɘŬ 

Űɖɜ ŮˊɑŰŮɡɝɖ Űɖɠ ɜɑəɖɠ. 

 

1.2 ȷɝɘɞůɖɛŮɑɤŰɞɘ ŰɑŰɚɞɘ ůŰɖɜ ŭɘŬɛɧɟűɤůɖ Űɞɡ Ůɑŭɞɡɠ 
ɇɞ Herzog Zwei əɡəɚɞűɧɟɖůŮ ɔɘŬ ˊɟɩŰɖ űɞɟɎ ůŰɖɜ ȽŬˊɤɜɑŬ Űɞ 1988 ɔɘŬ ́ ɟɞůɤˊɘəɞɨɠ 

ɡˊɞɚɞɔɘůŰɏɠ. ȰɜŬ ɢɟɧɜɞ ɛŮŰɎ, Űɞ 1989, ŮɛűŬɜɑůŰɖəŮ ůŰɞ Sega Mega Drive ůŰɖɜ ȽŬˊɤɜɑŬ ɛŮ ŮəŭɧŰɖ Űɖ 

Technosoft əŬɘ ŬɟɔɧŰŮɟŬ, Űɞ 1990 ůŰɖɜ Ⱥɡɟɩˊɖ əŬɘ ȸɧɟŮɘɞ ȷɛŮɟɘəɐ Ŭˊɧ Űɖ Sega [1]. ɇɞ Herzog Zwei 
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ɗŮɤɟŮɑŰŬɘ ɧŰɘ ŬˊɞŰɏɚŮůŮ Űɖɜ ŬűŮŰɖɟɑŬ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ Ůɑŭɞɡɠ Űɤɜ ˊŬɘɢɜɘŭɘɩɜ ůŰɟŬŰɖɔɘəɐɠ 

ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ [2]. 

ɇɞ ́Ŭɘɢɜɑŭɘ ˊŬɟŮɑɢŮ ůŰɞɜ ˊŬɑəŰɖ Űɞɜ ɏɚŮɔɢɞ Ůɜɧɠ əŮɜŰɟɘəɞɨ ɞɢɐɛŬŰɞɠ ɛŮ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ Űɞ 

ɛŮŰŬəɘɜɐůŮɘ ŮɚŮɨɗŮɟŬ ůŮ ɞˊɞɘɞŭɐˊɞŰŮ ůɖɛŮɑɞ ůŰɞ ɢɎɟŰɖ. ɀɏůɤ Ůɜɧɠ Ůɘŭɘəɞɨ ɛŮɜɞɨ, ɞ ˊŬɑəŰɖɠ ɛˊɞɟɞɨůŮ 

ɜŬ ŬɔɞɟɎɕŮɘ əŬɘ ɜŬ ŭɘŬɢŮɘɟɑɕŮŰŬɘ Ůˊɘˊɚɏɞɜ ɞɢɐɛŬŰŬ ɔɘŬ ɜŬ Űɞ ɢɟɖůɘɛɞˊɞɘɐůŮɘ ůŰɖ ɛɎɢɖ.  

ȼ ůɡɜŮɢɐɠ ŬɚɚɖɚŮˊɑŭɟŬůɖ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ əŬɘ ɖ ŬɜɎɔəɖ ůŰɟŬŰɖɔɘəɞɨ ůɢŮŭɘŬůɛɞɨ ŬˊɞŰɏɚŮůŬɜ 

ˊɟɤŰɞˊɞɟɘŬəɎ ůŰɞɘɢŮɑŬ ˊɞɡ əŬɗɧɟɘůŬɜ Űɖ ɛŮŰɏˊŮɘŰŬ ˊɞɟŮɑŬ Űɞɡ Ůɑŭɞɡɠ. 

 

 
ȺɘəɧɜŬ 1: Herzog Zwei. ɆŰɘɔɛɘɧŰɡˊɞ ́Ŭɘɢɜɘŭɘɞɨ. Techosoft É.1 

ɇɞ Dune II: Building of a Dynasty, ́ɞɡ əɡəɚɞűɧɟɖůŮ Űɞ 1992 Ŭˊɧ Űɖɜ Westwood Studios əŬɘ 

Űɖ Virgin Interactive ɗŮɤɟŮɑŰŬɘ ɞ ŰɑŰɚɞɠ ́ ɞɡ əŬɗɧɟɘůŮ ɞɟɘůŰɘəɎ Űɖ ɛɞɟűɐ Űɤɜ ˊŬɘɢɜɘŭɘɩɜ ůŰɟŬŰɖɔɘəɐɠ 

ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ. ȸŬůɑůŰɖəŮ ůŰɞ ɞɛɩɜɡɛɞ ɚɞɔɞŰŮɢɜɘəɧ ɏɟɔɞ Űɞɡ Frank Herbet əŬɘ ŮɘůɐɔŬɔŮ ɔɘŬ 

ˊɟɩŰɖ űɞɟɎ Űɖ ŭɞɛɐ ɓɎůɖɠ ɧˊɞɡ ɞ ˊŬɑəŰɖɠ ɛˊɞɟɞɨůŮ ɜŬ ůɡɚɚɏɔŮɘ ˊɧɟɞɡɠ, ɜŬ əŬŰŬůəŮɡɎɕŮɘ əŰɐɟɘŬ əŬɘ 

ɜŬ ˊŬɟɎɔŮɘ ɛɞɜɎŭŮɠ, ɧɚŬ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ. Ƀɘ ɛɖɢŬɜɘůɛɞɑ ŬɡŰɞɑ ŬˊɞŰɏɚŮůŬɜ Űɞɜ ˊɡɟɐɜŬ Űɞɡ Ůɑŭɞɡɠ 

əŬɘ ŮˊŬɜŬɚɐűɗɖəŬɜ ůɢŮŭɧɜ ŬɡŰɞɨůɘɞɘ ůŮ ŭŮəɎŭŮɠ ɛŮŰŬɔŮɜɏůŰŮɟɞɡɠ ŰɑŰɚɞɡɠ, ůŮ ůɖɛŮɑɞ ˊɞɡ ˊɚɏɞɜ 

ɗŮɤɟɞɨɜŰŬɘ ŭŮŭɞɛɏɜɞɘ. Ⱥˊɘˊɚɏɞɜ, Űɞ Dune II ɏəŬɜŮ ɔɜɤůŰɧ ůŰɞ Ůɡɟɨ əɞɘɜɧ Űɞɜ ɧɟɞ RTS, ́ɞɡ Ŭˊɧ ŰɧŰŮ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ɜŬ ɢŬɟŬəŰɖɟɑůŮɘ ˊŬɘɢɜɑŭɘŬ ŬɡŰɞɨ Űɞɡ Ůɑŭɞɡɠ.  

 

 
1 ɉɟɖůɘɛɞˊɞɘɐɗɖəŮ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ Ůɨɚɞɔɖɠ ɢɟɐůɖɠ ɔɘŬ ŬəŬŭɖɛŬɥəɞɨɠ ůəɞˊɞɨɠ. ɄɟɞůŬɟɛɞůɛɏɜɞ Ŭˊɧ ñHerzog Zwei Is The 

Next Sega Ages Classic To Come To Switchò, Ŭˊɧ nintendolife.com, Damien McFerran (2020), 

https://www.nintendolife.com/news/2020/06/herzog_zwei_is_the_next_sega_ages_classic_to_come_to_switch 
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ȺɘəɧɜŬ 2: Dune II: The Building of a Dynasty 1992. ɆŰɘɔɛɘɧŰɡˊɞ ́Ŭɘɢɜɘŭɘɞɨ. Westwood StudiosÉ, Virgin InteractiveÉ.2 

ɇɞ Command & Conquer, ́ɞɡ əɡəɚɞűɧɟɖůŮ Űɞ 1995 Ŭˊɧ Űɖɜ Westwood Studios əŬɘ Űɖ Virgin 

Interactive, ŬˊɞŰɏɚŮůŮ ŰɑŰɚɞ ́ ɞɡ əŬɗɧɟɘůŮ Űɖ ůɨɔɢɟɞɜɖ ɛɞɟűɐ Űɤɜ ́ Ŭɘɢɜɘŭɘɩɜ ůŰɟŬŰɖɔɘəɐɠ 

ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ. ȺɘůɐɔŬɔŮ ɛɖɢŬɜɘůɛɞɨɠ ɧˊɤɠ ɖ ˊɚɐɟɖɠ ŭɘŬɢŮɑɟɘůɖ ɓɎůɖɠ, ɖ ůɡɚɚɞɔɐ ˊɧɟɤɜ ɛɏůɤ 

Ůɘŭɘəɩɜ ɛɞɜɎŭɤɜ əŬɘ ɖ ˊŬɟŬɔɤɔɐ ɛɞɜɎŭɤɜ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ, ŭɖɛɘɞɡɟɔɩɜŰŬɠ ɏɜŬ ůɨůŰɖɛŬ 

ɞɘəɞɜɞɛɑŬɠ əŬɘ ɛɎɢɖɠ. 

 

 
ȺɘəɧɜŬ 3: Command and Conquer 1995, ɆŰɘɔɛɘɧŰɡˊɞ əɨɟɘŬɠ ɓɎůɖɠ. Westwood StudiosÉ, EAÉ3 

  

 
2 ɉɟɖůɘɛɞˊɞɘɐɗɖəŮ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ Ůɨɚɞɔɖɠ ɢɟɐůɖɠ ɔɘŬ ŬəŬŭɖɛŬɥəɞɨɠ ůəɞˊɞɨɠ. ɄɟɞůŬɟɛɞůɛɏɜɞ Ŭˊɧ ñDune IIò, Ŭˊɧ 

wikipedia.org https://en.wikipedia.org/wiki/Dune_II 
3 ɉɟɖůɘɛɞˊɞɘɐɗɖəŮ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ Ůɨɚɞɔɖɠ ɢɟɐůɖɠ ɔɘŬ ŬəŬŭɖɛŬɥəɞɨɠ ůəɞˊɞɨɠ. ɄɟɞůŬɟɛɞůɛɏɜɞ Ŭˊɧ ñCommand & 

Conquer and The Covert Operationsò, Steam, Westwood Studios, Electronic Arts (2024), 

https://store.steampowered.com/app/2229830/Command__Conquer_and_The_Covert_Operations/ 
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To 1997 ɖ Microsoft əŬɘ ɖ Ensemble Studios əɡəɚɞűɞɟɞɨɜ ůŰɖɜ ŬɔɞɟɎ Űɞ Age of Empires. ɇɞ 

Age of Empires ůɡɜŭɨŬɕŮ Űɖɜ ɘůŰɞɟɘəɐ ɗŮɛŬŰɞɚɞɔɑŬ ɛŮ Űɞ Ůɑŭɞɠ Űɤɜ ˊŬɘɢɜɘŭɘɩɜ ůŰɟŬŰɖɔɘəɐɠ 

ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ, ůɡɜŭɏɞɜŰŬɠ Űɖ ɣɡɢŬɔɤɔɑŬ ɛŮ Űɖɜ ɘůŰɞɟɘəɐ ŮəˊŬɑŭŮɡůɖ. Ƀ ˊŬɑəŰɖɠ əŬɚɞɨɜŰŬɜ ɜŬ 

əŬɗɞŭɖɔɐůŮɘ ɏɜŬ ˊɞɚɘŰɘůɛɧ Ŭˊɧ ŭɘŬűɞɟŮŰɘəɏɠ Ůˊɞɢɏɠ ŬɜɎˊŰɡɝɖɠ, ŬɜŬˊŰɨůůɞɜŰŬɠ ůŰɟŬŰɖɔɘəɏɠ 

ɞɘəɞɜɞɛɘəɐɠ, ŰŮɢɜɞɚɞɔɘəɐɠ əŬɘ ůŰɟŬŰɘɤŰɘəɐɠ ŭɘŬɢŮɑɟɘůɖɠ. ɇɞ ˊŬɘɢɜɑŭɘ ˊŬɟɞɡůɑŬɕŮ ŭɘůŭɘɎůŰŬŰŬ sprites 

ɡɣɖɚɐɠ ˊɞɘɧŰɖŰŬ, ˊɞɡ ˊɟɞůɏŭɘŭŬɜ ɘŭɘŬɑŰŮɟŬ ɟŮŬɚɘůŰɘəɐ ŬˊŮɘəɧɜɘůɖ ɔɘŬ Űɖɜ Ůˊɞɢɐ.   

 

 
ȺɘəɧɜŬ 4: Age of Empires 1997. ɆŰɘɔɛɘɧŰɡˊɞ ˊŬɘɢɜɘŭɘɞɨ. Ensemble StudiosÉ, MicrosoftÉ.4  

ȼ Blizzard Entertainment əɡəɚɞűɧɟɖůŮ Űɞ 2002 Űɞ Warcraft III: Reign of Chaos, ɏɜŬ 

ˊŬɘɢɜɑŭɘ ůŰɟŬŰɖɔɘəɐɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ ɛŮ űŬɜŰŬůŰɘəɐ ɗŮɛŬŰɞɚɞɔɑŬ. ȺɘůɎɔŮŰŬɘ ůŰɞ Ůɑŭɞɠ ɏɜŬ 

əŬɘɜɞŰɧɛɞ ůɨůŰɖɛŬ ɖɟɤɘəɩɜ ɛɞɜɎŭɤɜ (Hero Units), ŮˊɑˊŮŭŬ ŮɛˊŮɘɟɑŬɠ əŬɘ ɘəŬɜɧŰɖŰŮɠ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ 

ɎɛŮůŬ Űɖ ɟɞɐ Űɖɠ ɛɎɢɖɠ. Ƀɘ ɐɟɤŮɠ ɏɢɞɡɜ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŬɜŬɓŬɗɛɑɕɞɜŰŬɘ əŬɘ ɜŬ ŬˊɞəŰɞɨɜ 

ŬɜŰɘəŮɑɛŮɜŬ, ůɡɜŭɡɎɕɞɜŰŬɠ Űɖ ůŰɟŬŰɖɔɘəɐ ůəɏɣɖ ɛŮ ůŰɞɘɢŮɑŬ ˊŬɘɢɜɘŭɘɩɜ ɟɧɚɤɜ (RPG). ȼ ŮɟɔŬɚŮɘɞɗɐəɖ 

ŭɖɛɘɞɡɟɔɑŬɠ ɢŬɟŰɩɜ ŮˊɏŰɟŮɣŮ ůŰɖ əɞɘɜɧŰɖŰŬ ɜŬ ŬɜŬˊŰɨɝŮɘ ́ ɚɐɗɞɠ ˊŬɟŬɚɚŬɔɩɜ əŬɘ Űɟɧˊɤɜ ˊŬɘɢɜɘŭɘɞɨ 

ˊɎɜɤ ůŰɞ ɓŬůɘəɧ ˊŬɘɢɜɑŭɘ. ȰŰůɘ ŭɖɛɘɞɡɟɔŮɑŰŬɘ əŬɘ Űɞ Defense of the Ancients (DotA), Űɞ ɞˊɞɑɞ 

ŬˊɞŰɏɚŮůŮ Űɖ ɓɎůɖ ɔɘŬ Űɖ ɔɏɜŮůɖ Űɞɡ Ůɑŭɞɡɠ ˊŬɘɢɜɘŭɘɩɜ MOBA (Multiplayer Online Battle Arena). 

 

 
4 ɉɟɖůɘɛɞˊɞɘɐɗɖəŮ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ Ůɨɚɞɔɖɠ ɢɟɐůɖɠ ɔɘŬ ŬəŬŭɖɛŬɥəɞɨɠ ůəɞˊɞɨɠ. ɄɟɞůŬɟɛɞůɛɏɜɞ Ŭˊɧ ñAge of Empires 

1997ò, Ŭˊɧ RGB Classic Games (n.d.), https://www.classicdosgames.com/game/Age_of_Empires.html 
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ȺɘəɧɜŬ 5: Warcraft III: Reign of Chaos 2002. ȱɟɤŬɠ ˊŬɘɢɜɘŭɘɞɨ. Blizzard EntairtainmentÉ.5 

ɄŬɟɎ Űɖ əɞɟɨűɤůɖ Űɞɡ Ůɑŭɞɡɠ əŬŰɎ Űɘɠ ŭŮəŬŮŰɑŮɠ Űɞɡ 1990 əŬɘ Űɤɜ Ŭɟɢɩɜ Űɞɡ 2000, ŰŬ ˊŬɘɢɜɑŭɘŬ 

ůŰɟŬŰɖɔɘəɐɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ ůɡɜŮɢɑɕɞɡɜ ɜŬ ŮɝŮɚɑůůɞɜŰŬɘ əŬɘ ɜŬ ˊɟɞůŮɚəɨɞɡɜ Űɞ ŮɜŭɘŬűɏɟɤɜ Űɤɜ 

ˊŬɘəŰɩɜ ɛɏɢɟɘ ůɐɛŮɟŬ.  ȼ ŮˊɘŰɡɢɑŬ Űɤɜ remakes əŬɘ Űɤɜ ŬɜŬɜŮɤɛɏɜɤɜ ŮəŭɧůŮɤɜ əɚŬůɘəɩɜ ŰɑŰɚɤɜ, 

ɧˊɤɠ Űɞ Age of Empires II: Definitive Edition (2019), Command & Conquer Remastered Collection 

(2020) əŬɘ Űɞ Age of Mythology: Retold (2024) ŬˊɏŭŮɘɝŮ Űɖ ŭɘŬɢɟɞɜɘəɐ Ŭˊɐɢɖůɖ Űɞɡ Ůɑŭɞɡɠ. ɄŬɟɎɚɚɖɚŬ, 

ɜɏɞɘ ŰɑŰɚɞɘ ɧˊɤɠ Űɞ Iron Harvest (2020), Űɞ Company of Heroes 3 (2023) əŬɘ Űɞ Tempest Rising (2024), 

ŮˊɘɢŮɘɟɞɨɜ ɜŬ ŬɜŬɓɘɩůɞɡɜ Űɖ ůŰɟŬŰɖɔɘəɐ ůəɖɜɐ, ŬɝɘɞˊɞɘɩɜŰŬɠ Űɘɠ ůɨɔɢɟɞɜŮɠ ŰŮɢɜɞɚɞɔɑŮɠ ɔɟŬűɘəɩɜ əŬɘ 

Űɘɠ ɜɏŮɠ ŭɡɜŬŰɧŰɖŰŮɠ Űɤɜ ɛɖɢŬɜɩɜ ɓɘɜŰŮɞˊŬɘɢɜɘŭɘɩɜ. ɇɞ ɔŮɔɞɜɧɠ ŬɡŰɧ ŬˊɞŭŮɘəɜɨŮɘ ɧŰɘ ŰŬ RTS 

ˊŬɟŬɛɏɜɞɡɜ ɏɜŬ ŮɜŮɟɔɧ əŬɘ ŭɖɛɘɞɡɟɔɘəɧ ˊŮŭɑɞ ŬɜɎˊŰɡɝɖɠ, Űɞ ɞˊɞɑɞ ŮɝŬəɞɚɞɡɗŮɑ ɜŬ ŮɛˊɜɏŮɘ ŭɖɛɘɞɡɟɔɞɨɠ 

əŬɘ ˊŬɑəŰŮɠ ˊŬɔəɞůɛɑɤɠ.  

 

1.3 ȺɘůŬɔɤɔɘəɐ Ůˊɘůəɧˊɖůɖ ůɢŮŭɑŬůɖɠ əŬɘ ŬɜɎˊŰɡɝɖɠ Űɞɡ Project 

Lead 
Ƀ ůɢŮŭɘŬůɛɧɠ Ůɜɧɠ ˊŬɘɢɜɘŭɘɞɨ Űɨˊɞɡ Real Time Strategy ŬˊŬɘŰŮɑ Űɞɜ ŮɜŰɞˊɘůɛɧ Űɤɜ ɓŬůɘəɩɜ 

ŬˊŬɘŰɐůŮɤɜ əŬɘ Űɖɜ ŬɜɎˊŰɡɝɖ əŬŰɎɚɚɖɚɤɜ ůŰɟŬŰɖɔɘəɩɜ ˊɟɞůɏɔɔɘůɖɠ əŬɘ ɡɚɞˊɞɑɖůɖɠ. ȷˊɧ ŰŮɢɜɘəɐ 

ůəɞˊɘɎ, ůŰŬ ˊŬɘɢɜɑŭɘŬ ŬɡŰɞɨ Űɞɡ Ůɑŭɞɡɠ ŮɛűŬɜɑɕŮŰŬɘ ŰŬɡŰɧɢɟɞɜŬ ɛŮɔɎɚɞɠ Ŭɟɘɗɛɧɠ ɛɞɜɎŭɤɜ əŬɘ 

ɞɜŰɞŰɐŰɤɜ ůŰɖɜ ɞɗɧɜɖ, ɔŮɔɞɜɧɠ ˊɞɡ ŭɖɛɘɞɡɟɔŮɑ ŬɡɝɖɛɏɜŮɠ ŬˊŬɘŰɐůŮɘɠ ůŮ ɡˊɞɚɞɔɘůŰɘəɞɨɠ ˊɧɟɞɡɠ. ȺɑɜŬɘ, 

Ůˊɞɛɏɜɤɠ, əɟɑůɘɛɞ Űɞ ˊŬɘɢɜɑŭɘ ɜŬ ŮəŰŮɚŮɑŰŬɘ ɞɛŬɚɎ ɛŮ ůŰŬɗŮɟɧ ɟɡɗɛɧ əŬɟɏ ŬɜɎ ŭŮɡŰŮɟɧɚŮˊŰɞ (FPS), 

 
5 ɉɟɖůɘɛɞˊɞɘɐɗɖəŮ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ Ůɨɚɞɔɖɠ ɢɟɐůɖɠ ɔɘŬ ŬəŬŭɖɛŬɥəɞɨɠ ůəɞˊɞɨɠ. ɄɟɞůŬɟɛɞůɛɏɜɞ Ŭˊɧ ñWarcraft III: Reign 

of Chaosò, Ŭˊɧ wikipedia.org, https://en.wikipedia.org/wiki/Warcraft_III:_Reign_of_Chaos 
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əŬɘ ɜŬ ɛˊɞɟŮɑ ɜŬ ɡˊɞůŰɖɟɑɕŮɘ ŬˊɞŰŮɚŮůɛŬŰɘəɎ Űɞ rendering Űɤɜ ɞɜŰɞŰɐŰɤɜ ˊɞɡ ˊɟɞɓɎɚɚɞɜŰŬɘ ůŰɖɜ 

əɎɛŮɟŬ. 

ɆŮ ŮˊɑˊŮŭɞ ɛɞɜŰɏɚɤɜ ŮˊɘɚɏɢɗɖəŮ ɖ ɢɟɐůɖ ɔŮɤɛŮŰɟɘəɎ Ŭˊɚɩɜ ŬɜŰɘəŮɘɛɏɜɤɜ ɛŮ ˊŮɟɘɞɟɘůɛɏɜɞ 

Ŭɟɘɗɛɧ ˊɞɚɡɔɩɜɤɜ. ȹŮŭɞɛɏɜɞɡ ɧŰɘ ɖ əɎɛŮɟŬ ɓɟɑůəŮŰŬɘ ůŮ ɞˊŰɘəɐ ɔɤɜɑŬ Űɨˊɞɡ ñbirdôs-eye viewò,  ŰŬ 

ɛɞɜŰɏɚŬ ŭŮɜ ŬˊŬɘŰɞɨɜ ɡˊŮɟɓɞɚɘəɎ ɚŮˊŰɞɛŮɟɐ ɔŮɤɛŮŰɟɑŬ, əŬɗɩɠ ŬɡŰɐ ŭŮɜ ŮɑɜŬɘ ɞɟŬŰɐ ůŰɞɜ ˊŬɑəŰɖ əŬɘ 

ŮˊɘɓŬɟɨɜŮɘ ɎůəɞˊŬ Űɖɜ Ŭˊɧŭɞůɖ. ɄŬɟɎɚɚɖɚŬ, ɖ ˊŬɟɞɨůŬ ŮűŬɟɛɞɔɐ ŬˊɞűŮɨɔŮɘ Űɘɠ ˊɟɞůɞɛɞɘɩůŮɘɠ 

űɡůɘəɐɠ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɖ ˊɟɞůɞɛɞɑɤůɖ Űɖɠ ŰɟɞɢɘɎɠ Ůɜɧɠ ɓɚɐɛŬŰɞɠ, ɧŰŬɜ ůŰɞ 

ˊŮŭɑɞ ŮɛűŬɜɑɕɞɜŰŬɘ ŮəŬŰɞɜŰɎŭŮɠ ɐ əŬɘ ɢɘɚɘɎŭŮɠ ɓɚɐɛŬŰŬ ŬɜɎ əŬɟɏ, ɗŬ əŬŰŬɜɎɚɤɜŮ ůɖɛŬɜŰɘəɧ 

ɡˊɞɚɞɔɘůŰɘəɧ ɢɟɧɜɞ [3]. ȷɜŰɑ ŬɡŰɐɠ, ɡɘɞɗŮŰŮɑŰŬɘ ɖ ɢɟɐůɖ  ɣŮɡŭɞ-űɡůɘəɐɠ ˊɟɞəŬɗɞɟɘůɛɏɜɞɘ ɛŬɗɖɛŬŰɘəɞɑ 

ɡˊɞɚɞɔɘůɛɞɑ ɛŮŰŬɓɎɚɚɞɡɜ Űɖ ɗɏůɖ əŬɘ Űɖɜ ŰŬɢɨŰɖŰŬ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ ɛŮ ɓɎůɖ ɔɜɤůŰɏɠ Ŭɟɢɘəɏɠ əŬɘ 

ŰŮɚɘəɏɠ ůɡɜɗɐəŮɠ. 

ũɘŬ Űɖ ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɤɜ Ůɚɏɔɢɤɜ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ ɛŮŰŬɝɨ ŬɜŰɘəŮɘɛɏɜɤɜ, ɔɑɜŮŰŬɘ ɢɟɐůɖ 

Űɞˊɘəɩɜ ˊŮɟɘɞɢɩɜ Ůɚɏɔɢɞɡ. Ƀɘ ůɡɔəɟɞɨůŮɘɠ ɐ ŬɚɚɖɚŮˊɘŭɟɎůŮɘɠ ŮɝŮŰɎɕɞɜŰŬɘ ɛɧɜɞ ůŮ əŬɚɎ ɞɟɘůɛɏɜŬ 

ŰɛɐɛŬŰŬ Űɞɡ ɢɎɟŰɖ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜɞɡɜ ŮɜŮɟɔɏɠ ɞɜŰɧŰɖŰŮɠ ˊɞɡ Ŭɜɐəɞɡɜ ůŮ ůɡɔəŮəɟɘɛɏɜŬ ŮˊɑˊŮŭŬ, 

layers, ɛŮɘɩɜɞɜŰŬɠ ɏŰůɘ Űɞɜ ůɡɜɞɚɘəɧ Ŭɟɘɗɛɧ ɡˊɞɚɞɔɘůɛɩɜ əŬɘ ŮˊɘŰŬɢɨɜɞɜŰŬɠ Űɖ ŭɘŬŭɘəŬůɑŬ 

ŮɜŰɞˊɘůɛɞɨ. ȷɜŰɑůŰɞɘɢŬ, ˊɟɞɓɚɐɛŬŰŬ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖ ůɡɢɜɐ ŭɖɛɘɞɡɟɔɑŬ əŬɘ əŬŰŬůŰɟɞűɐ 

ŬɜŰɘəŮɘɛɏɜɤɜ əŬŰɎ Űɖɜ ŮəŰɏɚŮůɖ ŬɜŰɘɛŮŰɤˊɑɕɞɜŰŬɘ ɛɏůɤ Űɖɠ ŰŮɢɜɘəɐɠ Object Pooling [4], əŬɗɩɠ əŬɘ 

ŬɜŰɑůŰɞɘɢɤɜ ɟɡɗɛɑůŮɤɜ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ Űɖɠ Unity. ɀŮ ŬɡŰɧ Űɞɜ Űɟɧˊɞ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɞɡůɘŬůŰɘəɐ ɛŮɑɤůɖ 

Űɞɡ əɧůŰɞɡɠ əŬŰŬɜɞɛɐɠ ɛɜɐɛɖɠ əŬɘ ɓŮɚŰɑɤůɖ Űɖɠ ůɡɜɞɚɘəɐɠ Ŭˊɧŭɞůɖɠ. 

 

 
ȺɘəɧɜŬ 6: ɆŰɘɔɛɘɧŰɡˊɞ ˊŬɘɢɜɘŭɘɞɨ. ȹɘŮˊŬűɐ ɉɟɐůŰɖ ɛŮ ŰŬ ŭŮŭɞɛɏɜŬ Ŭˊɧ Űɖɜ Ůˊɘɚɞɔɐ Ůɜɧɠ əŰɖɟɑɞɡ. 

ȳůɞɜ ŬűɞɟɎ Űɖɜ ŬɚɚɖɚŮˊɑŭɟŬůɖ ɛŮ Űɞɜ ˊŬɑəŰɖ, ůŰɧɢɞɠ ŮɑɜŬɘ ɖ ɔɟŬűɘəɐ ŭɘŮˊŬűɐ ɜŬ ˊŬɟɏɢŮɘ ɛŮ 

ůŬűɐ əŬɘ əŬŰŬɜɞɖŰɧ Űɟɧˊɞ ɧɚŮɠ Űɘɠ ŬˊŬɟŬɑŰɖŰŮɠ ˊɚɖɟɞűɞɟɑŮɠ. Ƀ ɢɟɐůŰɖɠ ŮɜɖɛŮɟɩɜŮŰŬɘ ɔɘŬ ŭɘŬɗɏůɘɛŮɠ 

ŮɜɏɟɔŮɘŮɠ, ůŰŬŰɘůŰɘəɎ, əŬŰŬůŰɎůŮɘɠ ɛɞɜɎŭɤɜ əŬɘ ˊɧɟɞɡɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ ůŰɖɜ ȺɘəɧɜŬ 6 ˊŬɟɞɡůɘɎɕŮŰŬɘ 

ůŰɞ əŮɜŰɟɘəɧ ŰɛɐɛŬ ɞɘ Ůˊɘɚɞɔɏɠ ŮəˊŬɑŭŮɡůɖɠ ɛɞɜɎŭɤɜ əŬɘ ŮˊɘůəŮɡɐɠ, Ůɜɩ ůŰŬ ŭŮɝɘɎ ɞɘ ˊɚɖɟɞűɞɟɑŮɠ Űɖɠ 

ŮˊɘɚŮɔɛɏɜɖɠ ɞɜŰɧŰɖŰŬɠ. ȼ ˊŬɟɞɡůɑŬůɖ ɧɚɤɜ ŬɡŰɩɜ ůɡɛɓɎɚŮɘ ůŰɖ əŬŰŬɜɧɖůɖ Űɤɜ ɛɖɢŬɜɘůɛɩɜ əŬɘ ůŰɖɜ 

ɞɛŬɚɐ ŮɛˊŮɘɟɑŬ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. 

ɇɏɚɞɠ, ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɖɠ ŭɘəŰɨɤůɖɠ ŮˊɘɚɏɢɗɖəŮ ɖ ɢɟɐůɖ Űɞɡ Mirror Networking, Űɞ ɞˊɞɑɞ 

ɓŬůɑɕŮŰŬɘ ůŮ ŬɟɢɘŰŮəŰɞɜɘəɐ Host/Client  Peer to Peer. ɇɞ Mirror ́ŬɟɏɢŮɘ ɏɜŬ ɛɞɜŰɏɚɞ əŬŰɎ Űɞ ɞˊɞɑɞ 

ɞ ŭɘŬəɞɛɘůŰɐɠ (host) ŮɑɜŬɘ ɡˊŮɨɗɡɜɞɠ ɔɘŬ Űɖ ŭɘŬŰɐɟɖůɖ Űɖɠ ŮɜɘŬɑŬɠ əŬŰɎůŰŬůɖɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ (single 

source of truth), ŭɘŬůűŬɚɑɕɞɜŰŬɠ Űɖɜ ŮɔəɡɟɧŰɖŰŬ ɧɚɤɜ Űɤɜ ŮɜŮɟɔŮɘɩɜ əŬɘ ŬˊɞŰɟɏˊɞɜŰŬɘ Űɡɢɧɜ 

ŬůɡɜɏˊŮɘŮɠ ɐ ɛɖ ŮɝɞɡůɘɞŭɞŰɖɛɏɜŮɠ ŮɜɏɟɔŮɘŮɠ Ŭˊɧ Űɞɡɠ ˊŮɚɎŰŮɠ. ȼ Ůˊɘɚɞɔɐ ŬɡŰɐ ŮɜŭŮɑəɜɡŰŬɘ ɔɘŬ 

ˊŬɘɢɜɑŭɘŬ RTS, əŬɗɩɠ ŭɘŮɡəɞɚɨɜŮɘ Űɖ ůɡɔɢɟɞɜɘůɛɏɜɖ ŭɘŬɢŮɑɟɘůɖ Űɞɡ ɛŮɔɎɚɞɡ ɧɔəɞɡ ɞɜŰɞŰɐŰɤɜ ˊɞɡ 

ɓɟɑůəɞɜŰŬɘ ůŮ ůɡɜŮɢɐ ɛŮŰŬɓɞɚɐ. 
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ɄŮɟɘůůɧŰŮɟŬ ɔɘŬ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ əŬɘ Űɘɠ ůŰɟŬŰɖɔɘəɏɠ ɡɚɞˊɞɑɖůɖɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞ 

ȾŮűɎɚŬɘɞ 3: ɆɢŮŭɘŬůɛɧɠ Űɞɡ Project Lead əŬɘ ɆɢŮŭɑŬůɖ ȷɟɢɘŰŮəŰɞɜɘəɐɠ Űɖɠ ȺűŬɟɛɞɔɐɠ , Ůɜɩ ɖ ŰŮɢɜɘəɐ 

ŬɜɎɚɡůɖ Űɤɜ Ůˊɘɛɏɟɞɡɠ ůɡůŰɖɛɎŰɤɜ ˊŮɟɘɔɟɎűŮŰŬɘ ŬɜŬɚɡŰɘəɎ ůŰɞ ȾŮűɎɚŬɘɞ 4: Ɉɚɞˊɞɑɖůɖ Project 

Lead. 

 

1.4 Ɇəɞˊɧɠ ȹɘˊɚɤɛŬŰɘəɐɠ 
ȼ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ ɏɢŮɘ ɤɠ əɨɟɘɞ ůŰɧɢɞ Űɖ ŭɖɛɘɞɡɟɔɑŬ əŬɘ ůɢŮŭɑŬůɖ Ůɜɧɠ 

ɓɘɜŰŮɞˊŬɘɢɜɘŭɘɞɨ Űɨˊɞɡ ůŰɟŬŰɖɔɘəɐɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ. ɆɡɔəŮəɟɘɛɏɜŬ, ŮɝŮŰɎɕɞɜŰŬɘ ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ 

əŬɘ ɖ ůɢŮŭɑŬůɖ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, əŬɗɩɠ əŬɘ ɞɘ ůŰɟŬŰɖɔɘəɏɠ əŬɘ ɞɘ ɛɖɢŬɜɘůɛɞɑ ˊɞɡ ŮɝŬůűŬɚɑɕɞɡɜ ɛɘŬ 

ɚŮɘŰɞɡɟɔɘəɐ əŬɘ ŰŮɢɜɘəɎ ůɤůŰɐ ɡɚɞˊɞɑɖůɖ. ɄŬɟɎɚɚɖɚŬ, ŬɜŬˊŰɨůůŮŰŬɘ ɏɜŬ ŭɘəŰɡŬəɧ ˊŮɟɘɓɎɚɚɞɜ, ˊɞɡ 

ŮˊɘŰɟɏˊŮɘ ůŮ ŭɨɞ ˊŬɑəŰŮɠ ɜŬ ŬɜŰŬɔɤɜɑɕɞɜŰŬɘ ůŮ ɏɜŬɜ əɞɘɜɧ ɢɎɟŰɖ, ɛŮ ŭɘŬůűɎɚɘůɖ Űɖɠ ůŰŬɗŮɟɧŰɖŰŬɠ Űɖɠ 

əŬŰɎůŰŬůɖɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ əŬɘ Űɖɜ ɞɟɗɐ ŮűŬɟɛɞɔɐ Űɤɜ ŭɘəŰɡŬəɩɜ ˊɟɤŰɞəɧɚɚɤɜ. ɀŮ Űɖɜ ɞɚɞəɚɐɟɤůɖ 

Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ Űɞ ŬˊɞŰɏɚŮůɛŬ ŮɑɜŬɘ ɏɜŬ ˊɚɐɟɤɠ ɚŮɘŰɞɡɟɔɘəɧ ˊŬɘɢɜɑŭɘ RTS, ɡɚɞˊɞɘɖɛɏɜɞ 

ůŰɖɜ ɛɖɢŬɜɐ Unity, Űɞ ɞˊɞɑɞ ŮɜůɤɛŬŰɩɜŮɘ Űɞɡɠ ɓŬůɘəɞɨɠ ɛɖɢŬɜɘůɛɞɨɠ əŬɘ Űɘɠ ɚŮɘŰɞɡɟɔɑŮɠ Űɞɡ Ůɑŭɞɡɠ, 

ˊɟɞůűɏɟɞɜŰŬɠ ůŰɞɡɠ ɢɟɐůŰŮɠ ɛɘŬ ŬɚɚɖɚŮˊɘŭɟŬůŰɘəɐ əŬɘ ɣɡɢŬɔɤɔɘəɐ ŮɛˊŮɘɟɑŬ ůŰɟŬŰɖɔɘəɞɨ ůɢŮŭɘŬůɛɞɨ.  

 

1.5 Ⱥˊɘůəɧˊɖůɖ ȹɘˊɚɤɛŬŰɘəɐɠ 
ɇɞ ȾŮűɎɚŬɘɞ 1: çȺɘůŬɔɤɔɐè ŮɘůɎɔŮɘ Űɞɜ ŬɜŬɔɜɩůŰɖ ůŰɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ, 

ˊŬɟɞɡůɘɎɕɞɜŰŬɠ Űɞ Ůɑŭɞɠ Űɤɜ ˊŬɘɢɜɘŭɘɩɜ ůŰɟŬŰɖɔɘəɐɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ (RTS), Űɖɜ ɘůŰɞɟɘəɐ Űɞɡɠ 

Ůɝɏɚɘɝɖ, Űɞɜ ůəɞˊɧ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ əŬɘ ɛɑŬ ŮɘůŬɔɤɔɘəɐ Ůˊɘůəɧˊɖůɖ Űɖɠ ůɢŮŭɑŬůɖɠ əŬɘ ŬɜɎˊŰɡɝɖɠ 

Űɞɡ Project Lead. 

ɇɞ ȾŮűɎɚŬɘɞ 2: çŪŮɤɟɖŰɘəɧ ɈˊɧɓŬɗɟɞè ŬɜŬɚɨŮɘ Űɘɠ ŰŮɢɜɞɚɞɔɑŮɠ, ŰŬ ɚɞɔɘůɛɘəɎ əŬɘ ŰŬ ŮɟɔŬɚŮɑŬ 

ˊɞɡ ŬˊɞŰɏɚŮůŬɜ Űɖ ɓɎůɖ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ ɏɟɔɞɡ, əŬɗɩɠ əŬɘ Űɘɠ ɗŮɤɟɖŰɘəɏɠ Ŭɟɢɏɠ ˊɎɜɤ ůŰɘɠ ɞˊɞɑŮɠ 

ůŰɖɟɑɢɗɖəŮ ɖ ɡɚɞˊɞɑɖůɖ Űɞɡ ɓɘɜŰŮɞˊŬɘɢɜɘŭɘɞɨ. 

ɇɞ ȾŮűɎɚŬɘɞ 3: çɆɢŮŭɑŬůɖ Űɞɡ Project Lead əŬɘ ɆɢŮŭɑŬůɖ ȷɟɢɘŰŮəŰɞɜɘəɐɠ Űɖɠ ȺűŬɟɛɞɔɐɠè 

ˊŬɟɞɡůɘɎɕŮɘ Űɖ ůɡɜɞɚɘəɐ ůɢŮŭɘŬůŰɘəɐ ˊɟɞůɏɔɔɘůɖ Űɞɡ ɏɟɔɞɡ ůŮ ŭɨɞ ŬɚɚɖɚɏɜŭŮŰŬ ůəɏɚɖ. ȷɟɢɘəɎ 

ŬɜŬɚɨŮŰŬɘ ɖ ůɢŮŭɑŬůɖ Űɞɡ Project Lead ɤɠ ˊŬɘɢɜɑŭɘ ůŰɟŬŰɖɔɘəɐɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ, ŬəɞɚɞɡɗɩɜŰŬɠ 

Űɖ ɚɞɔɘəɐ Ůɜɧɠ ŮɔɔɟɎűɞɡ Űɨˊɞɡ Game Design Document. ɆŰɖ ůɡɜɏɢŮɘŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ůɢŮŭɑŬůɖ Űɖɠ 

ŬɟɢɘŰŮəŰɞɜɘəɐɠ Űɞɡ Project Lead ɤɠ ɏɜŬ ŬɡŰɞŰŮɚɏɠ ɚɞɔɘůɛɘəɧ, ɛŮ ɏɛűŬůɖ ůŰɖɜ ɞɟɔɎɜɤůɖ Űɤɜ 

ůɡůŰɖɛɎŰɤɜ əŬɘ ůŰɘɠ ůɢŮŭɘŬůŰɘəɏɠ ˊɟŬəŰɘəɏɠ. 

ɇɞ ȾŮűɎɚŬɘɞ 4: çɈɚɞˊɞɑɖůɖ Project Leadè ́ŬɟɞɡůɘɎɕŮɘ ůŰɖɜ ŰŮɢɜɘəɐ ɡɚɞˊɞɑɖůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ. 

ɄŬɟɞɡůɘɎɕɞɜŰŬɘ ŬɜŬɚɡŰɘəɎ ŰŬ ůɡůŰɐɛŬŰŬ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, ɞɘ ɛɖɢŬɜɘůɛɞɑ ŭɘəŰɡŬəɐɠ əŬɘ ˊɞɚɡɢɟɖůŰɘəɐɠ 

ɚŮɘŰɞɡɟɔɑŬɠ, ɖ ɔɟŬűɘəɐ ŭɘŮˊŬűɐ ɢɟɐůŰɖ, ɞɘ ɟɞɏɠ Űɖɠ ŮűŬɟɛɞɔɐɠ əŬɘ ɞɘ ŰŮɢɜɘəɏɠ ɓŮɚŰɘůŰɞˊɞɑɖůɖɠ ˊɞɡ 

ŮűŬɟɛɧůŰɖəŬɜ. 

ɇɞ ȾŮűɎɚŬɘɞ 5: çȷˊɞŰɑɛɖůɖ Ɉɚɞˊɞɑɖůɖɠ əŬɘ ɆɡɛˊŮɟɎůɛŬŰŬè ́ ŬɟɞɡůɘɎɕŮɘ Űɖɜ ŬˊɞŰɑɛɖůɖ Űɖɠ 

ɡɚɞˊɞɑɖůɖɠ ɛɏůɤ ˊɞůɞŰɘəɩɜ əŬɘ ˊɞɘɞŰɘəɩɜ ŭŮŭɞɛɏɜɤɜ, ŬɜŬɚɨŮɘ Űɖɜ Ŭˊɧŭɞůɖ əŬɘ Űɖɜ ŬɜŰŬˊɧəɟɘůɖ Űɞɡ 

Project Lead ůŰɞɡɠ ůŰɧɢɞɡɠ Űɖɠ ŭɘˊɚɤɛŬŰɘəɐɠ əŬɘ əŬŰŬɚɐɔŮɘ ůŮ ůɡɛˊŮɟɎůɛŬŰŬ əŬɘ ˊɟɞŰɎůŮɘɠ ɔɘŬ 

ɛŮɚɚɞɜŰɘəɏɠ ŮˊŮəŰɎůŮɘɠ. 
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2. ŪŮɤɟɖŰɘəɧ ɈˊɧɓŬɗɟɞ 
 ȼ ŮɜɧŰɖŰŬ ŬɡŰɐ ˊŬɟɞɡůɘɎɕŮɘ Űɞ ɓŬůɘəɧ ɗŮɤɟɖŰɘəɧ ˊɚŬɑůɘɞ ˊɞɡ ɡˊɞůŰɖɟɑɕŮɘ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ 

ɏɟɔɞɡ. ɄŮɟɘɔɟɎűɞɜŰŬɘ ɞɘ ɗŮɛŮɚɘɩŭŮɘɠ ŰŮɢɜɞɚɞɔɑŮɠ, ŰŬ ɛɞɜŰɏɚŬ əŬɘ ŰŬ Ůˊɘɛɏɟɞɡɠ ůɡůŰɐɛŬŰŬ ˊɞɡ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ, ɩůŰŮ ɜŬ ɔɑɜŮɘ ůŬűɏɠ Űɞ ˊɚŬɑůɘɞ ůŰɞ ɞˊɞɑɞ ɓŬůɑɕŮŰŬɘ ɖ ɡɚɞˊɞɑɖůɖ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. 

Ⱥˊɘˊɚɏɞɜ, ɔɑɜŮŰŬɘ ŬɜŬűɞɟɎ ůŰŬ ůɡůŰɐɛŬŰŬ ŮˊŮɝŮɟɔŬůɑŬɠ əŬɘ ůŰɞɡɠ Űɧˊɞɡɠ ˊɟɞɛɐɗŮɘŬɠ Űɤɜ ˊɧɟɤɜ ɔɘŬ 

Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ ɓɘɜŰŮɞˊŬɘɢɜɘŭɘɞɨ. ɇɞ ɗŮɤɟɖŰɘəɧ ɡˊɧɓŬɗɟɞ ɚŮɘŰɞɡɟɔŮɑ ɤɠ ŬɜŬűɞɟɎ ɔɘŬ Űɖɜ əŬŰŬɜɧɖůɖ 

Űɤɜ ŰŮɢɜɘəɩɜ Ůˊɘɚɞɔɩɜ əŬɘ Űɤɜ ŮɟɔŬɚŮɑɤɜ ˊɞɡ ŬɝɘɞˊɞɘɞɨɜŰŬɘ ůŰŬ ŮˊɧɛŮɜŬ əŮűɎɚŬɘŬ.  

 

2.1 ɃɘəɞůɨůŰɖɛŬ ȷɜɎˊŰɡɝɖɠ ɄŬɘɢɜɘŭɘɞɨ 
ɆŰɞ əŮűɎɚŬɘɞ ŬɡŰɧ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɧɚŬ ŰŬ ůɡůŰɐɛŬŰŬ ɚɞɔɘůɛɘəɞɨ ˊɞɡ ůɡɜŰŮɚɞɨɜ ɎɛŮůŬ ůŰɖ 

ŭɖɛɘɞɡɟɔɑŬ əŬɘ ůɨɜɗŮůɖ Űɞɡ ɓɘɜŰŮɞˊŬɘɢɜɘŭɘɞɨ ɤɠ ŮɜɘŬɑŬ ɞɜŰɧŰɖŰŬ. ȷˊɧ Űɖ ɛɖɢŬɜɐ ɓɘɜŰŮɞˊŬɘɢɜɘŭɘɩɜ, ɖ 

ɞˊɞɑŬ ŬˊɞŰŮɚŮɑ Űɞ ˊɡɟɐɜŬ Űɖɠ ŮűŬɟɛɞɔɐɠ ɏɤɠ Űɞ ˊŮɟɘɓɎɚɚɞɜ ɔɘŬ Űɖ ůɡɔɔɟŬűɐ Űɞɡ əɩŭɘəŬ Űɤɜ 

ŬˊŬɘŰɞɨɛŮɜɤɜ scripts. 

 

2.1.1 Unity Engine  

ũɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ ɓɘɜŰŮɞˊŬɘɢɜɘŭɘɞɨ ŮˊɘɚɏɢɗɖəŮ ɖ Unity, ɛɘŬ Ŭˊɧ Űɘɠ ˊɘɞ ŭɘŬŭŮŭɞɛɏɜŮɠ əŬɘ 

ŮŭɟŬɘɤɛɏɜŮɠ ɛɖɢŬɜɏɠ ŬɜɎˊŰɡɝɖɠ ɓɘɜŰŮɞˊŬɘɢɜɘŭɘɩɜ [5]. ȼ Unity ́ŬɟɏɢŮɘ ɏɜŬ ɞɚɞəɚɖɟɤɛɏɜɞ ́ŮɟɘɓɎɚɚɞɜ 

ůɢŮŭɘŬůɛɞɨ əŬɘ Ůɚɏɔɢɞɡ Űɤɜ ɞˊŰɘəɩɜ ůŰɞɘɢŮɑɤɜ əŬɘ Űɞɡ ɟ́ɞɔɟŬɛɛŬŰɘůɛɞɨ, ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖɜ ŬɜɎˊŰɡɝɖ 

Űɤɜ ůɡɛˊŮɟɘűɞɟɩɜ əŬɘ Űɤɜ ɛŮŰŬɝɨ Űɞɡɠ ŬɚɚɖɚŮˊɘŭɟɎůŮɤɜ. ɈˊɞůŰɖɟɑɕŮɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ ŮűŬɟɛɞɔɩɜ ɔɘŬ 

ˊɞɚɚŬˊɚɏɠ ˊɚŬŰűɧɟɛŮɠ, ŬɜŬűɏɟɞɜŰŬɘ ˊŬɟŬŭŮɘɔɛŬŰɘəɎ ɞɘ: Windows, Linux, Android əŬɘ WebGL. ɇɞ 

ˊɟɞɔɟŬɛɛŬŰɘůŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ Űɖɠ Unity Engine ɓŬůɑɕŮŰŬɘ  ůŮ ́ ɟɧŰɡˊŬ Űɖɠ ɓɘɞɛɖɢŬɜɑŬɠ Űɞɡ 

ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ əɎɜɞɜŰŬɠ ɢɟɐůɖ Űɖɠ ɔɚɩůůŬɠ C# əŬɘ Űɞɡ ɞɘəɞůɡůŰɐɛŬŰɞɠ .ɁȺɇ Űɖɠ Microsoft. 

ȼ Ůˊɘɚɞɔɐ Űɖɠ ɛɖɢŬɜɐɠ ɓŬůɑůŰɖəŮ ůŮ ɛɘŬ ůŮɘɟɎ ŰŮɢɜɘəɩɜ əŬɘ ɚŮɘŰɞɡɟɔɘəɩɜ ˊɚŮɞɜŮəŰɖɛɎŰɤɜ. 

ȷɜŬɚɡŰɘəɧŰŮɟŬ, ɓɎůŮɘ Űɖɠ ɡˊɞůŰɐɟɘɝɖɠ Űɖɠ ɔɚɩůůŬɠ C#, ˊŬɟɏɢŮɘ ɏɜŬ ɘůɢɡɟɧ  API ɔɘŬ Űɞ ɢŮɘɟɘůɛɧ Űɖɠ 

ɟɞɐɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, Űɞɡ animation, Űɤɜ ůɡɛˊŮɟɘűɞɟɩɜ (ȷȽ) Űɤɜ ɞɜŰɞŰɐŰɤɜ, Űɞɡ rendering əŬɘ Űɖɠ 

ŬɚɚɖɚŮˊɑŭɟŬůɖɠ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ. Ⱥˊɘˊɚɏɞɜ, ɖ ɛɖɢŬɜɐ ŮɜůɤɛŬŰɩɜŮɘ ůɨůŰɖɛŬ űɡůɘəɐɠ (PhysX 

engine), ŮɟɔŬɚŮɑŬ Ůɚɏɔɢɞɡ animation əŬɘ animator, əŬɗɩɠ əŬɘ ɔɟŬűɘəɧ ˊŮɟɘɓɎɚɚɞɜ rendering ɛɏůɤ 

Űɞɡ Universal Render Pipeline (URP), Űɞ ɞˊɞɑɞ ˊɟɞůűɏɟŮɘ ɔɟŬűɘəɎ, űɤŰɘůɛɧ, ɡɚɘəɎ əŬɘ ůəɑŬůɖ 

ɡɣɖɚɐɠ ˊɞɘɧŰɖŰŬɠ.  

ɄŬɟɎɚɚɖɚŬ, ɖ Unity ɡˊɞůŰɖɟɑɕŮɘ Űɖ əŬŰŬɜŮɛɖɛɏɜɖ ůɢŮŭɑŬůɖ ɛɏůɤ Scriptable Objects əŬɘ 

custom editors, ŭɘŮɡəɧɚɜɞɜŰŬɠ ɏŰůɘ Űɖɜ ŬɜɎˊŰɡɝɖ ůɨɜɗŮŰɤɜ ŬɟɢɘŰŮəŰɞɜɘəɩɜ, ɧˊɤɠ ůɡůŰɐɛŬŰŬ 

ɔŮɔɞɜɧŰɤɜ, ŭɘŬɢŮɑɟɘůɖ ŭŮŭɞɛɏɜɤɜ əŬɘ ŭɏɜŭɟɤɜ ůɡɛˊŮɟɘűɞɟɎɠ. 

ȰɜŬ Ŭˊɧ ŰŬ ůɖɛŬɜŰɘəɧŰŮɟŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ Űɖɠ Unity ŮɑɜŬɘ ɖ ŮəŰŮɜɐɠ ŰŮəɛɖɟɑɤůɖ əŬɘ ɖ ŮɜŮɟɔɐ 

əɞɘɜɧŰɖŰŬ ˊɞɡ Űɖɜ ɡˊɞůŰɖɟɑɕŮɘ. ɄɟɞůűɏɟŮŰŬɘ Űɧůɞ Ŭˊɧ Űɖɜ ɑŭɘŬ Űɖɜ ŮŰŬɘɟŮɑŬ Unity Technologies ɧůɞ 

əŬɘ Ŭˊɧ Űɞ ŮɡɟɨŰŮɟɞ əɞɘɜɧ ́ ɚɞɨůɘɞ űɎůɛŬ ɡɚɘəɞɨ ŮəɛɎɗɖůɖɠ əŬɘ əŬŰŬɜɧɖůɖɠ Űɖɠ ɛɖɢŬɜɐɠ, Ŭˊɧ 

ŮɔɢŮɘɟɑŭɘŬ, ɞŭɖɔɞɨɠ əŬɘ ůŮɛɘɜɎɟɘŬ ɛɏɢɟɘ ˊɞɚɨɤɟɞ ɞˊŰɘəɞŬəɞɡůŰɘəɧ ɡɚɘəɧ ůŮ ɛɞɟűɐ ɛŬɗɖɛɎŰɤɜ 

ŭɘŬɗɏůɘɛɞ ůŰɞɜ ɘůŰɧ. ɄɞɚɚɎ ŭɖɛɞűɘɚɐ ˊŬɘɢɜɑŭɘŬ ɏɢɞɡɜ  ŬɜŬˊŰɡɢɗŮɑ ɛŮ Űɖ Unity Engine, ɧˊɤɠ ŰŬ: 

Monument Valley (2014), Cities: Skylines (2015), Rust (2015), Hollow Knight (2017) əŬɘ Last Epoch 

(2024). 

ȼ Ůˊɘɚɞɔɐ Űɖɠ Unity ŬˊɞŭŮɑɢɗɖəŮ ɘŭŬɜɘəɐ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ ˊŬɟɧɜŰɞɠ ɏɟɔɞɡ, əŬɗɩɠ əɎɚɡɣŮ 

ˊɚɐɟɤɠ Űɘɠ ŰŮɢɜɘəɏɠ əŬɘ ɚŮɘŰɞɡɟɔɘəɏɠ ŬˊŬɘŰɐůŮɘɠ Ůɜɧɠ ˊŬɘɢɜɘŭɘɞɨ ůŰɟŬŰɖɔɘəɐɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ, 

ˊŬɟɏɢɞɜŰŬɠ ˊŬɟɎɚɚɖɚŬ ɏɜŬ ŮɡɏɚɘəŰɞ əŬɘ ˊŬɟŬɔɤɔɘəɧ ˊŮɟɘɓɎɚɚɞɜ ŬɜɎˊŰɡɝɖɠ. 
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2.1.2 IDE 

ȰɜŬ Ƀɚɞəɚɖɟɤɛɏɜɞ ɄŮɟɘɓɎɚɚɞɜ ȷɜɎˊŰɡɝɖɠ (Integrated Development Environment ï IDE) 

ŮɑɜŬɘ ɏɜŬ ůɨɜɞɚɞ ŮɟɔŬɚŮɑɤɜ ˊɞɡ ůɡɔəŮɜŰɟɩɜɞɡɜ ůŮ ɛɑŬ ŮűŬɟɛɞɔɐ Űɖ ůɡɔɔɟŬűɐ, Űɖ ɛŮŰŬɔɚɩŰŰɘůɖ əŬɘ 

Űɖɜ ŬˊɞůűŬɚɛɎŰɤůɖ əɩŭɘəŬ [6]. ũɘŬ Űɘɠ ŬɜɎɔəŮɠ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ŮˊɘɚɏɢɗɖəŮ Űɞ Visual Studio 

2022 Űɖɠ Microsoft, ɏɜŬ Ŭˊɧ ŰŬ ˊɘɞ ˊɚɐɟɖ əŬɘ ŬɝɘɧˊɘůŰŬ IDE ɔɘŬ Űɖ ɔɚɩůůŬ C#. ɇɞ ˊŮɟɘɓɎɚɚɞɜ ŬɡŰɧ 

ŮɑɜŬɘ project-oriented, ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖ ůŬűɐ ɞɟɔɎɜɤůɖ Űɖɠ ŭɞɛɐɠ Űɞɡ ɏɟɔɞɡ əŬɘ Űɖ ŭɘŬɢŮɑɟɘůɖ ˊɞɚɚɩɜ 

ŬɟɢŮɑɤɜ ŮɝŬɟŰɐůŮɤɜ. ȹɘŬɗɏŰŮɘ ɏɝɡˊɜɖ ŬɡŰɧɛŬŰɖ ůɡɛˊɚɐɟɤůɐ (IntelliSense), ́ɚɞɐɔɖůɖ ɛɏůŬ ůŰɞ 

əɩŭɘəŬ əŬɘ debugger. Ƀɘ ŭɡɜŬŰɧŰɖŰŮɠ ŬɡŰɏɠ əŬɗɘůŰɞɨɜ Űɖ ŭɘŬŭɘəŬůɑŬ ŬɜɎˊŰɡɝɖɠ ˊɘɞ ɔɟɐɔɞɟɖ, ůŰŬɗŮɟɐ 

əŬɘ ˊŬɟŬɔɤɔɘəɐ, ɘŭɘŬɑŰŮɟŬ ůŮ ɛŮɔɎɚŬ ɏɟɔŬ. 

 

2.1.3 Version Control 

ũɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ ŮəŭɧůŮɤɜ (Version Handling) əŬɘ ŬɜŰɘɔɟɎűɤɜ ŬůűŬɚŮɑŬɠ Űɞɡ ɏɟɔɞɡ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ GitHub, ɛɘŬ Ŭˊɧ Űɘɠ ˊɘɞ ŭɖɛɞűɘɚŮɑɠ ˊɚŬŰűɧɟɛŮɠ version control. ȼ ɢɟɐůɖ Űɞɡ 

ŮˊɘŰɟɏˊŮɘ Űɖ ˊŬɟŬəɞɚɞɨɗɖůɖ ŬɚɚŬɔɩɜ ůŰɞɜ əɩŭɘəŬ əŬɘ Űɖɜ ŬůűŬɚɐ ŬˊɞɗɐəŮɡůɖ Űɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ ůŰɞ 

ŬˊɞɗŮŰɐɟɘɞ ɜɏűɞɡɠ (cloud repository). ȼ ůɡɔəŮəɟɘɛɏɜɖ Ůˊɘɚɞɔɐ əɟɑɗɖəŮ ŬˊŬɟŬɑŰɖŰɖ, əŬɗɩɠ Űɞ 

ɛɏɔŮɗɞɠ əŬɘ ɖ ˊɞɚɡˊɚɞəɧŰɖŰŬ Űɞɡ ɏɟɔɞɡ ŬˊŬɘŰɞɨɜ ůŰŬɗŮɟɐ ŭɘŬɢŮɑɟɘůɖ, ŬɜŰɑɔɟŬűŬ ŬůűŬɚŮɑŬɠ əŬɘ 

ɘůŰɞɟɘəɧ ŮəŭɧůŮɤɜ.   

 

2.2 Ʉɧɟɞɘ ȸɘɜŰŮɞˊŬɘɢɜɘŭɘɞɨ 
ɆŮ ɏɜŬ ɓɘɜŰŮɞˊŬɘɢɜɑŭɘ ɞɘ ˊɧɟɞɘ ́ɞɡ ůɡɜɘůŰɞɨɜ Űɖɜ ɞɚɞəɚɖɟɤɛɏɜɖ ɛɞɟűɐ Űɞɡ ɞɜɞɛɎɕɞɜŰŬɘ assets. 

Assets ɐ ˊɧɟɞɘ ɓɘɜŰŮɞˊŬɘɢɜɘŭɘɞɨ ŬˊɞŰŮɚɞɨɜ ŰŬ ɔɟŬűɘəɎ ůŰɞɘɢŮɑŬ Űɞɡ, ɛɞɜŰɏɚŬ ɢŬɟŬəŰɐɟɤɜ, 

ŭɘůŭɘɎůŰŬŰŮɠ ŬˊŮɘəɞɜɑůŮɘɠ, ɡɚɘəɎ, ɡűɏɠ (textures), ɛɞɡůɘəɐ, sound effects (SFX), visual effects (VFX) 

ə.Ŭ. ɆŮ ŬɡŰɧ Űɞ əŮűɎɚŬɘɞ ɔɑɜŮŰŬɘ ŬɜŬűɞɟɎ ůŰɞɡɠ ɢɩɟɞɡɠ ŮɨɟŮůɖɠ ŬɡŰɩɜ Űɤɜ assets. 

 

2.2.1 Unity Asset Store 

ɇɞ Unity Asset Store6 ŬˊɞŰŮɚŮɑ ɛɘŬ ŭɘŬŭɘəŰɡŬəɐ ˊɚŬŰűɧɟɛŬ Űɖɠ ŮŰŬɘɟŮɑŬɠ Unity Technologies, 

ɔɘŬ Űɖ ˊɟɞɛɐɗŮɘŬ ɐ Űɖ ŭɘɎɗŮůɖ assets ɛŮ ůəɞˊɧ Űɖ ɢɟɐůɖ ůŰɖɜ ŬɜɎˊŰɡɝɖ ɏɟɔɤɜ. ɆŰɖ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ˊɞɘəɑɚŬ assets Ŭˊɧ Űɖ ůɡɔəŮəɟɘɛɏɜɖ ŭɘŬŭɘəŰɡŬəɐ ˊɚŬŰűɧɟɛŬ, ɛŮŰŬɝɨ ŬɡŰɩɜ: 

ɛɞɜŰɏɚŬ, ŭɘůŭɘɎůŰŬŰŬ ɔɟŬűɘəɎ ŭɘŮˊŬűɐɠ, ŮɟɔŬɚŮɑŬ ŬɜɎˊŰɡɝɖɠ, ɡɚɘəɎ əŬɘ animation. ȼ ˊɟɧůɓŬůɖ ůŮ 

ŬɡŰɐ Űɖ ůɡɚɚɞɔɐ assets əŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ Űɖɠ Ůɨəɞɚɖɠ ɏɜŰŬɝɖɠ əŬɘ ˊɟɞůŬɟɛɞɔɐɠ Űɞɡɠ ůŰɞ ɓɘɜŰŮɞˊŬɘɢɜɑŭɘ 

ŮˊɏŰɟŮɣŮ Űɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ɞɛɞɘɞɔŮɜɞɨɠ əŬɘ əŬɚŬɑůɗɖŰɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ůŰɖ ŰŮɚɘəɐ ŮűŬɟɛɞɔɐ. 

 

2.2.2 Fab 

ɇɞ Fab7, ˊɟɩɖɜ Unreal Marketplace ɞɛɞɑɤɠ ŬˊɞŰŮɚŮɑ ɛɘŬ ŭɘŬŭɘəŰɡŬəɐ ˊɚŬŰűɧɟɛŬ 

ŬɔɞɟŬˊɤɚɖůɑŬɠ assets ɔɘŬ ɢɟɐůɖ ůŰɖ əŬŰŬůəŮɡɐ ɣɖűɘŬəɩɜ ɏɟɔɤɜ Űɖɠ Epic Games. 

 

 
6 Unity Asset Store: https://assetstore.unity.com 
7 Fab: https://www.fab.com 
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2.2.3 DaFont 

ũɘŬ Űɖɜ Ůˊɘɚɞɔɐ Űɖɠ əŬŰɎɚɚɖɚɖɠ ɔɟŬɛɛŬŰɞůŮɘɟɎɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ o ŭɘŬŭɘəŰɡŬəɧɠ ɘůŰɧŰɞˊɞɠ 

DaFont8, ɞ ɞˊɞɑɞɠ ˊŬɟɏɢŮɘ ɛɘŬ ŮɡɟŮɑŬ ůɡɚɚɞɔɐ ŰɡˊɞɔɟŬűɘəɩɜ ɢŬɟŬəŰɐɟɤɜ ŭɘŬɗɏůɘɛɤɜ ɔɘŬ ˊɟɞůɤˊɘəɐ 

ɖ Ůɛˊɞɟɘəɐ ɢɟɐůɖ. 

 

2.2.4 PicLumen 

ȼ ŭɘŬŭɘəŰɡŬəɐ ˊɚŬŰűɧɟɛŬ PicLumen9 ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ əŬɘ ŮˊŮɝŮɟɔŬůɑŬ 

ŭɘůŭɘɎůŰŬŰɤɜ ɔɟŬűɘəɩɜ ůŰɞɘɢŮɑɤɜ ˊɞɡ ŬɝɘɞˊɞɘɐɗɖəŬɜ ůŰɞ Project Lead Űɧůɞ ɤɠ ŮɘəɞɜɑŭɘŬ Űɖɠ 

ɔɟŬűɘəɐɠ ŭɘŮˊŬűɐɠ ɢɟɐůŰɖ ɧůɞ əŬɘ ɤɠ ɓɞɖɗɖŰɘəɏɠ ŮɘəɧɜŮɠ ˊŬɟɞɡůɑŬůɖɠ ɞɜŰɞŰɐŰɤɜ ŮɜŰɧɠ Űɞɡ UI, 

ɧˊɤɠ ɞɘ ŮɘəɧɜŮɠ ɛɞɜɎŭɤɜ əŬɘ əŰɖɟɑɤɜ. ȼ ˊɚŬŰűɧɟɛŬ ŬɝɘɞˊɞɘŮɑ ŰŮɢɜɞɚɞɔɑŮɠ ŰŮɢɜɖŰɐɠ ɜɞɖɛɞůɨɜɖɠ ɔɘŬ 

Űɖɜ ˊŬɟŬɔɤɔɐ əŬɘ ˊɟɞůŬɟɛɞɔɐ ŮɘəɞɜɞɔɟŬűɘəɞɨ ɡɚɘəɞɨ, ˊŬɟɏɢɞɜŰŬɠ ŭɡɜŬŰɧŰɖŰŮɠ ŭɖɛɘɞɡɟɔɑŬɠ assets 

ɛŮ ŮɜɘŬɑŬ ŬɘůɗɖŰɘəɐ əŬɘ ɔɟɐɔɞɟɖ ŭɘŬŭɘəŬůɑŬ ŮˊŬɜɎɚɖɣɖɠ əŬɘ ɓŮɚŰɑɤůɖɠ Űɞɡ ˊŬɟŬɔɧɛŮɜɞɡ ˊŮɟɘŮɢɞɛɏɜɞɡ. 

2.2.5 Layer AI 

ȼ ŭɘŬŭɘəŰɡŬəɐ ˊɚŬŰűɧɟɛŬ Layer AI10 ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ əŬɘ ŮˊŮɝŮɟɔŬůɑŬ 

ŭɘůŭɘɎůŰŬŰɤɜ ɔɟŬűɘəɩɜ ůŰɞɘɢŮɑɤɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɤɠ ŮɘəɞɜɑŭɘŬ ůŰɖ ɔɟŬűɘəɐ ŭɘŮˊŬűɐ ɢɟɐůŰɖ 

ŮɜŰɧɠ Űɞɡ ɓɘɜŰŮɞˊŬɘɢɜɘŭɘɞɨ. ȼ ˊɚŬŰűɧɟɛŬ ŬɝɘɞˊɞɘŮɑ ŰŮɢɜɞɚɞɔɑŮɠ ŰŮɢɜɖŰɐɠ ɜɞɖɛɞůɨɜɖɠ ɔɘŬ Űɖ 

ˊŬɟŬɔɤɔɐ, ́ɟɞůŬɟɛɞɔɐ əŬɘ ɓŮɚŰɘůŰɞˊɞɑɖůɖ Ůɘəɧɜɤɜ ɤɠ assets ɔɘŬ ɓɘɜŰŮɞˊŬɘɢɜɑŭɘŬ.  

 

2.2.5 Mixamo 

ɇɞ Mixamo11, Űɖɠ Adobe ŬˊɞŰŮɚŮɑ ɏɜŬ ɘůŰɧŰɞˊɞ ŮɨɟŮůɖɠ əŬɘ ˊɟɞɛɐɗŮɘŬɠ ŭɤɟŮɎɜ animation ɔɘŬ 

ŬɜɗɟɤˊɞŮɘŭɐ ɛɞɜŰɏɚŬ. Ⱥˊɘˊɚɏɞɜ, ˊŬɟɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ Űɖɠ ŬɡŰɧɛŬŰɖɠ ŭɖɛɘɞɡɟɔɑŬɠ əŬɘ ŮɜůɤɛɎŰɤůɖɠ 

skeleton rig ́ Ɏɚɘ ɔɘŬ ŬɜɗɟɤˊɞŮɘŭɐ ɛɞɜŰɏɚŬ. 

  

2.2.6 PolyHaven  

ȼ ŭɘŬŭɘəŰɡŬəɐ ɓɘɓɚɘɞɗɐəɖ PolyHaven12 ŬɝɘɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖɜ ˊɟɞɛɐɗŮɘŬ ɡɚɘəɩɜ (textures) 

ɡɣɖɚɐɠ ˊɞɘɧŰɖŰŬɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɔɘŬ Űɖ ŭɘŬɛɧɟűɤůɖ Űɞɡ ɞˊŰɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ Űɞɡ 

ɓɘɜŰŮɞˊŬɘɢɜɘŭɘɞɨ. ɇɞ PolyHaven ́ ŬɟɏɢŮɘ ɛɘŬ ŮɡɟŮɑŬ ůɡɚɚɞɔɐ Ŭˊɧ PBR ɡɚɘəɎ (Physically Based 

Rendering), ɧˊɤɠ diffuse maps, normal maps, metallic əŬɘ roughness maps. ɆŰɞ ˊɚŬɑůɘɞ Űɖɠ 

ŮɟɔŬůɑŬɠ, Űɞ PolyHaven ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖɜ ŮɨɟŮůɖ əŬɘ ŮɜůɤɛɎŰɤůɖ ɟŮŬɚɘůŰɘəɩɜ ŮˊɘűŬɜŮɘŬəɩɜ 

ɡɚɘəɩɜ ůŰɞ terrain Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, ɩůŰŮ ɜŬ ŬˊɞŭɞɗŮɑ ˊɘůŰɎ ɏɜŬ ˊɞɘəɘɚɧɛɞɟűɞ ɏŭŬűɞɠ.  

 

2.3 Mirror Networking 
ȰɜŬ Networking Framework ŮɑɜŬɘ ɏɜŬ ůɨɜɞɚɞ ɓɘɓɚɘɞɗɖəɩɜ, ŮɟɔŬɚŮɑɤɜ əŬɘ ˊɟɤŰɞəɧɚɚɤɜ ˊɞɡ 

ŭɘŮɡəɞɚɨɜɞɡɜ Űɖɜ ŬɜɎˊŰɡɝɖ ŭɘəŰɡŬəɩɜ ɚŮɘŰɞɡɟɔɘɩɜ ůŮ ɏɜŬ ɚɞɔɘůɛɘəɧ. ɄŬɟɏɢŮɘ ɛɖɢŬɜɘůɛɞɨɠ ɔɘŬ Űɖ 

ŭɘŬůɨɜŭŮůɖ ˊŮɚɎŰɖ-ŭɘŬəɞɛɘůŰɐ, ŬɜŰŬɚɚŬɔɐ ŭŮŭɞɛɏɜɤɜ, ůɡɔɢɟɞɜɘůɛɧ əŬŰɎůŰŬůɖɠ əŬɘ ŭɘŬɢŮɑɟɘůɖ 

ůɨɜŭŮůɖɠ ˊŬɘəŰɩɜ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ.  

 
8 DaFont: https://www.dafont.com 
9 PicLumen: https://www.piclumen.com 
10 LayerAI: https://www.layer.ai 
11 Mixamo: https://www.mixamo.com 
12 PolyHaven: https://polyhaven.com 
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ɇɞ Mirror Networking ŬˊɞŰŮɚŮɑ ɏɜŬ ŬɜɞɘəŰɞɨ əɩŭɘəŬ ŭɘəŰɡŬəɧ framework ɔɘŬ Űɖɜ Unity, 

ůɢŮŭɘŬůɛɏɜɞ ɤɠ ŮɝŮɚɘɔɛɏɜɖ əŬɘ ůɡɛɓŬŰɐ ůɡɜɏɢŮɘŬ Űɞɡ UNet  [7]. ɈˊɞůŰɖɟɑɕŮɘ Űɞ ɛɞɜŰɏɚɞ Host/Client, 

ůŰɞ ɞˊɞɑɞ ɏɜŬɠ Ŭˊɧ Űɞɡɠ ˊŬɑəŰŮɠ ɚŮɘŰɞɡɟɔŮɑ ɤɠ ŭɘŬəɞɛɘůŰɐɠ ŭɘŬŰɖɟɩɜŰŬɠ Űɖɜ ŬɡɗŮɜŰɘəɐ əŬŰɎůŰŬůɖ 

Űɞɡ ˊŬɘɢɜɘŭɘɞɨ (authoritative state). ɇɞ Mirror ́ ŬɟɏɢŮɘ ɛɖɢŬɜɘůɛɞɨɠ ɔɘŬ ůɡɔɢɟɞɜɘůɛɧ ɛŮŰŬɓɚɖŰɩɜ, 

ŬˊɞůŰɞɚɐ ŬˊɞɛŬəɟɡůɛɏɜɤɜ əɚɐůŮɤɜ əŬɘ ŭɘŬɢŮɑɟɘůɖ ˊɞɚɚŬˊɚɩɜ ůɡɜŭɏůŮɤɜ, ŭɘŮɡəɞɚɨɜɞɜŰŬɠ Űɖ 

ŭɖɛɘɞɡɟɔɑŬ ůŰŬɗŮɟɩɜ əŬɘ ŬˊɞŭɞŰɘəɩɜ ŮűŬɟɛɞɔɩɜ Űɨˊɞɡ multiplayer.  

ɆŰɞ ˊɚŬɑůɘɞ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ, Űɞ Mirror ŮˊɘɚɏɢɗɖəŮ ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɖɠ ŭɘəŰɨɤůɖɠ 

ɛŮŰŬɝɨ ŭɨɞ ˊŬɘəŰɩɜ, ɚɧɔɤ Űɖɠ ˊɚɐɟɞɡɠ ůɡɛɓŬŰɧŰɖŰŬɠ ɛŮ Űɘɠ ɜŮɧŰŮɟŮɠ ŮəŭɧůŮɘɠ Űɖɠ Unity, Űɤɜ 

ŭɡɜŬŰɞŰɐŰɤɜ ˊɞɡ ˊŬɟɏɢŮɘ ɤɠ ŭɘəŰɡŬəɐ ɚɨůɖ əŬɘ Űɖɠ ŮəŰŮŰŬɛɏɜɖɠ ŰŮəɛɖɟɑɤůɖɠ ́ɞɡ ˊɟɞůűɏɟŮɘ, ȼ ɢɟɐůɖ 

Űɞɡ ŮˊɏŰɟŮɣŮ Űɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ŬɝɘɧˊɘůŰɞɡ ůɡůŰɐɛŬŰɞɠ ůɡɔɢɟɞɜɘůɛɞɨ ɔɘŬ ɛɘŬ ŬˊŬɘŰɖŰɘəɐ ŮűŬɟɛɞɔɐ 

ɧˊɤɠ ŮɑɜŬɘ ŰŬ ˊŬɘɢɜɑŭɘŬ ůŰɟŬŰɖɔɘəɐɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ. 

 

2.4 ɄɟɞɔɟɎɛɛŬŰŬ Ⱥ́ ŮɝŮɟɔŬůɑŬɠ Ʉɧɟɤɜ ȸɘɜŰŮɞˊŬɘɢɜɘŭɘɞɨ 
ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ŬɜɎˊŰɡɝɖɠ Űɞɡ ɓɘɜŰŮɞˊŬɘɢɜɘŭɘɞɨ, ŮɜŭŮɢɞɛɏɜɤɠ ɜŬ ŬɜŬəɨɣŮɘ ɖ ŬɜɎɔəɖ 

ŮˊŮɝŮɟɔŬůɑŬɠ Űɤɜ asset ́ ɞɡ ɏɢɞɡɜ ˊɟɞůəɞɛɘůɗŮɑ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ. ȷɡŰɐ ɖ ŮˊŮɝŮɟɔŬůɑŬ ɛˊɞɟŮɑ ɜŬ 

ŬűɞɟɎ Űɖɜ ŬɜŬŭɘɎŰŬɝɖ əɎˊɞɘɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ ůŰɖɜ ɘŮɟŬɟɢɑŬ Űɞɡɠ, Űɖɜ ŬɚɚŬɔɐ Űɞɡ ůɖɛŮɑɞɡ ˊɞɡ ŬˊɞŰŮɚŮɑ 

Űɖ ɔŮɜɏŰŮɘɟŬ Űɞɡɠ, Űɖɜ ɛŮɑɤůɖ Űɞɡ Ŭɟɢɘəɞɨ Ŭɟɘɗɛɞɨ ˊɞɚɡɔɩɜɤɜ Űɤɜ ɛɞɜŰɏɚɤɜ əŬɘ Űɖɜ ŬɚɚŬɔɐ 

ɢɟɤɛŬŰɘůɛɩɜ ɧŰŬɜ ŮˊɟɧəŮɘŰɞ ɔɘŬ ŭɘůŭɘɎůŰŬŰŬ ɔɟŬűɘəɎ. ɆɡɜŮˊɩɠ, ŬˊŬɘŰŮɑŰŬɘ ɖ ɢɟɐůɖ ɞɟɘůɛɏɜɤɜ 

ɚɞɔɘůɛɘəɩɜ ˊɞɡ ɏɢɞɡɜ Űɖɜ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŭɘŬɓɎůɞɡɜ Űɞɡɠ Űɨˊɞɡɠ ŬɟɢŮɑɤɜ Űɤɜ assets əŬɘ ɜŬ ŰŬ 

ŮˊŮɝŮɟɔŬůŰɞɨɜ.  

 

2.4.1 Blender 3D 

ɇɞ Blender13 ŬˊɞŰŮɚŮɑ ɏɜŬ ŬɜɞɘəŰɞɨ əɩŭɘəŬ (open source) əŬɘ ŮɚŮɨɗŮɟŬ ŭɘŬɗɏůɘɛɞ ɚɞɔɘůɛɘəɧ 

ŰɟɘůŭɘɎůŰŬŰɖɠ ŮˊŮɝŮɟɔŬůɑŬɠ ɔɟŬűɘəɩɜ, Űɞ ɞˊɞɑɞ ˊŬɟɏɢŮɘ ɏɜŬ ɞɚɞəɚɖɟɤɛɏɜɞ ˊŮɟɘɓɎɚɚɞɜ ɔɘŬ 

ɛɞɜŰŮɚɞˊɞɑɖůɖ, animation, űɤŰɘůɛɧ əŬɘ rendering. ɈˊɞůŰɖɟɑɕŮɘ ˊɚɐɗɞɠ ŬɟɢŮɑɤɜ, ɧˊɤɠ .fbx, .obj əŬɘ 

.blend, ɔŮɔɞɜɧɠ ˊɞɡ Űɞ əŬɗɘůŰɎ ɘŭɘŬɑŰŮɟŬ ŮɨɢɟɖůŰɞ ɔɘŬ Űɖ ůɡɜŮɟɔŬůɑŬ ɛŮ Űɖ Unity.  

ɆŰɞ ˊɚŬɑůɘɞ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ əŬɘ ˊɟɞůŬɟɛɞɔɐ 

ŰɟɘůŭɘɎůŰŬŰɤɜ ɛɞɜŰɏɚɤɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ůŰɞ ˊŬɘɢɜɑŭɘ. ɆɡɔəŮəɟɘɛɏɜŬ, ŬɝɘɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖɜ 

ŬɜŬŭɘɎŰŬɝɖ ŬɜŰɘəŮɘɛɏɜɤɜ ůŰɖɜ ɘŮɟŬɟɢɑŬ Űɞɡɠ, Űɟɞˊɞˊɞɑɖůɖ Űɤɜ ůɖɛŮɑɤɜ ˊɟɞɏɚŮɡůɖɠ (object pivots), 

ɏɜɤůɖ meshes əŬɘ ɓŮɚŰɘůŰɞˊɞɑɖůɖ ɔŮɤɛŮŰɟɑŬɠ ɛɏůɤ ɛŮɑɤůɖɠ ˊɞɚɡɔɩɜɤɜ (decimation). 

 

2.4.2 Gimp 3 

To Gimp (GNU Image Manipulation Program)14 ŬˊɞŰŮɚŮɑ ɏɜŬ ɚɞɔɘůɛɘəɧ ŬɜɞɘəŰɞɨ əɩŭɘəŬ ɔɘŬ 

Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ əŬɘ ŮˊŬɜŬůɢŮŭɑŬůɖ ɣɖűɘŬəɩɜ Ůɘəɧɜɤɜ. ɈˊɞůŰɖɟɑɕŮɘ ˊɚɖɗɩɟŬ ɛɞɟűɩɜ ŬɟɢŮɑɤɜ, ɧˊɤɠ 

.png, .jpg əŬɘ .tga. 

ɆŰɞ ˊɚŬɑůɘɞ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ, Űɞ GIMP 3 ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ 

ŭɘůŭɘɎůŰŬŰɤɜ ɔɟŬűɘəɩɜ ůŰɞɘɢŮɑɤɜ (2D Assets) ́ɞɡ ŮɜůɤɛŬŰɩɗɖəŬɜ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. 

Ʉɘɞ ůɡɔəŮəɟɘɛɏɜŬ, ŬɝɘɞˊɞɘɐɗɖəŮ ɔɘŬ ɢɟɤɛŬŰɘəɐ Űɟɞˊɞˊɞɑɖůɖ Ůɘəɞɜɘŭɑɤɜ, ˊɟɞůɗɐəɖ əŬɜŬɚɘɞɨ 

ŭɘŬűɎɜŮɘŬɠ (alpha channel), ŭɖɛɘɞɡɟɔɑŬ ˊŮɟɘɔɟŬɛɛɎŰɤɜ əŬɘ ŬűŬɑɟŮůɖ ɐ ŮˊŮɝŮɟɔŬůɑŬ ɡˊɞɓɎɗɟɞɡ. 

Ⱥˊɘˊɚɏɞɜ, ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɛŮɑɤůɖ ŬɜɎɚɡůɖɠ ůŮ ɞɟɘůɛɏɜŬ ŬɟɢŮɑŬ, ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ɓŮɚŰɘɤɗŮɑ ɖ 

Ŭˊɧŭɞůɖ əŬɘ ɜŬ ɛŮɘɤɗŮɑ Űɞ ɛɏɔŮɗɞɠ Űɤɜ ˊɧɟɤɜ ˊɞɡ űɞɟŰɩɜɞɜŰŬɘ ůŰɞ ˊŬɘɢɜɑŭɘ. 

 

 
13 Blender: https://www.blender.org 
14 Gimp: https://www.gimp.org/ 
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2.5 ũɚɩůůŮɠ ɄɟɞɔɟŬɛɛŬŰɘůɛɞɨ 
 ũɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŭɡɞ ɔɚɩůůŮɠ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ. ȼ C# 

ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɤɠ ɖ əɨɟɘŬ ɔɚɩůůŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɖɠ ɚɞɔɘəɐɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, 

Űɤɜ ůɡůŰɖɛɎŰɤɜ, Űɤɜ ŬɚɚɖɚŮˊɘŭɟɎůŮɤɜ əŬɘ Űɤɜ ɛɖɢŬɜɘůɛɩɜ ŭɘəŰɨɤůɖɠ. ɄŬɟɎɚɚɖɚŬ ɖ ShaderLab 

ŬɝɘɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ əŬɘ ˊɟɞůŬɟɛɞɔɐ shader scripts, ŮˊɘŰɟɏˊɞɜŰŬɠ Űɞɜ ɏɚŮɔɢɞ Űɖɠ Ŭˊɧŭɞůɖɠ 

əŬɘ Űɖɠ ŮɛűɎɜɘůɖɠ Űɤɜ ɔɟŬűɘəɩɜ ɛɏůɤ Űɞɡ Unity Shader Graph. 

  

2.5.1 C# 

ȼ C# ŮɑɜŬɘ ɖ əɨɟɘŬ ɔɚɩůůŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ Űɞɡ ɞɘəɞůɡůŰɐɛŬŰɞɠ .NET, ɛɘŬɠ ŭɤɟŮɎɜ əŬɘ 

ˊɞɚɡˊɚŬŰűɞɟɛɘəɐɠ ˊɚŬŰűɧɟɛŬɠ ŬɜɎˊŰɡɝɖɠ ˊɞɡ ɡˊɞůŰɖɟɑɕŮŰŬɘ Ŭˊɧ Űɖ Microsoft. ɄɟɧəŮɘŰŬɘ ɔɘŬ ɛɘŬ 

ɔŮɜɘəɞɨ ůəɞˊɞɨ, ŬɜŰɘəŮɘɛŮɜɞůŰɟŬűɐ ɔɚɩůůŬ, ůɢŮŭɘŬůɛɏɜɖ ɩůŰŮ ɜŬ ˊɟɞůűɏɟŮɘ ɡɣɖɚɐ 

ŬˊɞŭɞŰɘəɧŰɖŰŬ, ŬůűɎɚŮɘŬ əŬɘ ˊŬɟŬɔɤɔɘəɧŰɖŰŬ əŬŰɎ Űɖɜ ŬɜɎˊŰɡɝɖ ɚɞɔɘůɛɘəɞɨ. ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ 

Ůɡɟɏɤɠ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ ŮűŬɟɛɞɔɩɜ ́ ɞɡ ŮəŰŮɚɞɨɜŰŬɘ ůŮ ˊɞɚɚŬˊɚɎ ˊŮɟɘɓɎɚɚɞɜŰŬ, ɧˊɤɠ ŮˊɘŰɟŬˊɏɕɘɞɘ 

əŬɘ űɞɟɖŰɞɑ ɡˊɞɚɞɔɘůŰɏɠ, ŭɘŬəɞɛɘůŰɏɠ əŬɘ ůɡůəŮɡɏɠ IoT, ŬɝɘɞˊɞɘɩɜŰŬɠ Űɖ ŭɡɜŬŰɧŰɖŰŬ Űɖɠ ˊɚŬŰűɧɟɛŬɠ 

.NET ɜŬ ɚŮɘŰɞɡɟɔŮɑ ůŮ ŭɘŬűɞɟŮŰɘəɎ ɚŮɘŰɞɡɟɔɘəɎ ůɡůŰɐɛŬŰŬ [8].  

ɆŰɖ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ, ɖ C# ŮˊɘɚɏɢɗɖəŮ ɤɠ ɖ əɨɟɘŬ ɔɚɩůůŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ, 

əŬɗɩɠ ŬˊɞŰŮɚŮɑ Űɖ ɓŬůɘəɐ əŬɘ ŮˊɑůɖɛŬ ɡˊɞůŰɖɟɘɕɧɛŮɜɖ ɔɚɩůůŬ Űɖɠ Unity Engine [9]. ȼ ůŰŮɜɐ Űɖɠ 

ŮɜůɤɛɎŰɤůɖ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ ŬɜɎˊŰɡɝɖɠ Űɖɠ Unity ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖ ŭɞɛɘəɐ Űɖɠ ůŰŬɗŮɟɧŰɖŰŬ, Űɖɜ 

əŬɗɘůŰɞɨɜ ɘŭŬɜɘəɐ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ˊɞɚɨˊɚɞəɤɜ ɛɖɢŬɜɘůɛɩɜ əŬɘ ůɡůŰɖɛɎŰɤɜ ˊŬɘɢɜɘŭɘɩɜ. 

 

2.5.2 ShaderLab 

To ShaderLab ŮɑɜŬɘ ɖ ɔɚɩůůŬ ́ ŮɟɘɔɟŬűɐɠ ɡɚɘəɩɜ (shaders) Űɖɠ Unity Engine, ɛɏůɤ Űɖɠ 

ɞˊɞɑŬɠ əŬɗɞɟɑɕŮŰŬɘ ɞ Űɟɧˊɞɠ ˊɞɡ Űɞ űɤɠ əŬɘ Űɞ ɢɟɩɛŬ ŬɚɚɖɚɞŮˊɘŭɟɞɨɜ ɛŮ Űɖɠ ŮˊɘűɎɜŮɘŮɠ Űɤɜ 

ŬɜŰɘəŮɘɛɏɜɤɜ. ȿŮɘŰɞɡɟɔŮɑ ɤɠ ŮɜŭɘɎɛŮůɞ ŮˊɑˊŮŭɞ ɛŮŰŬɝɨ Űɞɡ əɩŭɘəŬ Űɤɜ shaders ůŮ HLSL əŬɘ Űɞɡ 

ɔɟŬűɘəɞɨ ˊŮɟɘɓɎɚɚɞɜŰɞɠ Űɖɠ Unity ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖ ŭɖɛɘɞɡɟɔɑŬ ˊɟɞůŬɟɛɞůɛɏɜɤɜ ɞˊŰɘəɩɜ Ůűɏ.  

 

2.6 ȿɞɘˊɎ ɓɞɖɗɖŰɘəɎ ŮɟɔŬɚŮɑŬ 
ɃɟɘůɛɏɜŬ ˊɟɞɔɟɎɛɛŬŰŬ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ɏɛɛŮůŬ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ ɓɘɜŰŮɞˊŬɘɢɜɘŭɘɞɨ ɤɠ 

ŮɟɔŬɚŮɑŬ ˊɞɡ ůɡɜɏɓŬɚɚŬɜ ˊɞɘɞŰɘəɎ ůŰɖ ŭɘŬŭɘəŬůɑŬ ŬɜɎˊŰɡɝɖɠ əŬɘ ɞɟɔɎɜɤůɖɠ Űɖɠ ŮűŬɟɛɞɔɐɠ. 

 

2.6.1 Draw.io 

ɇɞ Draw.io15, ɛɘŬ ŮűŬɟɛɞɔɐ ůɢŮŭɑŬůɖɠ ŭɘŬɔɟŬɛɛɎŰɤɜ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖ ůɢŮŭɑŬůɖ əŬɘ 

ɘŮɟɎɟɢɖůɖ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ Űɖɠ ŮűŬɟɛɞɔɐɠ. ȰŰůɘ, ŭɘŮɡəɞɚɨɜɗɖəŮ ɖ ɞɟɔɎɜɤůɖ əŬɘ ˊŬɟŬɔɤɔɐ Űɞɡ 

əɩŭɘəŬ, əŬɗɩɠ ɖ ɞˊŰɘəɐ ŬˊŮɘəɧɜɘůɖ ůɡɜɏɓŬɚŮ əŬɗɞɟɘůŰɘəɎ ůŰɖ űɎůɖ Űɞɡ ůɢŮŭɘŬůɛɞɨ Űɞɡ ɚɞɔɘůɛɘəɞɨ. 

 

2.7 Ɇɨɜɞɣɖ 
 ɆŰɞ ˊŬɟɧɜ əŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎůŰɖəŬɜ ŰŬ ɓŬůɘəɎ ůŰɞɘɢŮɑŬ Űɞɡ ŰŮɢɜɞɚɞɔɘəɞɨ ɞɘəɞůɡůŰɐɛŬŰɞɠ ˊɞɡ 

ŬɝɘɞˊɞɘɐɗɖəŮ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɞɡ ɓɘɜŰŮɞˊŬɘɢɜɘŭɘɞɨ. ȷɜŬɚɨɗɖəŬɜ ŰŬ əɨɟɘŬ ɚɞɔɘůɛɘəɎ ŮɟɔŬɚŮɑŬ, ŰŬ 

 
15 https://www.drawio.com 
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ɡˊɞůŰɖɟɘəŰɘəɎ ůɡůŰɐɛŬŰŬ, ɞɘ ɔɚɩůůŮɠ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ əŬɘ ɞɘ ŭɘŬɗɏůɘɛɞɘ ˊɧɟɞɘ ˊɞɡ ůɡɔəɟɞŰɞɨɜ Űɖ 

ɗŮɛŮɚɘɩŭɖ ɡˊɞŭɞɛɐ Űɞɡ ɏɟɔɞɡ. 

 ɆŰɞ ŮˊɧɛŮɜɞ əŮűɎɚŬɘɞ ŬəɞɚɞɡɗŮɑ ɖ ˊŬɟɞɡůɑŬůɖ Űɞɡ ůɡɜɞɚɘəɞɨ ůɢŮŭɘŬůɛɞɨ əŬɘ Űɖɠ 

ŬɟɢɘŰŮəŰɞɜɘəɐɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, Ůɜɩ Űɞ əŮűɎɚŬɘɞ 4 ŮɝŮɘŭɘəŮɨŮŰŬɘ ůŰɘɠ ŰŮɢɜɘəɏɠ ɚŮˊŰɞɛɏɟŮɘŮɠ əŬɘ ůŰɞɜ 

Űɟɧˊɞ ɛŮ Űɞɜ ɞˊɞɑɞ ŰŬ Ůˊɘɛɏɟɞɡɠ ůɡůŰɐɛŬŰŬ ůɡɜŮɟɔɎɕɞɜŰŬɘ ɛŮŰŬɝɨ Űɞɡɠ əŬŰɎ Űɖɜ ɡɚɞˊɞɑɖůɖ, 
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3. ɆɢŮŭɘŬůɛɧɠ Űɞɡ Project Lead əŬɘ ɆɢŮŭɑŬůɖ ȷɟɢɘŰŮəŰɞɜɘəɐɠ 

Űɖɠ ȺűŬɟɛɞɔɐɠ 
ɇɞ ˊŬɟɧɜ əŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎɕŮɘ Űɞɜ ůɡɜɞɚɘəɧ ůɢŮŭɘŬůɛɧ Űɞɡ Project Lead, Űɧůɞ ůŮ ŮˊɑˊŮŭɞ ůɨɚɚɖɣɖɠ 

əŬɘ ɟɞɐɠ ˊŬɘɢɜɘŭɘɞɨ ɧůɞ əŬɘ ůŮ ŮˊɑˊŮŭɞ ŬɟɢɘŰŮəŰɞɜɘəɐɠ ɞɟɔɎɜɤůɖɠ Űɖɠ ŮűŬɟɛɞɔɐɠ. ȷɟɢɘəɎ ŬɜŬɚɨŮŰŬɘ ɖ 

əŬŰɖɔɞɟɑŬ əŬɘ ɖ ɓŬůɘəɐ ŰŬɡŰɧŰɖŰŬ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, əŬɗɩɠ əŬɘ ɞɘ əɨɟɘŮɠ ɛɖɢŬɜɘəɏɠ əŬɘ ɚŮɘŰɞɡɟɔɘəɏɠ Űɞɡ 

ůɡɜɘůŰɩůŮɠ. ɆŰɖ ůɡɜɏɢŮɘŬ ŬˊɞŰɡˊɩɜŮŰŬɘ ɖ ɟɞɐ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ, Ŭˊɧ Űɞ əɨɟɘɞ ɛŮɜɞɨ əŬɘ Űɖ 

ŭɘŬŭɘəŬůɑŬ ůɨɜŭŮůɖɠ ɏɤɠ Űɖɜ əɨɟɘŬ ŬɜŬɛɏŰɟɖůɖ əŬɘ Űɘɠ ůɡɜɗɐəŮɠ ŰŮɟɛŬŰɘůɛɞɨ. ȷəɞɚɞɨɗɤɠ ŮɝŮŰɎɕŮŰŬɘ 

ɖ ɗŮɛŬŰɘəɐ əŬɘ ɞˊŰɘəɐ ůɢŮŭɑŬůɖ, ɖ ɞˊɞɑŬ ŭɘŬɛɞɟűɩɜŮɘ Űɞɜ əɧůɛɞ, Űɘɠ ɞɜŰɧŰɖŰŮɠ əŬɘ Űɞɜ Űɟɧˊɞ 

ŬɚɚɖɚŮˊɑŭɟŬůɖɠ Űɞɡ ˊŬɑəŰɖ. ɇɞ əŮűɎɚŬɘɞ ɞɚɞəɚɖɟɩɜŮŰŬɘ ɛŮ Űɖɜ ŬɜɎɚɡůɖ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ ŭɞɛɐɠ Űɖɠ 

ŮűŬɟɛɞɔɐɠ, ɧˊɞɡ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ɓŬůɘəɏɠ ůɢŮŭɘŬůŰɘəɏɠ Ůˊɘɚɞɔɏɠ ˊɞɡ Ŭűɞɟɞɨɜ Űɖ ŭɘɎɟɗɟɤůɖ Űɤɜ 

ůɡůŰɖɛɎŰɤɜ, Űɖ ŭɘŬɢŮɑɟɘůɖ ŮˊɘəɞɘɜɤɜɑŬɠ, Űɖ ŭɘəŰɡŬəɐ ŬɡɗŮɜŰɑŬ, Űɖ ɜŰŮŰŮɟɛɘɜɘůŰɘəɐ ˊɟɞůɏɔɔɘůɖ əŬɘ Űɖ 

ŭɘŬɢŮɑɟɘůɖ ɛɜɐɛɖɠ. ɀɏůŬ Ŭˊɧ Űɖ ůŰŬŭɘŬəɐ ŬɡŰɐ ŬɜɎˊŰɡɝɖ ŮˊɘŭɘɩəŮŰŬɘ ɖ ŬɜɎŭŮɘɝɖ Űɖɠ ɚɞɔɘəɐɠ ůɡɜɏɢŮɘŬɠ 

ɛŮŰŬɝɨ ůɢŮŭɘŬůɛɞɨ əŬɘ ɡɚɞˊɞɑɖůɖɠ, əŬɗɩɠ əŬɘ ɖ ŰŮəɛɖɟɑɤůɖ Űɤɜ ŬˊɞűɎůŮɤɜ ˊɞɡ ŭɘŬɛɞɟűɩɜɞɡɜ Űɖ 

ůɡɜɞɚɘəɐ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. 

 

3.1 ȾŬŰɖɔɞɟɑŬ 

ɇɞ ˊŬɟɧɜ ˊŬɘɢɜɑŭɘ əŬŰŬŰɎůůŮŰŬɘ ůŰɖ əŬŰɖɔɞɟɑŬ (genre) Űɤɜ real time strategy (RTS) əŬɘ 

ŮɘŭɘəɧŰŮɟŬ ůŰɖɜ ɡˊɞəŬŰɖɔɞɟɑŬ Űɤɜ action RTS, ŭɖɚŬŭɐ Űɤɜ ˊŬɘɢɜɘŭɘɩɜ ŭɟɎůɖɠ ůŰɟŬŰɖɔɘəɐɠ 

ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ. ɄɟɞůűɏɟŮɘ ŰɟɘůŭɘɎůŰŬŰŬ ɔɟŬűɘəɎ əŰɖɟɑɤɜ, ɛɞɜɎŭɤɜ əŬɘ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ŰŬ ɞˊɞɑŬ 

ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ Ŭˊɧ ůŰɞɘɢŮɑŬ Űɖɠ ɗŮɛŬŰɘəɐɠ Űɖɠ ŮˊɘůŰɖɛɞɜɘəɐɠ űŬɜŰŬůɑŬɠ. ȼ əɨɟɘŬ əɎɛŮɟŬ Űɞɡ 

ˊŬɘɢɜɘŭɘɞɨ, ɎɟŬ əŬɘ ɖ ɔɤɜɑŬ ɗɏŬůɖɠ Űɞɡ ɢɟɐůŰɖ, ŮɑɜŬɘ ůŰɖɜ ɗɏůɖ ˊŰɖɜɞɨ ˊɟɞůűɏɟɞɜŰŬɠ ɛɘŬ ɞɟɗɞɔɟŬűɘəɐ 

ˊɟɞɓɞɚɐ Űɨˊɞɡ top down ɛŮ ŮɚŬűɟɘɎ əɚɐůɖ, ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖ ůɡɜɞɚɘəɐ ŮˊɞˊŰŮɑŬ Űɞɡ ɢɎɟŰɖ. ɇɞ ˊŬɘɢɜɑŭɘ 

ŮəŰŮɚŮɑŰŬɘ ůŮ ɡˊɞɚɞɔɘůŰɏɠ ɛŮ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ Windows əŬɘ ɡˊɞůŰɖɟɑɕŮɘ Ůɑůɞŭɞ ɛɏůɤ ˊɞɜŰɘəɘɞɨ 

əŬɘ ˊɚɖəŰɟɞɚɞɔɑɞɡ. ɇɏɚɞɠ, əŬŰŬŰɎůůŮŰŬɘ ůŰŬ multiplayer ́ ŬɘɢɜɑŭɘŬ, əŬɗɩɠ ́ ŬɟɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ 

ůɡɛɛŮŰɞɢɐɠ əŬɘ ŬɜŬɛɏŰɟɖůɖɠ ɢɟɖůŰɩɜ ůŰɞɜ ɑŭɘɞ ɢɎɟŰɖ, ɛɏůɤ ŭɘəŰɡŬəɐɠ ŭɘŬůɨɜŭŮůɖɠ Űɨˊɞɡ peer to peer 

ɛŮ ŭɞɛɐ ŬɡɗŮɜŰɑŬɠ Host/Server. 

 

3.2 ȰɔɔɟŬűɞ Game Design 
 ɇɞ ɓɘɜŰŮɞˊŬɘɢɜɑŭɘ űɏɟŮɘ Űɞɜ ŰɑŰɚɞ Project Lead, ɧˊɞɡ ɞ ɧɟɞɠ ñLeadò ́ ɟɞɏɟɢŮŰŬɘ Ŭˊɧ Űɞ ɢɖɛɘəɧ 

ůŰɞɘɢŮɑɞ çɀɧɚɡɓŭɞɠ, Pbè, ɞ ɞˊɞɑɞɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɤɠ ɗŮɛŬŰɘəɧɠ ůɡɛɓɞɚɘůɛɧɠ ɔɘŬ Űɖ ɓɘɞɛɖɢŬɜɘəɐ ɘůɢɨ 

əŬɘ Űɖ ɛɞɟűɐ Űɤɜ ůɨɔɢɟɞɜɤɜ ˊŮŭɑɤɜ ɛɎɢɖɠ, ŭɨɞ ɘŭɘŬɑŰŮɟŮɠ ɗŮɛŬŰɘəɏɠ ˊɞɡ ŮɛűŬɜɑɕɞɜŰŬɘ ŰŬəŰɘəɎ ŮɜŰɧɠ 

Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ɇɞ ˊŬɘɢɜɑŭɘ ɧˊɤɠ ˊŬɟɞɡůɘɎůŰɖəŮ ŬɜŬɚɡŰɘəɎ ůŰɞ əŮűɎɚŬɘɞ 3.1 ȾŬŰɖɔɞɟɑŬ ŬɜɐəŮɘ ůŰɞ 

Ůɑŭɞɠ ˊŬɘɢɜɘŭɘɩɜ action-RTS, ůɡɜŭɡɎɕɞɜŰŬɠ Űɖ ůŰɟŬŰɖɔɘəɐ ŭɘŬɢŮɑɟɘůɖ ˊɧɟɤɜ əŬɘ ɡˊɞŭɞɛɩɜ ɛŮ ɎɛŮůɖ 

ˊɞɚŮɛɘəɐ ŭɟɎůɖ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ.  

Ƀɘ ŭɡɜŬŰɧŰɖŰŮɠ əŬɘ ɞɘ əɨɟɘɞɘ ɛɖɢŬɜɘůɛɞɑ gameplay ́ ɞɡ ɏɢŮɘ ɞ ˊŬɑəŰɖɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ɛɘŬɠ 

ˊŬɟŰɑŭŬɠ ŮɑɜŬɘ:  ɖ ŭɘŬŭɘəŬůɑŬ ůɡɚɚɞɔɐɠ ˊɧɟɤɜ, ɖ ŬɜɎˊŰɡɝɖ əŬɘ ɞɟɔɎɜɤůɖ Űɖɠ ɓɎůɖɠ Űɞɡ əŬɘ Űɤɜ 

ɡˊɞŭɞɛɩɜ Űɖɠ ɓɎůɖɠ Űɞɡ, ɖ ŭɘŬɢŮɑɟɘůɖ ɞɘəɞɜɞɛɑŬɠ əŬɘ ɢŮɘɟɘůɛɧɠ ɧɚɤɜ Űɤɜ ɛɞɜɎŭɤɜ, ɚɧɔɞɡ ɢɎɟɖ 

ůŰɟŬŰɘɩŰŮɠ əŬɘ ŮɟɔɎŰŮɠ. ɆɡɜŮˊɩɠ, ɏɜŬɠ ˊŬɑəŰɖɠ əŬɚŮɑŰŬɘ ɜŬ ɚŬɛɓɎɜŮɘ ůɡɜŮɢɩɠ ůŰɟŬŰɖɔɘəɏɠ ŬˊɞűɎůŮɘɠ, 

ɜŬ ŬɜŬˊŰɨůůŮɘ ŭɘəɏɠ Űɞɡ ůŰɟŬŰɖɔɘəɏɠ ˊɟɞůŮɔɔɑůŮɘɠ, ɜŬ ŬɝɘɞˊɞɘŮɑ ůɤůŰɎ Űɞɡɠ ŭɘŬɗɏůɘɛɞɡɠ ˊɧɟɞɡɠ Űɞɡ 

əŬɘ ɜŬ ɛɘəɟɞŭɘŬɢŮɘɟɑɕŮŰŬɘ ɛɞɜɎŭŮɠ, ɛŮ ŬˊɩŰŮɟɞ ůŰɧɢɞ Űɞɜ ɏɚŮɔɢɞ Űɞɡ ɢɎɟŰɖ əŬɘ Űɖɜ ŮˊɘəɟɎŰɖůɖ Űɞɡ ůŰɞ 

ˊŬɘɢɜɑŭɘ. ɇɏɚɞɠ, ɧůɞɜ ŬűɞɟɎ Űɞɡɠ ˊŬɑəŰŮɠ əŬɘ Űɞɜ Űɟɧˊɞɡ ˊŬɘɢɜɘŭɘɞɨ, Űɞ Project Lead ɡˊɞůŰɖɟɑɕŮɘ 

ŰŬɡŰɧɢɟɞɜɖ ůɡɛɛŮŰɞɢɐ ŭɨɞ ˊŬɘəŰɩɜ, ɞɘ ɞˊɞɑɞɘ ůɡɜŭɏɞɜŰŬɘ ůŰɞɜ ɑŭɘɞ ɢɎɟŰɖ əŬɘ ŬɜŰŬɔɤɜɑɕɞɜŰŬɘ ůŮ 

ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ, ɛŮ Űɞɜ əɎɗŮ ˊŬɑəŰɖ ɜŬ ŮɚɏɔɢŮɘ ŬɜŮɝɎɟŰɖŰŬ Űɖ ŭɘəɐ Űɞɡ űŬŰɟɑŬ əŬɘ ɜŬ ŬɚɚɖɚɞŮˊɘŭɟɎ 

ɛŮ Űɞɡɠ ɡˊɧɚɞɘˊɞɡɠ ˊŬɑəŰŮɠ ŬˊɞəɚŮɘůŰɘəɎ ɛɏůɤ Űɤɜ ɛɖɢŬɜɘůɛɩɜ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ.  
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3.2.1 ȸŬůɘəɏɠ ȰɜɜɞɘŮɠ ɀɖɢŬɜɘůɛɩɜ ɄŬɘɢɜɘŭɘɞɨ 

Ʉɟɘɜ Űɖɜ ˊŬɟɞɡůɑŬůɖ ɢŮɘɟɘůɛɩɜ, ɟɞɩɜ ɚŮɘŰɞɡɟɔŮɑŬɠ əŬɘ ŰŮɢɜɘəɩɜ ɚŮˊŰɞɛŮɟŮɘɩɜ Űɞɡ 

Project Lead, əŬɚɧ ɗŬ ɐŰŬɜŮ ɜŬ ŬˊɞůŬűɖɜɘůŰɞɨɜ ɓŬůɘəɏɠ ɏɜɜɞɘŮɠ əŬɘ ɛɖɢŬɜɘůɛɞɑ ɞɘ ɞˊɞɑɞɘ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŮˊŬɜŮɘɚɖɛɛɏɜŬ ůŰŬ ŮˊɧɛŮɜŬ əŮűɎɚŬɘŬ. Ƀɘ ɧɟɞɘ ˊɞɡ ɞɟɑɕɞɜŰŬɘ ůŰɞ ˊŬɟɧɜ ɡˊɞəŮűɎɚŬɘɞ 

ůɡɔəɟɞŰɞɨɜ Űɞ Ůɜɜɞɘɞɚɞɔɘəɧ ɚŮɝɘɚɧɔɘɞ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. 

ɃɜŰɧŰɖŰŮɠ ɞɜɞɛɎɕɞɜŰŬɘ ɧɚŬ ŰŬ ŭɘŬəɟɘŰɎ ŬɜŰɘəŮɑɛŮɜŬ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ ˊɞɡ ɡűɑůŰŬɜŰŬɘ əŬɘ 

ɚŮɘŰɞɡɟɔɞɨɜ ŮɜŰɧɠ Űɞɡ əɧůɛɞɡ Űɞɡ ɢɎɟŰɖ. ɆŰɞ ˊɚŬɑůɘɞ ŬɡŰɞɨ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, ɞɜŰɧŰɖŰŮɠ ɗŮɤɟɞɨɜŰŬɘ ɞɘ 

ɛɞɜɎŭŮɠ, ŰŬ əŰɐɟɘŬ əŬɘ ɞɘ ˊɧɟɞɘ. ȾɎɗŮ ɞɜŰɧŰɖŰŬ ŭɘŬɗɏŰŮɘ ůɡɔəŮəɟɘɛɏɜŮɠ ɘŭɘɧŰɖŰŮɠ, ˊɚɖɟɞűɞɟɑŮɠ, 

ŭɡɜŬŰɧŰɖŰŮɠ əŬɘ ɟɧɚɞ ůŰɖ ɟɞɐ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. Ⱥɜɩ ŬɜɎ Űɖɜ ˊŮɟɑˊŰɤůɖ ŭɨɜŬŰŬɘ ɜŬ ŬɚɚɖɚɞŮˊɘŭɟɎ ɛŮ 

ɎɚɚŮɠ ɞɜŰɧŰɖŰŮɠ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɐ əŬɘ ɛŮ Űɞɜ ˊŬɑəŰɖ.  

ɀɞɜɎŭŮɠ ŬˊɞŰŮɚɞɨɜ ɏɜŬ ɓŬůɘəɧ Űɨˊɞ ɞɜŰɧŰɖŰŬɠ əŬɘ ŬɜŰɘˊɟɞůɤˊŮɨɞɡɜ Űɘɠ əɘɜɖŰɏɠ ŭɡɜɎɛŮɘɠ ˊɞɡ 

ŮɚɏɔɢŮɘ ɞ ˊŬɑəŰɖɠ, Ƀɘ ɛɞɜɎŭŮɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɔɘŬ Űɖ ɛŮŰŬəɑɜɖůɖ ůŰɞɜ ɢɎɟŰɖ, ůɡɚɚɞɔɐ ˊɧɟɤɜ, 

ɡˊɞůŰɐɟɘɝɖ əŬɘ ůɡɛɛŮŰɞɢɐ ůŮ ˊɞɚŮɛɘəɏɠ ůɡɔəɟɞɨůŮɘɠ, ȾɎɗŮ ɛɞɜɎŭŬ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ Ŭˊɧ ɏɜŬ ůɨɜɞɚɞ 

ɘŭɘɞŰɐŰɤɜ ɧˊɤɠ, ŬɜŰɞɢɐ (ɞɘ ɚŮɔɧɛŮɜɞɘ ˊɧɜŰɞɘ ɕɤɐɠ, hp), ŰŬɢɨŰɖŰŬ, ɕɖɛɘɎ əŬɘ ŭɘŬɗɏůɘɛŮɠ ŮɜɏɟɔŮɘŮɠ, ɞɘ 

ɞˊɞɑŮɠ əŬɗɞɟɑɕɞɡɜ Űɖ ůɡɛˊŮɟɘűɞɟɎ Űɖɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. 

ȺɜŰɞɚɏɠ ɞɟɑɕɞɜŰŬɘ ɤɠ ɞɘ ɟɖŰɏɠ, əŬɚɩɠ ɞɟɘůɛɏɜŮɠ  əŬɘ ŭɘŬŰɡˊɤɛɏɜŮɠ ɛŮ ůŬűɐɜŮɘŬ ɞŭɖɔɑŮɠ ˊɞɡ 

ŮəŭɑŭŮɘ ɞ ˊŬɑəŰɖɠ ˊɟɞɠ ɛɑŬ ɐ ˊŮɟɘůůɧŰŮɟŮɠ ɛɞɜɎŭŮɠ, əŬɗɞɟɑɕɞɜŰŬɠ Űɖɜ ŮɜɏɟɔŮɘŬ ˊɞɡ ŬɡŰɏɠ əŬɚɞɨɜŰŬɘ ɜŬ 

ŮəŰŮɚɏůɞɡɜ. ȼ ɏɜɜɞɘŬ Űɖɠ ŮɜŰɞɚɐɠ ŬˊɞŰŮɚŮɑ Űɞɜ əɨɟɘɞ ɛɖɢŬɜɘůɛɧ Ůɚɏɔɢɞɡ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, ɛɏůɤ Űɞɡ 

ɞˊɞɑɞɡ ɞ ˊŬɑəŰɖɠ ŮˊɖɟŮɎɕŮɘ ɎɛŮůŬ Űɖ ɟɞɐ Űɞɡ. ȼ űɨůɖ əŬɘ ŰŬ ŭŮŭɞɛɏɜŬ əɎɗŮ ŮɜŰɞɚɐɠ ŮɝŬɟŰɩɜŰŬɘ ɎɛŮůŬ 

Ŭˊɧ Űɖɜ ŮˊɘɚŮɔɛɏɜɖ ɛɞɜɎŭŬ əŬɘ Űɘɠ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ˊɟɧəŮɘŰŬɘ ɜŬ ŬɜŰɚɖɗɞɨɜ Ŭˊɧ Űɞ ˊŮɟɘɓɎɚɚɞɜ ɐ Űɖ 

ůɡɜɗɐəɖ ˊɞɡ ɗŬ ɡˊɞŭŮɑɝŮɘ ɞ ˊŬɑəŰɖɠ. 

ɆɡɛˊŮɟɘűɞɟɏɠ ŬɜŬűɏɟɞɜŰŬɘ ůŰɞɜ Űɟɧˊɞ ɛŮ Űɞɜ ɞˊɞɑɞ ɞɘ ɛɞɜɎŭŮɠ ŮəŰŮɚɞɨɜ Űɘɠ ŮɜŰɞɚɏɠ ˊɞɡ 

ɚŬɛɓɎɜɞɡɜ. ɇɏŰɞɘŮɠ ůɡɛˊŮɟɘűɞɟɏɠ ˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɖ ɛŮŰŬəɑɜɖůɖ ůŰɞɜ ɢɩɟɞ, Űɖɜ ɞɟɔɎɜɤůɖ ůŮ ɞɛɎŭŮɠ, 

əŬɗɩɠ əŬɘ Űɖ ŭɘŬŰɐɟɖůɖ ůɡɔəŮəɟɘɛɏɜɤɜ ůɢɖɛŬŰɘůɛɩɜ (formations) əŬŰɎ Űɖ ůɡɚɚɞɔɘəɐ əɑɜɖůɖ ɐ Űɖ 

ɛɎɢɖ. Ƀɘ ůɡɛˊŮɟɘűɞɟɏɠ  əŬɗɞɟɑɕɞɡɜ Űɖ ŰŮɚɘəɐ ɏəűɟŬůɖ ɛɘŬɠ ŮɜŰɞɚɐɠ ŮɜŰɧɠ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ Űɞɡ 

ˊŬɘɢɜɘŭɘɞɨ. 

ȾŰɐɟɘŬ ŬˊɞŰŮɚɞɨɜ ůŰŬŰɘəɏɠ ɞɜŰɧŰɖŰŮɠ ˊɞɡ ŰɞˊɞɗŮŰɞɨɜŰŬɘ ŮɜŰɧɠ Űɞɡ ɢɎɟŰɖ əŬɘ ɚŮɘŰɞɡɟɔɞɨɜ ɤɠ 

ɓŬůɘəɏɠ ɡˊɞŭɞɛɏɠ Űɞɡ ˊŬɑəŰɖ. ɀɏůɤ Űɤɜ əŰɖɟɑɤɜ ɡˊɞůŰɖɟɑɕɞɜŰŬɘ ɚŮɘŰɞɡɟɔɑŮɠ ɧˊɤɠ ɖ ˊŬɟŬɔɤɔɐ 

ɛɞɜɎŭɤɜ, ɖ ŭɘŬɢŮɑɟɘůɖ ˊɧɟɤɜ əŬɘ ɖ Ůɜɑůɢɡůɖ Űɖɠ ůŰɟŬŰɘɤŰɘəɐɠ ɘůɢɨɞɠ.   

ȾŬŰŬůəŮɡɐ əŰɖɟɑɤɜ ɞɜɞɛɎɕŮŰŬɘ ɖ ŭɘŬŭɘəŬůɑŬ ŭɖɛɘɞɡɟɔɑŬɠ ɜɏɤɜ ŭɞɛɩɜ ůŰɞɜ ɢɎɟŰɖ. ȰɜŬ əŰɐɟɘɞ 

ŰɞˊɞɗŮŰŮɑŰŬɘ ůŰɞ ˊɚɏɔɛŬ Űɞɡ ɢɎɟŰɖ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ əŬŰŬɚŬɛɓɎɜɞɜŰŬɠ ůɡɔəŮəɟɘɛɏɜɞ ŮɛɓŬŭɧɜ əŬɘ ůŮ 

əŬɚɩɠ ɞɟɘůɛɏɜŮɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ. ȼ əŬŰŬůəŮɡɐ ˊɟɞɦˊɞɗɏŰŮɘ Űɖɜ əŬŰŬɜɎɚɤůɖ ˊɧɟɤɜ, Űɖɜ ŮɨɟŮůɖ 

ŭɘŬɗɏůɘɛɞɡ ɢɩɟɞɡ ɔɘŬ əŬŰŬůəŮɡɐ ůŰɞɜ ɢɎɟŰɖ əŬɘ ɞŭɖɔŮɑ ůŰɖ ɛɧɜɘɛɖ ˊɟɞůɗɐəɖ ɜɏɤɜ ɚŮɘŰɞɡɟɔɘəɩɜ 

ůŰɞɘɢŮɑɤɜ ůŰɖ ɓɎůɖ Űɞɡ ˊŬɑəŰɖ. 

Ʉɟɞˊɧɜɖůɖ ɛɞɜɎŭɤɜ ŬɜŬűɏɟŮŰŬɘ ůŰɖ ŭɘŬŭɘəŬůɑŬ ˊŬɟŬɔɤɔɐɠ ɜɏɤɜ ɛɞɜɎŭɤɜ, ɛɘŬ ŭɡɜŬŰɧŰɖŰŬ 

ˊɞɡ ˊŬɟɏɢŮŰŬɘ ɛɏůɤ əŬŰɎɚɚɖɚɤɜ əŰɖɟɑɤɜ. Ƀɘ ɛɞɜɎŭŮɠ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɖɜ ˊɟɞˊɧɜɖůɖ 

ŮɜŰɎůůɞɜŰŬɘ ɎɛŮůŬ ůŰɞɜ ɏɚŮɔɢɞ Űɞɡ ˊŬɑəŰɖ əŬɘ ɛˊɞɟɞɨɜ ɜŬ ŭŮɢɗɞɨɜ ŮɜŰɞɚɏɠ. 

Ʉɧɟɞɘ ŬˊɞŰŮɚɞɨɜ Ůɘŭɘəɧ Űɨˊɞ ɞɜŰɧŰɖŰŬɠ əŬɘ ŬɜŰɘˊɟɞůɤˊŮɨɞɡɜ ŰŬ ɡɚɘəɎ ɐ ŮɜŮɟɔŮɘŬəɎ ŬˊɞɗɏɛŬŰŬ 

ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ ɔɘŬ Űɖɜ əŬŰŬůəŮɡɐ əŰɖɟɑɤɜ əŬɘ Űɖɜ ˊɟɞˊɧɜɖůɖ ɛɞɜɎŭɤɜ. Ƀɘ ˊɧɟɞɘ ŮɑɜŬɘ ˊŮɟɘɞɟɘůɛɏɜɞɘ 

əŬɘ ŮɜŰɞˊɑɕɞɜŰŬɘ ůŮ ůɡɔəŮəɟɘɛɏɜŬ ůɖɛŮɑŬ Űɞɡ ɢɎɟŰɖ. 

Ɇɡɚɚɞɔɐ ˊɧɟɤɜ ɞɟɑɕŮŰŬɘ ɖ ŭɘŬŭɘəŬůɑŬ ɛɏůɤ Űɖɠ ɞˊɞɑŬɠ ɛɞɜɎŭŮɠ ŬɚɚɖɚɞŮˊɘŭɟɞɨɜ ɛŮ ůɖɛŮɑŬ 

ˊɧɟɤɜ, ŬˊɞůˊɩɜŰŬɠ ˊɞůɧŰɖŰŮɠ ˊɞɡ ˊɟɞůŰɑɗŮɜŰŬɘ ůŰŬ ůɡɜɞɚɘəɎ ŬˊɞɗɏɛŬŰŬ Űɞɡ ˊŬɑəŰɖ. ȼ ůɡɚɚɞɔɐ 

ˊɧɟɤɜ ŬˊɞŰŮɚŮɑ ɗŮɛŮɚɘɩŭɖ ɛɖɢŬɜɘůɛɧ ůŰŬ ˊŬɘɢɜɑŭɘŬ ůŰɟŬŰɖɔɘəɐɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ, əŬɗɩɠ ůɡɜŭɏŮɘ 

ɎɛŮůŬ Űɖɜ ɞɘəɞɜɞɛɘəɐ ŬɜɎˊŰɡɝɖ ɛŮ Űɖ ůŰɟŬŰɘɤŰɘəɐ ɘůɢɨ. 
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3.2.2 ɉŮɘɟɘůɛɧɠ Ⱥɘůɧŭɤɜ 

 ɇɞ ɡˊɞəŮűɎɚŬɘɞ ŬɡŰɧ ˊŮɟɘɔɟɎűŮɘ Űɞɜ Űɟɧˊɞ ɛŮ Űɞɜ ɞˊɞɑɞ ŮɟɛɖɜŮɨɞɜŰŬɘ ɞɘ Ůɑůɞŭɞɘ Űɞɡ ˊŬɑəŰɖ 

Ŭˊɧ Űɞ ˊŬɘɢɜɑŭɘ ɛŮ ɔɜɩɛɞɜŬ Űɖɜ ɞɟɗɐ əŬɘ Ůɨɟɡɗɛɖ ŬɚɚɖɚŮˊɑŭɟŬůɖ Űɞɡ ˊɟɩŰɞɡ ɛŮ Űɞɜ əɧůɛɞ Űɞɡ 

ˊŬɘɢɜɘŭɘɞɨ. ȷɜŬɚɨɞɜŰŬɘ ɞɘ ɓŬůɘəɞɑ ɛɖɢŬɜɘůɛɞɑ Ůˊɘɚɞɔɐɠ, ɏəŭɞůɖɠ ŮɜŰɞɚɩɜ, ɞɟɔɎɜɤůɖɠ ɛɞɜɎŭɤɜ, 

ˊɚɞɐɔɖůɖɠ ůŰɞɜ ɢɩɟɞ əŬɘ Űɏɚɞɠ ɞɘ ŭɡɜŬŰɧŰɖŰŮɠ ˊɞɡ ˊŬɟɏɢŮɘ ɖ ɔɟŬűɘəɐ ŭɘŮˊŬűɐ Űɞɡ ˊŬɑəŰɖ ɤɠ ŮɟɔŬɚŮɑɞ 

ɢŮɘɟɘůɛɞɨ əŬɘ ŭɘŬɢŮɑɟɘůɖɠ ɞɜŰɞŰɐŰɤɜ.  

 ũɘŬ Űɖɜ ŭɘŬɢŮɑɟɘůɖ əŬɘ ɞɟɔɎɜɤůɖ Űɤɜ ɞɜŰɞŰɐŰɤɜ ́ŬɟɏɢɞɜŰŬɘ ˊɞɑəɘɚŮɠ ɛɏɗɞŭɞɘ ˊɞɡ ɓŬůɑɕɞɜŰŬɘ 

ˊɎɜɤ ůŮ Ůɘůɧŭɞɡɠ Ŭˊɧ Űɞ ˊɞɜŰɑəɘ əŬɘ ůŮ ůɡɜŰɞɛŮɨůŮɘɠ Ŭˊɧ Űɞ ˊɚɖəŰɟɞɚɧɔɘɞ. Ƀ ˊŬɑəŰɖɠ ɏɢŮɘ Űɖ 

ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŮˊɘɚɏɝŮɘ ɞˊɞɘŬŭɐˊɞŰŮ Ůˊɘɚɏɝɘɛɖ ɞɜŰɧŰɖŰŬ ˊŬŰɩɜŰŬɠ ˊɎɜɤ Űɖɠ, ɛɑŬ űɞɟɎ ɛŮ Űɞ ŭŮɝɑ 

əɞɡɛˊɑ Űɞɡ ˊɞɜŰɘəɘɞɨ. ɀŮ Űɖɜ ŮˊɘŰɡɢɐ Ůˊɘɚɞɔɐ ŮɛűŬɜɑɕɞɜŰŬɘ ůŰɖɜ ɔɟŬűɘəɐ ŭɘŮˊŬűɐ Űɞ ɧɜɞɛŬ, ŰŬ 

ůŰɞɘɢŮɑŬ əŬɘ ɞɘ ŭɡɜŬŰɧŰɖŰŮɠ Űɖɠ əɎɗŮ ɞɜŰɧŰɖŰŬɠ. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɞ ˊŬɑəŰɖɠ ɗɏɚŮɘ ɜŬ ŮˊɘɚɏɝŮɘ 

ˊɞɚɚŬˊɚɏɠ ɛɞɜɎŭŮɠ ɛˊɞɟŮɑ ɛɏůɤ Űɞɡ drag select. ɆɡɔəŮəɟɘɛɏɜŬ, əɟŬŰɩɜŰŬɠ ˊŬŰɖɛɏɜɞ Űɞ ŭŮɝɑ əɞɡɛˊɑ 

Űɞɡ ˊɞɜŰɘəɘɞɨ əŬɘ ůɏɟɜɞɜŰŬɠ Űɞɜ əɏɟůɞɟŬ, ɞ ɢɟɐůɖɠ ůɢŮŭɘɎɕŮɘ ůŰɖɜ ɞɗɧɜɖ ɏɜŬ əɞɡŰɑ Ůˊɘɚɞɔɐɠ. 

ȷűɐɜɞɜŰŬɠ ɚɞɘˊɧɜ Űɞ ŭŮɝɑ əɞɡɛˊɑ, ɧɚŮɠ ɞɘ ɞɜŰɧŰɖŰŮɠ Űɖɠ ɑŭɘŬɠ əŬŰɖɔɞɟɑŬɠ  ˊɞɡ ɓɟɑůəɞɜŰŬɜ ŮɜŰɧɠ Űɞɡ 

ˊɚŬɘůɑɞɡ ŮˊɘɚɏɔɞɜŰŬɘ. ɇɏɚɞɠ, ŭɑɜŮŰŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ ŮɝɘŭŮɘəŮɡɛɏɜɖɠ ˊɞɚɚŬˊɚɐɠ Ůˊɘɚɞɔɐɠ ɞɛɞɘɩɜ 

ɞɜŰɞŰɐŰɤɜ. ȷɜ ɏɜŬɠ ˊŬɑəŰɖɠ ˊɟŬɔɛŬŰɞˊɞɘɐůŮɘ ŭɘˊɚɧ ŭŮɝɑ əɚɘə ˊɎɜɤ ůŮ ɛɑŬ ɞɜŰɧŰɖŰŬ, ŰɧŰŮ ɧɚŮɠ ɞɘ ɧɛɞɘŮɠ 

ɞɜŰɧŰɖŰŮɠ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ŮɜŰɧɠ Űɤɜ ɞɟɑɤɜ Űɖɠ əɎɛŮɟŬɠ ŮˊɘɚɏɔɞɜŰŬɘ. 

 ɇɞ ˊŬɘɢɜɑŭɘ ˊŬɟɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ůŰɞɜ ˊŬɑəŰɖ ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ ɏɤɠ əŬɘ ˊɏɜŰŮ ɛɞɜɎŭŮɠ 

Ůˊɘɚɞɔɐɠ. Ƀ ˊŬɑəŰɖɠ Ŭűɞɨ ŮˊɘɚɏɝŮɘ ɏɜŬ ˊɚɐɗɞɠ ŮɑŰŮ ɛɞɜɎŭɤɜ ŮɑŰŮ əŰɖɟɑɤɜ, ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ 

əɟŬŰɩɜŰŬɠ ˊŬŰɖɛɏɜɞ Űɞ əɞɡɛˊɑ Űɞɡ ˊɚɖəŰɟɞɚɞɔɑɞɡ Ctrl əŬɘ ˊŬŰɩɜŰŬɠ ɏɜŬɜ Ŭˊɧ Űɞɡɠ 

Ŭɟɘɗɛɞɨɠ 1,2,3,4 & 5 ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ Űɖɜ ŬɜŰɑůŰɞɘɢɖ ɞɛɎŭŬ. ɄŬŰɩɜŰŬɠ ɝŬɜɎ ɏɜŬ Ŭˊɧ Űɞɡɠ Ŭɟɘɗɛɞɨɠ, ɖ 

əɎɛŮɟŬ ɛŮŰŬɓŬɑɜŮɘ ůŰɖɜ ŰɞˊɞɗŮůɑŬ Űɖɠ ˊɟɩŰɖɠ ůŰɖ ůɡɚɚɞɔɐ ɞɜŰɧŰɖŰŬɠ Űɖɠ ɞɛɎŭŬɠ əŬɘ ɧɚŮɠ ɞɘ 

ɞɜŰɧŰɖŰŮɠ ˊɞɡ Ŭɜɐəɞɡɜ ůŰɖɜ ɞɛɎŭŬ ŮˊɘɚɏɔɞɜŰŬɘ ŬɡŰɧɛŬŰŬ . ȼ ɑŭɘŬ Ůˊɘɚɞɔɐ ɛˊɞɟŮɑ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ 

ŮɎɜ ɞ ˊŬɑəŰɖɠ ˊŬŰɐůŮɘ ůŰɖɜ ŬɜŰɑůŰɞɘɢɖ ůɖɛŬɑŬ Űɖɠ ɞɛɎŭŬɠ,  ́ ɞɡ ŮɛűŬɜɑɕŮŰŬɘ ɛŮ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɖɠ 

ɞɛɎŭŬɠ, ůŰɖ ɔɟŬűɘəɐ ŭɘŮˊŬűɐ Űɞɡ ɢɟɐůŰɖ ůŰɞ ˊɎɜɤ ɛɏɟɞɠ Űɖɠ ɞɗɧɜɖɠ. ɇɩɟŬ, ŮɎɜ ɞ ˊŬɑəŰɖɠ ŮˊɘɗɡɛŮɑ ɜŬ 

ŭɘŬɔɟɎɣŮɘ ɛɑŬ ɡˊɎɟɢɞɡůŬ ɞɛɎŭŬ, ŭɨɜŬŰŬɘ ɜŬ Űɞ əɎɜŮɘ ŮɎɜ ˊŬŰɐůŮɘ Űɞ Alt əŬɘ Űɞɜ ŬɜŰɑůŰɞɘɢɞ Ŭɟɘɗɛɧ.  

ɇɏɚɞɠ, ŭɑɜŮŰŬɘ əŬɘ ɖ ŭɡɜŬŰɧŰɖŰŬ Űɞɡ overwrite, ŭɖɚŬŭɐ Űɖɠ ŮɔɔɟŬűɐɠ ˊɎɜɤ ůŮ ɛɘŬ ɐŭɖ ɡˊɎɟɢɞɡůŬ 

ɞɛɎŭŬ. ɄŬŰɩɜŰŬɠ Ctrl əŬɘ ɏɜŬɜ Ŭɟɘɗɛɧ Ŭˊɧ Űɞ 1 ɤɠ əŬɘ Űɞ 5, ŬˊɞɗɖəŮɨŮŰŬɘ ˊɎɜŰŬ ɖ ŰŮɚŮɡŰŬɑŬ Ůˊɘɚɞɔɐ 

ˊɎɜɤ ůŰɖɜ ɡˊɎɟɢɞɡůŬ ɞɛɎŭŬ. ɆŰɖ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɞ ˊŬɑəŰɖɠ ŮˊɘɗɡɛŮɑ ɜŬ ŭɘŬɔɟɎɣŮɘ/əŬŰŬůŰɟɏɣŮɘ 

əɎˊɞɘŬ ɛɞɜɎŭŬ ɐ əŰɐɟɘɞ ́ ɞɡ Űɞɡ ŬɜɐəŮɘ, ɛˊɞɟŮɑ ɜŬ Űɞ əɎɜŮɘ ŮˊɘɚɏɔɞɜŰŬɠ Űɖɜ ŮˊɘɗɡɛɖŰɐ ɞɜŰɧŰɖŰŬ əŬɘ 

ˊŬŰɩɜŰŬɠ Űɞ ˊɚɐəŰɟɞ Del. 

 ɀŮŰŬɓŬɑɜɞɜŰŬɠ ůŰɖɜ ɡˊɞəŬŰɖɔɞɟɑŬ Űɤɜ ɞɜŰɞŰɐŰɤɜ, Űɘɠ ɛɞɜɎŭŮɠ, ɖ ŬɜɎɗŮůɖ ŮɜŰɞɚɩɜ 

ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛŮ Űɖ ɢɟɐůɖ Űɞɡ ŬɟɘůŰŮɟɞɨ ˊɚɐəŰɟɞɡ Űɞɡ ˊɞɜŰɘəɘɞɨ. ȷɜŬɚɡŰɘəɧŰŮɟŬ,  ɞ ́ ŬɑəŰɖɠ ɏɢŮɘ Űɖɜ 

ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŬɜŬɗɏŰŮɘ ŮɜŰɞɚɏɠ əŬɘ əŬɗɞɟɑɕŮɘ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ ůŰɘɠ ɛɞɜɎŭŮɠ əŬɘ ůŰŬ əŰɐɟɘŬ Űɞɡ, ɧˊɤɠ 

ůɡɛɓŬɑɜŮɘ əŬɘ ůŮ əɎɗŮ ˊŬɘɢɜɑŭɘ ůŰɟŬŰɖɔɘəɐɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ. ȾɎɗŮ əŬŰɖɔɞɟɑŬ ɞɜŰɧŰɖŰŬɠ ˊɟɞůűɏɟŮɘ 

ŭɘŬűɞɟŮŰɘəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ, ɤůŰɧůɞ ɧɚŮɠ ŬɜŰŬˊɞəɟɑɜɞɜŰŬɘ ůŮ ŮɜŰɞɚɏɠ ˊɞɡ ŭɑɜɞɜŰŬɘ ɛɏůɤ Űɞɡ ŬɟɘůŰŮɟɞɨ 

əɚɘə Űɞɡ ˊɞɜŰɘəɘɞɨ. ȼ ŮɜŰɞɚɐ ˊɞɡ ŰŮɚɘəɎ ŮəŰŮɚŮɑŰŬɘ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖɜ ŮˊɘɚŮɔɛɏɜɖ ɞɜŰɧŰɖŰŬ ɧůɞ əŬɘ 

Ŭˊɧ Űɞ ŬɜŰɘəŮɑɛŮɜɞ ůŰɧɢɞ ˊɎɜɤ ůŰɞ ɞˊɞɑɞ ˊɟŬɔɛŬŰɞˊɞɑɖůŮ ɞ ˊŬɑəŰɖɠ Űɞ ŬɟɘůŰŮɟɧ əɚɘə. ɄŬɟŬŭŮɑɔɛŬŰɞɠ 

ɢɎɟɘɜ, ŮɎɜ ɖ ŮˊɘɚŮɔɛɏɜɖ ɛɞɜɎŭŬ ŮɑɜŬɘ ɏɜŬɠ ŮɟɔɎŰɖɠ, ŬɜɐəŮɘ ůŰɞɜ ˊŬɑəŰɖ əŬɘ ɞ ˊŬɑəŰɖɠ ɏəŬɜŮ ŬɟɘůŰŮɟɧ 

əɚɘə ˊɎɜɤ ůŮ ɏɜŬɜ ˊɧɟɞ, ŰɧŰŮ ɖ ɛɞɜɎŭŬ ŮɟɔɎŰɖɠ ɗŬ ˊɟɞɓŮɑ ůŰɖɜ ɛŮŰɎɚɚŮɡůɖ əŬɘ ůɡɚɚɞɔɐ Űɞɡ 

ɡˊɞŭŮɘɔɛɏɜɞɡ, Ŭˊɧ Űɞɜ ɢɟɐůŰɖ, ˊɧɟɞ. 

ũɘŬ Űɖɜ ˊɚɞɐɔɖůɖ Űɞɡ ˊŬɑəŰɖ ůŰɞɜ ɢɎɟŰɖ, ɖ əɎɛŮɟŬ, əŬɘ əŬŰô ŮˊɏəŰŬůɖ Űɞ ɞˊŰɘəɧ ˊŮŭɑɞ Űɞɡ 

ɢɟɐůŰɖ, ɛˊɞɟŮɑ ɜŬ ɛŮŰŬəɘɜɖɗŮɑ ˊɎɜɤ ůŰɞɜ ɢɎɟŰɖ ɧŰŬɜ ɞ ŭŮɑəŰɖɠ Űɞɡ ˊɞɜŰɘəɘɞɨ ŰɞˊɞɗŮŰɖɗŮɑ ůŰŬ ɎəɟŬ 

Űɖɠ ɞɗɧɜɖɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ ŮɎɜ ɞ ˊŬɑəŰɖɠ ɛŮŰŬəɘɜɐůŮɘ Űɞɜ ŭŮɑəŰɖ ůŰɞ ŮˊɎɜɤ Ɏəɟɞ, ɖ əɎɛŮɟŬ 

ɛŮŰŬəɘɜŮɑŰŬɘ ˊɟɞɠ Űɞɜ ɓɧɟŮɘɞ ˊɟɞůŬɜŬŰɞɚɘůɛɧ Űɞɡ ɢɎɟŰɖ. ȷɜŰɑůŰɞɘɢŬ, ɖ ŰɞˊɞɗɏŰɖůɖ Űɞɡ əɏɟůɞɟŬ ůŰŬ 

ŭŮɝɘɎ, ŬɟɘůŰŮɟɎ ɐ ůŰɞ əɎŰɤ ɛɏɟɞɠ Űɖɠ ɞɗɧɜɖɠ ˊɟɞəŬɚŮɑ Űɖ ɛŮŰŬəɑɜɖůɖ Űɖɠ əɎɛŮɟŬɠ ˊɟɞɠ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ 

əŬŰŮɡɗɨɜůŮɘɠ. Ⱥˊɘˊɚɏɞɜ, ɛɏůɤ Űɖɠ ɟɞŭɏɚŬɠ Űɞɡ ˊɞɜŰɘəɘɞɨ (scroll wheel), ɞ ˊŬɑəŰɖɠ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ 
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ɛŮɔɏɗɡɜůɖɠ əŬɘ ůɛɑəɟɡɜůɖɠ Űɞɡ ˊŮŭɑɞɡ ɗɏŬůɖɠ, ŮˊɘŰɟɏˊɞɜŰŬɠ ˊɘɞ əɞɜŰɘɜɐ ɐ ŬˊɞɛŬəɟɡůɛɏɜɖ 

ˊŬɟŬŰɐɟɖůɖ Űɞɡ ɢɩɟɞɡ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. 

ȾɚŮɑɜɞɜŰŬɠ, ɖ ɔɟŬűɘəɐ ŭɘŮˊŬűɐ ˊɟɞůűɏɟŮɘ ŭɡɜŬŰɧŰɖŰŮɠ ɏəŭɞůɖɠ ŮɜŰɞɚɩɜ əŬɘ əŬŰŬůəŮɡɐɠ 

əŰɖɟɑɤɜ ůŰɞɜ ˊŬɑəŰɖ. ɀŮ Űɖɜ Ůˊɘɚɞɔɐ ɛɘŬɠ ɞɜŰɧŰɖŰŬɠ, ŮɛűŬɜɑɕɞɜŰŬɘ ɞɘ ůɢŮŰɘəɏɠ ŭɡɜŬŰɧŰɖŰŮɠ əŬɘ ŰŬ 

ůŰɞɘɢŮɑŬ Űɖɠ ůŰɖ ɔɟŬűɘəɐ ŭɘŮˊŬűɐ ɢɟɐůɖ, UI. ɆŰɖ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɖ ɞɜŰɧŰɖŰŬ ŬɜɐəŮɘ ŮɑŰŮ ůŰɖɜ 

əŬŰɖɔɞɟɑŬ Űɤɜ ɛɞɜɎŭɤɜ ŮɑŰŮ Űɤɜ əŰɖɟɑɤɜ, ŮɛűŬɜɑɕɞɜŰŬɘ ɞɘ ŮɜŰɞɚɏɠ ɐ Űɞ ɏɟɔɞ ɛˊɞɟŮɑ ɜŬ ŮˊɘŰŮɚɏůŮɘ ůŰɖ 

ɔɟŬűɘəɐ ŭɘŮˊŬűɐ. ȰŰůɘ, ɞ ˊŬɑəŰɖɠ ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ ŭɘŬɚɏɝŮɘ Űɘɠ ŮɜŰɞɚɏɠ ˊɟɞɠ ŭɘŮəˊŮɟŬɑɤůɖ Ŭˊɧ Űɞ 

ůɢŮŰɘəɧ ˊɚŬɑůɘɞ Űɞɡ UI. ȷɟɢɘəɎ, ŮˊɘɚɏɔŮŰŬɘ Űɞ ŬɜŰɑůŰɞɘɢɞ əɞɡɛˊɑ Űɖɠ ŮɜŰɞɚɐɠ ɛŮ ŬɟɘůŰŮɟɧ əɚɘə əŬɘ 

ɏˊŮɘŰŬ ˊɎɚɘ ɛŮ ŬɟɘůŰŮɟɧ əɚɘə ɡˊɞŭŮɘəɜɨŮŰŬɘ ůŰɞɘɢŮɑɞ ůŰɞɜ ɢɩɟɞ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ ɔɘŬ ɜŬ ŮˊɘŰŮɚɏůŮɘ ɖ 

ɞɜŰɧŰɖŰŬ Űɞ ɡˊɞŭŮɘɔɛɏɜɞ ɏɟɔɞ, Ŭɜ ŬˊŬɘŰŮɑŰŬɘ ŮˊŬəɧɚɞɡɗɞ əɚɘə. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɖ ɛŮŰŬəɑɜɖůɖ ůŮ ůɖɛŮɑɞ 

ůŰɞɜ ɢɎɟŰɖ, ŬˊŬɘŰŮɑ Űɖɜ Ůˊɘɚɞɔɐ Űɖɠ ɛɞɜɎŭŬɠ, əŬŰɧˊɘɜ Űɖ ɢɟɐůɖ Űɞɡ ŬɜŰɑůŰɞɘɢɞɡ əɞɡɛˊɘɞɨ ɔɘŬ Űɖɜ 

Ůˊɘɚɞɔɐ Űɖɠ ŮɜŰɞɚɐɠ əŬɘ Űɏɚɞɠ ɛŮ ŬɟɘůŰŮɟɧ əɚɘə Űɖɜ ɡˊɧŭŮɘɝɖ Űɞɡ ůɖɛŮɑɞɡ ˊɞɡ ɞ ˊŬɑəŰɖɠ ŮˊɘɗɡɛŮɑ ɜŬ 

ɛŮŰŬɓŮɑ ɖ ŮˊɘɚŮɔɛɏɜɖ ɛɞɜɎŭŬ. ȷˊŮɜŬɜŰɑŬɠ, Ŭɜ ɞ ˊŬɑəŰɖɠ ɏɢŮɘ ɤɠ ŮɜŮɟɔɐ Ůˊɘɚɞɔɐ ɏɜŬ əŰɐɟɘɞ ɛŮ 

ŭɡɜŬŰɧŰɖŰŬ ŮəˊŬɑŭŮɡůɖɠ ɛɞɜɎŭɤɜ, ŰɧŰŮ ɛŮ ɏɜŬ əŬɘ ɛɧɜɞ ŬɟɘůŰŮɟɧ əɚɘə ɛˊɞɟŮɑ ɜŬ ŮˊɘɚɏɝŮɘ Űɖɜ ɛɞɜɎŭŬ 

ˊɞɡ ŮˊɘɗɡɛŮɑ ɜŬ ŬɔɞɟɎůŮɘ əŬɘ ɜŬ ɝŮəɘɜɐůŮɘ Űɖɜ ŮəˊŬɑŭŮɡůɖ Űɖɠ. ɇɩɟŬ, ɔɘŬ Űɖɜ əŬŰŬůəŮɡɐ əŰɖɟɑɤɜ ɖ 

Ůˊɘɚɞɔɐ Űɞɡ ŮˊɘɗɡɛɖŰɞɨ ˊɟɞɠ əŬŰŬůəŮɡɐ əŰɖɟɑɞɡ ɔɑɜŮŰŬɘ Ŭˊɧ Űɞ ŬɜŰɑůŰɞɘɢɞ ˊɚŬɑůɘɞ ůŰɖ ŭɘŮˊŬűɐ 

ɢɟɐůŰɖ. ȺəŮɑ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɧɚŮɠ ɞɘ ŭɘŬɗɏůɘɛŮɠ ŭɞɛɏɠ əŬɘ ŬɜŬɔɟɎűŮŰŬɘ əŬɘ Űɞ əɧůŰɞɠ əŬŰŬůəŮɡɐɠ Űɞɡɠ. 

Ƀ ˊŬɑəŰɖɠ ŮˊɘɚɏɔŮɘ Űɞ əŰɐɟɘɞ ˊɞɡ ŮˊɘɗɡɛŮɑ ɜŬ ŰɞˊɞɗŮŰɐůŮɘ ˊŬŰɩɜŰŬɠ Űɞ ŬɜŰɑůŰɞɘɢɞ əɞɡɛˊɑ ɛŮ ŭŮɝɑ əɚɘə. 

ȾŬŰɧˊɘɜ ůŰɞɜ əɏɟůɞɟŬ, ŮɜŰɧɠ Űɞɡ əɧůɛɞɡ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, ŮɛűŬɜɑɕŮŰŬɘ Űɞ Ůɑŭɤɚɞ Űɞɡ əŰɖɟɑɞɡ. ɀŮ 

ŬɟɘůŰŮɟɧ əɚɘə ɛˊɞɟŮɑ ɜŬ ŬəɡɟɩůŮɘ Űɖɜ ŭɘŬŭɘəŬůɑŬ əŬŰŬůəŮɡɐɠ Ůɜɩ ɛŮ ŭŮɝɑ ɜŬ ŮˊɘɢŮɘɟɐůŮɘ ɜŬ 

ŰɞˊɞɗŮŰɐůŮɘ Űɞ əŰɐɟɘɞ ɛŮ əɏɜŰɟɞ Űɞ ůɖɛŮɑɞ ˊɞɡ ɡˊɞŭŮɘəɜɨŮŰŬɘ Ŭˊɧ Űɞɜ əɏɟůɞɟŬ.  

 

3.2.3 ɇŮɢɜɘəɏɠ ɄɟɞŭɘŬɔɟŬűɏɠ 

ɇɞ Project Lead ɡɚɞˊɞɘŮɑŰŬɘ ɛŮ ŰɟɘůŭɘɎůŰŬŰŬ (3D) ɔɟŬűɘəɎ, ŰŬ ɞˊɞɑŬ Ŭˊɞŭɑŭɞɡɜ ɏɜŬɜ ŮɜɘŬɑɞ 

əŬɘ ůɡɜŮɢɐ əɧůɛɞ ˊŬɘɢɜɘŭɘɞɨ, ůŰɞɜ ɞˊɞɑɞ ůɡɜɡˊɎɟɢɞɡɜ ŰŬɡŰɧɢɟɞɜŬ ɛɞɜɎŭŮɠ, əŰɐɟɘŬ əŬɘ ůŰɞɘɢŮɑŬ 

ˊŮɟɘɓɎɚɚɞɜŰɞɠ. ȼ ŰɟɘůŭɘɎůŰŬŰɖ ŬɜŬˊŬɟɎůŰŬůɖ ɓŬůɑɕŮŰŬɘ ůŮ ɚŮɚɞɔɘůɛɏɜɖ ɢɟɐůɖ ɛɞɜŰɏɚɤɜ ɛŮ ŬˊɞŭŮəŰɧ 

Ŭɟɘɗɛɧ ˊɞɚɡɔɩɜɤɜ əŬɘ ůŮ ɡűɏɠ (textures) ́ɟɞůŬɟɛɞůɛɏɜɖɠ ŬɜɎɚɡůɖɠ ŬɜɎ ŬɜŰɘəŮɑɛŮɜɞ. ȼ ůɡɔəŮəɟɘɛɏɜɖ 

ˊɟɞůɏɔɔɘůɖ ɚŬɛɓɎɜŮɘ ɡˊɧɣɖ ɏɜŬ ɓŬůɘəɧ ɢŬɟŬəŰɖɟɘůŰɘəɧ Űɤɜ ˊŬɘɢɜɘŭɘɩɜ ůŰɟŬŰɖɔɘəɐɠ ˊɟŬɔɛŬŰɘəɞɨ 

ɢɟɧɜɞɡ, ɧˊɞɡ ŮɑɜŬɘ ůɨɜɖɗŮɠ ɜŬ ŮɛűŬɜɑɕɞɜŰŬɘ ŮəŬŰɞɜŰɎŭŮɠ ɞɜŰɧŰɖŰŮɠ ŰŬɡŰɧɢɟɞɜŬ ůŰɖɜ ɞɗɧɜɖ. ɀŮ Űɞɜ 

Űɟɧˊɞ ŬɡŰɧ, ɞ ůɢŮŭɘŬůɛɧɠ Űɤɜ ɔɟŬűɘəɩɜ ŮɜůɤɛŬŰɩɜŮɘ Ŭˊɧ ɜɤɟɑɠ ˊŮɟɘɞɟɘůɛɞɨɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ 

Ŭˊɧŭɞůɖ (performance), ůɡɛɓɎɚɚɞɜŰŬɠ ɐŭɖ Ŭˊɧ Űɞɜ ůɢŮŭɘŬůɛɧ ůŰɖ ŭɘŬŰɐɟɖůɖ ɞɛŬɚɞɨ ɟɡɗɛɞɨ 

ŮəŰɏɚŮůɖɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. 

ȼ ɞˊŰɘəɐ ɔɤɜɑŬ (View) Űɞɡ ˊŬɘɢɜɘŭɘɞɨ ŮɑɜŬɘ Űɨˊɞɡ top-down, ɔɜɤůŰɐ əŬɘ ɤɠ ñbirdôs eye viewò, 

ɛŮ ɞɟɗɞɔɟŬűɘəɐ ˊɟɞɓɞɚɐ əŬɘ ůɡɔəŮəɟɘɛɏɜɖ əɚɑůɖ ůŰɞɡɠ ɎɝɞɜŮɠ x əŬɘ y. ȼ ůɡɔəŮəɟɘɛɏɜɖ ˊɟɞɓɞɚɐ 

ŮˊɘŰɟɏˊŮɘ ůŰɞɜ ˊŬɑəŰɖ ɜŬ ɏɢŮɘ ůŬűɐ əŬɘ ůɡɜɞɚɘəɐ ŮɘəɧɜŬ Űɞɡ ɢɎɟŰɖ, ŭɘŮɡəɞɚɨɜɞɜŰŬɠ Űɖ ŭɘŬɢŮɑɟɘůɖ 

ˊɞɚɚŬˊɚɩɜ ɛɞɜɎŭɤɜ əŬɘ Űɖɜ ˊŬɟŬəɞɚɞɨɗɖůɖ Űɖɠ Ůɝɏɚɘɝɖɠ Űɤɜ ůɡɔəɟɞɨůŮɤɜ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ. 

ɋɠ ́ɚŬŰűɧɟɛŬ (Platform) ŬɜɎˊŰɡɝɖɠ, ŭɞəɘɛɐɠ əŬɘ ŮəŰɏɚŮůɖɠ ŮˊɘɚɏɔŮŰŬɘ ɞ ˊɟɞůɤˊɘəɧɠ 

ɡˊɞɚɞɔɘůŰɐɠ (PC) ɛŮ ɚŮɘŰɞɡɟɔɘəɧ ůɨůŰɖɛŬ Windows. ȼ Ůˊɘɚɞɔɐ ŬɡŰɐ ŮɡɗɡɔɟŬɛɛɑɕŮŰŬɘ ɛŮ ŰŬ 

əŬɗɘŮɟɤɛɏɜŬ ˊɟɧŰɡˊŬ ŬɜɎˊŰɡɝɖɠ ɓɘɜŰŮɞˊŬɘɢɜɘŭɘɩɜ Űɖɠ əŬŰɖɔɞɟɑŬɠ RTS, Űɖɜ ŬɜɎɔəɖ ůɡɛɓŬŰɧŰɖŰŬɠ əŬɘ 

Ůɨɟɡɗɛɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɤɜ ɚɞɔɘůɛɘəɩɜ ˊɞɡ ŮˊɘɚɏɢɗɖəŬɜ ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ əŬɘ ŮˊɘŰɟɏˊŮɘ Űɖ ɢɟɐůɖ 

Ůɘůɧŭɤɜ ɛɏůɤ ˊɞɜŰɘəɘɞɨ əŬɘ ˊɚɖəŰɟɞɚɞɔɑɞɡ, ɞɘ ɞˊɞɑŮɠ ŮɑɜŬɘ ɎɛŮůŬ ůɡɜŭŮŭŮɛɏɜŮɠ ɛŮ Űɞɜ Űɟɧˊɞ ɢŮɘɟɘůɛɞɨ 

Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ȼ əɨɟɘŬ ɔɚɩůůŬ ˊɟɞɔɟŬɛɛŬŰɘůɛɞɨ ́ ɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ŮɑɜŬɘ ɖ C#, ɖ ɞˊɞɑŬ əŬɚɨˊŰŮɘ 

Űɞ ɛŮɔŬɚɨŰŮɟɞ ˊɞůɞůŰɧ Űɖɠ ɚɞɔɘəɐɠ əŬɘ Űɤɜ ůɡůŰɖɛɎŰɤɜ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ɆɡɛˊɚɖɟɤɛŬŰɘəɎ, 

ŬɝɘɞˊɞɘɞɨɜŰŬɘ ɞɘ ɔɚɩůůŮɠ ShaderLab əŬɘ HLSL ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ ˊɟɞůŬɟɛɞůɛɏɜɤɜ shaders, ɞɘ ɞˊɞɑɞɘ 

Ŭűɞɟɞɨɜ Űɖɜ ɞˊŰɘəɐ Ŭˊɧŭɞůɖ ɡɚɘəɩɜ əŬɘ Ůűɏ. 

ɇɏɚɞɠ, ɤɠ ůɡůəŮɡɐ ŮəŰɏɚŮůɖɠ (Device) ɞɟɑɕŮŰŬɘ ɞ ˊɟɞůɤˊɘəɧɠ ɡˊɞɚɞɔɘůŰɐɠ ɛŮ ɚŮɘŰɞɡɟɔɘəɧ 

ůɨůŰɖɛŬ Windows, ɞ ɞˊɞɑɞɠ ŬˊɞŰŮɚŮɑ Űɞ ŬˊɞəɚŮɘůŰɘəɧ ˊŮɟɘɓɎɚɚɞɜ ɢɟɐůɖɠ Űɖɠ ŮűŬɟɛɞɔɐɠ. 
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3.3 Ʌɞɐ Project Lead 
 ɆŰɞ ˊŬɟɧɜ əŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ůɡɜɞɚɘəɐ ɟɞɐ Űɞɡ Project Lead, Ŭˊɧ Űɖɜ Ůəəɑɜɖůɖ Űɖɠ 

ŮűŬɟɛɞɔɐɠ, ɏɤɠ Űɖɜ ɞɚɞəɚɐɟɤůɖ ɛɑŬɠ ŬɜŬɛɏŰɟɖůɖɠ. ȼ ɟɞɐ ŬˊɞŰɡˊɩɜŮŰŬɘ ɛɏůɤ ŭɘŬɔɟŬɛɛɎŰɤɜ, ŰŬ 

ɞˊɞɑŬ ˊŮɟɘɔɟɎűɞɡɜ Űɘɠ ɓŬůɘəɏɠ əŬŰŬůŰɎůŮɘɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ əŬɘ Űɘɠ ɛŮŰŬɓɎůŮɘɠ ɛŮŰŬɝɨ Űɞɡɠ. ɆŰɧɢɞɠ Űɤɜ 

ŭɘŬɔɟŬɛɛɎŰɤɜ ŮɑɜŬɘ ɖ ɞˊŰɘəɐ əŬɘ Ůɜɜɞɘɞɚɞɔɘəɐ ŬˊɞůŬűɐɜɘůɖ Űɖɠ ɚŮɘŰɞɡɟɔɘəɐɠ ŭɞɛɐɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, 

ŭɘŮɡəɞɚɨɜɞɜŰŬɠ Űɖɜ əŬŰŬɜɧɖůɖ Űɖɠ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ Űɞɡ ɢɟɐůŰɖ ɛŮ Űɞ ůɨůŰɖɛŬ ˊɟɘɜ Űɖɜ ŬɜɎɚɡůɖ Űɖɠ 

ŮůɤŰŮɟɘəɐɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ əŬɘ Űɖɠ ɡɚɞˊɞɑɖůɖɠ ŬɡŰɐɠ ůŰɞ ȾŮűɎɚŬɘɞ 4. 

  

3.3.1 Ⱦɨɟɘɞ ɀŮɜɞɨ 

ɇɞ ŭɘɎɔɟŬɛɛŬ Űɞɡ əɨɟɘɞɡ ɛŮɜɞɨ ŬˊɞŰɡˊɩɜŮɘ Űɖ ɟɞɐ Ůəəɑɜɖůɖɠ Űɖɠ ŮűŬɟɛɞɔɐɠ əŬɘ Űɘɠ ɓŬůɘəɏɠ 

ɛŮŰŬɓɎůŮɘɠ ˊɞɡ ˊɟɞəɨˊŰɞɡɜ Ŭˊɧ Űɘɠ Ůˊɘɚɞɔɏɠ Űɞɡ ɢɟɐůŰɖ, ɛŮ Űɞ əɨɟɘɞ ɛŮɜɞɨ ɜŬ ɚŮɘŰɞɡɟɔŮɑ ɤɠ əŮɜŰɟɘəɐ 

əŬŰɎůŰŬůɖ ˊɚɞɐɔɖůɖɠ ˊɟɞɠ Űɘɠ Ůˊɘɛɏɟɞɡɠ ɚŮɘŰɞɡɟɔɑŮɠ. 

 

 
ȹɘɎɔɟŬɛɛŬ 1: ȹɘɎɔɟŬɛɛŬ ɟɞɐɠ. Ⱦɨɟɘɞ ɀŮɜɞɨ. 

3.3.2 Matchmaking əŬɘ ȹɖɛɘɞɡɟɔɑŬ ȹɤɛŬŰɑɞɡ 

 ȼ ɟɞɐ matchmaking ́ ŮɟɘɔɟɎűŮɘ Űɖ ŭɘŬŭɘəŬůɑŬ ɛɏůɤ Űɖɠ ɞˊɞɑŬɠ ɏɜŬɠ ˊŬɑəŰɖɠ ŮɘůɏɟɢŮŰŬɘ ůŮ 

ɚŮɘŰɞɡɟɔɑŬ ˊɞɚɚɩɜ ˊŬɘəŰɩɜ, ŮɑŰŮ ɤɠ ŭɖɛɘɞɡɟɔɧɠ (host), ŮɑŰŮ ɤɠ ůɡɛɛŮŰɏɢɤɜ (client).  

 ɆŰɖ ɟɞɐ Űɞɡ ŭɤɛŬŰɑɞɡ, o host ŭɘŬŰɖɟŮɑ Űɖɜ ŬɡɗŮɜŰɑŬ ɔɘŬ Űɖɜ Ůəəɑɜɖůɖ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, Ůɜɩ ɞɘ 

ůɡɛɛŮŰɏɢɞɜŰŮɠ ˊŬɑəŰŮɠ ˊŬɟŬɛɏɜɞɡɜ ůŮ əŬŰɎůŰŬůɖ ŬɜŬɛɞɜɐɠ, Ŭűɞɨ ŭɖɚɩůɞɡɜ ˊɤɠ ŮɑɜŬɘ ɏŰɞɘɛɞɘ ɔɘŬ Űɖɜ 
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Ůəəɑɜɖůɖ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ȼ ɟɞɐ ɞɚɞəɚɖɟɩɜŮŰŬɘ ɛŮ Űɖ ɛŮŰɎɓŬůɖ ɧɚɤɜ Űɤɜ ˊŬɘəŰɩɜ ůŰɖ ŭɘŬŭɘəŬůɑŬ 

űɧɟŰɤůɖɠ Űɞɡ əɨɟɘɞɡ ˊŬɘɢɜɘŭɘɞɨ. 

 

 
ȹɘɎɔɟŬɛɛŬ 2: Matchmaking. 
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ȹɘɎɔɟŬɛɛŬ 3: ȹɘɎɔɟŬɛɛŬ ɟɞɩɜ Lobby. 

 

3.3.3 ȾɨɟɘŬ Ʌɞɐ ɄŬɘɢɜɘŭɘɞɨ 

 ȼ əɨɟɘŬ ɟɞɐ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ ˊŮɟɘɔɟɎűŮɘ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ Project Lead Ŭˊɧ Űɖ ůŰɘɔɛɐ ˊɞɡ 

ɞɚɞəɚɖɟɩɜŮŰŬɘ ɖ ŭɘŬŭɘəŬůɑŬ matchmaking əŬɘ ɧɚɞɘ ɞɘ ˊŬɑəŰŮɠ ŮɘůɏɟɢɞɜŰŬɘ ůŰɞɜ əɨɟɘɞ ɢɎɟŰɖ, ɏɤɠ əŬɘ 

Űɖ ɚɐɝɖ Űɖɠ ŬɜŬɛɏŰɟɖůɖɠ. ȼ ɟɞɐ ŬɡŰɐ ŬˊɞŰɡˊɩɜŮɘ Űɞɜ Űɟɧˊɞ ɛŮ Űɞɜ ɞˊɞɑɞ ŬɟɢɘəɞˊɞɘŮɑŰŬɘ Űɞ ˊŮɟɘɓɎɚɚɞɜ 

Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, ŮəŰŮɚŮɑŰŬɘ ɞ ɓŬůɘəɧɠ ɓɟɧɢɞɠ ɚŮɘŰɞɡɟɔɑŬɠ (game loop) əŬɘ ŮɚɏɔɢɞɜŰŬɘ ɞɘ ůɡɜɗɐəŮɠ 

ŰŮɟɛŬŰɘůɛɞɨ. 

 ȾŬŰɎ Űɖɜ Ůɑůɞŭɞ ůŰɖɜ əɨɟɘŬ ɟɞɐ, ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɖ ˊɟɞŮŰɞɘɛŬůɑŬ Űɞɡ server ɔɘŬ Űɞɜ 

ŮˊɘɚŮɔɛɏɜɞ ɢɎɟŰɖ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ əŬɗɩɠ əŬɘ ɞ ŬˊŬɟŬɑŰɖŰɞɠ ůɡɔɢɟɞɜɘůɛɧɠ ɛŮŰŬɝɨ Űɤɜ ůɡɛɛŮŰŮɢɧɜŰɤɜ 

ˊŬɘəŰɩɜ. ɆŰɖ ůɡɜɏɢŮɘŬ ŬɟɢɘəɞˊɞɘɞɨɜŰŬɘ ɞɘ ɓŬůɘəɏɠ ŭɞɛɏɠ ŭŮŭɞɛɏɜɤɜ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ȷɛɏůɤɠ ɛŮŰɎ, 

ŭɖɛɘɞɡɟɔŮɑŰŬɘ əŬɘ ŬɟɢɘəɞˊɞɘŮɑŰŬɘ ɞ əɧůɛɞɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, ŰɞˊɞɗŮŰɩɜŰŬɠ Űɘɠ Ŭɟɢɘəɏɠ ɛɞɜɎŭŮɠ, əŰɐɟɘŬ, 

ˊɧɟɞɡɠ əŬɘ ŰŬ ůŰɞɘɢŮɑŬ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ůŮ ˊɟɞəŬɗɞɟɘůɛɏɜŮɠ ɗɏůŮɘɠ əŬɘ ˊŮɟɘɞɢɏɠ. 
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 ɀŮ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɖɠ Ŭɟɢɘəɞˊɞɑɖůɖɠ, Űɞ ˊŬɘɢɜɑŭɘ ŮɘůɏɟɢŮŰŬɘ ůŮ əŬŰɎůŰŬůɖ ŮəŰɏɚŮůɖɠ, ɖ 

ɞˊɞɑŬ ɡɚɞˊɞɘŮɑŰŬɘ ɤɠ ůɡɜŮɢɐɠ əŬɘ ŬŭɘɎəɞˊɞɠ ɓɟɧɢɞɠ ɚŮɘŰɞɡɟɔɑŬɠ. ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ game loop, Űɞ 

ůɨůŰɖɛŬ ŮˊŮɝŮɟɔɎɕŮŰŬɘ Ůɘůɧŭɞɡɠ əŬɘ Űɘɠ ŮɟɛɖɜŮɨŮɘ ůŮ ɚŮɘŰɞɡɟɔɑŮɠ əŬɘ ŮɜŰɞɚɏɠ ŮɜŰɧɠ Űɞɡ əɧůɛɞɡ Űɞɡ 

ˊŬɘɢɜɘŭɘɞɨ. ȰˊŮɘŰŬ əŬɘ ɡˊɧ ˊɟɞɦˊɞɗɏůŮɘɠ, ɞɜŰɧŰɖŰŮɠ ˊɞɡ ŭɨɜŬŰŬɘ ɜŬ ŮəŰŮɚɏůɞɡɜ ŮɜŰɞɚɏɠ əŬɘ ɏɢɞɡɜ 

ŭŮɢɗŮɑ ŮɜŰɞɚɏɠ Ŭˊɧ Űɞɜ ˊŬɑəŰɖ ˊɟɞɓŬɑɜɞɡɜ ůŰɘɠ ŬɜŰɑůŰɞɘɢŮɠ ŮɜɏɟɔŮɘŮɠ. ɆŰɖ ůɡɜɏɢŮɘŬ Űɞɡ ɓɟɧɔɢɞɡ 

ŮɜɖɛŮɟɩɜɞɜŰŬɘ ɞɘ ɞɜŰɧŰɖŰŮɠ Űɞɡ əɧůɛɞɡ, ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ Űɘɠ ŮɜŮɟɔɏɠ ŮɜŰɞɚɏɠ əŬɘ Űɘɠ ŰɟɏɢɞɡůŮɠ 

əŬŰŬůŰɎůŮɘɠ Űɞɡɠ. ȷəɞɚɞɡɗŮɑ ɖ Ůɜɖɛɏɟɤůɖ Űɖɠ ůɡɜɞɚɘəɐɠ əŬŰɎůŰŬůɖɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ əŬɘ Űɤɜ 

ŭɘŬɗɏůɘɛɤɜ ˊɧɟɤɜ, əŬɗɩɠ əŬɘ ɖ Ůˊɑɚɡůɖ Űɤɜ ˊɞɚŮɛɘəɩɜ ůɡɔəɟɞɨůŮɤɜ (Ůɜɖɛɏɟɤůɖ ɓɞɚɩɜ, ɢŰɡˊɖɛɎŰɤɜ, 

ɛŮɑɤůɖ ˊɧɜŰɤɜ ɕɤɐɠ ə.Ŭ.) ɛŮŰŬɝɨ Űɤɜ ɛɞɜɎŭɤɜ. Ƀɘ ŭɘŬŭɘəŬůɑŮɠ ŬɡŰɏɠ ŮəŰŮɚɞɨɜŰŬɘ ŭɘŬŭɞɢɘəɎ ůŮ əɎɗŮ 

ŮˊŬɜɎɚɖɣɖ Űɞɡ ɓɟɧɢɞɡ, ŭɘŬůűŬɚɑɕɞɜŰŬɠ Űɖ ůɡɜŮɢɐ əŬɘ ůɡɜŮˊɐ Ůɝɏɚɘɝɖ Űɖɠ ŬɜŬɛɏŰɟɖůɖɠ. 

ɆŮ əɎɗŮ əɨəɚɞ Űɞɡ game loop ́ɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɏɚŮɔɢɞɠ Űɤɜ ůɡɜɗɖəɩɜ ɜɑəɖɠ əŬɘ ɐŰŰŬɠ. Ⱥűɧůɞɜ 

ŭŮɜ ˊɚɖɟŮɑŰŬɘ əɎˊɞɘŬ ůɡɜɗɐəɖ ŰŮɟɛŬŰɘůɛɞɨ, ɖ ɟɞɐ ŮˊɘůŰɟɏűŮɘ ůŰɖɜ Ŭɟɢɐ Űɞɡ ɓɟɧɢɞɡ əŬɘ Űɞ ˊŬɘɢɜɑŭɘ 

ůɡɜŮɢɑɕŮŰŬɘ əŬɜɞɜɘəɎ. ȳŰŬɜ, ɧɛɤɠ, ɘəŬɜɞˊɞɘɖɗŮɑ əɎˊɞɘŬ Ŭˊɧ Űɘɠ ůɡɜɗɐəŮɠ ŬɡŰɏɠ, Űɞ ˊŬɘɢɜɑŭɘ ŮɝɏɟɢŮŰŬɘ 

Ŭˊɧ Űɞɜ əɨɟɘɞ ɓɟɧɢɞ əŬɘ ɛŮŰŬɓŬɑɜŮɘ ůŮ əŬŰɎůŰŬůɖ ɞɚɞəɚɐɟɤůɖɠ Űɖɠ ˊŬɟŰɑŭŬɠ, ůɖɛŬŰɞŭɞŰɩɜŰŬɠ Űɖ 

ɚɐɝɖ Űɖɠ ŬɜŬɛɏŰɟɖůɖɠ. 
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ȹɘɎɔɟŬɛɛŬ 4: ȾɨɟɘŬ ɟɞɐ ́Ŭɘɢɜɘŭɘɞɨ. 
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3.3.4 ɆɡɜɗɐəŮɠ Ɂɑəɖɠ əŬɘ ȱŰŰŬɠ  

Ƀɘ ůɡɜɗɐəŮɠ ɜɑəɖɠ əŬɘ ɐŰŰŬɠ əŬɗɞɟɑɕɞɡɜ Űɞɜ Űɟɧˊɞ ɛŮ Űɞɜ ɞˊɞɑɞ ɞɚɞəɚɖɟɩɜŮŰŬɘ ɛɑŬ ŬɜŬɛɏŰɟɖůɖ 

ůŰɞ Project Lead əŬɘ ŮɚɏɔɢɞɜŰŬɘ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ əɨɟɘŬɠ ɟɞɐɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. Ƀɘ ɏɚŮɔɢɞɘ ŬɡŰɞɑ 

ŮɜŰɎůůɞɜŰŬɘ ůŰɞɜ ɓŬůɘəɧ ɓɟɧɢɞ ɚŮɘŰɞɡɟɔɑŬɠ əŬɘ ŮɜŮɟɔɞˊɞɘɞɨɜŰŬɘ ůŮ əɎɗŮ ŮˊŬɜɎɚɖɣɐ Űɞɡ. 

ɋɠ ůɡɜɗɐəŮɠ ɐŰŰŬɠ ɞɟɑɕɞɜŰŬɘ ɔŮɔɞɜɧŰŬ ŰŬ ɞˊɞɑŬ əŬɗɘůŰɞɨɜ ŬŭɨɜŬŰɖ Űɖ ůɡɜɏɢɘůɖ Űɖɠ 

ŬɜŬɛɏŰɟɖůɖɠ ɔɘŬ ɛɑŬ ɞɛɎŭŬ. ɇɏŰɞɘŬ ɔŮɔɞɜɧŰŬ ˊŮɟɘɚŬɛɓɎɜɞɡɜ Űɖɜ əŬŰŬůŰɟɞűɐ Űɞɡ əŰɖɟɑɞɡ ɖɔŮůɑŬɠ 

(Headquarters) Űɖɠ ɞɛɎŭŬɠ ɐ Űɖɜ ɞɘəŮɘɞɗŮɚɐ ˊŬɟŬɑŰɖůɐ Űɖɠ Ŭˊɧ Űɖɜ ˊŬɟŰɑŭŬ. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŭŮɜ 

ˊɚɖɟɞɨɜŰŬɘ əɎˊɞɘŬ Ŭˊɧ Űɘɠ ůɡɜɗɐəŮɠ ŬɡŰɏɠ, Űɞ ˊŬɘɢɜɑŭɘ ůɡɜŮɢɑɕŮŰŬɘ əŬɜɞɜɘəɎ ɛɏůɤ Űɖɠ əɨɟɘŬɠ ɟɞɐɠ. 

ȷɜŰɑůŰɞɘɢŬ, ɞɘ ůɡɜɗɐəŮɠ ɜɑəɖɠ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ŮˊɘəɟɎŰɖůɖ Ůˊɑ Űɖɠ ŬɜŰɑˊŬɚɖɠ ɞɛɎŭŬɠ. ȼ ɜɑəɖ 

ŮˊɘŰɡɔɢɎɜŮŰŬɘ ŮɑŰŮ ɛɏůɤ Űɖɠ əŬŰŬůŰɟɞűɐɠ Űɞɡ əŰɖɟɑɞɡ ɖɔŮůɑŬɠ Űɖɠ ŬɜŰɑˊŬɚɖɠ ɞɛɎŭŬɠ ŮɑŰŮ ɛɏůɤ Űɖɠ 

ˊŬɟɎŭɞůɖɠ ɐ Ŭˊɞɢɩɟɖůɐɠ Űɖɠ Ŭˊɧ Űɖɜ ˊŬɟŰɑŭŬ. ȳˊɤɠ əŬɘ ůŰɖɜ ˊŮɟɑˊŰɤůɖ Űɖɠ ɐŰŰŬɠ, ɞɘ ůɡɜɗɐəŮɠ ŬɡŰɏɠ 

ŮɚɏɔɢɞɜŰŬɘ ŭɘŬɟəɩɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. 

 

 
ȹɘɎɔɟŬɛɛŬ 5: ɆɡɜɗɐəŮɠ ɐŰŰŬɠ. 
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ȹɘɎɔɟŬɛɛŬ 6: ɆɡɜɗɐəŮɠ ɜɑəɖɠ. 

3.4 ŪŮɛŬŰɘəɐ əŬɘ ɃˊŰɘəɐ ɆɢŮŭɑŬůɖ 
ɆŰɖ ůɨɔɢɟɞɜɖ ɗŮɤɟɑŬ Űɤɜ ɓɘɜŰŮɞˊŬɘɢɜɘŭɘɩɜ, ɖ ɗŮɛŬŰɘəɐ əŬɘ ɖ ɞˊŰɘəɐ ŰŬɡŰɧŰɖŰŬ ɗŮɤɟɞɨɜŰŬɘ 

ɗŮɛŮɚɘɩŭɖ ůŰɞɘɢŮɑŬ Űɖɠ ůɡɜɞɚɘəɐɠ ŮɛˊŮɘɟɑŬɠ Űɞɡ ˊŬɑəŰɖ. ɆŮ ŬɜŰɑɗŮůɖ ɛŮ ŰŬ ˊŬɟŬŭɞůɘŬəɎ ɞˊŰɘəɎ ɛɏůŬ, 

ɧˊɞɡ ɞ ɗŮŬŰɐɠ ˊŬɟŬɛɏɜŮɘ ˊŬɗɖŰɘəɧɠ ŬˊɞŭɏəŰɖɠ, ŰŬ ɓɘɜŰŮɞˊŬɘɢɜɑŭɘŬ ɓŬůɑɕɞɜŰŬɘ ůŰɖ ŭɘŬŭɟŬůŰɘəɧŰɖŰŬ, ɛŮ 

ŬˊɞŰɏɚŮůɛŬ ɖ ɞˊŰɘəɐ ůɢŮŭɑŬůɖ ɜŬ ŮˊɖɟŮɎɕŮɘ ɎɛŮůŬ ɧɢɘ ɛɧɜɞ Űɖɜ Ŭűɐɔɖůɖ, ŬɚɚɎ əŬɘ Űɞ gameplay əŬɘ 

Űɖ ɟɞɐ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ȳˊɤɠ ŮˊɘůɖɛŬɑɜŮŰŬɘ ůŰɖ ůɢŮŰɘəɐ ɓɘɓɚɘɞɔɟŬűɑŬ, Űɞ ɞˊŰɘəɧ ɨűɞɠ ɚŮɘŰɞɡɟɔŮɑ ɤɠ 

ůɖɛŮɑɞ ŬɜŬűɞɟɎɠ ɔɘŬ Űɖɜ əŬŰŬɜɧɖůɖ Űɤɜ ɛɖɢŬɜɘůɛɩɜ, Űɖ ŭɘŬɛɧɟűɤůɖ ˊɟɞůŭɞəɘɩɜ əŬɘ Űɖɜ Ůɜɑůɢɡůɖ 

Űɖɠ Ůɛɓɨɗɘůɖɠ (immersion) Űɞɡ ˊŬɑəŰɖ ůŰɞɜ əɧůɛɞ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ [10]. ȾŬŰɎ ůɡɜɏˊŮɘŬ, ɖ Ůˊɘɚɞɔɐ ɛɘŬɠ 

ůɡɜŮəŰɘəɐɠ ɗŮɛŬŰɘəɐɠ ŬɘůɗɖŰɘəɐɠ ŭŮɜ ŮɑɜŬɘ ŰɡɢŬɑŬ, ŬɚɚɎ ŬˊɞŰŮɚŮɑ ůɡɜŮɘŭɖŰɐ ůɢŮŭɘŬůŰɘəɐ ŬˊɧűŬůɖ 

ˊɞɡ ŮˊɖɟŮɎɕŮɘ Űɖ ůŬűɐɜŮɘŬ Űɤɜ əŬɜɧɜɤɜ, Űɘɠ ŬɜŬɛŮɜɧɛŮɜŮɠ ŭɡɜŬŰɧŰɖŰŮɠ Űɞɡ ˊŬɑəŰɖ əŬɘ Űɞɜ Űɟɧˊɞ 

ŬɚɚɖɚŮˊɑŭɟŬůɐɠ Űɞɡ ɛŮ Űɞ ˊŮɟɘɓɎɚɚɞɜ.  
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3.4.1 ŪŮɛŬŰɘəɐ əŬɘ ɃˊŰɘəɐ ɇŬɡŰɧŰɖŰŬ 

ɆŰɞ Ůɑŭɞɠ Űɤɜ ˊŬɘɢɜɘŭɘɩɜ ůŰɟŬŰɖɔɘəɐɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ ɏɢɞɡɜ ɡɘɞɗŮŰɖɗŮɑ ŭɘŬɢɟɞɜɘəɎ 

ˊɞɘəɑɚŮɠ ɗŮɛŬŰɘəɏɠ ˊɟɞůŮɔɔɑůŮɘɠ, ɧˊɤɠ ɘůŰɞɟɘəɎ ɔŮɔɞɜɧŰŬ əŬɘ ˊŮɟɑɞŭɞɘ, ɛɡɗɞɚɞɔɘəɞɑ ɐ űŬɜŰŬůŰɘəɞɑ 

əɧůɛɞɘ, əŬɗɩɠ əŬɘ ůŮɜɎɟɘŬ ŮˊɘůŰɖɛɞɜɘəɐɠ űŬɜŰŬůɑŬɠ. ȾɎɗŮ ɗŮɛŬŰɘəɐ ŮˊɖɟŮɎɕŮɘ ɎɛŮůŬ Űɞɜ Űɟɧˊɞ ɛŮ Űɞɜ 

ɞˊɞɑɞ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ɛɞɜɎŭŮɠ, ŰŬ əŰɐɟɘŬ, ɞɘ ˊɧɟɞɘ əŬɘ ɞɘ ɓŬůɘəɞɑ ɛɖɢŬɜɘůɛɞɑ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, 

ůɡɛɓɎɚɚɞɜŰŬɠ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ŬɜŬɔɜɤɟɑůɘɛɞɡ əŬɘ ůɡɜŮəŰɘəɞɨ əɧůɛɞɡ. ȼ ɗŮɛŬŰɘəɐ Űɖɠ 

ŮˊɘůŰɖɛɞɜɘəɐɠ űŬɜŰŬůɑŬɠ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟŬ ŭɘŬŭŮŭɞɛɏɜɖ ůŰɞ ůɡɔəŮəɟɘɛɏɜɞ Ůɑŭɞɠ, ɧˊɤɠ ŬˊɞŰɡˊɩɜŮŰŬɘ ůŮ 

ɔɜɤůŰɏɠ ůŮɘɟɏɠ ˊŬɘɢɜɘŭɘɩɜ RTS, ɛŮŰŬɝɨ Űɤɜ ɞˊɞɑɤɜ ŰŬ Command & Conquer, Supreme Commander, 

Warhammer 40,000: Dawn of War, StarCraft, Star Wars: Empire at War əŬɘ Original War, əŬɗɩɠ 

ˊɟɞůűɏɟŮɘ Ŭɡɝɖɛɏɜɖ ŮɚŮɡɗŮɟɑŬ ůŰɞɜ ůɢŮŭɘŬůɛɧ ŰŮɢɜɞɚɞɔɘɩɜ, ɛɞɜɎŭɤɜ əŬɘ ˊŮɟɘɓŬɚɚɧɜŰɤɜ. 

ɆŰɞ ˊɚŬɑůɘɞ Űɞɡ ˊŬɟɧɜŰɞɠ ɓɘɜŰŮɞˊŬɘɢɜɘŭɘɞɨ ŮˊɘɚɏɢɗɖəŮ ɗŮɛŬŰɘəɐ ŮˊɘůŰɖɛɞɜɘəɐɠ űŬɜŰŬůɑŬɠ 

(science fiction, Sci-Fi), ɛŮ Űɖɜ ˊŬɟɞɡůɑŬ Ŭɜɗɟɩˊɘɜɤɜ ɛɞɜɎŭɤɜ, ɟɞɛˊɞŰɘəɩɜ ɞɜŰɞŰɐŰɤɜ əŬɘ 

űɞɡŰɞɡɟɘůŰɘəɩɜ ŬɟɛɎŰɤɜ ɛɎɢɖɠ. ȼ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɤɜ əŰɖɟɑɤɜ ŬəɞɚɞɡɗŮɑ ŬɘůɗɖŰɘəɏɠ Ŭɟɢɏɠ ˊɞɡ 

ɓŬůɑɕɞɜŰŬɘ ůŮ ɛŮŰŬɚɚɘəɏɠ əŬŰŬůəŮɡɏɠ, ůəɡɟɧŭŮɛŬ əŬɘ ůŰɞɘɢŮɑŬ ɛˊɟɞɡŰŬɚɘůŰɘəɐɠ ŬɘůɗɖŰɘəɐɠ, 

ŮɜɘůɢɨɞɜŰŬɠ Űɖɜ Ŭɑůɗɖůɖ Ůɜɧɠ ɓɘɞɛɖɢŬɜɘəɞɨ əŬɘ ŰŮɢɜɞɚɞɔɘəɎ ŮɝŮɚɘɔɛɏɜɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. 

ȼ ůɡɔəŮəɟɘɛɏɜɖ ɗŮɛŬŰɘəɐ Ůˊɘɚɞɔɐ ůɡɛɓɎɚɚŮɘ ůŰɖ ůŬűɐ ŬɜŬɔɜɩɟɘůɖ Űɤɜ ɞɜŰɞŰɐŰɤɜ, ůŰɖ ůɡɜɞɢɐ Űɞɡ 

ɞˊŰɘəɞɨ ɨűɞɡɠ əŬɘ ůŰɖ ɓŮɚŰɑɤůɖ Űɖɠ ŬɜŬɔɜɤůɘɛɧŰɖŰŬɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, ůŰɞɘɢŮɑŬ ɘŭɘŬɑŰŮɟŬ əɟɑůɘɛŬ ůŮ 

ɏɜŬ ˊŮɟɘɓɎɚɚɞɜ ůŰɟŬŰɖɔɘəɐɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ ɧˊɞɡ ɖ ŰŬɡŰɧɢɟɞɜɖ ˊŬɟɞɡůɑŬ ˊɞɚɚɩɜ ɞɜŰɞŰɐŰɤɜ 

ŬˊɞŰŮɚŮɑ ɓŬůɘəɧ ɢŬɟŬəŰɖɟɘůŰɘəɧ. 

 

3.4.2 ɆɢŮŭɑŬůɖ ɄŬɑəŰɖ 

 ɆŮ ŬɜŰɑɗŮůɖ ɛŮ ˊŬɘɢɜɑŭɘŬ ŭɟɎůɖɠ ˊɟɩŰɞɡ ɐ ŰɟɑŰɞɡ ˊɟɞůɩˊɞɡ, ůŰŬ ˊŬɘɢɜɑŭɘŬ ůŰɟŬŰɖɔɘəɐɠ 

ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ ɞ ˊŬɑəŰɖɠ ŭŮɜ ŬɜŬˊŬɟɑůŰŬŰŬɘ ɤɠ ŭɘŬəɟɘŰɐ ɞɜŰɧŰɖŰŬ ŮɜŰɧɠ Űɞɡ əɧůɛɞɡ Űɞɡ 

ˊŬɘɢɜɘŭɘɞɨ. ȹŮɜ ɡˊɎɟɢŮɘ ɢŬɟŬəŰɐɟŬɠ  ́ ɞɡ ɜŬ əɘɜŮɑŰŬɘ ůŰɞɜ ɢɎɟŰɖ. AɜŰɘɗɏŰɤɠ, ɞ ˊŬɑəŰɖɠ ɡɘɞɗŮŰŮɑ Űɞɜ 

ɟɧɚɞ Űɞɡ ɖɔɏŰɖ, ŮˊɘɓɚɏˊɞɜŰŬɠ Űɖɜ Ůɝɏɚɘɝɖ Űɖɠ ŬɜŬɛɏŰɟɖůɖɠ Ŭˊɧ ɡˊŮɟɡɣɤɛɏɜɖ ɞˊŰɘəɐ ɔɤɜɑŬ. ȼ ŬˊɞɡůɑŬ 

ɔɟŬűɘəɐɠ ŬɜŬˊŬɟɎůŰŬůɖɠ Űɞɡ ˊŬɑəŰɖ əŬɗɘůŰɎ Űɖ ŭɘŮˊŬűɐ ɢɟɐůŰɖ əŬɘ ŰŬ ɛɏůŬ ɞˊŰɘəɐɠ 

ŬɜŬŰɟɞűɞŭɧŰɖůɖɠ əɟɑůɘɛŬ ůŰɞɘɢŮɑŬ Űɖɠ ůɢŮŭɑŬůɖɠ. ɆŰɞ Project Lead, ɞ ɟɧɚɞɠ Űɞɡ ˊŬɑəŰɖ ŮəűɟɎɕŮŰŬɘ 

ɛɏůɤ Űɖɠ ŭɡɜŬɛɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɞɡ əɏɟůɞɟŬ, ɞ ɞˊɞɑɞɠ ɚŮɘŰɞɡɟɔŮɑ ɤɠ ɓŬůɘəɧ ŮɟɔŬɚŮɑɞ 

ŬɚɚɖɚŮˊɑŭɟŬůɖɠ ɛŮ Űɞɜ əɧůɛɞ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ȷɜŰɑ Űɞɡ əɚŬůɘəɞɨ ůŰŬŰɘəɞɨ ŭŮɑəŰɖ, ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ 

ŭɘŬűɞɟŮŰɘəɏɠ ɡűɏɠ əɏɟůɞɟŬ ˊɞɡ ɛŮŰŬɓɎɚɚɞɜŰŬɘ ŬɜɎɚɞɔŬ ɛŮ Űɞ ˊɚŬɑůɘɞ əŬɘ Űɖɜ ŰɟɏɢɞɡůŬ əŬŰɎůŰŬůɖ. ȼ 

ɛŮŰŬɓɞɚɐ ŬɡŰɐ ŭŮɜ ɏɢŮɘ ŬˊɞəɚŮɘůŰɘəɎ ŬɘůɗɖŰɘəɧ ɢŬɟŬəŰɐɟŬ, ŬɚɚɎ ŮˊɘŰŮɚŮɑ ɚŮɘŰɞɡɟɔɘəɧ ɟɧɚɞ, 

ˊŬɟɏɢɞɜŰŬɠ ɎɛŮůɖ əŬɘ ůŬűɐ ˊɚɖɟɞűɧɟɖůɖ ůŰɞɜ ˊŬɑəŰɖ. ɄŬɟŬŭŮɑɔɛŬŰɞɠ ɢɎɟɘɜ, ɧŰŬɜ ŮˊɘɚŮɔŮɑ ɛɘŬ ɛɞɜɎŭŬ 

Űɨˊɞɡ ŮɟɔɎŰɖ əŬɘ ɞ əɏɟůɞɟŬɠ ñˊŮɟɎůŮɘò ˊɎɜɤ Ŭˊɧ ɏɜŬ ˊɧɟɞ, ɖ ɡűɐ Űɞɡ əɏɟůɞɟŬ ŬɜŬɜŮɩɜŮŰŬɘ, 

ɛŮŰŬŭɑŭɞɜŰŬɠ Űɖɜ ˊɚɖɟɞűɞɟɑŬ ˊɤɠ əŬɗô ŬɡŰɐ Űɖ ůɡɜɗɐəɖ, ɞ ŮɟɔɎŰɖɠ əŬɘ ɛɧɜɞ, ɛˊɞɟŮɑ ɜŬ ˊɟɞɓŮɑ ůŰɖ 

ůɡɚɚɞɔɐ Űɞɡ ɡˊɞŭŮɘɔɛɏɜɞɡ ˊɧɟɞɡ. 

 

3.4.3 ɆɢŮŭɑŬůɖ ɃɜŰɞŰɐŰɤɜ 

 ɆŰɞ Project Lead ůɡɛɛŮŰɏɢŮɘ ˊɚɐɗɞɠ ɞɜŰɞŰɐŰɤɜ, ɞɘ ɞˊɞɑŮɠ ůɡɜɗɏŰɞɡɜ Űɞɜ ɚŮɘŰɞɡɟɔɘəɧ əŬɘ ɞˊŰɘəɧ 

əɧůɛɞɡ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ȸŬůɘəɐ əŬŰŮɡɗɡɜŰɐɟɘŬ Ŭɟɢɐ Űɖɠ ůɢŮŭɑŬůɐɠ Űɞɡɠ ŬˊɞŰŮɚŮɑ ɖ ˊɚɐɟɖɠ 

ŮɡɗɡɔɟɎɛɛɘůɖ ɛŮ Űɘɠ ɗŮɛŬŰɘəɏɠ əŬɘ ŬɘůɗɖŰɘəɏɠ ɞŭɖɔɑŮɠ ˊɞɡ ˊŬɟɞɡůɘɎůŰɖəŬɜ ůŰɞ ɡˊɞəŮűɎɚŬɘɞ 3.4.1 

ŪŮɛŬŰɘəɐ əŬɘ ɃˊŰɘəɐ ŰŬɡŰɧŰɖŰŬ. ȾɎɗŮ ɞɜŰɧŰɖŰŬ ɞűŮɑɚŮɘ ɜŬ ŮɜŰɎůůŮŰŬɘ ůŮ ɏɜŬ ůɡɜŮəŰɘəɧ ɞˊŰɘəɧ ůɨɜɞɚɞ, 

ɩůŰŮ Űɞ ˊŬɘɢɜɑŭɘ ɜŬ ˊŬɟɞɡůɘɎɕŮɘ ŬɘůɗɖŰɘəɐ ɞɛɞɘɞɔɏɜŮɘŬ əŬɘ ɜŬ ŬˊɞűŮɨɔɞɜŰŬɘ ŬɜŰɘűɎůŮɘɠ ůŰɞ ŮˊɑˊŮŭɞ 

Űɖɠ ɔɟŬűɘəɐɠ Ŭˊɧŭɞůɖɠ.  

 Ƀɘ ɛɞɜɎŭŮɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ ˊŮɟɘɚŬɛɓɎɜɞɡɜ Ŭɜɗɟɩˊɘɜɞɡɠ ɢŬɟŬəŰɐɟŮɠ, ɧˊɤɠ ŮɟɔɎŰŮɠ əŬɘ 

ůŰɟŬŰɘɩŰŮɠ, əŬɗɩɠ əŬɘ ɛɖɢŬɜɘəɏɠ əŬŰŬůəŮɡɏɠ, ɧˊɤɠ ˊɞɚŮɛɘəɎ ɟɞɛˊɧŰ (mech) əŬɘ ɎɟɛŬŰŬ ɛɎɢɖɠ. 
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ɄŬɟɧŰɘ Ŭɜɐəɞɡɜ ůŮ ŭɘŬűɞɟŮŰɘəɏɠ əŬŰɖɔɞɟɑŮɠ, ŬˊŬɘŰŮɑŰŬɘ ɜŬ ˊŬɟɞɡůɘɎɕɞɡɜ ɞˊŰɘəɐ ůɡɜɞɢɐ ɤɠ ˊɟɞɠ Űɞ 

ɨűɞɠ, ŰŬ ɡɚɘəɎ, Űɖ ɢɟɤɛŬŰɘəɐ ˊŬɚɏŰŬ əŬɘ Űɞ ŮˊɑˊŮŭɞ ɚŮˊŰɞɛɏɟŮɘŬɠ. ȹŮɜ ŮɑɜŬɘ ŬˊɞŭŮəŰɧ, ɔɘŬ ˊŬɟɎŭŮɘɔɛŬ, 

ɛɑŬ ɛɞɜɎŭŬ ɜŬ ŮɛűŬɜɑɕŮŰŬɘ ɛŮ ɡˊŮɟɓɞɚɘəɎ ɡɣɖɚɐ ɔɟŬűɘəɐ ˊɘůŰɧŰɖŰŬ əŬɘ ɛŮɔɎɚɖ ˊɞɚɡɔɤɜɘəɐ ŬɜɎɚɡůɖ, 

Ůɜɩ ɛɑŬ Ɏɚɚɖ ɜŬ ŬˊɞŭɑŭŮŰŬɘ ɛŮ ɢŬɛɖɚɐɠ ˊɞɘɧŰɖŰŬɠ ɡűɏɠ əŬɘ Ŭˊɚɞˊɞɘɖɛɏɜɖ ɔŮɤɛŮŰɟɑŬ. ȼ ɞɛɞɘɞɔɏɜŮɘŬ 

ŬɡŰɐ ŭɘŬůűŬɚɑɕŮɘ Űɖ ůɡɜɞɚɘəɐ ŬɘůɗɖŰɘəɐ ɘůɞɟɟɞˊɑŬ əŬɘ ŮɜɘůɢɨŮɘ Űɖɜ Ŭɑůɗɖůɖ ŮɜɘŬɑɞɡ əɧůɛɞɡ. 

 ɄɏɟŬ Ŭˊɧ Űɖ ɗŮɛŬŰɘəɐ ůɡɜɞɢɐ, əɟɑůɘɛɞɠ ˊŬɟɎɔɞɜŰŬɠ ŬˊɞŰŮɚŮɑ ɖ ɞˊŰɘəɐ ŬɜŬɔɜɤůɘɛɧŰɖŰŬ 

(visual readability). ȾɎɗŮ ɞɜŰɧŰɖŰŬ ɞűŮɑɚŮɘ ɜŬ ɛŮŰŬŭɑŭŮɘ ɛŮ ůŬűɐɜŮɘŬ ˊɚɖɟɞűɞɟɑŮɠ ůɢŮŰɘəɎ ɛŮ Űɞ ɟɧɚɞ 

əŬɘ Űɘɠ ŭɡɜŬŰɧŰɖŰɏɠ Űɖɠ. Ƀ ˊŬɑəŰɖɠ, ˊŬɟŬŰɖɟɩɜŰŬɠ Űɞɜ ůɢŮŭɘŬůɛɧ Ůɜɧɠ ɎɟɛŬŰɞɠ ɛɎɢɖɠ, ˊɟɏˊŮɘ ɜŬ ŮɑɜŬɘ 

ůŮ ɗɏůɖ ɜŬ ŬɜŬɔɜɤɟɑůŮɘ ɎɛŮůŬ ɧŰɘ ˊɟɧəŮɘŰŬɘ ɔɘŬ ɓŬɟɘɎ ˊɞɚŮɛɘəɐ ɛɞɜɎŭŬ əŬɘ ɧɢɘ ɔɘŬ Ŭˊɚɧ ɛŮŰŬɔɤɔɘəɧ 

ɧɢɖɛŬ, əŬɗɩɠ əŬɘ ɜŬ ŬɜŰɘɚɖűɗŮɑ, ɛɏůɤ ɛɞɟűɞɚɞɔɘəɩɜ ůŰɞɘɢŮɑɤɜ ɧˊɤɠ ɞɘ ɧɚɛɞɘ ɐ ɞ ɞˊɚɘůɛɧɠ, Űɖ 

ɚŮɘŰɞɡɟɔɘəɐ Űɞɡ ɘůɢɨ ŬˊɏɜŬɜŰɘ ůŮ ůɡɔəŮəɟɘɛɏɜɞɡɠ ůŰɧɢɞɡɠ, ɧˊɤɠ ˊŮɕɘəɧ ɖ əŰɐɟɘŬ. ȼ ɞˊŰɘəɐ ůɢŮŭɑŬůɖ, 

ůɡɜŮˊɩɠ, ɚŮɘŰɞɡɟɔŮɑ ɤɠ űɞɟɏŬɠ ɚŮɘŰɞɡɟɔɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ. 

  ȷɜɎɚɞɔɖ ˊɟɞůɏɔɔɘůɖ ŬəɞɚɞɡɗŮɑŰŬɘ əŬɘ ůŰɖ ůɢŮŭɑŬůɖ Űɤɜ əŰɖɟɑɤɜ. ɆŰɞ ˊŬɘɢɜɑŭɘ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ 

əŰɐɟɘŬ Ŭɨɝɖůɖɠ ɞɟɑɞɡ ˊɚɖɗɡůɛɞɨ, ˊɟɞˊɧɜɖůɖɠ ůŰɟŬŰɘɤŰɩɜ əŬɘ ɛɖɢŬɜɞəɑɜɖŰɤɜ ɛɞɜɎŭɤɜ, ŬɛɡɜŰɘəɏɠ 

əŬŰŬůəŮɡɏɠ, ŮɔəŬŰŬůŰɎůŮɘɠ ŬˊɧɗŮůɖɠ ˊɧɟɤɜ əŬɘ əŰɐɟɘɞ ɖɔŮůɑŬɠ. ȾɎɗŮ əŬŰɖɔɞɟɑŬ əŰɖɟɑɞɡ ˊɟɏˊŮɘ ɜŬ 

ŭɘŬɗɏŰŮɘ ŭɘŬəɟɘŰɎ ɞˊŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ ˊɞɡ əŬɗɘůŰɞɨɜ ůŬűɐ Űɞɜ ɟɧɚɞ Űɖɠ ŮɜŰɧɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, 

ŮˊɘŰɟɏˊɞɜŰŬɠ ůŰɞɜ ˊŬɑəŰɖ ɜŬ ŬɜŬɔɜɤɟɑɕŮɘ ɎɛŮůŬ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ɢɤɟɑɠ ɜŬ ŬˊŬɘŰŮɑŰŬɘ ˊŮɟŬɘŰɏɟɤ 

ŮˊŮɝɐɔɖůɖ. 

ɇɏɚɞɠ, ɘŭɘŬɑŰŮɟɖ ˊɟɞůɞɢɐ ŭɧɗɖəŮ ůŰɖ ůɢŮŭɑŬůɖ Űɞɡ ɓŬůɘəɞɨ ˊɧɟɞɡ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, ɞ ɞˊɞɑɞɠ 

ŬˊɞŭɑŭŮŰŬɘ ɤɠ ŮɜŮɟɔŮɘŬəɧɠ əɟɨůŰŬɚɚɞɠ. Ƀ ˊɧɟɞɠ ŬɡŰɧɠ ɞűŮɑɚŮɘ ɜŬ ŭɘŬəɟɑɜŮŰŬɘ ɝŮəɎɗŬɟŬ Ŭˊɧ Űɞ 

ˊŮɟɘɓɎɚɚɞɜ əŬɘ ŰŬ ůŰɞɘɢŮɑŬ ˊŬɟŬůəɖɜɑɞɡ, ɩůŰŮ ɜŬ əŮɜŰɟɑɕŮɘ Űɖɜ ˊɟɞůɞɢɐ Űɞɡ ˊŬɑəŰɖ əŬɘ ɜŬ ˊŬɟŬɛɏɜŮɘ 

ŮɡŭɘɎəɟɘŰɞɠ Ŭəɧɛɖ əŬɘ ůŮ ůɡɜɗɐəŮɠ ɏɜŰɞɜɖɠ ŰŬɡŰɧɢɟɞɜɖɠ ˊɚɖɟɞűɞɟɑŬɠ ůŰɖɜ ɞɗɧɜɖ. ȼ ůŬűɐɠ ɞˊŰɘəɐ 

ŭɘŬűɞɟɞˊɞɑɖůɖ Űɞɡ ˊɧɟɞɡ ůɡɛɓɎɚɚŮɘ ůŰɖ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, ɡˊɞůŰɖɟɑɕŮɘ ŬˊɞŰŮɚŮůɛŬŰɘəɎ 

Űɞɜ ɛɖɢŬɜɘůɛɧ ůɡɚɚɞɔɐɠ əŬɘ ŰɞɜɑɕŮɘ Űɖ ůɖɛŬɜŰɘəɧŰɖŰŬ ůɡɚɚɞɔɐɠ Űɞɡ ˊɧɟɞɡ ɔɘŬ Űɖ ɔŮɜɘəɐ ɟɞɐ Űɞɡ 

ˊŬɘɢɜɘŭɘɞɨ. 

 

3.5 ɆɢŮŭɑŬůɖ ȷɟɢɘŰŮəŰɞɜɘəɐɠ Űɖɠ ȺűŬɟɛɞɔɐɠ 
 ɇɞ Project Lead ŬˊɞŰŮɚŮɑ ɛɑŬ ůɨɜɗŮŰɖ ŮűŬɟɛɞɔɐ, ɖ ɞˊɞɑŬ ɔɘŬ Űɖɜ ɞɟɗɐ əŬɘ Ůɨɟɡɗɛɖ ɚŮɘŰɞɡɟɔɑŬ 

Űɖɠ ŬˊŬɘŰŮɑ Űɖ ŭɖɛɘɞɡɟɔɑŬ əŬɘ Űɖ ůɡɜŮɟɔŬůɑŬ ˊɞɚɚŬˊɚɩɜ Ůˊɘɛɏɟɞɡɠ ůɡůŰɖɛɎŰɤɜ, ɛŮŰŬɝɨ Ɏɚɚɤɜ ɧˊɤɠ 

Űɞ ůɨůŰɖɛŬ ŬɜŰŬɚɚŬɔɐɠ ˊɚɖɟɞűɞɟɘɩɜ, Űɞ ůɨůŰɖɛŬ ŭɘəŰɨɤůɖɠ, Űɞ ůɨůŰɖɛŬ ŮɜŰɞɚɩɜ əŬɘ Űɞ ůɨůŰɖɛŬ 

ůɡɛˊŮɟɘűɞɟɎɠ ɛɞɜɎŭɤɜ. ȼ ůɡɜɨˊŬɟɝɖ Űɧůɤɜ ůɡůŰɖɛɎŰɤɜ ɧůɞ əŬɘ ɖ ɑŭɘŬ ɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡɠ əŬɗɘůŰɎ 

ŬɜŬɔəŬɑŬ Űɖ ůŰɞɢŬůɛɏɜɖ ˊɟɞůɏɔɔɘůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ əŬɘ Űɞ ůɢŮŭɘŬůɛɧ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ Űɖɠ ˊɟɘɜ Ŭˊɧ 

Űɞ ůŰɎŭɘɞ ɡɚɞˊɞɑɖůɖɠ. ɋɠ ɚɞɔɘəɐ ŬˊɧɟɟɞɘŬ Űɖɠ ˊɞɚɡˊɚɞəɧŰɖŰŬɠ Űɞɡ ɏɟɔɞɡ, ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ ɞɟɔɎɜɤůɖ 

ɚŮɘŰɞɡɟɔŮɑ ɤɠ ɗŮɛɏɚɘɞ ˊɎɜɤ ůŰɞ ɞˊɞɑɞ ŬɜŬˊŰɨůůɞɜŰŬɘ ŰŬ Ůˊɘɛɏɟɞɡɠ ɡˊɞůɡůŰɐɛŬŰŬ, ɛŮ ůŰɧɢɞ Űɖ 

ŭɘŬůűɎɚɘůɖ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬɠ, ŮˊŮəŰŬůɘɛɧŰɖŰŬɠ əŬɘ ŬˊɞŭɞŰɘəɐɠ ŮəŰɏɚŮůɖɠ. ɆŰŬ ŮˊɧɛŮɜŬ ɡˊɞəŮűɎɚŬɘŬ 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŬɜŬɚɡŰɘəɎ ɏɜŬ-ɏɜŬ ŰŬ ůɡɜɐɗɖ ˊɟɞɓɚɐɛŬŰŬ əŬɘ ɞɘ ŬˊŬɘŰɐůŮɘɠ ˊɞɡ ŬɜŬəɨˊŰɞɡɜ əŬŰɎ Űɖ 

ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ RTS, əŬɗɩɠ əŬɘ ɞ Űɟɧˊɞɠ ɛŮ Űɞɜ ɞˊɞɑɞ ŬɡŰɎ ˊɟɞůŮɔɔɑɕɞɜŰŬɘ əŬɘ ŮˊɘɚɨɞɜŰŬɘ ůŰɞ ˊɚŬɑůɘɞ 

Űɞɡ Project Lead Ŭˊɧ Űɞ ůŰɎŭɘɞ Űɞɡ ŬɟɢɘŰŮəŰɞɜɘəɞɨ ůɢŮŭɘŬůɛɞɨ.  

 ȼ ˊŬɟɞɡůɑŬůɖ Űɤɜ Ůˊɘɛɏɟɞɡɠ ůɢŮŭɘŬůŰɘəɩɜ Ůˊɘɚɞɔɩɜ ŬəɞɚɞɡɗŮɑ ůɡůŰɖɛŬŰɘəɐ ɛŮɗɞŭɞɚɞɔɘəɐ 

ˊɟɞůɏɔɔɘůɖ, əŬŰɎ Űɖɜ ɞˊɞɑŬ əɎɗŮ ŬɟɢɘŰŮəŰɞɜɘəɐ ŬˊɧűŬůɖ ŮɝŮŰɎɕŮŰŬɘ ɤɠ ˊɟɞɠ Űɞ ˊɟɧɓɚɖɛŬ ɐ Űɖɜ 

ŬˊŬɑŰɖůɖ ˊɞɡ Űɖɜ əŬɗɘůŰɎ ŬɜŬɔəŬɑŬ, Űɖ ɗŮɤɟɖŰɘəɐ ɐ ˊɟŬəŰɘəɐ Űɖɠ ɓɎůɖ əŬɘ Űɞɜ Űɟɧˊɞ ɛŮ Űɞɜ 

ɞˊɞɑɞ ɘəŬɜɞˊɞɘŮɑ Űɞɡɠ ɚŮɘŰɞɡɟɔɘəɞɨɠ əŬɘ ˊɞɘɞŰɘəɞɨɠ ůŰɧɢɞɡɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

 

3.5.1 ɃɟɔɎɜɤůɖ ɆɡůŰɖɛɎŰɤɜ əŬɘ ȹɘŬɢɤɟɘůɛɧɠ Ⱥɡɗɡɜɩɜ 

 ȼ ŬɜɎˊŰɡɝɖ Ůɜɧɠ ˊŬɘɢɜɘŭɘɞɨ ůŰɟŬŰɖɔɘəɐɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ ůɡɜŮˊɎɔŮŰŬɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ 

ˊɞɚɚɩɜ ɛɖɢŬɜɘůɛɩɜ, ɧˊɤɠ ŭɘŬɢŮɑɟɘůɖ ɛɞɜɎŭɤɜ, ŮˊŮɝŮɟɔŬůɑŬ ŮɜŰɞɚɩɜ, Ůɜɖɛɏɟɤůɖ ˊɧɟɤɜ, ɏɚŮɔɢɞɠ 
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ůɡɔəɟɞɨůŮɤɜ əŬɘ Űɖɜ ŰŬɡŰɧɢɟɞɜɖ ɚŮɘŰɞɡɟɔɑŬ ŬɡŰɩɜ. ȳˊɤɠ ɔɑɜŮŰŬɘ ŮɨəɞɚŬ ŬɜŰɘɚɖˊŰɧ, ŭɞɛŮɑŰŬɘ ɏɜŬ 

ˊɞɚɨˊɚɞəɞ ůɨůŰɖɛŬ ́ ɞɡ ůɡɜɞŭŮɨŮŰŬɘ Ŭˊɧ ɏɜŬ Ůɨɟɞɠ ɛɖɢŬɜɘůɛɩɜ əŬɘ ˊɚɖɟɞűɞɟɑɤɜ. ȷəɞɚɞɨɗɤɠ, 

ˊɟɞəɨˊŰŮɘ ɛɘŬ ɛŮɔɎɚɖɠ ɏəŰŬůɖɠ ɓɎůɖɠ əɩŭɘəŬ əŬŰɎ Űɞ ůŰɎŭɘɞ Űɖɠ ɡɚɞˊɞɑɖůɖɠ. ȼ ŬɜŮɝɏɚŮɔəŰɖ ůɨɕŮɡɝɖ 

ɛɖɢŬɜɘůɛɩɜ ŮɜŭɏɢŮŰŬɘ ůŮ ˊɟɩŰɞ ůŰɎŭɘɞ ɜŬ ŭɖɛɘɞɡɟɔɐůŮɘ ɛɘŬ ŬɟɢɘŰŮəŰɞɜɘəɐ ŮˊɘɟɟŮˊɐ ůŮ ůűɎɚɛŬŰŬ əŬɘ 

ůŮ ŭŮɨŰŮɟɞ ůŰɎŭɘɞ ŮɜŭɏɢŮŰŬɘ ɜŬ ɞŭɖɔɐůŮɘ ůŮ ůűɘɢŰɎ ŭŮɛɏɜɞ (tight coupling), ŮɡˊŬɗɐ əŬɘ ŭɡůŬɜɎɔɜɤůŰɞ 

əɩŭɘəɎ, əŬɗɘůŰɩɜŰŬɠ ŭɨůəɞɚɖ Űɧůɞ Űɖɜ ɞɟɗɐ ɡɚɞˊɞɑɖůɖ, əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ŬɜɎˊŰɡɝɖɠ ɧůɞ əŬɘ Űɖ 

ůɡɜŰɐɟɖůɖ əŬɘ ŮˊɏəŰŬůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ.  

 Ʉɟɞɠ Ŭˊɞűɡɔɐ ŬɡŰɩɜ Űɤɜ ˊɟɞɓɚɖɛɎŰɤɜ, ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ Project Lead, ɐŭɖ Ŭˊɧ Űɞ ůŰɎŭɘɞ 

Űɖɠ ůɢŮŭɑŬůɖɠ, ɞɟɔŬɜɩɜŮŰŬɘ ɓɎůŮɘ Űɖɠ Ŭɟɢɐɠ Űɞɡ ŭɘŬɢɤɟɘůɛɞɨ Ůɡɗɡɜɩɜ (Separation of Concerns) əŬɘ 

Űɖɜ ŬɟɗɟɤŰɐ (modular) ůɢŮŭɑŬůɖ. ȾɎɗŮ ůɨůŰɖɛŬ əŬɘ əɎɗŮ əɚɎůɖ ŬɜŬɚŬɛɓɎɜŮɘ ůŬűɩɠ ɞɟɘůɛɏɜɞ ɟɧɚɞ 

əŬɘ ˊŮɟɘɞɟɑɕŮŰŬɘ ůŮ ůɡɔəŮəɟɘɛɏɜɞ ˊŮŭɑɞ Ůɡɗɨɜɖɠ, ŬˊɞűŮɨɔɞɜŰŬɠ Űɖɜ ɎɛŮůɖ ɔɜɩůɖ Űɖɠ ŮůɤŰŮɟɘəɐɠ 

ɚŮɘŰɞɡɟɔɑŬɠ Ɏɚɚɤɜ ůɡůŰɖɛɎŰɤɜ. ȾɎɗŮ əɚɎůɖ ɏɢŮɘ ˊɟɧůɓŬůɖ ɛɧɜɞ ůŰŬ ŬˊɞɚɨŰɤɠ ŬˊŬɟŬɑŰɖŰŬ ŭŮŭɞɛɏɜŬ 

əŬɘ ɚŮɘŰɞɡɟɔɑŮɠ. Ƀ ˊŮɟɘɞɟɘůɛɧɠ ŬɡŰɧɠ ŮˊɘŰɟɏˊŮɘ Űɖ ůŬűɐ ɞɟɘɞɗɏŰɖůɖ ŬɟɛɞŭɘɞŰɐŰɤɜ əŬɘ ŬˊɞŰɟɏˊŮɘ Űɖɜ 

ŬɜŮɝɏɚŮɔəŰɖ ŭɘɎŭɞůɖ ˊɚɖɟɞűɞɟɑŬɠ ɐ ˊɟɧůɓŬůɖ ůŮ ŭŮŭɞɛɏɜŬ ɛŮŰŬɝɨ ůɡůŰɖɛɎŰɤɜ. ɇɏɚɞɠ, əɎɗŮ 

ɚŮɘŰɞɡɟɔɘəɐ ŮɜɧŰɖŰŬ ůɢŮŭɘɎůŰɖəŮ ɤɠ ŬɡŰɧɜɞɛɞ module, ɛŮ ůŬűɩɠ ɞɟɘůɛɏɜŬ ůɖɛŮɑŬ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ ɛŮ 

ŰŬ ɡˊɧɚɞɘˊŬ ɛɏɟɖ Űɖɠ ŮűŬɟɛɞɔɐɠ. 

 ȼ Ůˊɘɚɞɔɐ ŬɡŰɐ ŮˊɘŰɟɏˊŮɘ Űɖɜ ŬɜɎˊŰɡɝɖ ɛɑŬɠ ŬɟɗɟɤŰɐɠ (modular) ŭɞɛɐɠ ɛŮ ůŬűɩɠ 

ɞɟɘɞɗŮŰɖɛɏɜŬ ŮˊɑˊŮŭŬ ŬűŬɑɟŮůɖɠ (abstraction layers). ɋɠ ŬˊɞŰɏɚŮůɛŬ, əɎɗŮ ůɨůŰɖɛŬ ɛˊɞɟŮɑ ɜŬ 

ŮɝŮɚɘɢɗŮɑ ɐ ɜŬ ŬɜŰɘəŬŰŬůŰŬɗŮɑ ɢɤɟɑɠ ɜŬ ŮˊɖɟŮɎɕŮɘ ŭɡůŬɜɎɚɞɔŬ Űɞ ůɨɜɞɚɞ Űɖɠ ŮűŬɟɛɞɔɐɠ. ɄŬɟɎɚɚɖɚŬ, 

ŮɜɘůɢɨŮŰŬɘ ɖ ŬůűɎɚŮɘŬ əŬɘ ŬəŮɟŬɘɧŰɖŰŬ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ. ȼ ɟɞɐ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ ɛŮŰŬɝɨ ůɡůŰɖɛɎŰɤɜ 

ŮɑɜŬɘ ŮɚŮɔɢɧɛŮɜɖ, ˊŮɟɘɞɟɑɕɞɜŰŬɠ ɏŰůɘ Űɖɜ ŬɜŮɝɏɚŮɔəŰɖ ˊɟɧůɓŬůɖ ůŮ ŭŮŭɞɛɏɜŬ. ɇɏɚɞɠ, ɧɚŬ ŰŬ ˊŬɟŬˊɎɜɤ 

ůɡɛɓɎɚɞɡɜ əŬɘ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ ɛɘŬɠ ŮˊŮəŰɎůɘɛɖɠ əŬɘ ŮɡŬɜɎɔɜɤůŰɖɠ ɓɎůɖɠ əɩŭɘəŬ. 

 

3.5.2 ȹɑŬɡɚɞɘ ȺˊɘəɞɘɜɤɜɑŬɠ əŬɘ ȷɜŰŬɚɚŬɔɐ ȹŮŭɞɛɏɜɤɜ 

 ȼ ŬɜɎˊŰɡɝɖ Ůɜɧɠ ŭɘəŰɡŬəɞɨ ˊŬɘɢɜɘŭɘɞɨ ůŰɟŬŰɖɔɘəɐɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ ˊɟɞɦˊɞɗɏŰŮɘ Űɖɜ 

ŬɜŰŬɚɚŬɔɐ ˊɚɖɟɞűɞɟɑŬɠ Űɧůɞ ůŮ Űɞˊɘəɧ ŮˊɑˊŮŭɞ, ɛŮŰŬɝɨ Űɤɜ ŮůɤŰŮɟɘəɩɜ ůɡůŰɖɛɎŰɤɜ Űɖɠ ŮűŬɟɛɞɔɐɠ, 

ɧůɞ əŬɘ ůŮ ŭɘəŰɡŬəɧ ŮˊɑˊŮŭɞ, ɛŮŰŬɝɨ Űɤɜ ůɡɜŭŮŭŮɛɏɜɤɜ ˊŬɘəŰɩɜ. ȼ ɛɖ ŭɘɎəɟɘůɖ ŬɡŰɩɜ Űɤɜ ŭɨɞ 

Ůˊɘˊɏŭɤɜ ŮˊɘəɞɘɜɤɜɑŬɠ ŮɜŭɏɢŮŰŬɘ ɜŬ ɞŭɖɔɐůŮɘ ůŮ ůɨɔɢɡůɖ ɟɞɐɠ ŭŮŭɞɛɏɜɤɜ, ŬɜŮɝɏɚŮɔəŰŮɠ ŮɝŬɟŰɐůŮɘɠ, 

ɛɖ Ůɨɚɞɔɖ ŭɏůɛŮɡůɖ Ůɨɟɞɡɠ ɕɩɜɖɠ əŬɘ ůɨɕŮɡɝɖ Űɖɠ ɚɞɔɘəɐɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ ɛŮ Űɞɜ ɛɖɢŬɜɘůɛɧ ŭɘəŰɨɤůɖɠ. 

ɋɠ Ůə ŰɞɨŰɞɡ, əɟɑɗɖəŮ ŬɜŬɔəŬɑŬ ɖ ɡɘɞɗɏŰɖůɖ Ůɜɧɠ ŭɘŬɛŮɟɘůɛŬŰɞˊɞɘɖɛɏɜɞɡ ɛɞɜŰɏɚɞɡ ŮˊɘəɞɘɜɤɜɑŬɠ. 

 ɆŮ Űɞˊɘəɧ ŮˊɑˊŮŭɞ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ ůɢŮŭɘŬůŰɘəɧ ˊɟɧŰɡˊɞ Űɞɡ Event Bus, Űɞ ɞˊɞɑɞ ŮˊɘŰɟɏˊŮɘ 

Űɖɜ ŬɜŰŬɚɚŬɔɐ ɛɖɜɡɛɎŰɤɜ ɛŮŰŬɝɨ ůɡůŰɖɛɎŰɤɜ ɢɤɟɑɠ ɎɛŮůŮɠ ŮɝŬɟŰɐůŮɘɠ. ɀɏůɤ Űɖɠ ŭɖɛɞůɑŮɡůɖɠ əŬɘ 

ŮɔɔɟŬűɐɠ ůŮ ɔŮɔɞɜɧŰŬ (events), ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɢŬɚŬɟɐ ůɨɕŮɡɝɖ (loose coupling) əŬɘ ůŬűɐɠ ŭɘŬɢɤɟɘůɛɧɠ 

Ůɡɗɡɜɩɜ. ȼ ˊɟɞůɏɔɔɘůɖ ŬɡŰɐ ŬˊɞŭŮɑɢɗɖəŮ ɘŭɘŬɑŰŮɟŬ əŬŰɎɚɚɖɚɖ ɔɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ ůŰɞɘɢŮɑɤɜ ŭɘŮˊŬűɐɠ 

əŬɘ əŬŰŬůŰɎůŮɤɜ ˊɞɡ Ŭűɞɟɞɨɜ Űɖɜ Űɞˊɘəɐ ŬɚɚɖɚŮˊɑŭɟŬůɖ Űɞɡ ˊŬɑəŰɖ, ɧˊɤɠ ɖ Ůˊɘɚɞɔɐ ɞɜŰɧŰɖŰŬɠ əŬɘ ɖ 

Ůɜɖɛɏɟɤůɖ UI, ŰŬ ɞˊɞɑŬ ŭŮɜ ŬˊŬɘŰɞɨɜ ůɡɜŮɢɐ ŭɘəŰɡŬəɧ ůɡɔɢɟɞɜɘůɛɧ. 

 ɆŮ ŭɘəŰɡŬəɧ ŮˊɑˊŮŭɞ, ɖ ŮˊɘəɞɘɜɤɜɑŬ ɡɚɞˊɞɘŮɑŰŬɘ ŬˊɞəɚŮɘůŰɘəɎ ɛŮŰŬɝɨ client əŬɘ server, ɛŮ Űɞɜ 

ŭɘŬəɞɛɘůŰɐ ɜŬ ŭɘŬŰɖɟŮɑ Űɖɜ ŬɡɗŮɜŰɑŬ Ůˊɑ Űɖɠ əŬŰɎůŰŬůɖɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. Ƀɘ clients ŬˊɞůŰɏɚɚɞɡɜ 

ŬɘŰɐɛŬŰŬ əŬɘ ɚŬɛɓɎɜɞɡɜ ŮɜɖɛŮɟɩůŮɘɠ, Ůɜɩ ɖ ŰŮɚɘəɐ Ůˊɘəɨɟɤůɖ əŬɘ ŭɘɎŭɞůɖ Űɖɠ əŬŰɎůŰŬůɖɠ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ Ŭˊɧ Űɞɜ server. ȼ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ŭɘəŰɡŬəɐɠ ŮˊɘəɞɘɜɤɜɑŬɠ ŮˊŬűɑŮŰŬɘ ůŰɞ 

ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɞ ˊɟɤŰɧəɞɚɚɞ əŬɘ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ ŭɘəŰɨɤůɖɠ, Űɞ ɞˊɞɑɞ ŬɜŬɚŬɛɓɎɜŮɘ Űɖ ɛŮŰɎŭɞůɖ, Űɞɜ 

ůɡɔɢɟɞɜɘůɛɧ əŬɘ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ŬˊɞɛŬəɟɡůɛɏɜɤɜ əɚɐůŮɤɜ. 

 Ƀ ůŬűɐɠ ŭɘŬɢɤɟɘůɛɧɠ ɛŮŰŬɝɨ Űɞˊɘəɐɠ əŬɘ ŭɘəŰɡŬəɐɠ ŮˊɘəɞɘɜɤɜɑŬɠ ŮˊɘŰɟɏˊŮɘ Űɖ ŭɘŬŰɐɟɖůɖ 

əŬɗŬɟɐɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ ŭɞɛɐɠ, ˊŮɟɘɞɟɑɕɞɜŰŬɠ Űɖ ŭɘɎɢɡůɖ ŭɘəŰɡŬəɐɠ ɚɞɔɘəɐɠ ůŰɞɜ ˊɡɟɐɜŬ Űɞɡ 

gameplay. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ŭɘŬůűŬɚɑɕŮŰŬɘ ŮɚŮɔɢɧɛŮɜɖ ɟɞɐ ˊɚɖɟɞűɞɟɑŬɠ, ɓŮɚŰɘɤɛɏɜɖ 

ŬɜŬɔɜɤůɘɛɧŰɖŰŬ Űɖɠ ɓɎůɖɠ əɩŭɘəŬ əŬɘ ůɡɛɓŬŰɧŰɖŰŬ ɛŮ Űɞ ɛɞɜŰɏɚɞ server authority ́ɞɡ ɡɘɞɗŮŰŮɑŰŬɘ ůŰɞ 

Project Lead.  
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3.5.3 ɁŰŮŰŮɟɛɘɜɘůŰɘəɐ Ʉɟɞůɏɔɔɘůɖ ɆɢŮŭɑŬůɖɠ 

 ȼ ŭɘŬŰɐɟɖůɖ ůɡɜŮˊɞɨɠ əŬɘ ˊɟɞɓɚɏɣɘɛɖɠ əŬŰɎůŰŬůɖɠ ɛŮŰŬɝɨ Űɤɜ ůɡɜŭŮŭŮɛɏɜɤɜ ˊŬɘəŰɩɜ 

ŬˊɞŰŮɚŮɑ ɗŮɛŮɚɘɩŭɖ ŬˊŬɑŰɖůɖ ɔɘŬ Űɖɜ ɞɟɗɐ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ Project Lead. ȷˊɞəɚɑůŮɘɠ ůŰɞɡɠ 

ɡˊɞɚɞɔɘůɛɞɨɠ ɛŮŰŬɝɨ ŭɘŬűɞɟŮŰɘəɩɜ ɛɖɢŬɜɖɛɎŰɤɜ ŭɨɜŬɜŰŬɘ ɜŬ ɞŭɖɔɐůɞɡɜ ůŮ Ŭˊɞůɡɔɢɟɞɜɘůɛɧ (de-

synchronization), ŮˊɖɟŮɎɕɞɜŰŬɠ Űɖɜ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ŮűŬɟɛɞɔɐɠ əŬɘ ɜŬ ŭɖɛɘɞɡɟɔɐůɞɡɜ Ŭəɧɛɖ əŬɘ ɞɚɘəɎ 

ůűɎɚɛŬŰŬ əŬŰɎ Űɖɜ ŮəŰɏɚŮůɖ. ũɘŬ Űɞɜ ɚɧɔɞ ŬɡŰɧ ɡɘɞɗŮŰɐɗɖəŮ ɜŰŮŰŮɟɛɘɜɘůŰɘəɐ ˊɟɞůɏɔɔɘůɖ əŬŰɎ Űɞɜ 

ůɢŮŭɘŬůɛɧ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

 ɋɠ ɜŰŮŰŮɟɛɘɜɘůŰɘəɧ ɛɞɜŰɏɚɞ ɜɞŮɑŰŬɘ ŮəŮɑɜɞ ůŰɞ ɞˊɞɑɞ, ɔɘŬ ŭŮŭɞɛɏɜŮɠ Ůɘůɧŭɞɡɠ əŬɘ Ŭɟɢɘəɏɠ 

ůɡɜɗɐəŮɠ, ˊŬɟɎɔŮŰŬɘ ˊɎɜŰɞŰŮ Űɞ ɑŭɘɞ ŬˊɞŰɏɚŮůɛŬ. ȷɜŰɘɗɏŰɤɠ, ɛɖ ɜŰŮŰŮɟɛɘɜɘůŰɘəɎ ůɡůŰɐɛŬŰŬ, ɧˊɤɠ 

ˊɟɞůɞɛɞɘɩůŮɘɠ űɡůɘəɐɠ ůŮ ˊɟŬɔɛŬŰɘəɧ ɢɟɧɜɞ, ŮɜŭɏɢŮŰŬɘ ɜŬ Ŭˊɞŭɑŭɞɡɜ ŭɘŬűɞɟŮŰɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ ŬɜɎ 

ŮəŰɏɚŮůɖ ɐ ŬɜɎ ɡɚɘəɧ. ȼ ɛɖɢŬɜɐ Unity, ɚɧɔɤ Űɖɠ ŮůɤŰŮɟɘəɐɠ Űɖɠ ɡɚɞˊɞɑɖůɖɠ əŬɘ Űɖɠ ŮɝɎɟŰɖůɖɠ Ŭˊɧ 

Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɖɠ ŮəɎůŰɞŰŮ CPU əŬɘ Űɞ ŬɜŰɑůŰɞɘɢɞ instruction set, ŭŮɜ ŮɔɔɡɎŰŬɘ ˊɚɐɟɖ 

ɜŰŮŰŮɟɛɘɜɘůŰɘəɐ ůɡɛˊŮɟɘűɞɟɎ ůŮ ɡˊɞɚɞɔɘůɛɞɨɠ űɡůɘəɐɠ [11]. 

 ɆŰɞ ˊɚŬɑůɘɞ ŬɡŰɧ ŬˊɞűŮɨɢɗɖəŮ ɖ ɢɟɐůɖ ɛɖ ɜŰŮŰŮɟɛɘɜɘůŰɘəɩɜ ɛɖɢŬɜɘůɛɩɜ ɔɘŬ əɟɑůɘɛŮɠ 

ɚŮɘŰɞɡɟɔɑŮɠ Űɞɡ gameplay. Ƀɘ ɡˊɞɚɞɔɘůɛɞɑ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ ɎɛŮůŬ Űɖɜ əŬŰɎůŰŬůɖ Űɤɜ ɞɜŰɞŰɐŰɤɜ 

ɓŬůɑɕɞɜŰŬɘ ůŮ ŮɚŮɔɢɧɛŮɜŮɠ əŬɘ ˊɟɞɓɚɏɣɘɛŮɠ ɛŬɗɖɛŬŰɘəɏɠ ˊɟɎɝŮɘɠ əŬɘ ɢɤɟɑɠ ŮɝɎɟŰɖůɖ Ŭˊɧ ŬůŰŬɗŮɑɠ 

ˊɟɞůɞɛɞɘɩůŮɘɠ. ȼ Ůˊɘɚɞɔɐ ŬɡŰɐ ɛŮɘɩɜŮɘ Űɞɜ əɑɜŭɡɜɞ ŬˊɞəɚɑůŮɤɜ ɛŮŰŬɝɨ client əŬɘ server əŬɘ ůɡɛɓɎɚɚŮɘ 

ůŰɖ ůŰŬɗŮɟɧŰɖŰŬ Űɞɡ ůɡɔɢɟɞɜɘůɛɞɨ. ɄŬɟɎɚɚɖɚŬ, ɖ ˊɟɞɓɚɏɣɘɛɖ ůɡɛˊŮɟɘűɞɟɎ Űɞɡ ůɡůŰɐɛŬŰɞɠ 

ŮˊɘŰɟɏˊŮɘ ŮɚŮɔɢɧɛŮɜɞ ɡˊɞɚɞɔɘůŰɘəɧ űɧɟŰɞ əŬɘ ɡˊɞůŰɖɟɑɕŮɘ Űɖ ŭɘŬɢŮɑɟɘůɖ ɛŮɔɎɚɞɡ Ŭɟɘɗɛɞɨ ɞɜŰɞŰɐŰɤɜ, 

ůŰɞɘɢŮɑɞ ɘŭɘŬɑŰŮɟŬ əɟɑůɘɛɞ ɔɘŬ ɏɜŬ ˊŬɘɢɜɑŭɘ ůŰɟŬŰɖɔɘəɐɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ. 

 

3.5.4 ɃɟɔɎɜɤůɖ əŬɘ ȹɘŬɢŮɑɟɘůɖ ɀɜɐɛɖɠ ï Object Pooling 

 ȼ ŰŬɡŰɧɢɟɞɜɖ ɨˊŬɟɝɖ ɛŮɔɎɚɞɡ Ŭɟɘɗɛɞɨ ɞɜŰɞŰɐŰɤɜ, ɓɚɖɛɎŰɤɜ əŬɘ ɞˊŰɘəɩɜ Ůűɏ ůŮ ɏɜŬ 

ˊŮɟɘɓɎɚɚɞɜ ůŰɟŬŰɖɔɘəɐɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ ŮˊɘɓɎɚɚŮɘ ŬɡɝɖɛɏɜŮɠ ŬˊŬɘŰɐůŮɘɠ ůŰɖ ŭɘŬɢŮɑɟɘůɖ ɛɜɐɛɖɠ 

əŬɘ ůŰɖɜ Ŭˊɧŭɞůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ. ȼ ůɡɜŮɢɐɠ ŭɖɛɘɞɡɟɔɑŬ əŬɘ əŬŰŬůŰɟɞűɐ ŬɜŰɘəŮɘɛɏɜɤɜ əŬŰɎ Űɖ 

ŭɘɎɟəŮɘŬ Űɖɠ ŬɜŬɛɏŰɟɖůɖɠ ŮɜŭɏɢŮŰŬɘ ɜŬ ŮˊɘűɏɟŮɘ Ŭɡɝɖɛɏɜɞ ɡˊɞɚɞɔɘůŰɘəɧ əɧůŰɞɠ əŬɘ Ŭɘɢɛɏɠ ůŰɞɜ 

ɛɖɢŬɜɘůɛɧ Ŭˊɞəɞɛɘŭɐɠ ɛɜɐɛɖɠ (garbage collection), ŮˊɖɟŮɎɕɞɜŰŬɠ Űɖ ůŰŬɗŮɟɧŰɖŰŬ Űɞɡ ɟɡɗɛɞɨ 

ŬɜŬɜɏɤůɖɠ əŬɟɏ (frame rate). 

ɋɠ ŬˊɎɜŰɖůɖ ůŰɞ ˊŬɟŬˊɎɜɤ ɕɐŰɖɛŬ, ɡɘɞɗŮŰɐɗɖəŮ ɖ ŰŮɢɜɘəɐ Űɞɡ Object Pooling [4]. 

ȼ ˊɟɞůɏɔɔɘůɖ ŬɡŰɐ ɓŬůɑɕŮŰŬɘ ůŰɖɜ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ ˊɟɞ-ɡˊŬɟɢɧɜŰɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ ŬɜŰɑ Űɖɠ 

ŭɡɜŬɛɘəɐɠ ŭɖɛɘɞɡɟɔɑŬɠ əŬɘ əŬŰŬůŰɟɞűɐɠ Űɞɡɠ, ɛɏůɤ ɞɟɔŬɜɤɛɏɜɤɜ çŭŮɝŬɛŮɜɩɜè (pools) Ŭˊɧ Űɘɠ ɞˊɞɑŮɠ 

ŰŬ ŬɜŰɘəŮɑɛŮɜŬ ŮɜŮɟɔɞˊɞɘɞɨɜŰŬɘ əŬɘ ŬˊŮɜŮɟɔɞˊɞɘɞɨɜŰŬɘ ŬɜɎɚɞɔŬ ɛŮ Űɘɠ ŬɜɎɔəŮɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. 

ɆŰɞ Project Lead, ɖ ɞɟɔɎɜɤůɖ Űɞɡ Object Pooling ŭŮɜ ˊŮɟɘɞɟɑɕŮŰŬɘ ůŮ ŬˊɞůˊŬůɛŬŰɘəɐ ɢɟɐůɖ 

ŬɜɎ ɛɞɜɎŭŬ ɐ ůɨůŰɖɛŬ, ŬɚɚɎ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛɏůɤ əŮɜŰɟɘəɐɠ ŭɘŬɢŮɑɟɘůɖɠ. ȼ ɨˊŬɟɝɖ Ůɜɞˊɞɘɖɛɏɜɞɡ 

ɛɖɢŬɜɘůɛɞɨ pooling ŮˊɘŰɟɏˊŮɘ Űɞɜ ɏɚŮɔɢɞ Űɖɠ əŬŰŬɜɞɛɐɠ ˊɧɟɤɜ, Űɖ ŭɘŬəɟɘŰɐ ɞɟɔɎɜɤůɖ pools ŬɜɎ Űɨˊɞ 

ɞɜŰɧŰɖŰŬɠ əŬɘ Űɖ ůɡɛɓŬŰɧŰɖŰŬ ɛŮ Űɞ ɛɞɜŰɏɚɞ server authority ́ ɞɡ ɡɘɞɗŮŰŮɑŰŬɘ. ȽŭɘŬɑŰŮɟɖ ˊɟɞůɞɢɐ 

ŭɧɗɖəŮ ůŰɞɜ ɢŮɘɟɘůɛɧ ŬɜŰɘəŮɘɛɏɜɤɜ ˊɞɡ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ əŬŰɧˊɘɜ ŭɘəŰɡŬəɩɜ ŮɜŮɟɔŮɘɩɜ, ɩůŰŮ ɖ 

ŮɜŮɟɔɞˊɞɑɖůɐ Űɞɡɠ ɜŬ ˊŬɟŬɛɏɜŮɘ ůɡɛɓŬŰɐ ɛŮ Űɞɜ ɏɚŮɔɢɞ Űɞɡ ŭɘŬəɞɛɘůŰɐ. 

ȼ Ůˊɘɚɞɔɐ ŬɡŰɐ ůɡɛɓɎɚɚŮɘ ůŰɖ ůŰŬɗŮɟɧŰɖŰŬ Űɖɠ Ŭˊɧŭɞůɖɠ, ˊŮɟɘɞɟɑɕɞɜŰŬɠ Ŭɘɢɛɏɠ ůŰɖ ɢɟɐůɖ 

ɛɜɐɛɖɠ əŬɘ ɡˊɞɚɞɔɘůŰɘəɩɜ ˊɧɟɤɜ, Ůɜɩ ˊŬɟɎɚɚɖɚŬ ŮˊɘŰɟɏˊŮɘ ˊɟɞɓɚɏɣɘɛɖ ŭɘŬɢŮɑɟɘůɖ ŬɜŰɘəŮɘɛɏɜɤɜ ůŮ 

ˊŮɟɘɓɎɚɚɞɜ ɡɣɖɚɐɠ ˊɡəɜɧŰɖŰŬɠ ɞɜŰɞŰɐŰɤɜ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ŭɘŬůűŬɚɑɕŮŰŬɘ ɞɛŬɚɐ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ 

ˊŬɘɢɜɘŭɘɞɨ Ŭəɧɛɖ əŬɘ ůŮ ůɡɜɗɐəŮɠ ɏɜŰɞɜɖɠ ŭɟɎůɖɠ. 
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3.5.5 ȷɡɗŮɜŰɑŬ ȹɘŬəɞɛɘůŰɐ 

ɆŮ ɏɜŬ ŭɘəŰɡŬəɧ ˊŬɘɢɜɑŭɘ ůŰɟŬŰɖɔɘəɐɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ, ɖ ŭɘŬŰɐɟɖůɖ ŮɜɘŬɑŬɠ əŬɘ ŬɝɘɧˊɘůŰɖɠ 

əŬŰɎůŰŬůɖɠ Űɞɡ əɧůɛɞɡ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ ŬˊɞŰŮɚŮɑ əɟɑůɘɛɖ ŬˊŬɑŰɖůɖ. ȼ ŬɜŮɝɏɚŮɔəŰɖ Űɞˊɘəɐ Űɟɞˊɞˊɞɑɖůɖ 

Űɖɠ əŬŰɎůŰŬůɖɠ Ŭˊɧ ˊɚŮɡɟɎɠ client ŮɜŭɏɢŮŰŬɘ ɜŬ ɞŭɖɔɐůŮɘ ůŮ ŬůɡɜɏˊŮɘŮɠ, Ŭˊɞůɡɔɢɟɞɜɘůɛɧ ɐ Ŭəɧɛɖ əŬɘ 

ůŮ ŮəɛŮŰɎɚɚŮɡůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ. ũɘŬ Űɞɜ ɚɧɔɞ ŬɡŰɧ, ɡɘɞɗŮŰɐɗɖəŮ ɛɞɜŰɏɚɞ ŬɡɗŮɜŰɑŬɠ ŭɘŬəɞɛɘůŰɐ 

(server authority). 

ɆŰɞ ɛɞɜŰɏɚɞ ŬɡŰɧ, ɞ ŭɘŬəɞɛɘůŰɐɠ ŬˊɞŰŮɚŮɑ Űɖ ɛɞɜŬŭɘəɐ ˊɖɔɐ ŬɚɐɗŮɘŬɠ (single source of truth) 

ɔɘŬ Űɖɜ əŬŰɎůŰŬůɖ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. Ƀɘ clients ŭŮɜ Űɟɞˊɞˊɞɘɞɨɜ ɎɛŮůŬ Űɞɜ əɧůɛɞ, ŬɚɚɎ ŬˊɞůŰɏɚɚɞɡɜ 

ŬɘŰɐɛŬŰŬ ŮɜŮɟɔŮɘɩɜ, ŰŬ ɞˊɞɑŬ ŬɝɘɞɚɞɔɞɨɜŰŬɘ əŬɘ ŮˊɘəɡɟɩɜɞɜŰŬɘ Ŭˊɧ Űɞɜ ŭɘŬəɞɛɘůŰɐ. ɀɧɜɞ ɛŮŰɎ Űɖɜ 

ŮˊɘɓŮɓŬɑɤůɖ ŬɡŰɐ ŮɜɖɛŮɟɩɜŮŰŬɘ ɖ ˊŬɔəɧůɛɘŬ əŬŰɎůŰŬůɖ əŬɘ ŮɜɖɛŮɟɩɜɞɜŰŬɘ ɞɘ  ůɡɜŭŮŭŮɛɏɜɞɘ ́ŬɑəŰŮɠ. 

ɆŰɞ Project Lead, ɖ ŬɡɗŮɜŰɑŬ Űɞɡ ŭɘŬəɞɛɘůŰɐ ŮˊŮəŰŮɑɜŮŰŬɘ Űɧůɞ ůŰɖ ŭɘŬɢŮɑɟɘůɖ ɞɜŰɞŰɐŰɤɜ ɧůɞ 

əŬɘ ůŰɖ ŭɖɛɘɞɡɟɔɑŬ ɐ ŬˊŮɜŮɟɔɞˊɞɑɖůɖ ŬɜŰɘəŮɘɛɏɜɤɜ ɛɏůɤ Űɞɡ ůɡůŰɐɛŬŰɞɠ Object Pooling. ȼ ŮəŰɏɚŮůɖ 

əɟɑůɘɛɤɜ ɛɖɢŬɜɘůɛɩɜ, ɧˊɤɠ ɖ ŮűŬɟɛɞɔɐ ŮɜŰɞɚɩɜ, ɖ Ůɜɖɛɏɟɤůɖ ɛɞɜɎŭɤɜ əŬɘ ɖ Ůˊɑɚɡůɖ ůɡɔəɟɞɨůŮɤɜ, 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɡˊɧ Űɞɜ ɏɚŮɔɢɞ Űɞɡ ŭɘŬəɞɛɘůŰɐ, ŭɘŬůűŬɚɑɕɞɜŰŬɠ ůɡɜŮˊɐ Ůɝɏɚɘɝɖ Űɖɠ ŬɜŬɛɏŰɟɖůɖɠ. 

ȼ Ůˊɘɚɞɔɐ ŬɡŰɐ ŮɜŬɟɛɞɜɑɕŮŰŬɘ ɛŮ Űɖ ɜŰŮŰŮɟɛɘɜɘůŰɘəɐ ˊɟɞůɏɔɔɘůɖ əŬɘ Űɖ ŭɘŬɛŮɟɘůɛŬŰɞˊɞɘɖɛɏɜɖ 

ŮˊɘəɞɘɜɤɜɑŬ ˊɞɡ ˊŬɟɞɡůɘɎůŰɖəŬɜ ˊɟɞɖɔɞɡɛɏɜɤɠ, əŬɗɩɠ ˊŮɟɘɞɟɑɕŮɘ Űɖɜ Űɞˊɘəɐ ŬɡɗŬɘɟŮůɑŬ əŬɘ 

ůɡɔəŮɜŰɟɩɜŮɘ Űɞɜ ɏɚŮɔɢɞ Űɖɠ əŬŰɎůŰŬůɖɠ ůŮ əŮɜŰɟɘəɧ ůɖɛŮɑɞ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ŮˊɘŰɡɔɢɎɜŮŰŬɘ 

ŬɝɘɧˊɘůŰɞɠ ůɡɔɢɟɞɜɘůɛɧɠ, Ŭɡɝɖɛɏɜɖ ůŰŬɗŮɟɧŰɖŰŬ əŬɘ ůŬűɐɠ ɘŮɟŬɟɢɑŬ ůŰɖ ɟɞɐ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ. 

 

3.6 Ⱥˊɘůəɧˊɖůɖ ȾŮűŬɚŬɑɞɡ 
ɆŰɞ ˊŬɟɧɜ əŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎůŰɖəŮ ɖ ůɡɜɞɚɘəɐ ůɢŮŭɘŬůŰɘəɐ ˊɟɞůɏɔɔɘůɖ Űɞɡ Project Lead, 

ɝŮəɘɜɩɜŰŬɠ Ŭˊɧ Űɖɜ əŬŰɖɔɞɟɑŬ əŬɘ Űɖ ɓŬůɘəɐ ůɨɚɚɖɣɖ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, Űɖ ɟɞɐ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ əŬɘ Űɖ 

ɗŮɛŬŰɘəɐ Űɞɡ ŰŬɡŰɧŰɖŰŬ, ɏɤɠ əŬɘ Űɖ ŭɘŬɛɧɟűɤůɖ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ Űɞɡ ŭɞɛɐɠ. ȼ ŬɜɎɚɡůɖ ŬɜɏŭŮɘɝŮ 

Űɧůɞ Űɘɠ ɚŮɘŰɞɡɟɔɘəɏɠ ŬˊŬɘŰɐůŮɘɠ Ůɜɧɠ ˊŬɘɢɜɘŭɘɞɨ ůŰɟŬŰɖɔɘəɐɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ ɧůɞ əŬɘ Űɘɠ 

ůɢŮŭɘŬůŰɘəɏɠ Ůˊɘɚɞɔɏɠ ˊɞɡ ɡɘɞɗŮŰɐɗɖəŬɜ ɔɘŬ Űɖɜ ɘəŬɜɞˊɞɑɖůɐ Űɞɡɠ. 

ȽŭɘŬɑŰŮɟɖ ɏɛűŬůɖ ŭɧɗɖəŮ ůŰɖ ůɡůŰɖɛŬŰɘəɐ ˊɟɞůɏɔɔɘůɖ Űɤɜ ŬɟɢɘŰŮəŰɞɜɘəɩɜ ŬˊɞűɎůŮɤɜ, ɧˊɤɠ 

ɞ ŭɘŬɢɤɟɘůɛɧɠ ŮˊɘəɞɘɜɤɜɑŬɠ ůŮ Űɞˊɘəɧ əŬɘ ŭɘəŰɡŬəɧ ŮˊɑˊŮŭɞ, ɖ ɜŰŮŰŮɟɛɘɜɘůŰɘəɐ ůɢŮŭɑŬůɖ, ɖ ɞɟɔɎɜɤůɖ 

Object Pooling əŬɘ ɖ ɡɘɞɗɏŰɖůɖ ɛɞɜŰɏɚɞɡ ŬɡɗŮɜŰɑŬɠ ŭɘŬəɞɛɘůŰɐ. Ƀɘ Ůˊɘɚɞɔɏɠ ŬɡŰɏɠ ůɡɔəɟɞŰɞɨɜ Űɞ 

ɗŮɛɏɚɘɞ ˊɎɜɤ ůŰɞ ɞˊɞɑɞ ŬɜŬˊŰɨůůŮŰŬɘ ɖ ɡɚɞˊɞɑɖůɖ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ əŬɘ ŭɘŬůűŬɚɑɕɞɡɜ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ, 

ůŰŬɗŮɟɧŰɖŰŬ əŬɘ ŮˊŮəŰŬůɘɛɧŰɖŰŬ. 

ɀŮ ɓɎůɖ ŰŬ ˊŬɟŬˊɎɜɤ, ůŰɞ ŮˊɧɛŮɜɞ əŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ɡɚɞˊɞɑɖůɖ Űɤɜ Ůˊɘɛɏɟɞɡɠ 

ůɡůŰɖɛɎŰɤɜ, ɧˊɤɠ ŬɡŰɎ ŭɘŬɛɞɟűɩɗɖəŬɜ ůɨɛűɤɜŬ ɛŮ Űɘɠ ŬɟɢɘŰŮəŰɞɜɘəɏɠ Ŭɟɢɏɠ ˊɞɡ ŬɜŬɚɨɗɖəŬɜ. 
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4. Ɉɚɞˊɞɑɖůɖ Project Lead 
ɆŰɞ ˊŬɟɧɜ əŮűɎɚŬɘɞ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ɡɚɞˊɞɑɖůɖ Űɞɡ Project Lead, ŮůŰɘɎɕɞɜŰŬɠ ůŰŬ ůɡůŰɐɛŬŰŬ 

ˊɞɡ ůɡɔəɟɞŰɞɨɜ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ əŬɘ ɡˊɞůŰɖɟɑɕɞɡɜ Űɖɜ ŬɚɚɖɚŮˊɑŭɟŬůɖ Űɞɡ ˊŬɑəŰɖ ɛŮ Űɞɜ 

əɧůɛɞ Űɞɡ. ȼ ŬɜɎɚɡůɖ ŬəɞɚɞɡɗŮɑ ůŰŬŭɘŬəɐ ˊɟɞůɏɔɔɘůɖ, ɝŮəɘɜɩɜŰŬɠ Ŭˊɧ ɗŮɛŮɚɘɩŭŮɘɠ ɛɖɢŬɜɘůɛɞɨɠ 

ŮˊɘəɞɘɜɤɜɑŬɠ əŬɘ ɞɟɔɎɜɤůɖɠ əŬɘ əŬŰŬɚɐɔɞɜŰŬɠ ůŮ ůɨɜɗŮŰŬ ůɡůŰɐɛŬŰŬ ɟɞɐɠ ˊŬɘɢɜɘŭɘɞɨ əŬɘ Űɖ ůɡɜɞɚɘəɐ 

ɟɞɐ Űɖɠ ŮűŬɟɛɞɔɐɠ. 

ȾŬɗɩɠ ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ ɓŬůɑɕŮŰŬɘ ůŮ ˊɞɚɚŬˊɚɎ, ŭɘŬəɟɘŰɎ ɡˊɞůɡůŰɐɛŬŰŬ ˊɞɡ 

ůɡɜŮɟɔɎɕɞɜŰŬɘ ɛŮŰŬɝɨ Űɞɡɠ, ɖ ŬɜɎɔəɖ ɔɘŬ ŬˊɞŭɞŰɘəɐ ŬɜŰŬɚɚŬɔɐ ˊɚɖɟɞűɞɟɑŬɠ əŬɗɑůŰŬŰŬɘ əɟɑůɘɛɖ. ũɘŬ 

Űɞɜ ɚɧɔɞ ŬɡŰɧ, ɖ ˊŬɟɞɡůɑŬůɖ ɝŮəɘɜɎ ɛŮ Űɞɜ ɛɖɢŬɜɘůɛɧ Űɞˊɘəɐɠ ŮˊɘəɞɘɜɤɜɑŬɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ 

Űɖ ŭɘŬůɨɜŭŮůɖ Űɤɜ Ůˊɘɛɏɟɞɡɠ ůŰɞɘɢŮɑɤɜ Űɖɠ ŮűŬɟɛɞɔɐɠ. 

 

4.1 Local Event Bus ɤɠ ɇɞˊɘəɧɠ ɀɖɢŬɜɘůɛɧɠ ȺˊɘəɞɘɜɤɜɑŬɠ 
 ȼ ɡɚɞˊɞɑɖůɖ Űɞɡ Project Lead ŬˊŬɘŰŮɑ Űɖ ůɡɜŮɢɐ ŬɜŰŬɚɚŬɔɐ ˊɚɖɟɞűɞɟɑŬɠ ɛŮŰŬɝɨ Ůˊɘɛɏɟɞɡɠ 

ůɡůŰɖɛɎŰɤɜ, ɧˊɤɠ ɖ Ůˊɘɚɞɔɐ ɞɜŰɞŰɐŰɤɜ, ɖ Ůɜɖɛɏɟɤůɖ Űɖɠ ŭɘŮˊŬűɐɠ ɢɟɐůŰɖ əŬɘ ɖ ɛŮŰŬɓɞɚɐ 

ŮůɤŰŮɟɘəɩɜ əŬŰŬůŰɎůŮɤɜ. ȼ ɎɛŮůɖ ůɨɕŮɡɝɖ Űɤɜ ůɡůŰɖɛɎŰɤɜ ŬɡŰɩɜ ɛɏůɤ ɎɛŮůɤɜ ŬɜŬűɞɟɩɜ ɗŬ 

ɞŭɖɔɞɨůŮ ůŮ Ŭɡɝɖɛɏɜɖ ŮɝɎɟŰɖůɖ əŬɘ ˊŮɟɘɞɟɘůɛɏɜɖ ŮˊŮəŰŬůɘɛɧŰɖŰŬ. ũɘŬ Űɖɜ Ŭˊɞűɡɔɐ ŬɡŰɐɠ Űɖɠ 

əŬŰɎůŰŬůɖɠ, ɡɚɞˊɞɘɐɗɖəŮ ɛɖɢŬɜɘůɛɧɠ Űɞˊɘəɐɠ ŮˊɘəɞɘɜɤɜɑŬɠ ɓŬůɘůɛɏɜɞɠ ůŰɞ ˊɟɧŰɡˊɞ Űɞɡ Event Bus. 

ȼ ůŰŬŰɘəɐ (static)  əɚɎůɖ ὒέὧὥὰὉὺὩὲὸὄόί ŬˊɞŰŮɚŮɑ ŮɟɔŬɚŮɑɞ ŭɖɛɞůɑŮɡůɖɠ əŬɘ ŮɔɔɟŬűɐɠ ůŮ 

ɔŮɔɞɜɧŰŬ, ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖɜ ŮˊɘəɞɘɜɤɜɑŬ ɛŮŰŬɝɨ ůɡůŰɖɛɎŰɤɜ ɢɤɟɑɠ ŬɡŰɎ ɜŬ çɔɜɤɟɑɕɞɡɜè ŬˊŬɟŬɑŰɖŰŬ Űɞ 

ɏɜŬ Űɞ Ɏɚɚɞ.  Ƀ́ ɞɘŬŭɐˊɞŰŮ ɚŮɘŰɞɡɟɔɘəɐ əɚɎůɖ ɛˊɞɟŮɑ ɜŬ ɚŮɘŰɞɡɟɔŮɑ ůŬɜ ˊɞɛˊɧɠ, ɞɛɞɑɤɠ ɛˊɞɟŮɑ ɜŬ 

ɚŮɘŰɞɡɟɔŮɑ əŬɘ ɤɠ ŭɏəŰɖɠ, ŮˊɘɚɏɔɞɜŰŬɠ Űɞɡɠ Űɨˊɞɡɠ ɛɖɜɡɛɎŰɤɜ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ ɜŬ ɚɎɓŮɘ, ŭɖɚŬŭɐ ůŮ ˊɞɘŬ 

əŬɜɎɚɘŬ ŮˊɘəɞɘɜɤɜɑŬɠ ŮɔɔɟɎűŮŰŬɘ. ȼ ɡɚɞˊɞɑɖůɖ ɓŬůɑɕŮŰŬɘ ůŮ ɏɜŬ ŮůɤŰŮɟɘəɧ ɚŮɝɘəɧ Űɖɠ əɚɎůɖɠ 

ὒέὧὥὰὉὺὩὲὸὄόί, Űɞ ὈὭὧὸὭέὲὥὶώὝώὴὩȟὒὭίὸὈὩὰὩὫὥὸὩȟ ůŰɞ ɞˊɞɑɞ əɎɗŮ Űɨˊɞɠ ɛɖɜɨɛŬŰɞɠ 

ŬɜŰɘůŰɞɘɢɑɕŮŰŬɘ ůŮ ɚɑůŰŬ ŬəɟɞŬŰɩɜ. Ƀɘ ɛɏɗɞŭɞɘ ɏɢɞɡɜ ɡɚɞˊɞɘɖɗŮɑ ɤɠ ɔŮɜɘəŮɡɛɏɜŮɠ (generic), 

ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖ ŭɘŬɢŮɑɟɘůɖ ŭɘŬűɞɟŮŰɘəɩɜ Űɨˊɤɜ ɛɜɖɛɎŰɤɜ ɛɏůɤ Űɖɠ ́ŬɟŬɛɏŰɟɞɡ Űɨˊɞɡ  . 
 

 
ȺɘəɧɜŬ 7: Local Event Bus, ɛɏɗɞŭɞɘ ŮɔɔɟŬűɐɠ əŬɘ ŬˊŮɔɟŬűɐɠ ůŮ əŬɜɎɚɘ ɛɖɜɨɛŬŰɞɠ. 
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ȼ ɛɏɗɞŭɞɠ ŮɔɔɟŬűɐɠ ŮˊɘŰɟɏˊŮɘ ůŮ ɏɜŬ ůɨůŰɖɛŬ ɜŬ ŭɖɚɩůŮɘ ɧŰɘ ŮˊɘɗɡɛŮɑ ɜŬ ɚŬɛɓɎɜŮɘ ůɡɔəŮəɟɘɛɏɜɞ Űɨˊɞ 

ɛɖɜɨɛŬŰɞɠ: 

ὴόὦὰὭὧ ίὸὥὸὭὧ ὺέὭὨ ὛόὦίὧὶὭὦὩὝ ὃὧὸὭέὲὝ  ὰὭίὸὩὲὩὶ. 

ȾŬŰɎ Űɖɜ ŮɔɔɟŬűɐ, ɞ Űɨˊɞɠ Űɞɡ ɛɖɜɨɛŬŰɞɠ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɤɠ əɚŮɘŭɑ ůŰɞ ɚŮɝɘəɧ, ŭɘŬůűŬɚɑɕɞɜŰŬɠ ɧŰɘ ɞɘ 

ŬəɟɞŬŰɏɠ ɞɛŬŭɞˊɞɘɞɨɜŰŬɘ ŬɜɎ Űɨˊɞ ɔŮɔɞɜɧŰɞɠ. ȷɜŰɑůŰɞɘɢŬ ˊŬɟɏɢŮŰŬɘ  ɛɏɗɞŭɞɠ ŬˊŮɔɔɟŬűɐɠ, ɩůŰŮ ɜŬ 

ŬˊɞűŮɨɔɞɜŰŬɘ ŬɜŮˊɘɗɨɛɖŰŮɠ ŬɜŬűɞɟɏɠ əŬɘ ŭɘŬɟɟɞɏɠ ɛɜɐɛɖɠ:  

ὴόὦὰὭὧ ίὸὥὸὭὧ ὺέὭὨ ὟὲίόὦίὧὶὭὦὩὝ ὃὧὸὭέὲὝ  ὰὭίὸὩὲὩὶ. 

ȼ ˊɟɞůɏɔɔɘůɖ ŬɡŰɐ ˊɟɞůűɏɟŮɘ ɏɜŬɜ ŮɚŮɔɢɧɛŮɜɞ əɨəɚɞ ɕɤɐɠ Űɤɜ ŮɔɔɟŬűɩɜ əŬɘ ŬˊɞŰɟɏˊŮɘ Űɖɜ ˊŬɟŬɛɞɜɐ 

ˊŬɟɤɢɖɛɏɜɤɜ ŬɜŬűɞɟɩɜ.  

 

 
ȺɘəɧɜŬ 8: Local Event Bus, ɛɏɗɞŭɞɠ Ůəˊɞɛˊɐɠ ɔŮɔɞɜɧŰɞɠ. 

ɇɩɟŬ, ɖ Ůəˊɞɛˊɐ Ůɜɧɠ ɔŮɔɞɜɧŰɞɠ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛɏůɤ Űɖɠ ɛŮɗɧŭɞɡ: 

ὴόὦὰὭὧ ίὸὥὸὭὧ ὺέὭὨ ὙὥὭίὩὝ Ὕ άὩίίὥὫὩ 

ȾŬŰɎ Űɖɜ əɚɐůɖ Űɖɠ, ɞ ɛɖɢŬɜɘůɛɧɠ ŮɜŰɞˊɑɕŮɘ ɧɚɞɡɠ Űɞɡɠ ŮɔɔŮɔɟŬɛɛɏɜɞɡɠ ŬəɟɞŬŰɏɠ ɔɘŬ Űɞɜ ůɡɔəŮəɟɘɛɏɜɞ 

Űɨˊɞ əŬɘ ŮəŰŮɚŮɑ Űɘɠ ŬɜŰɑůŰɞɘɢŮɠ ůɡɜŬɟŰɐůŮɘɠ ɢŮɘɟɘůɛɞɨ. ȼ ŭɘŬŭɘəŬůɑŬ ŬɡŰɐ ŮˊɘŰɟɏˊŮɘ Űɖ ŭɘɎŭɞůɖ 

ˊɚɖɟɞűɞɟɑŬɠ ŮɜŰɧɠ Űɖɠ Űɞˊɘəɐɠ ŮűŬɟɛɞɔɐɠ, ŬˊɞűŮɨɔɞɜŰŬɠ Űɖɜ ůŰŮɜɐ ůɨɜŭŮůɖ əɚɎůŮɤɜ. 

ɇɞ ╛▫╬╪■╔○▄▪◄║◊▼ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ŬˊɞəɚŮɘůŰɘəɎ ɔɘŬ Űɞˊɘəɐ ŮˊɘəɞɘɜɤɜɑŬ əŬɘ ŭŮɜ 

ŮɛˊɚɏəŮŰŬɘ ɛŮ Űɖ ŭɘəŰɡŬəɐ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ŮűŬɟɛɞɔɐɠ. Ƀ ŭɘŬɢɤɟɘůɛɧɠ ŬɡŰɧɠ ŮɑɜŬɘ əɟɑůɘɛɞɠ, əŬɗɩɠ 

ŬˊɞŰɟɏˊŮɘ Űɖ ůɨɔɢɡůɖ ɛŮŰŬɝɨ Űɞˊɘəɩɜ ɔŮɔɞɜɧŰɤɜ ŭɘŮˊŬűɐɠ əŬɘ ŭɘəŰɡŬəɩɜ ŮɜɖɛŮɟɩůŮɤɜ. 

ɉŬɟŬəŰɖɟɘůŰɘəɧ ˊŬɟɎŭŮɘɔɛŬ ŬˊɞŰŮɚŮɑ ɖ Ůˊɘɚɞɔɐ ɞɜŰɧŰɖŰŬɠ Ŭˊɧ Űɞɜ ˊŬɑəŰɖ. ȳŰŬɜ ɞ ɢɟɐůŰɖɠ ŮˊɘɚɏɔŮɘ 

ɛɑŬ ɛɞɜɎŭŬ, Űɞ ɔŮɔɞɜɧɠ Ůˊɘɚɞɔɐɠ ŮəŭɑŭŮŰŬɘ ŰɞˊɘəɎ ɛɏůɤ Űɞɡ Local Event Bus əŬɘ əŬŰŬɜŬɚɩɜŮŰŬɘ Ŭˊɧ 

Űɞ ůɨůŰɖɛŬ ŭɘŮˊŬűɐɠ ɢɟɐůŰɖ, Űɞ ɞˊɞɑɞ ŮɜɖɛŮɟɩɜŮɘ ŰŬ ŮɛűŬɜɘɕɧɛŮɜŬ ůŰɞɘɢŮɑŬ. ȼ ŮɜɏɟɔŮɘŬ ŬɡŰɐ ŬűɞɟɎ 

ŬˊɞəɚŮɘůŰɘəɎ Űɞɜ Űɞˊɘəɧ ˊŬɑəŰɖ əŬɘ ŭŮɜ ŬˊŬɘŰŮɑ ŭɘəŰɡŬəɧ ůɡɔɢɟɞɜɘůɛɧ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ 

ŮˊɘŰɡɔɢɎɜŮŰŬɘ əŬɗŬɟɧɠ ŭɘŬɢɤɟɘůɛɧɠ ɛŮŰŬɝɨ ɛɘŬɠ ŭɘəŰɡŬəɐɠ əŬŰɎůŰŬůɖɠ ɟɞɐɠ ˊŬɘɢɜɘŭɘɞɨ əŬɘ ɛɘŬɠ 

Űɞˊɘəɐɠ ˊŬɟɞɡůɑŬůɖɠ ˊɚɖɟɞűɞɟɑŬɠ. 

 

4.2 Mirror Networking ɤɠ ȿɨůɖ ȹɘəŰɨɤůɖɠ 
 ȼ ŭɘəŰɡŬəɐ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ Project Lead ɡɚɞˊɞɘŮɑŰŬɘ ɛɏůɤ Űɞɡ Mirror Networking, Űɞ ɞˊɞɑɞ 

ŬˊɞŰŮɚŮɑ ɛɑŬ ŬɜɞɘəŰɞɨ əɩŭɘəŬ ɓɘɓɚɘɞɗɐəɖ ŭɘəŰɨɤůɖɠ ɔɘŬ Űɖ ɛɖɢŬɜɐ Unity. ɇɞ Mirror ɓŬůɑɕŮŰŬɘ ůŮ 

ŬɟɢɘŰŮəŰɞɜɘəɐ Peer-to-Peer Client-Host, əŬŰɎ Űɖɜ ɞ́ ɞɑŬ ɏɜŬɠ Ůə Űɤɜ ůɡɜŭŮŭŮɛɏɜɤɜ ́ ŬɘəŰɩɜ 

ŬɜŬɚŬɛɓɎɜŮɘ əŬɘ ɟɧɚɞ ŭɘŬəɞɛɘůŰɐ űɘɚɞɝŮɜɩɜŰŬɠ Űɖ ˊŬɟŰɑŭŬ Űɞɡ ́ Ŭɘɢɜɑŭɘ ůŰɞ ŭɘəɧ Űɞɡ ɛɖɢɎɜɖɛŬ, (ɞ 

ɚŮɔɧɛŮɜɞɠ Host). Ⱥˊɘˊɚɏɞɜ, Űɞ Mirror Networking ́ŬɟɏɢŮɘ ɚɨůŮɘɠ ɔɘŬ ůɖɛŬɜŰɘəɏɠ ŭɘəŰɡŬəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ, 

ɛŮ əɎˊɞɘŮɠ Ůɝ ŬɡŰɩɜ ɜŬ ŮɑɜŬɘ: ɛɖɢŬɜɘůɛɞɑ ůɡɔɢɟɞɜɘůɛɞɨ ŬɜŰɘəŮɘɛɏɜɤɜ, ŬˊɞɛŬəɟɡůɛɏɜɖ ŮəŰɏɚŮůɖɠ əŬɘ 

ŭɘŬɢŮɑɟɘůɖ ŭɘəŰɡŬəɐɠ əŬŰɎůŰŬůɖɠ əŬɘ ŮəŰɏɚŮůɖ əɩŭɘəŬ ůŮ ůɡɔəŮəɟɘɛɏɜŬ ɛɏɟɖ Űɞɡ ŭɘəŰɨɞɡ.  

 ɆŮ ŬɜŰɑɗŮůɖ ɛŮ ɛɞɜŰɏɚŬ peer-to-peer ɢɤɟɑɠ ŬɡɗŮɜŰɑŬ, Űɞ Mirror ɞɟɔŬɜɩɜŮɘ Űɖɜ ŮˊɘəɞɘɜɤɜɑŬ 

ɔɨɟɤ Ŭˊɧ ɏɜŬɜ ˊŬɑəŰɖ ́ ɞɡ ɏɢŮɘ əŬɘ Űɞ ɟɧɚɞ Űɞɡ ŭɘŬəɞɛɘůŰɐ (host). Ƀ host, ɚɞɘˊɧɜ ŭɘŬŰɖɟŮɑ Űɖɜ ɏɔəɡɟɖ 
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əŬŰɎůŰŬůɖ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ əŬɘ ɞɘ ɡˊɧɚɞɘˊɞɘ ůɡɛɛŮŰɏɢɞɜŰŮɠ ɚŮɘŰɞɡɟɔɞɨɜ ɤɠ clients ɞɘ ɞˊɞɑɞɘ 

ŬˊɞůŰɏɚɚɞɡɜ ŬɘŰɐɛŬŰŬ, ůɡɔɢɟɞɜɑɕɞɜŰŬɘ ůŰɖ əŬŰɎůŰŬůɖ Űɞɡ host əŬɘ ɚŬɛɓɎɜɞɡɜ ŮɜɖɛŮɟɩůŮɘɠ. ȰŰůɘ, ůŮ 

ŬɜŰɑɗŮůɖ ɛŮ ŰŬ ŬˊɚɎ ɛɞɜŰɏɚŬ peer-to-peer Űɞ ŭɘɎɔɟŬɛɛŬ ŭɘəŰɨɤůɖɠ ́ɞɡ ˊɟɞəɨˊŰŮɘ ŭŮɜ ŮɑɜŬɘ ɏɜŬɠ ɘůŰɧɠ, 

ŬɚɚɎ ɛɑŬ ˊɡɟŬɛɑŭŬ ɛŮ Űɞɜ əɧɛɓɞ host ůŰɖ əɞɟɡűɐ əŬɘ Űɞɡɠ clients ɜŬ ŬɜŰŬɚɚɎůůɞɡɜ ŭŮŭɞɛɏɜŬ ɛɧɜɞ ɛŮ 

ŬɡŰɧɜ, əŬɗɩɠ ŮəŮɑ ŭɘŬŰɖɟŮɑŰŬɘ Űɞ ́Ŭɘɢɜɑŭɘ. ɆɡɜŮˊɩɠ ůŰɞ ɛɞɜŰɏɚɞ Client-Host, ɞ ŭɘŬəɞɛɘůŰɐɠ host 

ŬˊɞŰŮɚŮɑ Űɖ ɛɞɜŬŭɘəɐ ˊɖɔɐ ŬɚɐɗŮɘŬɠ (authoritative state). ȼ əŬŰɎůŰŬůɖ Űɞɡ əɧůɛɞɡ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, 

ɧˊɤɠ ɖ ɗɏůɖ ɛɞɜɎŭɤɜ, ɞɘ Űɘɛɏɠ ˊɧɟɤɜ əŬɘ ɞɘ ŮɜŮɟɔɏɠ ŮɜɏɟɔŮɘŮɠ ŭɘŬŰɖɟŮɑŰŬɘ əŬɘ ŮɜɖɛŮɟɩɜŮŰŬɘ ůŰɞɜ server. 

Ƀɘ clients ŭŮɜ Űɟɞˊɞˊɞɘɞɨɜ ɎɛŮůŬ Űɖɜ ˊŬɔəɧůɛɘŬ əŬŰɎůŰŬůɖ. ȷɜŰɘɗɏŰɤɠ,  ɡˊɞɓɎɚɚɞɡɜ ŬɘŰɐɛŬŰŬ ŰŬ 

ɞˊɞɑŬ ŮˊɘəɡɟɩɜɞɜŰŬɘ əŬɘ ŮəŰŮɚɞɨɜŰŬɘ Ŭˊɧ Űɞɜ ŭɘŬəɞɛɘůŰɐ. ȼ ˊɟɞůɏɔɔɘůɖ ŬɡŰɐ ŬˊɞŰɟɏˊŮɘ ŬůɡɜɏˊŮɘŮɠ 

ɛŮŰŬɝɨ ˊŬɘəŰɩɜ, ˊŮɟɘɞɟɑɕŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ŬɡɗŬɑɟŮŰɖɠ Űɞˊɘəɐɠ Űɟɞˊɞˊɞɑɖůɖɠ əŬɘ ŮˊɘŰɟɏˊŮɘ əŮɜŰɟɘəɧ 

ɏɚŮɔɢɞ əɟɑůɘɛɤɜ ɛɖɢŬɜɘůɛɩɜ. ɆŰɞ ˊɚŬɑůɘɞ Űɞɡ Project Lead, ɖ Ůˊɘɚɞɔɐ ŬɡŰɐ ŮɜŬɟɛɞɜɑɕŮŰŬɘ ɛŮ Űɖɜ 

ŬɟɢɘŰŮəŰɞɜɘəɐ ŬɡɗŮɜŰɑŬɠ ˊɞɡ ˊŬɟɞɡůɘɎůŰɖəŮ ůŰɞ ˊɟɞɖɔɞɨɛŮɜɞ əŮűɎɚŬɘɞ. 

 ɇɩɟŬ, ɔɘŬ ɜŬ ůɡɛɛŮŰɎůɢŮɘ ɏɜŬ ŬɜŰɘəŮɑɛŮɜɞ ůŰɖ ŭɘəŰɡŬəɐ ɚŮɘŰɞɡɟɔɑŬ, əɚɖɟɞɜɞɛŮɑ Űɖ əɚɎůɖ 

ὔὩὸύέὶὯὄὩὬὥὺὭέόὶ [12]. ȼ əɚɎůɖ ŬɡŰɐ ŮˊŮəŰŮɑɜŮɘ Űɞ əɚŬůɘəɧ ὓέὲέὄὩὬὥὺὭέόὶ Űɖɠ Unity əŬɘ 

ˊɟɞůɗɏŰŮɘ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ ůɡɔɢɟɞɜɘůɛɞɨ əŬɘ ŬˊɞɛŬəɟɡůɛɏɜɖɠ ŮˊɘəɞɘɜɤɜɑŬɠ. ȾɎɗŮ ŭɘəŰɡŬəɧ 

ŬɜŰɘəŮɑɛŮɜɞ űɏɟŮɘ Ůˊɑůɖɠ ɏɜŬ ὔὩὸύέὶὯὍὨὩὲὸὭὸώ, Űɞ ɞˊɞɑɞ ŮˊɘŰɟɏˊŮɘ Űɖ ɛɞɜŬŭɘəɐ ŰŬɡŰɞˊɞɑɖůɐ Űɞɡ 

ɛɏůŬ ůŰɞ ŭɑəŰɡɞ. ɀɏůɤ ŬɡŰɞɨ, Űɞ ŭɘəŰɡŬəɧ ˊɟɤŰɧəɞɚɚɞ Űɞɡ Mirror çɔɜɤɟɑɕŮɘè ˊɞɘŬ ŬɜŰɘəŮɑɛŮɜŬ ˊɟɏˊŮɘ 

ɜŬ ůɡɔɢɟɞɜɑɕɞɜŰŬɘ əŬɘ ůŮ ˊɞɘɞɡɠ clients. ȼ ɨˊŬɟɝɖ Űɖɠ ŭɘŬəɟɘŰɐɠ ɓɎůɖɠ ὔὩὸύέὶὯὄὩὬὥὺὭέόὶ əŬɗɘůŰɎ 

ůŬűɐ Űɞ ŭɘŬɢɤɟɘůɛɧ ɛŮŰŬɝɨ əŬɗŬɟɎ Űɞˊɘəɐɠ ɚŮɘŰɞɡɟɔɑŬɠ əŬɘ ɚɞɔɘəɐɠ ὓέὲέὄὩὬὥὺὭέόὶ əŬɘ ŭɘŬŭɘəŰɡŬəɎ 

ůɡɔɢɟɞɜɘɕɧɛŮɜɖɠ ůɡɛˊŮɟɘűɞɟɎɠ.  

ȼ ŮˊɘəɞɘɜɤɜɑŬ ɛŮŰŬɝɨ client əŬɘ server ́ ɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛɏůɤ ŬˊɞɛŬəɟɡůɛɏɜɤɜ əɚɐůŮɤɜ 

ɛŮɗɧŭɤɜ (Remote Actions) [13]. ɇɞ Mirror ́ŬɟɏɢŮɘ ůɡɔəŮəɟɘɛɏɜɞɡɠ ɛɖɢŬɜɘůɛɞɨɠ ɔɘŬ Űɞɜ ůəɞˊɧ ŬɡŰɧ: 

¶ Commands. Ƀɘ ɛɏɗɞŭɞɘ ˊɞɡ ŮˊɘůɖɛŬɑɜɞɜŰŬɘ ɛŮ ὅέάάὥὲὨ əŬɚɞɨɜŰŬɘ Ŭˊɧ client ŬɚɚɎ 

ŮəŰŮɚɞɨɜŰŬɘ ůŰɞɜ server. ɀŮ Űɞ Űɟɧˊɞ ŬɡŰɧ, ɞ client ɛˊɞɟŮɑ ɜŬ ŬɘŰɖɗŮɑ ɛɑŬ ŮɜɏɟɔŮɘŬ, ɧˊɤɠ ɖ 

ŮɜŬˊɧɗŮůɖ ˊɧɟɤɜ ůŰɖ ŭŮɝŬɛŮɜɐ, ɢɤɟɑɠ ɜŬ ŰɟɞˊɞˊɞɘŮɑ ɎɛŮůŬ Űɖ əŬŰɎůŰŬůɖ. 

¶ Client Rpc.  Ƀɘ ɛɏɗɞŭɞɘ ɛŮ ὅὰὭὩὲὸὙὴὧ ŮəŰŮɚɞɨɜŰŬɘ ůŰɞɜ server ŬɚɚɎ ɛŮŰŬŭɑŭɞɜŰŬɘ ˊɟɞɠ ɧɚɞɡɠ 

Űɞɡɠ clients. ɉɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɧŰŬɜ ɛɘŬ ŬɚɚŬɔɐ ˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ůŰɞɜ server ˊɟɏˊŮɘ ɜŬ 

ŮɜɖɛŮɟɩůŮɘ ŰŬ ůɡɜŭŮŭŮɛɏɜŬ ɛɏɟɖ. 

¶ Target Rpc. ȷɜŰɑůŰɞɘɢŬ ɛŮ ὝὥὶὫὩὸὙὴὧ, ɛɧɜɞ ˊɞɡ ŮəŰŮɚɞɨɜŰŬɘ ůŮ ůɡɔəŮəɟɘɛɏɜɞ ˊŮɚɎŰɖ 

əŬŰɧˊɘɜ ŮɜŰɞɚɐɠ Űɞɡ server. 

ɇɞ Mirror ́ ŬɟɏɢŮɘ ɛɖɢŬɜɘůɛɞɨɠ ůɡɔɢɟɞɜɘůɛɞɨ ɛŮŰŬɓɚɖŰɩɜ [14](ˊ.ɢ. Ὓώὲὧὠὥὶί), ɞɘ ɞˊɞɑɞɘ 

ŮˊɘŰɟɏˊɞɡɜ Űɖɜ ŬɡŰɧɛŬŰɖ Ůɜɖɛɏɟɤůɖ Űɘɛɩɜ Ŭˊɧ Űɞɜ server ́ɟɞɠ Űɞɡɠ clients ɧŰŬɜ ŬɡŰɏɠ ɛŮŰŬɓɎɚɚɞɜŰŬɘ. 

ȼ ɢɟɐůɖ ůɡɔɢɟɞɜɘůɛɏɜɤɜ ɛŮŰŬɓɚɖŰɩɜ ŮˊɘŰɟɏˊŮɘ Űɖɜ Ŭˊɞűɡɔɐ ɢŮɘɟɞəɑɜɖŰɖɠ ŬˊɞůŰɞɚɐɠ ɛɖɜɡɛɎŰɤɜ ɔɘŬ 

Ŭˊɚɏɠ ɛŮŰŬɓɞɚɏɠ əŬŰɎůŰŬůɖɠ, ŭɘŬŰɖɟɩɜŰŬɠ Űɖ ůɡɜɞɢɐ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. 

 ȾɚŮɑɜɞɜŰŬɠ, Űɞ Mirror Networking ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŰɞ Project Lead ɤɠ ɖ ɓŬůɘəɐ ɡˊɞŭɞɛɐ 

ŭɘəŰɨɤůɖɠ ˊɎɜɤ ůŰɖɜ ɞˊɞɑŬ ɞɘəɞŭɞɛŮɑŰŬɘ ɧɚɖ ɖ ŭɘəŰɡŬəɐ ůɡɛˊŮɟɘűɞɟɎ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ.  

 

4.3 ɃɟɔɎɜɤůɖ ɄɡɟɐɜŬ ɃɜŰɞŰɐŰɤɜ 
 ȼ ɡɚɞˊɞɑɖůɖ Ůɜɧɠ ˊŬɘɢɜɘŭɘɞɨ ůŰɟŬŰɖɔɘəɐɠ ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ ˊɟɞɦˊɞɗɏŰŮɘ ůŬűɐ əŬɘ ůɡɜŮˊɐ 

ɞɟɔɎɜɤůɖ Űɤɜ ɞɜŰɞŰɐŰɤɜ ́ ɞɡ ůɡɔəɟɞŰɞɨɜ Űɞɜ əɧůɛɞ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ɀɞɜɎŭŮɠ, əŰɐɟɘŬ əŬɘ ˊɧɟɞɘ 

ůɡɜɡˊɎɟɢɞɡɜ ůŰɞɜ ɑŭɘɞ ɢɩɟɞ, ɤůŰɧůɞ ŭɘŬűɞɟɞˊɞɘɞɨɜŰŬɘ ɤɠ ˊɟɞɠ Űɞɜ ɟɧɚɞ əŬɘ Űɖ ɚŮɘŰɞɡɟɔɘəɐ Űɞɡɠ 

ůɡɛˊŮɟɘűɞɟɎ ɛɏůŬ ůŰɞ ˊŬɘɢɜɑŭɘ. ȿɧɔɞɡ ɢɎɟɖ, ɏɜŬ əŰɐɟɘɞ ŭŮɜ ŮəŰŮɚŮɑ Űɞɜ ɑŭɘɞ ɟɧɚɞ ɞɨŰŮ ɛɞɘɟɎɕŮŰŬɘ 

əɞɘɜɏɠ ŮɜɏɟɔŮɘŮɠ ɛŮ ɛɑŬ ɛɞɜɎŭŬ. ũɘŬ Űɖɜ Ŭˊɞűɡɔɐ ůɡɔəŮɢɡɛɏɜɤɜ ɘŮɟŬɟɢɘɩɜ, ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ Project 

Lead ɞɟɔŬɜɩɜŮɘ Űɘɠ ɞɜŰɧŰɖŰŮɠ ɓɎůŮɘ ɚŮɘŰɞɡɟɔɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ əŬɘ ɧɢɘ Ŭˊɚɩɠ ɓɎůŮɘ Űɨˊɞɡ. 

ȰŰůɘ, ɧɛɞɘŮɠ ɞɜŰɧŰɖŰŮɠ ɛɞɘɟɎɕɞɜŰŬɘ əɞɘɜɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɚŮɘŰɞɡɟɔɑŮɠ Űɞɡ 

əɩŭɘəŬ ɛɧɜɞ ŮəŮɑ ˊɞɡ ŮɑɜŬɘ ɤűɏɚɘɛɞ əŬɘ ɢɟŮɘɎɕŮŰŬɘ. 
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ȹɘɎɔɟŬɛɛŬ 7: ȹɘɎɔɟŬɛɛŬ UML ́ɡɟɐɜŬ ɞɜŰɞŰɐŰɤɜ. 

ȼ ŭɞɛɐ ŬɡŰɐ ŬˊɞŰɡˊɩɜŮŰŬɘ ůŰɞ ȹɘɎɔɟŬɛɛŬ UML ́ ɡɟɐɜŬ ɞɜŰɞŰɐŰɤɜ (ȹɘɎɔɟŬɛɛŬ 7) Űɖɠ 

ˊŬɟɞɨůŬɠ ŮɜɧŰɖŰŬɠ, ɧˊɞɡ əŬɘ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɞ ɓŬůɘəɧɠ ˊɡɟɐɜŬɠ Űɤɜ ɞɜŰɞŰɐŰɤɜ əŬɘ ɞɘ ůɢɏůŮɘɠ ɛŮŰŬɝɨ 

Űɞɡɠ. 
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4.3.1 ȹɡɜŬŰɧŰɖŰŬ Ⱥˊɘɚɞɔɐɠ 

 ɆŰɖ əɞɟɡűɐ Űɖɠ ŭɞɛɐɠ ɓɟɑůəŮŰŬɘ Űɞ interface ὍὅὥὲὄὩὛὩὰὩὧὸὩὨ, Űɞ ɞˊɞɑɞ ɞɟɑɕŮɘ Űɘ ŬˊŬɘŰŮɑŰŬɘ ɜŬ  

ɡɚɞˊɞɘŮɑ əɎɗŮ ɞɜŰɧŰɖŰŬ ɔɘŬ ɜŬ ɛˊɞɟŮɑ ɜŬ ŮˊɘɚŮɔŮɑ Ŭˊɧ Űɞɜ ˊŬɑəŰɖ. ȼ ŭɘŮˊŬűɐ ŬɡŰɐ ́ŮɟɘɚŬɛɓɎɜŮɘ: 

1. ɛɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ ŮɜŰɧɠ Űɖɠ ˊŬɟŰɑŭŬɠ, ὍὲὋὥάὩὍὲὸὥὲὧὩὍὨ, 

2. ŬɜŬűɞɟɎ ůŮ ŭŮŭɞɛɏɜŬ Ůˊɘɚɞɔɐɠ, ὛὩὰὩὧὸὥὦὰὩὈὥὸὥ, 

3. ŬɜŬűɞɟɎ ůŮ ˊɚɖɟɞűɞɟɑŬ ɞɛɎŭŬɠ, ὝὩὥάὅέάὴέὲὩὲὸ, 

4. əŬɗɩɠ əŬɘ ɛŮɗɧŭɞɡɠ ɢŮɘɟɘůɛɞɨ əŬŰɎůŰŬůɖɠ Ůˊɘɚɞɔɐɠ, ὕὲὛὩὰὩὧὸὩὨȟὕὲὈὩίὩὰὩὧὸὩὨ. 

ȼ ɨˊŬɟɝɖ ŮɜɘŬɑɞɡ ˊɚŬɘůɑɞɡ ŮˊɘŰɟɏˊŮɘ ůŰɞ ůɨůŰɖɛŬ Ůˊɘɚɞɔɐɠ ɜŬ ɚŮɘŰɞɡɟɔŮɑ ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ Űɞ 

ůɡɔəŮəɟɘɛɏɜɞ Űɨˊɞ ɞɜŰɧŰɖŰŬɠ, ŬɟəŮɑ ŬɡŰɧ ɜŬ ɡɚɞˊɞɘŮɑ Űɞ ůɡɔəŮəɟɘɛɏɜɞ interface. 

 

4.3.2 ȹɘŬɢɤɟɘůɛɧɠ ɄŬɗɖŰɘəɩɜ əŬɘ ȺɜŮɟɔɩɜ ɃɜŰɞŰɐŰɤɜ 

ȼ ŬɟɢɘŰŮəŰɞɜɘəɐ ɡɚɞˊɞɑɖůɖɠ Űɞɡ Project Lead ŭɘŬɢɤɟɑɕŮɘ Űɘɠ ŮˊɘɚɏɝɘɛŮɠ ɞɜŰɧŰɖŰŮɠ ůŮ ŭɨɞ 

ŭɘŬəɟɘŰɏɠ ŬűɖɟɖɛɏɜŮɠ (abstract) əŬŰɖɔɞɟɑŮɠ: 

1. ὛὩὰὩὧὸὥὦὰὩὄὥίὭὧ əŬɘ 

2. ὅὥὲὙὩὧὩὭὺὩὅέάάὥὲὨίȢ 
ȾŬɘ ɞɘ ŭɨɞ əɚɖɟɞɜɞɛɞɨɜ Ŭˊɧ Űɞ ὔὩὸύέὶὯὄὩὬὥὺὭέόὶ, ɩůŰŮ ɜŬ ŮɜŰɎůůɞɜŰŬɘ ůŰɞ ŭɘəŰɡŬəɧ ɛɞɜŰɏɚɞ Űɞɡ 

Mirror, əŬɘ ɡɚɞˊɞɘɞɨɜ Űɞ ὍὅὥὲὄὩὛὩὰὩὧὸὩὨ. ɋůŰɧůɞ ɖ ŭɘŬűɞɟɎ Űɞɡɠ ɏɔəŮɘŰŬɘ ůŰɘɠ ɚŮɘŰɞɡɟɔɘəɏɠ 

ŬˊŬɘŰɐůŮɘɠ əŬɘ ŭɡɜŬŰɧŰɖŰɏɠ Űɞɡɠ. 

ȼ əɚɎůɖ ╢▄■▄╬◄╪╫■▄║╪▼░╬ ɡɚɞˊɞɘɐɗɖəŮ ɔɘŬ ɜŬ ŬɜŬˊŬɟɘůŰɎ ˊŬɗɖŰɘəɏɠ ɞɜŰɧŰɖŰŮɠ, ɧˊɤɠ ɞɘ 

ˊɧɟɞɘ. Ƀɘ ɞɜŰɧŰɖŰŮɠ ŬɡŰɏɠ ɛˊɞɟɞɨɜ ɜŬ ŮˊɘɚŮɢɗɞɨɜ əŬɘ ɜŬ ˊŬɟɏɢɞɡɜ ˊɚɖɟɞűɞɟɑŮɠ ůŰɞɜ ˊŬɑəŰɖ, ŭŮɜ 

ŭɘŬɗɏŰɞɡɜ ɧɛɤɠ ŮɜŮɟɔɐ ůɡɛˊŮɟɘűɞɟɎ ɞɨŰŮ ŭɏɢɞɜŰŬɘ ŮɜŰɞɚɏɠ. Ƀ ɟɧɚɞɠ Űɞɡɠ ůŰɞɜ əɧůɛɞ ŮɑɜŬɘ ůŰŬŰɘəɧɠ 

əŬɘ ŭŮɜ ˊŮɟɘɚŬɛɓɎɜŮɘ ŮəŰɏɚŮůɖ ŮɜŮɟɔŮɘɩɜ. ȷɜŰɘɗɏŰɤɠ, ɖ əɚɎůɖ ╒╪▪╡▄╬▄░○▄╒▫□□╪▪▀▼ 

ɡɚɞˊɞɘɐɗɖəŮ ɔɘŬ ɜŬ ŬɜŬˊŬɟɘůŰɎ ŮɜŮɟɔɏɠ ɞɜŰɧŰɖŰŮɠ, ɧˊɤɠ ɞɘ ɛɞɜɎŭŮɠ əŬɘ ŰŬ əŰɐɟɘŬ. ȺəŰɧɠ Ŭˊɧ Űɖ 

ŭɡɜŬŰɧŰɖŰŬ Ůˊɘɚɞɔɐɠ, ɞɘ ɞɜŰɧŰɖŰŮɠ ŬɡŰɏɠ ŭɏɢɞɜŰŬɘ ŮɜŰɞɚɏɠ Ŭˊɧ Űɞɜ ˊŬɑəŰɖ əŬɘ ŮəŰŮɚɞɨɜ ŮɜɏɟɔŮɘŮɠ. 

ɄŮɟɘɚŬɛɓɎɜɞɡɜ ŬűɖɟɖɛɏɜŮɠ ɛŮɗɧŭɞɡɠ ˊɞɡ ɞɟɑɕɞɡɜ ůɡɛˊŮɟɘűɞɟɏɠ ɧˊɤɠ ŭɘŬɔɟŬűɐ, ŬɚɚŬɔɐ ɢɟɤɛɎŰɤɜ 

ɞɛɎŭŬɠ əŬɘ ɎɚɚŮɠ ɚŮɘŰɞɡɟɔɑŮɠ ˊɞɡ ŮɝŮɘŭɘəŮɨɞɜŰŬɘ ůŰɘɠ Ůˊɘɛɏɟɞɡɠ ɡɚɞˊɞɘɐůŮɘɠ. Ƀ ŭɘŬɢɤɟɘůɛɧɠ ŬɡŰɧɠ 

ŬˊɞŰɟɏˊŮɘ Űɖɜ ŬɜɎɛɘɝɖ ˊŬɗɖŰɘəɐɠ əŬɘ ŮɜŮɟɔɐɠ ɚɞɔɘəɐɠ ůŰɖɜ ɑŭɘŬ ɘŮɟŬɟɢɑŬ əŬɘ ŮɜɘůɢɨŮɘ Űɖɜ əŬɗŬɟɧŰɖŰŬ 

Űɖɠ ůɢŮŭɑŬůɖɠ. 

 

4.4 ɄŬɑəŰɖɠ əŬɘ ȷɚɚɖɚŮˊɑŭɟŬůɖ 
ȳˊɤɠ ˊŬɟɞɡůɘɎůŰɖəŮ əŬɘ ůŰɖɜ ŮɜɧŰɖŰŬ 3.4.2, ůŮ ɏɜŬ ˊŬɘɢɜɑŭɘ RTS, ɞ ˊŬɑəŰɖɠ ŭŮɜ ɡűɑůŰŬŰŬɘ ɤɠ 

ɞɜŰɧŰɖŰŬ ɛŮ ŰŬ ŭɘəɎ Űɞɡ ɔɟŬűɘəɎ ůŰɞɘɢŮɑŬ ŮɜŰɧɠ Űɞɡ əɧůɛɞɡ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, ɧˊɤɠ ɗŬ ůɡɜɏɓŬɘɜŮ ůŮ ɏɜŬ 

ˊŬɘɢɜɑŭɘ ˊŮɟɘˊɏŰŮɘŬɠ ŰɟɑŰɞɡ ˊɟɞůɩˊɞɡ. ȹŮɜ ŭɘŬɗɏŰŮɘ űɡůɘəɐ ˊŬɟɞɡůɑŬ ůŰɞɜ ɢɎɟŰɖ ɞɨŰŮ ŬˊŮɘəɞɜɑɕŮŰŬɘ ɤɠ 

ɢŬɟŬəŰɐɟŬɠ ˊɞɡ əɘɜŮɑŰŬɘ ůŰɞɜ ɢɩɟɞ. ȷɜŰɘɗɏŰɤɠ, ɚŮɘŰɞɡɟɔŮɑ ɤɠ ŭɘŬɢŮɘɟɘůŰɐɠ Űɞɡ ˊŮŭɑɞɡ ɛɎɢɖɠ, 

ŮɚɏɔɢɞɜŰŬɠ ɏɛɛŮůŬ Űɘɠ ɞɜŰɧŰɖŰŮɠ ɛɏůɤ ɛɖɢŬɜɘůɛɩɜ Ůˊɘɚɞɔɐɠ əŬɘ ŮɜŰɞɚɩɜ əŬɘ ɚŬɛɓɎɜɞɜŰŬɠ 

ˊɚɖɟɞűɞɟɑŮɠ ɛɏůɤ Űɖɠ ŭɘŮˊŬűɐɠ ɢɟɐůŰɖ. 

ȼ ŬɜŬˊŬɟɎůŰŬůɖ ŮɜŰɧɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ Űɞɡ ˊŬɑəŰɖ ůŰɞ Project Lead ɡɚɞˊɞɘŮɑŰŬɘ ɛɏůɤ Űɞɡ 

ὔὩὸύέὶὯὖὰὥώὩὶ prefab16. ɇɞ prefab ŬɡŰɧ ŭŮ ˊŮɟɘɞɟɑɕŮŰŬɘ ůŮ ɛɑŬ əɚɎůɖ ŬɚɚɎ ŬˊɞŰŮɚŮɑ ůɨɜɗŮůɖ 

ˊɞɚɚŬˊɚɩɜ ὔὩὸύέὶὯὄὩὬὥὺὭέόὶ scripts, əŬɗɏɜŬ Ŭˊɧ ŰŬ ɞˊɞɑŬ ŮəŰŮɚɏɘ ůŬűɩɠ ɞɟɘůɛɏɜɞ ɟɞɚɧ. ȼ Ůˊɘɚɞɔɐ 

ŬɡŰɐ ŬˊɞŰɟɏˊŮɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ ɛɞɜɞɚɘɗɘəɐɠ əɚɎůɖɠ əŬɘ ŮˊɘŰɟɏˊŮɘ Űɞ ŭɘŬɢɤɟɘůɛɧ Ůɡɗɡɜɩɜ ůŮ Ůˊɘɛɏɟɞɡɠ 

ɡˊɞůɡůŰɐɛŬŰŬ.  

ɆɡɔəɟɘɛɏɜŬ, o ╝▄◄◌▫►▓╟■╪◐▄► ́ ŮɟɘɚŬɛɓɎɜŮɘ ŭɘŬəɟɘŰɎ ŮɝŬɟŰɐɛŬŰŬ: 

1. Űɞɜ ɏɚŮɔɢɞ Űɖɠ əɎɛŮɟŬɠ, 

 
16 Unity Docs, Prefab, https://docs.unity3d.com/550/Documentation/Manual/Prefabs.html 
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2. Űɖ ŭɘŬɢŮɑɟɘůɖ Űɞɡ əɏɟůɞɟŬ, 

3. Űɖɜ ŮˊŮɝŮɟɔŬůɑŬ Ůɘůɧŭɤɜ əŬɘ Űɖɜ ŮɟɛɖɜŮɑŬ ŮɜŮɟɔŮɘɩɜ, 

4. Űɖ ŭɘŬŰɐɟɖůɖ əŬŰɎůŰŬůɖɠ Űɞɡ ˊŬɑəŰɖ əŬɘ 

5. Űɖɜ ŬˊɞɗɐəŮɡůɖ əŬɘ ˊŬɟɞɢɐ ˊɚɖɟɞűɞɟɘɩɜ əŬɘ ŬɜŬűɞɟɩɜ ˊɟɞɠ ɎɚɚŬ ůɡůŰɐɛŬŰŬ. 

ȼ ɞɟɔɎɜɤůɖ ŬɡŰɐ ŮˊɘŰɟɏˊŮɘ Űɖɜ əŬɗŬɟɐ ŭɘɎəɟɘůɖ ɛŮŰŬɝɨ ɞˊŰɘəɐɠ ŬɜŬˊŬɟɎůŰŬůɖɠ, ŮɟɛɖɜŮɑŬɠ 

Ůɘůɧŭɞɡ əŬɘ ɚɞɔɘəɐɠ əŬŰɎůŰŬůɖɠ, Ůɜɩ ŰŬɡŰɧɢɟɞɜŬ ŮɜŰɎůůŮɘ ɧɚŬ ŰŬ Ůˊɘɛɏɟɞɡɠ ůŰɞɘɢŮɑŬ ůŰɞ ŭɘəŰɡŬəɧ 

ˊɚŬɑůɘɞ Űɖɠ ŮűŬɟɛɞɔɐɠ. ɆŰɘɠ ŮɜɧŰɖŰŮɠ ́ ɞɡ Ŭəɞɚɞɡɗɞɨɜ, ŬɜŬɚɨɞɜŰŬɘ ŭɘŬŭɞɢɘəɎ ŰŬ Ůˊɘɛɏɟɞɡɠ ŬɡŰɎ 

ɡˊɞůɡůŰɐɛŬŰŬ, ɝŮəɘɜɩɜŰŬɠ Ŭˊɧ Űɖɜ ŬɟɢɘŰŮəŰɞɜɘəɐ Űɞɡ ὔὩὸύέὶὯὖὰὥώὩὶ. 

 

4.4.1 ȷɟɢɘŰŮəŰɞɜɘəɐ ȹɞɛɐ Űɞɡ NetworkPlayer 

 
ȹɘɎɔɟŬɛɛŬ 8: ȹɘɎɔɟŬɛɛŬ UML Component ɔɘŬ Űɞɜ NetworkPlayer. 

ɆŰɞ ȹɘɎɔɟŬɛɛŬ 8 ŬˊɞŰɡˊɩɜŮŰŬɘ ɖ ŬɟɢɘŰŮəŰɞɜɘəɐ ŭɞɛɐ Űɞɡ ὔὩὸύέὶὯὖὰὥώὩὶ. ɆɡɔəɟɘɛɏɜŬ, ɞ 

ὔὩὸύέὶὯὖὰὥώὩὶ űɏɟŮɘ ŰŬ ŬəɧɚɞɡɗŬ ɓŬůɘəɎ components: 

¶ ὖὰὥώὩὶὅὥάὩὶὥὅέὲὸὶέὰί, ɡˊŮɨɗɡɜɞ ɔɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ əɎɛŮɟŬɠ Űɞɡ ˊŬɑəŰɖ. 

¶ ὖὰὥώὩὶὅόὶίέὶ, Űɞ ɞˊɞɑɞ ŭɘŬɢŮɘɟɑɕŮŰŬɘ Űɖ ŭɡɜŬɛɘəɐ ɛŮŰŬɓɞɚɐ Űɖɠ ɡűɐɠ Űɞɡ əɏɟůɞɟŬ ŬɜɎɚɞɔŬ ɛŮ 

Űɞ ˊɚŬɑůɘɞ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ. 

¶ ὖὰὥώὩὶὓέόίὩὃὧὸὭέὲί, ˊɞɡ ŬˊɞŰŮɚŮɑ Űɞ əɨɟɘɞ script ŮɟɛɖɜŮɑŬɠ Ůɘůɧŭɞɡ əŬɘ ŭɘŬɛŮůɞɚɎɓɖůɖɠ 

ŮɜŮɟɔŮɘɩɜ. 

¶ ὖὰὥώὩὶὛὸὥὸὩ, Űɞ ɞˊɞɑɞ ŭɘŬŰɖɟŮɑ ˊɚɖɟɞűɞɟɑŮɠ əŬŰɎůŰŬůɖɠ Űɞɡ ˊŬɑəŰɖ, ɧˊɤɠ ŭɘŬɗɏůɘɛɞɘ ˊɧɟɞɘ, 

ˊɚɖɗɡůɛɧɠ əŬɘ ɞɛɎŭŬ. 
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¶ ὖὰὥώὩὶὅέὲὸὩὼὸ, ˊɞɡ ɚŮɘŰɞɡɟɔŮɑ ɤɠ űɞɟɏŬɠ ˊŬɟɞɢɐɠ ŬɜŬűɞɟɩɜ əŬɘ ŭŮŭɞɛɏɜɤɜ ůŮ ɎɚɚŬ 

ůɡůŰɐɛŬŰŬ. 

¶ ὖὰὥώὩὶὙὩὪὩὶὩὲὧὩί, ɏɜŬ ɓɞɖɗɖŰɘəɧ component ́ ɞɡ ůɡɔəŮɜŰɟɩɜŮɘ ůɡɢɜɎ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜŮɠ 

ŬɜŬűɞɟɏɠ ɔɘŬ ŰŬɢɨŰŮɟɖ ˊɟɧůɓŬůɖ. 

¶ ὔὩὸύέὶὯὍὨὩὲὸὭὸώ, ŬˊŬɟŬɑŰɖŰɞ ɔɘŬ Űɖɜ ɏɜŰŬɝɖ Űɞɡ prefab ůŰɞ ŭɘəŰɡŬəɧ ɛɞɜŰɏɚɞ Űɞɡ Mirror. 

ȼ ɢɟɐůɖ ůɨɜɗŮůɖɠ ́ ɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŰɞ ŭɘɎɔɟŬɛɛŬ, ŭɖɚɩɜŮɘ ɧŰɘ ŰŬ ˊŬɟŬˊɎɜɤ components 

ŬˊɞŰŮɚɞɨɜ ɛɏɟɖ Űɞɡ ὔὩὸύέὶὯὖὰὥώὩὶ əŬɘ ŭŮɜ ɡűɑůŰŬɜŰŬɘ ŬɡŰɧɜɞɛŬ ůŰɞ ˊɚŬɑůɘɞ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ Űɞɡ 

ˊŬɑəŰɖ. ȾɎɗŮ component ŮˊɘŰŮɚŮɑ ɏɜŬɜ ůɡɔəŮəɟɘɛɏɜɞ əŬɘ əŬɚɩɠ ɞɟɘůɛɏɜɞ ɟɧɚɞ, ɢɤɟɑɠ ɜŬ ŮɛˊɚɏəŮŰŬɘ 

ɎɛŮůŬ ůŰɖɜ ŮůɤŰŮɟɘəɐ ɚɞɔɘəɐ Űɤɜ ɡˊɞɚɞɑˊɤɜ, ɔŮɔɞɜɧɠ ˊɞɡ ŮˊɘŰɟɏˊŮɘ əŬɗŬɟɐ ŭɘɎəɟɘůɖ ɛŮŰŬɝɨ Ůˊɘˊɏŭɤɜ 

ŬɚɚɖɚŮˊɑŭɟŬůɖɠ əŬɘ Ůˊɘˊɏŭɤɜ əŬŰɎůŰŬůɖɠ. 

ɆɡɔəŮəɟɘɛɏɜŬ, ŭɘŬəɟɑɜɞɜŰŬɘ ŰɟŮɘɠ ɚɞɔɘəɏɠ ˊŮɟɘɞɢɏɠ: 

¶ Interaction Layer, ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ ŰŬ components ŰŬ ɞˊɞɑŬ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ɎɛŮůɖ 

ŬɚɚɖɚŮˊɑŭɟŬůɖ Űɞɡ ɢɟɐůŰɖ ɛŮ Űɞɜ əɧůɛɞ (əɎɛŮɟŬ, əɏɟůɞɟŬɠ, ŮɟɛɖɜŮɑŬ Ůɘůɧŭɞɡ). 

¶ State Layer, ˊɞɡ ŭɘŬŰɖɟŮɑ əŬɘ ˊŬɟɏɢŮɘ ˊɚɖɟɞűɞɟɑŮɠ əŬŰɎůŰŬůɖɠ. 

¶ Support Layer, ˊɞɡ ɡˊɞůŰɖɟɑɕŮɘ Űɖ ɔɟɐɔɞɟɖ ˊɟɧůɓŬůɖ əŬɘ ŭɘŬɛɞɑɟŬůɖ ŬɜŬűɞɟɩɜ. 

ȼ ɞɟɔɎɜɤůɖ ŬɡŰɐ ŭɘŬůűŬɚɑɕŮɘ ɧŰɘ ɖ ɞˊŰɘəɐ ŬɜŬˊŬɟɎůŰŬůɖ, ɖ ŮˊŮɝŮɟɔŬůɑŬ Ůɘůɧŭɞɡ əŬɘ ɖ ɚɞɔɘəɐ 

əŬŰɎůŰŬůɖɠ ŭŮɜ ůɡɔɢɏɞɜŰŬɘ, ŬˊɞűŮɨɔɞɜŰŬɠ Űɖ ŭɖɛɘɞɡɟɔɑŬ ɛɞɜɞɚɘɗɘəɩɜ ŭɞɛɩɜ əŬɘ ŮˊɘŰɟɏˊɞɜŰŬɠ ůŰɞ 

əɎɗŮ ɡˊɞůɨůŰɖɛŬ ɜŬ ŮɝŮɚɑůůŮŰŬɘ ŬɜŮɝɎɟŰɖŰŬ. 

 

4.4.2 ɆɨůŰɖɛŬ ȾɎɛŮɟŬɠ 

ȼ əɎɛŮɟŬ ŬˊɞŰŮɚŮɑ ɓŬůɘəɧ ɛɖɢŬɜɘůɛɧ Ůɚɏɔɢɞɡ əŬɘ ɗɏŬůɖɠ Űɞɡ əɧůɛɞɡ. ȼ ɗɏůɖ, ɖ ɔɤɜɑŬ əŬɘ ɖ 

ŰŬɢɨŰɖŰŬ ɛŮŰŬəɑɜɖůɐɠ Űɖɠ ŮˊɖɟŮɎɕɞɡɜ ɎɛŮůŬ Űɖɜ ŮɛˊŮɘɟɑŬ Űɞɡ ˊŬɑəŰɖ, Űɖɜ ŬɜŬɔɜɤůɘɛɧŰɖŰŬ Űɞɡ ˊŮŭɑɞɡ 

əŬɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ŭɘŬɢŮɑɟɘůɖɠ ˊɞɚɚŬˊɚɩɜ ɞɜŰɞŰɐŰɤɜ. ɆŰɞ Project Lead ɖ ɡɚɞˊɞɑɖůɖ ɓŬůɑɕŮŰŬɘ ůŮ 

Ůɘəɞɜɘəɐ əɎɛŮɟŬ ╒░▪▄□╪╬▐░▪▄, ɖ ɞˊɞɑŬ ŬəɞɚɞɡɗŮɑ ɏɜŬ ŬɜŮɝɎɟŰɖŰɞ əŬɘ ɞɟɘůɛɏɜɞ ŬɜŰɘəŮɑɛŮɜɞ-ůŰɧɢɞ 

(camera target). ȼ Ůˊɘɚɞɔɐ ŬɡŰɐ ŮˊɘŰɟɏˊŮɘ Űɖɜ Ŭˊɞɛɧɜɤůɖ Űɖɠ ɚɞɔɘəɐɠ əɑɜɖůɖɠ Ŭˊɧ Űɖɜ ɑŭɘŬ Űɖɜ əɎɛŮɟŬ, 

ŭɘŮɡəɞɚɨɜɞɜŰŬɠ Űɞɜ ɏɚŮɔɢɞ ɛŮŰŬŰɞˊɑůŮɤɜ ɢɤɟɑɠ ɎɛŮůɖ ˊŬɟɏɛɓŬůɖ ůŰŬ ŮůɤŰŮɟɘəɎ Űɖɠ ɢŬɟŬəŰɖɟɘůŰɘəɎ. 

ȼ ɔɤɜɑŬ ɗɏŬůɖɠ ŮɑɜŬɘ 40 ɛɞɑɟŮɠ ůŰɞɜ ɎɝɞɜŬ x əŬɘ 40 ɛɞɑɟŮɠ ůŰɞɜ ɎɝɞɜŬ y, ́ɟɞůűɏɟɞɜŰŬɠ ɛɘŬ Ůˊɘəɚɘɜɐ 

ɔɤɜɑŬ ɗɏŬůɖɠ ɞɟɗɞɔɟŬűɘəɐɠ ˊɟɞɓɞɚɐɠ. ȼ əɚɐůɖ ŬɡŰɐ ɚŬɛɓɎɜŮŰŬɘ űɡůɘəɎ ɡˊɧɣɖ ɔɘŬ Űɖɜ ɞɟɗɐ 

ˊŬɟɎɚɚɖɚɖ ɛŮŰŬəɑɜɖůɖ ɤɠ ˊɟɞɠ Űɞɜ ɢɎɟŰɖ.  

ȷɜŬɚɡŰɘəɧŰŮɟŬ, ɖ ɛŮŰŬəɑɜɖůɖ Űɖɠ əɎɛŮɟŬɠ, ɧˊɤɠ ŬɡŰɐ ɡɚɞˊɞɘŮɑŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 9, 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɧŰŬɜ ɞ əɏɟůɞɟŬɠ ˊɚɖůɘɎɕŮɘ ŰŬ ɧɟɘŬ Űɖɠ ɞɗɧɜɖɠ. ɋůŰɧůɞ, ɚɧɔɤ Űɖɠ əŮəɚɘɛɏɜɖɠ 

ɔɤɜɑŬɠ Űɖɠ əɎɛŮɟŬɠ, ɖ ɛŮŰŬŰɧˊɘůɖ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ Ŭˊɚɩɠ əŬŰɎ ɛɐəɞɠ Űɤɜ Ŭɝɧɜɤɜ X əŬɘ Z. ȷɜ 

ɛŮŰŬəɘɜɖɗŮɑ ɖ əɎɛŮɟŬ ɛŮŰŬŰɞˊɑɕɞɜŰŬɠ Ŭˊɚɩɠ Űɖɜ ɗɏůɖ Űɖɠ ůŰɞɜ ɎɝɞɜŬ X & Z, ŮɘůɎɔŮŰŬɘ ůűɎɚɛŬ ɗɏůɖɠ 

Űɞ ɞˊɞɑɞ ɞűŮɑɚŮŰŬɘ ůŰɖ ɔɤɜɑŬ əɚɑůɖɠ. ȰŰůɘ, ŬˊŬɘŰŮɑŰŬɘ ˊɟɞɓɞɚɐ Űɤɜ ŭɘŬɜɡůɛɎŰɤɜ forward əŬɘ right 

Űɖɠ əɎɛŮɟŬɠ ůŰɞ ɞɟɘɕɧɜŰɘɞ ŮˊɑˊŮŭɞ, ɔɘŬ ɜŬ əŬŰŬɚɞɔɘůŰŮɑ Űɞ ˊɟɞŬɜŬűŮɟɗɏɜ ůűɎɚɛŬ ́ɞɡ ŮɘůɎɔŮɘ ɖ əɚɑůɖ 

əŬɘ ɜŬ ŭɘɞɟɗɤɗŮɑ. ɆŰɞ ˊŬɟŬəɎŰɤ ŬˊɧůˊŬůɛŬ űŬɑɜŮŰŬɘ ɞɟɘůɛɧɠ əŬɘ ɞ ɡˊɞɚɞɔɘůɛɧɠ Űɤɜ ˊɟɞɓŮɓɚɖɛɏɜɤɜ 

ŭɘŬɜɡůɛɎŰɤɜ: 

ὠὩὧὸέὶσ ὪὰὥὸὊέὶύὥὶὨ  ὠὩὧὸέὶσȢὖὶέὮὩὧὸὕὲὖὰὥὲὩὧὥάὝȢὪέὶύὥὶὨȟὠὩὧὸέὶσȢόὴȢὲέὶάὥὰὭᾀὩὨȠ 
ὠὩὧὸέὶσ ὪὰὥὸὙὭὫὬὸ    ὠὩὧὸέὶσȢὖὶέὮὩὧὸὕὲὖὰὥὲὩὧὥάὝȢὶὭὫὬὸȟὠὩὧὸέὶσȢόὴȢὲέὶάὥὰὭᾀὩὨȠ 
ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ŭɘŬůűŬɚɑɕŮŰŬɘ ɧŰɘ ɖ ɛŮŰŬəɑɜɖůɖ ˊŬɟŬɛɏɜŮɘ ˊŬɟɎɚɚɖɚɖ ůŰɞ ŮˊɑˊŮŭɞ Űɞɡ ŮŭɎűɞɡɠ 

ŬɜŮɝŬɟŰɐŰɤɠ Űɖɠ əɚɑůɖɠ Űɖɠ əɎɛŮɟŬɠ. Ⱥˊɘˊɚɏɞɜ, ɖ ŰŬɢɨŰɖŰŬ əɑɜɖůɖɠ ŭŮɜ ŮɑɜŬɘ ůŰŬɗŮɟɐ, ŬɚɚɎ 

ˊɟɞůŬɟɛɧɕŮŰŬɘ ŭɡɜŬɛɘəɎ ɛɏůɤ ŮˊɘŰɎɢɡɜůɖɠ əŬɘ ŮˊɘɓɟɎŭɡɜůɖɠ, ɏŰůɘ ɩůŰŮ ɜŬ ɛɖ əɞɡɟɎɕŮŰŬɘ ɞ 

ˊŬɑəŰɖɠ ůŮ ɛŮɔɎɚŮɠ ɛŮŰŬəɘɜɐůŮɘɠ. 

ȼ ɢɟɐůɖ Űɖɠ ὓὥὸὬὪȢὓέὺὩὝέύὥὶὨί ŮɝŬůűŬɚɑɕŮɘ ɞɛŬɚɐ ɛŮŰŬɓɞɚɐ Űɖɠ ŰŬɢɨŰɖŰŬɠ, 

ŬˊɞűŮɨɔɞɜŰŬɠ ŬˊɧŰɞɛŮɠ ŬɚɚŬɔɏɠ ˊɞɡ ɗŬ ŮˊɖɟɏŬɕŬɜ ŬɟɜɖŰɘəɎ Űɖɜ ŮɛˊŮɘɟɑŬ ˊɚɞɐɔɖůɖɠ. 
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ȺɘəɧɜŬ 9: ȾɩŭɘəŬɠ ɔɘŬ Űɖɜ əɑɜɖůɖ Űɖɠ əɎɛŮɟŬɠ. Edge Panning. 

ũɘŬ ɚŮɘŰɞɡɟɔɑŮɠ ɧˊɤɠ Ůˊɘɚɞɔɐ ůɖɛŮɑɞɡ Ŭˊɧ mini-map, ŬˊŬɘŰŮɑŰŬɘ ɎɛŮůɖ ɛŮŰŬŰɧˊɘůɖ Űɖɠ 

əɎɛŮɟŬɠ ůŮ ŭŮŭɞɛɏɜŮɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ Űɞɡ əɧůɛɞɡ. ȼ ɡɚɞˊɞɑɖůɖ, ȺɘəɧɜŬ 10, ŬɡŰɐ ŭŮɜ ɛˊɞɟŮɑ ɜŬ ɓŬůɘůŰŮɑ 

ůŮ Ŭˊɚɐ ŬɜɎɗŮůɖ ɗɏůɖɠ, əŬɗɩɠ ɖ əɚɑůɖ Űɖɠ əɎɛŮɟŬɠ ŭɖɛɘɞɡɟɔŮɑ ɞˊŰɘəɐ ɛŮŰŬŰɧˊɘůɖ ɛŮŰŬɝɨ ůɖɛŮɑɞɡ 

ŮŭɎűɞɡɠ əŬɘ ɗɏůɖɠ əɎɛŮɟŬɠ. ũɘŬ Űɞɜ ɚɧɔɞ ŬɡŰɧ ɡˊɞɚɞɔɑɕŮŰŬɘ ɖ ŭɘɞɟɗɤɛɏɜɖ Ŭˊɧəɚɘůɖ ɛŮ ɓɎůɖ Űɞ ɨɣɞɠ 

Űɖɠ əɎɛŮɟŬɠ, Űɖɜ ɔɤɜɑŬ əɚɑůɖɠ əŬɘ Űɖ ˊɟɞɓɞɚɐ Űɞɡ forward ŭɘŬɜɨůɛŬŰɞɠ. 

ɇɞ ŰŮɚɘəɧ ŭɘɞɟɗɤɛɏɜɞ ůɖɛŮɑɞ ˊɟɞəɨˊŰŮɘ ŬűŬɘɟɩɜŰŬɠ Űɞ offset Ŭˊɧ Űɞ ɕɖŰɞɨɛŮɜɞ ground point: 

ὠὩὧὸέὶσ ὧέὶὶὩὧὸὩὨὝὥὶὫὩὸὖέί  ὸὥὶὫὩὸὋὶέόὲὨὖέὭὲὸ  ὧὥάὊέὶύὥὶὨ z ὪέὶύὥὶὨὕὪὪίὩὸȠ 
 

ȼ ŭɘŬŭɘəŬůɑŬ ŬɡŰɐ ŭɘŬůűŬɚɑɕŮɘ ɧŰɘ Űɞ ůɖɛŮɑɞ ˊɞɡ ŮˊɘɚɏɔŮŰŬɘ ůŰɞ ŮˊɑˊŮŭɞ Űɞɡ ŮŭɎűɞɡɠ ŬɜŰɘůŰɞɘɢŮɑ ɞˊŰɘəɎ 

ůŰɞ əɏɜŰɟɞ Űɖɠ ɞɗɧɜɖɠ. 
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ȺɘəɧɜŬ 10: ɀɏɗɞŭɞɠ ɛŮŰŬəɑɜɖůɖɠ Űɖɠ əɎɛŮɟŬɠ ůŮ ůɖɛŮɑɞ. 

 

 ɇɏɚɞɠ, ɖ ɛŮŰŬɓɞɚɐ Űɖɠ ɛŮɔɏɗɡɜůɖɠ/ůɛɑəɟɡɜůɖɠ Űɖɠ ˊɟɞɓɞɚɐɠ ůŰɞɜ ɢɎɟŰɖ Űɞ ɚŮɔɧɛŮɜɞ zoom, 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛɏůɤ Űɞɡ ὕὲὓέόίὩὛὧὶέὰὰὍὲὴόὸὃὧὸὭέὲȢὅὥὰὰὦὥὧὯὅέὲὸὩὼὸ ὧέὲὸὩὼὸ, ŮˊɘŰɟɏˊɞɜŰŬɠ 

ˊɟɞůŬɟɛɞɔɐ Űɞɡ ɨɣɞɡɠ Űɖɠ əɎɛŮɟŬɠ. 

 

4.4.3 ɆɨůŰɖɛŬ ȾɏɟůɞɟŬ əŬɘ ɃˊŰɘəɐ ȷɜɎŭɟŬůɖ 

ȼ ɡɚɞˊɞɑɖůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ Űɞɡ əɏɟůɞɟŬ ůŰɞ Project Lead ɓŬůɑɕŮŰŬɘ ůŮ ɏɜŬ ɛɞɜŰɏɚɞ 

ŮˊŬɜŬɚɖˊŰɘəɐɠ Ŭɝɘɞɚɧɔɖůɖɠ Űɖɠ ɡűɐɠ Űɞɡ əɏɟůɞɟŬ ŬɜɎ frame. ɆŮ əɎɗŮ əɨəɚɞ ŮəŰɏɚŮůɖɠ, Űɞ ůɨůŰɖɛŬ: 

1. ŪɏŰŮɘ ɤɠ Ŭɟɢɘəɐ əŬŰɎůŰŬůɖ Űɖɜ ˊɟɞŮˊɘɚŮɔɛɏɜɖ ɡűɐ (ὈὩὪὥόὰὸ). 

2. ȺɚɏɔɢŮɘ ˊɘɗŬɜɧ ɞˊŰɘəɧ override ɚɧɔɤ ŬɟɘůŰŮɟɞɨ əɚɘə. 
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3. ȷɝɘɞɚɞɔŮɑ Űɞ Űɟɏɢɞɜ ˊɚŬɑůɘɞ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ (ίὩὰὩὧὸὭέὲȟέύὲὩὶίὬὭὴȟὬέὺὩὶ). 

4. ɈˊɞɚɞɔɑɕŮɘ ɛɘŬ ŰŮɚɘəɐ Űɘɛɐ əŬŰɎůŰŬůɖɠ (ὧόὶίέὶὛὸὥὸὩ). 

5. ȺűŬɟɛɧɕŮɘ Űɖɜ ŬɜŰɑůŰɞɘɢɖ ɡűɐ ɛɏůɤ ɛɖɢŬɜɘůɛɞɨ Ůˊɘɚɞɔɐɠ (ίύὭὸὧὬ). 

ɆŰɞ ȹɘɎɔɟŬɛɛŬ  9, çȹɘɎɔɟŬɛɛŬ Ŭɝɘɞɚɧɔɖůɖɠ əŬŰɎůŰŬůɖɠ əɏɟůɞɟŬ əŬɘ Ůɜɖɛɏɟɤůɖ ɞˊŰɘəɐɠ 

ŬɜɎŭɟŬůɖɠè ˊŬɟɞɡůɘɎɕŮŰŬɘ ŬɜŬɚɡŰɘəɎ ɖ ŭɘŬŭɘəŬůɑŬ Ůˊɘɚɞɔɐɠ Űɖɠ ɡűɐɠ Űɞɡ əɏɟůɞɟŬ əŬɘ ɖ ŮűŬɟɛɞɔɐ 

Űɖɠ. ɆɡɔəŮəɟɘɛɏɜŬ, ɆŮ ˊŮɟɑˊŰɤůɖ ŬɟɘůŰŮɟɞɨ əɚɘə, ŮɜŮɟɔɞˊɞɘŮɑŰŬɘ ˊɟɞůɤɟɘɜɐ ɡűɐ ɔɘŬ Űɞ ŬɟɘůŰŮɟɧ əɚɘə 

(ὒὩὪὸὅὰὭὧὯ), ɖ ɞˊɞɑŬ ɡˊŮɟɘůɢɨŮɘ əɎɗŮ Ɏɚɚɖɠ ɚɞɔɘəɐɠ ɔɘŬ ɛɘəɟɧ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ (timeout). ɀŮ Űɞɜ 

Űɟɧˊɞ ŬɡŰɧ ˊŬɟɏɢŮŰŬɘ ɎɛŮůɖ ɞˊŰɘəɐ ŬɜɎŭɟŬůɖ ůŰɞɜ ˊŬɑəŰɖ ůŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɗŬ ɢɟɖůɘɛɞˊɞɘɐůŮɘ Űɞ 

ŬɜŰɑůŰɞɘɢɞ əɞɡɛˊɑ Űɞɡ ˊɞɜŰɘəɘɞɨ. ȾŬŰɧˊɘɜ, Ŭɜ ŭŮɜ ɡˊɎɟɢŮɘ ŮɜŮɟɔɧ override, ŮɝŮŰɎɕŮŰŬɘ ŮɎɜ ɡˊɎɟɢŮɘ 

ŮˊɘɚŮɔɛɏɜɖ ɞɜŰɧŰɖŰŬ, ŮɎɜ ɧɢɘ, ŭɘŬŰɖɟŮɑŰŬɘ ɖ ˊɟɞŮˊɘɚŮɔɛɏɜɖ ɡűɐ. ɆŮ ́ŮɟɑˊŰɤůɖ ɏɔəɡɟɖɠ Ůˊɘɚɞɔɐɠ, 

ŮɚɏɔɢŮŰŬɘ ŮɎɜ ɖ ɞɜŰɧŰɖŰŬ ŬɜɐəŮɘ ůŰɞɜ ˊŬɑəŰɖ. ɀɧɜɞ ŰɧŰŮ ɗŬ ˊɟɞɓŮɑ Űɞ ůɨůŰɖɛŬ ůŰɞɜ ɏɚŮɔɢɞ 

ˊŮɟɘůůɧŰŮɟɤɜ ˊŬɟŬɛɏŰɟɤɜ ɔɘŬ ɜŬ ŮɜŮɟɔɞˊɞɘɖɗɞɨɜ ˊŮɟŬɘŰɏɟɤ ŭɡɜŬɛɘəɏɠ əŬŰŬůŰɎůŮɘɠ (ˊ.ɢ. Mine, Move, 

Deposit). ɄɟɞűŬɜɩɠ, ɞɘ ɏɚŮɔɢɞɘ ŬɡŰɐ ŬˊŬɘŰɞɨɜ əŬɘ Űɞɡɠ ŬɜŰɑůŰɞɘɢɞɡɠ ɡˊɞɚɞɔɘůɛɞɨɠ ˊɎɜɤ ůŮ ɛŮŰŬɓɚɖŰɏɠ 

ˊŮɟɘɓɎɚɚɞɜŰɞɠ. Ⱥűɧůɞɜ ˊɚɖɟɞɨɜŰŬɘ ŰŬ ˊŬɟŬˊɎɜɤ, ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ raycast ́ ɟɞɠ Űɞɜ əɧůɛɞ Űɞɡ 

ˊŬɘɢɜɘŭɘɞɨ ɩůŰŮ ɜŬ ˊɟɞůŭɘɞɟɘůŰŮɑ Űɞ ŬɜŰɘəŮɑɛŮɜɞ ˊɎɜɤ Ŭˊɧ Űɞ ɞˊɞɑɞ ɓɟɑůəŮŰŬɘ ɞ ŭŮɑəŰɖɠ. ȷɜɎɚɞɔŬ Űɞ 

ůŮɜɎɟɘɞ: 

1. Ů́ ɘɚŮɔɛɏɜɞɠ ŮɟɔɎŰɖɠ ɛŮ Űɞɜ əɏɟůɞɟŬ ˊɎɜɤ ůŮ ˊɧɟɞ, 

2. Ů́ ɘɚŮɔɛɏɜɞɠ ŮɟɔɎŰɖɠ ɛŮ űɞɟŰɑɞ əŬɘ Űɞɜ əɏɟůɞɟŬ ́Ɏɜɤ ůŮ ŭɞɛɐ ŬˊɧɗŮůɖɠ, 

3. Ů́ ɘɚŮɔɛɏɜɖ ɛɞɜɎŭŬ ɛŮ Űɞɜ əɏɟůɞɟŬ ˊɎɜɤ Ŭˊɧ Ůɢɗɟɘəɐ ɞɜŰɧŰɖŰŬ əŬɘ 

4. Ů́ ɘɚŮɔɛɏɜɖ ɛɞɜɎŭŬ əŬɘ ɞ əɏɟůɞɟŬɠ ˊɎɜɤ Ŭˊɧ əŮɜɧ ɏŭŬűɞɠ, 

ɞŭɖɔŮɑ ůŰɖɜ ŬɜŰɑůŰɞɘɢɖ əŬŰŬůŰɎůɖ: 

1. Mine State, 

2. Deposit State, 

3. Attack State əŬɘ 

4. Move State, 

ŮɜŬɚɚɎůůɞɜŰŬɠ əŬŰɎɚɚɖɚŬ Űɞ ɔɟŬűɘəɧ ɡűɐɠ Űɞɡ əɏɟůɞɟŬ əŬɘ ŬˊɞŭɑŭɞɜŰŬɠ Űɞ ůŰɞ Űɏɚɞɠ Űɞɡ əŬɟɏ. 

 ɆɖɛŬɜŰɘəɧ ůŰɞɘɢŮɑɞ Űɖɠ ɡɚɞˊɞɑɖůɖɠ ŬˊɞŰŮɚŮɑ ɞ ɏɚŮɔɢɞɠ ɔɘŬ Űɞ ůŮɜɎɟɘɞ Űɖɠ ŮɝŬɑɟŮůɖɠ ŭɘŮˊŬűɐɠ 

ɢɟɐůŰɖɠ: ὭὪ ὉὺὩὲὸὛώίὸὩάȢὧόὶὶὩὲὸȢὍίὖέὭὲὸὩὶὕὺὩὶὋὥάὩὕὦὮὩὧὸ. ɆŮ ˊŮɟɑˊŰɤůɖ ɧˊɞɡ ɞ ŭŮɑəŰɖɠ 

ɓɟɑůəŮŰŬɘ ˊɎɜɤ Ŭˊɧ ůŰɞɘɢŮɑɞ ŭɘŮˊŬűɐɠ, ˊŬɟŬəɎɛˊŰŮŰŬɘ ɖ Ŭɝɘɞɚɧɔɖůɖ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ ɛŮ Űɞɜ əɧůɛɞ 

Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ Ŭ́ ɞűŮɨɔŮŰŬɘ ɖ ůɨɔəɟɞɡůɖ ŭɘŮ́ Ŭűɐɠ ɢɟɐůŰɖ əŬɘ ɚɞɔɘəɐɠ əɧůɛɞɡ 

ˊŬɘɢɜɘŭɘɞɨ, ŭŮɜ ˊŬɟɎɔɞɜŰŬɘ ŮůűŬɚɛɏɜŮɠ ŮɜŭŮɑɝŮɘɠ, ɧˊɤɠ Mine ɐ Attack ́ Ɏɜɤ Ŭˊɧ əɞɡɛˊɘɎ əŬɘ 

ŭɘŬŰɖɟŮɑŰŬɘ ɛɧɜɞ ɖ ˊɘɗŬɜɐ ɞˊŰɘəɐ ŬɜɎŭɟŬůɖ Űɞɡ əɚɘə ˊɞɡ ŮɑɜŬɘ ɢɟɐůɘɛɖ ɔɘŬ Űɞ UI. ȼ ɚɞɔɘəɐ ŬɡŰɐ 

ŭɘŬůűŬɚɑɕŮɘ ůŬűɐ ŭɘŬɢɤɟɘůɛɧ ɛŮŰŬɝɨ Űɖɠ ŭɘŮˊŬűɐɠ əŬɘ Űɞɡ əɧůɛɞɡ ˊŬɘɢɜɘŭɘɞɨ. 
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ȹɘɎɔɟŬɛɛŬ 9: ȹɘɎɔɟŬɛɛŬ Ŭɝɘɞɚɧɔɖůɖɠ əŬŰɎůŰŬůɖɠ əɏɟůɞɟŬ əŬɘ Ůɜɖɛɏɟɤůɖ ɞˊŰɘəɐɠ ŬɜɎŭɟŬůɖɠ. 

ɇɏɚɞɠ ɡˊɎɟɢŮɘ ɖ ɞˊŰɘəɐ ŬɜɎŭɟŬůɖ əɑɜɖůɖɠ ɛŮ ɢɟɐůɖɠ ɔɟŬűɘəɞɨ Banner. ɆɡɔəŮəɟɘɛɏɜŬ, ůŮ 

ˊŮɟɑˊŰɤůɖ əŬŰɎůŰŬůɖɠ Move əŬɘ ŭŮɝɘɞɨ əɚɘə, ŮɜŮɟɔɞˊɞɘŮɑŰŬɘ Ůˊɘˊɚɏɞɜ ɞˊŰɘəɧ ůŰɞɘɢŮɑɞ (banner), ɧˊɤɠ 

űŬɑɜŮŰŬɘ ɖ ůŰɖɜ ȺɘəɧɜŬ , ůŰɞ ůɖɛŮɑɞ ˊɟɞɞɟɘůɛɞɨ. ȼ ŭɘŬŭɘəŬůɑŬ, ŬɟɢɘəɎ ŮəŰŮɚŮɑ raycast ůŰɞ ɏŭŬűɞɠ. 

ȰˊŮɘŰŬ, ŰɞˊɞɗŮŰŮɑ Űɞ banner ůŰɞ ůɖɛŮɑɞ ˊɟɧůəɟɞɡůɖɠ. ȾŬŰɧˊɘɜ, ŮɜŮɟɔɞˊɞɘŮɑ Űɞɜ ɢɟɞɜɞɛŮŰɟɖŰɐ 

ŮɛűɎɜɘůɖɠ banner. ɇɏɚɞɠ, ŬˊŮɜŮɟɔɞˊɞɘŮɑ Űɞ ůŰɞɘɢŮɑɞ ɛŮŰɎ Űɞ ˊɏɟŬɠ Űɞɡ ɞɟɘůɛɏɜɞɡ ɢɟɧɜɞɡ ŮɛűɎɜɘůɖɠ. 
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ȺɘəɧɜŬ 11: ɃˊŰɘəɐ ȷɜɎŭɟŬůɖ əɑɜɖůɖɠ ɛŮ ɢɟɐůɖ Banner. 

4.4.4 ȹɘŬɢŮɑɟɘůɖ Ⱥˊɘɚɞɔɐɠ əŬɘ Ȱəŭɞůɖɠ ȺɜŰɞɚɩɜ 

 ȼ əɚɎůɖ ὖὰὥώὩὶὓέόίὩὃὧὸὭέὲί ůɡɔəŮɜŰɟɩɜŮɘ Űɞɜ ɓŬůɘəɧ ɛɖɢŬɜɘůɛɧ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ Űɞɡ 

ˊŬɑəŰɖ ɛŮ Űɞɜ əɧůɛɞ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. Ʉɟɘɜ ŬɜŬɚɡɗɞɨɜ ɞɘ Ůˊɘɛɏɟɞɡɠ ɚŮɘŰɞɡɟɔɑŮɠ Ůˊɘɚɞɔɐɠ ɞɜŰɞŰɐŰɤɜ, 

əŬŰŬůəŮɡɐɠ, ůɡɜŰɞɛŮɨůŮɘɠ ˊɚɖəŰɟɞɚɞɔɑɞɡ əŬɘ ɏəŭɞůɖɠ ŮɜŰɞɚɩɜ, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɟɘůɛɏɜŮɠ 

ůɢŮŭɘŬůŰɘəɏɠ Ůˊɘɚɞɔɏɠ ́ ɞɡ Ŭűɞɟɞɨɜ Űɖ ŭɘŬɢŮɑɟɘůɖ ŭŮŭɞɛɏɜɤɜ əŬɘ Űɖ ɓŮɚŰɘůŰɞˊɞɑɖůɖ Űɖɠ Ŭˊɧŭɞůɖɠ, 

əŬɗɩɠ ŬɡŰɏɠ ŮˊɖɟŮɎɕɞɡɜ ɎɛŮůŬ Űɖ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ əŬɘ Űɖɜ ŬˊɞŭɞŰɘəɧŰɖŰŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

 ȼ ŰɟɏɢɞɡůŬ Ůˊɘɚɞɔɐ ɐ ɞɘ Ůˊɘɚɞɔɏɠ Űɞɡ ˊŬɑəŰɖ ŬˊɞɗɖəŮɨɞɜŰŬɘ ůŮ ɚɑůŰŬ, ὒὭίὸ, Űɨˊɞɡ 
ὍὅὥὲὄὩὛὩὰὩὧὸὩὨ. ȼ Ůˊɘɚɞɔɐ ŬˊɞɗɐəŮɡůɖɠ ůŮ ŮˊɑˊŮŭɞ interface, əŬɘ ɧɢɘ ůɡɔəŮəɟɘɛɏɜɖɠ əɚɎůɖɠ, 

ŬˊɞŰŮɚŮɑ ůŰɞɢŬůɛɏɜɖ ŬˊɧűŬůɖ. ɀɏůɤ Űɞɡ interface ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɏɜŬ əɞɘɜɧ ůɖɛŮɑɞ ŬɜŬűɞɟɎɠ ɔɘŬ əɎɗŮ 

Ůˊɘɚɏɝɘɛɖ ɞɜŰɧŰɖŰŬ, ŬɜŮɝŬɟŰɐŰɤɠ Űɞɡ Ŭɜ ˊɟɧəŮɘŰŬɘ ɔɘŬ ɛɞɜɎŭŬ, əŰɐɟɘɞ ɐ ˊɧɟɞ. ȼ ˊɟɞůɏɔɔɘůɖ ŬɡŰɐ 

ŬˊɞŭŮůɛŮɨŮɘ Űɖ ɚɞɔɘəɐ Ůˊɘɚɞɔɐɠ Ŭˊɧ ůɡɔəŮəɟɘɛɏɜŮɠ ɡɚɞˊɞɘɐůŮɘɠ əŬɘ ŮˊɘŰɟɏˊŮɘ Űɖɜ əŬŰŮɨɗɡɜůɖ Űɖɠ ɟɞɐɠ 

Űɞɡ əɩŭɘəŬ ɛɏůɤ Ůɚɏɔɢɞɡ Űɨˊɞɡ ɧˊɞɡ ŬɡŰɧ ŬˊŬɘŰŮɑŰŬɘ. ȽŭɘŬɑŰŮɟɖ ůɖɛŬůɑŬ ɏɢŮɘ Ůˊɑůɖɠ ɖ ŭɘŬŰɐɟɖůɖ 

ɚɘůŰɩɜ ɕɤɜŰŬɜɩɜ ɞɜŰɞŰɐŰɤɜ, ůɡɔəŮəɟɘɛɏɜŬ ὥὰὭὺὩὟὲὭὸί əŬɘ ὥὰὭὺὩὄόὭὰὨὭὲὫί. ȼ Ůˊɘɚɞɔɐ ŬɡŰɐ 

ŮɜŰɎůůŮŰŬɘ ůŰɞ əɚŬůɘəɧ ŭɑɚɖɛɛŬ çɢɟɧɜɞɠ ɏɜŬɜŰɘ ɢɩɟɞɡè. ɄɟɞŰɘɛɎŰŬɘ ɖ ɢɟɐůɖ Ůˊɘˊɚɏɞɜ ɛɜɐɛɖɠ, 

ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ɛŮɘɤɗŮɑ Űɞ ɡˊɞɚɞɔɘůŰɘəɧ əɧůŰɞɠ ůŮ ŮˊŬɜŬɚŬɛɓŬɜɧɛŮɜŮɠ ɚŮɘŰɞɡɟɔɑŮɠ. ȾŬŰɎ Űɖɜ Ůˊɘɚɞɔɐ 

ˊŮɟɘɞɢɐɠ, ŬɜŰɑ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ŰɟɘůŭɘɎůŰŬŰɖ ŬɜɑɢɜŮɡůɖ ůɡɔəɟɞɨůŮɤɜ ůŰɞɜ ɢɩɟɞ, ŮɨɟŮůɖ ɛɏůɤ 

raycast, ɖ ŭɘŬŭɘəŬůɑŬ ɛŮŰŬŰɟɏˊŮŰŬɘ ůŮ ŬɟɘɗɛɖŰɘəɧ ɏɚŮɔɢɞ ůɡɜŰŮŰŬɔɛɏɜɤɜ. ȷűɞɨ ˊɟɞůŭɘɞɟɘůŰɞɨɜ ŰŬ ɧɟɘŬ 

Űɖɠ ˊŮɟɘɞɢɐɠ Ůˊɘɚɞɔɐɠ, ŮɚɏɔɢŮŰŬɘ Ŭɜ ɞɘ Űɘɛɏɠ Űɤɜ ůɡɜŰŮŰŬɔɛɏɜɤɜ (x, z) Űɤɜ ɞɜŰɞŰɐŰɤɜ ˊɞɡ ˊŮɟɘɏɢɞɜŰŬɘ 

ůŰɘɠ ɚɑůŰŮɠ ŮɛˊɑˊŰɞɡɜ ůŰŬ ŬɜŰɑůŰɞɘɢŬ ɧɟɘŬ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ŬˊɞűŮɨɔŮŰŬɘ Űɞ əɧůŰɞɠ ůɡɜŮɢɩɜ raycasts 

ɐ űɡůɘəɩɜ Ůɚɏɔɢɤɜ ůɨɔəɟɞɡůɖɠ əŬɘ ɖ Ůˊɘɚɞɔɐ ɛŮŰŬŰɟɏˊŮŰŬɘ ůŮ Ŭˊɚɐ ůɨɔəɟɘůɖ ŬɟɘɗɛɖŰɘəɩɜ Űɘɛɩɜ. ȼ 

Ůˊɘˊɚɏɞɜ ŮˊɘɓɎɟɡɜůɖ ˊŮɟɘɞɟɑɕŮŰŬɘ ůŰɖɜ ŮɘůŬɔɤɔɐ Űɤɜ ɞɜŰɞŰɐŰɤɜ ůŰɘɠ ɚɑůŰŮɠ əŬŰɎ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡɠ 

əŬɘ Űɖɜ ŬűŬɑɟŮůɐ Űɞɡɠ əŬŰɎ Űɖɜ əŬŰŬůŰɟɞűɐ, ŭɘŬŭɘəŬůɑŬ ůŬűɩɠ ɛɘəɟɧŰŮɟɞɡ ɡˊɞɚɞɔɘůŰɘəɞɨ əɧůŰɞɡɠ ůŮ 

ůɢɏůɖ ɛŮ Űɖɜ ŮˊŬɜŬɚŬɛɓŬɜɧɛŮɜɖ ŰɟɘůŭɘɎůŰŬŰɖ ŬɜɑɢɜŮɡůɖ. 

ɄŬɟɎɚɚɖɚŬ, ɧˊɞɡ ɖ ɢɟɐůɖ raycast ŮɑɜŬɘ ŬɜŬˊɧűŮɡəŰɖ, ŬɡŰɐ ˊŮɟɘɞɟɑɕŮŰŬɘ ŬɡůŰɖɟɎ ůŮ 

ůŰɞɢŮɡɛɏɜŬ ŮˊɑˊŮŭŬ (layers), ɧˊɤɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 12. ȾŬŰɎ Űɖɜ Ŭˊɚɐ Ůˊɘɚɞɔɐ ɛɑŬɠ əŬɘ 

ɛɧɜɞ ɞɜŰɧŰɖŰŬɠ, Űɞ raycast ŮəŰŮɚŮɑŰŬɘ ɛɧɜɞ ůŮ ŮˊɑˊŮŭŬ ˊɞɡ ŬɜŰɘůŰɞɘɢɞɨɜ ůŮ ɛɞɜɎŭŮɠ, ˊɧɟɞɡɠ əŬɘ əŰɐɟɘŬ, 

ŬˊɞűŮɨɔɞɜŰŬɠ Űɖɜ ŬɜɑɢɜŮɡůɖ ɎůɢŮŰɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ. ȷɜŰɑůŰɞɘɢŬ, ɔɘŬ ˊɟɎɝŮɘɠ ˊɞɡ Ŭűɞɟɞɨɜ Űɞ ɏŭŬűɞɠ, 

ɧˊɤɠ ɖ əɑɜɖůɖ ɐ ɖ əŬŰŬůəŮɡɐ əŰɖɟɑɤɜ, ɞ ɏɚŮɔɢɞɠ ˊŮɟɘɞɟɑɕŮŰŬɘ ůŰɞ ŮˊɑˊŮŭɞ ñGroundò. ȼ ůŰɞɢŮɡɛɏɜɖ 

ŬɡŰɐ ɢɟɐůɖ ˊŮɟɘɞɟɑɕŮɘ Űɞ Ůɨɟɞɠ ŬɜŬɕɐŰɖůɖɠ Űɖɠ ɛɖɢŬɜɐɠ əŬɘ ɛŮɘɩɜŮɘ Űɞɜ Ŭɟɘɗɛɧ ˊɘɗŬɜɩɜ ůɡɔəɟɞɨůŮɤɜ, 

əŬɗɘůŰɩɜŰŬɠ Űɞ raycast ŮɟɔŬɚŮɑɞ ŮɨɟŮůɖɠ ɛŮ ůɡɔəŮəɟɘɛɏɜŬ ůɡɛűɟŬɕɧɛŮɜŬ əŬɘ ɧɢɘ ɔŮɜɘəɐɠ ŬɜɑɢɜŮɡůɖɠ. 
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ȺɘəɧɜŬ 12: ȺˊɑˊŮŭŬ ɛŮ ŰŬ ɞˊɞɑŬ ŬɚɚɖɚɞŮˊɘŭɟɞɨɜ ɞɘ ɓŬůɘəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ Űɞɡ ˊŬɑəŰɖ. 

ȾŬŰɎ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡ Űɞˊɘəɞɨ ˊŬɑəŰɖ, ŭɖɚŬŭɐ Űɞɡ ˊŬɑəŰɖ ůŰɞ ɛɖɢɎɜɖɛŬ Űɞɡ Client, 

ŮəŰŮɚŮɑŰŬɘ ɖ ɛɏɗɞŭɞɠ ὕὲὛὸὥὶὸὒέὧὥὰὖὰὥώὩὶ (ȺɘəɧɜŬ 13), ɛɏůɤ Űɖɠ ɞˊɞɑŬɠ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɖ ɓŬůɘəɐ 

Ŭɟɢɘəɞˊɞɑɖůɖ Űɤɜ Űɞˊɘəɩɜ ɛɖɢŬɜɘůɛɩɜ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ. ɆŮ ŬɡŰɧ Űɞ ůŰɎŭɘɞ ŬˊɞɗɖəŮɨŮŰŬɘ Űɞ ɛɞɜŬŭɘəɧ 

ŬɜŬɔɜɤɟɘůŰɘəɧ Űɞɡ ˊŬɑəŰɖ (ὲὩὸὍὨ, ŬɜŬəŰɎŰŬɘ ŬɜŬűɞɟɎ ůŰɖɜ əɨɟɘŬ Űɞˊɘəɐ əɎɛŮɟŬ əŬɘ ŮˊɘɢŮɘɟŮɑŰŬɘ ɖ 

ɚɐɣɖ ŬɜŬűɞɟɎɠ ůŰɞ component Ůɚɏɔɢɞɡ əɎɛŮɟŬɠ. ȼ ŭɘŬŭɘəŬůɑŬ ŬɡŰɐ ŮəŰŮɚŮɑŰŬɘ ŬˊɞəɚŮɘůŰɘəɎ ɔɘŬ 

Űɞɜ Űɞˊɘəɧ ˊŬɑəŰɖ, ŭɘŬůűŬɚɑɕɞɜŰŬɠ ɧŰɘ ɞɘ ɛɖɢŬɜɘůɛɞɑ Ůɘůɧŭɞɡ əŬɘ ɞˊŰɘəɐɠ ŭɘŬɢŮɑɟɘůɖɠ ŭŮɜ 

ŮɜŮɟɔɞˊɞɘɞɨɜŰŬɘ ůŮ ŬˊɞɛŬəɟɡůɛɏɜɞɡɠ clients. 

 

 
ȺɘəɧɜŬ 13: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ, Ŭɟɢɘəɞˊɞɑɖůɖ Űɞˊɘəɞɨ ˊŬɑəŰɖ. 

ɄŬɟɎɚɚɖɚŬ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ůŰɘɔɛɘɧŰɡˊɞ Űɤɜ ὖὰὥώὩὶὍὲὴόὸὃὧὸὭέὲί Űɞɡ ɜɏɞɡ ůɡůŰɐɛŬŰɞɠ Ůɘůɧŭɞɡ 

Űɖɠ Unity (New Input System)17, Ůɜɩ ŮəŰŮɚŮɑŰŬɘ əŬɘ ɖ ŭɘŬŭɘəŬůɑŬ ὅὥὧὬὩὋὬέίὸὄόὭὰὨὭὲὫί. 

ȼ ŰŮɚŮɡŰŬɑŬ ŬűɞɟɎ Űɖɜ ˊɟɞ-űɧɟŰɤůɖ əŬɘ ŬˊɞɗɐəŮɡůɖ ɔɟŬűɘəɩɜ çŮɘŭɩɚɤɜè Űɤɜ ŭɘŬɗɏůɘɛɤɜ əŰɖɟɑɤɜ, 

ŰŬ ɞˊɞɑŬ ŮɛűŬɜɑɕɞɜŰŬɘ ɤɠ ɖɛɘŭɘŬűŬɜɐ ɞɚɞɔɟŬűɘəɎ ɛɞɜŰɏɚŬ ˊɟɘɜ Űɖɜ ɞɟɘůŰɘəɐ ŰɞˊɞɗɏŰɖůɖ Űɞɡɠ ůŰɞɜ 

əɧůɛɞ (ȺɘəɧɜŬ 14). ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ŬˊɞűŮɨɔŮŰŬɘ ɖ ŭɡɜŬɛɘəɐ űɧɟŰɤůɖ əŬŰɎ Űɖ ůŰɘɔɛɐ Űɖɠ 

əŬŰŬůəŮɡɐɠ,  ɛŮɘɩɜŮŰŬɘ Űɞ ɞˊŰɘəɧ latency əŬɘ ɔɘŬ ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ ɕɤɐɠ Űɖɠ ˊŬɟŰɑŭŬɠ ŭɖɛɘɞɡɟɔŮɑŰŬɘ əŬɘ 

ŭɘŬŰɖɟŮɑŰŬɘ ɛɧɜɞ ɏɜŬ Ůɑŭɤɚɞ əŬŰŬůəŮɡɐɠ ŬɜɎ əŰɐɟɘɞ. 

 

 
17 Unity Docs, Input System, https://docs.unity3d.com/Packages/com.unity.inputsystem@1.0/manual/QuickStartGuide.html 
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ȺɘəɧɜŬ 14: ũɟŬűɘəɧ Ⱥɑŭɤɚɞ əŰɖɟɑɞɡ. 

ɀŮ Űɖɜ ŮɜŮɟɔɞˊɞɑɖůɖ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ Űɞɡ ˊŬɑəŰɖ ŮəŰŮɚŮɑŰŬɘ ɖ ɛɏɗɞŭɞɠ ὕὲὉὲὥὦὰὩ (ȺɘəɧɜŬ 15). 

ɆŮ ŬɡŰɧ Űɞ ůŰɎŭɘɞ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɏɚŮɔɢɞɠ ɩůŰŮ ɞɘ ɛɖɢŬɜɘůɛɞɑ ɜŬ ŮɜŮɟɔɞˊɞɘɞɨɜŰŬɘ ɛɧɜɞ ɔɘŬ Űɞɜ Űɞˊɘəɧ 

ˊŬɑəŰɖ, ŬˊɞŰɟɏˊɞɜŰŬɠ ˊŮɟɘŰŰɏɠ ŭɘŬŭɘəŬůɑŮɠ ůŮ ɛɖ ŮɝɞɡůɘɞŭɞŰɖɛɏɜŮɠ ˊŬɟɞɡůɑŮɠ. 

 

 
ȺɘəɧɜŬ 15: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. PlayerMouseActions: OnEnable ɛɏɗɞŭɞɠ. 

 
ȺɘəɧɜŬ 16: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ, ŮɔɔɟŬűɐ Űɞɡ ˊŬɑəŰɖ ůŮ Űɞˊɘəɞɨɠ ŭɘŬɨɚɞɡɠ ŮˊɘəɞɘɜɤɜɑŬɠ. 

ȾŬŰɧˊɘɜ, ŬɜŬəŰɎŰŬɘ ɖ ɞɛɎŭŬ Űɞɡ ́ ŬɑəŰɖ Ŭˊɧ Űɞ ὖὰὥώὩὶὛὸὥὸὩ əŬɘ ŮɜŮɟɔɞˊɞɘŮɑŰŬɘ Űɞ ůɨůŰɖɛŬ 

Ůɘůɧŭɞɡ ɛɏůɤ Űɞɡ New Input System Űɖɠ Unity. ȼ ɢɟɐůɖ Űɞɡ ɜɏɞɡ ůɡůŰɐɛŬŰɞɠ Ůɘůɧŭɞɡ ŮˊɘŰɟɏˊŮɘ 

əŬɗŬɟɧ ŭɘŬɢɤɟɘůɛɧ action maps, ŭɡɜŬɛɘəɐ ŮɜŮɟɔɞˊɞɑɖůɖ əŬɘ ŬˊŮɜŮɟɔɞˊɞɑɖůɖ ɢŮɘɟɘůɛɩɜ əŬɘ 

ŮɡəɞɚɧŰŮɟɖ ŭɘŬɢŮɑɟɘůɖ ůɨɜɗŮŰɤɜ ůɡɜŭɡŬůɛɩɜ ˊɚɐəŰɟɤɜ, ůŰɞɘɢŮɑŬ ɘŭɘŬɑŰŮɟŬ ůɖɛŬɜŰɘəɎ ůŮ 
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ˊŮɟɘɓɎɚɚɞɜ RTS. ɆŰɖ ůɡɜɏɢŮɘŬ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ŮɔɔɟŬűɐ ůŮ ŰɞˊɘəɎ ůɡɛɓɎɜŰŬ ɛɏůɤ Űɞɡ 

ὒέὧὥὰὉὺὩὲὸὄόί (ȺɘəɧɜŬ 16). ȼ ŮɔɔɟŬűɐ ˊŮɟɘɚŬɛɓɎɜŮɘ ɔŮɔɞɜɧŰŬ ŭɖɛɘɞɡɟɔɑŬɠ əŬɘ əŬŰŬůŰɟɞűɐɠ 

ɛɞɜɎŭɤɜ əŬɘ əŰɖɟɑɤɜ, ŬɚɚɖɚŮˊɑŭɟŬůɖ ɛŮ əɞɡɛˊɘɎ ŭɘŮˊŬűɐɠ, ŮɜŮɟɔɞˊɞɑɖůɖ əŬɘ ɏɝɞŭɞ Ŭˊɧ əŬŰɎůŰŬůɖ 

əŬŰŬůəŮɡɐɠ, əŬɗɩɠ əŬɘ ɏəŭɞůɖ ŮɜŰɞɚɩɜ. 

ȷɜŰɑůŰɞɘɢŬ, əŬŰɎ Űɖɜ ŬˊŮɜŮɟɔɞˊɞɑɖůɖ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ ŮəŰŮɚŮɑŰŬɘ ɖ ŭɘŬŭɘəŬůɑŬ ὕὲὈὭίὥὦὰὩ, 

ɧˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ŬˊŮɔɔɟŬűɐ Ŭˊɧ ŰŬ ŰɞˊɘəɎ ůɡɛɓɎɜŰŬ əŬɘ ŬˊŮɜŮɟɔɞˊɞɑɖůɖ Űɤɜ ɛɖɢŬɜɘůɛɩɜ 

Ůɘůɧŭɞɡ. ȼ ůɡɛɛŮŰɟɘəɐ ŬɡŰɐ ŭɘŬɢŮɑɟɘůɖ ŮɔɔɟŬűɐɠ əŬɘ ŬˊŮɔɔɟŬűɐɠ ŬˊɞŰɟɏˊŮɘ ŭɘŬɟɟɞɏɠ ŬɜŬűɞɟɩɜ 

(dangling subscriptions) əŬɘ ŭɘŬůűŬɚɑɕŮɘ Űɖɜ ́ɟŬəŰɘəɐ Űɖɠ ɞɟɗɐɠ ŬˊɞŭɏůɛŮɡůɖɠ ́ɧɟɤɜ. 

 

 
ȺɘəɧɜŬ 17: ɀŮɛɞɜɤɛɏɜɖ Ůˊɘɚɞɔɐ ɞɜŰɧŰɖŰŬɠ. 

 ɄŮɟɜɩɜŰŬɠ ůŰɞɜ ɛɖɢŬɜɘůɛɧ Ůˊɘɚɞɔɐɠ ɞɜŰɞŰɐŰɤɜ, ɖ ŭɘŬŭɘəŬůɑŬ Ůˊɘɚɞɔɐɠ ůŰɞ Project Lead 

ŭɘŬəɟɑɜŮŰŬɘ ůŮ ŭɨɞ ˊŮɟɘˊŰɩůŮɘɠ, ɞɘ ɞˊɞɑŮɠ əŬɗɞɟɑɕɞɜŰŬɘ Ŭˊɧ Űɖɜ ŬˊɧůŰŬůɖ ɛŮŰŬəɑɜɖůɖɠ Űɞɡ ŭŮɑəŰɖ 

əŬŰɎ Űɞ ŬɟɘůŰŮɟɧ əɚɘə. Ⱥűɧůɞɜ ɖ ɛŮŰŬŰɧˊɘůɖ ˊŬɟŬɛɏɜŮɘ əɎŰɤ Ŭˊɧ ˊɟɞəŬɗɞɟɘůɛɏɜɞ əŬŰɩűɚɘ 

(threshold) ůŮ pixels, ɖ ˊɟɎɝɖ ŮɟɛɖɜŮɨŮŰŬɘ ɤɠ ɛŮɛɞɜɤɛɏɜɖ Ůˊɘɚɞɔɐ, Ůɜɩ ůŮ ŬɜŰɑɗŮŰɖ ˊŮɟɑˊŰɤůɖ 

ŮɜŮɟɔɞˊɞɘŮɑŰŬɘ ɖ Ůˊɘɚɞɔɐ ˊŮɟɘɞɢɐɠ (area selection). Ƀ ŭɘŬɢɤɟɘůɛɧɠ ŬɡŰɧɠ ŮˊɘŰɟɏˊŮɘ ůŬűɐ ŮɟɛɖɜŮɑŬ Űɖɠ 

ˊɟɧɗŮůɖɠ Űɞɡ ɢɟɐůŰɖ ɢɤɟɑɠ Űɖɜ ŬɜɎɔəɖ Ůˊɘˊɚɏɞɜ ɛɖɢŬɜɘůɛɩɜ əŬŰɎůŰŬůɖɠ, ŭɘŬŰɖɟɩɜŰŬɠ Űɖ ɚɞɔɘəɐ Ŭˊɚɐ 

əŬɘ ŬˊɞŭɞŰɘəɐ. 

ȾŬŰɎ Űɖ ɛŮɛɞɜɤɛɏɜɖ Ůˊɘɚɞɔɐ (ȺɘəɧɜŬ 17), ŮəŰŮɚŮɑŰŬɘ raycast Ŭˊɧ Űɖɜ ɞɗɧɜɖ ˊɟɞɠ Űɞɜ əɧůɛɞ 

Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, ˊŮɟɘɞɟɘůɛɏɜɞ ůŰŬ ŮˊɑˊŮŭŬ ˊɞɡ ŬɜŰɘůŰɞɘɢɞɨɜ ůŮ ŮˊɘɚɏɝɘɛŮɠ ɞɜŰɧŰɖŰŮɠ. ɀɏůɤ Űɖɠ ɢɟɐůɖɠ 

Űɞɡ interface ὍὅὥὲὄὩὛὩὰὩὧὸὩὨ, ŮˊɘŰɡɔɢɎɜŮŰŬɘ ŮɜɘŬɑŬ ŭɘŬɢŮɑɟɘůɖ ŮŰŮɟɞɔŮɜɩɜ Űɨˊɤɜ Űɤɜ ɞɜŰɞŰɐŰɤɜ Űɞɡ 

Project Lead, ŬˊɞűŮɨɔɞɜŰŬɠ ŮɝŬɟŰɐůŮɘɠ Ŭˊɧ ůɡɔəŮəɟɘɛɏɜŮɠ ɡɚɞˊɞɘɐůŮɘɠ. Ⱥűɧůɞɜ ŮɜŰɞˊɘůŰŮɑ əŬŰɎɚɚɖɚɞ 

ŬɜŰɘəŮɑɛŮɜɞ, ŬɡŰɧ əŬŰŬɢɤɟŮɑŰŬɘ ɤɠ ɖ ŰɟɏɢɞɡůŬ Ůˊɘɚɞɔɐ, Ůɜɩ ŰŬɡŰɧɢɟɞɜŬ ɔɑɜŮŰŬɘ ŬˊɞŮˊɘɚɞɔɐ 

ɞˊɞɘŬůŭɐˊɞŰŮ ˊɟɞɖɔɞɨɛŮɜɖɠ ɞɜŰɧŰɖŰŬɠ ɩůŰŮ ɜŬ ŭɘŬŰɖɟŮɑŰŬɘ ůɡɜŮˊɐɠ əŬŰɎůŰŬůɖ. 

Ⱥˊɘˊɚɏɞɜ, ɡˊɞůŰɖɟɑɕŮŰŬɘ ɖ ˊŮɟɑˊŰɤůɖ ŭɘˊɚɞɨ əɚɘə, əŬŰɎ Űɖɜ ɞˊɞɑŬ ŮɎɜ ɖ ɑŭɘŬ ɞɜŰɧŰɖŰŬ ŮˊɘɚŮɔŮɑ Ůə 

ɜɏɞɡ ŮɜŰɧɠ ɛɘəɟɞɨ ɢɟɞɜɘəɞɨ ŭɘŬůŰɐɛŬŰɞɠ, ŮɜŮɟɔɞˊɞɘŮɑŰŬɘ ɛɖɢŬɜɘůɛɧɠ ɞɛŬŭɞˊɞɑɖůɖɠ əŬɘ ŮˊɘɚɏɔɞɜŰŬɘ 

ŬɡŰɧɛŬŰŬ ɧɚŮɠ ɞɘ ɞɜŰɧŰɖŰŮɠ Űɞɡ ɑŭɘɞɡ Űɨˊɞɡ. ɄɏɟŬ Űɖɠ ůɨɔəɟɘůɖɠ ɓɎůŮɘ Űɞɡ Űɨˊɞɡ Űɖɠ ɞɜŰɧŰɖŰŬɠ, 

ŮɚɏɔɢŮŰŬɘ Ůˊɑůɖɠ Ŭɜ ɖ ˊɟɞɓɞɚɐ Űɖɠ ɗɏůɖɠ Űɖɠ ŮɛˊɑˊŰŮɘ ůŰŬ ɧɟɘŬ Űɖɠ ɞɗɧɜɖɠ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ 

ŬˊɞűŮɨɔŮŰŬɘ əŬɗɞɚɘəɐ Ůˊɘɚɞɔɐ ůŮ ɞɚɧəɚɖɟɞ Űɞɜ ɢɎɟŰɖ. ȼ ɚŮɘŰɞɡɟɔɑŬ ŬɡŰɐ ŭɘŮɡəɞɚɨɜŮɘ ůɖɛŬɜŰɘəɎ Űɖ 
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ŭɘŬɢŮɑɟɘůɖ ɛɞɜɎŭɤɜ, ŮˊɘŰɟɏˊɞɜŰŬɠ ŰŬɢŮɑŬ ůɡɔəɏɜŰɟɤůɖ ɞɛɞŮɘŭɩɜ ůŰɞɘɢŮɑɤɜ ɢɤɟɑɠ ɢɟɐůɖ Ůˊɘˊɚɏɞɜ 

ŮɟɔŬɚŮɑɤɜ Ůˊɘɚɞɔɐɠ. 

ɇɏɚɞɠ, ůŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ Űɞ raycast ŭŮɜ ŮɜŰɞˊɑůŮɘ Ůˊɘɚɏɝɘɛɖ ɞɜŰɧŰɖŰŬ, Űɞ ůɨůŰɖɛŬ ŮˊŬɜŬűɏɟŮɘ 

Űɖɜ əŬŰɎůŰŬůɖ Ůˊɘɚɞɔɐɠ ůŮ əŮɜɐ (null), ŮɝŬůűŬɚɑɕɞɜŰŬɠ ɧŰɘ ŭŮɜ ˊŬɟŬɛɏɜŮɘ ŮɜŮɟɔɐ ˊŬɚŬɘɎ Ůˊɘɚɞɔɐ ɢɤɟɑɠ 

ŬɜŰɑůŰɞɘɢɖ ɞˊŰɘəɐ ŬɜŬˊŬɟɎůŰŬůɖ. ɆŮ əɎɗŮ ŬɚɚŬɔɐ əŬŰɎůŰŬůɖɠ, ŮəŭɑŭɞɜŰŬɘ ŰɞˊɘəɎ ɔŮɔɞɜɧŰŬ ɛɏůɤ Űɞɡ 

ὒέὧὥὰὉὺὩὲὸὄόί, ŰŬ ɞˊɞɑŬ ŮɜɖɛŮɟɩɜɞɡɜ Űɖ ŭɘŮˊŬűɐ ɢɟɐůŰɖ əŬɘ ŰŬ ɡˊɧɚɞɘˊŬ ůɡůŰɐɛŬŰŬ ɔɘŬ Űɖ ɜɏŬ 

Ůˊɘɚɞɔɐ, ŭɘŬŰɖɟɩɜŰŬɠ Űɖ ůɡɜɞɢɐ ɛŮŰŬɝɨ ɚɞɔɘəɐɠ əŬɘ ŬˊŮɘəɧɜɘůɖɠ 

ȰˊŮɘŰŬ, ɡˊɎɟɢŮɘ ɖ Ůˊɘɚɞɔɐ ˊŮɟɘɞɢɐɠ (ȺɘəɧɜŬ 18), ɖ ɞˊɞɑŬ ŭŮɜ ɓŬůɑɕŮŰŬɘ ůŮ űɡůɘəɐ ŬɜɑɢɜŮɡůɖ 

ůɡɔəɟɞɨůŮɤɜ, ŬɚɚɎ ůŮ ŬɟɘɗɛɖŰɘəɧ ɏɚŮɔɢɞ ˊɟɞɓɞɚɐɠ ůɡɜŰŮŰŬɔɛɏɜɤɜ. ɀŮŰɎ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɤɜ 

ɞɟɑɤɜ Űɞɡ ɞɟɗɞɔɤɜɑɞɡ Ůˊɘɚɞɔɐɠ ůŮ ŮˊɑˊŮŭɞ ɞɗɧɜɖɠ, ɛɏůɤ Űɞɡ ɛɖɢŬɜɘůɛɞɨ ίὩὰὩὧὸὭέὲὄέὼὟὍ, 

ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɏɜŬ ŭɘůŭɘɎůŰŬŰɞ ˊɚŬɑůɘɞ (Bounds) ˊɞɡ ŬɜŰɘˊɟɞůɤˊŮɨŮɘ Űɖɜ ˊŮɟɘɞɢɐ Ůˊɘɚɞɔɐɠ Űɞɡ ɢɟɐůŰɖ. 

ũɘŬ əɎɗŮ ɡˊɞɣɐűɘŬ ɞɜŰɧŰɖŰŬ ˊɞɡ ɓɟɑůəŮŰŬɘ ůŰɞɜ əɧůɛɞ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, ɖ ɗɏůɖ Űɖɠ ɛŮŰŬůɢɖɛŬŰɑɕŮŰŬɘ 

Ŭˊɧ Űɞɜ ŰɟɘůŭɘɎůŰŬŰɞ ɢɩɟɞ ůŮ ůɡɜŰŮŰŬɔɛɏɜŮɠ ɞɗɧɜɖɠ ɛŮ ɢɟɐůɖ Űɖɠ ὅὥάὩὶὥȢὡέὶὰὨὝέὛὧὶὩὩὲὖέὭὲὸ, 

ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖɜ ŬˊŮɡɗŮɑŬɠ ůɨɔəɟɘůɖ ɛŮ ŰŬ ɧɟɘŬ Űɞɡ ˊɚŬɘůɑɞɡ. ȼ Ůˊɘɚɞɔɐ ŭŮɜ ɓŬůɑɕŮŰŬɘ ůŮ colliders ɐ 

űɡůɘəɏɠ ůɡɔəɟɞɨůŮɘɠ, ŬɚɚɎ ůŮ ɔŮɤɛŮŰɟɘəɧ ɏɚŮɔɢɞ ɏɜŰŬɝɖɠ (ὄέόὲὨίȢὅέὲὸὥὭὲί), ɔŮɔɞɜɧɠ ˊɞɡ əŬɗɘůŰɎ 

Űɖ ŭɘŬŭɘəŬůɑŬ ɘŭɘŬɑŰŮɟŬ ŬˊɞŭɞŰɘəɐ, ŮɘŭɘəɎ ůŮ ˊŮɟɘˊŰɩůŮɘɠ ɧˊɞɡ ɛŮɔɎɚɞɠ Ŭɟɘɗɛɧɠ ɞɜŰɞŰɐŰɤɜ ˊɟɏˊŮɘ ɜŬ 

ŬɝɘɞɚɞɔɖɗŮɑ ŰŬɡŰɧɢɟɞɜŬ. ɄŬɟɎɚɚɖɚŬ, ɖ ˊɟɞůɏɔɔɘůɖ ŬɡŰɐ ŮɝŬůűŬɚɑɕŮɘ ˊɟɞɓɚɏɣɘɛɖ ůɡɛˊŮɟɘűɞɟɎ, 

əŬɗɩɠ ɖ Ůˊɘɚɞɔɐ ɓŬůɑɕŮŰŬɘ ŬˊɞəɚŮɘůŰɘəɎ ůŰɖ ɗɏůɖ Űɖɠ ɞɜŰɧŰɖŰŬɠ ɤɠ ˊɟɞɠ Űɖɜ ɞɗɧɜɖ əŬɘ ɧɢɘ ůŮ ɘŭɘɧŰɖŰŮɠ 

Űɞɡ űɡůɘəɞɨ əɧůɛɞɡ. 

ȼ ŭɘŬŭɘəŬůɑŬ Ůˊɘɚɞɔɐɠ ɞɟɔŬɜɩɜŮŰŬɘ ůŮ ŭɘŬŭɞɢɘəɎ ůŰɎŭɘŬ űɘɚŰɟŬɟɑůɛŬŰɞɠ, ɝŮəɘɜɩɜŰŬɠ Ŭˊɧ 

Űɘɠ ɛɞɜɎŭŮɠ (ὥὰὭὺὩὟὲὭὸί). ȷɟɢɘəɎ ůɡɔəŮɜŰɟɩɜɞɜŰŬɘ ɧɚŮɠ ɞɘ ɛɞɜɎŭŮɠ ˊɞɡ ŮɛˊɑˊŰɞɡɜ ŮɜŰɧɠ Űɖɠ ˊŮɟɘɞɢɐɠ 

Ůˊɘɚɞɔɐɠ, ɢɤɟɑɠ ɎɛŮůɖ ŬˊɧűŬůɖ Ůˊɘɚɞɔɐɠ. ɆŰɖ ůɡɜɏɢŮɘŬ ŮűŬɟɛɧɕŮŰŬɘ ɛɖɢŬɜɘůɛɧɠ ˊɟɞŰŮɟŬɘɧŰɖŰŬɠ 

ɞɛɎŭŬɠ, əŬŰɎ Űɞɜ ɞˊɞɑɞ ŮɝŮŰɎɕŮŰŬɘ Ŭɜ ɛŮŰŬɝɨ Űɤɜ ŬɜɘɢɜŮɡɛɏɜɤɜ ɛɞɜɎŭɤɜ ɡˊɎɟɢɞɡɜ ɞɜŰɧŰɖŰŮɠ ˊɞɡ 

Ŭɜɐəɞɡɜ ůŰɖɜ ɞɛɎŭŬ Űɞɡ ˊŬɑəŰɖ. Ⱥűɧůɞɜ ŮɜŰɞˊɘůŰɞɨɜ, ɖ Ůˊɘɚɞɔɐ ˊŮɟɘɞɟɑɕŮŰŬɘ ŬˊɞəɚŮɘůŰɘəɎ ůŮ ŬɡŰɏɠ, 

ŮɜɘůɢɨɞɜŰŬɠ Űɞɜ ɏɚŮɔɢɞ Űɞɡ ˊŬɑəŰɖ ˊɎɜɤ ůŰɘɠ ŭɘəɏɠ Űɞɡ ɛɞɜɎŭŮɠ. ɆŮ ŬɜŰɑɗŮŰɖ ˊŮɟɑˊŰɤůɖ, ɤɠ 

ŮɜŬɚɚŬəŰɘəɐ ɚɨůɖ ŮˊɘɚɏɔŮŰŬɘ ɖ ɞɛɎŭŬ Űɖɠ ˊɟɩŰɖɠ ŬɜɘɢɜŮɡɛɏɜɖɠ ɛɞɜɎŭŬɠ, ŮɝŬůűŬɚɑɕɞɜŰŬɠ ɧŰɘ ɖ ŰŮɚɘəɐ 

Ůˊɘɚɞɔɐ ˊŬɟŬɛɏɜŮɘ ůɡɜŮəŰɘəɐ əŬɘ ŭŮɜ ˊŮɟɘɚŬɛɓɎɜŮɘ ɞɜŰɧŰɖŰŮɠ ŭɘŬűɞɟŮŰɘəɩɜ űŬŰɟɘɩɜ. ɀŮ ɓɎůɖ Űɖɜ 

ŮˊɘɚŮɔɛɏɜɖ ɞɛɎŭŬ, ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ŰŮɚɘəɐ ŰŬɝɘɜɧɛɖůɖ əŬɘ əŬŰŬɢɩɟɖůɖ Űɤɜ ɏɔəɡɟɤɜ ɞɜŰɞŰɐŰɤɜ. 

ȷɜ ŭŮɜ ŮɜŰɞˊɘůŰɞɨɜ ɛɞɜɎŭŮɠ, ɖ ɑŭɘŬ ŭɘŬŭɘəŬůɑŬ ŮűŬɟɛɧɕŮŰŬɘ ɔɘŬ ŰŬ əŰɐɟɘŬ (ὥὰὭὺὩὄόὭὰὨὭὲὫί), ɛŮ 

ŬɜŰɑůŰɞɘɢɖ ɚɞɔɘəɐ ˊɟɞŰŮɟŬɘɧŰɖŰŬɠ ɞɛɎŭŬɠ əŬɘ ɛŮ Ůˊɘˊɚɏɞɜ Ůɚɏɔɢɞɡɠ ŮɔəɡɟɧŰɖŰŬɠ, ɧˊɤɠ ɖ Ŭˊɞűɡɔɐ 

Ůˊɘɚɞɔɐɠ əŰɖɟɑɤɜ ˊɞɡ ɓɟɑůəɞɜŰŬɘ ůŮ űɎůɖ əŬŰŬůəŮɡɐɠ. ɀɧɜɞ Ůűɧůɞɜ ŭŮɜ ˊɟɞəɨɣŮɘ Ůˊɘɚɞɔɐ ɞɨŰŮ ůŮ 

ŮˊɑˊŮŭɞ ɛɞɜɎŭɤɜ ɞɨŰŮ əŰɖɟɑɤɜ, ŮɝŮŰɎɕɞɜŰŬɘ ɞɘ ˊɧɟɞɘ (ὶὩίέόὶὧὩί), ɢɤɟɑɠ ˊŮɟɘɞɟɘůɛɞɨɠ ɞɛɎŭŬɠ. ȼ 

ɘŮɟŬɟɢɘəɐ ŬɡŰɐ ˊɟɞůɏɔɔɘůɖ ŭɘŬůűŬɚɑɕŮɘ ɧŰɘ ɖ Ůˊɘɚɞɔɐ ˊŬɟŬɛɏɜŮɘ ůɡɛɓŬŰɐ ɛŮ Űɖɜ ˊɟɧɗŮůɖ Űɞɡ ˊŬɑəŰɖ 

əŬɘ ŬˊɞűŮɨɔɞɜŰŬɘ ŬɛűɘůɖɛɑŮɠ əŬŰɎ Űɖɜ ŰŬɡŰɧɢɟɞɜɖ ɨˊŬɟɝɖ ŭɘŬűɞɟŮŰɘəɩɜ Űɨˊɤɜ ɞɜŰɞŰɐŰɤɜ ůŰɞ ɑŭɘɞ 

ˊɚŬɑůɘɞ. 
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ȺɘəɧɜŬ 18: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. ɀɏɗɞŭɞɠ ɔɘŬ Ůˊɘɚɞɔɐ ɞɜŰɞŰɐŰɤɜ ɛɏůɤ Ůˊɘɚɞɔɐɠ ˊŮɟɘɞɢɐɠ, ɛɏɟɞɠ ɏɜŬ Ŭˊɧ ŭɨɞ. 
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ȺɘəɧɜŬ 19: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. ɀɏɗɞŭɞɠ ɔɘŬ Ůˊɘɚɞɔɐ ɞɜŰɞŰɐŰɤɜ ɛɏůɤ Ůˊɘɚɞɔɐɠ ˊŮɟɘɞɢɐɠ, ɛɏɟɞɠ ŭɨɞ Ŭˊɧ ŭɨɞ. 

ɇɞ ŰŮɚɘəɧ ůŰɎŭɘɞ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ (ȺɘəɧɜŬ 19) ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ Ůɜɞˊɞɑɖůɖ Űɖɠ Ůˊɘɚɞɔɐɠ əŬɘ Űɖɜ 

Ůɜɖɛɏɟɤůɖ Űɤɜ ɡˊɞɚɞɑˊɤɜ ůɡůŰɖɛɎŰɤɜ. ȷɟɢɘəɎ ŮəŭɑŭŮŰŬɘ ɔŮɔɞɜɧɠ Ůɜɖɛɏɟɤůɖɠ Űɞɡ əɏɟůɞɟŬ ůɢŮŰɘəɎ 

ɛŮ Űɖɜ ŰɟɏɢɞɡůŬ Ůˊɘɚɞɔɐ, Ůɜɩ ůŰɖ ůɡɜɏɢŮɘŬ ɔɑɜŮŰŬɘ ŭɘɎəɟɘůɖ ɛŮŰŬɝɨ ɛŮɛɞɜɤɛɏɜɖɠ əŬɘ ˊɞɚɚŬˊɚɐɠ 

Ůˊɘɚɞɔɐɠ ɓɎůŮɘ Űɞɡ ˊɚɐɗɞɡɠ Űɤɜ ŮˊɘɚŮɔɛɏɜɤɜ ɞɜŰɞŰɐŰɤɜ. ȷɜ Űɞ ˊɚɐɗɞɠ ɡˊŮɟɓŬɑɜŮɘ Űɞɜ Ŭɟɘɗɛɧ ɏɜŬ ŰɧŰŮ, 

ŬˊɞůŰɏɚɚŮŰŬɘ ɔŮɔɞɜɧɠ ὓόὰὸὭὴὰὩὉὲὸὭὸὭὩίὛὩὰὩὧὸὩὨὉὺὩὲὸ, ŭɘŬűɞɟŮŰɘəɎ ŬˊɞůŰɏɚɚŮŰŬɘ Űɞ ůɡɛɓɎɜ 

ὛὭὲὫὰὩὉὲὸὭὸώὛὩὰὩὧὸὩὨὉὺὩὲὸ. ȼ Ůəˊɞɛˊɐ Űɤɜ ɔŮɔɞɜɧŰɤɜ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛɏůɤ Űɞɡ ὒέὧὥὰὉὺὩὲὸὄόί, 

ŭɘŬŰɖɟɩɜŰŬɠ Űɖ ɢŬɚŬɟɐ ůɨɕŮɡɝɖ ɛŮŰŬɝɨ Űɞɡ ůɡůŰɐɛŬŰɞɠ Ůˊɘɚɞɔɐɠ əŬɘ Űɖɠ ŭɘŮˊŬűɐɠ ɢɟɐůŰɖ. 

ɀŮŰŬɓŬɑɜɞɜŰŬɠ ůŰɞ ɢŮɘɟɘůɛɧ ŮɜŰɞɚɩɜ, ɖ ŭɘŬŭɘəŬůɑŬ ɏəŭɞůɖɠ ŮɜŰɞɚɩɜ ŮɜŮɟɔɞˊɞɘŮɑŰŬɘ ɛɏůɤ Űɞɡ 

ŭŮɝɘɞɨ əɚɘə əŬɘ ŬˊɞŰŮɚŮɑ Űɞɜ ɓŬůɘəɧ ɛɖɢŬɜɘůɛɧ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ Űɞɡ ˊŬɑəŰɖ ɛŮ ŮɜŮɟɔɏɠ ɞɜŰɧŰɖŰŮɠ. ȼ 

ŭɘŬɢŮɑɟɘůɖ Űɞɡ ὧὥὰὰὦὥὧὯ (ȺɘəɧɜŬ 20) Űɞɡ Unity New Input System ́ ŮɟɘɚŬɛɓɎɜŮɘ ŬˊɞəɚŮɘůɛɧ 

ˊŮɟɘˊŰɩůŮɤɜ ɧˊɞɡ ɞ ŭŮɑəŰɖɠ ɓɟɑůəŮŰŬɘ ˊɎɜɤ ůŮ ůŰɞɘɢŮɑɞ ŭɘŮˊŬűɐɠ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ŭɘŬůűŬɚɑɕŮŰŬɘ 

ɧŰɘ ɖ ŮɜɏɟɔŮɘŬ ŬűɞɟɎ ŬˊɞəɚŮɘůŰɘəɎ Űɞɜ Űɞˊɘəɧ ˊŬɑəŰɖ əŬɘ Űɞɜ əɧůɛɞ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. 
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ȺɘəɧɜŬ 20: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ, ɢŮɘɟɘůɛɧɠ ŭŮɝɘɞɨ əɚɘə ɔɘŬ ɟɞɐ ɏəŭɞůɖɠ ŮɜŰɞɚɐɠ. 

Ⱥűɧůɞɜ ɡˊɎɟɢŮɘ ŮɜŮɟɔɐ Ůˊɘɚɞɔɐ, ɖ ɟɞɐ ɛŮŰŬűɏɟŮŰŬɘ ůŰɖ ůɡɜɎɟŰɖůɖ ɏəŭɞůɖɠ ŮɜŰɞɚɩɜ 

(ȺɘəɧɜŬ 21). ɇɞ ˊɟɩŰɞ əŬɘ əŬɗɞɟɘůŰɘəɧ űɑɚŰɟɞ ŬűɞɟɎ Űɞɜ ɏɚŮɔɢɞ ɧŰɘ ɖ ŮˊɘɚŮɔɛɏɜɖ ɞɜŰɧŰɖŰŬ ɡɚɞˊɞɘŮɑ Űɞ 

ὅὥὲὙὩὧὩὭὺὩὅέάάὥὲὨί. ɀɏůɤ ŬɡŰɞɨ Űɞɡ Ůɚɏɔɢɞɡ ŭɘŬŰɖɟŮɑŰŬɘ ɖ ɗŮɛŮɚɘɩŭɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐ 

ŭɘɎəɟɘůɖ ɛŮŰŬɝɨ ˊŬɗɖŰɘəɩɜ əŬɘ ŮɜŮɟɔɩɜ ɞɜŰɞŰɐŰɤɜ, ɧˊɤɠ ŬɡŰɐ ɞɟɑůŰɖəŮ ůŰɞɜ ˊɡɟɐɜŬ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ. ɆŮ ˊŮɟɘˊŰɩůŮɘɠ ɧˊɞɡ ɖ Ůˊɘɚɞɔɐ ˊŮɟɘɚŬɛɓɎɜŮɘ ɞɜŰɧŰɖŰŮɠ ˊɞɡ ŭŮɜ ɛˊɞɟɞɨɜ ɜŬ ŭŮɢɗɞɨɜ 

ŮɜŰɞɚɏɠ, ɖ ŭɘŬŭɘəŬůɑŬ ŰŮɟɛŬŰɑɕŮŰŬɘ ɎɛŮůŬ, ŬˊɞŰɟɏˊɞɜŰŬɠ Űɖɜ ŮəŰɏɚŮůɖ ɛɖ ɏɔəɡɟɤɜ ɐ ɛɖ ɞɟɘůɛɏɜɤɜ 

ůɡɛˊŮɟɘűɞɟɩɜ əŬɘ ŭɘŬůűŬɚɑɕɞɜŰŬɠ Űɖɜ ŬəŮɟŬɘɧŰɖŰŬ Űɖɠ ɟɞɐɠ ŮɜŰɞɚɩɜ. 

ȷəɞɚɞɨɗɤɠ, ɖ ŮˊŮɝŮɟɔŬůɑŬ ŭɘŬűɞɟɞˊɞɘŮɑŰŬɘ ɓɎůŮɘ Űɞɡ Űɨˊɞɡ Űɖɠ ɞɜŰɧŰɖŰŬɠ, ɧˊɤɠ ŬɡŰɧɠ ɞɟɑɕŮŰŬɘ 

ůŰŬ ŭŮŭɞɛɏɜŬ Ůˊɘɚɞɔɐɠ. ȼ ůɡɜɎɟŰɖůɖ ɚŮɘŰɞɡɟɔŮɑ ɤɠ ŮɜŭɘɎɛŮůɞɠ ŭɑŬɡɚɞɠ əŬɘ ɧɢɘ ɤɠ ŮəŰŮɚŮůŰɐɠ Űɖɠ 

ɚɞɔɘəɐɠ Űɤɜ ŮɜŮɟɔŮɘɩɜ. ɄŬɟɧŰɘ ɖ ɏəŭɞůɖ ŮɜŰɞɚɐɠ ŮəəɘɜŮɑ Ŭˊɧ Űɞ ůɨůŰɖɛŬ Ůɘůɧŭɞɡ Űɞɡ ˊŬɑəŰɖ 

(ὖὰὥώὩὶὓέόίὩὃὧὸὭέὲί), ɖ ɑŭɘŬ ɖ ůɡɛˊŮɟɘűɞɟɎ ŭŮɜ ɡɚɞˊɞɘŮɑŰŬɘ ůŮ ŬɡŰɧ Űɞ ŮˊɑˊŮŭɞ. ȷɜŰɑɗŮŰŬ, 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ raycast ́ ɟɞɠ Űɞɜ əɧůɛɞ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ ɩůŰŮ ɜŬ ˊɟɞůŭɘɞɟɘůŰŮɑ ɞ ůŰɧɢɞɠ Űɖɠ ŮɜŰɞɚɐɠ, 

əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ əŬŰŬůəŮɡɎɕŮŰŬɘ ɏɜŬ ŬɜŰɘəŮɑɛŮɜɞ ůɡɛűɟŬɕɧɛŮɜɤɜ ŮɜŰɞɚɐɠ (ὅέάάὥὲὨὅέὲὸὩὼὸ). ɇɞ 

ŬɜŰɘəŮɑɛŮɜɞ ŬɡŰɧ ůɡɔəŮɜŰɟɩɜŮɘ əɟɑůɘɛŮɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖɜ ŮəŰɏɚŮůɖ Űɖɠ ŮɜɏɟɔŮɘŬɠ, ɧˊɤɠ ɖ ŰŬɡŰɧŰɖŰŬ 

Űɞɡ ˊŬɑəŰɖ, Űɞ ŬˊɞŰɏɚŮůɛŬ Űɖɠ ŬɜɑɢɜŮɡůɖɠ ůŰɞ ɢɩɟɞ, əŬɗɩɠ əŬɘ ɖ ɗɏůɖ Űɖɠ ŮəɎůŰɞŰŮ ɞɜŰɧŰɖŰŬɠ ɛɏůŬ 

ůŰɞ ůɨɜɞɚɞ Űɖɠ Ůˊɘɚɞɔɐɠ, ŮˊɘŰɟɏˊɞɜŰŬɠ ŭɘŬűɞɟɞˊɞɘɖɛɏɜɖ ůɡɛˊŮɟɘűɞɟɎ ŬɜɎ ɛɞɜɎŭŬ ɧŰŬɜ ŬˊŬɘŰŮɑŰŬɘ. 

ɇɞ ὅέάάὥὲὨὅέὲὸὩὼὸ, ůŮ ůɡɜŭɡŬůɛɧ ɛŮ Űɖɜ ŮɟɛɖɜŮɑŬ Űɞɡ ŭŮɝɘɞɨ əɚɘə ɤɠ ˊɟɞɠ Űɞɜ Űɨˊɞ ůŰɧɢɞɡ, 

ˊɟɞɤɗŮɑŰŬɘ ŰŮɚɘəɎ ůŰɖɜ ŮəɎůŰɞŰŮ ɞɜŰɧŰɖŰŬ ɛɏůɤ Űɖɠ ɛŮɗɧŭɞɡ ὅέάάὥὲὨὕὲὙὭὫὬὸὅὰὭὧὯ. ɆŮ ŬɡŰɧ Űɞ 

ůɖɛŮɑɞ ɞɚɞəɚɖɟɩɜŮŰŬɘ ɞ ɟɧɚɞɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ Ůɘůɧŭɞɡ əŬɘ ɖ Ůɡɗɨɜɖ ɛŮŰŬűɏɟŮŰŬɘ ˊɚɐɟɤɠ ůŰɖɜ ɑŭɘŬ 

Űɖɜ ɞɜŰɧŰɖŰŬ. ȾɎɗŮ ɛɞɜɎŭŬ ɐ əŰɐɟɘɞ ŬɝɘɞɚɞɔŮɑ ŰŬ ůɡɛűɟŬɕɧɛŮɜŬ əŬɘ ŬˊɞűŬůɑɕŮɘ ŬɡŰɧɜɞɛŬ Űɖɜ 

əŬŰɎɚɚɖɚɖ ŮɜɏɟɔŮɘŬ, ŮɑŰŮ ˊɟɧəŮɘŰŬɘ ɔɘŬ əɑɜɖůɖ, ŮˊɑɗŮůɖ, ůɡɚɚɞɔɐ ˊɧɟɤɜ ɐ Ɏɚɚɖ ɚŮɘŰɞɡɟɔɑŬ. ȼ 

ˊɟɞůɏɔɔɘůɖ ŬɡŰɐ ŮɜɘůɢɨŮɘ ůɖɛŬɜŰɘəɎ Űɖɜ ŬűŬɘɟŮŰɘəɧŰɖŰŬ əŬɘ Űɖɜ ŮˊŮəŰŬůɘɛɧŰɖŰŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ, 

əŬɗɩɠ ɖ ɚɞɔɘəɐ ŮəŰɏɚŮůɖɠ ˊŬɟŬɛɏɜŮɘ ŬˊɞəŮɜŰɟɤɛɏɜɖ əŬɘ ˊɟɞůŬɟɛɞůɛɏɜɖ ůŰɞɜ ŮəɎůŰɞŰŮ Űɨˊɞ 

ɞɜŰɧŰɖŰŬɠ, Ůɜɩ Űɞ ůɨůŰɖɛŬ Ůɘůɧŭɞɡ ˊŮɟɘɞɟɑɕŮŰŬɘ ůŰɞɜ ɟɧɚɞ Űɞɡ ůɡɜŰɞɜɘůŰɐ Űɖɠ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ. 
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ȺɘəɧɜŬ 21: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. ɆɡɜɎɟŰɖůɖ ɏəŭɞůɖɠ ŮɜŰɞɚɐɠ. 

 ȼ ɑŭɘŬ Ŭɟɢɐ ŮűŬɟɛɧɕŮŰŬɘ Ůˊɑůɖɠ əŬɘ ůŰɖɜ ɏəŭɞůɖ ŮɜŰɞɚɩɜ ɛɏůɤ ŭɘŮˊŬűɐɠ ɢɟɐůŰɖ ́ ɞɡ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ́ ŬŰɩɜŰŬɠ ɏɜŬ Ŭˊɧ ŰŬ ŮɘəɞɜɑŭɘŬ-əɞɡɛˊɘɎ ŮɜŰɞɚɐɠ, ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ˊŬɟɎŭŮɘɔɛŬ Űɖɠ 

ȺɘəɧɜŬɠ 22. ȼ ɓŬůɘəɐ ŭɘŬűɞɟɞˊɞɑɖůɖ ŬűɞɟɎ Űɖ űɨůɖ Űɖɠ ŮɜŰɞɚɐɠ. ɃɟɘůɛɏɜŮɠ ŮɜɏɟɔŮɘŮɠ, ɧˊɤɠ ɖ ŭɘŬəɞˊɐ 

ŰɟɏɢɞɡůŬɠ ŭɘŬŭɘəŬůɑŬɠ, ŮəŰŮɚɞɨɜŰŬɘ ɎɛŮůŬ ɛŮ Űɞ ˊɎŰɖɛŬ Űɞɡ ŬɜŰɑůŰɞɘɢɞɡ Ůɘəɞɜɘŭɑɞɡ. ȯɚɚŮɠ, ɧˊɤɠ ɖ 

ŮɜŰɞɚɐ əɑɜɖůɖɠ ɐ əŬŰŬůəŮɡɐɠ, ŬˊŬɘŰɞɨɜ ŭŮɨŰŮɟɞ əɚɘə ůŰɞɜ əɧůɛɞ ɔɘŬ Űɞɜ əŬɗɞɟɘůɛɧ ůŰɧɢɞɡ. ɆŰɖɜ 

ˊŮɟɑˊŰɤůɖ ŬɡŰɐ, Űɞ UI ɗɏŰŮɘ Űɞ ůɨůŰɖɛŬ ůŮ əŬŰɎůŰŬůɖ ŬɜŬɛɞɜɐɠ, ɛɏɢɟɘ ɜŬ ˊŬɟŬůɢŮɗŮɑ Űɞ ŬˊŬɟŬɑŰɖŰɞ 

ŭŮŭɞɛɏɜɞ ůɡɛűɟŬɕɧɛŮɜɤɜ ŮɜŰɞɚɐɠ. 

 ȼ ɧɚɖ ˊɟɞůɏɔɔɘůɖ ůŰɞ ůɨůŰɖɛŬ Űɤɜ ŮɜŰɞɚɩɜ ŮˊɘŰɟɏˊŮɘ Űɞɜ ŭɘŬɢɤɟɘůɛɧ ˊɟɧɗŮůɖɠ əŬɘ ŮəŰɏɚŮůɖɠ, 

ɓɞɖɗɎ Űɖɜ ŮˊɏəŰŬůɖ ɜɏɤɜ Űɨˊɤɜ ŮɜŰɞɚɩɜ ɢɤɟɑɠ Űɟɞˊɞˊɞɑɖůɖ Űɖɠ əɚɎůɖɠ ὖὰὥώὩὶὓέόίὩὃὧὸὭέὲί. 

ɄŬɟɎɚɚɖɚŬ ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɏɜŬɠ ŮɜɘŬɑɞɠ ɛɖɢŬɜɘůɛɧɠ ɢŮɘɟɘůɛɞɨ ɔɘŬ ɛɞɜɎŭŮɠ əŬɘ əŰɐɟɘŬ ɛŮ ůŬűɐ 

ɞɟɘɞɗɏŰɖůɖ ɛŮŰŬɝɨ ŭɘŮˊŬűɐɠ əŬɘ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ ŮɜŰɧɠ Űɞɡ əɧůɛɞɡ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. 
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ȺɘəɧɜŬ 22: ɄŬɟɎŭŮɘɔɛŬ əɞɡɛˊɘɩɜ ŮɜŰɞɚɐɠ ůŰɖ ŭɘŮˊŬűɐ ɢɟɐůɖ. ȼ əɎɗŮ ŮɜŰɞɚɐ ɏɢŮɘ əŬɘ Űɞ ŭɘəɧ Űɖɠ Ůɘəɞɜɑŭɘɞ. 

 ɆŰɞ ˊɚŬɑůɘɞ Űɖɠ ŮɜɧŰɖŰŬɠ Űɞɡ Player Interaction, ɏɢɞɡɜ ŮɜůɤɛŬŰɤɗŮɑ ɓŬůɘəɏɠ ůɡɜŰɞɛŮɨůŮɘɠ 

ˊɚɖəŰɟɞɚɞɔɑɞɡ ́ɞɡ ɡˊɞůŰɖɟɑɕɞɡɜ ŰŬɢɨŰŮɟɖ ŭɘŬɢŮɑɟɘůɖ ɞɜŰɞŰɐŰɤɜ, ɢɤɟɑɠ ɜŬ ŬˊŬɘŰŮɑŰŬɘ ŬɚɚɖɚŮˊɑŭɟŬůɖ 

ɛɏůɤ Űɖɠ ŭɘŮˊŬűɐɠ. ȼ ůɡɜɎɟŰɖůɖ  ὕὲὈὩὰὩὸὩὉὲὸὭὸώὖὶὩίίὩὨ ŮɜŮɟɔɞˊɞɘŮɑŰŬɘ ɛŮ Űɞ ˊɚɐəŰɟɞ Delete əŬɘ 

ŬűɞɟɎ Űɖɜ əŬŰŬůŰɟɞűɐ ŮˊɘɚŮɔɛɏɜɖɠ ɞɜŰɧŰɖŰŬɠ. ȼ ŮɜɏɟɔŮɘŬ ŮəŰŮɚŮɑŰŬɘ ɡˊɧ ůɡɔəŮəɟɘɛɏɜŮɠ ˊɟɞɦˊɞɗɏůŮɘɠ, 

ɧˊɤɠ ɖ ɘŭɘɞəŰɖůɑŬ əŬɘ ɖ ŮˊɘŰɟŮˊŰɐ əŬŰɎůŰŬůɖ, ŭɘŬůűŬɚɑɕɞɜŰŬɠ ɧŰɘ ŭŮɜ ˊŬɟŬəɎɛˊŰŮŰŬɘ ɖ ŮůɤŰŮɟɘəɐ 

ɚɞɔɘəɐ Ůɚɏɔɢɞɡ. Ⱥűɧůɞɜ ˊɚɖɟɞɨɜŰŬɘ ŰŬ əɟɘŰɐɟɘŬ, ɖ ɞɜŰɧŰɖŰŬ ŬˊɞɛŬəɟɨɜŮŰŬɘ Ŭˊɧ Űɞɜ əɧůɛɞ Űɞɡ 

ˊŬɘɢɜɘŭɘɞɨ əŬɘ ŮɜɖɛŮɟɩɜɞɜŰŬɘ ɞɘ ůɢŮŰɘəɏɠ ŭɞɛɏɠ ŭŮŭɞɛɏɜɤɜ. ȼ ŭɘŬɢŮɑɟɘůɖ ɞɛɎŭɤɜ Ůɚɏɔɢɞɡ (control 

groups) ɡɚɞˊɞɘŮɑŰŬɘ ɛɏůɤ Űɖɠ ůɡɜɎɟŰɖůɖɠ: ὕὲὅέὲὸὶέὰὋὶέόὴὖὶὩίίὩὨ. ɀŮ  ůɡɜŭɡŬůɛɧ Űɤɜ ˊɚɐəŰɟɤɜ 

Ctrl & Ŭɟɘɗɛɧɠ (1ï5) ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɐ ŬɜŰɘəŬɗɑůŰŬŰŬɘ (overwrite) Űɞ ŬɜŰɑůŰɞɘɢɞ group, ŬˊɞɗɖəŮɨɞɜŰŬɠ 

Űɖɜ ŰɟɏɢɞɡůŬ Ůˊɘɚɞɔɐ. ȼ Ůˊɘɚɞɔɐ ŬɡŰɐ ŮˊɘŰɟɏˊŮɘ ůŰɞɜ ˊŬɑəŰɖ ɜŬ ɞɟɔŬɜɩɜŮɘ ŭɡɜŬɛɘəɎ ůɨɜɞɚŬ ɛɞɜɎŭɤɜ 

ɐ əŰɖɟɑɤɜ ɔɘŬ ŰŬɢɨŰŮɟɖ ˊɟɧůɓŬůɖ. Ⱥˊɑůɖɠ, ɛŮ Űɞɜ ůɡɜŭɡŬůɛɧ Alt & Ŭɟɘɗɛɧɠ (1ï5) ŭɘŬɔɟɎűŮŰŬɘ Űɞ 

ŬɜŰɑůŰɞɘɢɞ group, Ůűɧůɞɜ ɡˊɎɟɢŮɘ. ȼ ɚŮɘŰɞɡɟɔɑŬ ŬɡŰɐ ˊŬɟɏɢŮɘ ɛɖɢŬɜɘůɛɧ əŬɗŬɟɘůɛɞɨ əŬɘ 

ŬɜŬŭɘɞɟɔɎɜɤůɖɠ Űɤɜ ɞɛɎŭɤɜ ɢɤɟɑɠ ɜŬ ŬˊŬɘŰŮɑŰŬɘ ŮˊŬɜŮəəɑɜɖůɖ ɐ ɢŮɘɟɞəɑɜɖŰɖ ŬˊɞŭɏůɛŮɡůɖ 

ɞɜŰɞŰɐŰɤɜ. ɇɏɚɞɠ, ɖ ŮɜŮɟɔɞˊɞɑɖůɖ ŬˊɞɗɖəŮɡɛɏɜɞɡ group ́ ɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮ Ŭˊɚɧ ˊɎŰɖɛŬ Űɞɡ 

Ŭɟɘɗɛɞɨ (1ï5). ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ əŬɚŮɑŰŬɘ ɖ ůɡɜɎɟŰɖůɖ:  ὛὩὰὩὧὸὕὶὅὶὩὥὸὩὅέὲὸὶέὰὋὶέόὴ, ɖ ɞˊɞɑŬ 

ŬɜŬəŰɎ Űɖɜ ŬˊɞɗɖəŮɡɛɏɜɖ ɚɑůŰŬ ɞɜŰɞŰɐŰɤɜ əŬɘ Űɖɜ ɗɏŰŮɘ ɤɠ ŰɟɏɢɞɡůŬ Ůˊɘɚɞɔɐ. ɄŬɟɎɚɚɖɚŬ, ɖ əɎɛŮɟŬ 

ɛŮŰŬəɘɜŮɑŰŬɘ ŬɡŰɧɛŬŰŬ ůŰɖɜ ˊŮɟɘɞɢɐ ɧˊɞɡ ɓɟɑůəɞɜŰŬɘ ɞɘ ɞɜŰɧŰɖŰŮɠ Űɞɡ group, ŭɘŮɡəɞɚɨɜɞɜŰŬɠ Űɖɜ 

ɎɛŮůɖ ŮˊɘɢŮɘɟɖůɘŬəɐ ɛŮŰɎɓŬůɖ. 

 ȾɚŮɑɜɞɜŰŬɠ, ɛŮ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɖɠ ˊŬɟɞɨůŬɠ ŮɜɧŰɖŰŬɠ, ŭɘŮɡəɟɘɜɑɕŮŰŬɘ ɧŰɘ ɞɘ ɛɖɢŬɜɘůɛɞɑ 

əŬŰŬůəŮɡɐɠ əŰɖɟɑɤɜ ůŮ ŮˊɑˊŮŭɞ ɢŮɘɟɘůɛɞɨ Ůɘůɧŭɤɜ Ŭˊɧ Űɞɜ ˊŬɑəŰɖ ɛŬɕɑ ɛŮ Űɖɜ ɑŭɘŬ Űɖɜ ŰŮɢɜɘəɐ 

ŬˊɞŰɨˊɤůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬůəŮɡɐɠ ɗŬ ˊŬɟɞɡůɘŬůŰɞɨɜ ůɡɔəŮɜŰɟɤŰɘəɎ ůŰɖɜ ŮɜɧŰɖŰŬ 4.7 çɆɨůŰɖɛŬ 

ȾŬŰŬůəŮɡɐɠ ȾŰɖɟɑɤɜè, ɩůŰŮ ɜŬ ŬˊɞŭɞɗŮɑ ɞɟɗɧŰŮɟŬ ɖ ɧɚɖ ŭɘŬŭɘəŬůɑŬ ɚŮɘŰɞɡɟɔɑŬɠ əŬɘ ɜŬ ŬɜŬɚɡɗŮɑ ɧɚɞɠ 

ɞ ŭɑŬɡɚɞɠ ɤɠ ɏɜŬ ɞɚɞəɚɖɟɤɛɏɜɞ ɡˊɞůɨůŰɖɛŬ.  

 

4.5 ȸŬůɘəɏɠ ɃɜŰɧŰɖŰŮɠ 
ȼ ́ŬɟɞɨůŬ ɡˊɞəŮűɎɚŬɘɞ ŮůŰɘɎɕŮɘ ůŰɘɠ ɓŬůɘəɏɠ ɞɜŰɧŰɖŰŮɠ ˊɞɡ ůɡɜɗɏŰɞɡɜ Űɞɜ əɧůɛɞ Űɞɡ Project 

Lead əŬɘ ŬˊɞŰŮɚɞɨɜ Űɞɜ ˊɡɟɐɜŬ Űɖɠ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ Űɞɡ ˊŬɑəŰɖ ɛŮ Űɞ ůɨůŰɖɛŬ. Ƀɘ ɞɜŰɧŰɖŰŮɠ ŬɡŰɏɠ 

ˊŮɟɘɚŬɛɓɎɜɞɡɜ ˊɧɟɞɡɠ, ɛɞɜɎŭŮɠ əŬɘ əŰɐɟɘŬ, ŭɖɚŬŭɐ ŰŬ ŭɞɛɘəɎ ůŰɞɘɢŮɑŬ ˊɎɜɤ ůŰŬ ɞˊɞɑŬ ɓŬůɑɕŮŰŬɘ 

ɖ ůŰɟŬŰɖɔɘəɐ, ɖ ɞɘəɞɜɞɛɑŬ əŬɘ ɖ Ůɝɏɚɘɝɖ Űɖɠ ɟɞɐɠ əɎɗŮ ˊŬɟŰɑŭŬɠ. ȼ ůɢŮŭɑŬůɐ Űɞɡɠ ŬəɞɚɞɡɗŮɑ ɛɘŬ ŮɜɘŬɑŬ 

ŬɟɢɘŰŮəŰɞɜɘəɐ ˊɟɞůɏɔɔɘůɖ, ɛŮ ůŬűɐ ŭɘŬɢɤɟɘůɛɧ ɛŮŰŬɝɨ ŭŮŭɞɛɏɜɤɜ əŬɘ ůɡɛˊŮɟɘűɞɟɎɠ, ŮˊɘŰɟɏˊɞɜŰŬɠ 

ŮɡŮɚɘɝɑŬ ůŰɖɜ ˊŬɟŬɛŮŰɟɞˊɞɑɖůɖ əŬɘ ŮˊŮəŰŬůɘɛɧŰɖŰŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

Ʉɟɘɜ Űɖɜ ŬɜɎɚɡůɖ Űɤɜ Ůˊɘɛɏɟɞɡɠ əŬŰɖɔɞɟɘɩɜ ɞɜŰɞŰɐŰɤɜ, əɟɑɜŮŰŬɘ ŬˊŬɟŬɑŰɖŰɖ ɖ ˊŬɟɞɡůɑŬůɖ 

Űɞɡ Űɟɧˊɞɡ ɛŮ Űɞɜ ɞˊɞɑɞ ɞɟɔŬɜɩɜɞɜŰŬɘ əŬɘ ŬˊɞɗɖəŮɨɞɜŰŬɘ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡɠ. ũɘŬ Űɞɜ ůəɞˊɧ ŬɡŰɧ 
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ŬɝɘɞˊɞɘɞɨɜŰŬɘ ˊŮɟɘɏəŰŮɠ ŭŮŭɞɛɏɜɤɜ Űɨˊɞɡ Scriptable Object, ɞɘ ɞˊɞɑɞɘ ɚŮɘŰɞɡɟɔɞɨɜ ɤɠ ŬɜŮɝɎɟŰɖŰŬ 

ŭɞɢŮɑŬ ŭɘŬɛɧɟűɤůɖɠ əŬɘ ŮˊɘŰɟɏˊɞɡɜ Űɖɜ ŬˊɞůɨɜŭŮůɖ Űɤɜ ůŰŬŰɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Ŭˊɧ Űɖ ɚɞɔɘəɐ 

ŮəŰɏɚŮůɖɠ. 

4.5.1 ɄŮɟɘɏəŰŮɠ ȹŮŭɞɛɏɜɤɜ Űɨˊɞɡ Scriptable Object 

  ȾŬŰɎ Űɖɜ ŬɜɎˊŰɡɝɖ Ůɜɧɠ ɓɘɜŰŮɞˊŬɘɢɜɘŭɘɞɨ ŮɑɜŬɘ ůɡɢɜɎ ŬˊŬɟŬɑŰɖŰɖ ɖ ŬˊɞɗɐəŮɡůɖ əŬɘ 

ŭɘŬŰɐɟɖůɖ ŭŮŭɞɛɏɜɤɜ, ŰŬ ɞˊɞɑŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ ˊɞɚɚŬˊɚɎ ŬɜŰɘəŮɑɛŮɜŬ əŬŰɎ Űɖɜ ŮəŰɏɚŮůɖ Űɞɡ 

ˊɟɞɔɟɎɛɛŬŰɞɠ. ɆŰɞ ˊŮɟɘɓɎɚɚɞɜ Űɖɠ Unity ɛɑŬ ŭɘŬŭŮŭɞɛɏɜɖ ɚɨůɖ ɔɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ ŰɏŰɞɘɤɜ ŭŮŭɞɛɏɜɤɜ 

ŬˊɞŰŮɚŮɑ ɖ ɢɟɐůɖ ŬɜŰɘəŮɘɛɏɜɤɜ Űɨˊɞɡ ╢╬►░▬◄╪╫■▄╞╫▒▄╬◄. ɇŬ ŬɜŰɘəŮɑɛŮɜŬ ŬɡŰɎ ɚŮɘŰɞɡɟɔɞɨɜ ɤɠ Ůɘŭɘəɞɑ 

ˊŮɟɘɏəŰŮɠ ŭŮŭɞɛɏɜɤɜ, Űɤɜ ɞˊɞɑɤɜ ɖ ŭɞɛɐ ɞɟɑɕŮŰŬɘ ɛɏůɤ əɚɎůŮɤɜ Űɖɠ ɔɚɩůůŬɠ C#. ȾŬŰɧˊɘɜ, ɛɏůɤ Űɞɡ 

Űɞɡ Asset Menu Űɞɡ Unity Editor ŭɑɜŮŰŬɘ ɖ ɘəŬɜɧŰɖŰŬ ŭɖɛɘɞɡɟɔɑŬɠ ůŰɘɔɛɘɧŰɡˊɩɜ Űɞɡɠ, ɛŮ ŰŬ ˊŮŭɑŬ Űɞɡɠ 

ɜŬ ɛˊɞɟɞɨɜ ůɡɛˊɚɖɟɤɗɞɨɜ ŬˊŮɡɗŮɑŬɠ Ŭˊɧ Űɞ ˊŮɟɘɓɎɚɚɞɜ ŬɜɎˊŰɡɝɖɠ. 

ȼ ɢɟɐůɖ ὛὧὶὭὴὸὥὦὰὩὕὦὮὩὧὸ ůŰɞ Project Lead ŮˊɘɚɏɢɗɖəŮ Űɧůɞ ɔɘŬ ɚɧɔɞɡɠ ŮɡŮɚɘɝɑŬɠ ɧůɞ əŬɘ ɔɘŬ 

ɚɧɔɞɡɠ ŭɘŬɢŮɑɟɘůɖɠ ɛɜɐɛɖɠ. ɇŬ ŬɜŰɘəŮɑɛŮɜŬ ŬɡŰɎ ɚŮɘŰɞɡɟɔɞɨɜ ɤɠ əɞɘɜɧɢɟɖůŰɞɘ ˊŮɟɘɏəŰŮɠ ŭŮŭɞɛɏɜɤɜ, 

ŮˊɘŰɟɏˊɞɜŰŬɠ ůŮ ˊɞɚɚŬˊɚɎ ŬɜŰɘəŮɑɛŮɜŬ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ ɜŬ ŬɜŬűɏɟɞɜŰŬɘ ůŰɞ ɑŭɘɞ ůɨɜɞɚɞ ˊɚɖɟɞűɞɟɘɩɜ 

ŬɜŰɑ ɜŬ ŭɖɛɘɞɡɟɔɞɨɜ ɝŮɢɤɟɘůŰɎ ŬɜŰɑɔɟŬűŬ. Ⱥˊɘˊɚɏɞɜ, ɞ əɨəɚɞɠ ɕɤɐɠ Űɞɡɠ ŮɑɜŬɘ ŬɜŮɝɎɟŰɖŰɞɠ Ŭˊɧ Űɖɜ 

əŬŰɎůŰŬůɖ Űɤɜ ὋὥάὩὕὦὮὩὧὸί Űɖɠ ůəɖɜɐɠ, ɔŮɔɞɜɧɠ ˊɞɡ ŰŬ əŬɗɘůŰɎ əŬŰɎɚɚɖɚŬ ɔɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ 

ůŰŬɗŮɟɩɜ ŭŮŭɞɛɏɜɤɜ, ɧˊɤɠ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɛɞɜɎŭɤɜ, əŰɖɟɑɤɜ ɐ Ɏɚɚɤɜ ůŰɞɘɢŮɑɤɜ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ [15]. 

ɆŰɞ Project Lead, ŰŬ ὛὧὶὭὴὸὥὦὰὩὕὦὮὩὧὸ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɤɠ ɓŬůɘəɧɠ ɛɖɢŬɜɘůɛɧɠ ŬˊɞɗɐəŮɡůɖɠ 

ŭŮŭɞɛɏɜɤɜ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɘɠ ɞɜŰɧŰɖŰŮɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ȼ ˊɟɞůɏɔɔɘůɖ ŬɡŰɐ ŮˊɘŰɟɏˊŮɘ Űɖɜ əŮɜŰɟɘəɐ 

ɞɟɔɎɜɤůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ əŬɘ ŭɘŮɡəɞɚɨɜŮɘ Űɧůɞ Űɖɜ ŮˊɏəŰŬůɖ ɧůɞ əŬɘ Űɖ ůɡɜŰɐɟɖůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ, 

əŬɗɩɠ ɞɘ ŬɚɚŬɔɏɠ ůŰɘɠ Űɘɛɏɠ ɛˊɞɟɞɨɜ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗɞɨɜ ůŮ ŮˊɑˊŮŭɞ asset ɢɤɟɑɠ ɜŬ ŬˊŬɘŰŮɑŰŬɘ 

Űɟɞˊɞˊɞɑɖůɖ Űɖɠ ɡɚɞˊɞɑɖůɖɠ Űɤɜ ŬɜŰɑůŰɞɘɢɤɜ əɚɎůŮɤɜ. 

 

4.5.2 Ʉɧɟɞɘ 

 ɆŰɞ Project Lead ɞ ɓŬůɘəɧɠ əŬɘ ɛɞɜŬŭɘəɧɠ ˊɧɟɞɠ ŮɑɜŬɘ Űɞ Crystal Ore, ɧˊɤɠ ŬɡŰɧ 

ŬˊŮɘəɞɜɑɕŮŰŬɘ ɛŮ Űɞ ɔɟŬűɘəɧ ůŰɞɘɢŮɑɞ Űɖɠ ȺɘəɧɜŬɠ 23. ȺɑɜŬɘ ɢɟɩɛŬŰɞɠ əɧəəɘɜɞɡ. ɀɘŬ ůɢŮŭɘŬůŰɘəɐ 

Ůˊɘɚɞɔɐ ˊɞɡ Űɞɜ əŬɗɘůŰɎ ŮɡŭɘɎəɟɘŰɞ ůŰɞɜ ˊŬɑəŰɖ, ŬəɧɛŬ əŬɘ ůŮ ůŰɘɔɛɏɠ ɏɜŰɞɜɖɠ ɞˊŰɘəɐɠ ˊɚɖɟɞűɞɟɑŬɠ 

ůŰɖɜ ɞɗɧɜɖ, ŮɝŬɘŰɑŬɠ Űɖɠ ŬɜŰɑɗŮůɖɠ Űɞɡ ɢɟɩɛŬŰɞɠ Űɞɡ ɛŮ ŬɡŰɧ Űɞɡ ɡˊɧɓŬɗɟɞɡ 

 

 
ȺɘəɧɜŬ 23: Project Lead, ˊɧɟɞɠ Crystal Ore. 

ɆŮ ŮˊɑˊŮŭɞ ɡɚɞˊɞɑɖůɖɠ, ɞ ˊɧɟɞɠ ɡɚɞˊɞɘŮɑŰŬɘ ɛɏůɤ Űɖɠ əɚɎůɖɠ ὕὶὩ, ɖ ɞˊɞɑŬ ŬˊɞŰŮɚŮɑ ˊŬɟɎɔɤɔɞ 
Űɖɠ ὛὩὰὩὧὸὥὦὰὩὄὥίὭὧ əŬɘ ŰŬɡŰɧɢɟɞɜŬ ɡɚɞˊɞɘŮɑ Űɞ interface ὍὙὩίέόὶὧὩ. ȼ əɚɖɟɞɜɞɛɘəɧŰɖŰŬ Ŭˊɧ Űɖɜ 

ὛὩὰὩὧὸὥὦὰὩὄὥίὭὧ ŮˊɘŰɟɏˊŮɘ ůŰɞɜ ˊɧɟɞ ɜŬ ůɡɛɛŮŰɏɢŮɘ ůŰɞ ůɨůŰɖɛŬ Ůˊɘɚɞɔɐɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, Ůɜɩ ɖ 

ɡɚɞˊɞɑɖůɖ Űɞɡ ὍὙὩίέόὶὧὩ ́ ŬɟɏɢŮɘ ɏɜŬɜ ůŬűɐ ɛɖɢŬɜɘůɛɧ ŬɜŬɔɜɩɟɘůɖɠ Űɞɡ Űɨˊɞɡ Űɖɠ ɞɜŰɧŰɖŰŬɠ əŬŰɎ 
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Űɖɜ ŮəŰɏɚŮůɖ Űɞɡ ˊɟɞɔɟɎɛɛŬŰɞɠ. ȼ ˊɟɞůɏɔɔɘůɖ ŬɡŰɐ ŭɘŮɡəɞɚɨɜŮɘ Űɖɜ ŮˊŮəŰŬůɘɛɧŰɖŰŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ, 

əŬɗɩɠ əŬɗɘůŰɎ ŭɡɜŬŰɐ Űɖɜ ˊɟɞůɗɐəɖ ɜɏɤɜ Űɨˊɤɜ ˊɧɟɤɜ ɢɤɟɑɠ ɛŮŰŬɓɞɚɐ Űɖɠ ɓŬůɘəɐɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ. 

ȰɜŬɠ ɜɏɞɠ ˊɧɟɞɠ ɛˊɞɟŮɑ ɜŬ ŭɖɛɘɞɡɟɔɖɗŮɑ ˊɞɚɨ ŮɨəɞɚŬ, ŭɖɛɘɞɡɟɔɩɜŰŬɠ ɛɘŬ ɜɏŬ əɚɎůɖ ɖ ɞˊɞɑŬ ɗŬ 

əɚɖɟɞɜɞɛŮɑ Űɖɜ ὛὩὰὩὧὸὥὦὰὩὄὥίὭὧ əŬɘ ɗŬ ɡɚɞˊɞɘŮɑ Űɞ ὍὙὩίέόὶὧὩ interface. 

 

 
ȺɘəɧɜŬ 24: Crystal Ore, ɧɟɘŬ ŬɜŰɘəŮɘɛɏɜɞɡ ˊɟɞɠ ŬɚɚɖɚŮˊɑŭɟŬůɖ ɛŮ Űɞɜ əɧůɛɞ. 

ȼ ŭɘŬŭɘəŬůɑŬ ůɡɚɚɞɔɐɠ ˊɧɟɤɜ ɓŬůɑɕŮŰŬɘ ůŰɖɜ ŬɚɚɖɚŮˊɑŭɟŬůɖ ŮɟɔŬŰɩɜ ɛŮ Űɞ ŬɜŰɘəŮɑɛŮɜɞ 

Űɞɡ ˊɧɟɞɡ. Ƀɘ ŮɟɔɎŰŮɠ ˊɟɞůŮɔɔɑɕɞɡɜ Űɞ ɛŮŰɎɚɚŮɡɛŬ əŬɘ, ɧŰŬɜ Ůɘůɏɚɗɞɡɜ ůŮ ˊɟɞəŬɗɞɟɘůɛɏɜɖ ɕɩɜɖ 

ůɡɚɚɞɔɐɠ, Űɞ ŮɝɤŰŮɟɘəɧ ɞɟɗɞɔɩɜɘɞ ˊŮŭɑɞ Űɖɠ ȺɘəɧɜŬɠ 24, ɝŮəɘɜɞɨɜ Űɖ ŭɘŬŭɘəŬůɑŬ Ůɝɧɟɡɝɖɠ ŬűŬɘɟɩɜŰŬɠ 

ˊɞůɧŰɖŰŬ Ŭˊɧ Űɖ ůɡɜɞɚɘəɐ Űɘɛɐ Űɞɡ ˊɧɟɞɡ (amount) ůŮ əŬɗɞɟɘůɛɏɜŬ ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ. ɆŰɖɜ 

ȺɘəɧɜŬ 24 ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ɢɤɟɘəɐ ɞɟɘɞɗɏŰɖůɖ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ Űɖɠ ɛɖɢŬɜɐɠ Unity. 

ɇŬ ŭɨɞ ŮůɤŰŮɟɘəɎ collider ɞɟɑɕɞɡɜ Űɞɜ űɡůɘəɧ ɧɔəɞ Űɞɡ ɛŮŰŬɚɚŮɨɛŬŰɞɠ ɛɏůŬ ůŰɞɜ əɧůɛɞ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, 

Ůɜɩ Űɞ ŮɝɤŰŮɟɘəɧ collider ɚŮɘŰɞɡɟɔŮɑ ɤɠ trigger, əŬɗɞɟɑɕɞɜŰŬɠ Űɖ ɚŮɔɧɛŮɜɖ gather zone, ŭɖɚŬŭɐ Űɖɜ 

ˊŮɟɘɞɢɐ ůŰɖɜ ɞˊɞɑŬ ɞɘ ŮɟɔɎŰŮɠ ŬɜŬɔɜɤɟɑɕɞɡɜ ɧŰɘ ɓɟɑůəɞɜŰŬɘ ůŮ əŬŰɎɚɚɖɚɖ ŬˊɧůŰŬůɖ ɩůŰŮ ɜŬ 

ɝŮəɘɜɐůɞɡɜ Űɖ ŭɘŬŭɘəŬůɑŬ ůɡɚɚɞɔɐɠ. 

 

 
ȺɘəɧɜŬ 25: Selectable Data, Scriptable Object Űɞɡ ́ɧɟɞɡ Crystal Ore 

 

ȿɧɔɤ Űɖɠ ɓŬůɘəɐɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ ˊɧɟɞɡ ɤɠ ɞɜŰɧŰɖŰŬ, ŰŬ ůŰŬɗŮɟɎ ŭŮŭɞɛɏɜŬ Űɞɡ ˊŮɟɘɔɟɎűɞɜŰŬɘ 

ɛɏůɤ Ůɜɧɠ ɛɏůɤ Ůɜɧɠ ὛὧὶὭὴὸὥὦὰὩὕὦὮὩὧὸ Űɨˊɞɡ ὛὩὰὩὧὸὥὦὰὩὈὥὸὥ, ɧˊɤɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 25. 

Ƀ ˊŮɟɘɏəŰɖɠ ŬɡŰɧɠ ŬˊɞɗɖəŮɨŮɘ ɓŬůɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ Ůˊɘɚɞɔɐ əŬɘ Űɖɜ ɞˊŰɘəɐ 

ŬɜŬˊŬɟɎůŰŬůɖ Űɞɡ ˊɧɟɞɡ, ɧˊɤɠ Űɞ ɧɜɞɛŬ ŮɛűɎɜɘůɖɠ, Űɞ ɢɟɩɛŬ Ůˊɘɚɞɔɐɠ əŬɘ Űɞ ŬɜŰɑůŰɞɘɢɞ Ůɘəɞɜɑŭɘɞ 

ŭɘŮˊŬűɐɠ. 
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ȺɘəɧɜŬ 26: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ, ɚŮɘŰɞɡɟɔɑŬ ŭɘŬɢŮɑɟɘůɖɠ ŰŬɡŰɧɢɟɞɜɤɜ ŮɟɔŬŰɩɜ ˊɎɜɤ ůŰɞɜ ˊɧɟɞ. 

ɇɏɚɞɠ, ɛɑŬ ŬɝɘɞůɖɛŮɑɤŰɖ ɚŮˊŰɞɛɏɟŮɘŬ Űɖɠ ɡɚɞˊɞɑɖůɖɠ ŬűɞɟɎ Űɞɜ ˊŮɟɘɞɟɘůɛɧ Űɞɡ Ŭɟɘɗɛɞɨ 

ŮɟɔŬŰɩɜ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ ůɡɚɚɏɔɞɡɜ ŰŬɡŰɧɢɟɞɜŬ Ŭˊɧ Űɞ ɑŭɘɞ ɛŮŰɎɚɚŮɡɛŬ. ȼ ŭɘŬɢŮɑɟɘůɖ ŬɡŰɐ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛɏůɤ Ůɘŭɘəɐɠ ůɡɜɎɟŰɖůɖɠ əŬŰŬɢɩɟɖůɖɠ ŮɟɔŬŰɩɜ, ȺɘəɧɜŬ 26, ɖ ɞˊɞɑŬ ŮɚɏɔɢŮɘ Ŭɜ ɏɢŮɘ 

ůɡɛˊɚɖɟɤɗŮɑ ɞ ɛɏɔɘůŰɞɠ ŮˊɘŰɟŮˊŰɧɠ Ŭɟɘɗɛɧɠ ŮɜŮɟɔɩɜ ůɡɚɚŮəŰɩɜ ˊɟɘɜ ŮˊɘŰɟɏɣŮɘ Űɖɜ ŮɔɔɟŬűɐ Ůɜɧɠ ɜɏɞɡ 

ŮɟɔɎŰɖ ůŰɖ ŭɘŬŭɘəŬůɑŬ Ůɝɧɟɡɝɖɠ. 

4.5.3 ɀɞɜɎŭŮɠ 

ɆŮ ŬɜŰɑɗŮůɖ ɛŮ Űɞɡɠ ˊɧɟɞɡɠ, ɞɘ ɛɞɜɎŭŮɠ ŬˊɞŰŮɚɞɨɜ ŮɜŮɟɔɏɠ ɞɜŰɧŰɖŰŮɠ Űɞɡ əɧůɛɞɡ Űɞɡ 

ˊŬɘɢɜɘŭɘɞɨ əŬɘ ůɡɛɛŮŰɏɢɞɡɜ ŭɡɜŬɛɘəɎ ůŰɖ ɟɞɐ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ ŮəŰŮɚɩɜŰŬɠ ŮɜɏɟɔŮɘŮɠ, ɚŬɛɓɎɜɞɜŰŬɠ 

ŮɜŰɞɚɏɠ əŬɘ ŬɚɚɖɚŮˊɘŭɟɩɜŰŬɠ ɛŮ ɎɚɚŮɠ ɞɜŰɧŰɖŰŮɠ. ɆŰɞ Project Lead ɞɘ ɛɞɜɎŭŮɠ ŬˊɞŰŮɚɞɨɜ ɓŬůɘəɧ 

ɛɏůɞ ɡɚɞˊɞɑɖůɖɠ Űɖɠ ůŰɟŬŰɖɔɘəɐɠ Űɞɡ ˊŬɑəŰɖ, əŬɗɩɠ ɛɏůɤ ŬɡŰɩɜ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɖ ůɡɚɚɞɔɐ ˊɧɟɤɜ, 

ɖ ɛŮŰŬəɑɜɖůɖ ůŰɞɜ ɢɎɟŰɖ əŬɘ ɖ Ůɛˊɚɞəɐ ůŮ ɛɎɢɖ. 

ȼ ŬɟɢɘŰŮəŰɞɜɘəɐ ɞɟɔɎɜɤůɖ Űɤɜ ɛɞɜɎŭɤɜ ɓŬůɑɕŮŰŬɘ ůŮ ɏɜŬ ůɨɜɞɚɞ ŬűŬɘɟŮŰɘəɩɜ əɚɎůŮɤɜ 

əŬɘ interfaces ́ ɞɡ ɞɟɑɕɞɡɜ Űɘɠ ɓŬůɘəɏɠ ŭɡɜŬŰɧŰɖŰŮɠ əŬɘ ůɡɛˊŮɟɘűɞɟɏɠ Űɞɡɠ. ȳˊɤɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ 

ŭɘɎɔɟŬɛɛŬ əɚɎůŮɤɜ Űɞɡ ȹɘŬɔɟɎɛɛŬŰɞɠ 10, ɧɚŮɠ ɞɘ ɛɞɜɎŭŮɠ əŬŰŬɚɐɔɞɡɜ ůŰɖɜ ŬűŬɘɟŮŰɘəɐ əɚɎůɖ 

ὃὦίὸὶὥὧὸὟὲὭὸ, ɖ ɞˊɞɑŬ ŬˊɞŰŮɚŮɑ Űɖ ɓɎůɖ Űɖɠ ɘŮɟŬɟɢɑŬɠ. ȼ əɚɎůɖ ŬɡŰɐ ůɡɜŭɡɎɕŮɘ ˊɞɚɚŬˊɚɏɠ 

ɚŮɘŰɞɡɟɔɘəɏɠ ŭɡɜŬŰɧŰɖŰŮɠ ɛɏůɤ Űɖɠ ɡɚɞˊɞɑɖůɖɠ Űɤɜ ŬɜŰɑůŰɞɘɢɤɜ interfaces. ɆɡɔəŮəɟɘɛɏɜŬ, Űɞ interface 

ὍὅέάάὥὲὨὙὩὧὩὭὺὩὶ ŮˊɘŰɟɏˊŮɘ ůŰɖ ɛɞɜɎŭŬ ɜŬ ɚŬɛɓɎɜŮɘ əŬɘ ɜŬ ŮˊŮɝŮɟɔɎɕŮŰŬɘ ŮɜŰɞɚɏɠ Ŭˊɧ Űɞ ůɨůŰɖɛŬ 

ŮɜŰɞɚɩɜ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, Űɞ ὍὃὸὸὥὧὯὥὦὰὩ əŬɘ Űɞ ὍὝὩὥάὥὦὰὩ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ŬɚɚɖɚŮˊɑŭɟŬůɖ Űɖɠ 

ɛɞɜɎŭŬɠ ɛŮ ɎɚɚŮɠ ɞɜŰɧŰɖŰŮɠ əŬɘ ɛŮ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ɞɛɎŭŬɠ ůŰɖɜ ɞˊɞɑŬ ŬɜɐəŮɘ, Ůɜɩ Űɞ ὍὖέέὰὥὦὰὩ 

ŮˊɘŰɟɏˊŮɘ Űɖɜ ɏɜŰŬɝɖ Űɖɠ ɛɞɜɎŭŬɠ ůŰɞ ůɨůŰɖɛŬ object pooling. 
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ȹɘɎɔɟŬɛɛŬ 10: ȷɟɢɘŰŮəŰɞɜɘəɐ ɞɟɔɎɜɤůɖ Űɖɠ ɓɎůɖɠ Űɤɜ ɀɞɜɎŭɤɜ. 

ɇŬ ůŰŬɗŮɟɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɛɞɜɎŭɤɜ ŬˊɞɗɖəŮɨɞɜŰŬɘ ůŮ ŬɜŰɘəŮɑɛŮɜŬ Űɨˊɞɡ 

ὛὧὶὭὴὸὥὦὰὩὕὦὮὩὧὸ, ůɡɔəŮəɟɘɛɏɜŬ ůŰɞɜ ˊŮɟɘɏəŰɖ ŭŮŭɞɛɏɜɤɜ ὟὲὭὸὛὕ, ŰŬ ˊŮŭɑŬ Űɞɡ ɞˊɞɑɞɡ 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɞɜ ɄɑɜŬəŬ 1. Ƀ ˊŮɟɘɏəŰɖɠ ŬɡŰɧɠ ůɡɔəŮɜŰɟɩɜŮɘ ɓŬůɘəɏɠ ˊŬɟŬɛɏŰɟɞɡɠ ˊɞɡ əŬɗɞɟɑɕɞɡɜ 

Űɖ ɚŮɘŰɞɡɟɔɘəɐ ůɡɛˊŮɟɘűɞɟɎ əŬɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɛɘŬɠ ɛɞɜɎŭŬɠ, ɧˊɤɠ ɞɘ ́ ɧɜŰɞɘ ɕɤɐɠ (HP), ɖ 

ŰŬɢɨŰɖŰŬ əɑɜɖůɖɠ ɛɞɜɎŭŬɠ (ὓέὺὩάὩὲὸὛὴὩὩὨ), ɖ ŮɛɓɏɚŮɘŬ ŮˊɑɗŮůɖɠ (ὡὩὥὴέὲὙὥὲὫὩ) əŬɗɩɠ əŬɘ 

ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɞ əɧůŰɞɠ əŬɘ Űɞɜ ɢɟɧɜɞ ŮəˊŬɑŭŮɡůɖɠ Űɖɠ ɛɞɜɎŭŬɠ. ɄŬɟɎɚɚɖɚŬ 

ˊŮɟɘɚŬɛɓɎɜŮɘ ŬɜŬűɞɟɏɠ ůŮ ůŰɞɘɢŮɑŬ ŭɘŮˊŬűɐɠ, ɧˊɤɠ ŮɘəɞɜɑŭɘŬ əŬɘ ŭŮŭɞɛɏɜŬ Ůˊɘɚɞɔɐɠ, ŰŬ ɞˊɞɑŬ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ Űɞ ůɨůŰɖɛŬ ŭɘŮˊŬűɐɠ ɢɟɐůŰɖ. 

 

UnitSO  

field:name type 

Id uint 

HP int 

MovementSpeed float 

FormationSpacing float 

UnitTypes enum: UnitTypes 

WeaponRange float 

MovementSpeedIC Sprite 

WeaponRangeIC Sprite 

UnitCost int 
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OreTypes enum: OreTypes 

TrainTime float 

TrainIcon Sprite 

PopulationSpace int 

SelectableData SO: SelectableData 

 

 

 

ɀŮŰŬɓŬɑɜɞɜŰŬɠ ůŰɖ ůɡɛˊŮɟɘűɞɟɎ Űɖɠ ὃὦίὸὶὥὧὸὟὲὭὸ, ɖ əɚɎůɖ ὃὦίὸὶὥὧὸὟὲὭὸ ŬˊɞŰŮɚŮɑ Űɞ 

ůɖɛŮɑɞ ůɨɜŭŮůɖɠ ɛŮŰŬɝɨ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɏəŭɞůɖɠ ŮɜŰɞɚɩɜ Űɞɡ ˊŬɑəŰɖ əŬɘ Űɖɠ ŮůɤŰŮɟɘəɐɠ ɚɞɔɘəɐɠ Űɖɠ 

ɛɞɜɎŭŬɠ. ȳŰŬɜ ɞ ˊŬɑəŰɖɠ ŮəŭɩůŮɘ ɛɑŬ ŮɜŰɞɚɐ ɛɏůɤ Űɞɡ ůɡůŰɐɛŬŰɞɠ Ůɘůɧŭɞɡ, ɖ ˊɚɖɟɞűɞɟɑŬ ŬɡŰɐ 

ˊɟɞɤɗŮɑŰŬɘ ůŰɖ ɛɞɜɎŭŬ, ɖ ɞˊɞɑŬ ŬɜŬɚŬɛɓɎɜŮɘ ɜŬ əŬɗɞɟɑůŮɘ Űɖɜ əŬŰɎɚɚɖɚɖ ŮɜɏɟɔŮɘŬ ŬɜɎɚɞɔŬ ɛŮ Űɞ ŬɜŰɘ- 

əŮɑɛŮɜɞ Űɖɠ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ ɛɏůɤ Űɖɠ ůɡɜŬɟŰɐůŮɤɠ: 

 

ὴόὦὰὭὧ ὺὭὶὸόὥὰ ὺέὭὨ ὅέάάὥὲὨὕὲὙὭὫὬὸὅὰὭὧὯὅέάάὥὲὨὅέὲὸὩὼὸ ὧέὲὸὩὼὸȟίὸὶὭὲὫ ύὬὥὸὈὭὨὍὌὭὸὛὸὶȢ 
 

ȼ ɡɚɞˊɞɑɖůɖ ŬɡŰɐ ɚŮɘŰɞɡɟɔŮɑ ɤɠ ɔŮɜɘəɧɠ ɛɖɢŬɜɘůɛɧɠ ŬɜŰɘůŰɞɑɢɘůɖɠ ŮɜŰɞɚɩɜ ɛŮ ɓɎůɖ Űɞ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ 

ŬɚɚɖɚŮˊɑŭɟŬůɖɠ. ɆŮ ˊŮɟɘˊŰɩůŮɘɠ ɧˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ŮɝŮɘŭɘəŮɡɛɏɜɖ ůɡɛˊŮɟɘűɞɟɎ, ɖ ůɢŮŰɘəɐ ɛɏɗɞŭɞɠ 

ɛˊɞɟŮɑ ɜŬ ŮˊŬɜŬˊɟɞůŭɘɞɟɘůŰŮɑ ůŰɘɠ Ůˊɘɛɏɟɞɡɠ ɛɞɜɎŭŮɠ ɛɏůɤ Űɖɠ ɢɟɐůɖɠ Űɖɠ ɚɏɝɖɠ-əɚŮɘŭɑ override, 

ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖɜ ˊɟɞůŬɟɛɞɔɐ Űɖɠ ɚɞɔɘəɐɠ ŮəŰɏɚŮůɖɠ ɢɤɟɑɠ Űɟɞˊɞˊɞɑɖůɖ Űɖɠ ɓŬůɘəɐɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ. 

ɄɏɟŬ Ŭˊɧ Űɖ ŭɘŬɢŮɑɟɘůɖ ŮɜŰɞɚɩɜ, ɖ ὃὦίὸὶὥὧὸὟὲὭὸ ŮɑɜŬɘ ɡˊŮɨɗɡɜɖ əŬɘ ɔɘŬ Űɞɜ əɨəɚɞ ɕɤɐɠ Űɖɠ ɛɞɜɎŭŬɠ 

ɛɏůŬ ůŰɞ ˊŬɘɢɜɑŭɘ. ȼ əɚɎůɖ ɢŮɘɟɑɕŮŰŬɘ Űɖɜ Ŭɟɢɘəɞˊɞɑɖůɖ Űɖɠ ɛɞɜɎŭŬɠ ɧŰŬɜ ŬɡŰɐ ŬɜŬəŰɎŰŬɘ Ŭˊɧ Űɞ object 

pool, Űɖ ůɡɛˊŮɟɘűɞɟɎ Űɖɠ əŬŰɎ Űɖɜ əŬŰŬůŰɟɞűɐ Űɖɠ, əŬɗɩɠ əŬɘ Űɖɜ ŮˊŬɜŬűɞɟɎ Űɖɠ ůŮ ŬůűŬɚɐ Ŭɟɢɘəɐ 

əŬŰɎůŰŬůɖ ˊɟɘɜ ŮˊɘůŰɟŬűŮɑ ůŰɞ pool ɔɘŬ ɛŮɚɚɞɜŰɘəɐ ɢɟɐůɖ. ɆŰɞ ɑŭɘɞ ŮˊɑˊŮŭɞ ɡɚɞˊɞɘŮɑŰŬɘ əŬɘ ɞ 

ɛɖɢŬɜɘůɛɧɠ ɚɐɣɖɠ ɕɖɛɘɎɠ, ɞ ɞˊɞɑɞɠ ŮəŰŮɚŮɑŰŬɘ ůŰɞɜ ŭɘŬəɞɛɘůŰɐ ɩůŰŮ ɜŬ ŭɘŬůűŬɚɑɕŮŰŬɘ ɖ ŬɡɗŮɜŰɑŬ Űɖɠ 

əŬŰɎůŰŬůɖɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ȺɜŭŮɘəŰɘəɎ, ɖ ŭɘŬŭɘəŬůɑŬ ŬɡŰɐ ɡɚɞˊɞɘŮɑŰŬɘ ɛɏůɤ Űɖɠ Ŭəɧɚɞɡɗɖɠ ŭɘəŰɡŬəɐɠ 

ŮɜŰɞɚɐɠ ́ɞɡ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ ůŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ Űɖɠ ȺɘəɧɜŬɠ 27. 

 

 
ȺɘəɧɜŬ 27: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ, ŭɘəŰɡŬəɐ ŮɜŰɞɚɐ CmdTakeDamage ɔɘŬ Űɖɜ ŬűŬɑɟŮůɖ ˊɧɜŰɤɜ ɕɤɐɠ Ŭˊɧ Űɖ ɛɞɜɎŭŬ. 

ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ɞ ɡˊɞɚɞɔɘůɛɧɠ Űɖɠ ŰŮɚɘəɐɠ ɕɖɛɘɎɠ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ůŰɞɜ ŭɘŬəɞɛɘůŰɐ, 

ɚŬɛɓɎɜɞɜŰŬɠ ɡˊɧɣɖ Űɞɜ Űɨˊɞ ˊɡɟɞɛŬɢɘəɞɨ əŬɘ Űɞɡɠ ŬɜŰɑůŰɞɘɢɞɡɠ ůɡɜŰŮɚŮůŰɏɠ ˊɞɚɚŬˊɚŬůɘŬůɛɞɨ. 

ɄŬɟɎɚɚɖɚŬ, ɖ ὃὦίὸὶὥὧὸὟὲὭὸ ŭɘŬɢŮɘɟɑɕŮŰŬɘ ɓŬůɘəɎ ɞˊŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɛɞɜɎŭɤɜ ˊɞɡ 

ɄɑɜŬəŬɠ 1: ȹŮŭɞɛɏɜŬ Unit Scriptable Object. 
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ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ɞɛɎŭŬ ůŰɖɜ ɞˊɞɑŬ Ŭɜɐəɞɡɜ. ɀŮ Űɖ ŭɖɛɘɞɡɟɔɑŬ ɛɘŬɠ ɛɞɜɎŭŬɠ əŬɚŮɑŰŬɘ ɖ ɛɏɗɞŭɞɠ 

ὛὩὸὝὩὥάὅέὰέὶίȟ ɖ ɞˊɞɑŬ ŮűŬɟɛɧɕŮɘ Űɞ əŬŰɎɚɚɖɚɞ ɡɚɘəɧ ɢɟɤɛŬŰɘůɛɞɨ ůŰɞ ɛɞɜŰɏɚɞ Űɖɠ ɛɞɜɎŭŬɠ, 
ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖɜ ɎɛŮůɖ ɞˊŰɘəɐ ŬɜŬɔɜɩɟɘůɖ Űɖɠ ɘŭɘɞəŰɖůɑŬɠ Űɖɠ. ɄŬɟɎŭŮɘɔɛŬ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ ŬɡŰɐɠ 

ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 28, ɧˊɞɡ ŬˊŮɘəɞɜɑɕŮŰŬɘ ɖ ɑŭɘŬ ɛɞɜɎŭŬ ŮɟɔɎŰɖ ɛŮ ŭɘŬűɞɟŮŰɘəɧ ɢɟɤɛŬŰɘůɛɧ 

ɞɛɎŭŬɠ (ɛˊɚŮ əŬɘ əɧəəɘɜɞ). 

 

 
ȺɘəɧɜŬ 28:ɄŬɟɎŭŮɘɔɛŬ ɞˊŰɘəɐɠ ŭɘŬűɞɟɞˊɞɑɖůɖɠ ɞɛɎŭɤɜ ɓɎůŮɘ ɢɟɤɛŬŰɘůɛɞɨ. ȷɟɘůŰŮɟɎ ŬˊŮɘəɞɜɑɕŮŰŬɘ ɞ ŮɟɔɎŰɖɠ ɛŮ ɛˊɚɏ ɢɟɩɛŬ Ůɜɩ ŭŮɝɘɎ 

ɛŮ əɧəəɘɜɞ. 

ɇɏɚɞɠ, ɧˊɤɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ ȹɘɎɔɟŬɛɛŬ 11, ɖ ŬűŬɘɟŮŰɘəɐ əɚɎůɖ ὃὦίὸὶὥὧὸὟὲὭὸ ŬˊɞŰŮɚŮɑ Űɖ 

ɓɎůɖ ɔɘŬ Űɖ ŭɖɛɘɞɡɟɔɑŬ Ůˊɘɛɏɟɞɡɠ əŬŰɖɔɞɟɘɩɜ ɛɞɜɎŭɤɜ. Ƀɘ əɚɎůŮɘɠ ὍὲὪὥὲὸὶώὝώὴὩ əŬɘ ὠὩὬὭὧὰὩὝώὴὩ 

ɡɚɞˊɞɘɞɨɜ Űɘɠ ɓŬůɘəɏɠ ůɡɛˊŮɟɘűɞɟɏɠ ɔɘŬ ŬɜɗɟɤˊɞŮɘŭŮɑɠ ɛɞɜɎŭŮɠ əŬɘ ɞɢɐɛŬŰŬ ŬɜŰɑůŰɞɘɢŬ, Ůɜɩ Ŭˊɧ ŬɡŰɏɠ 

ˊɟɞəɨˊŰɞɡɜ ɞɘ ůɡɔəŮəɟɘɛɏɜŮɠ ɡɚɞˊɞɘɐůŮɘɠ ɛɞɜɎŭɤɜ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ɆŰɞ ŮˊɑˊŮŭɞ ŬɡŰɧ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ 

ɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ animations əŬɗɩɠ əŬɘ ɖ ɡɚɞˊɞɑɖůɖ Űɤɜ ŮˊɘɗɏůŮɤɜ əɎɗŮ ɛɞɜɎŭŬɠ, ɞɘ ɞˊɞɑŮɠ ŮɜŭɏɢŮŰŬɘ 

ɜŬ ɢɟɖůɘɛɞˊɞɘɞɨɜ ŭɘŬűɞɟŮŰɘəɞɨɠ Űɨˊɞɡɠ ɓɚɖɛɎŰɤɜ. ȼ əŬŰɖɔɞɟɑŬ ὡέὶὯὩὶ ŬˊɞŰŮɚŮɑ Ůɘŭɘəɐ ˊŮɟɑˊŰɤůɖ 
ɛɞɜɎŭŬɠ əŬɘ ŬəɞɚɞɡɗŮɑ ŭɘŬűɞɟŮŰɘəɐ ɡɚɞˊɞɑɖůɖ ɚɧɔɤ Űɞɡ ɟɧɚɞɡ Űɖɠ ůŰɖ ůɡɚɚɞɔɐ ˊɧɟɤɜ. 
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ȹɘɎɔɟŬɛɛŬ 11: ȹɘɎɔɟŬɛɛŬ UML ɛɞɜɎŭɤɜ. 

 ɃɚɞəɚɖɟɩɜɞɜŰŬɠ Űɖ ɔŮɜɘəɐ ůɨɜɗŮůɖ Űɤɜ ɛɞɜɎŭɤɜ, əɎɗŮ ɛɞɜɎŭŬ ůŰɞ Project Lead ŬˊɞŰŮɚŮɑ 

ůɨɜɗŮůɖ ˊɞɚɚŬˊɚɩɜ components Űɖɠ ɛɖɢŬɜɐɠ Unity əŬɗɩɠ əŬɘ ˊɟɞůŬɟɛɞůɛɏɜɤɜ scripts. ȼ 

ˊɟɞůɏɔɔɘůɖ ŬɡŰɐ ŮɡɗɡɔɟŬɛɛɑɕŮŰŬɘ ɛŮ Űɞ component-based ɛɞɜŰɏɚɞ ŬɜɎˊŰɡɝɖɠ Űɖɠ Unity, ɧˊɞɡ ɖ 

ůɡɛˊŮɟɘűɞɟɎ Ůɜɧɠ ŬɜŰɘəŮɘɛɏɜɞɡ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɞɜ ůɡɜŭɡŬůɛɧ ŬɜŮɝɎɟŰɖŰɤɜ ŮɝŬɟŰɖɛɎŰɤɜ əŬɘ 

ůŰɞɘɢŮɑɤɜ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬɠ. ɆŰɞɜ ɄɑɜŬəŬ 2 ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůɡɜɞˊŰɘəɎ ŰŬ ɓŬůɘəɎ components ́ ɞɡ 

ůɡɜɗɏŰɞɡɜ ɛɘŬ ɛɞɜɎŭŬ əŬɗɩɠ əŬɘ ɞ ɟɧɚɞɠ ˊɞɡ ŮˊɘŰŮɚɞɨɜ. 

 

Component Ʌɧɚɞɠ 

Capsule Collider 
ɃɟɑɕŮɘ Űɞɜ űɡůɘəɧ ɧɔəɞ Űɖɠ ɛɞɜɎŭŬɠ ɔɘŬ 

ŬɜɑɢɜŮɡůɖ ůɡɔəɟɞɨůŮɤɜ əŬɘ Ůˊɘɚɞɔɐ. 

Animator ȹɘŬɢŮɘɟɑɕŮŰŬɘ ŰŬ animations Űɖɠ ɛɞɜɎŭŬɠ. 

Network Animator (Mirror) 
ɆɡɔɢɟɞɜɑɕŮɘ Űɘɠ ŬɚɚŬɔɏɠ animations ɛŮŰŬɝɨ 

server əŬɘ clients. 

Network Identity (Mirror) 
ɄŬɟɏɢŮɘ ɛɞɜŬŭɘəɐ ŰŬɡŰɧŰɖŰŬ ŭɘəŰɨɞɡ ůŰɖ 

ɛɞɜɎŭŬ. 

Network Transform Hybrid (Mirror) 
ȹɘŬɢŮɘɟɑɕŮŰŬɘ Űɞ ůɡɔɢɟɞɜɘůɛɧ Űɖɠ ɗɏůɖɠ əŬɘ Űɖɠ 

ˊŮɟɘůŰɟɞűɐɠ Űɖɠ ɛɞɜɎŭŬɠ ůŰɞ ŭɑəŰɡɞ.  

Nav Mesh Agent 

ȺˊɘŰɟɏˊŮɘ Űɖɜ ˊɚɞɐɔɖůɖ Űɖɠ ɛɞɜɎŭŬɠ ůŰɞɜ 

ɢɎɟŰɖ ɛɏůɤ Űɞɡ ůɡůŰɐɛŬŰɞɠ ˊɚɞɐɔɖůɖɠ ˊɞɡ 

ˊŬɟɏɢŮŰŬɘ Ŭˊɧ Űɖ Unity. 

Team Component (Custom script) ȹɘŬɗɏŰŮɘ ˊɚɖɟɞűɞɟɑŮɠ ɞɛɎŭŬɠ ɔɘŬ Űɖ ɛɞɜɎŭŬ. 

Command Executor (Custom script) 
ȹɘŬɢŮɘɟɑɕŮŰŬɘ Űɖ ɟɞɐ ŮəŰɏɚŮůɖɠ ŮɜŰɞɚɩɜ ˊɞɡ 

ɚŬɛɓɎɜŮɘ ɖ ɛɞɜɎŭŬ Ŭˊɧ Űɞɜ ˊŬɑəŰɖ. 
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Unit Movement (Custom script) 

ȺˊɘɚɨŮɘ ůɡɔəɟɞɨůŮɘɠ əŬɘ ůŮɜɎɟɘŬ ŮɝŬɘɟɏůŮɤɜ 

ˊɞɡ ŬɜŬəɨˊŰɞɡɜ ůŮ ɏɜŬ ŭɡɜŬɛɘəɧ ˊŮɟɘɓɎɚɚɞɜ 

əŬŰɎ Űɖ ɛŮŰŬəɑɜɖůɖ Űɖɠ ɛɞɜɎŭŬɠ. 

On Death Routine Humanoid (Custom script) 
ɃɟɑɕŮɘ Űɖ ůɡɛˊŮɟɘűɞɟɎ Űɖɠ ɛɞɜɎŭŬɠ əŬŰɎ Űɖɜ 

əŬŰŬůŰɟɞűɐ Űɖɠ. 

Pooled Instance (Custom script) 
ɈˊɞůŰɖɟɑɕŮɘ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ɛɞɜɎŭŬɠ Ŭˊɧ Űɞ 

ůɨůŰɖɛŬ object pooling. 

 

 

Ƀ ŮɟɔɎŰɖɠ (Worker ɛɏůŬ ůŰɞ ˊŬɘɢɜɑŭɘ) ŬˊɞŰŮɚŮɑ Űɖ ɛɧɜɖ ɛɞɜɎŭŬ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ ɖ ɞˊɞɑŬ 

ŭɘŬɗɏŰŮɘ Űɖɜ ɘəŬɜɧŰɖŰŬ ɜŬ ůɡɚɚɏɝŮɘ ˊɧɟɞɡɠ. Ⱥˊɑůɖɠ, ŭŮɜ ɏɢŮɘ ůɢŮŭɘŬůŰŮɑ ɛŮ ŭɡɜŬŰɧŰɖŰŬ ŬɜɎˊŰɡɝɖɠ 

ŮˊɘɗŮŰɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ ́ ɟɞɠ ŬɜŰɑˊŬɚŮɠ ɛɞɜɎŭŮɠ. ɆɡɜŮˊɩɠ, ɔɑɜŮŰŬɘ ɚɧɔɞɠ ɔɘŬ ɛɑŬ ɛɞɜɎŭŬ ɛŮ ˊɚɐɟɖ 

ɞɘəɞɜɞɛɘəɧ əŬɘ ɡˊɞůŰɖɟɘəŰɘəɧ ɟɧɚɞ ɛɏůŬ ůŰɞ ˊŬɘɢɜɑŭɘ. 

ɄŮɟɜɩɜŰŬɠ ůŰɞ ŰŮɢɜɘəɧ ɛɏɟɞɠ, ɡ́ Ůɨɗɡɜɖ əɚɎůɖ ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɞɡ ŮɟɔɎŰɖ 

əŬɘ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ əŬŰŬůŰɎůŮɩɜ Űɞɡ ŮɑɜŬɘ ɖ əɚɎůɖ ὡέὶὯὩὶ, ɧˊɤɠ ŬɡŰɐ ŮɛűŬɜɑɕŮŰŬɘ ůŰɞ 

ȹɘɎɔɟŬɛɛŬ 11 ůɢŮŰɘəɎ ɛŮ Űɖɜ əɚɖɟɞɜɞɛɘəɧŰɖŰŬ Űɤɜ əɚɎůŮɤɜ ˊɞɡ Ŭűɞɟɞɨɜ Űɘɠ ɛɞɜɎŭŮɠ. ȼ əɚɎůɖ 

worker ŭɘŬɗɏŰŮɘ Űɖ ɛɖɢŬɜɐ əŬŰŬůŰɎůŮɤɜ Űɞɡ ŮɟɔɎŰɖ, ŭɘŬɢŮɘɟɑɕŮŰŬɘ ŰŬ animations Űɞɡ əŬɘ ˊɟŬɔɛŬŰɞˊɞɘŮɑ 

override ůŰɖ virtual ɛɏɗɞŭɞ ὅέάάὥὲὨὕὲὙὭὫὬὸὅὰὭὧὯ Űɖɠ ὃὦίὸὶὥὧὸὟὲὭὸ ɛŮ ůəɞˊɧ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɖɠ 

ŭɘŬŭɘəŬůɑŬɠ ůɡɚɚɞɔɐɠ ˊɧɟɤɜ ɏˊŮɘŰŬ Ŭˊɧ Űɖɜ ŬɜŰɑůŰɞɘɢɖ ŮɜŰɞɚɐ. ɀɏůŬ ůŰɖ ɛɖɢŬɜɐ Unity, ɞ ŮɟɔɎŰɖɠ 

ɧˊɤɠ əŬɘ ɧɚŮɠ ɞɘ ɛɞɜɎŭŮɠ Ŭɜɐəɞɡɜ ůŰɞ ŮˊɑˊŮŭɞ (layer) ñUnitsò. ɋɠ ɔɟŬűɘəɐ ŬɜŬˊŬɟɎůŰŬůɖ Űɞɡ ŮɟɔɎŰɖ, 

ɏɢŮɘ ŮˊɘɚŮɢɗŮɑ Űɞ ɟɞɛˊɧŰ Űɖɠ ȺɘəɧɜŬɠ 29, Űɞ ɞˊɞɑɞ ŮɑɜŬɘ ůɢŮŭɘŬůɛɏɜɞ ɛŮ ŬɜɗɟɤˊɞŮɘŭɐ ɢŬɟŬəŰɖɟɘůŰɘəɎ. 

 

 
ȺɘəɧɜŬ 29: Worker. 

Ƀ Worker ŭɘŬɗɏŰŮɘ ŰɏůůŮɟŬ animations ɔɘŬ Űɖɜ ɏəűɟŬůɖ Űɤɜ əŬŰŬůŰɎůŮɩɜ Űɞɡ:  əŬŰɎůŰŬůɖ 

ŬŭɟɎɜŮɘŬɠ (Idle), ɛŮŰŬəɑɜɖůɖ (Run), Ůɝɧɟɡɝɖ ˊɧɟɤɜ (Mining) əŬɘ əŬŰŬůŰɟɞűɐ ŮɟɔɎŰɖ (Worker Death).  

ȼ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ɟɞɐɠ əŬɘ Űɖɠ ŮɜŬɚɚŬɔɐɠ Űɤɜ animation ́ ɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ Ŭˊɧ Űɞ ŭɏɜŰɟɞ Űɞɡ 

Animation Controller, Űɞ ɞˊɞɑɞ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 30. ɇɞ ŭɏɜŰɟɞ ŬɡŰɧ ɞɟɑɕŮɘ Űɘɠ ɛŮŰŬɓɎůŮɘɠ 

ɛŮŰŬɝɨ Űɤɜ ŭɘŬűɞɟŮŰɘəɩɜ əŬŰŬůŰɎůŮɤɜ Űɖɠ ɛɞɜɎŭŬɠ, ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖɜ ɞɛŬɚɐ ɛŮŰɎɓŬůɖ Ŭˊɧ Űɖɜ 

əŬŰɎůŰŬůɖ ŬŭɟɎɜŮɘŬɠ ůŰɖ ɛŮŰŬəɑɜɖůɖ, əŬɗɩɠ əŬɘ Ŭˊɧ Űɖ ɛŮŰŬəɑɜɖůɖ ůŰɘɠ ŮɜɏɟɔŮɘŮɠ ůɡɚɚɞɔɐɠ ˊɧɟɤɜ ɐ 

əŬŰŬůŰɟɞűɐɠ Űɖɠ ɛɞɜɎŭŬɠ. Ƀɘ ɛŮŰŬɓɎůŮɘɠ ɛŮŰŬɝɨ Űɤɜ animations əŬɗɞɟɑɕɞɜŰŬɘ ɛɏůɤ ˊŬɟŬɛɏŰɟɤɜ ˊɞɡ 

ɄɑɜŬəŬɠ 2: ȸŬůɘəɎ Component ɛɞɜɎŭɤɜ. 
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ŮɜɖɛŮɟɩɜɞɜŰŬɘ ŭɡɜŬɛɘəɎ Ŭˊɧ Űɞɜ əɩŭɘəŬ Űɖɠ ɛɞɜɎŭŬɠ, ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ŰɟɏɢɞɡůŬ əŬŰɎůŰŬůɖ Űɞɡ ŮɟɔɎŰɖ 

ɛɏůŬ ůŰɞɜ əɧůɛɞ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. 

 

 
ȺɘəɧɜŬ 30: ȹɏɜŰɟɞ animation worker. 

ȼ ůɡɛˊŮɟɘűɞɟɎ Űɞɡ ŮɟɔɎŰɖ ɡɚɞˊɞɘŮɑŰŬɘ ɛɏůɤ ɛɖɢŬɜɐɠ əŬŰŬůŰɎůŮɤɜ (state machine), ɖ 

ɞˊɞɑŬ əŬɗɞɟɑɕŮɘ Űɖ ɚŮɘŰɞɡɟɔɘəɐ əŬŰɎůŰŬůɖ Űɖɠ ɛɞɜɎŭŬɠ ůŮ əɎɗŮ ɢɟɞɜɘəɐ ůŰɘɔɛɐ. Ƀɘ əŬŰŬůŰɎůŮɘɠ ŬɡŰɏɠ 

ŬɜŰɘůŰɞɘɢɞɨɜ ůŰɘɠ ɓŬůɘəɏɠ ŭɟŬůŰɖɟɘɧŰɖŰŮɠ Űɞɡ ŮɟɔɎŰɖ ɛɏůŬ ůŰɞɜ əɧůɛɞ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, ɧˊɤɠ ɖ 

ŬŭɟɎɜŮɘŬ, ɖ ɛŮŰŬəɑɜɖůɖ ˊɟɞɠ ɏɜŬɜ ˊɧɟɞ, ɖ ŭɘŬŭɘəŬůɑŬ Ůɝɧɟɡɝɖɠ, ɖ ɛŮŰŬűɞɟɎ əŬɘ ɖ ŬˊɧɗŮůɖ Űɤɜ 

ůɡɚɚŮɔɛɏɜɤɜ ˊɧɟɤɜ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ, ɖ ůɡɜɞɚɘəɐ ůɡɛˊŮɟɘűɞɟɎ Űɖɠ ɛɞɜɎŭŬɠ ŭɘŬůˊɎŰŬɘ ůŮ ŭɘŬəɟɘŰɎ 

əŬɘ ŮɡŭɘɎəɟɘŰŬ ůŰɎŭɘŬ, əŬɗɘůŰɩɜŰŬɠ Űɞɜ ɏɚŮɔɢɞ ɟɞɐɠ ůŬűɐ, Ůɜɩ ˊŬɟɎɚɚɖɚŬ ŭɘŮɡəɞɚɨɜŮŰŬɘ ɖ ˊɟɞůɗɐəɖ 

ɜɏɤɜ ɚŮɘŰɞɡɟɔɘɩɜ ɢɤɟɑɠ ŮˊɖɟŮŬůɛɧ Űɤɜ ɡˊɞɚɞɑˊɤɜ. 

ȼ ŮɜŬɚɚŬɔɐ Űɤɜ əŬŰŬůŰɎůŮɤɜ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛɏůɤ Űɖɠ ɛŮŰŬɓɚɖŰɐɠ ὧόὶὶὩὲὸὡέὶὯὩὶὛὸὥὸὩ, 

ɖ ɞˊɞɑŬ ŮɚɏɔɢŮŰŬɘ ůŮ əɎɗŮ əɨəɚɞ Ůɜɖɛɏɟɤůɖɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ȼ Űɘɛɐ Űɖɠ ŮɜɖɛŮɟɩɜŮŰŬɘ ɛŮ Űɖ ɢɟɐůɖ Űɖɠ 

ɛŮɗɧŭɞɡ ὟὴὨὥὸὩὛὸὥὸὩὡέὶὯὩὶὛὸὥὸὩ ὲὩύὛὸὥὸὩ, ŮɝŬůűŬɚɑɕɞɜŰŬɠ ɞɛŬɚɐ əŬɘ ŮɚŮɔɢɧɛŮɜɖ ɛŮŰɎɓŬůɖ 

ɛŮŰŬɝɨ Űɤɜ Ůˊɘɛɏɟɞɡɠ əŬŰŬůŰɎůŮɤɜ. ȼ ˊɟɞůɏɔɔɘůɖ ŬɡŰɐ ŬˊɞŰɟɏˊŮɘ ŬůɡɜɏˊŮɘŮɠ ůŰɖ ůɡɛˊŮɟɘűɞɟɎ Űɖɠ 

ɛɞɜɎŭŬɠ, əŬɗɩɠ əɎɗŮ ɛŮŰɎɓŬůɖ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɟɖŰɎ əŬɘ ɛɧɜɞ ɧŰŬɜ ˊɚɖɟɞɨɜŰŬɘ ůɡɔəŮəɟɘɛɏɜŮɠ 

ůɡɜɗɐəŮɠ, ɧˊɤɠ ɖ ɞɚɞəɚɐɟɤůɖ ɛɘŬɠ ŮɜɏɟɔŮɘŬɠ ɐ ɖ ɛŮŰŬɓɞɚɐ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ. 

ȷɜɎɚɞɔŬ ɛŮ Űɖɜ Űɘɛɐ Űɖɠ ὧόὶὶὩὲὸὡέὶὯὩὶὛὸὥὸὩ, əŬɚŮɑŰŬɘ ɖ ŬɜŰɑůŰɞɘɢɖ ɛɏɗɞŭɞɠ ŭɘŬɢŮɑɟɘůɖɠ 

ůɡɛˊŮɟɘűɞɟɎɠ, ɧˊɤɠ ŬˊɞŰɡˊɩɜŮŰŬɘ əŬɘ ůŰɞ ůŰɘɔɛɘɧŰɡˊɞ Űɖɠ ȺɘəɧɜŬɠ 31. ȾɎɗŮ əŬŰɎůŰŬůɖ ŬɜŰɘůŰɞɘɢŮɑ 

ůŮ ɛɑŬ ŭɘŬəɟɘŰɐ əŬɘ ůŬűɐ ɛɏɗɞŭɞ (ˊ.ɢ. ὍὨὰὭὲὫ, ὌὥὲὨὰὩὓέὺὭὲὫὛὸὥὸὩ, ὓὭὲὭὲὫὄὩὬὥὺὭέὶὛὸὥὸὩ, 

ὈὩὴέίὭὸὛὸὥὸὩ), ɖ ɞˊɞɑŬ ŮəŰŮɚŮɑŰŬɘ ŮˊŬɜŬɚɖˊŰɘəɎ ůŮ əɎɗŮ əŬɟɏ ɏɤɠ ɧŰɞɡ ŮˊɘŰŮɡɢɗŮɑ ɞ ŮˊɘŭɘɤəɧɛŮɜɞɠ 

ůŰɧɢɞɠ ɐ ŮɜŮɟɔɞˊɞɘɖɗŮɑ əɎˊɞɘŬ ůɡɜɗɐəɖ ɛŮŰɎɓŬůɖɠ. ȼ ɢɟɐůɖ Űɖɠ ŭɞɛɐɠ switch ŮˊɘŰɟɏˊŮɘ ɎɛŮůɖ, ŰŬɢŮɑŬ 

əŬɘ əŬɗŬɟɐ ŬɜŰɘůŰɞɑɢɘůɖ ɛŮŰŬɝɨ əŬŰɎůŰŬůɖɠ əŬɘ ůɡɛˊŮɟɘűɞɟɎɠ. 

ȼ ůɡɔəŮəɟɘɛɏɜɖ ɡɚɞˊɞɑɖůɖ ŬɡŰɐɠ Űɖɠ ɛɖɢŬɜɐ əŬŰŬůŰɎůŮɤɜ ŭŮɜ ˊŮɟɘɞɟɑɕŮŰŬɘ ůŮ ɔɟŬɛɛɘəɐ 

ŬəɞɚɞɡɗɑŬ ŮɜŮɟɔŮɘɩɜ, ŬɚɚɎ ɡˊɞůŰɖɟɑɕŮɘ ŭɡɜŬɛɘəɐ ŬɜŬəŬŰŮɨɗɡɜůɖ Űɖɠ ɟɞɐɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, əŬŰɎ 

Űɖ ŭɘŬŭɘəŬůɑŬ Ůɝɧɟɡɝɖɠ, ŮɑɜŬɘ ŭɡɜŬŰɐ ɖ ŭɘŬəɞˊɐ əŬɘ ɛŮŰɎɓŬůɖ ůŮ əŬŰɎůŰŬůɖ ɛŮŰŬəɑɜɖůɖɠ ɐ ŬˊɧɗŮůɖɠ, 

Ůűɧůɞɜ ŬɚɚɎɝɞɡɜ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɐ ŭɞɗŮɑ ɜɏŬ ŮɜŰɞɚɐ Ŭˊɧ Űɞɜ ˊŬɑəŰɖ. Ⱥˊɘˊɚɏɞɜ, 

əŬŰŬůŰɎůŮɘɠ ɧˊɤɠ ɖ ὅὥὶὶώὭὲὫ əŬɘ ɖ ὈὩὴέίὭὸὭὲὫὕὲὅέάάὥὲὨ ŬɜŬŭŮɘəɜɨɞɡɜ Űɖɜ ɘəŬɜɧŰɖŰŬ Űɖɠ 

ɛɞɜɎŭŬɠ ɜŬ ŬɜŰŬˊɞəɟɑɜŮŰŬɘ Űɧůɞ ůŮ ŬɡŰɧɜɞɛŮɠ ŭɘŬŭɘəŬůɑŮɠ ɧůɞ əŬɘ ůŮ ŮɝɤŰŮɟɘəɏɠ ˊŬɟŮɛɓɎůŮɘɠ əŬɘ 

ŮɜŰɞɚɏɠ. 



 

80 

 

 
ȺɘəɧɜŬ 31: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. ɀɖɢŬɜɐ ȾŬŰŬůŰɎůŮɤɜ Worker. 

 ɀŮŰŬɓŬɑɜɞɜŰŬɠ ůɡɔəŮəɟɘɛɏɜŬ ůŰɖ ŭɘŬŭɘəŬůɑŬ ůɡɚɚɞɔɐɠ ˊɧɟɤɜ Ŭˊɧ Űɞɜ ŮɟɔɎŰɖ, ɖ ɧɚɖ ŭɘŬŭɘəŬůɑŬ 

ŬəɞɚɞɡɗŮɑ ɏɜŬɜ ŮˊŬɜŬɚŬɛɓŬɜɧɛŮɜɞ əɨəɚɞ ŮɜŮɟɔŮɘɩɜ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ ˊɟɞůɏɔɔɘůɖ Űɞɡ ˊɧɟɞɡ, Űɖ 

ŭɘŬŭɘəŬůɑŬ Ůɝɧɟɡɝɖɠ əŬɘ Űɖɜ ŬˊɧɗŮůɖ Űɞɡ ɛŮŰŬűŮɟɧɛŮɜɞɡ ɡɚɘəɞɨ ůŮ ŭɞɛɏɠ ŬˊɞɗɐəŮɡůɖɠ. 

ȳˊɤɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ ŭɘɎɔɟŬɛɛŬ ɟɞɐɠ çɆɡɚɚɞɔɐ ˊɧɟɤɜè, ȹɘɎɔɟŬɛɛŬ 12, ɞ ŮɟɔɎŰɖɠ ŬɟɢɘəɎ 

əŬŰŮɡɗɨɜŮŰŬɘ ˊɟɞɠ Űɞɜ ŮˊɘɚŮɔɛɏɜɞ ˊɧɟɤɜ. Ⱥűɧůɞɜ ŮɘůɏɚɗŮɘ ůŰɖɜ ˊŮɟɘɞɢɐ ůɡɚɚɞɔɐɠ əŬɘ ɡˊɎɟɢŮɘ 

ŭɘŬɗɏůɘɛɖ ɗɏůɖ Ůɝɧɟɡɝɖɠ, ɝŮəɘɜɎ ɖ ŭɘŬŭɘəŬůɑŬ ůɡɚɚɞɔɐɠ. ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ŬɡŰɐɠ 

ŬɡɝɎɜŮŰŬɘ ůŰŬŭɘŬəɎ ɖ ˊɞůɧŰɖŰŬ ˊɧɟɤɜ ˊɞɡ ɛŮŰŬűɏɟŮɘ. ȳŰŬɜ Űɞ űɞɟŰɑɞ űŰɎůŮɘ Űɖ ɛɏɔɘůŰɖ ɢɤɟɖŰɘəɧŰɖŰŬ 

ɐ ɧŰŬɜ ɞ ˊɧɟɞɠ ŮɝŬɜŰɚɖɗŮɑ, ŮɜŮɟɔɞˊɞɘŮɑŰŬɘ ɖ ŭɘŬŭɘəŬůɑŬ ŬˊɧɗŮůɖɠ Űɤɜ ˊɧɟɤɜ. 

 ȼ ŭɘŬŭɘəŬůɑŬ ŬˊɧɗŮůɖɠ ˊɧɟɤɜ ŮɜŮɟɔɞˊɞɘŮɑŰŬɘ ɧŰŬɜ Űɞ űɞɟŰɑɞ Űɞɡ ŮɟɔɎŰɖ űŰɎůŮɘ Űɖ ɛɏɔɘůŰɖ 

ɢɤɟɖŰɘəɧŰɖŰŬ ɐ ɧŰŬɜ ɞ ˊɧɟɞɠ ŮɝŬɜŰɚɖɗŮɑ. ɆŰɞ ůŰɎŭɘɞ ŬɡŰɧ ɞ ŮɟɔɎŰɖɠ ŬɜŬɕɖŰɎ əŬŰɎɚɚɖɚɖ ŭɞɛɐ 

ŬˊɧɗŮůɖɠ ˊɧɟɤɜ. ũɘŬ ɚɧɔɞɡɠ Ŭˊɧŭɞůɖɠ əŬɘ ɓŮɚŰɘůŰɞˊɞɑɖůɖɠ, ɖ ɛɞɜɎŭŬ-ŮɟɔɎŰɖɠ ŭɘŬŰɖɟŮɑ ŬɜŬűɞɟɎ ůŮ 

ˊɟɞɖɔɞɡɛɏɜɤɠ ɢɟɖůɘɛɞˊɞɘɞɨɛŮɜɖ ŭɞɛɐ ŬˊɞɗɐəŮɡůɖɠ, ɖ ɞˊɞɑŬ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ůűɧůɞɜ ˊŬɟŬɛɏɜŮɘ 

ŭɘŬɗɏůɘɛɖ. Ƀ ŮɟɔɎŰɖɠ ŮɑɜŬɘ ˊɟɞɔɟŬɛɛŬŰɘůɛɏɜɞɠ ɜŬ ŬɜŬɜŮɩɜŮɘ Űɖɜ ŬˊɞɗɖəŮɡɛɏɜɖ ŭɞɛɐ ŬɜɎ ɞɟɘůɛɏɜŬ  

ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ, əŬɗɧŰɘ ɛɘŬ ɜɏŬ ŭɞɛɐ ɛˊɞɟŮɑ ɜŬ ɏɢŮɘ ɢŰɘůŰŮɑ ůŮ əɞɜŰɘɜɧŰŮɟɖ ŬˊɧůŰŬůɖ ɐ əŬŰɎ Űɖ 

ŭɘŬŭɘəŬůɑŬ Űɖɠ ŬˊɧɗŮůɖɠ ɜŬ ɏɢŮɘ əŬŰŬůŰɟŬűŮɑ ɖ cached ŭɞɛɐ Ŭˊɧ Űɞɜ ŬɜŰɑˊŬɚɞ ˊŬɑəŰɖ. ȰŰůɘ, ɞ ŮɟɔɎŰɖɠ 
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ŭŮɜ çˊŬɔɩɜŮɘè, ŬɚɚɎ ɛˊɞɟŮɑ ɜŬ ˊɟɞůŬɟɛɞůŰŮɑ ůŰɞ ŭɡɜŬɛɘəɧ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ ɢɎɟŰɖ.  ȼ ůɡɜɞɚɘəɐ ɟɞɐ 

Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ ŭɘɎɔɟŬɛɛŬ ɟɞɐɠ çȷˊɧɗŮůɖ ˊɧɟɤɜè, ȹɘɎɔɟŬɛɛŬ 13. 

 

 
ȹɘɎɔɟŬɛɛŬ 12: ȹɘɎɔɟŬɛɛŬ ɟɞɐɠ. Ɇɡɚɚɞɔɐ ˊɧɟɤɜ. 
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ȹɘɎɔɟŬɛɛŬ 13: ȹɘɎɔɟŬɛɛŬ ɟɞɐɠ. ȷˊɧɗŮůɖ ˊɧɟɤɜ. 

ȺɎɜ ŭŮɜ ɡˊɎɟɢŮɘ ŬˊɞɗɖəŮɡɛɏɜɖ ŬɜŬűɞɟɎ ůŮ ŭɞɛɐ ŬˊɧɗŮůɖɠ, ɞ ŮɟɔɎŰɖɠ ŬɜŬɕɖŰɎ Űɖɜ ˊɚɖůɘɏůŰŮɟɖ 

ŭɘŬɗɏůɘɛɖ ŭɞɛɐ əŬɘ ŬˊɞɗɖəŮɨŮɘ Űɖɜ ŬɜŬűɞɟɎ ŬɡŰɐ ɔɘŬ ɛŮɚɚɞɜŰɘəɐ ɢɟɐůɖ. ɆŰɖ ůɡɜɏɢŮɘŬ əŬŰŮɡɗɨɜŮŰŬɘ 

ˊɟɞɠ Űɖ ŭɞɛɐ əŬɘ ŮɚɏɔɢŮɘ Ŭɜ ɓɟɑůəŮŰŬɘ ŮɜŰɧɠ Űɖɠ ŮˊɘŰɟŮˊɧɛŮɜɖɠ ŬˊɧůŰŬůɖɠ ŬˊɧɗŮůɖɠ. ȳŰŬɜ ˊɚɖɟɞɨɜŰŬɘ 

ɞɘ ˊɟɞɦˊɞɗɏůŮɘɠ, ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɖ ɛŮŰŬűɞɟɎ Űɤɜ ůɡɚɚŮɢɗɏɜŰɤɜ ˊɧɟɤɜ ůŰɖ ŭɞɛɐ ŬˊɞɗɐəŮɡůɖɠ. 

 ɀŮŰɎ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ŬˊɧɗŮůɖɠ ˊɧɟɤɜ ɞ ŮɟɔɎŰɖɠ ɛˊɞɟŮɑ ɜŬ ůɡɜŮɢɑůŮɘ Űɖ 

ůɡɚɚɞɔɐ Ŭˊɧ Űɞɜ ɑŭɘɞ ˊɧɟɞ, Ůűɧůɞɜ ŬɡŰɧɠ ŮɝŬəɞɚɞɡɗŮɑ ɜŬ ŭɘŬɗɏŰŮɘ ŬˊɧɗŮɛŬ ɐ ɞ ŮɟɔɎŰɖɠ ɏɢŮɘ ŬˊɞɗɏůŮɘ 

Űɞɜ ˊɧɟɞ ɏˊŮɘŰŬ Ŭˊɧ ɞɚɞəɚɐɟɤůɖ Űɞɡ əɨəɚɞɡ ůɡɚɚɞɔɐɠ əŬɘ ɧɢɘ ɛŮŰɎ Ŭˊɧ ɟɖŰɐ ŮɜŰɞɚɐ ˊŬɑəŰɖ ɔɘŬ 

ŬˊɧɗŮůɖ. ȼ ŮˊŬɜŬűɞɟɎ ŬɡŰɐ ůŰɞɜ əɨəɚɞ ůɡɚɚɞɔɐɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ŮɜŭŮɘəŰɘəɎ ůŰɞ ůŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ 

Űɖɠ ȺɘəɧɜŬɠ 32. 
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ȺɘəɧɜŬ 32: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ, ŮˊɘůŰɟɞűɐ ůŰɞɜ əɨəɚɞ ůɡɚɚɞɔɐɠ ɏˊŮɘŰŬ Ŭˊɧ ŮˊɘŰɡɢɐ ŬˊɧɗŮůɖ. 

Ⱥˊɘˊɚɏɞɜ ɔɘŬ ɚɧɔɞɡɠ Ŭˊɧŭɞůɖɠ, ɖ ɡɚɞˊɞɑɖůɖ Űɞɡ ŮɟɔɎŰɖ ŭɘŬŰɖɟŮɑ ŬˊɞɗɖəŮɡɛɏɜŮɠ ŬɜŬűɞɟɏɠ Űɧůɞ 

ůŰɞɜ ŰɟɏɢɞɜŰŬ ˊɧɟɞ ɧůɞ əŬɘ ůŰɖ ŭɞɛɐ ŬˊɧɗŮůɖɠ. ɆɡɔəŮəɟɘɛɏɜŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɛŮŰŬɓɚɖŰɏɠ ɧˊɤɠ: 

ὍὈὩὴέίὭὸὥὦὰὩ ὧὥὧὬὩὨὙὩίέόὶὧὩὖέίὸ əŬɘ ὕὶὩ ὧόὶὶὩὲὸὕὶὩ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ŬˊɞűŮɨɔŮŰŬɘ ɖ ůɡɜŮɢɐɠ 

ŬɜŬɕɐŰɖůɖ ŬɜŰɘəŮɘɛɏɜɤɜ ůŰɞɜ ɢɩɟɞ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, əŬɗɩɠ ɞɘ ɑŭɘŮɠ ŬɜŬűɞɟɏɠ ɔɘŬ ŬɡŰɏɠ Űɘɠ ůɡůɢŮŰɘůɛɏɜŮɠ 

ɞɜŰɧŰɖŰŮɠ ɛˊɞɟɞɨɜ ɜŬ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ůŰɞɜ ŮˊɧɛŮɜɞ əɨəɚɞ ůɡɚɚɞɔɐɠ. ȼ ˊɟŬəŰɘəɐ ŬɡŰɐ ɛŮɘɩɜŮɘ 

Űɞɜ Ŭɟɘɗɛɧ Ůɚɏɔɢɤɜ ůŰɞɜ əɧůɛɞ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ əŬɘ ůɡɛɓɎɚɚŮɘ ůŰɖ ůɡɜɞɚɘəɐ ɓŮɚŰɑɤůɖ Űɖɠ Ŭˊɧŭɞůɖɠ. 

 

 
ȺɘəɧɜŬ 33: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. Ⱥɝɧɟɡɝɖ ˊɧɟɤɜ. 

ȺˊɘůŰɟɏűɞɜŰŬɠ ŰɩɟŬ ůŰɖ ŭɘŬŭɘəŬůɑŬ Ůɝɧɟɡɝɖɠ ˊɧɟɤɜ, ɖ ůɡɚɚɞɔɐ Crystal Ore ́ɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ 

ůŰɖɜ əŬŰɎůŰŬůɖ ὓὭὲὭὲὫ, ɖ ɞˊɞɑŬ ŮəŰŮɚŮɑŰŬɘ ůŰɞɜ ŭɘŬəɞɛɘůŰɐ ɩůŰŮ ɜŬ ŭɘŬůűŬɚɑɕŮŰŬɘ ɖ ɞɟɗɧŰɖŰŬ Űɤɜ 
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ŭŮŭɞɛɏɜɤɜ ůŰɞ ŭɑəŰɡɞ əŬɘ ɜŬ ŮɚɏɔɢɞɜŰŬɘ ˊɎɜŰɞŰŮ ŰŬ ůɡɜɞɚɘəɎ ŬˊɞɗɏɛŬŰŬ ˊɧɟɤɜ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŮ ɛɑŬ 

ˊŬɟŰɑŭŬ. ȳˊɤɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ ůŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ Űɖɠ ȺɘəɧɜŬɠ 33, ɞ ŮɟɔɎŰɖɠ ˊŮɟɘůŰɟɏűŮŰŬɘ ˊɟɞɠ 

Űɞɜ ˊɧɟɞ, ŮɜŮɟɔɞˊɞɘŮɑ ɏɜŬɜ ɢɟɞɜɘəɧ ɛŮŰɟɖŰɐ ůɡɚɚɞɔɐɠ əŬɘ ůŮ ŰŬəŰɎ ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ ŮˊɘɢŮɘɟŮɑ ɜŬ 

ŬűŬɘɟɏůŮɘ ɛɑŬ ɛɞɜɎŭŬ ˊɧɟɞɡ.  

ȼ ŭɘŬŭɘəŬůɑŬ ůɡɜŮɢɑɕŮŰŬɘ ɏɤɠ ɧŰɞɡ ɞ ŮɟɔɎŰɖɠ űŰɎůŮɘ Űɖ ɛɏɔɘůŰɖ ɢɤɟɖŰɘəɧŰɖŰŬ ɛŮŰŬűɞɟɎɠ ɐ ɏɤɠ 

ɧŰɞɡ ŮɝŬɜŰɚɖɗŮɑ Űɞ ŬˊɧɗŮɛŬ Űɞɡ ˊɧɟɞɡ. ɄɏɟŬ Ŭˊɧ Űɖ ɚŮɘŰɞɡɟɔɘəɐ ɡɚɞˊɞɑɖůɖ, ɘŭɘŬɑŰŮɟɖ ɏɛűŬůɖ 

ŭɧɗɖəŮ əŬɘ ůŰɖɜ ɞˊŰɘəɐ ŬɜŬŰɟɞűɞŭɧŰɖůɖ ˊɟɞɠ Űɞɜ ˊŬɑəŰɖ, ɓŮɚŰɘɩɜɞɜŰŬɠ ɏŰůɘ əŬɘ Űɖɜ ɞˊŰɘəɐ ɛɞɟűɐ 

Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ůɡɚɚɞɔɐɠ ŮɜŮɟɔɞˊɞɘŮɑŰŬɘ ɏɜŬ ɔɟŬűɘəɧ ůŰɞɘɢŮɑɞ ŬɝɑɜŬɠ ůŰɞ ɢɏɟɘ Űɞɡ 

ŮɟɔɎŰɖ, Űɞ ŮɟɔŬɚŮɑɞ ŭɖɚŬŭɐ ˊɞɡ çɢɟɖůɘɛɞˊɞɘŮɑè ɔɘŬ Űɖɜ ŮɟɔŬůɑŬ Űɞɡ, Ůɜɩ ɧŰŬɜ ɞ ŮɟɔɎŰɖɠ ɛŮŰŬűɏɟŮɘ 

ˊɧɟɞɡɠ ŮɛűŬɜɑɕŮŰŬɘ ɏɜŬ ɞˊŰɘəɧ űɞɟŰɑɞ ůŰɖɜ ˊɚɎŰɖ Űɞɡ. ɀŮ Űɞ űɞɟŰɑɞ ɞɟŬŰɧ, ɞ ˊŬɑəŰɖɠ ŮɑɜŬɘ ůŮ ɗɏůɖ ɜŬ 

ŬɜŰɘɚɖűɗŮɑ ŬɜɎ ˊɎůŬ ůŰɘɔɛɐ ˊɞɘɞɠ ŮɟɔɎŰɖɠ űɏɟŮɘ ˊɧɟɞɡɠ. ɇɞ ŬˊɞŰɏɚŮůɛŬ Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ ŬɡŰɐɠ 

ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 34, ůŰɖɜ ɞˊɞɑŬ ŭŮɝɘɎ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɞ ŮɟɔɎŰɖɠ ɜŬ ŮɝɞɟɨůůŮɘ ɛŮ Űɖɜ ŬɝɑɜŬ 

Űɞɡ əŬɘ ŭŮɝɘɎ űŬɑɜŮŰŬɘ Űɞ űɞɟŰɑɞ crystal ores ůŰɖ ˊɚɎŰɖ Űɞɡ. ȼ ˊɟɞůɏɔɔɘůɖ ŬɡŰɐ ɓŮɚŰɘɩɜŮɘ ůɖɛŬɜŰɘəɎ 

Űɖɜ ŬɜŬɔɜɤůɘɛɧŰɖŰŬ Űɖɠ əŬŰɎůŰŬůɖɠ Űɖɠ ɛɞɜɎŭŬɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, ŮˊɘŰɟɏˊɞɜŰŬɠ ůŰɞɜ 

ˊŬɑəŰɖ ɜŬ ŬɜŰɘɚŬɛɓɎɜŮŰŬɘ ɎɛŮůŬ Ŭɜ ɛɘŬ ɛɞɜɎŭŬ ůɡɚɚɏɔŮɘ ɐ ɛŮŰŬűɏɟŮɘ ˊɧɟɞɡɠ. 

 

 
ȺɘəɧɜŬ 34: ɃˊŰɘəɐ ŬɜŬŰɟɞűɞŭɧŰɖůɖ ŮɟɔɎŰɖ əŬŰɎ Űɖ ŭɘŬŭɘəŬůɑŬ Ůɝɧɟɡɝɖɠ. 

ɃɚɞəɚɖɟɩɜɞɜŰŬɠ ɛŮ Űɖ ɛɞɜɎŭŬ-ŮɟɔɎŰɖ, ŬɝɘɞůɖɛŮɑɤŰɖ ŮɑɜŬɘ ɖ ŮˊɏəŰŬůɖ Űɖɠ ɓŬůɘəɐɠ 

ůɡɜɎɟŰɖůɖɠ ɔɘŬ Űɖ ŭɘŮəˊŮɟŬɑɤůɖ ŮɜŰɞɚɩɜ Ŭˊɧ Űɘɠ ɛɞɜɎŭŮɠ ́ ɞɡ ɞɟɑɕŮŰŬɘ ůŰɖ əɚɎůɖ ὃὦίὸὶὥὧὸὟὲὭὸ. 

ɆɡɔəŮəɟɘɛɏɜŬ, ɖ əɚɎůɖ ὡέὶὯὩὶ ́ ɟŬɔɛŬŰɞˊɞɘŮɑ override ůŰɖ ɛɏɗɞŭɞ ὅέάάὥὲὨὕὲὙὭὫὬὸὅὰὭὧὯ, 

ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŭɘŬɢŮɘɟɘůŰŮɑ Ůɘŭɘəɏɠ ˊŮɟɘˊŰɩůŮɘɠ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ ɛŮ ˊɧɟɞɡɠ əŬɘ ŭɞɛɏɠ ŬˊɧɗŮůɖɠ. 

ɆɨɛűɤɜŬ ɛŮ Űɞ ůŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ Űɖɠ ȺɘəɧɜŬɠ 35, ɧŰŬɜ ɞ ˊŬɑəŰɖɠ ˊɟŬɔɛŬŰɞˊɞɘɐůŮɘ ŭŮɝɑ əɚɘə ˊɎɜɤ ůŮ 

ɏɜŬɜ ˊɧɟɞ, ɖ ɛɞɜɎŭŬ ŬɜŬɔɜɤɟɑɕŮɘ Űɞ Ůɑŭɞɠ Űɞɡ ůŰɧɢɞɡ əŬɘ ŮɜŮɟɔɞˊɞɘŮɑ Űɖɜ ŮɜŰɞɚɐ ůɡɚɚɞɔɐɠ ɛɏůɤ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ ŮɜŰɞɚɩɜ. 
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ȺɘəɧɜŬ 35: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. ȺˊɏəŰŬůɖ ɓŬůɘəɐɠ ɚɞɔɘəɐɠ ŭɘŮəˊŮɟŬɑɤůɖɠ ŮɜŰɞɚɩɜ Ŭˊɧ Űɖ əɚɎůɖ Worker. 

ɀŮ ˊŬɟɧɛɞɘɞ Űɟɧˊɞ, ŮɎɜ ɞ ˊŬɑəŰɖɠ ŮˊɘɚɏɝŮɘ ɛɘŬ űɘɚɘəɐ ŭɞɛɐ ˊɞɡ ɡɚɞˊɞɘŮɑ Űɞ interface 

ὍὈὩὴέίὭὸὥὦὰὩ, ɞ ŮɟɔɎŰɖɠ ɛˊɞɟŮɑ ɜŬ ŮɜŮɟɔɞˊɞɘɐůŮɘ Űɖ ŭɘŬŭɘəŬůɑŬ ŬˊɧɗŮůɖɠ ˊɧɟɤɜ. ȼ ɚɞɔɘəɐ ŬɡŰɐ 

ŬɝɘɞˊɞɘŮɑ Űɞ ɑŭɘɞ ůɨůŰɖɛŬ ŮɜŰɞɚɩɜ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ ɧɚŮɠ Űɘɠ ɛɞɜɎŭŮɠ, ŭɘŬŰɖɟɩɜŰŬɠ ɏŰůɘ ŮɜɘŬɑŬ 

Űɖ ɟɞɐ ŮəŰɏɚŮůɖɠ ŮɜŰɞɚɩɜ ůŰɞ ˊŬɘɢɜɑŭɘ. 

ɄɏɟŬ Ŭˊɧ Űɖ ɛɞɜɎŭŬ ŮɟɔɎŰɖ, Űɞ ˊŬɘɢɜɑŭɘ ŭɘŬɗɏŰŮɘ əŬɘ ɛɞɜɎŭŮɠ ɛɎɢɖɠ. ɆŰɞ Project Lead, ɏɢɞɡɜ 

ŭɖɛɘɞɡɟɔɖɗŮɑ ŭɨɞ ɛɞɜɎŭŮɠ Űɨˊɞɡ ůŰɟŬŰɘɩŰɖ. Ƀ ůŰɟŬŰɘɩŰɖɠ ˊŮɕɘəɞɨ, Vanguard əŬɘ ɖ ɛɖɢŬɜɘəɐ ɛɞɜɎŭŬ 

Behemoth. ȾŬɘ ɞɘ ŭɨɞ ɛɞɜɎŭŮɠ ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ Űɖɜ əɚɎůɖ ὍὲὪὥὲὸὶώὝώὴὩ, ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ 

ȹɘɎɔɟŬɛɛŬ 11, ɖ ɞˊɞɑŬ ɡɚɞˊɞɘŮɑ Űɖ ɚɞɔɘəɐ ůɡɛˊŮɟɘűɞɟɎɠ ŮˊɑɗŮůɖɠ Űɤɜ ɛɞɜɎŭɤɜ ɛɎɢɖɠ. ɀŮ Űɞɜ Űɟɧˊɞ 

ŬɡŰɧ əɞɘɜɏɠ ɚŮɘŰɞɡɟɔɑŮɠ, ɧˊɤɠ ɖ ůŰɧɢŮɡůɖ, ɖ ŮɨɟŮůɖ ůŰɧɢɞɡ əŬɘ ɖ ŭɘŬŭɘəŬůɑŬ ŮˊɑɗŮůɖɠ ɡɚɞˊɞɘɞɨɜŰŬɘ 

əŮɜŰɟɘəɎ, Ůɜɩ ůŮ ŮˊɑˊŮŭɞ ɛɞɜɎŭŬɠ ɡɚɞˊɞɘŮɑŰŬɘ ɖ ɞˊŰɘəɐ əŬɘ ɚŮɘŰɞɡɟɔɘəɐ ŬɜɎŭɟŬůɖ Űɖɠ ŮˊɑɗŮůɖɠ.  
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ȹɘɎɔɟŬɛɛŬ 14: ȹɘɎɔɟŬɛɛŬ ɟɞɐɠ ůɡɛˊŮɟɘűɞɟɎɠ ŮˊɑɗŮůɖɠ, infantry type. 

ȷɜŬɚɡŰɘəɧŰŮɟŬ, ůɨɛűɤɜŬ ɛŮ Űɞ ȹɘɎɔɟŬɛɛŬ 14, ɧŰŬɜ ɖ ɛɞɜɎŭŬ ɓɟɑůəŮŰŬɘ ůŮ ŮˊɘɗŮŰɘəɐ ůŰɎůɖ, 

ŮɜŮɟɔɞˊɞɘŮɑŰŬɘ ɏɜŬɠ ˊŮɟɘɞŭɘəɧɠ ɛɖɢŬɜɘůɛɧɠ Ůɚɏɔɢɞɡ Űɞɡ ˊŮɟɘɓɎɚɚɞɜŰɞɠ ɔɘŬ Űɖɜ ŬɜɑɢɜŮɡůɖ Ůɢɗɟɘəɩɜ 

ɞɜŰɞŰɐŰɤɜ. ȼ ŭɘŬŭɘəŬůɑŬ ŬɡŰɐ ŮəŰŮɚŮɑŰŬɘ ůŮ ˊɟɞəŬɗɞɟɘůɛɏɜŬ ɢɟɞɜɘəɎ ŭɘŬůŰɐɛŬŰŬ, ˊɟɞəŮɘɛɏɜɞɡ ɜŬ 

ŬˊɞűŮɨɔɞɜŰŬɘ ůɡɜŮɢŮɑɠ ɡˊɞɚɞɔɘůɛɞɑ ŬɜŬɕɐŰɖůɖɠ ůŰɧɢɤɜ ůŮ əɎɗŮ əɨəɚɞ ŮəŰɏɚŮůɖɠ, ɛŮŰɟɘɎɕɞɜŰŬɠ ɏŰůɘ 

Űɖ ɢɟɐůɖ ˊɧɟɤɜ Űɞɡ ɡˊɞɚɞɔɘůŰɐ əŬɘ ɤɠ Ůə ŰɞɨŰɞɡ ɓŮɚŰɘɩɜɞɜŰŬɠ Űɖɜ Ŭˊɧŭɞůɖ Űɖɠ ŮűŬɟɛɞɔɐɠ. Ⱥűɧůɞɜ 

ŮɜŰɞˊɘůŰŮɑ əŬŰɎɚɚɖɚɞɠ ůŰɧɢɞɠ, ŬˊɞɗɖəŮɨŮŰŬɘ ŬɜŬűɞɟɎ ůŮ ŬɡŰɧɜ əŬɘ ɝŮəɘɜɎ ɖ ŭɘŬŭɘəŬůɑŬ ŮˊɑɗŮůɖɠ. ȾŬŰɎ 

Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ŮˊɑɗŮůɖɠ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ɏɚŮɔɢɞɘ ŮɔəɡɟɧŰɖŰŬɠ Űɞɡ ůŰɧɢɞɡ, Űɖɠ ŬˊɧůŰŬůɖɠ Ŭˊɧ 

ŬɡŰɧɜ əŬɘ Űɞɡ ɢɟɧɜɞɡ ŬɜŬŰɟɞűɞŭɧŰɖůɖɠ Űɞɡ ɧˊɚɞɡ ɛŮ ˊɡɟɞɛŬɢɘəɎ, ɩůŰŮ ɜŬ əŬɗɞɟɘůŰŮɑ Ŭɜ ɖ ɛɞɜɎŭŬ 

ɛˊɞɟŮɑ ɜŬ ůɡɜŮɢɑůŮɘ Űɖɜ ŮˊɑɗŮůɖ ɐ Ŭɜ ˊɟɏˊŮɘ ɜŬ ŮɔəŬŰŬɚŮɑɣŮɘ Űɞɜ ůŰɧɢɞ ɐ Ŭɜ Ŭəɧɛɖ ɞ ůŰɧɢɞɠ ɏɢŮɘ ɐŭɖ 

ɝŮűɨɔŮɘ ɐ əŬŰŬůŰɟŬűŮɑ. 
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ȺɘəɧɜŬ 36: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. ɀɖɢŬɜɐ ȾŬŰŬůŰɎůŮɤɜ Infantry Type. 

ȳˊɤɠ əŬɘ ɞ ŮɟɔɎŰɖɠ, ɏŰůɘ əŬɘ ɞɘ ɛɞɜɎŭŮɠ Űɨˊɞɡ ὍὲὪὥὲὸὶώὝώὴὩ, ŭɘŬɗɏŰɞɡɜ ɛɖɢŬɜɐ əŬŰŬůŰɎůŮɤɜ, 

ȺɘəɧɜŬ 36, ɖ ɞˊɞɑŬ ŬɜŬɜŮɩɜŮŰŬɘ ůŮ əɎɗŮ əɨəɚɞ Ůɜɖɛɏɟɤůɖɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. Ƀɘ əŬŰŬůŰɎůŮɘɠ 

ŮəŰŮɚɞɨɜŰŬɘ ɏɤɠ ɧŰɞɡ ŮɜŮɟɔɞˊɞɘɖɗɞɨɜ ɞɘ əŬŰɎɚɚɖɚŮɠ ůɡɜɗɐəŮɠ, ɛŮŰŬɓɚɖɗŮɑ Űɞ ˊŮɟɘɓɎɚɚɞɜ Űɖɠ ɛɞɜɎŭŬɠ 

ɐ ŮˊɘŰŮɡɢɗŮɑ ɞ ůəɞˊɧɠ ˊɞɡ ŭɧɗɖəŮ ŬɟɢɘəɎ Ŭˊɧ Űɞɜ ˊŬɑəŰɖ. ȼ əŬŰɎůŰŬůɖ ɖɟŮɛɑŬɠ ɐ idle state ŬˊɞŰŮɚŮɑ 

Űɖɜ ŬűŮŰɖɟɑŬ ůŰɞɜ ɛɖɢŬɜɘůɛɧ ůɡɛˊŮɟɘűɞɟɎɠ Űɞɡ ὍὲὪὥὲὸὶώὝώὴὩ. ɀŮ Űɖɜ ŮˊɑŰŮɡɝɖ Űɞɡ ůŰɧɢɞɡ ɐ Űɖɜ 

ŮɜŮɟɔɞˊɞɑɖůɖ ůɡɜɗɖəɩɜ ŭɘŬűɡɔɐɠ ɖ ɛɞɜɎŭŬ ɗŬ ŮˊɘůŰɟɏɣŮɘ əŬɘ ˊɎɚɘ ŮəŮɑ. ɆŮ ŬɜŰɑɗŮůɖ ɛŮ Űɞɜ ŮɟɔɎŰɖ, 

ůŰɖɜ əɚɎůɖ ὍὲὪὥὲὸὶώὝώὴὩ ɔɑɜŮŰŬɘ ɢɟɐůɖ Űɖɠ ὛὬέόὰὨὃὰὰέύὍὲὸὩὶὶόὴὸ əŬŰɎ Űɖ ŭɘŬŭɘəŬůɑŬ ɚɐɣɖɠ 

ŬˊɞűɎůŮɤɜ. ȼ ɢɟɐůɖ Űɖɠ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰɖ əŬɗɩɠ ɖ əŬŰɎůŰŬůɖ ὙὩὰέὥὨὭὲὫ ŭŮɜ ŮˊɘŰɟɏˊŮŰŬɘ ɜŬ ŭɘŬəɞˊŮɑ 

ɛŮŰɎ Űɖɜ ɏɜŬɟɝɖ Űɖɠ ŮəŰɏɚŮůɐɠ Űɖɠ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ŭɘŬůűŬɚɑɕŮŰŬɘ ɧŰɘ ɖ ɛɞɜɎŭŬ ɞɚɞəɚɖɟɩɜŮɘ Űɞɜ 

əɨəɚɞ ŬɜŬŰɟɞűɞŭɧŰɖůɖɠ Űɞɡ ɧˊɚɞɡ ́ɟɘɜ ˊɟŬɔɛŬŰɞˊɞɘɐůŮɘ ɜɏŬ ŮɜɏɟɔŮɘŬ. ȼ ˊɟɞůɏɔɔɘůɖ ŬɡŰɐ ŬˊɞŰɟɏˊŮɘ 

ˊɘɗŬɜɐ əŬŰɎɢɟɖůɖ Űɞɡ ɛɖɢŬɜɘůɛɞɨ ŮɜŰɞɚɩɜ Ŭˊɧ Űɞɜ ˊŬɑəŰɖ, ɖ ɞˊɞɑŬ ɗŬ ɛˊɞɟɞɨůŮ ɜŬ ˊŬɟŬəɎɛɣŮɘ Űɞɜ 

ɢɟɧɜɞ ŬɜŬŰɟɞűɞŭɧŰɖůɖɠ əŬɘ ɜŬ ŬɡɝɐůŮɘ ŰŮɢɜɖŰɎ Űɖ ɕɖɛɘɎ ŬɜɎ ŭŮɡŰŮɟɧɚŮˊŰɞ Űɖɠ ɛɞɜɎŭŬɠ. ȺɛˊɞŭɑɕɞɜŰŬɠ 

Űɞɜ ˊŬɑəŰɖ ɜŬ ŬˊɞəŰɐůŮɘ ɏɜŬ Ɏŭɘəɞ ˊɚŮɞɜɏəŰɖɛŬ ɏɜŬɜŰɘ Űɞɡ ŬɜŰɘˊɎɚɞɡ Űɞɡ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ 

ŭɘŬŰɖɟŮɑŰŬɘ ɖ ɞɟɗɧŰɖŰŬ Űɖɠ ɛɖɢŬɜɘəɐɠ ɛɎɢɖɠ əŬɘ ŬˊɞűŮɨɔŮŰŬɘ ɖ ˊŬɟɎəŬɛɣɖ ɓŬůɘəɩɜ ˊŮɟɘɞɟɘůɛɩɜ Űɞɡ 

ůɡůŰɐɛŬŰɞɠ. ȺɜŭŮɘəŰɘəɎ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɞ əɩŭɘəŬɠ Űɖɠ əŬŰɎůŰŬůɖɠ ŮˊɑɗŮůɖɠ ůŰɖɜ ȺɘəɧɜŬ 37. 
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ȺɘəɧɜŬ 37: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. Infantry Type, əŬŰɎůŰŬůɖ ŮˊɑɗŮůɖɠ. 

Ʉɟɘɜ ɧɛɤɠ ɛˊɞɟɏůŮɘ ɛɘŬ ɛɞɜɎŭŬ ɜŬ ŮˊɘŰŮɗŮɑ, ˊɟɞɖɔŮɑŰŬɘ, ɧˊɤɠ ŮɑɜŬɘ Ůɨɚɞɔɞ, ɖ ŭɘŬŭɘəŬůɑŬ 

ŮɨɟŮůɖɠ Űɞɡ ůŰɧɢɞɡ, ɧˊɤɠ ŬɜŬűɏɟɗɖəŮ əŬɘ ůŰɞ ȹɘɎɔɟŬɛɛŬ 15. ȼ ŭɘŬŭɘəŬůɑŬ ŮɜŰɞˊɘůɛɞɨ Űɞɡ ŬɜŰɘˊɎɚɞɡ 

ɚɞɘˊɧɜ ɡɚɞˊɞɘŮɑŰŬɘ ɛɏůɤ Űɖɠ ɛŮɗɧŭɞɡ ὝὶώὊὭὲὨὉὲὩάώὍὲὙὥὲὫὩ Űɖɠ ȺɘəɧɜŬɠ 38. ȼ ɛɏɗɞŭɞɠ ŮəŰŮɚŮɑ 

ɏɜŬɜ ɢɤɟɘəɧ ɏɚŮɔɢɞ ɔɨɟɤ Ŭˊɧ Űɖ ɗɏůɖ Űɖɠ ɛɞɜɎŭŬɠ, ˊŮɟɘɞɟɑɕɞɜŰŬɠ Űɖɜ ŬɜŬɕɐŰɖůɖ ɛɧɜɞ ůŰŬ 

ŬɜŰɘəŮɑɛŮɜŬ ˊɞɡ Ŭɜɐəɞɡɜ ůŰɞ ŮˊɑˊŮŭɞ ▄▪▄□◐╛╪◐▄►╜╪▼▓. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ŬˊɞűŮɨɔɞɜŰŬɘ 

ˊŮɟɘŰŰɞɑ ɏɚŮɔɢɞɘ ůŮ ɞɜŰɧŰɖŰŮɠ ˊɞɡ ŭŮɜ ɛˊɞɟɞɨɜ ɜŬ ŬˊɞŰŮɚɏůɞɡɜ ɏɔəɡɟɞɡɠ ůŰɧɢɞɡɠ.  

ȼ ŬɜɑɢɜŮɡůɖ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮ Űɖ ɢɟɐůɖ Űɖɠ ɛŮɗɧŭɞɡ Physics.ὕὺὩὶὰὥὴὛὴὬὩὶὩὔέὲὃὰὰέὧ, ɖ 

ɞˊɞɑŬ ŮˊɘŰɟɏˊŮɘ Űɖɜ ŮɨɟŮůɖ ŬɜŰɘəŮɘɛɏɜɤɜ ŮɜŰɧɠ ɛɘŬɠ ůűŬɘɟɘəɐɠ ˊŮɟɘɞɢɐɠ ɢɤɟɑɠ Űɖ ŭɖɛɘɞɡɟɔɑŬ ɜɏɤɜ 

ŭŮůɛŮɨůŮɤɜ ɛɜɐɛɖɠ əŬŰɎ Űɖɜ ŮəŰɏɚŮůɖ. ȼ ŬəŰɑɜŬ Űɖɠ ŬɜŬɕɐŰɖůɖɠ əŬɗɞɟɑɕŮŰŬɘ Ŭˊɧ Űɖɜ Űɘɛɐ 

╦▄╪▬▫▪╡╪▪▌▄ ́ ɞɡ ɞɟɑɕŮŰŬɘ ůŰɞ ŬɜŰɑůŰɞɘɢɞ ὟὲὭὸὛὕ, ŭɘŬůűŬɚɑɕɞɜŰŬɠ ɧŰɘ ŮɝŮŰɎɕɞɜŰŬɘ ɛɧɜɞ ůŰɧɢɞɘ 

ˊɞɡ ɓɟɑůəɞɜŰŬɘ ŮɜŰɧɠ Űɖɠ ŮɛɓɏɚŮɘŬɠ Űɞɡ ɧˊɚɞɡ Űɖɠ ɛɞɜɎŭŬɠ. ũɘŬ ɚɧɔɞɡɠ Ŭˊɧŭɞůɖɠ, ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ 

Űɖɠ ŬɜŬɕɐŰɖůɖɠ ŬˊɞɗɖəŮɨɞɜŰŬɘ ůŮ ɏɜŬɜ ˊɑɜŬəŬ ůŰŬɗŮɟɞɨ ɛŮɔɏɗɞɡɠ (ὅέὰὰὭὨὩὶςπ), ˊŮɟɘɞɟɑɕɞɜŰŬɠ 
ɏŰůɘ Űɞɜ ɛɏɔɘůŰɞ Ŭɟɘɗɛɧ ŬɜŰɘəŮɘɛɏɜɤɜ ˊɞɡ ŮɝŮŰɎɕɞɜŰŬɘ ůŮ əɎɗŮ əɨəɚɞ Ůɚɏɔɢɞɡ. ɆŰɖ ůɡɜɏɢŮɘŬ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɏɚŮɔɢɞɠ ɔɘŬ Űɖɜ ɨˊŬɟɝɖ Űɤɜ ŬˊŬɟŬɑŰɖŰɤɜ ůŰɞɘɢŮɑɤɜ ŭɘəŰɨɤůɖɠ ɛɏůɤ Űɞɡ 

ὔὩὸύέὶὯὍὨὩὲὸὭὸώ, Ŭɜ ŭɖɚŬŭɐ ɞ ŭɘŬəɞɛɘůŰɐɠ ŬɜŬɔɜɤɟɑɕŮɘ Űɖɜ ɨˊŬɟɝɖ ŬɡŰɐɠ Űɖɠ ɛɞɜɎŭŬɠ, əŬɗɩɠ əŬɘ 

ŮˊɘɓŮɓŬɑɤůɖ ɧŰɘ ɖ ŮɜŰɞˊɘůɛɏɜɖ ɞɜŰɧŰɖŰŬ ŬɜɐəŮɘ ůŮ ŬɜŰɑˊŬɚɖ ɞɛɎŭŬ. ɀɧɜɞ Ůűɧůɞɜ ˊɚɖɟɞɨɜŰŬɘ ŬɡŰɏɠ 

ɞɘ ˊɟɞɦˊɞɗɏůŮɘɠ ŮˊɘůŰɟɏűŮŰŬɘ ɏɔəɡɟɞɠ ůŰɧɢɞɠ ˊɟɞɠ ɢɟɐůɖ Ŭˊɧ Űɞ ůɨůŰɖɛŬ ŮˊɑɗŮůɖɠ. ɋɠ ŬˊɞŰɏɚŮůɛŬ 

Űɖɠ ɡɚɞˊɞɑɖůɖɠ ŬɡŰɐɠ Űɖɠ ɛŮɗɧŭɞɡ, ɖ ŭɘŬŭɘəŬůɑŬ ŮɜŰɞˊɘůɛɞɨ ůŰɧɢɞɡ ˊŬɟŬɛɏɜŮɘ ˊŮɟɘɞɟɘůɛɏɜɖ əŬɘ 

ŬˊɞŭɞŰɘəɐ, ŬˊɞűŮɨɔɞɜŰŬɠ ˊŮɟɘŰŰɞɨɠ ɡˊɞɚɞɔɘůɛɞɨɠ əŬɘ ŮůŰɘɎɕɞɜŰŬɠ ɛɧɜɞ ůŮ ɞɜŰɧŰɖŰŮɠ ˊɞɡ ɛˊɞɟɞɨɜ ɜŬ 

ŬˊɞŰŮɚɏůɞɡɜ ɏɔəɡɟɞɡɠ ŬɜŰɘˊɎɚɞɡɠ.  
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ȺɘəɧɜŬ 38: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. ɀɏɗɞŭɞɠ ŮɨɟŮůɖɠ ůŰɧɢɞɡ. 

ȷűɞɨ ˊŬɟɞɡůɘɎůŰɖəŮ ɖ ɔŮɜɘəɐ ŭɘŬŭɘəŬůɑŬ ŮˊɘɗŮŰɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ ˊɞɡ ɡɚɞˊɞɘŮɑŰŬɘ ůŰɞ ŮˊɑˊŮŭɞ 

Űɖɠ ὍὲὪὥὲὸὶώὝώὴὩ, ɖ ŮɝŮɘŭɑəŮɡůɖ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ ŬɡŰɐɠ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ůŰɘɠ Ůˊɘɛɏɟɞɡɠ əɚɎůŮɘɠ ˊɞɡ 

əɚɖɟɞɜɞɛɞɨɜ Ŭˊɧ ŬɡŰɐɜ. ɆŰɞ ŮˊɑˊŮŭɞ ŬɡŰɧ əɎɗŮ ɛɞɜɎŭŬ ŬɜŬɚŬɛɓɎɜŮɘ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ŭɘəɩɜ Űɖɠ 

animations əŬɗɩɠ əŬɘ Űɞɜ Űɟɧˊɞ ɛŮ Űɞɜ ɞˊɞɑɞ ŮəŰŮɚŮɑŰŬɘ ɖ ŮˊɑɗŮůɖ. ɆŰɖɜ ˊŬɟɞɨůŬ ɡɚɞˊɞɑɖůɖ 

ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŭɨɞ ɛɞɜɎŭŮɠ ɛɎɢɖɠ: ɞ Vanguard, ȺɘəɧɜŬ 39 ɞ ɞˊɞɑɞɠ ɡɚɞˊɞɘŮɑŰŬɘ Ŭˊɧ Űɖɜ əɚɎůɖ 

ὍὲὪὥὲὸὶώάὥὲ, əŬɘ ɞ Behemoth, ȺɘəɧɜŬ 40 ɞ ɞˊɞɑɞɠ ɡɚɞˊɞɘŮɑŰŬɘ Ŭˊɧ Űɖɜ ɞɛɩɜɡɛɖ əɚɎůɖ. ɄŬɟɧŰɘ 

Ŭəɞɚɞɡɗɞɨɜ Űɞɜ ɑŭɘɞ ɓŬůɘəɧ ɛɖɢŬɜɘůɛɧ ŮɜŰɞˊɘůɛɞɨ əŬɘ Ůɛˊɚɞəɐɠ ůŰɧɢɤɜ, ŭɘŬűɞɟɞˊɞɘɞɨɜŰŬɘ ůŰɞɜ Űɟɧˊɞ 

ŮəŰɏɚŮůɖɠ Űɖɠ ŮˊɑɗŮůɖɠ: ɞ Vanguard ŮűŬɟɛɧɕŮɘ ɎɛŮůɖ ɕɖɛɘɎ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ animation ŮˊɑɗŮůɖɠ, 

Ůɜɩ ɞ Behemoth ŮəŰɞɝŮɨŮɘ ɓɚɐɛŬ ɤɠ ɝŮɢɤɟɘůŰɧ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ɛɖɢŬɜɐɠ ˊŬɘɢɜɘŭɘɞɨ. 

 

 
ȺɘəɧɜŬ 39: Vanguard. 
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ȺɘəɧɜŬ 40: Behemoth. 

 ɆŰɞɜ ŰɞɛɏŬ Űɤɜ animation, ɞ Vanguard əŬɘ ɞ Behemoth ŭɘŬɗɏŰɞɡɜ animations ɔɘŬ ɜŬ ŮəűɟɎůɞɡɜ 

əŬŰŬůŰɎůŮɘɠ ŬŭɟɎɜŮɘŬɠ, ŬɜŬŰɟɞűɞŭɧŰɖůɖɠ ɧˊɚɞɡ, ɛɎɢɖɠ, ɛŮŰŬəɑɜɖůɖɠ əŬɘ əŬŰŬůŰɟɞűɐɠ. ȷɜŬɚɡŰɘəɎ, ŰŬ 

ŭɏɜŰɟŬ animation Űɞɡɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 41, ˊɎɜɤ Vanguard əŬɘ əɎŰɤ Behemoth. ȼ 

ůɡɛˊŮɟɘűɞɟɎ əŬɘ Űɤɜ ŭɨɞ ɛɞɜɎŭɤɜ ŮɑɜŬɘ ůŰŮɜɎ ůɡɜŭŮŭŮɛɏɜɞɘ ɛŮ Űɞɡɠ əɨəɚɞɡɠ Űɤɜ animation. 

 

 
ȺɘəɧɜŬ 41: Animation Trees. ɄɎɜɤ Vanguard. ȾŬŰɤ Behemoth. 

  ȳˊɤɠ ŬɜŬűɏɟɗɖəŮ əŬɘ ˊŬɟŬˊɎɜɤ ɖ əŬŰɎůŰŬůɖ ŬɜŬŰɟɞűɞŭɧŰɖůɖɠ ɧˊɚɞɡ ŭŮ ɛˊɞɟŮɑ ɜŬ ŭɘŬəɞˊŮɑ. 

ȼ ŭɘɎɟəŮɘŬ Űɖɠ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɞɜ ŬɜŰɑůŰɞɘɢɞ ɢɟɧɜɞ ɞɚɞəɚɐɟɤůɖɠ Űɞɡ animation. ɆɡɜŮˊɩɠ, əɟɑɜŮŰŬɘ 

ŬˊŬɟŬɑŰɖŰɖ ɖ Ůɜɖɛɏɟɤůɖ Űɖɠ əɚɎůɖɠ ɔɘŬ Űɞ ˊɏɟŬɠ Űɖɠ ŮɜɏɟɔŮɘŬɠ, ɏŰůɘ ɩůŰŮ ɜŬ ɛŮŰŬɓŮɑ ɖ ɛɞɜɎŭŬ ůŰɖɜ 

Ŭɛɏůɤɠ ŮˊɧɛŮɜɖ əŬŰɎůŰŬůɖ. ȿŬɛɓɎɜɞɜŰŬɠ ɤɠ ˊŬɟɎŭŮɘɔɛŬ Űɞɜ Vanguard, ŬɡŰɧ ɛˊɞɟŮɑ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɛŮ 

Űɖ ɢɟɐůɖ ὛὸὥὸὩὓὥὧὬὭὲὩὄὩὬὥὺὭέόὶ script, Űɞ ɞˊɞɑɞ ŮűŬɟɛɧɕŮŰŬɘ ˊɎɜɤ ůŰɖɜ ŬɜŰɑůŰɞɘɢɖ əŬŰɎůŰŬůɖ ůŰɞ 
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ŭɏɜŰɟɞ Űɤɜ animations əŬɘ ɛŮ Űɖɜ ɏɝɞŭɞ Ŭˊɧ Űɞɜ ŬɜŰɑůŰɞɘɢɞ əɧɛɓɞ ŮɜɖɛŮɟɩɜŮɘ Űɖɜ əɨɟɘŬ ůɡɛˊŮɟɘűɞɟɎ. 

ɀŮ Űɖɜ ɏɝɞŭɞ Ŭˊɧ Űɖɜ əŬŰɎůŰŬůɖ (ȺɘəɧɜŬ 42), əŬɚŮɑŰŬɘ ɖ ὭὲὪὥὲὸὶώȢὕὲὙὩὰέὥὨὃὲὭάὥὸὭέὲὊὭὲὭίὬὩὨ, 
ɏŰůɘ ɩůŰŮ ɜŬ ŮɜɖɛŮɟɤɗŮɑ ɖ əɚɎůɖ ˊɞɡ ŭɘŬɢŮɘɟɑɕŮŰŬɘ Űɖɜ ɞˊŰɘəɐ ŬɜɎŭɟŬůɖ ɔɘŬ Űɞ ˊɏɟŬɠ Űɖɠ 

ŬɜŬŰɟɞűɞŭɧŰɖůɖɠ Űɞɡ ɧˊɚɞɡ əŬɘ ɜŬ ůɡɜŮɢɑůŮɘ ůŮ ŮˊɧɛŮɜɖ əŬŰɎůŰŬůɖ.  

 

 
ȺɘəɧɜŬ 42: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. ɆɡɛˊŮɟɘűɞɟɎ ɛŮ Űɖɜ ɏɝɞŭɞ Ŭˊɧ əŬŰɎůŰŬůɖ animation:  çReloadingè. 

 ȷˊŮɜŬɜŰɑŬɠ, ůŮ ́ŮɟɘˊŰɩůŮɘɠ ɧˊɤɠ ɖ ɕɖɛɘɎ ůŮ ůŰɧɢɞ ɐ ɖ ŮəŰɧɝŮɡůɖ Ůɜɧɠ ɓɚɐɛŬŰɞɠ ŮɑɜŬɘ 

ŬˊŬɟŬɑŰɖŰɖ ɖ ŮəŰɏɚŮůɖ ɛɘŬɠ ŮɜɏɟɔŮɘŬɠ ůŮ ůɡɔəŮəɟɘɛɏɜɞ əŬɟɏ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ animation. ȷɡŰɧ 

ɛˊɞɟŮɑ ɜŬ ŮˊɘŰŮɡɢɗŮɑ ɛŮ Űɖ ŭɖɛɘɞɡɟɔɑŬ əŬɘ ŮəŰɏɚŮůɖ event ́ Ɏɜɤ ůŰɞ əŬɟɏ. ɇɞ event ŬɡŰɧ əŬɚŮɑ Űɖɜ 

ŬɜɎɚɞɔɖ ůɡɜɎɟŰɖůɖ ŮɜŰɧɠ Űɖɠ əɚɎůɖɠ Űɖɠ ɞɜŰɧŰɖŰŬɠ ˊɞɡ ŭɘŬɗɏŰŮɘ Űɞɜ animator (ȺɘəɧɜŬ 43). 

 

 
ȺɘəɧɜŬ 43: Ⱦɚɐůɖ Event ůŮ ŭŮŭɞɛɏɜɞ əŬɟɏ animation. 

ɀŮŰɎ Űɖɜ ˊŬɟɞɡůɑŬůɖ Űɤɜ ɛɞɜɎŭɤɜ ˊŮɕɘəɞɨ əŬɘ Űɖɠ əɞɘɜɐɠ ůɡɛˊŮɟɘűɞɟɎɠ ˊɞɡ ɡɚɞˊɞɘŮɑŰŬɘ ɛɏůɤ 

Űɖɠ əɚɎůɖɠ ὍὲὪὥὲὸὶώὝώὴὩ, Űɞ ŮˊɧɛŮɜɞ ůŰɞɘɢŮɑɞ Űɞɡ ůɡůŰɐɛŬŰɞɠ ɛɞɜɎŭɤɜ ŮɑɜŬɘ Űɞ ɧɢɖɛŬ Sentinel. ɆŮ 

ŬɜŰɑɗŮůɖ ɛŮ Űɘɠ ˊɟɞɖɔɞɨɛŮɜŮɠ ɛɞɜɎŭŮɠ, Űɞ Sentinel ŬˊɞŰŮɚŮɑ Űɖ ɛɖɢŬɜɞəɑɜɖŰɖ ɛɞɜɎŭŬ Űɞɡ Project Lead 

əŬɘ ŮɜŰɎůůŮŰŬɘ ůŮ ŭɘŬűɞɟŮŰɘəɐ əŬŰɖɔɞɟɑŬ ɡɚɞˊɞɑɖůɖɠ, ɛŮ ɘŭɘŬɑŰŮɟŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɤɠ ˊɟɞɠ Űɖ 

ůɡɛˊŮɟɘűɞɟɎ əŬɘ Űɞɜ Űɟɧˊɞ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ ɛɏůŬ ůŰɞ ˊŬɘɢɜɑŭɘ. ȼ ɛɞɜɎŭŬ ŬɡŰɐ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɞˊŰɘəɎ 

ůŰɖɜ ȺɘəɧɜŬ 44 əŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ŬɜŬɚɨɞɜŰŬɘ ŰŬ ɓŬůɘəɎ ůŰɞɘɢŮɑŬ Űɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ əŬɘ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ 

Űɖɠ. 
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ȺɘəɧɜŬ 44: ȯɟɛŬ ɛɎɢɖɠ Sentinel. 

ȷɜŬɚɡŰɘəɧŰŮɟŬ, Űɞ ɧɢɖɛŬ Sentinel, Űɞ ɞˊɞɑɞ ɡɚɞˊɞɘŮɑŰŬɘ Ŭˊɧ Űɖɜ ɞɛɩɜɡɛɖ əɚɎůɖ, əɚɖɟɞɜɞɛŮɑ 

Űɖɜ ὠὩὬὭὧὰὩὝώὴὩ, ɧˊɤɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ ȹɘɎɔɟŬɛɛŬ 11. ȼ ὠὩὬὭὧὰὩὝώὴὩ ŬˊɞŰŮɚŮɑ Űɖɜ əɚɎůɖ ˊɞɡ 

əŬɗɞɟɑɕŮɘ Űɖ ůɡɛˊŮɟɘűɞɟɎ Űɤɜ ɛɖɢŬɜɞəɑɜɖŰɤɜ ɞɢɖɛɎŰɤɜ əŬɘ ɡɚɞˊɞɘŮɑ Űɖ ɛɖɢŬɜɐ əŬŰŬůŰɎůŮɩɜ Űɞɡɠ. ȼ 

ɓŬůɘəɐ ŭɘŬűɞɟɎ Űɖɠ ὠὩὬὭὧὰὩὝώὴὩ Ŭˊɧ Űɖɜ ὍὲὪὥὲὸὶώὝώὴὩ ɏɔəŮɘŰŬɘ ůŰɞ ɔŮɔɞɜɧɠ ɧŰɘ ŰŬ ɞɢɐɛŬŰŬ ŭŮ 

ˊŬɟɞɡůɘɎɕɞɡɜ Animator əŬɘ ůɡɜŭŮŭŮɛɏɜŬ animation. ɋɠ ŬˊɞŰɏɚŮůɛŬ,, ɖ ɞˊŰɘəɐ ůɡɛˊŮɟɘűɞɟɎ Űɞɡ 

ɞɢɐɛŬŰɞɠ ŮɚɏɔɢŮŰŬɘ Ůɝɞɚɞəɚɐɟɞɡ ɛɏůɤ əɩŭɘəŬ. ɄŬɟŬŭŮɑɔɛŬŰɞɠ ɢɎɟɘɜ, ɞ ˊɨɟɔɞɠ Űɞɡ ɎɟɛŬŰɞɠ 

ˊŮɟɘůŰɟɏűŮŰŬɘ ŬɜŮɝɎɟŰɖŰŬ Ŭˊɧ Űɞ ůɩɛŬ Űɞɡ ɞɢɐɛŬŰɞɠ ɩůŰŮ ɜŬ ůŰɞɢŮɨŮɘ Űɞɜ ŬɜŰɑˊŬɚɞ, ɢɤɟɑɠ ɜŬ 

ŬˊŬɘŰŮɑŰŬɘ ˊŮɟɘůŰɟɞűɐ ɞɚɧəɚɖɟɖɠ Űɖɠ ɛɞɜɎŭŬɠ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ˊɘɞ űɡůɘəɐ ɚŮɘŰɞɡɟɔɑŬ 

Űɞɡ ɞɢɐɛŬŰɞɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɛɎɢɖɠ, ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 45. Ⱥˊɘˊɚɏɞɜ, ɞɘ ɛɞɜɎŭŮɠ ˊɞɡ 

ˊɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ Űɖɜ ὠὩὬὭὧὰὩὝώὴὩ ŭŮɜ ɢɟɖůɘɛɞˊɞɘɞɨɜ ɝŮɢɤɟɘůŰɐ əŬŰɎůŰŬůɖ Reloading. ȷɜŰɑ ŬɡŰɞɨ, ɖ 

əŬɗɡůŰɏɟɖůɖ ɛŮŰŬɝɨ ŭɨɞ ŭɘŬŭɞɢɘəɩɜ ɓɞɚɩɜ ɡɚɞˊɞɘŮɑŰŬɘ ɛɏůɤ ŮůɤŰŮɟɘəɞɨ ɢɟɞɜɧɛŮŰɟɞɡ, Űɞ ɞˊɞɑɞ 

əŬɗɞɟɑɕŮɘ Űɞ ɢɟɞɜɘəɧ ŭɘɎůŰɖɛŬ əŬŰɎˊŬɡůɖɠ Űɞɡ ˊɡɟɧɠ ɛŮŰŬɝɨ Űɤɜ ŮˊɘɗɏůŮɤɜ. 

 

 
ȺɘəɧɜŬ 45: ȯɟɛŬ Sentinel əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ ůɨɔəɟɞɡůɖɠ. 

ȼ əɚɎůɖ ὛὩὲὸὭὲὩὰ ŮɑɜŬɘ Ůˊɑůɖɠ ɡˊŮɨɗɡɜɖ ɔɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ ɞɟɘůɛɏɜɤɜ ɞˊŰɘəɩɜ Ůűɏ ˊɞɡ 

ůɡɜɞŭŮɨɞɡɜ Űɖ ɚŮɘŰɞɡɟɔɑŬ Űɞɡ ɞɢɐɛŬŰɞɠ. ɇŬ Ůűɏ ŬɡŰɎ ŮəŰŮɚɞɨɜŰŬɘ ůŰɞ ŮˊɑˊŮŭɞ Űɞɡ client, Ůɜɩ ɖ 

ŮɜŮɟɔɞˊɞɑɖůɐ Űɞɡɠ ŮɚɏɔɢŮŰŬɘ Ŭˊɧ Űɞɜ server, ŬəɞɚɞɡɗɩɜŰŬɠ Űɞ ɛɞɜŰɏɚɞ ŮɚŮɔɢɧɛŮɜɖɠ ŬɟɢɘŰŮəŰɞɜɘəɐɠ 

ŭɘəŰɨɞɡ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ȰɜŬ ˊŬɟɎŭŮɘɔɛŬ ŬˊɞŰŮɚŮɑ Űɞ Ůűɏ əŬˊɜɞɨ ˊɞɡ ˊŬɟɎɔŮŰŬɘ əŬŰɎ Űɖɜ ˊɡɟɞŭɧŰɖůɖ 

Űɞɡ ɧˊɚɞɡ Űɞɡ ɞɢɐɛŬŰɞɠ, Űɞ ɞˊɞɑɞ űŬɑɜŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 44. ȼ ŮɜŮɟɔɞˊɞɑɖůɖ Űɞɡ Ůűɏ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ 

ůŰɞɜ server ɛɏůɤ Űɖɠ ɛŮɗɧŭɞɡ ὛὩὶὺὩὶὅέὲὸὶέὰὄὥὶὶὩὰὛάέὯὩὉὪὪὩὧὸ, ɖ ɞˊɞɑŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ 
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ůŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ Űɖɠ ȺɘəɧɜŬɠ 46. ȳŰŬɜ ŬɜɘɢɜŮɡɗŮɑ ɔŮɔɞɜɧɠ ˊɡɟɞŭɧŰɖůɖɠ, ɞ server ŮɜŮɟɔɞˊɞɘŮɑ Űɞ 

ŬɜŰɑůŰɞɘɢɞ Ůűɏ əŬɘ əŬɚŮɑ Űɖ ɛɏɗɞŭɞ ὅὰὭὩὲὸὙὴὧὖὰὥώὊὭὶὩὠὊὢ, ɖ ɞˊɞɑŬ ɛŮŰŬŭɑŭŮŰŬɘ ůŰɞɡɠ clients ɩůŰŮ 

ɜŬ ŬɜŬˊŬɟŬɢɗŮɑ Űɞ ɞˊŰɘəɧ ŬˊɞŰɏɚŮůɛŬ ůŮ ɧɚŮɠ Űɘɠ ůɡɜŭŮŭŮɛɏɜŮɠ ˊŬɟɞɡůɑŮɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ɀŮ Űɞɜ 

Űɟɧˊɞ ŬɡŰɧ ŭɘŬůűŬɚɑɕŮŰŬɘ ɧŰɘ ɖ ɚɞɔɘəɐ Űɖɠ ŮˊɑɗŮůɖɠ ˊŬɟŬɛɏɜŮɘ ůŰɞɜ server, Ůɜɩ ŰŬ ɞˊŰɘəɎ Ůűɏ 

ŮəŰŮɚɞɨɜŰŬɘ ŬˊɞəɚŮɘůŰɘəɎ ůŰɞ ŮˊɑˊŮŭɞ ŬˊŮɘəɧɜɘůɖɠ. 

 

 
ȺɘəɧɜŬ 46: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. Ⱥűɏ əŬˊɜɞɨ əŬŰɎ Űɖ ˊɡɟɞŭɧŰɖůɖ. 

Ⱥˊɘˊɚɏɞɜ, ɖ əɚɎůɖ ὛὩὲὸὭὲὩὰ ŭɘŬɢŮɘɟɑɕŮŰŬɘ ɞɟɘůɛɏɜŬ ɞˊŰɘəɎ ůŰɞɘɢŮɑŬ əɑɜɖůɖɠ Űɞɡ ɞɢɐɛŬŰɞɠ ɛɏůɤ 

Űɟɞˊɞˊɞɑɖůɖɠ ˊŬɟŬɛɏŰɟɤɜ shader. ɆŰɞ ůŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ Űɖɠ ȺɘəɧɜŬɠ 47, ŭɘŬəɟɑɜŮŰŬɘ ɖ ɛŮŰŬɓɚɖŰɐ 

ὛͅὧὶέὰὰὛὴὩὩὨ Űɞɡ ɡɚɘəɞɨ Űɤɜ ŮɟˊɡůŰɟɘɩɜ ɛŮŰŬɓɎɚɚŮŰŬɘ ŭɡɜŬɛɘəɎ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ŰŬɢɨŰɖŰŬ Űɖɠ 

ɛɞɜɎŭŬɠ, Ůɜɩ ɖ ˊŬɟɎɛŮŰɟɞɠ ͅὛὧὶέὰὰὈὭὶὩὧὸὭέὲ əŬɗɞɟɑɕŮɘ Űɖɜ əŬŰŮɨɗɡɜůɖ Űɖɠ əɑɜɖůɖɠ. ȼ ŰŮɢɜɘəɐ ŬɡŰɐ 

ŭɖɛɘɞɡɟɔŮɑ Űɖɜ ɞˊŰɘəɐ ɣŮɡŭŬɑůɗɖůɖ əɑɜɖůɖɠ Űɤɜ ŮɟˊɡůŰɟɘɩɜ ɢɤɟɑɠ Űɖɜ ŬɜɎɔəɖ ɝŮɢɤɟɘůŰɩɜ animations. 

 

 
ȺɘəɧɜŬ 47. ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. ȾɚɐůŮɘɠ ClientRpc ɔɘŬ Űɖ ůɡɔɢɟɞɜɘůɛɏɜɖ ŬɜŬˊŬɟŬɔɤɔɐ ɞˊŰɘəɩɜ Ůűɏ. 
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ȼ əŬŰɎůŰŬůɖ əŬŰŬůŰɟɞűɐɠ Űɞɡ ɞɢɐɛŬŰɞɠ ɡɚɞˊɞɘŮɑŰŬɘ ŭɘŬűɞɟŮŰɘəɎ Ŭˊɧ ŬɡŰɐ Űɤɜ ɛɞɜɎŭɤɜ 

ˊŮɕɘəɞɨ. ɆŮ ŬɜŰɑɗŮůɖ ɛŮ Űɘɠ ɛɞɜɎŭŮɠ ὍὲὪὥὲὸὶώὝώὴὩ, ɞɘ ɞˊɞɑŮɠ ɢɟɖůɘɛɞˊɞɘɞɨɜ ˊɟɞəŬɗɞɟɘůɛɏɜŬ 

animations ɔɘŬ Űɖɜ ɏəűɟŬůɖ Űɖɠ əŬŰɎůŰŬůɖɠ ɗŬɜɎŰɞɡ, Űɞ ɧɢɖɛŬ Sentinel ŭŮɜ ŭɘŬɗɏŰŮɘ ŬɜŰɑůŰɞɘɢɞ 

animation.  

 

 
ȺɘəɧɜŬ 48: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. Death Routine. 

 

ȷɜŰô ŬɡŰɞɨ, ɖ ɞˊŰɘəɐ ŬɜŬˊŬɟɎůŰŬůɖ Űɖɠ əŬŰŬůŰɟɞűɐɠ Űɞɡ ɡɚɞˊɞɘŮɑŰŬɘ ɛɏůɤ ɡˊɞɚɞɔɘůŰɘəɐɠ 

əɑɜɖůɖɠ, ɖ ɞˊɞɑŬ ˊɟɞəɨˊŰŮɘ Ůɝɞɚɞəɚɐɟɞɡ Ŭˊɧ Űɞɜ əɩŭɘəŬ. ȳˊɤɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ ůŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ 

Űɖɠ ȺɘəɧɜŬɠ 48, əŬŰɎ Űɖɜ ŮɜŮɟɔɞˊɞɑɖůɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ əŬŰŬůŰɟɞűɐɠ ɝŮəɘɜɎ ɏɜŬɠ ɢɟɞɜɘəɧɠ ɛŮŰɟɖŰɐɠ ɞ 

ɞˊɞɑɞɠ əŬɘ ɞɟɑɕŮɘ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ Ůűɏ. ɀŮ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɞɡ ɢɟɞɜɘəɞɨ ŬɡŰɞɨ ŭɘŬůŰɐɛŬŰɞɠ 

ŬˊŮɜŮɟɔɞˊɞɘɞɨɜŰŬɘ ŰŬ ůɢŮŰɘəɎ ɞˊŰɘəɎ Ůűɏ əŬɘ ɖ ɛɞɜɎŭŬ ŮˊɘůŰɟɏűŮŰŬɘ ůŰɞ ůɨůŰɖɛŬ object pool, 

ŮˊɘŰɟɏˊɞɜŰŬɠ Űɖɜ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɐ Űɖɠ. ɄŬɟɎɚɚɖɚŬ, əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ əŬŰŬůŰɟɞűɐɠ 

ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɛɘŬ ŮɚŮɔɢɧɛŮɜɖ ŰɟɞɢɘɎ əɑɜɖůɖɠ ɔɘŬ ŰŬ ůɡɜŰɟɑɛɛɘŬ Űɞɡ ɞɢɐɛŬŰɞɠ. ȼ ŰɟɞɢɘɎ ŬɡŰɐ 

ɡˊɞɚɞɔɑɕŮŰŬɘ ɛɏůɤ ɔɟŬɛɛɘəɐɠ ˊŬɟŮɛɓɞɚɐɠ Űɖɠ ɗɏůɖɠ, ὠὩὧὸέὶσȢὒὩὶὴ, ůŮ ůɡɜŭɡŬůɛɧ ɛŮ ɏɜŬɜ 
əŬŰŬəɧɟɡűɞ ɛŮŰŬŰɧˊɘůɖ ́ ɞɡ ˊɟɞəɨˊŰŮɘ Ŭˊɧ ˊŬɟŬɓɞɚɘəɐ ůɡɜɎɟŰɖůɖ (ȺɘəɧɜŬɠ 49). ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ 

ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɖ ɣŮɡŭŬɑůɗɖůɖ ŮəŰɧɝŮɡůɖɠ Űɤɜ ůɡɜŰɟɘɛɛɘɩɜ ɢɤɟɑɠ Űɖ ɢɟɐůɖ űɡůɘəɐɠ ˊɟɞůɞɛɞɑɤůɖɠ, 

əŬɗɩɠ ɖ Ŭɟɢɘəɐ əŬɘ ŰŮɚɘəɐ ɗɏůɖ Űɤɜ ůɡɜŰɟɘɛɛɘɩɜ ŮɑɜŬɘ ˊɎɜŰɞŰŮ ɔɜɤůŰɏɠ. 
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ȺɘəɧɜŬ 49: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. Ɉˊɞɚɞɔɘůɛɧɠ ŰɟɞɢɘɎɠ ɛŮŰŬŰɧˊɘůɖɠ ůɡɜŰɟɖɛɘɩɜ əŬŰɎ Űɖ əŬŰŬůŰɟɞűɐ Űɞɡ ɞɢɐɛŬŰɞɠ. 

ȼ ˊɟɞůɏɔɔɘůɖ ŬɡŰɐ ŬˊɞŰŮɚŮɑ ˊŬɟɎŭŮɘɔɛŬ Űɖɠ ɜŰŮŰŮɟɛɘɜɘůŰɘəɐɠ ůɢŮŭɑŬůɖɠ ˊɞɡ ˊŬɟɞɡůɘɎůŰɖəŮ ůŰɖɜ 

ŮɜɧŰɖŰŬ 3.5.3, əŬɗɩɠ ɖ əɑɜɖůɖ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ əŬɗɞɟɑɕŮŰŬɘ ˊɚɐɟɤɠ Ŭˊɧ ɡˊɞɚɞɔɘůŰɘəɏɠ ůɡɜŬɟŰɐůŮɘɠ 

əŬɘ ɧɢɘ Ŭˊɧ ɛɖ ɜŰŮŰŮɟɛɘɜɘůŰɘəɎ ůŰɞɘɢŮɑŬ űɡůɘəɐɠ ˊɟɞůɞɛɞɑɤůɖɠ. ɇɞ ŰŮɚɘəɧ ɞˊŰɘəɧ ŬˊɞŰɏɚŮůɛŬ Űɖɠ 

ŭɘŬŭɘəŬůɑŬɠ əŬŰŬůŰɟɞűɐɠ Űɞɡ ɞɢɐɛŬŰɞɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 50. 

 

 
ȺɘəɧɜŬ 50: Sentinel ɧˊɤɠ űŬɑɜŮŰŬɘ əŬŰɎ Űɖ əŬŰɎůŰŬůɖ əŬŰŬůŰɟɞűɐɠ Űɞɡ. 

4.5.4 ȾŰɐɟɘŬ 

 ɇŬ əŰɐɟɘŬ ŬˊɞŰŮɚɞɨɜ ɓŬůɘəɎ ůŰɞɘɢŮɑŬ Űɞɡ Project Lead. ȷˊɞŰŮɚɞɨɜ ůŰŬŰɘəɏɠ ɞɜŰɧŰɖŰŮɠ ůŰɞɜ 

əɧůɛɞ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, Ŭɜɐəɞɡɜ ůŰɞ ŮˊɑˊŮŭɞ (layer) ñBuildingsò əŬɘ ˊɟɞůűɏɟɞɡɜ ůŰɞɜ ˊŬɑəŰɖ 

ŭɡɜŬŰɧŰɖŰŮɠ ɔɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ɞɘəɞɜɞɛɑŬɠ Űɞɡ, Űɖɜ Ŭɨɝɖůɖ Űɞɡ ɞɟɑɞɡ ŮəˊŬɑŭŮɡůɖɠ ɛɞɜɎŭɤɜ, Űɖɜ 

ŮəˊŬɑŭŮɡůɖ ɛɞɜɎŭɤɜ əŬɘ Űɖɜ ɎɛɡɜŬ Űɖɠ ɓɎůɖɠ Űɞɡ. ȼ ɡɚɞˊɞɑɖůɐ Űɞɡɠ ɓŬůɑɕŮŰŬɘ əɡɟɑɤɠ ůŰɖɜ ŬűŬɘɟŮŰɘəɐ 

əɚɎůɖ ὃὦίὸὶὥὧὸὄόὭὰὨὭὲὫ, ɖ ɞˊɞɑŬ əŬɗɞɟɑɕŮɘ Űɖ ɓŬůɘəɐ ŭɞɛɐ Űɤɜ əŰɖɟɑɤɜ əŬɘ Űɘɠ əɞɘɜɏɠ ɚŮɘŰɞɡɟɔɑŮɠ 

ɔɘŬ Űɖɜ ŭɘŬɢŮɑɟɘůɖ ŬɡŰɩɜ. 
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ȹɘɎɔɟŬɛɛŬ 15: ȷɟɢɘŰŮəŰɞɜɘəɐ ɞɟɔɎɜɤůɖ Űɖɠ ɓɎůɖɠ Űɤɜ ȾŰɖɟɑɤɜ. 

ȷɜŬɚɡŰɘəɧŰŮɟŬ, ɛŮ ɓɎůɖ Űɞ ȹɘɎɔɟŬɛɛŬ 15, ɖ əɚɎůɖ ὃὦίὸὶὥὧὸὄόὭὰὨὭὲὫ ́ ŬɟɞɡůɘɎɕŮɘ Űɖ 

ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŭɏɢŮŰŬɘ ŮɜŰɞɚɏɠ əŬɘ ɛŮ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɖɠ ŭɘŮˊŬűɐɠ ὍὅέάάὥὲὨὙὩὧὩὭὺὩὶ, ɏɢŮɘ Űɖ 

ŭɡɜŬŰɧŰɖŰŬ ɜŬ Űɘɠ ŮˊŮɝŮɟɔɎɕŮŰŬɘ. ȰŰůɘ, ŰŬ əŰɐɟɘŬ ŮɜŰɎůůɞɜŰŬɘ əŬɘ ŬɡŰɎ ůŰɞ ɑŭɘɞ ůɨůŰɖɛŬ ŭɘŬɢŮɑɟɘůɖɠ 

ŮɜŰɞɚɩɜ ɛŮ Űɘɠ ɛɞɜɎŭŮɠ. ɄŬɟɎɚɚɖɚŬ, ɖ ŭɘŮˊŬűɐ ὍὝὩὥάὥὦὰὩ ŮˊɘŰɟɏˊŮɘ Űɖɜ ŰŬɨŰɘůɖ əɎɗŮ əŰɖɟɑɞɡ ɛŮ 

ůɡɔəŮəɟɘɛɏɜɖ ɞɛɎŭŬ. Ⱥˊɘˊɚɏɞɜ, ɖ ɡɚɞˊɞɑɖůɖ Űɖɠ ŭɘŮˊŬűɐɠ ὍὃὸὸὥὧὯὥὦὰὩ ́ ɟɞůŭɑŭŮɘ ůŰŬ əŰɐɟɘŬ Űɖ 

ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŬˊɞŰŮɚɞɨɜ ůŰɧɢɞɡɠ ŮˊɑɗŮůɖɠ, ŮɜŰɎůůɞɜŰɎɠ ŰŬ ůŰɞ ůɨůŰɖɛŬ ɛɎɢɖɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ɇɏɚɞɠ, 

ůŮ ŬɡŰɧ Űɞ ůɖɛŮɑɞ ŮɑɜŬɘ əŬɚɧ ɜŬ ŮˊŮɝɖɔɖɗŮɑ ɖ ŬˊɞɡůɑŬ Űɖɠ ɡɚɞˊɞɑɖůɖɠ Űɖɠ ŭɘŮˊŬűɐɠ ὍὖέέὰὥὦὰὩ, ůŮ 

ŬɜŰɑɗŮůɖ ɛŮ Űɘɠ ɛɞɜɎŭŮɠ. ȼ ŬˊɞɡůɑŬ ŬɡŰɐ ŭŮ ůɡɜŮˊɎɔŮŰŬɘ ɧŰɘ ŰŬ əŰɐɟɘŬ ŭŮɜ ŮɜŰɎůůɞɜŰŬɘ ůŰɞ ůɨůŰɖɛŬ 

object pooling. ȷɜŰɘɗɏŰɤɠ, ɖ ŭɘŬɢŮɑɟɘůɐ Űɞɡɠ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ Ůˊɑůɖɠ ɛɏůɤ pooling, ɤůŰɧůɞ ɖ 

ŭɘŬŭɘəŬůɑŬ ŮɜŮɟɔɞˊɞɑɖůɖɠ əŬɘ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɐɠ Űɞɡɠ ŭɘŬűɞɟɞˊɞɘŮɑŰŬɘ, əŬɗɩɠ ˊŬɟŮɛɓɎɚɚŮŰŬɘ Űɞ ɞ 

ŭɑŬɡɚɞɠ Űɖɠ əŬŰŬůəŮɡɐɠ əŰɖɟɑɤɜ, ɆɡɜŮˊɩɠ, ɖ ɏɜŰŬɝɖ Űɤɜ əŰɖɟɑɤɜ ůŰɞ ůɨůŰɖɛŬ pooling ɡɚɞˊɞɘŮɑŰŬɘ 

ɏɛɛŮůŬ, ɛɏůɤ Űɖɠ ɚɞɔɘəɐɠ əŬŰŬůəŮɡɐɠ əŬɘ ŮɜŮɟɔɞˊɞɑɖůɐɠ Űɞɡɠ, əŬɘ ɧɢɘ ɛɏůɤ ɎɛŮůɖɠ ɡɚɞˊɞɑɖůɖɠ Űɖɠ 

ŬɜŰɑůŰɞɘɢɖɠ ŭɘŮˊŬűɐɠ.  
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Ƀ ɄɑɜŬəŬɠ 3 ˊŬɟɞɡůɘɎɕŮɘ ŰŬ ŭŮŭɞɛɏɜŬ Űɞɡ ὄόὭὰὨὭὲὫὛὕ, Űɞ ɞˊɞɑɞ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɤɠ ˊŮɟɘɏəŰɖɠ 

ŭŮŭɞɛɏɜɤɜ ɔɘŬ ŰŬ əŰɐɟɘŬ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ɇŬ ˊŮŭɑŬ ˊɞɡ ˊŮɟɘɚŬɛɓɎɜŮɘ Ŭűɞɟɞɨɜ Űɖɜ ŰŬɡŰɞˊɞɑɖůɖ Űɞɡ 

əŰɖɟɑɞɡ (Id), Űɖɜ ŬɜŰɞɢɐ Űɞɡ (HP), Űɞɜ Űɨˊɞ Űɞɡ (ὄόὭὰὨὭὲὫὝώὴὩ), əŬɗɩɠ əŬɘ Űɞ ɛɏɔŮɗɞɠ ˊɞɡ 

əŬŰŬɚŬɛɓɎɜŮɘ ůŰɞ ˊɚɏɔɛŬ ŰɞˊɞɗɏŰɖůɖɠ ɛɏůɤ Űɞɡ ὄόὭὰὨὭὲὫὅὩὰὰὛὭᾀὩ. Ⱥˊɘˊɚɏɞɜ, ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ 

ůŰɞɘɢŮɑŬ əɧůŰɞɡɠ əŬɘ ɢɟɧɜɞɡ əŬŰŬůəŮɡɐɠ, ɧˊɤɠ Űɞ ὄόὭὰὨὭὲὫὅέίὸ əŬɘ Űɞ ὅέὲίὸὶόὧὸὭέὲὝὭάὩ, əŬɗɩɠ 

əŬɘ ŮɘəɞɜɘəɎ ŭŮŭɞɛɏɜŬ ɔɘŬ Űɖɜ ŬɜŬˊŬɟɎůŰŬůɖ ůŰɖ ŭɘŮˊŬűɐ ɢɟɐůŰɖ (ὄόὭὰὨὭὲὫὅέὲίὸὶόὧὸὭέὲὍὅ, 

ὙὩίὭίὸὥὲὧὩὍὅ). ɇɞ ˊŮŭɑɞ Resistance ŮəűɟɎɕŮɘ ɏɜŬɜ ůɡɜŰŮɚŮůŰɐ ɛŮɑɤůɖɠ Űɖɠ ŮɘůŮɟɢɧɛŮɜɖɠ ɕɖɛɘɎɠ, Ůɜɩ 

ŰŬ ὙὩὴὥὭὶὅέίὸὖὩὶὛὩὧ əŬɘ ὙὩὴὥὭὶὌὩὥὰὸὬὙὥὸὩ əŬɗɞɟɑɕɞɡɜ Űɞ əɧůŰɞɠ əŬɘ Űɞɜ ɟɡɗɛɧ Ůˊɘŭɘɧɟɗɤůɖɠ Űɞɡ 
əŰɖɟɑɞɡ ŬɜŰɑůŰɞɘɢŬ. 

ȷɜŬűɞɟɘəɎ ɛŮ Űɖ ɚŮɘŰɞɡɟɔɘəɐ ůɡɛˊŮɟɘűɞɟɎ Űɤɜ əŰɖɟɑɤɜ, ɖ əɚɎůɖ ὃὦίὸὶὥὧὸὄόὭὰὨὭὲὫ 

ůɡɔəŮɜŰɟɩɜŮɘ Űɞ ůɨɜɞɚɞ Űɤɜ ɓŬůɘəɩɜ ůɡɜŬɟŰɐůŮɤɜ ́ ɞɡ ŬˊŬɘŰɞɨɜŰŬɘ ɔɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ əŰɖɟɑɤɜ 

əŬŰɎ Űɖɜ ŮəŰɏɚŮůɖ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ȳˊɤɠ əŬɘ ůŰɖɜ ˊŮɟɑˊŰɤůɖ Űɤɜ ɛɞɜɎŭɤɜ, ˊŬɟɏɢŮŰŬɘ ɡɚɞˊɞɑɖůɖ Űɖɠ 

ɛŮɗɧŭɞɡ: ὅέάάὥὲὨὕὲὙὭὫὬὸὅὰὭὧὯὅέάάὥὲὨὅέὲὸὩὼὸ ὧέὲὸὩὼὸȟίὸὶὭὲὫ ύὬὥὸὈὭὨὍὌὭὸὛὸὶ, Ů́ ɘŰɟɏ-

ˊɞɜŰŬɠ Űɖɜ ɏɜŰŬɝɖ Űɤɜ əŰɖɟɑɤɜ ůŰɞ ŮɜɘŬɑɞ ůɨůŰɖɛŬ ɛŮŰɎŭɞůɖɠ ŮɜŰɞɚɩɜ. ɄŬɟɎɚɚɖɚŬ, ɖ əɚɎůɖ 

ˊŮɟɘɚŬɛɓɎɜŮɘ ůɡɜŬɟŰɐůŮɘɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɞɜ əɨəɚɞ ɕɤɐɠ Űɤɜ əŰɖɟɑɤɜ, ɧˊɤɠ ɖ ŮɜŮɟɔɞˊɞɑɖůɐ Űɞɡɠ 

Ŭˊɧ Űɞ ůɨůŰɖɛŬ object pooling, ɖ əŬŰŬůŰɟɞűɐ Űɞɡɠ əŬɘ ɖ ŮˊɘůŰɟɞűɐ Űɞɡɠ ůŮ ŬɡŰɧ. ɆŮ ŬɜŰɑɗŮůɖ ɛŮ Űɘɠ 

ɛɞɜɎŭŮɠ, ɖ ˊɚɐɟɖɠ ŮɜŮɟɔɞˊɞɑɖůɖ Ůɜɧɠ əŰɖɟɑɞɡ ŭŮɜ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɎɛŮůŬ əŬŰɎ Űɖɜ ŬɜɎəŰɖůɐ Űɞɡ Ŭˊɧ 

Űɞ pool, ŬɚɚɎ ɛŮŰɎ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ əŬŰŬůəŮɡɐɠ Űɞɡ. ȼ ůɡɛˊŮɟɘűɞɟɎ ŬɡŰɐ əŬɗɞɟɑɕŮŰŬɘ 

ɛɏůɤ Űɖɠ ůɡɔɢɟɞɜɘůɛɏɜɖɠ ɛŮŰŬɓɚɖŰɐɠ ὭίὟὲὨὩὶὅέὲίὸὶόὧὸὭέὲ, ɖ ɞˊɞɑŬ ŭɘŬɗɏŰŮɘ hook ůŰɖ ɛɏɗɞŭɞ 

BuildingSO  

field:name type 

Id uint 

HP int 

BuildingType enum:BuildingTypes 

BuildingCellSize Vector2Int 

BuildingCost int 

BuildingConstructionIC Sprite 

ConstructionTime float 

Resistance int 

ResistanceIC Sprite 

RepairCostPerSec int 

RepairHealthRate int 

ɄɑɜŬəŬɠ 3: ȹŮŭɞɛɏɜŬ Building Scriptable Object. 
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ὕὲὅέὲίὸὶόὧὸὭέὲὛὸὥὸὩὅὬὥὲὫὩὨ, ɧˊɞɡ əŬɘ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɖ ŮɜŬɚɚŬɔɐ ɛŮŰŬɝɨ Űɞɡ ɡˊɧ əŬŰŬůəŮɡɐ 
əŬɘ Űɞɡ ˊɚɐɟɤɠ ɚŮɘŰɞɡɟɔɘəɞɨ ɞˊŰɘəɞɨ əŬɘ ɚŮɘŰɞɡɟɔɘəɞɨ state Űɞɡ əŰɖɟɑɞɡ (ȺɘəɧɜŬ 51). Ⱥˊɘˊɚɏɞɜ, ɖ 

ὃὦίὸὶὥὧὸὄόὭὰὨὭὲὫ ́ ŬɟɏɢŮɘ Űɖ ɛɏɗɞŭɞ ὛὩὸὝὩὥάὅέὰέὶίὝὩὥά άώὝὩὥά ɔɘŬ Űɖɜ Ŭˊɧŭɞůɖ Űɞɡ 
əŬŰɎɚɚɖɚɞɡ ɢɟɤɛŬŰɘůɛɞɨ ɓɎůŮɘ ɞɛɎŭŬɠ, əŬɗɩɠ əŬɘ Űɖ ŭɘəŰɡŬəɐ ɛɏɗɞŭɞ: ὅάὨὝὥὯὩὈὥάὥὫὩ ɔɘŬ Űɖ 

ŭɘŬɢŮɑɟɘůɖ Űɖɠ ɕɖɛɘɎɠ. 

 

 
ȺɘəɧɜŬ 51: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. ȺɜɏɟɔŮɘŮɠ əŬŰɎ Űɖɜ ŬɚɚŬɔɐ əŬŰɎůŰŬůɖɠ əŬŰŬůəŮɡɐɠ Ůɜɧɠ əŰɖɟɑɞɡ. 

 

 
ȹɘɎɔɟŬɛɛŬ 16: ȹɘɎɔɟŬɛɛŬ UML əŰɖɟɑɤɜ. 

 ȳˊɤɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ ȹɘɎɔɟŬɛɛŬ 16, ɖ ŬűŬɘɟŮŰɘəɐ əɚɎůɖ ═╫▼◄►╪╬◄║◊░■▀░▪▌ ŬˊɞŰŮɚŮɑ 

Űɖ ɓɎůɖ ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ Ůˊɘɛɏɟɞɡɠ əŬŰɖɔɞɟɘɩɜ əŰɖɟɑɤɜ. ɀŮŰŬɓŬɑɜɞɜŰŬɠ ůŮ ˊɘɞ ŮɝŮɘŭɘəŮɡɛɏɜŮɠ 

ŮɜɏɟɔŮɘŮɠ əŬɘ ɚŮɘŰɞɡɟɔɑŮɠ,  ɖ ŬűŬɘɟŮŰɘəɐ əɚɎůɖ ═╫▼◄►╪╬◄╣►╪░▪░▪▌╒▄▪◄▄► ŮɑɜŬɘ ɡˊŮɨɗɡɜɖ ɔɘŬ Űɖ 

ŭɖɛɘɞɡɟɔɑŬ Ůɜɧɠ ŮɜɘŬɑɞɡ ˊɚŬɘůɑɞɡ ɚɞɔɘəɐɠ ɛŮ ůŰɧɢɞ Űɖɜ ŮəˊŬɑŭŮɡůɖ Űɤɜ ɛɞɜɎŭɤɜ. ɇɖɜ əɚɎůɖ ŬɡŰɐ 

əɚɖɟɞɜɞɛɞɨɜ ɞɘ əɚɎůŮɘɠ Űɤɜ əŰɖɟɑɤɜ ὄὥὶὶὥὧὯί, ɖ ɞˊɞɑŬ ŮəˊŬɘŭŮɨŮɘ ɛɞɜɎŭŮɠ ˊŮɕɘəɞɨ, ɖ Ὂὥὧὸέὶώ 

ɞɢɐɛŬŰŬ əŬɘ Űɏɚɞɠ ɖ ὌὩὥὨὗόὥὶὸὩὶί ́ ɞɡ ˊɟɞˊɞɜŮɑ Űɞɜ ŮɟɔɎŰɖ Űɞɡ Project Lead. ȼ ɘəŬɜɧŰɖŰŬ 

ŬˊɧɗŮůɖɠ ˊɧɟɤɜ ůŮ ŭɞɛɏɠ ˊɟɞůŭɑŭŮŰŬɘ ɛŮ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɞɡ interface ╘╓▄▬▫▼░◄╪╫■▄, ɏŰůɘ o ́ɧɟɞɠ 

crystal ore ɛˊɞɟŮɑ ɜŬ ŬˊɞɗɖəŮɡŰŮɑ ůŰŬ ὌὩὥὨὗόὥὶὸὩὶί əŬɘ Ὀὶέὴὖέίὸ. ɇɏɚɞɠ, ɖ əɚɎůɖ ὝόὶὶὩὸ ŮɑɜŬɘ 

ɡˊŮɨɗɡɜɖ ɔɘŬ Űɖɜ ɎɛɡɜŬ Űɖɠ ɓɎůɖɠ Űɞɡ ˊŬɑəŰɖ əŬɘ ɡɚɞˊɞɘŮɑ Űɞ interface ╘╓▄█▄▪▼▄╣▫◌▄►. 
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ɇŮɚŮɘɩɜɞɜŰŬɠ ɛŮ Űɖ ɔŮɜɘəɐ ůɨɜɗŮůɖ Űɤɜ əŰɖɟɑɤɜ, əɎɗŮ əŰɐɟɘɞ ůŰɞ Project Lead ŬˊɞŰŮɚŮɑ 

ůɨɜɗŮůɖ ˊɞɚɚŬˊɚɩɜ components Űɖɠ ɛɖɢŬɜɐɠ Unity əŬɗɩɠ əŬɘ ˊɟɞůŬɟɛɞůɛɏɜɤɜ scripts, ɧˊɤɠ əŬɘ ɞɘ 

ɛɞɜɎŭŮɠ. ɆŰɞɜ ɄɑɜŬəŬ 3 ́ŬɟɞɡůɘɎɕɞɜŰŬɘ ůɡɜɞˊŰɘəɎ ŰŬ ɓŬůɘəɎ components ́ɞɡ ůɡɜɗɏŰɞɡɜ ɏɜŬ əŰɐɟɘɞ. 

 

 

 

ɇɞ Building Health Component ŬˊɞŰŮɚŮɑ ɏɜŬ ŮɝŬɘɟŮŰɘəɐɠ ůɖɛŬůɑŬɠ ŮɝɎɟŰɖɛŬ ɔɘŬ Űɖɜ ɞɟɗɐ 

ɚŮɘŰɞɡɟɔɑŬ Űɞɡ əɎɗŮ əŰɖɟɑɞɡ. ɆɡɔəŮəɟɘɛɏɜŬ, ŬˊɞŰŮɚŮɑ ɏɜŬ ́ ɟɞůŬɟɛɞůɛɏɜɞ ůɨůŰɖɛŬ ŭɘŬɢŮɑɟɘůɖɠ Űɖɠ 

əŬŰɎůŰŬůɖɠ ɡɔŮɑŬɠ Űɤɜ əŰɖɟɑɤɜ, Űɞ ɞˊɞɑɞ ŮɚɏɔɢŮɘ Űɖ ůɡɛˊŮɟɘűɞɟɎ Űɞɡɠ Űɧůɞ əŬŰɎ Űɖ űɎůɖ əŬŰŬůəŮɡɐɠ 

ɧůɞ əŬɘ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡɠ ůɡɜɎɟŰɖůɖ Űɤɜ ˊɧɜŰɤɜ ɕɤɐɠ Űɞɡ əŰɖɟɑɞɡ. ȾŬŰɎ Űɖɜ 

əŬŰŬůəŮɡɐ, ɖ Űɘɛɐ ɕɤɐɠ Űɞɡ əŰɖɟɑɞɡ ŬɡɝɎɜŮŰŬɘ ůŰŬŭɘŬəɎ ůŮ ůɡɜɎɟŰɖůɖ ɛŮ Űɞɜ ɢɟɧɜɞ ɞɚɞəɚɐɟɤůɖɠ 

(construction time), ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ůŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ Űɖɠ ȺɘəɧɜŬɠ 52, 

 

 
ȺɘəɧɜŬ 52: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. ūɎůɖ əŬŰŬůəŮɡɐɠ əŰɖɟɑɞɡ. Ⱥɝɏɚɘɝɖ ɕɤɐɠ ůŮ ůɡɜɎɟŰɖůɖ ɛŮ Űɞɜ ɢɟɧɜɞ əŬŰŬůəŮɡɐɠ. 

Ůɜɩ ɛŮ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɖ ɛŮŰɎɓŬůɖ Ŭˊɧ Űɖɜ ɞˊŰɘəɐ ŬɜŬˊŬɟɎůŰŬůɖ 

ŮɟɔɞŰŬɝɑɞɡ ůŰɞ ŰŮɚɘəɧ ɔɟŬűɘəɧ Űɞɡ əŰɖɟɑɞɡ (ȺɘəɧɜŬ 53). ɄŬɟɎɚɚɖɚŬ, ɡˊɞůŰɖɟɑɕŮŰŬɘ ɛɖɢŬɜɘůɛɧɠ 

ŮˊɘůəŮɡɐɠ, əŬŰɎ Űɞɜ ɞˊɞɑɞ ɖ ɕɤɐ Űɞɡ əŰɖɟɑɞɡ ŬˊɞəŬɗɑůŰŬŰŬɘ ˊɟɞɞŭŮɡŰɘəɎ ɛŮ əɧůŰɞɠ ˊɧɟɤɜ ŬɜɎ ɛɞɜɎŭŬ 

ɢɟɧɜɞɡ. 

Component Ʌɧɚɞɠ 

Box Collider 
ɃɟɑɕŮɘ Űɞɜ űɡůɘəɧ ɧɔəɞ Űɞɡ əŰɖɟɑɞɡ ɔɘŬ 

ŬɜɑɢɜŮɡůɖ ůɡɔəɟɞɨůŮɤɜ əŬɘ Ůˊɘɚɞɔɐ. 

Nav Mesh Obstacle 
ɃɟɑɕŮɘ ɏɜŬ ůŰŬŰɘəɧ Ůɛˊɧŭɘɞ ɔɘŬ Űɞ ůɨůŰɖɛŬ 

pathfinding Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. 

Network Identity (Mirror) 
ɄŬɟɏɢŮɘ ɛɞɜŬŭɘəɐ ŰŬɡŰɧŰɖŰŬ ŭɘəŰɨɞɡ ůŰɞ 

əŰɐɟɘɞ. 

Team Component (Custom script) ȹɘŬɗɏŰŮɘ ˊɚɖɟɞűɞɟɑŮɠ ɞɛɎŭŬɠ ɔɘŬ Űɞ əŰɐɟɘɞ. 

Building Health Component (Custom script) 

ȹɘŬɢŮɘɟɑɕŮŰŬɘ Űɖ ůɡɛˊŮɟɘűɞɟɎ Űɞɡ əŰɖɟɑɞɡ 

əŬŰɎ Űɖ əŬŰŬůəŮɡɐ Űɞɡ əŬɘ Űɘɠ ŬɚɚŬɔɏɠ ˊɞɡ 

ŮɛűŬɜɑɕɞɜŰŬɘ ůŮ ŭɘŬűɞɟŮŰɘəɎ ŮˊɑˊŮŭŬ ɕɤɐɠ. 

Command Executor (Custom script) 
ȹɘŬɢŮɘɟɑɕŮŰŬɘ Űɖ ɟɞɐ ŮəŰɏɚŮůɖɠ ŮɜŰɞɚɩɜ ˊɞɡ 

ɚŬɛɓɎɜŮɘ Űɞ əŰɐɟɘɞ Ŭˊɧ Űɞɜ ˊŬɑəŰɖ. 

Action Executor (Custom script) 
ȹɘŬɢŮɘɟɑɕŮŰŬɘ Űɖ ɟɞɐ ŮəŰɏɚŮůɖɠ ŮɜŮɟɔŮɘɩɜ ˊɞɡ 

ɚŬɛɓɎɜŮɘ Űɞ əŰɐɟɘɞ Ŭˊɧ Űɞɜ ˊŬɑəŰɖ. 

Pooled Instance (Custom script) 
ɈˊɞůŰɖɟɑɕŮɘ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ ɛɞɜɎŭŬɠ Ŭˊɧ Űɞ 

ůɨůŰɖɛŬ object pooling. 

ɄɑɜŬəŬɠ 4: ȸŬůɘəɎ Components əŰɖɟɑɤɜ. 
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ȺɘəɧɜŬ 53: ũɟŬűɘəɧ ůŰɞɘɢŮɑɞ ŮɟɔɞŰɎɝɘɞɡ əŰɖɟɑɞɡ (ŬɟɘůŰŮɟɎ) əŬɘ əŬŰŬůəŮɡŬůɛɏɜɞ əŰɐɟɘɞ (ŭŮɝɘɎ). 

ȼ əŬŰɎůŰŬůɖ ɡɔŮɑŬɠ əɎɗŮ əŰɖɟɑɞɡ əŬŰɖɔɞɟɘɞˊɞɘŮɑŰŬɘ ɛɏůɤ Űɞɡ Ŭəɧɚɞɡɗɞɡ Űɨˊɞɡ: 

ὴόὦὰὭὧ Ὡὲόά ὄόὭὰὨὭὲὫὌὩὥὰὸὬὛὸὥὸὩ 
 

                                                                   ὔέὲὩȟ 
Ὅὲὸὥὧὸȟ 
ὈὥάὥὫὩὨȟ 
ὌὩὥὺὭὰώὈὥάὥὫὩὨȟ 
ὝέὸὥὰὙὩὴὥὭὶίȟ 
ὛάὥὰὰὙὩὴὥὭὶί 

                                                      

ȼ Űɘɛɐ Űɖɠ əŬŰɎůŰŬůɖɠ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖ ŰɟɏɢɞɡůŬ ɕɤɐ Űɞɡ əŰɖɟɑɞɡ əŬɘ əŬɗɞɟɑɕŮɘ Űɖɜ ŬɜŰɑůŰɞɘɢɖ 

ɞˊŰɘəɐ Űɞɡ ŬɜŬˊŬɟɎůŰŬůɖ. ȺɜŭŮɘəŰɘəɎ, ůŰɖɜ əŬŰɎůŰŬůɖ ὌὩὥὺὭὰώὈὥάὥὫὩὨ ŮɜŮɟɔɞˊɞɘŮɑŰŬɘ Űɞ Ůűɏ 

űɚɧɔŬɠ, ɧˊɤɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ əŰɐɟɘɞ Űɖɠ ȺɘəɧɜŬɠ 54. 

 

 
ȺɘəɧɜŬ 54: ɃˊŰɘəɐ ŬɜŬˊŬɟɎůŰŬůɖ əŰɖɟɑɞɡ ůŮ əŬŰɎůŰŬůɖ HeavilyDamaged. 

ɇɞ ůɨɜɞɚɞ Űɤɜ ˊŬɟŬˊɎɜɤ ɚŮɘŰɞɡɟɔɘɩɜ ŮəŰŮɚŮɑŰŬɘ ɛŮ ŬɡɗŮɜŰɑŬ ŭɘŬəɞɛɘůŰɐ, ŮɜŰɧɠ Űɖɠ 

ɓŬůɘəɐɠ ŮˊŬɜŬɚɖˊŰɘəɐɠ ŭɘŬŭɘəŬůɑŬɠ Ůɜɖɛɏɟɤůɖɠ (server update), ŭɘŬůűŬɚɑɕɞɜŰŬɠ Űɖ ůɡɜɏˊŮɘŬ Űɖɠ 

əŬŰɎůŰŬůɖɠ Űɤɜ əŰɖɟɑɤɜ ůŰɞ ŭɑəŰɡɞ (ȺɘəɧɜŬ 54). 
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ȺɘəɧɜŬ 55: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. ȾŮɜŰɟɘəɧɠ ɓɟɧɢɞɠ ɔɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɖɠ əŬŰɎůŰŬůɖɠ ɡɔŮɑŬɠ əŰɖɟɑɤɜ. 

 ȰɢɞɜŰŬɠ ˊŬɟɞɡůɘŬůŰŮɑ ɞ ɔŮɜɘəɧɠ ŭɞɛɘəɧɠ ůəŮɚŮŰɧɠ Űɤɜ əŰɖɟɑɤɜ əŬɘ ɞɘ ɓŬůɘəɏɠ ɚŮɘŰɞɡɟɔɑŮɠ ˊɞɡ 

ŰŬ ŭɘɏˊɞɡɜ, ŬɜŬɚɨɞɜŰŬɘ ůŰɖ ůɡɜɏɢŮɘŬ ŰŬ əŰɐɟɘŬ ˊɞɡ ɚŬɛɓɎɜɞɡɜ ɛɏɟɞɠ ůŰɖ ɟɞɐ Űɞɡ Project Lead. ɋɠ 

ˊɟɩŰɞ ˊŬɟɎŭŮɘɔɛŬ, ˊŬɟɞɡůɘɎɕŮŰŬɘ ɖ ŭɞɛɐ ŬˊɞɗɐəŮɡůɖɠ ˊɧɟɤɜ, Drop Post, ɖ ɞˊɞɑŬ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ 

ɔɘŬ Űɖɜ ŬˊɧɗŮůɖ Űɤɜ ůɡɚɚŮɔɧɛŮɜɤɜ ˊɧɟɤɜ Ŭˊɧ Űɞɡɠ ŮɟɔɎŰŮɠ, Workers. ȾŬɗɩɠ, ɞɘ ŮɟɔɎŰŮɠ ŬˊɞŰŮɚɞɨɜ 

Űɖ ɛɞɜŬŭɘəɐ ɛɞɜɎŭŬ ɛŮ Űɖɜ ɘəŬɜɧŰɖŰŬ ůɡɚɚɞɔɐɠ ˊɧɟɤɜ ɏɢɞɡɜ ůɡɜŮɢɐ ŬɚɚɖɚŮˊɑŭɟŬůɖ ɛŮ Űɞ Drop Post. 

Ƀɘ ɛɏɗɞŭɞɘ ˊɞɡ ɓɞɖɗɞɨɜ ůŮ ŬɡŰɐ Űɖ ŭɘŬŭɘəŬůɑŬ ˊŮɟɘɏɢɞɜŰŬɘ ŮɜŰɧɠ Űɖɠ ŭɘŮˊŬűɐɠ ὍὈὩὴέίὭὸὥὦὰὩ 

(ȺɘəɧɜŬ 55), ɖ ɞˊɞɑŬ ɡɚɞˊɞɘŮɑŰŬɘ Ŭˊɧ Űɖ əɚɎůɖ Drop Post. ȷɜŬɚɡŰɘəɧŰŮɟŬ, ɛŮ Űɖ ɢɟɐůɖ Űɖɠ ůɡɜɎɟŰɖůɖɠ  

 

 
ȺɘəɧɜŬ 56: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. ȹɘŮˊŬűɐ IDepositable. 

ὅὥὲὃὧὧὩὴὸ ŬˊɞůŬűɖɜɑɕŮŰŬɘ ůŰɞɜ ŮɜŭɘŬűŮɟɧɛŮɜɞ ɔɘŬ ŬˊɧɗŮůɖ ŮɟɔɎŰɖ, Ŭɜ ɞ ˊɧɟɞɠ ˊɞɡ ɛŮŰŬűɏɟŮɘ ɛˊɞɟŮɑ 

ɜŬ ɔɑɜŮɘ ŭŮəŰɧɠ Ŭˊɧ Űɖɜ ŬɜŰɑůŰɞɘɢɖ ŭɞɛɐ ŬˊɧɗŮůɖɠ. Ⱥˊɘˊɚɏɞɜ, ɖ ůɡɜɎɟŰɖůɖ ὋὩὸὈὩὴέίὭὸὃὶὩὥὄέόὲὨί, 

ŮˊɘůŰɟɏűŮɘ ůŰɞɜ ŮɟɔɎŰɖ ŰŬ ɧɟɘŬ Űɖɠ ˊŮɟɘɞɢɐɠ ɧˊɞɡ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ɖ ŬˊɧɗŮůɖ, ɏŰůɘ ɩůŰŮ ɜŬ ɛˊɞɟŮɑ ɜŬ 

ŮɚŮɔɢɗŮɑ Ŭˊɧ Űɖɜ ɛŮɟɘɎ Űɞɡ Ŭɜ ɓɟɑůəŮŰŬɘ ŬɟəɞɨɜŰɤɠ əɞɜŰɎ ɔɘŬ ɜŬ ŬˊɞɗɖəŮɨůŮɘ Űɞɡɠ ɛŮŰŬűŮɟɧɛŮɜɞɡɠ 

ˊɧɟɞɡɠ. ɇɏɚɞɠ, ɖ ὋὩὸὙὥὲὨέάὭᾀὩὨὈὩὴέίὭὸὖέὭὲὸ ŮˊɘůŰɟɏűŮɘ ɏɜŬ ŰɡɢŬɑɞ ůɖɛŮɑɞ ŮɜŰɧɠ Űɖɠ ˊŮɟɘɞɢɐɠ 

ŬˊɧɗŮůɖɠ ůŰɞ ɞˊɞɑɞ əŬɘ ɗŬ ůŰŬɛŬŰɐůŮɘ ɞ ŮɟɔɎŰɖɠ ɧŰŬɜ ɞɚɞəɚɖɟɤɗŮɑ ɖ ŭɘŬŭɘəŬůɑŬ ˊŬɟɎŭɞůɖɠ Űɤɜ 
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ˊɧɟɤɜ ɔɘŬ ɚɧɔɞɡɠ ɞˊŰɘəɐɠ ŬɜɎŭɟŬůɖɠ ɛŮ Űɞɜ ˊŬɑəŰɖ. ɃɚɞəɚɖɟɩɜɞɜŰŬɠ, Űɞ ɔɟŬűɘəɧ ůŰɞɘɢŮɑɞ ˊɞɡ 

ŬɜŬˊŬɟɘůŰɎ Űɖ ŭɞɛɐ ŬˊɧɗŮůɖɠ ˊɧɟɤɜ ŮɛűŬɜɑɕŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 57. 

 

 
ȺɘəɧɜŬ 57: Drop Post. 

 ɇɞ əŰɐɟɘɞ ȾŬŰɞɘəɑŬ (House) ́ ŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 58. ɆŰɞ Project Lead, ɞ ́ ŬɑəŰɖɠ 

ŮˊɘɚɏɔŮɘ ɜŬ əŬŰŬůəŮɡɎůŮɘ ɜɏŮɠ əŬŰɞɘəɑŮɠ ɔɘŬ ɜŬ ŬɡɝɐůŮɘ Űɞ ɛɏɔɘůŰɞ ˊɚɖɗɡůɛɘŬəɧ ɧɟɘɞ, ŬˊɞəŰɩɜŰŬɠ ɏŰůɘ 

Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ŮəˊŬɘŭŮɨůŮɘ Ŭəɧɛɖ ˊŮɟɘůůɧŰŮɟŮɠ ɛɞɜɎŭŮɠ. ȼ əɎɗŮ ȾŬŰɞɘəɑŬ ŬɡɝɎɜŮɘ ŬɡŰɧ Űɞ ɧɟɘɞ 

əŬŰɎ 10, Ůɜɩ Űɞ ɛɏɔɘůŰɞ ŭɡɜŬŰɧ ɧɟɘɞ ˊɚɖɗɡůɛɞɨ ŬɜɏɟɢŮŰŬɘ ůŰɞ 120.  

 

 
ȺɘəɧɜŬ 58: House 

ɆŰɞ ŰŮɢɜɘəɧ ŰɞɛɏŬ, ɖ ȾŬŰɞɘəɑŬ ɛŮ Űɖ əŬŰŬůəŮɡɐ Űɖɠ ˊɟŬɔɛŬŰɞˊɞɘŮɑ ɏɜŬ ŬɑŰɖɛŬ ůŰɞɜ 

ŭɘŬəɞɛɘůŰɐ ɔɘŬ Ŭɨɝɖůɖ Űɞɡ ˊɚɖɗɡůɛɘŬəɞɨ ɞɟɑɞɡ ůŰɖ əŬŰɎůŰŬůɖ Űɞɡ ˊŬɑəŰɖ (Player State). ȼ 

ɚɞɔɘəɐ Űɞɡ Ůɚɏɔɢɞɡ ɔɘŬ Űɖɜ ŬɜŰɘůŰɞɑɢɘůɖ ˊŬɑəŰɖ-ȾŬŰɞɘəɑŬɠ ɓɟɑůəŮŰŬɘ ŮɜŰɧɠ Űɖɠ ɛŮɗɧŭɞɡ 

ὃὨὨὖέὴόὰὥὸὭέὲὕὲὌέόίὩὄόὭὰὸ (ȺɘəɧɜŬ 59). ȺəŮɑ ɞ ŭɘŬəɞɛɘůŰɐɠ ŮɚɏɔɢŮɘ ŬɟɢɘəɎ Ŭɜ ɞ ɘŭɘɞəŰɐŰɖɠ ŬɡŰɞɨ 

Űɞɡ əŰɖɟɑɞɡ ŬɜŰɘůŰɞɘɢŮɑ ůŮ ɡˊŬɟəŰɧ ůɡɜŭŮŭŮɛɏɜɞ ˊŬɑəŰɖ ɛɏůɤ Űɞɡ Network Identity Űɞɡ. ȾŬŰɧˊɘɜ, Ŭˊɧ 

ŬɡŰɧ Űɞ Network Identity ɔɑɜŮŰŬɘ ˊɟɞůˊɎɗŮɘŬ ŬɜɎəŰɖůɖɠ Űɖɠ əŬŰɎůŰŬůɖ Űɞɡ ˊŬɑəŰɖ. ɇɏɚɞɠ əŬɘ ɛŮ Űɖɜ 

ŮˊɘŰɡɢɐ ŬɜɎəŰɖůɖ, Űɞ ŬɑŰɖɛŬ ɔɘŬ Ŭɨɝɖůɖ Űɞɡ ɞɟɑɞɡ ɗŬ ɛŮŰŬűŮɟɗŮɑ ŮɜŰɧɠ Űɖɠ əɚɎůɖɠ əŬŰɎůŰŬůɖɠ ˊŬɑəŰɖ, 

ůŰɖɜ ɞˊɞɑŬ ŮˊɘŰŮɚɞɨɜŰŬɘ Ůˊɘˊɚɏɞɜ ɏɚŮɔɢɞɘ ɔɘŬ Űɖɜ ɞɟɗɧŰɖŰŬ Űɤɜ ɛŮŰŬűŮɟɧɛŮɜɤɜ ˊɚɖɟɞűɞɟɘɩɜ Űɞɡ 

ŬɘŰɐɛŬŰɞɠ. 
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ȺɘəɧɜŬ 59: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. ȷɑŰɖɛŬ ɔɘŬ Ŭɨɝɖůɖ ˊɚɖɗɡůɛɘŬəɞɨ ɞɟɑɞɡ ɛŮ Űɖ əŬŰŬůəŮɡɐ ȾŬŰɞɘəɑŬɠ. 

ȷɜŰɑůŰɞɘɢŬ əŬɘ ɛŮ ˊŬɟɧɛɞɘŬ ŭɘŬŭɘəŬůɑŬ, ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɖ ɛŮɑɤůɖ Űɞɡ ˊɚɖɗɡůɛɘŬəɞɨ ɞɟɑɞɡ ɛŮ Űɖ 

əŬŰŬůŰɟɞűɐ ɛɑŬɠ ȾŬŰɞɘəɑŬɠ. ɇɞ ŮɚɎɢɘůŰɞ ŭɡɜŬŰɧ ɧɟɘɞ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ɡˊɎɟɝŮɘ ŬɜɎ ˊɎůŬ ůŰɘɔɛɐ ŮɑɜŬɘ 20. 

 Ƀ ́ɨɟɔɞɠ ɎɛɡɜŬɠ, Defense Cannon, ɡɚɞˊɞɘŮɑŰŬɘ ɛɏůɤ Űɖɠ əɚɎůɖɠ  ὝόὶὶὩὸ, ɖ ɞˊɞɑŬ ŮűŬɟɛɧɕŮɘ 

Űɞ interface ὍὈὩὪὩὲίὩὝέύὩὶ. ȼ ůɡɛˊŮɟɘűɞɟɎ Űɞɡ ɓŬůɑɕŮŰŬɘ ůŮ ɛɘŬ Ŭˊɚɞˊɞɘɖɛɏɜɖ ɛɖɢŬɜɐ 

əŬŰŬůŰɎůŮɤɜ, ŬɜŰɑůŰɞɘɢɖ ɛŮ ŮəŮɑɜɖ Űɤɜ ŮˊɘɗŮŰɘəɩɜ ɛɞɜɎŭɤɜ, ŬˊɞŰŮɚɞɨɛŮɜɖ Ŭˊɧ Űɘɠ əŬŰŬůŰɎůŮɘɠ Idle, 

Attacking əŬɘ Died. ȼ ŬɜɑɢɜŮɡůɖ ůŰɧɢɤɜ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ŮɜŰɧɠ Űɞɡ Ůɨɟɞɡɠ Űɞɡ ɧˊɚɞɡ ɛɏůɤ Űɞɡ ɑŭɘɞɡ 

ɛɖɢŬɜɘůɛɞɨ ŬɜŬɕɐŰɖůɖɠ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ əŬɘ ůŰɘɠ ɛɞɜɎŭŮɠ, Ůɜɩ ɡˊɞůŰɖɟɑɕŮŰŬɘ əŬɘ ɎɛŮůɖ ɡˊɧŭŮɘɝɖ 

ůŰɧɢɞɡ Ŭˊɧ Űɞɜ ˊŬɑəŰɖ ɛɏůɤ ŮɜŰɞɚɐɠ, ɡˊɧ Űɖɜ ˊɟɞɦˊɧɗŮůɖ ɧŰɘ ŬɡŰɧɠ ɓɟɑůəŮŰŬɘ ŮɜŰɧɠ ŮɛɓɏɚŮɘŬɠ. 

 

 
ȺɘəɧɜŬ 60: Ʉɨɟɔɞɠ ɎɛɡɜŬɠ. Defense Cannon. 

ɆŮ ŬɜŰɑɗŮůɖ ɛŮ ŰŬ ɡˊɧɚɞɘˊŬ əŰɐɟɘŬ, ɞ ˊɨɟɔɞɠ ŭɘŬɗɏŰŮɘ ˊŮɟɘůŰɟŮűɧɛŮɜɞ ŰɛɐɛŬ ɔɘŬ Űɖ ůŰɧɢŮɡůɖ, 

ˊŬɟɏɢɞɜŰŬɠ ɎɛŮůɖ ɞˊŰɘəɐ ŬɜɎŭɟŬůɖ ůŰɞɜ ˊŬɑəŰɖ. ũɘŬ Űɞɜ ůɡɔɢɟɞɜɘůɛɧ Űɖɠ ˊŮɟɘůŰɟɞűɐɠ ůŰɞ ŭɑəŰɡɞ 

ŬɝɘɞˊɞɘŮɑŰŬɘ Ůˊɘˊɚɏɞɜ component Űɞɡ Mirror Űɞ ὔὩὸύέὶὯὝὶὥὲίὪέὶάὌώὦὶὭὨ, Űɞ ɞˊɞɑɞ ˊŮɟɘɞɟɑɕŮŰŬɘ 

ŬˊɞəɚŮɘůŰɘəɎ ůŰɖ ɛŮŰɎŭɞůɖ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ ́ ŮɟɘůŰɟɞűɐɠ, ɛŮɘɩɜɞɜŰŬɠ Űɞ Ůɨɟɞɠ ůɡɔɢɟɞɜɘɕɧɛŮɜɤɜ 

ŭŮŭɞɛɏɜɤɜ. ɇɞ ɔɟŬűɘəɧ ůŰɞɘɢŮɑɞ Űɞɡ ˊɨɟɔɞɡ ˊŬɟŬŰɑɗŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 60. 

ɀŮŰŬɓŬɑɜɞɜŰŬɠ ůŰŬ əŰɐɟɘŬ ŮəˊŬɑŭŮɡůɖɠ ɛɞɜɎŭɤɜ, ɖ əɚɎůɖ ˊɞɡ ůɡɔəŮɜŰɟɩɜŮɘ Űɘɠ ɓŬůɘəɏɠ 

ɚŮɘŰɞɡɟɔɑŮɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮəˊŬɑŭŮɡůɖɠ ŮɑɜŬɘ ɖ ═╫▼◄►╪╬◄╣►╪░▪░▪▌╒▄▪◄▄►. ȼ əɚɎůɖ ŬɡŰɐ 

ŮˊŮəŰŮɑɜŮɘ Űɖ ɓŬůɘəɐ ɚŮɘŰɞɡɟɔɘəɧŰɖŰŬ Űɤɜ əŰɖɟɑɤɜ (ȹɘɎɔɟŬɛɛŬ 16), ŮɘůɎɔɞɜŰŬɠ Űɘɠ ŬˊŬɟŬɑŰɖŰŮɠ 

ɛŮɗɧŭɞɡɠ ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ˊŬɟŬɔɤɔɐɠ ɛɞɜɎŭɤɜ.  
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ȼ ŭɘŬŭɘəŬůɑŬ Ůəəɑɜɖůɖɠ ŮəˊŬɘŭŮɨůŮɤɠ ɛɘŬɠ ɛɞɜɎŭŬɠ ɝŮəɘɜɎ ɛŮ Űɖɜ əɚɐůɖ Űɖɠ Űɞˊɘəɐɠ ɛŮɗɧŭɞɡ 

ὝὶώὝέὝὶὥὭὲὗόὩόὩὟὲὭὸὛὕ όὲὭὸὛὕὝέὝὶὥὭὲ, ɖ ɞˊɞɑŬ ŮɜŮɟɔɞˊɞɘŮɑŰŬɘ ɛɏůɤ Űɞɡ ŬɜŰɑůŰɞɘɢɞɡ əɞɡɛˊɘɞɨ 

Űɖɠ ŭɘŮˊŬűɐɠ ɢɟɐůŰɖ. ɀɏůɤ ŬɡŰɐɠ ɛŮŰŬűɏɟŮŰŬɘ ɖ ˊɟɧɗŮůɖ Űɞɡ ˊŬɑəŰɖ ɔɘŬ ŮəˊŬɑŭŮɡůɖ ɛɞɜɎŭŬɠ, ɛŬɕɑ ɛŮ 

ŰŬ ŬˊŬɟŬɑŰɖŰŬ ŭŮŭɞɛɏɜŬ. ȷűɞɨ ŮˊɘɓŮɓŬɘɤɗŮɑ ɖ ŮɔəɡɟɧŰɖŰŬ Űɞɡ ŬɜŰɘəŮɘɛɏɜɞɡ, ŬˊɞůŰɏɚɚŮŰŬɘ ŬɑŰɖɛŬ ůŰɞɜ 

ŭɘŬəɞɛɘůŰɐ ɛɏůɤ Űɖɠ ŮɜŰɞɚɐɠ Űɨˊɞɡ [Command].  

ɆŰɞ ŭɘəŰɡŬəɧ ŬɑŰɖɛŬ ὅάὨὙὩήόὩίὸὝὶὥὭὲὟὲὭὸόὭὲὸ όὲὭὸὍὨ ɛŮŰŬűɏɟŮŰŬɘ ŬˊɞəɚŮɘůŰɘəɎ Űɞ 

ŬɜŬɔɜɤɟɘůŰɘəɧ Űɖɠ ɛɞɜɎŭŬɠ (id), əŬɗɩɠ Űɞ ˊɟɤŰɧəɞɚɚɞ Űɞɡ Mirror ŭŮɜ ɡˊɞůŰɖɟɑɕŮɘ ɛŮŰŬűɞɟɎ 

ŬɜŰɘəŮɘɛɏɜɤɜ Űɨˊɞɡ Scriptable Object. ɄɏɟŬɜ Űɞɡ ˊŬɟŬˊɎɜɤ ŰŮɢɜɘəɞɨ ˊŮɟɘɞɟɘůɛɞɨ, ɖ ŬˊɞůŰɞɚɐ 

ˊɚɐɟɞɡɠ ŬɜŰɘəŮɘɛɏɜɞɡ ɗŬ ŬɨɝŬɜŮ ˊŮɟɘŰŰɎ Űɞ ŬˊŬɘŰɞɨɛŮɜɞ bandwidth. ɆŰɞɜ ŭɘŬəɞɛɘůŰɐ, ɖ ɛɞɜɎŭŬ 

ŬɜŬəŰɎŰŬɘ ɛɏůɤ ɓɎůɖɠ ŭŮŭɞɛɏɜɤɜ ɛŮ Űɖɜ ɢɟɐůɖ όὲὭὸὈὦȢὋὩὸὟὲὭὸὄώὍὨὭὨȡ  όὲὭὸὍὨ, əŬɘ, Ůűɧůɞɜ 

ɡˊɎɟɢɞɡɜ ŮˊŬɟəŮɑɠ ˊɧɟɞɘ, ŬűŬɘɟŮɑŰŬɘ Űɞ ŬɜŰɑůŰɞɘɢɞ əɧůŰɞɠ əŬɘ ɖ ɛɞɜɎŭŬ ŮɘůɎɔŮŰŬɘ ůŰɖɜ ɞɡɟɎ 

ŮəˊŬɑŭŮɡůɖɠ.  

ɆŮ ˊŮɟɑˊŰɤůɖ ŬɜŮˊŬɟəɩɜ ˊɧɟɤɜ, ɖ ŭɘŬŭɘəŬůɑŬ ŭɘŬəɧˊŰŮŰŬɘ əŬɘ ɞ ˊŬɑəŰɖɠ ŮɜɖɛŮɟɩɜŮŰŬɘ ɛɏůɤ 

ůŰɞɢŮɡɛɏɜɞɡ ɛɖɜɨɛŬŰɞɠ Űɨˊɞɡ [TargetRpc]. ɀŮ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɞɡ ɢɟɧɜɞɡ ŮəˊŬɑŭŮɡůɖɠ, ɖ ɛɞɜɎŭŬ 

ŬɜŬəŰɎŰŬɘ Ŭˊɧ Űɞ ůɨůŰɖɛŬ object pooling əŬɘ ŰɞˊɞɗŮŰŮɑŰŬɘ ůŰɞɜ əɧůɛɞ. ȺɎɜ ŭŮɜ ɡˊɎɟɢŮɘ ŭɘŬɗɏůɘɛɞɠ 

ɢɩɟɞɠ ˊɚɖɗɡůɛɞɨ, ɖ ɛɞɜɎŭŬ ˊŬɟŬɛɏɜŮɘ ůŮ ŬɜŬɛɞɜɐ ůŰɖɜ ɞɡɟɎ, ɛŮ Űɖɜ ˊɟɧɞŭɞ Űɖɠ ŮəˊŬɑŭŮɡůɖɠ ɜŬ 

ˊŬɔɩɜŮɘ ˊɟɞůɤɟɘɜɎ. 

 
ȺɘəɧɜŬ 61: ȹɘŮˊŬűɐ ˊŬɑəŰɖ. ȾŰɐɟɘɞ ȺəˊŬɑŭŮɡůɖɠ ɛɞɜɎŭɤɜ. 

ɇɏɚɞɠ, ɡˊɞůŰɖɟɑɕŮŰŬɘ əŬɘ ɖ Ŭəɨɟɤůɖ ŮəˊŬɑŭŮɡůɖɠ ɛɏůɤ Űɞɡ ŬɜŰɑůŰɞɘɢɞɡ ůŰɞɘɢŮɑɞɡ ŭɘŮˊŬűɐɠ 

(ȺɘəɧɜŬ 61). ɇɞ ŬɑŰɖɛŬ ŬˊɞůŰɏɚɚŮŰŬɘ ůŰɞɜ ŭɘŬəɞɛɘůŰɐ/host əŬɘ, Ůűɧůɞɜ ŮɔəɟɘɗŮɑ, ŮˊɘůŰɟɏűŮŰŬɘ Űɞ 

əɧůŰɞɠ Űɖɠ ɛɞɜɎŭŬɠ ůŰɞɜ ˊŬɑəŰɖ. 

ɃɚɞəɚɖɟɩɜɞɜŰŬɠ ɛŮ Űɖɜ əɚɎůɖ ὃὦίὸὶὥὧὸὝὶὥὭὲὭὲὫὅὩὲὸὩὶ, ɡˊɞůŰɖɟɑɕŮŰŬɘ əŬɘ ɖ ɚŮɘŰɞɡɟɔɑŬ 

əŬɗɞɟɘůɛɞɨ ůɖɛŮɑɞɡ Ůɝɧŭɞɡ Űɤɜ ɛɞɜɎŭɤɜ ɛŮŰɎ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɖɠ ŮəˊŬɑŭŮɡůɐɠ Űɞɡɠ. ɆɡɔəŮəɟɘɛɏɜŬ, 

ɞ ˊŬɑəŰɖɠ ɏɢŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ɜŬ ɞɟɑůŮɘ ɏɜŬ ˊɟɞəŬɗɞɟɘůɛɏɜɞ ůɖɛŮɑɞ ˊɟɞɞɟɘůɛɞɨ, ˊɟɞɠ Űɞ ɞˊɞɑɞ 

əŬŰŮɡɗɨɜɞɜŰŬɘ ɞɘ ɛɞɜɎŭŮɠ ɛɧɚɘɠ ŮɛűŬɜɘůŰɞɨɜ ůŰɞɜ əɧůɛɞ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ȼ ɚŮɘŰɞɡɟɔɑŬ ŬɡŰɐ ɡɚɞˊɞɘŮɑŰŬɘ 

ɛɏůɤ Űɖɠ ɛŮɗɧŭɞɡ ὛὩὸὛὴὥύὲὖέὭὲὸὕὲὅέάάὥὲὨὠὩὧὸέὶσ ὲὩύὛὴὥύὲὖέὭὲὸ, ɖ ɞˊɞɑŬ ŬˊɞɗɖəŮɨŮɘ Űɞ 

ŮˊɘɚŮɔɛɏɜɞ ůɖɛŮɑɞ. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ŭŮɜ ɏɢŮɘ ɞɟɘůŰŮɑ ŰɏŰɞɘɞ ůɖɛŮɑɞ Ŭˊɧ Űɞɜ ˊŬɑəŰɖ, ɞɘ ɛɞɜɎŭŮɠ 

əŬŰŮɡɗɨɜɞɜŰŬɘ ůŰɞ ˊɟɞəŬɗɞɟɘůɛɏɜɞ (default) ůɖɛŮɑɞ Ůɝɧŭɞɡ, Űɞ ɞˊɞɑɞ ŮɑɜŬɘ ɞɟɘůɛɏɜɞ ŬɜɎ əŰɐɟɘɞ 

ŮəˊŬɑŭŮɡůɖɠ.  

ɀŮŰɎ Űɖɜ ˊŬɟɞɡůɑŬůɖ Űɖɠ ɓŬůɘəɐɠ əɚɎůɖɠ ὃὦίὸὶὥὧὸὝὶὥὭὲὭὲὫὅὩὲὸὩὶ, ɖ ŬɜɎɚɡůɖ ˊɟɞɢɤɟɎ ůŰɘɠ 

Ůˊɘɛɏɟɞɡɠ ɡɚɞˊɞɘɐůŮɘɠ Űɤɜ əŰɖɟɑɤɜ ŮəˊŬɑŭŮɡůɖɠ. ȼ əɚɎůɖ ὄὥὶὶὥὧὯί ŬˊɞŰŮɚŮɑ ůɡɔəŮəɟɘɛɏɜɖ 

ɡɚɞˊɞɑɖůɖ əŰɖɟɑɞɡ ŮəˊŬɑŭŮɡůɖɠ ɛɞɜɎŭɤɜ (Barracks), ɡˊŮɨɗɡɜɖ ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ Űɤɜ ɛɞɜɎŭɤɜ 

Vanguard əŬɘ Behemoth. ɇɞ ɔɟŬűɘəɧ ůŰɞɘɢŮɑɞ Űɞɡ əŰɖɟɑɞɡ ˊŬɟŬŰɑɗŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 62. 
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ȺɘəɧɜŬ 62: KŰɖɟɑɞɡ ŮəˊŬɑŭŮɡůɖɠ ɛɞɜɎŭɤɜ Barracks. 

ȼ ɡɚɞˊɞɑɖůɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ŮəˊŬɑŭŮɡůɖɠ ɓŬůɑɕŮŰŬɘ ůŮ ɏɜŬɜ ŮˊŬɜŬɚɖˊŰɘəɧ ɏɚŮɔɢɞ ˊɞɡ 

ŮəŰŮɚŮɑŰŬɘ ůŮ ŮˊɑˊŮŭɞ ŭɘŬəɞɛɘůŰɐ, ɧˊɤɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 63. ȼ ɛɏɗɞŭɞɠ ὟὴὨὥὸὩ ɚŮɘŰɞɡɟɔŮɑ 
ɤɠ ůɖɛŮɑɞ Ůɘůɧŭɞɡ Űɖɠ ɚɞɔɘəɐɠ ŮəˊŬɑŭŮɡůɖɠ əŬɘ, Ůűɧůɞɜ Űɞ əŰɐɟɘɞ ɓɟɑůəŮŰŬɘ ůŮ ŮɜŮɟɔɐ əŬŰɎůŰŬůɖ, 

əŬɚŮɑ Űɖ ὛὩὶὺὩὶὝὶὥὭὲὒέὫὭὧȢ 
ȺɜŰɧɠ Űɖɠ ὛὩὶὺὩὶὝὶὥὭὲὒέὫὭὧ, ŬɟɢɘəɎ ŮɚɏɔɢŮŰŬɘ Ŭɜ ɡˊɎɟɢŮɘ ŭɘŬɗɏůɘɛɖ ɛɞɜɎŭŬ ˊɟɞɠ 

ŮəˊŬɑŭŮɡůɖ ůŰɖɜ ɞɡɟɎ. ɆŮ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɖ ɞɡɟɎ ŮɑɜŬɘ əŮɜɐ, ɖ ŭɘŬŭɘəŬůɑŬ ŰŮɟɛŬŰɑɕŮŰŬɘ ɎɛŮůŬ. ȺɎɜ ŭŮɜ 

ŮəŰŮɚŮɑŰŬɘ ɐŭɖ ŮəˊŬɑŭŮɡůɖ, ŮɜŮɟɔɞˊɞɘŮɑŰŬɘ ɖ Ůəəɑɜɖůɖ Űɖɠ ŮˊɧɛŮɜɖɠ ɛɞɜɎŭŬɠ ɛɏůɤ Űɖɠ 

ὛὸὥὶὸὝὶὥὭὲὭὲὫὔὩὼὸὟὲὭὸ. 

ȼ ˊɟɧɞŭɞɠ Űɖɠ ŮəˊŬɑŭŮɡůɖɠ ɡɚɞˊɞɘŮɑŰŬɘ ɛɏůɤ Ůɜɧɠ ɢɟɞɜɧɛŮŰɟɞɡ (ὧόὶὶὩὲὸὖὶέὫὶὩίίὝὭάὩ), Űɞ 

ɞˊɞɑɞ ɛŮɘɩɜŮŰŬɘ ˊɟɞɞŭŮɡŰɘəɎ. ȳůɞ ɖ ŮəˊŬɑŭŮɡůɖ ɓɟɑůəŮŰŬɘ ůŮ Ůɝɏɚɘɝɖ, ɖ ɛɏɗɞŭɞɠ ŮˊŬɜɏɟɢŮŰŬɘ ɢɤɟɑɠ 

ˊŮɟŬɘŰɏɟɤ ŮɜɏɟɔŮɘŮɠ. ɀŮ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɞɡ ɢɟɞɜɘůɛɞɨ, əŬɚŮɑŰŬɘ ɖ ὊὭὲὭίὬὝὶὥὭὲὭὲὫὅόὶὶὩὲὸὟὲὭὸ, 

ɖ ɞˊɞɑŬ ůɖɛŬŰɞŭɞŰŮɑ Űɞ Űɏɚɞɠ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ɔɘŬ Űɖ ůɡɔəŮəɟɘɛɏɜɖ ɛɞɜɎŭŬ, ŮɜŮɟɔɞˊɞɘɞɨɜŰŬɘ ɞɘ 

ůɡɜŬɟŰɐůŮɘɠ Űɖɠ ὃὦίὸὶὥὧὸὝὶὥὭὲὭὲὫὅὩὲὸὩὶ ɔɘŬ ŮɛűɎɜɘůɖ Űɖɠ ɛɞɜɎŭŬɠ  əŬɘ ŮˊɘŰɟɏˊŮɘ Űɖ ɛŮŰɎɓŬůɖ ůŰɖɜ 

ŮˊɧɛŮɜɖ.  
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ȺɘəɧɜŬ 63: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. ȿɞɔɘəɐ ŮəˊŬɑŭŮɡůɖɠ ɛɞɜɎŭɤɜ. 

ȼ ɑŭɘŬ ɚɞɔɘəɐ ŮűŬɟɛɧɕŮŰŬɘ əŬɘ ůŰɖɜ əɚɎůɖ Ὂὥὧὸέὶώ, ɖ ɞˊɞɑŬ ŬˊɞŰŮɚŮɑ əŰɐɟɘɞ ŮəˊŬɑŭŮɡůɖɠ 

(Factory) ɔɘŬ Űɞ ɧɢɖɛŬ Sentinel. 

 

 
ȺɘəɧɜŬ 64: Factory, əŰɐɟɘɞ ŮəˊŬɑŭŮɡůɖɠ ɞɢɖɛɎŰɤɜ. 
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ɃɚɞəɚɖɟɩɜɞɜŰŬɠ ɛŮ ŰŬ əŰɐɟɘŬ Űɞɡ Project Lead, Űɞ əŰɐɟɘɞ ɖɔŮůɑŬɠ (Headquarters) ŬˊɞŰŮɚŮɑ 

Űɞ ɓŬůɘəɧŰŮɟɞ əŰɐɟɘɞ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, əŬɗɩɠ ŮɑɜŬɘ Űɞ ɛɞɜŬŭɘəɧ ˊɞɡ ŭɘŬɗɏŰŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ŮəˊŬɑŭŮɡůɖɠ 

ɛɞɜɎŭɤɜ Űɨˊɞɡ Worker. ȼ əŬŰŬůŰɟɞűɐ Űɞɡ ůɡɜŮˊɎɔŮŰŬɘ Űɖɜ ɎɛŮůɖ ɐŰŰŬ Űɞɡ ˊŬɑəŰɖ. 

 

 
ȺɘəɧɜŬ 65: ȾŰɐɟɘɞ ɖɔŮůɑŬɠ, Headquarters. 

ȼ əɚɎůɖ ὌὩὥὨήόὥὶὸὩὶί, əɚɖɟɞɜɞɛŮɑ Ŭˊɧ Űɖɜ ὃὦίὸὶὥὧὸὝὶὥὭὲὭὲὫὅὩὲὸὩὶ əŬɘ ŰŬɡŰɧɢɟɞɜŬ 
ɡɚɞˊɞɘŮɑ Űɖ ŭɘŮˊŬűɐ ὍὈὩὴέίὭὸὥὦὰὩ, ůɡɜŭɡɎɕɞɜŰŬɠ ɚŮɘŰɞɡɟɔɑŮɠ ŮəˊŬɑŭŮɡůɖɠ ɛɞɜɎŭɤɜ əŬɘ ŬˊɧɗŮůɖɠ 

ˊɧɟɤɜ. ɄɏɟŬɜ Űɤɜ ɓŬůɘəɩɜ ŬɡŰɩɜ ŭɡɜŬŰɞŰɐŰɤɜ, ɖ əɚɎůɖ ˊŮɟɘɚŬɛɓɎɜŮɘ ŭɨɞ Ůˊɘˊɚɏɞɜ ɛŮɗɧŭɞɡɠ Űɨˊɞɡ 

[Server] ́ɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɖɜ ɏɜŬɟɝɖ əŬɘ Űɞɜ ŰŮɟɛŬŰɘůɛɞɨ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ɆɡɔəŮəɟɘɛɏɜŬ, ɖ ɛɏɗɞŭɞɠ 

ɖ ɞˊɞɑŬ əŬɚŮɑŰŬɘ əŬŰɎ Űɖɜ Ůəəɑɜɖůɖ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ ŮɑɜŬɘ ɖ ὛὩὶὺὩὶὄὩὫὭὲὌὗὛͅὴὥύὲὄὩὬὥὺὭέὶ əŬɘ 
ŬɜŬɚŬɛɓɎɜŮɘ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɤɜ Űɟɘɩɜ Ŭɟɢɘəɩɜ ŮɟɔŬŰɩɜ Űɞɡ ˊŬɑəŰɖ, ȷɜŰɑůŰɞɘɢŬ, ɖ ɛɏɗɞŭɞɠ 

ὛὩὶὺὩὶὌὩὥὨήόὥὶὸὩὶίὈὭὩὨὉὲὨὋὥάὩ ŮɜŮɟɔɞˊɞɘŮɑŰŬɘ ŬɡŰɧɛŬŰŬ ɧŰŬɜ ɞɘ ˊɧɜŰɞɘ ɕɤɐɠ Űɞɡ əŰɖɟɑɞɡ 

ɛɖŭŮɜɘůŰɞɨɜ əŬɘ ŮɑɜŬɘ ɡˊŮɨɗɡɜɖ ɔɘŬ Űɖɜ Ůɜɖɛɏɟɤůɖ Űɞɡ ŭɘəŰɡŬəɞɨ ŭɤɛŬŰɑɞɡ ůɢŮŰɘəɎ ɛŮ Űɖɜ ɐŰŰŬ Űɞɡ 

ˊŬɑəŰɖ. 

 

4.6 ɆɨůŰɖɛŬ ȺɜŰɞɚɩɜ əŬɘ ȺɜŮɟɔŮɘɩɜ Project Lead 
 Ƀɘ ŮɜŰɞɚɏɠ əŬɘ ɞɘ ŮɜɏɟɔŮɘŮɠ ŬˊɞŰŮɚɞɨɜ Űɞɜ ɓŬůɘəɧ ɛɖɢŬɜɘůɛɧ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ Űɞɡ ˊŬɑəŰɖ ɛŮ Űɞɜ 

əɧůɛɞ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ, əŬɗɩɠ əŬɘ ɏɜŬɜ Ŭˊɧ Űɞɡɠ əɨɟɘɞɡɠ ˊɡɚɩɜŮɠ ɟɞɐɠ ůŮ ˊŬɘɢɜɑŭɘŬ ůŰɟŬŰɖɔɘəɐɠ 

ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ. ɆŰɖɜ ˊŬɟɞɨůŬ ŮɜɧŰɖŰŬ ˊŬɟɞɡůɘɎɕŮŰŬɘ ɞ Űɟɧˊɞɠ ɛŮ Űɞɜ ɞˊɞɑɞ Űɞ Project Lead 

ŭɘŬɢŮɘɟɑɕŮŰŬɘ əŬɘ ŮəŰŮɚŮɑ Űɘɠ ŮɜŰɞɚɏɠ, ŬɜŬɚɨɞɜŰŬɠ Űɞɜ ˊɚɐɟɖ ŭɑŬɡɚɞ Ŭˊɧ Űɖ ůŰɘɔɛɐ Űɖɠ ŮɘůŬɔɤɔɐɠ Űɞɡɠ 

Ŭˊɧ Űɞɜ ˊŬɑəŰɖ ɏɤɠ Űɖɜ ŰŮɚɘəɐ ŮəŰɏɚŮůɐ Űɞɡɠ Ŭˊɧ Űɘɠ ɛɞɜɎŭŮɠ ɐ ŰŬ əŰɐɟɘŬ. 

 

4.6.1 ȹɑŬɡɚɞɠ ȺəŰɏɚŮůɖɠ ȺɜŰɞɚɩɜ 

 ȼ ɡɚɞˊɞɑɖůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮɜŰɞɚɩɜ ɓŬůɑɕŮŰŬɘ ůŰɞɜ ŭɘŬɢɤɟɘůɛɧ Ůɡɗɡɜɩɜ əŬɘ ɏɢŮɘ ɤɠ əɨɟɘɞ 

ůŰɧɢɞ Űɞ ˊɚŬɑůɘɞ əŬɘ ɞ Űɟɧˊɞɠ ŮəŰɏɚŮůɖɠ Űɤɜ ŮɜŰɞɚɩɜ ɜŬ ŮˊŬűɑŮŰŬɘ ˊɚɐɟɤɠ ůŰɖɜ ɞɜŰɧŰɖŰŬ (ɛɞɜɎŭŬ 
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ɐ əŰɐɟɘɞ). Ƀ ́ ŬɑəŰɖɠ ŮəəɘɜŮɑ Űɖ ŭɘŬŭɘəŬůɑŬ əŬɘ ˊŬɟɏɢŮɘ ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ɢɟŮɘɎɕɞɜŰŬɘ Ŭˊɧ Űɖ ɞɜŰɧŰɖŰŬ, 

ɏŰůɘ ɩůŰŮ ɜŬ ŮɝŬəɟɘɓɤɗŮɑ ˊɞɘŬ ŮɜŰɞɚɐ ŮɑɜŬɘ ɖ əŬŰɎɚɚɖɚɖ əŬŰɎ ́ ŮɟɑˊŰɤůɖ. ȰŰůɘ, ŭɖɛɘɞɡɟɔŮɑŰŬɘ ɏɜŬ 

ŭɘŬɛŮɟɘůɛŬŰɞˊɞɘɖɛɏɜɞ ůɨůŰɖɛŬ, ůŰɞ ɞˊɞɑɞ ˊɟɞůŰɑɗŮɜŰŬɘ ŮɨəɞɚŬ ɜɏŮɠ ŮɜŰɞɚɏɠ ŭɑɢɤɠ ɜŬ ŬˊŬɘŰŮɑŰŬɘ ɜŬ 

ŬɚɚɎɕŮɘ ɞ əɩŭɘəŬɠ ɢŮɘɟɘůɛɞɨ Űɞɡ ˊŬɑəŰɖ ɛŮ Űɖ əɎɗŮ ɜɏŬ ́ɟɞůɗɐəɖ. 

 Ƀ ˊŬɑəŰɖɠ ŬˊɞŰŮɚŮɑ Űɖɜ Ŭɟɢɐ Űɞɡ ŭɑŬɡɚɞɡ ɏəŭɞůɖɠ əŬɘ ŮəŰɏɚŮůɖɠ ŮɜŰɞɚɩɜ. ȼ ɧɚɖ 

ŭɘŬŭɘəŬůɑŬ ŮəəɘɜŮɑŰŮ ɧŰŬɜ ɞ ˊŬɑəŰɖɠ ŮˊɘɚɏɝŮɘ ɛɘŬ ɛɞɜɎŭŬ ɐ əŰɐɟɘɞ əŬɘ ˊŬŰɐůŮɘ ŭŮɝɑ əɚɘə Ůɜɩ ɞ əɏɟůɞɟŬɠ 

ɓɟɑůəŮŰŬɘ ˊɎɜɤ Ŭˊɧ ɞˊɞɘɞŭɐˊɞŰŮ ůŰɞɘɢŮɑɞ Űɞɡ əɧůɛɞɡ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ɆŮ ŬɡŰɐ Űɖ űɎůɖ, ůɡɚɚɏɔɞɜŰŬɘ ɞɘ 

ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ŬˊɞŰŮɚɞɨɜ Űɞ ˊŮɟɘəŮɑɛŮɜɞ Űɖɠ ŮɜŰɞɚɐɠ, ŭɖɚŬŭɐ ŰŬ ŭŮŭɞɛɏɜŬ ˊɞɡ ŬˊŬɘŰɞɨɜŰŬɘ Ŭˊɧ Űɖɜ 

ɞɜŰɧŰɖŰŬ ɔɘŬ ɜŬ çəŬŰŬɜɞɐůŮɘè Űɖɜ ŮɜŰɞɚɐ. ũɘŬ Űɖɜ ŮˊɘŰɡɢɐ ˊŮɟɎŰɤůɖ ɛɑŬɠ ŮɜŰɞɚɐɠ ŬˊŬɘŰŮɑŰŬɘ ɖ  

 

 

ŭɖɛɘɞɡɟɔɑŬ Űɞɡ ὅέάάὥὲὨὅέὲὸὩὼὸ (ȺɘəɧɜŬ 66). ɇɞ ὅέάάὥὲὨὅέὲὸὩὼὸ ŮɑɜŬɘ ɏɜŬ struct ́ ɞɡ ˊŮɟɘɏɢŮɘ 

Űɞ net identifier (uint) Űɞɡ ˊŬɑəŰɖ, ɛɘŬ ŬɜŬűɞɟɎ ůŰɖ ŭɘŮˊŬűɐ Űɖɠ ɞɜŰɧŰɖŰŬɠ ˊɞɡ ŭɏɢŮŰŬɘ Űɖɜ ŮɜŰɞɚɐ 

(ὍὅέάάὥὲὨὙὩὧὩὭὺὩὶ) əŬɘ ŭŮŭɞɛɏɜŬ Űɞɡ ὙὥώὧὥίὸὌὭὸ ́ɞɡ ɏɔɘɜŮ ůŰɞɜ əɧůɛɞ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ.  Ⱥˊɘˊɚɏɞɜ, 

ůŰɖɜ Ůɘŭɘəɐ ˊŮɟɑˊŰɤůɖ ɧ́ ɞɡ ɞ ˊŬɑəŰɖɠ ɏŭɤůŮ Űɖɜ ŮɜŰɞɚɐ ůŮ ˊɞɚɚŬˊɚɏɠ ɛɞɜɎŭŮɠ ɐ əŰɐɟɘŬ ŬˊŬɘŰŮɑŰŬɘ ɜŬ 

ůɡɛˊŮɟɘɚɖűɗŮɑ əŬɘ ɞ ŭŮɑəŰɖɠ Űɖɠ ɞɜŰɧŰɖŰŬɠ ɛɏůŬ ůŮ ŬɡŰɐ Űɖɜ ɞɛɎŭŬ əŬɗɩɠ əŬɘ ɞ ůɡɜɞɚɘəɧɠ Ŭɟɘɗɛɧɠ 

Űɤɜ ɞɜŰɞŰɐŰɤɜ ˊɞɡ ŭɏɢŰɖəŬɜ Űɖɜ ɑŭɘŬ ŮɜŰɞɚɐ. Ⱥˊɑůɖɠ, ɞ Űɨˊɞɠ Űɖɠ ŮɜŰɞɚɐɠ, Command Type, 

ŬɟɢɘəɞˊɞɘŮɑŰŬɘ ɤɠ None, əŬɗɧŰɘ ɡˊŮɨɗɡɜɖ ɔɘŬ Űɖɜ ŮɝŬəɟɑɓɤůɖ Űɞɡ Ůɑŭɞɡɠ Űɖɠ ŮɜŰɞɚɐɠ ŮɑɜŬɘ ɖ ɑŭɘŬ ɖ 

ɞɜŰɧŰɖŰŬ. Ƀɘ Űɨˊɞɘ Űɤɜ ŮɜŰɞɚɩɜ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŰɞɜ Project Lead ŮɑɜŬɘ: Move, Stop, Attack, Gather, 

Deposit əŬɘ SetSpawnPoint. ɇɏɚɞɠ, Ůűɧůɞɜ ɏɢŮɘ ŭɖɛɘɞɡɟɔɖɗŮɑ Űɞ ˊŮɟɘəŮɑɛŮɜɞ Űɖɠ ŮɜŰɞɚɐɠ, ŬˊŬɘŰŮɑŰŬɘ 

Ŭəɧɛɖ ɛɑŬ ˊɚɖɟɞűɞɟɑŬ ˊɟɘɜ əɚɖɗŮɑ ɖ ɞɜŰɧŰɖŰŬ ɜŬ ůɡɜŮɢɑůŮɘ Űɖ ŭɘŬŭɘəŬůɑŬ. ȼ ˊɚɖɟɞűɞɟɑŬ ŬˊŬɜŰɎ ůŰɞ 

ŮɟɩŰɖɛŬ ˊɎɜɤ ůŮ Űɘ ɏəŬɜŮ ŭŮɝɑ əɚɘə ɞ ˊŬɑəŰɖɠ. 

 

 
ȺɘəɧɜŬ 66: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. Command Context. 

ũɘŬ ɜŬ ŬˊŬɜŰɖɗŮɑ ŬɡŰɧ Űɞ ŮɟɩŰɖɛŬ ɔɑɜŮŰŬɘ ɢɟɐůɖ Űɖɠ ɓɞɖɗɖŰɘəɐɠ ůŰŬŰɘəɐɠ əɚɎůɖɠ Űɞɡ 

ůŰɘɔɛɘɧŰɡˊɞɡ əɩŭɘəŬ Űɖɠ ȺɘəɧɜŬɠ 67, Űɖɠ ὓέόίὩὡὬὥὸὈὭὨὍὌὭὸ. ȷˊŬɘŰɞɨɜŰŬɘ ɞɘ ˊɚɖɟɞűɞɟɑŮɠ Űɖɠ 

ɞɛɎŭŬɠ Űɞɡ ˊŬɑəŰɖɠ əŬɘ Űɞɡ ŬɜŰɘəŮɑɛŮɜɞɡ Űɨˊɞɡ Game Object ́ ɞɡ ɏɔɘɜŮ ˊɎɜɤ ůŮ ŬɡŰɧ ŭŮɝɑ əɚɘə. ɀŮ 

ŬɡŰɧ Űɞɜ Űɟɧˊɞ ŮɝɎɔŮŰŬɘ Űɞ ůɡɛˊɏɟŬůɛŬ Ŭɜ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ŭŮɝɑ əɚɘə ˊɎɜɤ ůŮ ˊɧɟɞ, Ůɢɗɟɘəɧ ɐ űɘɚɘəɧ 

əŰɐɟɘɞ ɐ ɛɞɜɎŭŬ ɐ ůŰɞ ɏŭŬűɞɠ. ȳŰŬɜ ˊŬɟɗŮɑ ŬɡŰɐ ɖ ˊɚɖɟɞűɞɟɑŬ, ŰŬ ŭŮŭɞɛɏɜŬ ˊɟɞɤɗɞɨɜŰŬɘ ůŰɖɜ 

ɞɜŰɧŰɖŰŬ, ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɞ ůŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ Űɖɠ ȺɘəɧɜŬɠ 68.  

 

ȹɘɎɔɟŬɛɛŬ 17: ũŮɜɘəɐ ŬəɞɚɞɡɗɑŬ ŮəŰɏɚŮůɖɠ ɛɑŬɠ ŮɜŰɞɚɐɠ. 



 

109 

 

 
ȺɘəɧɜŬ 67: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. ȸɞɖɗɖŰɘəɐ ůŰŬŰɘəɐ əɚɎůɖ MouseWhatDidIHit. 

 
ȺɘəɧɜŬ 68: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. Ʉɟɞɩɗɖůɖ ŭŮŭɞɛɏɜɤɜ ŮɜŰɞɚɐɠ Ŭˊɧ Űɞɜ ˊŬɑəŰɖ ůŰɖɜ ŬɜŰɑůŰɞɘɢɖ ŮˊɘɚŮɔɛɏɜɖ ɛɞɜɎŭŬ ɐ ůŰɞ əŰɐɟɘɞ. 

 ɀŮŰŬɓŬɑɜɞɜŰŬɠ ŮɜŰɧɠ Űɖɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɤɜ ɛɞɜɎŭɤɜ əŬɘ əŰɖɟɑɤɜ, ɧˊɤɠ ˊŬɟɞɡůɘɎůŰɖəŮ 

ůŰɘɠ ŮɜɧŰɖŰŮɠ 4.5.3 əŬɘ 4.5.4 ŬɜŰɑůŰɞɘɢŬ, ɡˊŮɨɗɡɜɖ ůɡɜɎɟŰɖůɖ ɔɘŬ Űɖɜ ŮɟɛɖɜŮɑŬ, Űɖɜ Ůˊɘɚɞɔɐɠ Űɖɠ 

ŮɝŮɘŭɘəŮɡɛɏɜɖɠ ŮɜŰɞɚɐɠ əŬɘ Űɖɜ ŬɜŬəŬŰŮɨɗɡɜůɖ Űɖɠ ůŰɞɜ ╒▫□□╪▪▀╔●▄╬◊◄▫► ŮɑɜŬɘ ɖ 

╒▫□□╪▪▀╞▪╡░▌▐◄╒■░╬▓. ȺɜŰɧɠ Űɞɡ ůɩɛŬŰɞɠ Űɖɠ ὅέάάὥὲὨὕὲὙὭὫὬὸὅὰὭὧὯ , ŬɜŬŰɑɗŮŰŬɘ Űɘɛɐ ůŰɖɜ 

ɛŮŰŬɓɚɖŰɐ ὅέάάὥὲὨὅέὲὸὩὼὸȢὝώὴὩ ɓɎůŮɘ Űɖɠ Űɘɛɐɠ Űɖɠ ɛŮŰŬɓɚɖŰɐɠ ύὬὥὸὈὭὨὍὙὭὫὬὸὅὰὭὧὯὛὸὶ. 

ȷɜɎɚɞɔŬ Űɖɜ ˊŮɟɑˊŰɤůɖ (case) ŮɜŰɧɠ Űɞɡ switch statement ŬɜŬəŰɎŰŬɘ Ŭˊɧ ɚŮɝɘəɧ Űɤɜ ŮɜŰɞɚɩɜ ́ɞɡ űɏɟŮɘ 

əɎɗŮ ɛɞɜɎŭŬ ɐ əŰɐɟɘɞ. ȼ ŬɜɎəŰɖůɖ Ŭˊɧ Űɞ Űɞˊɘəɧ ɚŮɝɘəɧ ɔɑɜŮŰŬɘ ɛŮ əɚŮɘŭɑ Űɞ ὅέάάὥὲὨὅέὲὸὩὼὸȢὝώὴὩ. 
 ɇŬ ɚŮɝɘəɎ Űɤɜ ɛɞɜɎŭɤɜ əŬɘ əŰɖɟɑɤɜ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ əŬŰɎ Űɖ əɚɐůɖ ŬɡŰɩɜ Űɤɜ ɞɜŰɞŰɐŰɤɜ ůŰɞɜ 

əɧůɛɞ əŬɘ ɖ ɚɞɔɘəɐ ɔɨɟɤ Ŭˊɧ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɞɡɠ ɏɔəŮɘŰŬɘ ůŰɞ ɔŮɔɞɜɧɠ Űɖɠ ɨˊŬɟɝɖɠ Űɖɠ ŬɜɎɔəɖɠ ɔɘŬ 

ŰŬɢŮɑŬ ŬɜɎəŰɖůɖ Űɖɠ ɛŮŰŬɓɚɖŰɐɠ ˊɞɡ ɢŬɟŬəŰɖɟɑɕŮɘ Űɖɜ ŮɜŰɞɚɐ əŬŰɎ Űɖ ŭɘŮəˊŮɟŬɑɤůɖ Űɖɠ. ȼ ŬɜɎəŰɖůɖ 

Ŭˊɧ ɚŮɝɘəɧ Dictionary ůŰɖ C# ŮɑɜŬɘ ɢɟɞɜɘəɐɠ ˊɞɚɡˊɚɞəɧŰɖŰŬɠ ˊɞɡ ŰŮɑɜŮɘ ůŰɞ O(1) əŬɗɩɠ Űɞ Dictionary 

ɏɢŮɘ ɡɚɞˊɞɘɖɗŮɑ ɛŮ ɓɎůɖ ŰŬ Hash Tables [16]. ȼ ɛɏɗɞŭɞɠ ŭɖɛɘɞɡɟɔɑŬɠ Űɞɡ ɚŮɝɘəɧ ɔɘŬ Űɖ ˊŮɟɑˊŰɤůɖ Űɤɜ 

ɛɞɜɎŭɤɜ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ ůŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ Űɖɠ ȺɘəɧɜŬɠ 69. 
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ȺɘəɧɜŬ 69: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. ȹɖɛɘɞɡɟɔɑŬ ɚŮɝɘəɞɨ ŮɜŰɞɚɩɜ ɔɘŬ Űɘɠ ɛɞɜɎŭŮɠ. 

 

ȺɑɜŬɘ ůɖɛŬɜŰɘəɧ ɜŬ ŭɘŮɡəɟɘɜɘůŰŮɑ ˊɤɠ əŬŰɎ Űɖ ŭɖɛɘɞɡɟɔɑŬ Űɤɜ ɚŮɝɘəɩɜ ŭŮ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ 

ˊŬɟɎɚɚɖɚŬ ŭɘˊɚɧŰɡˊŬ ɚŮɝɘəɎ ɔɘŬ əɎɗŮ ɛɞɜɎŭŬ, ŭŮůɛŮɨɞɜŰŬɠ ɔɘŬ Űɞ əɎɗŮ ůŰɘɔɛɘɧŰɡˊɞ ɛɞɜɎŭŬɠ əŬɘ 

Űɖɜ ŬɜŰɑůŰɞɘɢɖ ɛɜɐɛɖ. ȷɜŰɘɗɏŰɤɠ, ŰŬ ŭŮŭɞɛɏɜŬ ɡˊɎɟɢɞɡɜ ɛɑŬ űɞɟɎ ůŰɞɜ ˊɑɜŬəŬ Űɖɠ ɛŮŰŬɓɚɖŰɐɠ ɛŮ 

ɞɜɞɛŬůɑŬ ὥὺὥὭὰὥὦὰὩὅέάάὥὲὨί ́ ɞɡ ŮɑɜŬɘ Űɨˊɞɡ ὃὺὥὭὰὥὦὰὩὅέάάὥὲὨίὟὲὭὸ ɔɘŬ Űɘɠ ɛɞɜɎŭŮɠ əŬɘ 

ὃὺὥὭὰὥὦὰὩὅέάάὥὲὨίὄόὭὰὨὭὲὫ ɔɘŬ ŰŬ əŰɐɟɘŬ. ɀŮ Űɖ ůŮɘɟɎ Űɞɡɠ ŰŬ ŭŮŭɞɛɏɜŬ Űɤɜ ˊŬɟŬˊɎɜɤ 

ˊɘɜɎəɤɜ ůɡɛˊɚɖɟɩɜɞɜŰŬɘ ɛɏůɤ ŬɜŬűɞɟɎɠ ůŮ Scriptable Object ́ɞɡ ůɡɔəɟŬŰŮɑ Űɘɠ ŮɜŰɞɚɏɠ, ɛɏůŬ Ŭˊɧ 

Űɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ Unity Editor. ɆɡɜŮˊɩɠ, ɔɘŬ əɎɗŮ əŬŰɖɔɞɟɑŬ ɛɞɜɎŭŬɠ əŬɘ əŰɖɟɑɞɡ ɡˊɎɟɢŮɘ ɛɧɜɞ 

ɏɜŬ çűɡůɘəɧè ŬɜŰɘəŮɑɛŮɜɞ Scriptable Object ́ ɞɡ ŭɘŬŰɖɟŮɑ ŰŬ ŭŮŭɞɛɏɜŬ. ɋɠ ˊŬɟɎŭŮɘɔɛŬ, ůŰɖɜ ȺɘəɧɜŬ 

70 ˊŬɟɞɡůɘɎɕŮŰŬɘ ɞ ˊŮɟɘɏəŰɖɠ  Scriptable Object ɔɘŬ Űɖ ɛɞɜɎŭŬ Sentinel. 
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ȺɘəɧɜŬ 70: Scriptable Object ɔɘŬ Űɖ ůɡɔəɟɎŰɖůɖ ŮɜŰɞɚɩɜ Űɖɠ ɛɞɜɎŭŬɠ Sentinel. Unity Editor. 

  ȷűɞɨ ɚɞɘˊɧɜ, ŬɜŬəŰɖɗŮɑ ɖ ŮɜŰɞɚɐ Ŭˊɧ Űɞ ɚŮɝɘəɧ ŬɜɎɔŮŰŬɘ ůŰɖ ŭɘŮˊŬűɐ ὍὉὲὸὭὸώὅέάάὥὲὨ, 

ɖ ŭɘŮˊŬűɐ ˊɞɡ ŬˊŬɟŬɑŰɖŰŬ ɡɚɞˊɞɘɞɨɜ ɞɘ ŮɜŰɞɚɏɠ ɔɘŬ ŰŬ əŰɐɟɘŬ əŬɘ ɔɘŬ Űɘɠ ɛɞɜɎŭŮɠ, əŬɘ ˊɟɞɤɗŮɑŰŮ ůŰɞɜ 

ὅέάάὥὲὨὉὼὩὧόὸέὶ ́ ɟɞɠ ŮəŰɏɚŮůɖ (ȺɘəɧɜŬ 71). 

 

 
ȺɘəɧɜŬ 71: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. ɄŬɟɎŭŮɘɔɛŬ ŬɜɎəŰɖůɖɠ ŮɜŰɞɚɐɠ Ŭˊɧ Űɞ ɚŮɝɘəɧ ɛɞɜŬŭɤɜ ɔɘŬ ŮəŰɏɚŮůɖ ŮɜŰɞɚɐɠ ɛŮŰŬəɑɜɖůɖɠ. 

 ɆŰɞ ŰŮɚɘəɧ ůŰɎŭɘɞ Űɞɡ ŭɘŬɨɚɞɡ ŮəŰɏɚŮůɖɠ ŮɜŰɞɚɩɜ, ɖ ŭɘŬɢŮɑɟɘůɖ əŬɘ ŭɟɞɛɞɚɧɔɖůɖ Űɖɠ 

ŮɜŰɞɚɐɠ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ Ŭˊɧ Űɞ ůɨůŰɖɛŬ ╒▫□□╪▪▀╔●▄╬◊◄▫►, Űɞ ɞˊɞɑɞ ɚŮɘŰɞɡɟɔŮɑ ɤɠ 

ŮɜŭɘɎɛŮůɞɠ ɛɖɢŬɜɘůɛɧɠ Ůɚɏɔɢɞɡ əŬɘ ŮəŰɏɚŮůɖɠ. ȼ ɓŬůɘəɐ ɚɞɔɘəɐ ŬˊɞŰɡˊɩɜŮŰŬɘ ůŰɞ ůŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ 

Űɖɠ ȺɘəɧɜŬɠ 72, Ůɜɩ ɖ ɔŮɜɘəɐ ɟɞɐ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ ȹɘɎɔɟŬɛɛŬ 18, ɛŮ ůŰɧɢɞ Űɖ 

ŭɘŮɡəɧɚɡɜůɖ Űɖɠ əŬŰŬɜɧɖůɖɠ Ŭˊɧ Űɞɜ ŬɜŬɔɜɩůŰɖ.  

ȷɟɢɘəɎ, ɖ ŮɜŰɞɚɐ ɚŬɛɓɎɜŮŰŬɘ ůŮ ŬűŬɘɟŮŰɘəɐ ɛɞɟűɐ ɛɏůɤ Űɞɡ interface ὍὉὲὸὭὸώὅέάάὥὲὨ əŬɘ 

ŮɚɏɔɢŮŰŬɘ ɤɠ ˊɟɞɠ Űɖɜ ŮɔəɡɟɧŰɖŰɎ Űɖɠ. ɆŮ ˊŮɟɑˊŰɤůɖ ɛɖ ɏɔəɡɟɖɠ ˊɚɖɟɞűɞɟɑŬɠ (null), ɖ ŭɘŬŭɘəŬůɑŬ 

ŰŮɟɛŬŰɑɕŮŰŬɘ ɎɛŮůŬ. ɆŰɖ ůɡɜɏɢŮɘŬ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ Űɞˊɘəɧɠ ɏɚŮɔɢɞɠ ɛɏůɤ Űɖɠ ɛŮɗɧŭɞɡ ὅὥὲὉὼὩὧόὸὩ, 

ˊɟɞəŮɘɛɏɜɞɡ ɜŬ ŭɘŬˊɘůŰɤɗŮɑ Ŭɜ ɖ ŮɜŰɞɚɐ ɛˊɞɟŮɑ ɜŬ ŮəŰŮɚŮůŰŮɑ ɡˊɧ Űɘɠ ŰɟɏɢɞɡůŮɠ ůɡɜɗɐəŮɠ əŬɘ Ŭˊɧ Űɖɜ 

ɞɜŰɧŰɖŰŬ ůŰɖɜ ɞˊɞɑŬ ŬɜŬŰɏɗɖəŮ. Ƀ ɏɚŮɔɢɞɠ ŬɡŰɧɠ ŮəŰŮɚŮɑŰŬɘ ůŮ ŮˊɑˊŮŭɞ client, ˊŮɟɘɞɟɑɕɞɜŰŬɠ Űɖɜ 

ŬˊɞůŰɞɚɐ ɛɖ ɏɔəɡɟɤɜ ŬɘŰɖɛɎŰɤɜ ˊɟɞɠ Űɞɜ ŭɘŬəɞɛɘůŰɐ. 
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ȺɘəɧɜŬ 72: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. TryExecuteCommand ɛɏɗɞŭɞɠ. 

ȰˊŮɘŰŬ, Űɞ ὅέάάὥὲὨὅέὲὸὩὼὸ ɛŮŰŬŰɟɏˊŮŰŬɘ ůŮ ůŮɘɟɘɞˊɞɘɐůɘɛɖ (Serialized) ɛɞɟűɐ ŭŮŭɞɛɏɜɤɜ, 

ɧˊɤɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 73, ɩůŰŮ ɜŬ əŬŰŬůŰŮɑ ŭɡɜŬŰɐ ɖ ɛŮŰŬűɞɟɎ Űɞɡ ɛɏůɤ ŭɘəŰɡŬəɩɜ 

ɛɖɜɡɛɎŰɤɜ. ȼ ŭɘŬŭɘəŬůɑŬ ŬɡŰɐ ŮˊɘŰɟɏˊŮɘ Űɖɜ ŬˊɞŭɞŰɘəɐ əŬɘ ŮɚŮɔɢɧɛŮɜɖ ɛŮŰɎŭɞůɖ Űɖɠ ˊɚɖɟɞűɞɟɑŬɠ, 

ŬˊɞűŮɨɔɞɜŰŬɠ Űɖ ɛŮŰŬűɞɟɎ ůɨɜɗŮŰɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ ɐ ŭŮŭɞɛɏɜɤɜ ́ ɞɡ ŭŮ ŭɨɜŬŰŬɘ ɜŬ ɛŮŰŬűɏɟŮɘ Űɞ 

ˊɟɤŰɧəɞɚɚɞ ŭɘəŰɨɤůɖɠ Űɞɡ Mirror. ȼ ŮɟɔŬůɑŬ ŬɡŰɐ ŮˊɘŰŮɚŮɑŰŬɘ Ŭˊɧ Űɖ ὅέάάὥὲὨὅέὲὸὩὼὸὉὼὸὩὲίὭέὲί, 

ɛɘŬ ůŰŬŰɘəɐ əɚɎůɖ əŬɘ ɛŮ Űɖ ɢɟɐůɖ Űɖɠ extension ɛŮɗɧŭɞɡ ὝέὛὩὶὭὥὰὭᾀὥὦὰὩ. ȳˊɤɠ ˊŬɟŬŰɖɟŮɑŰŬɘ ůŰɞ 

ŬɜŰɑůŰɞɘɢɞ ůŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ (ȺɘəɧɜŬ 73) ŰŬ ŬɜŰɘəŮɑɛŮɜŬ ůŰɞ ˊŮɟɘɓɎɚɚɞɜ Űɞɡ Unity çɛŮŰŬűɟɎɕɞɜŰŬɘè 

ɤɠ net ids, ŭɖɚŬŭɐ ŮɝɎɔŮŰŬɘ Ŭˊɧ ŬɡŰɎ ɞ Ůɘŭɘəɧɠ ŬɜŬɔɜɤɟɘůŰɘəɧɠ Ŭɟɘɗɛɧɠ Űɨˊɞɡ uint, ɞ ɞˊɞɑɞɠ ɏɢŮɘ 

ŬˊɞŭɞɗŮɑ Ŭˊɧ Űɞ Mirror ɛŮ Űɖ ɢɟɐůɖ Űɞɡ Network Identity. ɋɠ Ůə ŰɞɨŰɞɡ, ɞ ŭɘŬəɞɛɘůŰɐɠ ŭɨɜŬŰŬɘ ɜŬ ŰŬ 

ŮɜŰɞˊɑůŮɘ Ŭˊɧ Űɖ ɚɑůŰŬ Űɤɜ ŬɜŰɘəŮɘɛɏɜɤɜ ˊɞɡ ɡˊɎɟɢɞɡɜ ůŰɞ ŭɘəŰɡŬəɧ ŭɤɛɎŰɘɞ. Ƀɘ ɡˊɧɚɞɘˊŮɠ 

ˊɚɖɟɞűɞɟɑŮɠ ɛŮŰŬűɏɟɞɜŰŬɘ ɤɠ ŬɟɘɗɛɖŰɘəɎ ŭŮŭɞɛɏɜŬ ŮɑŰŮ ɤɠ ŭŮɑəŰŮɠ Űɨˊɞɡ int ɧˊɤɠ ɖ ɛŮŰŬɓɚɖŰɐ ὭὲὨὩὼ 
ŮɑŰŮ ɤɠ enum ŮɑŰŮ ɤɠ ůɖɛŮɑŬ ůŰɞɜ ɢɩɟɞ Űɨˊɞɡ Vector3 ɧˊɤɠ ɖ ὬὭὸὖέὭὲὸȢ 
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ȹɘɎɔɟŬɛɛŬ 18: Ʌɞɐ Ůɚɏɔɢɞɡ əŬɘ ˊɟɞɩɗɖůɖɠ ŮɜŰɞɚɐɠ ůŰɞɜ CommandExecutor. 

 
ȺɘəɧɜŬ 73: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. ɀŮŰŬŰɟɞˊɐ ŭŮŭɞɛɏɜɤɜ CommandContext ɔɘŬ ŬˊɞůŰɞɚɐ ɛŮ ŭɘəŰɡŬəɧ ɛɐɜɡɛŬ. 
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ȷəɞɚɞɡɗŮɑ ɖ ŭɘŬɢŮɑɟɘůɖ ˊɘɗŬɜɐɠ ůɨɔəɟɞɡůɖɠ ŮɜŰɞɚɩɜ. ȺɎɜ ɡˊɎɟɢŮɘ ɐŭɖ ŮɜŮɟɔɐ ŮɜŰɞɚɐ ˊɞɡ ɡˊɞůŰɖɟɑɕŮɘ 

ŭɘŬəɞˊɐ, ŬɡŰɐ ŰŮɟɛŬŰɑɕŮŰŬɘ ɛɏůɤ Űɖɠ ŬɜŰɑůŰɞɘɢɖɠ ŭɘŬŭɘəŬůɑŬɠ (ὅάὨὍὲὸὩὶὶόὴὸ). ɆŮ ŬɜŰɑɗŮŰɖ ˊŮɟɑ- 

ˊŰɤůɖ, ŮɚɏɔɢŮŰŬɘ Ŭɜ ɖ ɞɜŰɧŰɖŰŬ ɓɟɑůəŮŰŬɘ ůŮ ˊɟɞůŰŬŰŮɡɛɏɜɖ əŬŰɎůŰŬůɖ ŮəŰɏɚŮůɖɠ (ˊ.ɢ. əŬŰɎůŰŬůɖ 

Reloading), əŬŰɎ Űɖɜ ɞˊɞɑŬ ŭŮɜ ŮˊɘŰɟɏˊɞɜŰŬɘ ŭɘŬəɞˊɏɠ. ȺɎɜ ɘůɢɨŮɘ əɎŰɘ ŰɏŰɞɘɞ, ɖ ɜɏŬ ŮɜŰɞɚɐ ŭŮɜ 

ŬˊɞɟɟɑˊŰŮŰŬɘ, ŬɚɚɎ ŬˊɞɗɖəŮɨŮŰŬɘ ˊɟɞůɤɟɘɜɎ, ɩůŰŮ ɜŬ ŮəŰŮɚŮůŰŮɑ ůŰɞɜ ŮˊɧɛŮɜɞ əɨəɚɞ ŭɘŬɢŮɑɟɘůɖɠ. 

Ⱥűɧůɞɜ ɞɚɞəɚɖɟɤɗɞɨɜ ŮˊɘŰɡɢɩɠ ɞɘ ˊŬɟŬˊɎɜɤ ɏɚŮɔɢɞɘ, ŬˊɞůŰɏɚɚŮŰŬɘ ŬɑŰɖɛŬ ůŰɞɜ ŭɘŬəɞɛɘůŰɐ ɛɏůɤ Űɖɠ 

ɛŮɗɧŭɞɡ ὅάὨὙὩήόὩίὸὛὩὶὺὩὶὉὼὩὧόὸὩὅέάάὥὲὨ, ůɡɜɞŭŮɡɧɛŮɜɞ Ŭˊɧ Űɞ ůŮɘɟɘɞˊɞɘɖɛɏɜɞ ˊɚŬɑůɘɞ 

ŮɜŰɞɚɐɠ. Ƀ ŭɘŬəɞɛɘůŰɐɠ ŬɜŬɚŬɛɓɎɜŮɘ Űɞɜ ŰŮɚɘəɧ ɏɚŮɔɢɞ əŬɘ Űɖɜ ŮəŰɏɚŮůɖ Űɖɠ ŮɜŰɞɚɐɠ ˊɎɜɤ ůŰɖɜ 

ůɢŮŰɘɕɧɛŮɜɖ ɞɜŰɧŰɖŰŬ, ŭɘŬůűŬɚɑɕɞɜŰŬɠ Űɖ ůɡɜɏˊŮɘŬ Űɖɠ əŬŰɎůŰŬůɖɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ əŬɘ Űɖɜ ɞɟɗɐ 

ůɡɔɢɟɞɜɘůɛɏɜɖ ůɡɛˊŮɟɘűɞɟɎ ɛŮŰŬɝɨ Űɤɜ ˊŬɘəŰɩɜ. 

ȼ ˊɟɞůɏɔɔɘůɖ ŬɡŰɐ ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮɜŰɞɚɩɜ ŬɜŬŭŮɘəɜɨŮɘ ɏɜŬɜ ŭɘŬɢɤɟɘůɛɧ 

Ůɡɗɡɜɩɜ ɛŮŰŬɝɨ client əŬɘ server, ɧˊɞɡ ɞ client ɚŮɘŰɞɡɟɔŮɑ ɤɠ űɑɚŰɟɞ ŮɔəɡɟɧŰɖŰŬɠ əŬɘ ɞ server ɤɠ 

ŬɡɗŮɜŰɑŬ ŮəŰɏɚŮůɖɠ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ŮˊɘŰɡɔɢɎɜŮŰŬɘ Űɧůɞ ɖ ŬˊɞŭɞŰɘəɐ ɢɟɐůɖ Űɤɜ ŭɘəŰɡŬəɩɜ ˊɧɟɤɜ 

ɧůɞ əŬɘ ɖ ŭɘŬůűɎɚɘůɖ Űɖɠ ɞɟɗɧŰɖŰŬɠ Űɖɠ ɚɞɔɘəɐɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ɇɏɚɞɠ, ůɖɛŬɜŰɘəɧ ŮɑɜŬɘ ɧŰɘ ɖ 

ŬɟɢɘŰŮəŰɞɜɘəɐ ŬɡŰɐ ŮˊɘŰɟɏˊŮɘ Űɖɜ Ůɨəɞɚɖ ŮˊɏəŰŬůɖ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŮɜŰɞɚɩɜ, əŬɗɩɠ ɜɏɞɘ Űɨˊɞɘ ŮɜŰɞɚɩɜ 

ɛˊɞɟɞɨɜ ɜŬ ŮɜůɤɛŬŰɤɗɞɨɜ ɢɤɟɑɠ Űɟɞˊɞˊɞɑɖůɖ Űɞɡ ɓŬůɘəɞɨ ɛɖɢŬɜɘůɛɞɨ ŮəŰɏɚŮůɖɠ. 

 

4.6.2 ȺɜŰɞɚɏɠ 

 ɆŰɞ Project Lead, ɞɘ ŮɜŰɞɚɏɠ ɞɟɔŬɜɩɜɞɜŰŬɘ ůŮ ŭɨɞ ɓŬůɘəɏɠ əŬŰɖɔɞɟɑŮɠ, ŬɜɎɚɞɔŬ ɛŮ Űɞɜ Űɨˊɞ Űɖɠ 

ɞɜŰɧŰɖŰŬɠ ůŰɖɜ ɞˊɞɑŬ ŬˊŮɡɗɨɜɞɜŰŬɘ. Ƀɘ ŮɜŰɞɚɏɠ ˊɞɡ Ŭűɞɟɞɨɜ ɛɞɜɎŭŮɠ əɚɖɟɞɜɞɛɞɨɜ Ŭˊɧ Űɖ ɓŬůɘəɐ 

əɚɎůɖ ὟὲὭὸὅέάάὥὲὨὄὥίὩ, Ůɜɩ ɞɘ ŮɜŰɞɚɏɠ ˊɞɡ Ŭűɞɟɞɨɜ əŰɐɟɘŬ əɚɖɟɞɜɞɛɞɨɜ Ŭˊɧ Űɖɜ 

ὄόὭὰὨὭὲὫὅέάάὥὲὨὄὥίὩ. ɆŰɖɜ ˊɟɩŰɖ əŬŰɖɔɞɟɑŬ Ŭɜɐəɞɡɜ ɞɘ ŮɜŰɞɚɏɠ ὓέὺὩȟὛὸέὴȟὃὸὸὥὧὯȟὋὥὸὬὩὶ əŬɘ 
ὈὩὴέίὭὸ, ɞɘ ɞˊɞɑŮɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ Ŭˊɧ Űɘɠ ɛɞɜɎŭŮɠ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ȼ ŮɜŰɞɚɐ Attack ŬɝɘɞˊɞɘŮɑŰŬɘ 

Ůˊɘˊɚɏɞɜ əŬɘ Ŭˊɧ Űɞ ŬɛɡɜŰɘəɧ əŰɐɟɘɞ ὈὩὪὩὲίὩ ὅὥὲὲέὲ. ȷɜŰɑůŰɞɘɢŬ, ɖ ŮɜŰɞɚɐ ὛὩὸὛὴὥύὲὖέὭὲὸ 

ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ Ŭˊɧ ŰŬ əŰɐɟɘŬ ŮəˊŬɑŭŮɡůɖɠ ɛɞɜɎŭɤɜ, ŮˊɘŰɟɏˊɞɜŰŬɠ ůŰɞɜ ˊŬɑəŰɖ ɜŬ ɞɟɑůŮɘ Űɞ ůɖɛŮɑɞ 

ˊɟɞɠ Űɞ ɞˊɞɑɞ ɗŬ əɘɜɖɗɞɨɜ ɞɘ ɜɏŮɠ ɛɞɜɎŭŮɠ ɛŮŰɎ Űɖɜ ˊŬɟŬɔɤɔɐ Űɞɡɠ.  

 ȷɜŮɝɎɟŰɖŰŬ Ŭˊɧ Űɖɜ əŬŰɖɔɞɟɑŬ Űɞɡɠ, ɧɚŮɠ ɞɘ ŮɜŰɞɚɏɠ ɡɚɞˊɞɘɞɨɜ ŬˊɞəɚŮɘůŰɘəɎ ŭɨɞ ɓŬůɘəɏɠ 

ɛŮɗɧŭɞɡɠ: ╒╪▪╔●▄╬◊◄▄ əŬɘ ╢▄►○▄►╔●▄╬◊◄▄. ȼ ɛɏɗɞŭɞɠ ὅὥὲὉὼὩὧόὸὩ ŮəŰŮɚŮɑŰŬɘ ŰɞˊɘəɎ əŬɘ 

ŮɚɏɔɢŮɘ Ŭɜ ˊɚɖɟɞɨɜŰŬɘ ɞɘ ˊɟɞɦˊɞɗɏůŮɘɠ ɔɘŬ Űɖɜ ŬˊɞůŰɞɚɐ Űɞɡ ŬɘŰɐɛŬŰɞɠ. ȼ ɛɏɗɞŭɞɠ ὛὩὶὺὩὶὉὼὩὧόὸὩ 

ŮəŰŮɚŮɑŰŬɘ ůŰɞɜ ŭɘŬəɞɛɘůŰɐ, ɧˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘɞɨɜŰŬɘ ɞɘ ŰŮɚɘəɞɑ ɏɚŮɔɢɞɘ ŮɔəɡɟɧŰɖŰŬɠ əŬɘ, ůŰɖ ůɡɜɏɢŮɘŬ, 

ŮɜŮɟɔɞˊɞɘŮɑŰŬɘ ɖ ŬɜŰɑůŰɞɘɢɖ ɚŮɘŰɞɡɟɔɑŬ Űɖɠ ɞɜŰɧŰɖŰŬɠ ˊɞɡ ɏɚŬɓŮ Űɖɜ ŮɜŰɞɚɐ. ȼ ŭɘˊɚɐ ŬɡŰɐ ŭɘŬŭɘəŬůɑŬ 

Ůɚɏɔɢɞɡ ŮɜɘůɢɨŮɘ Űɖɜ ŬɝɘɞˊɘůŰɑŬ əŬɘ Űɖɜ ŬůűɎɚŮɘŬ Űɖɠ ŭɘəŰɡŬəɐɠ ŮűŬɟɛɞɔɐɠ. 

  ȳˊɤɠ ŬɜŬűɏɟɗɖəŮ ˊɟɞɖɔɞɡɛɏɜɤɠ, əɎɗŮ ŮɜŰɞɚɐ ɡɚɞˊɞɘŮɑ Űɘɠ ɛŮɗɧŭɞɡɠ ὅὥὲὉὼὩὧόὸὩ əŬɘ 

ὛὩὶὺὩὶὉὼὩὧόὸὩ. ȷɜŬɚɡŰɘəɧŰŮɟŬ, ɖ ˊɟɩŰɖ ŮɚɏɔɢŮɘ ůŮ ŮˊɑˊŮŭɞ client ŮɚɏɔɢŮɘ Ŭɜ ɖ ŮɜŰɞɚɐ ŭɘŬɗɏŰŮɘ 

ɚɞɔɘəɐ ɡˊɧůŰŬůɖ ɤɠ ˊɟɞɠ Űɞɜ ŬˊɞŭɏəŰɖ Űɖɠ, Ůɜɩ ɖ ŭŮɨŰŮɟɖ ŬɜŬɚŬɛɓɎɜŮɘ Űɖɜ ŬɡɗŮɜŰɘəɐ ŮəŰɏɚŮůɖ ůŰɞɜ 

ŭɘŬəɞɛɘůŰɐ. ȺɜŭŮɘəŰɘəɎ, ůŰɘɠ ŮɜŰɞɚɏɠ ὓέὺὩ əŬɘ Ὓὸέὴ ŬˊŬɘŰŮɑŰŬɘ ɞ ŭɏəŰɖɠ ɜŬ ŮɑɜŬɘ ɏɔəɡɟɖ ɛɞɜɎŭŬ, Ůɜɩ 
ůŰɖɜ ὛὩὸὛὴὥύὲὖέὭὲὸ ŬˊŬɘŰŮɑŰŬɘ ɏɔəɡɟɞ əŰɐɟɘɞ ŮəˊŬɑŭŮɡůɖɠ ɛɞɜɎŭɤɜ. ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ ŬˊɞŰɟɏˊŮŰŬɘ 

ɖ ˊɟɞɩɗɖůɖ ŬɘŰɖɛɎŰɤɜ ˊɞɡ ŭŮɜ ɛˊɞɟɞɨɜ ɜŬ ŮűŬɟɛɞůŰɞɨɜ ůŰɞ Űɟɏɢɞɜ ˊɚŬɑůɘɞ ɢɟɐůɖɠ, ůˊŬŰŬɚɩɜŰŬɠ 

ɎůəɞˊŬ ŭɘəŰɡŬəɞɨɠ ˊɧɟɞɡɠ.  

ɆŮ ɧɚŮɠ Űɘɠ ŮɜŰɞɚɏɠ, əŬŰɎ Űɖɜ ŮəŰɏɚŮůɖ Űɖɠ ὛὩὶὺὩὶὉὼὩὧόὸὩ, ˊɟɞɖɔŮɑŰŬɘ ɏɜŬɠ əɟɑůɘɛɞɠ ɏɚŮɔɢɞɠ 

ŮɔəɡɟɧŰɖŰŬɠ ůŰɞɜ ŭɘŬəɞɛɘůŰɐ, əŬŰɎ Űɞɜ ɞˊɞɑɞ ŮˊɘɓŮɓŬɘɩɜŮŰŬɘ ɧŰɘ ɖ ɞɜŰɧŰɖŰŬ-ŭɏəŰɖɠ ŮɑɜŬɘ ˊɟɎɔɛŬŰɘ 

əŬŰŬɢɤɟɖɛɏɜɖ əŬɘ ŮɜŮɟɔɐ ůŰɞ ŭɘəŰɡŬəɧ ˊŮɟɘɓɎɚɚɞɜ əŬɘ ɡˊɎɟɢŮɘ ŮɜŰɧɠ Űɞɡ ŭɘŬəɞɛɘůŰɐ ɛɏůɤ Űɞɡ 

ɛɖɢŬɜɘůɛɞɨ ὔὩὸύέὶὯὛὩὶὺὩὶȢίὴὥύὲὩὨȢὝὶώὋὩὸὠὥὰόὩ. ɇɞ ůŰɎŭɘɞ ŬɡŰɧ ŮɑɜŬɘ ɘŭɘŬɑŰŮɟɖɠ ůɖɛŬůɑŬɠ, 

əŬɗɩɠ ŭɘŬůűŬɚɑɕŮɘ ɧŰɘ ɖ ŮɜŰɞɚɐ ŮűŬɟɛɧɕŮŰŬɘ ŬˊɞəɚŮɘůŰɘəɎ ůŮ ɏɔəɡɟŮɠ ɞɜŰɧŰɖŰŮɠ ˊɞɡ ɡűɑůŰŬɜŰŬɘ ůŰɞɜ 

ŬɡɗŮɜŰɘəɧ əɧůɛɞ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ȰˊŮɘŰŬ, ŬɜɎɚɞɔŬ ɛŮ Űɖ űɨůɖ Űɖɠ ŮɜŰɞɚɐɠ, ŬɜŬəŰɎŰŬɘ ɖ əŬŰɎɚɚɖɚɖ 

əɚɎůɖ ɡɚɞˊɞɑɖůɖɠ, ɧˊɤɠ ὃὦίὸὶὥὧὸὟὲὭὸ ɐ ὃὦίὸὶὥὧὸὝὶὥὭὲὭὲὫὅὩὲὸὩὶ, əŬɘ əŬɚɞɨɜŰŬɘ ɞɘ ŬɜŰɑůŰɞɘɢŮɠ 

ɚŮɘŰɞɡɟɔɑŮɠ Űɖɠ. 
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ȼ ŮɜŰɞɚɐ Ὓὸέὴ ůŰŬɛŬŰɎŮɘ ŬəŬɟɘŬɑŬ Űɖ əɑɜɖůɖ Űɖɠ ɛɞɜɎŭŬɠ əŬɘ ŭɘŬəɧˊŰŮɘ ɞˊɞɘŬŭɐˊɞŰŮ ŮɜŮɟɔɐ 
ŮɜŰɞɚɐ, Ůɜɩ ɖ ὛὩὸὛὴὥύὲὖέὭὲὸ ŬˊɞɗɖəŮɨůŮɘ ůŰɞ əŰɐɟɘɞ ˊɟɞˊɧɜɖůɖɠ Űɘɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ Űɞɡ ůɖɛŮɑɞɡ 

ˊɞɡ ŮˊɘɗɡɛŮɑ ɞ ˊŬɑəŰɖɠ ɜŬ ɛŮŰŬɓɞɨɜ ɞɘ ɛɞɜɎŭŮɠ ɛŮ Űɖ ɚɐɝɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ  ˊɟɞˊɧɜɖůɖɠ Űɞɡɠ. 

ɉŬɟŬəŰɖɟɘůŰɘəɧ ˊŬɟɎŭŮɘɔɛŬ ŮɝŮɘŭɘəŮɡɛɏɜɖɠ ɚɞɔɘəɐɠ ŬˊɞŰŮɚŮɑ ɖ ŮɜŰɞɚɐ ɛŮŰŬəɑɜɖůɖɠ, ὓέὺὩ, ɧˊɞɡ 
ɡˊɞůŰɖɟɑɕŮŰŬɘ əɑɜɖůɖ ɛɞɜɎŭɤɜ ůŮ ůɢɖɛŬŰɘůɛɧ. ȼ ŭɡɜŬŰɧŰɖŰŬ ŬɡŰɐ ŬɝɘɞˊɞɘŮɑ Űɞ ˊŮŭɑɞ 

ὊέὶάὥὸὭέὲὛὴὥὧὭὲὫ Űɞɡ ὟὲὭὸὛὕ,Űɞ ɞˊɞɑɞ ˊŬɟɞɡůɘɎůŰɖəŮ ůŰɞɜ ɄɑɜŬəŬ 1 əŬɘ ɞˊɞɑɞ ɞɟɑɕŮɘ Űɖɜ 

ŮˊɘɗɡɛɖŰɐ ŬˊɧůŰŬůɖ ɛŮŰŬɝɨ Űɤɜ ɛɞɜɎŭɤɜ əŬŰɎ Űɖ ŭɘɎŰŬɝɖ. ũɘŬ Űɞɜ ɚɧɔɞ ŬɡŰɧ, ůŰɞ ˊɚŬɑůɘɞ ŮɜŰɞɚɐɠ 

ɛŮŰŬűɏɟɞɜŰŬɘ Űɧůɞ ɞ ŭŮɑəŰɖɠ Űɖɠ əɎɗŮ ɛɞɜɎŭŬɠ ɧůɞ əŬɘ Űɞ ůɡɜɞɚɘəɧ ˊɚɐɗɞɠ Űɤɜ ŮˊɘɚŮɔɛɏɜɤɜ ɛɞɜɎŭɤɜ. 

ɀŮ ɓɎůɖ ŰŬ ŭŮŭɞɛɏɜŬ ŬɡŰɎ ɡˊɞɚɞɔɑɕŮŰŬɘ ɖ ɗɏůɖ ˊɟɞɞɟɘůɛɞɨ əɎɗŮ ɛɞɜɎŭŬɠ ɤɠ ɛŮŰŬŰɧˊɘůɖ Ŭˊɧ Űɞ 

ůɖɛŮɑɞ ˊɞɡ ɡˊɏŭŮɘɝŮ ɞ ˊŬɑəŰɖɠ, ɧˊɤɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ŮɜŭŮɘəŰɘəɎ ůŰɖɜ ȺɘəɧɜŬ 74. ȰŰůɘ, əɎɗŮ ɛɞɜɎŭŬ 

ɚŬɛɓɎɜŮɘ ŬɜŮɝɎɟŰɖŰŬ Űɖ ŭɘəɐ Űɖɠ ŰŮɚɘəɐ ɗɏůɖ, ɢɤɟɑɠ ɜŬ ŬˊŬɘŰŮɑŰŬɘ ɎɛŮůɖ ɔɜɩůɖ Űɖɠ əŬŰɎůŰŬůɖɠ Űɤɜ 

ɡˊɞɚɞɑˊɤɜ ɛɞɜɎŭɤɜ. 

 

 
ȺɘəɧɜŬ 74: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. Ɉˊɞɚɞɔɘůɛɧɠ Űɖɠ ůɢŮŰɘəɐɠ ɗɏůɖɠ ɛŮŰŬŰɧˊɘůɖɠ Űɖɠ ɛɞɜɎŭŬɠ, ɔɘŬ ɛŮŰŬəɑɜɖůɖ ůŮ ůɢɖɛŬŰɘůɛɧ. 

ɆɡɛˊɚɖɟɤɛŬŰɘəɎ ˊɟɞɠ Űɘɠ ŮɜŰɞɚɏɠ ɛŮŰŬəɑɜɖůɖɠ əŬɘ Ůɚɏɔɢɞɡ, ɡˊɎɟɢɞɡɜ əŬɘ ɞɘ ŮɜŰɞɚɏɠ ɛɎɢɖɠ əŬɘ 

ŭɘŬɢŮɑɟɘůɖɠ ˊɧɟɤɜ. ȼ ŮɜŰɞɚɐ ὃὸὸὥὧὯ ŮűŬɟɛɧɕŮŰŬɘ ɧŰŬɜ ɞ ŮˊɘɚŮɔɛɏɜɞɠ ůŰɧɢɞɠ ŭɨɜŬŰŬɘ ɜŬ ŭŮɢɗŮɑ ŮˊɑɗŮůɖ, 

ɔŮɔɞɜɧɠ ˊɞɡ ŮˊɘɓŮɓŬɘɩɜŮŰŬɘ ɛɏůɤ Űɖɠ ɡɚɞˊɞɑɖůɖɠ Űɖɠ ŭɘŮˊŬűɐɠ ὍὃὸὸὥὧὯὥὦὰὩ. ɄŬɟɎɚɚɖɚŬ, ŮɚɏɔɢŮŰŬɘ 

ɧŰɘ ɞ ŭɏəŰɖɠ Űɖɠ ŮɜŰɞɚɐɠ əŬɘ ɞ ůŰɧɢɞɠ Ŭɜɐəɞɡɜ ůŮ ŬɜŰɑˊŬɚŮɠ ɞɛɎŭŮɠ. Ⱥűɧůɞɜ ɞɘ ůɡɜɗɐəŮɠ ŬɡŰɏɠ 

ɘəŬɜɞˊɞɘɞɨɜŰŬɘ, ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɖ ůɡůɢɏŰɘůɖ ŮˊɘŰɘɗɏɛŮɜɞɡ əŬɘ ůŰɧɢɞɡ əŬɘ ŮəəɘɜŮɑŰŮ ɖ ŭɘŬŭɘəŬůɑŬ 

ŮˊɑɗŮůɖɠ. ȷɜŰɑůŰɞɘɢŬ, ɞɘ ŮɜŰɞɚɏɠ ὋὥὸὬὩὶ əŬɘ ὈὩὴέίὭὸ Ŭűɞɟɞɨɜ ŬˊɞəɚŮɘůŰɘəɎ Űɖ ɛɞɜɎŭŬ Worker, əŬɗɩɠ 

ɛɧɜɞ ŬɡŰɐ ŭɘŬɗɏŰŮɘ ŭɡɜŬŰɧŰɖŰŬ ůɡɚɚɞɔɐɠ əŬɘ ɛŮŰŬűɞɟɎɠ ˊɧɟɤɜ ůŰɞ Project Lead. ũɘŬ Űɞɜ ɚɧɔɞ ŬɡŰɧ, 

ŬɟɢɘəɎ ŮˊɘɓŮɓŬɘɩɜŮŰŬɘ ɧŰɘ ɞ ŭɏəŰɖɠ Űɖɠ ŮɜŰɞɚɐɠ ŮɑɜŬɘ ŮɟɔɎŰɖɠ. ɆŰɖ ůɡɜɏɢŮɘŬ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɖ 

ůɨɜŭŮůɖ Űɞɡ ŮɟɔɎŰɖ ŮɑŰŮ ɛŮ Űɞɜ ŮˊɘɚŮɔɛɏɜɞ ˊɧɟɞ ŮɑŰŮ ɛŮ Űɖ ŭɞɛɐ ŬˊɧɗŮůɖɠ ˊɧɟɤɜ, Ůɜɩ ɖ ˊŮɟŬɘŰɏɟɤ 

Ůɝɏɚɘɝɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ŬɜŬɚŬɛɓɎɜŮŰŬɘ Ŭˊɧ Űɖɜ ŮůɤŰŮɟɘəɐ ɚɞɔɘəɐ Űɖɠ əɚɎůɖɠ ὡέὶὯὩὶ. ɀŮ Űɞɜ Űɟɧˊɞ 
ŬɡŰɧ, Űɞ ůɨůŰɖɛŬ ŮɜŰɞɚɩɜ ˊŮɟɘɞɟɑɕŮŰŬɘ ůŰɖɜ ɞɟɗɐ ŬɜɎɗŮůɖ Űɖɠ ŮɜɏɟɔŮɘŬɠ, Ůɜɩ ɖ ŮɝŮɘŭɘəŮɡɛɏɜɖ 

ůɡɛˊŮɟɘűɞɟɎ ˊŬɟŬɛɏɜŮɘ ŮɜɗɡɚŬəɤɛɏɜɖ ůŰɖɜ ŬɟɛɧŭɘŬ ɞɜŰɧŰɖŰŬ. 

 

4.6.3 ɆɨůŰɖɛŬ ȺɜŮɟɔŮɘɩɜ əŬɘ ȺɜɏɟɔŮɘŮɠ 

 Ƀɘ ŮɜɏɟɔŮɘŮɠ (Actions) ŮɘůɐɢɗɖůŬɜ ůŰɞ Project Lead ɛŮ ůəɞˊɧ Űɖɜ ɡɚɞˊɞɑɖůɖ ɚŮɘŰɞɡɟɔɘɩɜ ˊɞɡ 

ŭŮɜ ŬˊŬɘŰɞɨɜ Űɞɜ ɑŭɘɞ ɧɔəɞ ˊɚɖɟɞűɞɟɑŬɠ əŬɘ Űɞ ɑŭɘɞ ŮˊɑˊŮŭɞ ˊɚŬɘůɑɞɡ ŮəŰɏɚŮůɖɠ ɛŮ Űɘɠ ŮɜŰɞɚɏɠ. 

ȷˊɞŰŮɚɞɨɜ ɏɜŬɜ ŮɚŬűɟɨŰŮɟɞ ɛɖɢŬɜɘůɛɧ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ, əŬɗɩɠ ɖ ŮəŰɏɚŮůɐ Űɞɡɠ ŭŮɜ ˊɟɞɦˊɞɗɏŰŮɘ 

ɎɜŰɚɖůɖ ŭŮŭɞɛɏɜɤɜ Ŭˊɧ Űɞɜ əɧůɛɞ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ ɞɨŰŮ ůɨɜɗŮŰɞ ˊɚŬɑůɘɞ ůɡɛűɟŬɕɞɛɏɜɤɜ, ɧˊɤɠ 

ůɡɛɓŬɑɜŮɘ ůŰɞ ůɨůŰɖɛŬ ŮɜŰɞɚɩɜ. Ƀɘ ŮɜɏɟɔŮɘŮɠ Ŭűɞɟɞɨɜ ŬˊɞəɚŮɘůŰɘəɎ əŰɐɟɘŬ əŬɘ ŮɜŮɟɔɞˊɞɘɞɨɜŰŬɘ ɛɏůɤ 
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ůŰɞɘɢŮɑɤɜ Űɖɠ ɔɟŬűɘəɐɠ ŭɘŮˊŬűɐɠ ɢɟɐůŰɖ. ȾɎɗŮ əɞɡɛˊɑ ŮɑɜŬɘ ˊŬɟŬɛŮŰɟɞˊɞɘɖɛɏɜɞ ɩůŰŮ ɜŬ űɏɟŮɘ ɛɑŬ 

Űɘɛɐ Űɨˊɞɡ (enum) ˊɞɡ ŮəűɟɎɕŮɘ Űɞ Ůɑŭɞɠ Űɖɠ ŮɜɏɟɔŮɘŬɠ, əŬɗɩɠ əŬɘ ˊɚɖɟɞűɞɟɑŬ ůɢŮŰɘəɎ ɛŮ Űɞ Ŭɜ 

ɚŮɘŰɞɡɟɔŮɑ ɤɠ ŭɘŬəɧˊŰɖɠ ŮɜŬɚɚŬɔɐɠ (toggle). ɀŮ Űɖ ɛŮŰŬűɞɟɎ Űɖɠ Űɘɛɐɠ ŬɡŰɐɠ ůŰɞ ŬɜŰɑůŰɞɘɢɞ əŰɐɟɘɞ, 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ŬɜŬɕɐŰɖůɖ Űɖɠ ŮɜɏɟɔŮɘŬɠ ůŮ ŮůɤŰŮɟɘəɧ ɚŮɝɘəɧ əŬɘ ŮəŰŮɚŮɑŰŬɘ ɖ ŬɜŰɑůŰɞɘɢɖ ɚɞɔɘəɐ.  

 ȼ ŭɘŬŭɘəŬůɑŬ ŮəŰɏɚŮůɖɠ ɛɑŬɠ ŮɜɏɟɔŮɘŬɠ ŮəəɘɜŮɑ ɛŮ Űɖɜ ŬɚɚɖɚŮˊɑŭɟŬůɖ Űɞɡ ˊŬɑəŰɖ ɛŮ ɏɜŬ əɞɡɛˊɑ 

Űɖɠ ɔɟŬűɘəɐɠ ŭɘŮˊŬűɐɠ. ɀŮ Űɞ ˊɎŰɖɛŬ Űɞɡ ŬɜŰɑůŰɞɘɢɞɡ ůŰɞɘɢŮɑɞɡ ŭɘŮˊŬűɐɠ ŮəˊɏɛˊŮŰŬɘ Űɞˊɘəɧ ɛɐɜɡɛŬ 

ɛɏůɤ Űɞɡ ɛɖɢŬɜɘůɛɞɨ Local Event Bus, Űɞ ɞˊɞɑɞ ɛŮŰŬűɏɟŮɘ Űɞɜ Űɨˊɞ Űɖɠ ŮɜɏɟɔŮɘŬɠ (ὃὧὸὭέὲὝώὴὩ) əŬɗɩɠ 

əŬɘ Űɖɜ əŬŰɎůŰŬůɖ ŮɜŬɚɚŬɔɐɠ (toggle), ɧˊɤɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 75. ɆŰɖɜ ˊŬɟɞɨůŬ ɡɚɞˊɞɑɖůɖ 

ɞɘ ŭɘŬɗɏůɘɛŮɠ ŮɜɏɟɔŮɘŮɠ ŮɑɜŬɘ ɞɘ Repair əŬɘ Train.  

 

 
ȺɘəɧɜŬ 75: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. ɀɐɜɡɛŬ local event bus ɔɘŬ ˊŮɟɎŰɤůɖ ŮɜɏɟɔŮɘŬɠ ɛŮ ɏɜŬɟɝɖ Űɖ ɔɟŬűɘəɐ ŭɘŮˊŬűɐ ɢɟɐůŰɖ. 

ɇɞ ɛɐɜɡɛŬ ŬɡŰɧ ɚŬɛɓɎɜŮŰŬɘ Ŭˊɧ Űɖɜ əɚɎůɖ ὖὰὥώὩὶὓέόίὩὃὧὸὭέὲί, ɧˊɞɡ ŭɖɛɘɞɡɟɔŮɑŰŬɘ Űɞ 

ŬˊŬɟŬɑŰɖŰɞ ˊɚŬɑůɘɞ ŮəŰɏɚŮůɖɠ ɛɏůɤ Űɖɠ ŭɞɛɐɠ ὃὧὸὭέὲὅέὲὸὩὼὸ. ɆŮ ŬɜŰɑɗŮůɖ ɛŮ Űɞ ůɨůŰɖɛŬ ŮɜŰɞɚɩɜ, 

ɧˊɞɡ ŬˊŬɘŰŮɑŰŬɘ ɛŮɔŬɚɨŰŮɟɞɠ ɧɔəɞɠ ˊɚɖɟɞűɞɟɑŬɠ əŬɘ ŭŮŭɞɛɏɜŬ ˊɞɡ ŬɜŰɚɞɨɜŰŬɘ Ŭˊɧ Űɞɜ əɧůɛɞ Űɞɡ 

ˊŬɘɢɜɘŭɘɞɨ, ɛɑŬ ŮɜɏɟɔŮɘŬ ŬɟəŮɑŰŬɘ ůŰɖɜ ŬɜŬűɞɟɎ Űɞɡ əŰɖɟɑɞɡ-ŭɏəŰɖ (ὃὦίὸὶὥὧὸὄόὭὰὨὭὲὫ), ůŰɞɜ Űɨˊɞ Űɖɠ 

ŮɜɏɟɔŮɘŬɠ əŬɘ ůŰɖɜ Űɘɛɐ Űɞɡ toggle. ȼ ɚɘŰɧŰɖŰŬ ŬɡŰɐ əŬɗɘůŰɎ Űɞ ůɨůŰɖɛŬ ŮɚŬűɟɨŰŮɟɞ əŬɘ 

əŬŰŬɚɚɖɚɧŰŮɟɞ ɔɘŬ ɚŮɘŰɞɡɟɔɑŮɠ ˊŮɟɘɞɟɘůɛɏɜɞɡ Ůɨɟɞɡɠ. 

ɆŰɖ ůɡɜɏɢŮɘŬ, Űɞ ˊɚŬɑůɘɞ ŮɜɏɟɔŮɘŬɠ ˊɟɞɤɗŮɑŰŬɘ ůŰɞɜ ὃὧὸὭέὲὉὼὩὧόὸέὶ Űɞɡ əŰɖɟɑɞɡ. ȳˊɤɠ 

ŭɘŬəɟɑɜŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 76, ɞ ɛɖɢŬɜɘůɛɧɠ ŬɡŰɧɠ ˊŬɟɞɡůɘɎɕŮɘ ŬˊɚɞɨůŰŮɟɖ ŭɞɛɐ ůŮ ůɢɏůɖ ɛŮ Űɞɜ 

ὅέάάὥὲὨὉὼὩὧόὸέὶ, əŬɗɩɠ ɚŮɘŰɞɡɟɔŮɑ ŬˊɞəɚŮɘůŰɘəɎ ůŮ Űɞˊɘəɧ ŮˊɑˊŮŭɞ əŬɘ ɡɚɞˊɞɘŮɑŰŬɘ ɤɠ əɚɎůɖ 

MonoBehaviour. ȷɟɢɘəɎ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɏɚŮɔɢɞɠ ɛɏůɤ Űɖɠ ɛŮɗɧŭɞɡ ὌὥίὃὧὸὭέὲὅέὲὸὩὼὸ, ɛŮ ůəɞˊɧ 

ɜŬ ŮˊɘɓŮɓŬɘɤɗŮɑ ɧŰɘ ɖ ŮɜɏɟɔŮɘŬ ŭɘŬɗɏŰŮɘ ŰŬ ŬˊŬɟŬɑŰɖŰŬ ŭŮŭɞɛɏɜŬ ɔɘŬ Űɖɜ ɞɟɗɐ ɞɚɞəɚɐɟɤůɐ Űɖɠ. Ⱥűɧůɞɜ 

ɞ ɏɚŮɔɢɞɠ ɞɚɞəɚɖɟɤɗŮɑ ŮˊɘŰɡɢɩɠ, əŬɚŮɑŰŬɘ ɖ ɛɏɗɞŭɞɠ ὖὩὶὪέὶάὃὧὸὭέὲ, ŮɜŰɧɠ Űɖɠ ɞˊɞɑŬɠ ŬˊɞůŰɏɚɚŮŰŬɘ 

Űɞ ŬɜŰɑůŰɞɘɢɞ ŭɘəŰɡŬəɧ ŬɑŰɖɛŬ Űɨˊɞɡ ὅέάάὥὲὨ] ˊɟɞɠ Űɞɜ ŭɘŬəɞɛɘůŰɐ, ɧˊɞɡ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɞ 
ŰŮɚɘəɧɠ ɏɚŮɔɢɞɠ ŮɔəɡɟɧŰɖŰŬɠ əŬɘ ɖ ŬɡɗŮɜŰɘəɐ ŮəŰɏɚŮůɖ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ. 
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ȺɘəɧɜŬ 76: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. Action Executor əŰɖɟɑɤɜ. 

ȳɚŮɠ ɞɘ ŮɜɏɟɔŮɘŮɠ Űɞɡ Project Lead ɡɚɞˊɞɘɞɨɜŰŬɘ ɤɠ ŬɜŰɘəŮɑɛŮɜŬ Űɨˊɞɡ ὛὧὶὭὴὸὥὦὰὩὕὦὮὩὧὸ, 

ŬəɞɚɞɡɗɩɜŰŬɠ Űɖɜ ɑŭɘŬ űɘɚɞůɞűɑŬ əŮɜŰɟɘəɐɠ ŭɘŬɢŮɑɟɘůɖɠ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ŮűŬɟɛɧůŰɖəŮ əŬɘ ůŮ ɎɚɚŬ 

ůɡůŰɐɛŬŰŬ Űɞɡ ˊŬɘɢɜɘŭɘɞɨ. ɄɏɟŬ Ŭˊɧ Űɘɠ ɓŬůɘəɏɠ ɛŮɗɧŭɞɡɠ ὌὥίὃὧὸὭέὲὅέὲὸὩὼὸ əŬɘ ὖὩὶὪέὶάὃὧὸὭέὲ, 

əɎɗŮ ŮɜɏɟɔŮɘŬ ŭɘŬɗɏŰŮɘ ɛɞɜŬŭɘəɧ ŬɜŬɔɜɤɟɘůŰɘəɧ ὃὧὸὭέὲὍὨ, Űɞ ɞˊɞɑɞ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɔɘŬ Űɖɜ 

ŰŬɡŰɞˊɞɑɖůɐ Űɖɠ ůŰɞ ŮůɤŰŮɟɘəɧ Űɞɡ ůɡůŰɐɛŬŰɞɠ. 

ȼ ŮɜɏɟɔŮɘŬ ὝὶὥὭὲὃὧὸὭέὲ ́ ŮɟɘɚŬɛɓɎɜŮɘ Ůˊɘˊɚɏɞɜ ŬɜŬűɞɟɎ ůŰɞ ὟὲὭὸὛὕ Űɖɠ ɛɞɜɎŭŬɠ ˊɞɡ 

ˊɟɧəŮɘŰŬɘ ɜŬ ŮəˊŬɘŭŮɡŰŮɑ, ɩůŰŮ ɜŬ ˊŬɟɏɢɞɜŰŬɘ ůŰɞ əŰɐɟɘɞ ɧɚŮɠ ɞɘ ŬˊŬɟŬɑŰɖŰŮɠ ˊɚɖɟɞűɞɟɑŮɠ ɔɘŬ Űɖ 

ŭɘŬŭɘəŬůɑŬ ˊŬɟŬɔɤɔɐɠ. ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ, ɖ ɛŮŰŬɓɚɖŰɐ toggle ́ ŬɟŬɛɏɜŮɘ ɛɧɜɘɛŬ ŬɜŮɜŮɟɔɐ (false), 

əŬɗɩɠ ɖ ŮəˊŬɑŭŮɡůɖ ɛɞɜɎŭɤɜ ŬˊɞŰŮɚŮɑ ůŰɘɔɛɘŬɑŬ ŮɜɏɟɔŮɘŬ əŬɘ ŭŮɜ ŬˊŬɘŰŮɑ ŭɘŬŰɖɟɞɨɛŮɜɖ əŬŰɎůŰŬůɖ 

ŮɜŮɟɔɞˊɞɑɖůɖɠ. 

ȷɜŰɑɗŮŰŬ, ɖ ŮɜɏɟɔŮɘŬ Repair ŬɝɘɞˊɞɘŮɑ ˊɚɐɟɤɠ Űɖ ɚɞɔɘəɐ ŮɜŬɚɚŬɔɐɠ əŬŰɎůŰŬůɖɠ (toggle). ɆŰɖ 

ɛɑŬ əŬŰɎůŰŬůɖ ŮəəɘɜŮɑŰŮ ɖ ŭɘŬŭɘəŬůɑŬ ŮˊɘůəŮɡɐɠ Űɞɡ əŰɖɟɑɞɡ, Ůɜɩ ůŰɖɜ Ɏɚɚɖ ɖ ŭɘŬŭɘəŬůɑŬ ˊŬɨŮɘ. 

ȼ ɚŮɘŰɞɡɟɔɑŬ ŬɡŰɐ ˊŬɟɞɡůɘɎɕŮŰŬɘ ŮɜŭŮɘəŰɘəɎ ůŰɖɜ ȺɘəɧɜŬ 77, ɧˊɞɡ ŬˊŮɘəɞɜɑɕŮŰŬɘ Űɞ əɞɡɛˊɑ ŮˊɘůəŮɡɐɠ 

ɛŮ Ůɘəɞɜɑŭɘɞ ůűɡɟɘɞɨ ůŮ ŬɜŮɜŮɟɔɐ əŬɘ ŮɜŮɟɔɐ ɛɞɟűɐ ŬɜŰɑůŰɞɘɢŬ. ȾŬŰɎ Űɖɜ ŮəŰɏɚŮůɖ Űɖɠ 

ὖὩὶὪέὶάὃὧὸὭέὲ, ɖ Űɘɛɐ Űɞɡ toggle əŬɗɞɟɑɕŮɘ ˊɞɘɞ ŭɘəŰɡŬəɧ ŬɑŰɖɛŬ ɗŬ ŬˊɞůŰŬɚŮɑ ɛɏůɤ Űɞɡ 

ὄόὭὰὨὭὲὫὌὩὥὰὸὬὅέάὴέὲὩὲὸ Űɞɡ əŰɖɟɑɞɡ: ŮɑŰŮ ɔɘŬ ɏɜŬɟɝɖ Űɖɠ ŮˊɘůəŮɡɐɠ (ὅάὨὝὶώὃὲὨὙὩὴὥὭὶ()), ŮɑŰŮ 

ɔɘŬ ˊŬɨůɖ Űɖɠ (ὅάὨὝὶώὃὲὨὛὸέὴὙὩὴὥὭὶ). ɀŮ Űɞɜ Űɟɧˊɞ ŬɡŰɧ, ɛɑŬ ŮɜɘŬɑŬ ŮɜɏɟɔŮɘŬ ɛˊɞɟŮɑ ɜŬ 

ŭɘŬɢŮɘɟɑɕŮŰŬɘ ŭɨɞ ůɡɛˊɚɖɟɤɛŬŰɘəɏɠ əŬŰŬůŰɎůŮɘɠ ɚŮɘŰɞɡɟɔɑŬɠ ɛŮ Ŭˊɚɧ əŬɘ ŮˊŮəŰɎůɘɛɞ Űɟɧˊɞ.  

 

 
ȺɘəɧɜŬ 77: ɇɞ əɞɡɛˊɑ ŮˊɘůəŮɡɐɠ ɛŮ Ůɘəɞɜɑŭɘɞ ůűɡɟɘɞɨ ůŮ əŬŰɎůŰŬůɖ ŬˊŮɜŮɟɔɞˊɞɑɖůɖɠ əŬɘ ŮɜŮɟɔɞˊɞɑɖůɖɠ. 
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4.7 ɆɨůŰɖɛŬ ȾŬŰŬůəŮɡɐɠ ȾŰɖɟɑɤɜ 
ɇɞ ůɨůŰɖɛŬ əŬŰŬůəŮɡɐɠ əŰɖɟɑɤɜ ŬˊɞŰŮɚŮɑ ɗŮɛŮɚɘɩŭɖ ɛɖɢŬɜɘůɛɧ ůŰŬ ˊŬɘɢɜɑŭɘŬ ůŰɟŬŰɖɔɘəɐɠ 

ˊɟŬɔɛŬŰɘəɞɨ ɢɟɧɜɞɡ, əŬɗɩɠ ůɡɜŭɏŮŰŬɘ ɎɛŮůŬ ɛŮ Űɖɜ ɞɘəɞɜɞɛɘəɐ ŬɜɎˊŰɡɝɖ, Űɖɜ ɞɟɔɎɜɤůɖ Űɖɠ ɓɎůɖɠ 

əŬɘ Űɖ ůŰɟŬŰɖɔɘəɐ Ŭɝɘɞˊɞɑɖůɖ Űɞɡ ŭɘŬɗɏůɘɛɞɡ ɢɩɟɞɡ. ɀɏůɤ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ ŬɡŰɐɠ, ɞ ˊŬɑəŰɖɠ ŮˊŮəŰŮɑɜŮɘ 

Űɘɠ ŭɡɜŬŰɧŰɖŰɏɠ Űɞɡ əŬɘ ŭɘŬɛɞɟűɩɜŮɘ Űɖ ɢɤɟɘəɐ ŭɘɎŰŬɝɖ Űɖɠ ɓɎůɖɠ Űɞɡ ůɨɛűɤɜŬ ɛŮ Űɖɜ ŮˊɘɗɡɛɖŰɐ 

ŰŬəŰɘəɐ ˊɟɞůɏɔɔɘůɖ. ɆŰɞ Project Lead, ɖ ŭɘŬŭɘəŬůɑŬ ŮəəɘɜŮɑ Ŭˊɧ Űɖ ɔɟŬűɘəɐ ŭɘŮˊŬűɐ ɢɟɐůŰɖ ɛŮ Űɖɜ 

Ůˊɘɚɞɔɐ Űɞɡ ŮˊɘɗɡɛɖŰɞɨ əŰɖɟɑɞɡ əŬɘ Űɖɜ ŮɜŮɟɔɞˊɞɑɖůɖ Űɖɠ əŬŰɎůŰŬůɖɠ əŬŰŬůəŮɡɐɠ (Construction 

Mode), əŬŰɎ Űɖɜ ɞˊɞɑŬ ˊŬɟɏɢŮŰŬɘ ɞˊŰɘəɐ ˊɟɞŮˊɘůəɧˊɖůɖ Űɞɡ əŰɖɟɑɞɡ ůŰɞɜ ɢɩɟɞ ŰɞˊɞɗɏŰɖůɖɠ. ɀŮ Űɖɜ 

ŮˊɘɓŮɓŬɑɤůɖ Űɞɡ ˊŬɑəŰɖ, Űɞ ŬɑŰɖɛŬ ˊɟɞɤɗŮɑŰŬɘ ůŰɞ ůɨůŰɖɛŬ ŭɘŬɢŮɑɟɘůɖɠ əŬŰŬůəŮɡɩɜ, ɧˊɞɡ ŮəŰŮɚɞɨɜŰŬɘ 

ɞɘ ŬˊŬɟŬɑŰɖŰɞɘ ɏɚŮɔɢɞɘ ŮɔəɡɟɧŰɖŰŬɠ əŬɘ ŭŮůɛŮɨŮŰŬɘ ɞ ŬˊŬɘŰɞɨɛŮɜɞɠ ɢɩɟɞɠ. ȼ ŰŮɚɘəɐ ŰɞˊɞɗɏŰɖůɖ ŭŮɜ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ůŮ ŬɡɗŬɑɟŮŰɞ ůɖɛŮɑɞ Űɞɡ ɢɎɟŰɖ, ŬɚɚɎ ɓŬůɑɕŮŰŬɘ ůŰɞ ŮɝŮɘŭɘəŮɡɛɏɜɞ ˊɚɏɔɛŬ 

əŬŰŬůəŮɡɐɠ (Construction Grid) ˊɞɡ ŬɜŬˊŰɨɢɗɖəŮ ɔɘŬ Űɘɠ ŬɜɎɔəŮɠ Űɞɡ ɏɟɔɞɡ. 

 

 
ȺɘəɧɜŬ 78: ȹɘɎɔɟŬɛɛŬ ŬəɞɚɞɡɗɑŬɠ. ũŮɜɘəɐ ɟɞɐ ŮɜŮɟɔŮɘɩɜ ɔɘŬ Űɖ ŮɛűɎɜɘůɖ ɜɏɞɡ əŰɖɟɑɞɡ ůŰɞɜ ɢɎɟŰɖ. 

 

4.7.1 Terrain əŬɘ Construction Grid 

ɋɠ ɞˊŰɘəɐ əŬɘ ɚŮɘŰɞɡɟɔɘəɐ ɓɎůɖ Űɞɡ əɧůɛɞɡ Űɞɡ Project Lead ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ Űɞ Ůˊɑůɖɛɞ 

ˊŬəɏŰɞ Terrain Űɖɠ ɛɖɢŬɜɐɠ Unity. ɇɞ Terrain ŬˊɞŰŮɚŮɑ Űɖɜ ŮˊɘűɎɜŮɘŬ ˊɎɜɤ ůŰɖɜ ɞˊɞɑŬ 

ŬɜŬˊŰɨůůŮŰŬɘ ɞ ɢɎɟŰɖɠ əŬɘ űɏɟŮɘ Űɞ ŮˊɑˊŮŭɞ (layer) Ground. ȺɜůɤɛŬŰɩɜɞɜŰŬɘ Ůˊɑůɖɠ ŰŬ ŬˊŬɟŬɑŰɖŰŬ 

ůŰɞɘɢŮɑŬ ŬɚɚɖɚŮˊɑŭɟŬůɖɠ, ɧˊɤɠ Terrain Collider əŬɘ NavMesh Surface, ɩůŰŮ ɜŬ ɡˊɞůŰɖɟɑɕɞɜŰŬɘ Űɧůɞ ɖ 

ˊɚɞɐɔɖůɖ Űɤɜ ɛɞɜɎŭɤɜ ɧůɞ əŬɘ ɞɘ ŬɚɚɖɚŮˊɘŭɟɎůŮɘɠ ɛŮ Űɞ ɏŭŬűɞɠ. Ⱥˊɘˊɚɏɞɜ, ɛɏůɤ Űɤɜ ŮɟɔŬɚŮɑɤɜ 

ɔɚɡˊŰɘəɐɠ əŬɘ ɓŬűɐɠ Űɞɡ Unity, ɞ ɢɎɟŰɖɠ ŬˊɞəŰɎŮɘ əŬɘ ɞˊŰɘəɐ ɡˊɧůŰŬůɖ. ɇɞ ŬɜɎɔɚɡűɞ ŭɘŬɛɞɟűɩɗɖəŮ 

ɛŮ ɢŬɟŬəŰɖɟɘůŰɘəɎ ɧˊɤɠ ɓɞɡɜɞəɞɟűɏɠ, əŬɘ ɡɣɞɛŮŰɟɘəɏɠ ɛŮŰŬɓɞɚɏɠ əŬɘ ɕɤɔɟŬűɑůŰɖəŮ ɛŮ ŭɘŬűɞɟɎ ɡɚɘəɎ, 

ˊɟɞůŭɑŭɞɜŰŬɠ ůŰɞɜ ɢɎɟŰɖ Űɖ ŰŮɚɘəɐ ɛɞɟűɐ Űɖɠ ȺɘəɧɜŬɠ 79. 

 
ȺɘəɧɜŬ 79: Terrain Űɞɡ ɢɎɟŰɖ Űɞɡ Project Lead. 
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ũɘŬ Űɖ ́ ɟɞůɗɐəɖ ́ ŮɟɘɓŬɚɚɞɜŰɘəɐɠ ɚŮˊŰɞɛɏɟŮɘŬɠ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ůŰɞɘɢŮɑŬ ɓɚɎůŰɖůɖɠ 

(foliage), ŰŬ ɞˊɞɑŬ ɏɢɞɡɜ ˊŬɟŬɛŮŰɟɞˊɞɘɖɗŮɑ ɛŮ ɔɜɩɛɞɜŬ Űɖɜ Ŭˊɧŭɞůɖ. ɆŮ əɞɜŰɘɜɐ ŬˊɧůŰŬůɖ 

ŬˊɞŭɑŭɞɜŰŬɘ ɤɠ ˊɚɐɟɖ ŰɟɘůŭɘɎůŰŬŰŬ ɛɞɜŰɏɚŬ, Ůɜɩ ůŮ ɛŮɔŬɚɨŰŮɟɖ ŬˊɧůŰŬůɖ ɛŮŰŬŰɟɏˊɞɜŰŬɘ ůŮ 

ŭɘůŭɘɎůŰŬŰŮɠ ŬɜŬˊŬɟŬůŰɎůŮɘɠ (billboards), ɧˊɤɠ űŬɑɜŮŰŬɘ ŮɜŭŮɘəŰɘəɎ ůŰɖɜ ȺɘəɧɜŬ 80. ȳŰŬɜ 

ŬˊɞɛŬəɟɡɜɗɞɨɜ ˊŮɟŬɘŰɏɟɤ ɐ Ůɝɏɚɗɞɡɜ Űɞɡ ɞˊŰɘəɞɨ ˊŮŭɑɞɡ Űɖɠ əɎɛŮɟŬɠ, ŮűŬɟɛɧɕŮŰŬɘ ɛɖɢŬɜɘůɛɧɠ 

culling, ɩůŰŮ ɜŬ ˊŬɨŮɘ ɖ Ŭˊɧŭɞůɐ Űɞɡɠ əŬɘ ɜŬ ˊŮɟɘɞɟɑɕŮŰŬɘ Űɞ ɡˊɞɚɞɔɘůŰɘəɧ əɧůŰɞɠ.  

 

 
ȺɘəɧɜŬ 80: ȹɏɜŭɟɞ Űɞɡ Project Lead. ȷɟɘůŰŮɟɎ ůŮ ˊɚɐɟɖ ɚŮˊŰɞɛɏɟŮɘŬ, ŭŮɝɘɎ ůŮ billboard. 

 ȾŮɜŰɟɘəɧ ŰɛɐɛŬ Űɞɡ ůɡůŰɐɛŬŰɞɠ əŬŰŬůəŮɡɐɠ ŬˊɞŰŮɚŮɑ ɖ əɚɎůɖ ╒▫▪▼◄►◊╬◄░▫▪╖►░▀, ɖ 

ɞˊɞɑŬ ɡɚɞˊɞɘŮɑ Űɞ ŮɝŮɘŭɘəŮɡɛɏɜɞ ˊɚɏɔɛŬ ŰɞˊɞɗɏŰɖůɖɠ əŰɖɟɑɤɜ əŬɘ ŮɑɜŬɘ ˊɟɞůɓɎůɘɛɖ əŬɗɞɚɘəɎ ɛɏůɤ 

Űɞɡ ὴόὦὰὭὧ ίὸὥὸὭὧ ὅέὲίὸὶόὧὸὭέὲὋὶὭὨ ὍὲίὸὥὲὧὩȢ ɇɞ ˊɚɏɔɛŬ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ Ůˊɘɛɏɟɞɡɠ əŮɚɘɎ 

(ὋὶὭὨὅὩὰὰ), ɧˊɞɡ əɎɗŮ əŮɚɑ ŬˊɞɗɖəŮɨŮɘ ɓɞɖɗɖŰɘəɏɠ ˊɚɖɟɞűɞɟɑŮɠ ɧˊɤɠ Űɞ əɏɜŰɟɞ Űɞɡ ůŰɞɜ əɧůɛɞ, Űɞ 

ůɖɛŮɑɞ ŬɜŬűɞɟɎɠ (pivot), Űɘɠ ůɡɜŰŮŰŬɔɛɏɜŮɠ Űɞɡ ůŰɞ ˊɚɏɔɛŬ əŬɘ Űɖɜ əŬŰɎůŰŬůɖ ŭɘŬɗŮůɘɛɧŰɖŰɎɠ Űɞɡ, 

ɧˊɤɠ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 81. ȼ ɨˊŬɟɝɖ ŬɜŮɝɎɟŰɖŰɞɡ ˊɚɏɔɛŬŰɞɠ əŬɗɘůŰɎ ůŬűɏɠ ɧŰɘ ɞɘ 

ůɡɜŰŮŰŬɔɛɏɜŮɠ Űɞɡ əɧůɛɞɡ ŭŮɜ ŬɜŰɘůŰɞɘɢɞɨɜ ɎɛŮůŬ ůŮ ůɡɜŰŮŰŬɔɛɏɜŮɠ əŮɚɘɩɜ, ŬɚɚɎ ŬˊŬɘŰŮɑŰŬɘ 

ŮɜŭɘɎɛŮůɖ ɛŮŰŬŰɟɞˊɐ.  

 

 
ȺɘəɧɜŬ 81: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. ȹŮŭɞɛɏɜŬ əŮɚɘɞɨ ˊɚɏɔɛŬŰɞɠ. 

ũɘŬ Űɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ŭɨɞ ŭɘŬəɟɘŰɏɠ ŭɞɛɏɠ. ȼ ˊɟɩŰɖ ŮɑɜŬɘ ɏɜŬɠ 

ŭɘůŭɘɎůŰŬŰɞɠ ˊɑɜŬəŬɠ ὋὶὭὨὅὩὰὰȟȟ ɞ ɞˊɞɑɞɠ ŬˊɞɗɖəŮɨŮɘ Űɞ ůɨɜɞɚɞ Űɤɜ əŮɚɘɩɜ Űɞɡ ɢɎɟŰɖ. ȼ ŭŮɨŰŮɟɖ 
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ŮɑɜŬɘ ɛɑŬ ŭɞɛɐ ὌὥίὬὛὩὸὠὩὧὸέὶςὍὲὸ, ɖ ɞˊɞɑŬ ŭɘŬŰɖɟŮɑ Űɘɠ əŬŰŮɘɚɖɛɛɏɜŮɠ ɗɏůŮɘɠ Űɞɡ ˊɚɏɔɛŬŰɞɠ əŬɘ 
ŮˊɘŰɟɏˊŮɘ ŰŬɢɨŰŬŰɞ ɏɚŮɔɢɞ ŭɘŬɗŮůɘɛɧŰɖŰŬɠ ɛɏůɤ ŬɜŬɕɐŰɖůɖɠ ɓɎůŮɘ ůɡɜŰŮŰŬɔɛɏɜɤɜ. ȼ Ŭɟɢɘəɞˊɞɑɖůɖ 

Űɞɡ ˊɚɏɔɛŬŰɞɠ ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮ ɓɎůɖ Űɘɠ ŭɘŬůŰɎůŮɘɠ Űɞɡ ɢɎɟŰɖ əŬɘ Űɞ ŮˊɘɚŮɔɛɏɜɞ ɛɏɔŮɗɞɠ əŮɚɘɞɨ, 

ɧˊɤɠ űŬɑɜŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 82.  

 

 
ȺɘəɧɜŬ 82: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. ȹɖɛɘɞɡɟɔɑŬ ˊɚɏɔɛŬŰɞɠ. 

ȼ əɚɎůɖ ˊŬɟɏɢŮɘ Ůˊɑůɖɠ ɓɞɖɗɖŰɘəɏɠ ɛŮɗɧŭɞɡɠ ɛŮŰŬůɢɖɛŬŰɘůɛɞɨ ůɡɜŰŮŰŬɔɛɏɜɤɜ, ɩůŰŮ ɛɑŬ ɗɏůɖ Űɞɡ 

əɧůɛɞɡ ɜŬ ɛŮŰŬŰɟɏˊŮŰŬɘ ůŰɖɜ ŬɜŰɑůŰɞɘɢɖ ɗɏůɖ Űɞɡ ˊɚɏɔɛŬŰɞɠ əŬɘ ŬɜŰɘůŰɟɧűɤɠ, ɛɏůɤ ůɡɜŬɟŰɐůŮɤɜ:  

¶ ὠὩὧὸέὶςὍὲὸ ὋὩὸὋὶὭὨὖέίὭὸὭέὲὠὩὧὸέὶσ ύέὶὰὨὖέί əŬɘ  

¶ ὠὩὧὸέὶσ ὋὩὸὡέὶὰὨὖέίὭὸὭέὲὠὩὧὸέὶς ὴὥὭὶ.  
ɄŬɟɎɚɚɖɚŬ, ɡɚɞˊɞɘɞɨɜŰŬɘ ɚŮɘŰɞɡɟɔɑŮɠ ɔɘŬ Űɖ ŭɏůɛŮɡůɖ əŬɘ ŬˊŮɚŮɡɗɏɟɤůɖ əŮɚɘɩɜ, əŬɗɩɠ əŬɘ ɔɘŬ 

Űɞɜ ɎɛŮůɞ ɏɚŮɔɢɞ Űɞɡ Ŭɜ ɏɜŬ əŮɚɑ ŮɑɜŬɘ ŭɘŬɗɏůɘɛɞ ɐ əŬŰŮɘɚɖɛɛɏɜɞ, ɧˊɤɠ ŮɜŭŮɘəŰɘəɎ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɖɜ 

ȺɘəɧɜŬ 83. ɇɏɚɞɠ, ŬɜŬˊŰɨɢɗɖəŮ Ůɘŭɘəɧ ŮɟɔŬɚŮɑɞ ŬˊɞůűŬɚɛɎŰɤůɖɠ ɔɘŬ Űɖɜ ɞˊŰɘəɐ ŬˊŮɘəɧɜɘůɖ Űɞɡ 

ˊɚɏɔɛŬŰɞɠ ŮˊɎɜɤ ůŰɞ Terrain, ŭɘŮɡəɞɚɨɜɞɜŰŬɠ Űɧůɞ Űɖɜ ŬɜɎˊŰɡɝɖ ɧůɞ əŬɘ Űɞɜ ɏɚŮɔɢɞ Űɖɠ ɞɟɗɐɠ 

ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ (ȺɘəɧɜŬ 84).  
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ȺɘəɧɜŬ 83: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. ɆɡɜŬɟŰɐůŮɘɠ ɔɘŬ ŭɘŬɢŮɑɟɘůɖ ˊɚɏɔɛŬŰɞɠ. 

 

 
ȺɘəɧɜŬ 84: ɃˊŰɘəɐ ŬɜŬˊŬɟɎůŰŬůɖ ˊɚɏɔɛŬŰɞɠ ůŰɞ Terrain. 

4.7.2 ȷɚɚɖɚŮˊɑŭɟŬůɖ ɄŬɑəŰɖ əŬɘ ȿŮɘŰɞɡɟɔɑŬ ȾŬŰŬůəŮɡɐɠ ȾŰɖɟɑɤɜ 

 ȼ ŭɘŬŭɘəŬůɑŬ əŬŰŬůəŮɡɐɠ ɛɑŬɠ ŭɞɛɐɠ ɝŮəɘɜɎŮɘ Ŭˊɧ Űɖ ůŰɘɔɛɐ ˊɞɡ ɞ ˊŬɑəŰɖɠ ŮˊɘɚɏɝŮɘ ɏɜŬ 

əŰɐɟɘɞ Ŭˊɧ Űɞ ˊɚŬɑůɘɞ əŬŰŬůəŮɡɐɠ əŰɖɟɑɤɜ Űɖɠ ɔɟŬűɘəɐɠ ŭɘŮˊŬűɐɠ. ȳˊɤɠ űŬɑɜŮŰŬɘ ůŰɖɜ ȺɘəɧɜŬ 

85, əɎɗŮ əɞɡɛˊɑ ŬɜŰɘůŰɞɘɢŮɑ əŬɘ ůŮ ɛɑŬ Ůˊɘɚɞɔɐ, ɛŮ Űɞ əɧůŰɞɠ ŰɞˊɞɗɏŰɖůɖɠ Űɖɠ ŭɞɛɐɠ ɜŬ ŬɜŬɔɟɎűŮŰŬɘ 

ŮˊɎɜɤ ŬɟɘůŰŮɟɎ ɛŮ ůəɞˊɧ Űɖɜ Ůɜɖɛɏɟɤůɖ Űɞɡ ˊŬɑəŰɖ.  ȳŰŬɜ ˊɟŬɔɛŬŰɞˊɞɘɖɗŮɑ əɚɘə ˊɎɜɤ ůŮ 

ɞˊɞɘɞŭɐˊɞŰŮ əɞɡɛˊɑ Űɞɡ ˊɚŬɘůɑɞɡ, ɖ ɔɟŬűɘəɐ ŭɘŮˊŬűɐ ˊŬɑəŰɖ ŮəˊɏɛˊŮɘ ɛɏůɤ Űɞɡ ŭɑŬɡɚɞɡ Űɞˊɘəɐɠ 

ŮˊɘəɞɘɜɤɜɑŬɠ Local Event Bus Űɞ ůɡɛɓɎɜ ὉὲὸὩὶὅέὲίὸὶόὧὸὭέὲὓέὨὩὉὺὩὲὸ. 
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ȺɘəɧɜŬ 85: ũɟŬűɘəɐ ŭɘŮˊŬűɐ ɢɟɐůŰɖ. ɄɚŬɑůɘɞ Ůˊɘɚɞɔɐɠ əŬŰŬůəŮɡɐɠ əŰɖɟɑɤɜ. 

 ȹɏəŰɖɠ Űɞɡ ůɡɛɓɎɜŰɞɠ ὉὲὸὩὶὅέὲίὸὶόὧὸὭέὲὓέὨὩὉὺὩὲὸ ŮɑɜŬɘ ɖ əɚɎůɖ Űɞɡ ˊŬɑəŰɖ 

ὖὰὥώὩὶὓέόίὩὃὧὸὭέὲί. ɀŮ Űɖ ɚɐɣɖ Űɞɡ ɛɖɜɨɛŬŰɞɠ, ɖ əɚɎůɖ ŬɜŬəŰɎ ŰŬ ɛŮŰŬűŮɟɧɛŮɜŬ ŭŮŭɞɛɏɜŬ ˊɞɡ 

ˊɟɞůŭɘɞɟɑɕɞɡɜ Űɞ əŰɐɟɘɞ Űɞ ɞˊɞɑɞ ŮˊɘɗɡɛŮɑ ɜŬ əŬŰŬůəŮɡɎůŮɘ ɞ ˊŬɑəŰɖɠ, ˊɟɞŮŰɞɘɛɎɕŮɘ Űɞ ɞɚɞɔɟŬűɘəɧ 

Ůɑŭɤɚɞ Űɖɠ ŭɞɛɐɠ (ɧˊɤɠ ŬɜŬűɏɟɗɖəŮ ůŰɖɜ ɡˊɞŮɜɧŰɖŰŬ 4.4.4) əŬɘ ɗɏŰŮɘ Űɖ ɛŮŰŬɓɚɖŰɐ Ůɚɏɔɢɞɡ ɟɞɐɠ 

ὭὲὅέὲίὸὶόὧὸὭέὲὓέὨὩ, Űɨˊɞɡ bool, ůŮ əŬŰɎůŰŬůɖ ŬɚɖɗŮɑŬɠ. ȷˊɧ Űɞ ůɖɛŮɑɞ ŬɡŰɧ əŬɘ ɏˊŮɘŰŬ, ůŰɖ ɛɏɗɞŭɞ 

ὟὴὨὥὸὩ ŮɜŮɟɔɞˊɞɘŮɑŰŬɘ Űɞ ŰɛɐɛŬ ɚɞɔɘəɐɠ Űɖɠ ȺɘəɧɜŬɠ 86, ɛɏůɤ Űɞɡ ɞˊɞɑɞɡ ɞ ˊŬɑəŰɖɠ ŮɘůɏɟɢŮŰŬɘ ůŰɖ 
ɟɞɐ əŬŰŬůəŮɡɐɠ əŰɖɟɑɤɜ. 

ɆɨɛűɤɜŬ ɛŮ Űɖ ůɡɔəŮəɟɘɛɏɜɖ ɡɚɞˊɞɑɖůɖ, ɛŮ ŬɟɘůŰŮɟɧ əɚɘə ŮəəɘɜŮɑ ɖ ŭɘŬŭɘəŬůɑŬ ŰɞˊɞɗɏŰɖůɖɠ 

Űɖɠ ŭɞɛɐɠ əŬɘ ɞ ˊŬɑəŰɖɠ ŮɝɏɟɢŮŰŬɘ Ŭˊɧ Űɖɜ əŬŰɎůŰŬůɖ əŬŰŬůəŮɡɐɠ. ȺɎɜ ŮˊɘɗɡɛŮɑ ŭɘŬŭɞɢɘəɐ ŰɞˊɞɗɏŰɖůɖ 

ˊɞɚɚŬˊɚɩɜ əŰɖɟɑɤɜ, ŭɘŬŰɖɟŮɑ ˊɘŮůɛɏɜɞ Űɞ ˊɚɐəŰɟɞ ñShiftò əŬɘ ˊɟŬɔɛŬŰɞˊɞɘŮɑ ɏɜŬ ŬɟɘůŰŮɟɧ əɚɘə ɔɘŬ 

əɎɗŮ ɜɏŬ ŰɞˊɞɗɏŰɖůɖ, ɢɤɟɑɠ ɏɝɞŭɞ Ŭˊɧ Űɖ ŭɘŬŭɘəŬůɑŬ. ȷɜŰɑůŰɞɘɢŬ, ɖ Ŭəɨɟɤůɖ Űɖɠ ɚŮɘŰɞɡɟɔɑŬɠ 

ˊɟŬɔɛŬŰɞˊɞɘŮɑŰŬɘ ɛŮ ŭŮɝɑ əɚɘə, ɞˊɧŰŮ Űɞ ůɨůŰɖɛŬ ŮɝɏɟɢŮŰŬɘ Ŭˊɧ Űɞ Construction Mode. 

 ȾŬŰɎ Űɖɜ ŰɞˊɞɗɏŰɖůɖ Ůɜɧɠ əŰɖɟɑɞɡ əŬɚŮɑŰŬɘ ɖ ɛɏɗɞŭɞɠ ὖὰὥὧὩὄόὭὰὨὭὲὫ, ůŰɞ ŮůɤŰŮɟɘəɧ Űɖɠ 

ɞˊɞɑŬɠ ŮɚɏɔɢŮŰŬɘ ɖ ŮɔəɡɟɧŰɖŰŬ Űɤɜ ŭŮŭɞɛɏɜɤɜ ˊɞɡ ŬɜŰɘůŰɞɘɢɞɨɜ ůŰɖɜ ŮˊɘɚŮɔɛɏɜɖ ŭɞɛɐ əŬɘ ŬɜŬəŰɎŰŬɘ 

Űɞ ůɖɛŮɑɞ Űɞɡ əɧůɛɞɡ ůŰɞ ɞˊɞɑɞ ɞ ˊŬɑəŰɖɠ ɡˊɏŭŮɘɝŮ Űɖɜ ŮˊɘɗɡɛɖŰɐ ɗɏůɖ. ɆŰɖ ůɡɜɏɢŮɘŬ, ɖ ŭɘŬŭɘəŬůɑŬ 

ˊɟɞɤɗŮɑŰŬɘ ůŰɖ ɛɏɗɞŭɞ ὙὩήόὩίὸὖὰὥὧὩὄόὭὰὨὭὲὫ (ȺɘəɧɜŬ 87), ɧˊɞɡ ɛŮŰŬűɏɟɞɜŰŬɘ Űɞ ŬɜŬɔɜɤɟɘůŰɘəɧ 

Űɞɡ əŰɖɟɑɞɡ əŬɘ ɖ ŮˊɘɚŮɔɛɏɜɖ ɗɏůɖ ŰɞˊɞɗɏŰɖůɖɠ. ȷˊɧ Űɞ ůɖɛŮɑɞ ŬɡŰɧ ɖ Ůɡɗɨɜɖ ɛŮŰŬɓɘɓɎɕŮŰŬɘ ůŰɞɜ 

ὅέὲίὸὶόὧὸὭέὲὓὥίὸὩὶ, ɞ ɞˊɞɑɞɠ ŬˊɞůŰɏɚɚŮɘ ŭɘəŰɡŬəɧ ŬɑŰɖɛŬ Űɨˊɞɡ ὅέάάὥὲὨ, ɩůŰŮ ɞɘ ŰŮɚɘəɞɑ 
ɏɚŮɔɢɞɘ əŬɘ ɖ Ůˊɘəɨɟɤůɖ Űɖɠ ŰɞˊɞɗɏŰɖůɖɠ ɜŬ ˊɟŬɔɛŬŰɞˊɞɘɖɗɞɨɜ ɛŮ ŬɡɗŮɜŰɑŬ ŭɘŬəɞɛɘůŰɐ.  
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ȺɘəɧɜŬ 86: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. Ʌɞɐ əŬŰŬůəŮɡɐɠ əŰɖɟɑɤɜ. 

 

 
ȺɘəɧɜŬ 87: ɆŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ. ȷɑŰɖɛŬ ɔɘŬ ŰɞˊɞɗɏŰɖůɖ əŰɖɟɑɞɡ. 

4.7.3 ȹɘŬɢŮɑɟɘůɖ ɇɞˊɞɗɏŰɖůɖɠ əŬɘ ɀɖɢŬɜɘůɛɧɠ Ⱥˊɘəɨɟɤůɖɠ 

 ȼ ŭɘŬŭɘəŬůɑŬ ŰɞˊɞɗɏŰɖůɖɠ Űɞɡ əŰɖɟɑɞɡ ůɡɜŮɢɑɕŮɘ ŮɜŰɧɠ Űɞɡ ╒▫▪▼◄►◊╬◄░▫▪╜╪▼◄▄► əŬɘ 

ůɡɔəŮəɟɘɛɏɜŬ ŮɜŰɧɠ Űɖɠ ůɡɜɎɟŰɖůɖɠ ὅάὨὙὩήόὩίὸὖὰὥὧὩὄόὭὰὨὭὲὫ. ȺɜŰɧɠ Űɞɡ ůɩɛŬŰɞɠ Űɖɠ 

ˊɟɞŬɜŬűŮɟɗŮɑůŬɠ ɛŮɗɧŭɞɡ ŮəŰŮɚɞɨɜŰŬɘ ůŮɘɟɘŬəɎ ˊɞɚɚŬˊɚɞɑ ɏɚŮɔɢɞɘ, ůŮ ˊŮɟɑˊŰɤůɖ ŮˊɘŰɡɢɑŬɠ ɖ 

ŭɘŬŭɘəŬůɑŬ ůɡɜŮɢɑɕŮɘ ɏɤɠ Űɖɜ ŰŮɚɘəɐ ŰɞˊɞɗɏŰɖůɖ Űɞɡ əŰɖɟɑɞɡ ůŰɞɜ ɢɎɟŰɖ əŬɘ ůŮ ́ ŮɟɑˊŰɤůɖ ɧˊɞɡ 

ŬɜŬəɨɣŮɘ ˊɟɧɓɚɖɛŬ, ɞ ŭɘŬəɞɛɘůŰɐɠ ŬˊɞůŰɏɚɚŮɘ ůŰɞɢŮɡɛɏɜɖ ŬˊɎɜŰɖůɖ ůŰɞɜ ˊŬɑəŰɖ ˊɞɡ ɡˊɏɓŬɚŮ Űɞ 

ŬɑŰɖɛŬ ɛɏůɤ Űɖɠ ɛŮɗɧŭɞɡ: ὝὥὶὫὩὸὙὴὧὔέὸὭὪώὊὥὭὰόὶὩ. ȼ ŮəŰɏɚŮůɖ ŬɡŰɐɠ Űɖɠ ŮɜŰɞɚɐɠ ŮˊɘŰɡɔɢɎɜŮŰŬɘ ɛŮ 

Űɖ ɢɟɐůɖ Űɖɠ ɚɏɝɖɠ əɚŮɘŭɑ [TargetRpc] əŬɘ Űɖ ůɡɛˊŮɟɑɚɖɣɖ Űɖɠ ɛŮŰŬɓɚɖŰɐɠ Űɨˊɞɡ 

ὔὩὸύέὶὯὅέὲὲὩὧὸὭέὲ ɤɠ ɧɟɘůɛŬ Űɖɠ ůɡɜɎɟŰɖůɖɠ, ɏŰůɘ ɩůŰŮ ɜŬ əŬɗɑůŰŬŰŬɘ ŭɡɜŬŰɐ ɖ ŮɨɟŮůɖ Űɞɡ ˊŬɑəŰɖ 

ˊɞɡ ɡˊɏɓŬɚŮ Űɞ ŬɑŰɖɛŬ ŰɞˊɞɗɏŰɖůɖɠ əŰɖɟɑɞɡ.  

 Ƀ ˊɟɩŰɞɠ ɏɚŮɔɢɞɠ, ɞ ɞˊɞɑɞ ˊŬɟɞɡůɘɎɕŮŰŬɘ ůŰɞ ůŰɘɔɛɘɧŰɡˊɞ əɩŭɘəŬ Űɖɠ ȺɘəɧɜŬɠ 88, ŮɚɏɔɢŮɘ ŮɎɜ 

ɡűɑůŰŬɜŰŬɘ ɓŬůɘəɎ ŰŮɢɜɘəɎ ůŰɞɘɢŮɑŬ ˊɞɡ ŮɑɜŬɘ ŬˊŬɟŬɑŰɖŰŬ ɔɘŬ Űɖɜ ˊŮɟɎŰɤůɖ Űɖɠ ŭɘŬŭɘəŬůɑŬɠ. ȷɟɢɘəɎ, 

ŮɚɏɔɢŮŰŬɘ ɛɏůɤ Űɞɡ ὦόὭὰὨὭὲὫὍὨ, ŮɎɜ ɡˊɎɟɢŮɘ Űɞ əŰɐɟɘɞ ŮɜŰɧɠ Űɞɡ ɚŮɝɘəɞɨ ŭɘŬŰɐɟɖůɖɠ əŰɖɟɑɤɜ Űɞɡ 

ŭɘŬəɞɛɘůŰɐ əŬɘ əŬŰɧˊɘɜ ŮɎɜ ɞ ˊŬɑəŰɖɠ ˊɞɡ ɡˊɏɓŬɚŮ Űɞ ŬɑŰɖɛŬ, ŭɘŬɗɏŰŮɘ ὖὰὥώὩὶὛὸὥὸὩ ŮɝɎɟŰɖɛŬ, Űɞ ɞˊɞɑɞ 

ŬˊŬɘŰŮɑŰŬɘ ɔɘŬ ɜŬ ŬˊɞŭɞɗŮɑ ɖ ɘŭɘɞəŰɐŰɖɠ ůŰɞ ɜɏɞ əŰɐɟɘɞ.  






















































































































































