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 Õóóäàñ 1 

 

 

 

ÎÐØÈË 

 

  

    Êîìïüþòåðûí õ¿÷èí ÷àäàë, ìýäýýëëèéí òåõíîëîãè õºãæèõèéí õýðýýð 

êîìïüþòåð ãðàôèê õ¿÷òýé õºãæèæ ò¿¿íèéã äàãààä 3 õýìæýýñò áîäèò 

ä¿ðñëýëòýé êîìïüþòåð òîãëîîì áèäíèé àìüäðàëûí íýã õýñýã áîëæýý. 3 

õýìæýýñò êîìïüþòåð òîãëîîì íü çºâõºí çóãàà öýíãýëýýð çîãñîõã¿é ñóðãàëò, 

òàíèí ìýäýõ¿éí óòãààðàà ºðãºí õýðýãëýãäýõ áîëæýý. Æèøýý íü íèñãýã÷äèéí 

ñóðãàëòûí ïðîãðàì, æîëîîíû ñóðãàëòûí ïðîãðàì çýðýã 3 õýìæýýñò /öààøèä 

3d/ ïðîãðàìóóä íü èõ õýìæýýíèé õºðºíãº ìºíãº, öàã õóãàöàà õýìíýõ íü 

òîäîðõîé. 10-ààä æèëèéí ºìíº áèä 80486 ïðîöåññîð äýýð DOOM ãýäýã 3d 

òîãëîîìûã àíõ òîãëîæ áàéñàí áîë îäîîãèéí 3d òîãëîîìóóä íü 3d êîìïüþòåð 

ãðàôèê, 3d äóó ÷èìýý, õèéìýë îþóí óõààí á¿ãä ë áàðàã áîäèò àìüäðàë 

äýýðõòýé òóí îéð äºõºæ î÷æýý. 3d àìüä ä¿ðñëýëòýé òîãëîîìûí õàìãèéí 

÷óõàë ç¿éë íü 3D game engine ãýæ íýðëýãäýõ êîäóóä áàéäàã. 3 õýìæýýñò 

òîãëîîìûí õºäºëã¿¿ð íü 3d òîãëîîìä õýðýãëýãäýõ 3d ãðàôèê ºãºãäëèéí 

á¿òýö, 3 õýìæýýñò àìüä ä¿ðñëýëèéã ä¿ðñëýí õàðóóëàõ êîäóóä, ìºí ò¿¿í÷ëýí 

òîãëîîìûí îð÷èíã á¿ðä¿¿ëýõ êàìåð, ãýðýë, ñ¿¿äýð, óäèðäëàãà, õèéìýë îþóí 

óõààí,  ôèçèêèéí õóóëèóä çýðýã òîãëîîìîíä øààðäëàãàòàé õàìãèéí ÷óõàë 

ç¿éë¿¿äèéã àãóóëñàí êîäóóäààð çîãñîõã¿é 3d òîãëîîìûã á¿òýýõýä 

øààðäëàãàòàé õýðýãëýýíèé ïðîãðàìóóäûí íèéëìýë þì. Òîãëîîìûã 

á¿òýýõýä øààðäëàãàòàé õýðýãëýýíèé ïðîãðàìóóä ãýäýãò óã òîãëîîìîíä 

àøèãëàãäàõ 2 õýìæýýñò çóðàã, 3 õýìæýýñò ìîäåëü, 3d àíèìàöè, ÷èìýý, 

äóóíû ýôôåêò¿¿ä, ñòåðåî õºãæèì çýðýã ìýäýýëë¿¿äýý ¿¿ñãýõ, çàñâàðëàõ 

ïðîãðàìóóä îðíî. 
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 Õóóäàñ 2 

 

 

I Á¯ËÝÃ. ÎÍÎËÛÍ ÕÝÑÝÃ 

 

 

1.1    3 ÕÝÌÆÝÝÑÒ ÒÎÃËÎÎÌÛÍ ÕªÄªËÃ¯¯ÐÈÉÍ ÒÓÕÀÉ 

 

    3 õýìæýýñò òîãëîîìóóäàä 3 õýìæýýñò ºãºãäëèéí á¿òýö, ôàéëûí ôîðìàò, 

òîãëîîìûí èíòåðôåéñ, òºðºë á¿ðèéí API àøèãëàí äýëãýöýíä ä¿ðñëýõ, 

ïðîãðàììûí äàâòàëò, ãýðýë, ñ¿¿äýð, íàð, ãàë, óñ, øóóðãà, öàñ çýðýã 

ýôôåêò¿¿ä, óäèðäëàãà, êàìåð áà ñ¿ëæýýíèé èíòåðôåéñ á¿õèé ë 

ïðîãðàì÷ëàëàà òóõàéí àøèãëàæ áàéãàà 3 õýìæýýñò òîãëîîìûí õºäºëã¿¿ð 

äýýð ñêðèïò êîäîîð áè÷äýã. ªºðººð õýëáýë 3 õýìæýýñò òîãëîîìûí 

õºäºëã¿¿ð íü òîãëîîìûí ïðîãðàì÷ëàëä ñêðèïò ïðîãðàì÷ëàëûí õýë íü 

áîëíî ãýñýí ¿ã.  3 õýìæýýñò êîìïüþòåð òîãëîîì íü 3 õýìæýýñò òîãëîîìûí 

õºäºëã¿¿ðýýðýý äàìæèí á¿õ API ôóíêöóóä, OpenGL, DirectX ôóíêöóóääàà 

õàíääàã. Ñàéí 3 õýìæýýñò òîãëîîìûí õºäºëã¿¿ð àøèãëàñàí òîãëîîì 

ä¿ðñëýë ñàéòàé, ãàöàëäàõã¿é, çîõèîí áàéãóóëàëòòàé áîëäîã. Õ¿ñíýãò 1.1–ò 

2003 îíû øèëäýã 10-í 3 õýìæýýñò òîãëîîìûí õºäºëã¿¿ðèéã ¿ç¿¿ëýâ. 

Òîãëîîì ãàðãàäàãã¿é, çºâõºí 3D Game Engine õèéäýã êîðïîðàöèóä ÷ îëîí 

áàéäàã. Òºðºë á¿ðèéí 3D Game Engine –óóä áàéäàã. Æèøýý íü: Counter-

Strike òîãëîîì íü Half-Life Engine äýýð ñóóðèëàãäàí õèéãäñýí. Walt Disney –

í Pirates Of Caribbean òîãëîîìîíä Storm ãýäýã Engine –ã àøèãëàñàí áàéäàã. 

Ýíý Engine –í ýõ êîä íü êîìïèëÿöè õèéãäýýã¿é, èíòåðïðåòàòîð õýëýýð 

ò¿¿íèéã àæèëëóóëäàã, ýõ êîä äîòîð íü ÿìàð ÷ ººð÷ëºëò îðóóëæ áîëäîãîîð 

õèéãäñýí áàéíà. 

Õ¿ñíýãò 1.1 

 Íýð Çîõèîã÷ API Ïðîãðàì÷-
ëàëûí õýë 

¯éëäëèéí 
ñèñòåì 

1 Torque Garage Games OpenGL, 
DirectX 

C/C++ Windows, 
Linux, 
MacOS 

2 TV3D SDK 6 True Vision3D, 
LLCî 

DirectX C/C++, C#, 
Delphi, VB6, 
VB.NET 

Windows 
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 Õóóäàñ 3 

 
 

3 3D Game 
Studio 

Conitec 
Datasystems 

DirectX C/C++, Delphi Windows 

4 Source Valve DirectX C/C++ Windows 

5 Cipher RH Systems 
Ltd. 

OpenGL C/C++ Windows 

6 Reality 
Factory 

Wild Tangent OpenGL, 
DirectX 

C/C++ Windows 

7 Unreal 
Engine 3 

Epic Games 
Inc. 

OpenGL, 
DirectX 

C/C++ Windows, 
Linux, 
Xbox,Plays
tation, 
GameCube 

8 Quest 3D Act-3D B.V DirectX C/C++ Windows 

9 Blitz 3D Blitz Research 
Ltd 

DirectX Basic Windows 

10 AMP 3D Slam Software 
and 4D Rulers 

OpenGL C/C++ Windows 

 

 

Æèøýý áîëãîí Torque 3d Game Engine-í ¿ç¿¿ëýëò¿¿äèéã äîîð ¿ç¿¿ëýâ. 

 

Õèéñýí êîìïàíè: GarageGames 

¯éëäëèéí ñèñòåì: Windows, Linux, MacOS 

Ïðîãðàì÷ëàëûí õýë: C/C++ 

Ãðàôèê èíòåðôåéñ: DirectX, OpenGL 

Ïðîãðàì÷ëàë: Îáúåêò õàíäàëòàò ïðîãðàì÷ëàë 

Ñêðèïò: C õýëòýé òºñòýé ººðèéí ñêðèïòòýé 

Ýäèòîðóóä: World Editor, Terrain Editor, Terrain 

Generator, GUI Editor ãýõ 4 ãðàôèê 

ýäèòîðòîé 

 

Áîëîìæóóä: Ôèçèê, 2d, 3d äóó, 3d ãðàôèê 

àíèìàöè, ãýðýë ñ¿¿äýð, ãàë óñ 

òýíãýð… ã.ì. îëîí áîëîìæóóäòàé. 

 
 
 



3 õýìæýýñò òîãëîîìûí õºäºëã¿¿ð  3D Game Engine 

 Õóóäàñ 4 

 

 

1.2    ÕÝÐÝÃËÝÃ×ÈÉÍ ØÀÀÐÄËÀÃÀ 

 

1.2.1    Õýðýãëýã÷èéí òóõàé ìýäýýëýë áà ¿éë àæèëëàãààíû îíöëîã 

 

    Áèäíèé õýðýãëýã÷èä áîë á¿õèé ë òºðëèéí 3 õýìæýýñò ãðàôèê ïðîãðàì 

çîõèîã÷èä þì. 

 

1.2.2    Ñèñòåì õºãæ¿¿ëýõ ¿íäýñëýë 

 

    Ïðîãðàìèñòóóä ÿìàð íýãýí ïðîãðàì÷ëàëûí õýëýýð 3 õýìæýýñò ãðàôèê, 

àíèìàöè, äóó õºãæèì, ôèçèê îð÷èíòîé ïðîãðàì áè÷èõèéí òóëä óã 

ïðîãðàìäàà àøèãëàãäàõ äóó, ä¿ðñ çýðýã îëîí òºðëèéí ìóëòèìåäèà 

ºãºãäë¿¿äèéã óíøèõ, á¿òýö÷èëýí õàäãàëàõ, ñýðãýýõ çýðýã ¿éëäë¿¿äèéã õèéõ 

3 õýìæýýñò ãðàôèê õºäºëã¿¿ð, 3 õýìæýýñò àíèìàöè õºäºëã¿¿ð, äóó ä¿ðñ, 

ôèçèê õºäºëã¿¿ð¿¿ä çàéëøã¿é õýðýãòýé áîëäîã. Ýíý á¿ãäèéã áàãòààñàí 3 

õýìæýýñò òîãëîîìûí õºäºëã¿¿ðèéã àøèãëàí ïðîãðàìàà áè÷âýë òîì 

õýìæýýíèé ìóëòèìåäèà ºãºãäëèéã àøèãëàæ áóé ¿åä ÷ õÿëáàð àæèë áîëîõ 

áèëýý. 

 

    Æèøýý íü: Äóíä çýðãèéí õýìæýýòýé áºìáºëãèéã ìàø öýâýðõýí ÿã 

áºìáºëºã ìýò õàðàãäóóëàõûí òóëä äîð õàÿæ 32 ñåãìåíòòýéãýýð çóðàõ õýðýã 

ãàðíà. 32 ñåãìåíòòýé áºìáºëºãò 482 øèðõýã öýã, 960 øèðõýã õàâòãàé 

îðîëöäîã. Ýíý á¿õ öýã¿¿äèéí êîîðäèíàòûã òîîöîîëîí ãàðãàõ ýñâýë 

ýäãýýðèéã ïðîãðàìûí ýõ êîä äîòîð õàäãàëíà ãýâýë õýòýðõèé á¿ä¿¿ëýã áîëõè 

ïðîãðàì áîëîõ áèëýý. Ãåîìåòðèéí ñòàíäàðò áóñ ä¿ðñ¿¿äèéí õóâüä áîë á¿¿ð 

á¿òýøã¿é õýðýã áîëíî. 

 

    Äýýðõè á¿õ ìóëòèìåäèà ºãºãäë¿¿äèéã ¿¿ñãýõ, õàäãàëàõ, óíøèõ, ä¿ðñëýõ 

á¿õ ¿éëäë¿¿äèéã õèéäýã 3 õýìæýýñò òîãëîîìûí õºäºëã¿¿ð íü çàéëøã¿é 

÷óõàë õýðýãöýýòýé ôóíêöóóäûí ñàí þì. 
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 Õóóäàñ 5 

 

 

 Çóðàã 1.1 Áºìáºðöºãò îðîëöîæ áóé öýã áîëîí õàâòãàéíóóä 

 

 

Çóðàã 1.2 Öýã¿¿äèéí êîîðäèíàò áîëîí õàâòãàéí òîäîðõîéëîã÷äûã ýõ êîä 

   äîòðîî àãóóëñàí ïðîãðàì 
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 Õóóäàñ 6 

 

1.2.3    Õýðýãëýñýí íýð òîìú¸îíû òîäîðõîéëîëò 

 

    ìîäåëü – 3 õýìæýýñò çàãâàð ä¿ðñ 

    òåêñòóð – çàãâàð ä¿ðñèéí ãàäóóð á¿ðýõ çóðàã 

    àíèìàöè – çàãâàð ä¿ðñèéí õºäºëãººí 

    ïàðòèêë – ãàë, óñ çýðãèéí ãðàôèê ýôôåêòóóä 

    ýäèòîð ïðîãðàì – ìóëòèìåäèà ºãºãäë¿¿äèéã ¿¿ñãýã÷, çàñâàðëàõ áèå 

äààñàí ïðîãðàì 

    ìåø á¿òýö – 3 õýìæýýñò çàãâàð ä¿ðñèéã èëýðõèéëýõ íýãýí òºðëèéí ìîä 

á¿òýö 

    ôðåéì – äýëãýöýíä çóðàãäàæ áóé íýã óäààãèéí çóðàã (êàäð) 

 

 

1.2.4    Õýðýãëýã÷èéí ôóíêöèîíàëü øààðäëàãà 

 

Îð÷èí ¿åèéí 3 õýìæýýñò êîìïüþòåð òîãëîîì, 3 õýìæýýñò òîãëîîìûí 

õºäºëã¿¿ðèéí õóâüä äàðààõ ç¿éëñ¿¿äèéã øèéäâýðëýñýí áàéõ 

øààðäëàãàòàé. 

 

 3 õýìæýýñò ìîäåëèéã ôàéëààñ óíøèõ, äýëãýöýíä ä¿ðñëýõ 

 3 õýìæýýñò õºäºëãººíò ìîäåëèéã ôàéëààñ óíøèõ, äýëãýöýíä ä¿ðñëýõ, 

äýëãýöýíä õºäºëãººíèéã ä¿ðñëýõ 

 3 õýìæýýñò õºäºëãººíò ìîäåëèéã ¿¿ñãýõ 

 2 õýìæýýñò ãðàôèê çóðãèéã óíøèõ, äýëãýöýíä çóðàõ, ò¿¿ãýýð 3 õýìæýýñò 

áèåèéã á¿ðýõ 

 Äóóíû ôàéëòàé àæèëëàõ 

 Âèäåî ôàéëòàé àæèëëàõ 

 Ôèçèêèéí îð÷èíã á¿ðä¿¿ëýõ (Ãðàâèòàöûí õ¿÷, áèåèéã ìýäðýõ, òóëàõ 

ôèçèêèéí õóóëèóäèàð õàíãàõ) 

 Êàìåðûã óäèðäàõ 

 Îðîëòûí ìîäóëèàð õàíãàõ 
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1.3    ÀÐÕÈÒÅÊÒÓÐÛÍ ÑÎÍÃÎËÒ 

 

Óã 3 õýìæýýñò òîãëîîìûí õºäºëã¿¿ð íü äýýðõ õýðýãöýýã õàíãàæ ºãñºí 

êëàññóóäûí íýãäýë API (Class Library .DLL) áîëîõ þì. 

 

1.3.1    Ïðîãðàì÷ëàëûí îð÷èí, ¿éëäëèéí ñèñòåì 

 

    Íèéòýä õ¿ðòýýìæòýé áàéõûí òóëä îëîí õýðýãëýã÷òýé Windows ¿éëäëèéí 

ñèñòåìûã ñîíãîí àâëàà. Ýíãèéí õýðýãëýã÷äèéí 90 îð÷èì õóâü íü Windows 

¿éëäëèéí ñèñòåì àøèãëàäàã. 

    Windows ¿éëäëèéí ñèñòåìèéí îð÷èíä îáúåêò õàíäàëòàò ïðîãðàì÷ëàëûí 

õ¿÷èðõýã õýë C# -ã ñîíãîí àâëàà. Visual C++/C# õýë íü Delphi, Java... ãýõ ìýò 

áóñàä õýë¿¿äèéã áîäâîë ãðàôèê application -ä õàìãèéí òîõèðîìæòîé õýë 

þì. Íýãýíò îáúåêò õàíäàëòàò ïðîãðàì÷ëàë àøèãëàõ ãýæ áàéãàà òóë C# -ã 

ñîíãîí àâñàí. 

    C#-í Reference Class Library .DLL ôàéë áîëíî. 

 

 

1.3.2  3 õýìæýýñò ãðàôèê îð÷èí 

 

    Êîìïüþòåð òîãëîîì áîëîí ãðàôèê ïðîãðàììä 3 õýìæýýñò ãðàôèê îð÷èíã 

õýä õýäýí àðãààð á¿ðä¿¿ëäýã. 

 

 Software áóþó ïðîãðàììûí àðãààð 

 WinG 

 DirectX 

 OpenGL 

 

    Èõýíõ òîãëîîìóóä ýäãýýð àðãóóäàä á¿ãäýä íü òîõèðóóëàí õèéñýí, 

õýðýãëýã÷ ººðºº ÿìàð àðãààð ä¿ðñëýõèéã ñîíãîæ áîëäîãîîð õèéãäñýí 

áàéäàã. 
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    Ïðîãðàììûí àðãààð îð÷èíã á¿ðä¿¿ëýõýä àëñëàëò, ãýðýë, ìàòåðèàë, 

õóâèðãàëò ãýõ ìýò ìàø îëîí 3 õýìæýýñò îð÷íû ä¿ðì¿¿äèéã ººðºº 

ïðîãðàìì÷ëàí áè÷èõ õýðýãòýé áîëíî. Õè÷íýýí ñàéí àëãîðèòì áè÷ñýí ãýñýí 

òºâ ïðîöåññîðîîð ã¿éöýòã¿¿ëæ áàéãàà ó÷ðààñ ìàø óäààí áîëäîã. Äýëõèéí 

òîìîîõîí òîãëîîìûí êîðïîðàöèóäûí õèéñýí òîãëîîìóóäàä ÷ ãýñýí ýíý 

àðãûã àøèãëàí ä¿ðñëýõýä ä¿ðñ äàâõöàõ, íýâò õàðàãäàõ, ºíãº õîëèëäîõ çýðýã 

àëäààíóóä áàéíãà ãàðäàã. Äýëãýöèéí íÿãòøèë, ºíãºíèé ã¿íèéã ìàø áàãààð 

òîõèðóóëñàí ÷ íýã ñåêóíäýä õàðàãäàõ ôðåéìèéí òîî ìàø áàãà, ýâòýéõýí 

õàðàãäàæ ÷àääàãã¿é. Èéìýýñ òºðºë á¿ðèéí ýôôåêò, ïàðòèêë, ãàë, óñ, ñàëõè, 

íýâò õàðàãäàëò çýðã¿¿äèéã õèéõ áîëîìæã¿é. 

 

    WinG õýìýýõ íýìýëò ñàíãóóäûã ñóóëãàí 3 õýìæýýñò ä¿ðñ¿¿äèéã ¿¿ñãýæ 

áîëîõ áîëîâ÷ ýíý íü áàñ ë ïðîãðàììûí àðãààð ¿¿ñãýæ áóé òóë 3 õýìæýýñò 

òîãëîîìûí îð÷íûã á¿ðä¿¿ëýõýä õàíãàëòã¿é áàéäàã. Èõýâ÷ëýí 2 õýìæýýñò 

ãðàôèê ä¿ðñëýëòýé áà 3 õýìæýýñò ãðàôèêûã õààÿà ë áàãàõàí õýðýãëýäýã 

ïðîãðàììóóäàä ë WinG -ã àøèãëàñàí õàðàãääàã. 

 

    Microsoft DirectX íü òóñãàéëàí òîãëîîìîíä çîðèóëæ õèéãäñýí ìàø 

õ¿÷èðõýã äîîä ò¿âøíèé API áà ¿¿íä Direct3D ãýäýã 3 õýìæýýñò îð÷íûã 

á¿ðä¿¿ëýõýä çîðèóëñàí ñàí áàéäàã. Direct3D íü 3 õýìæýýñò îð÷èíã 2 

õýìæýýñò äýëãýöýíä ä¿ðñëýõýä çîðèóëàãäñàí ìàø îëîí õóâèðãàëò çººëòèéã 

õèéõ àëãîðèòì, 3 õýìæýýñò îð÷íû ä¿ðì¿¿ä áîëîí á¿òö¿¿ä, ãýðýë, ñ¿¿äýðèéí 

ýôôåêò, ïàðòèêë, ãàë, óñ, óòàà çýðýã á¿õ ë ç¿éëñ¿¿äèéã àãóóëñàí áàéäàã. 

Ãðàôèê ä¿ðñëýë ñàéòàé, äýëãýöèéí êàðäûã íýã èõ ãîëäîãã¿é. 

 

    OpenGL íü ñàéí äýëãýöèéí êàðä äýýð íýã ñåêóíäýä ãàðàõ ôðåéìûí òîî 

íü ìàø ºíäºð. Èéìýýñ ìàø ñàéí ä¿ðñëýëòýé, öýâýðõýí õºäºëãººíòýé 

õàðàãääàã. DirectX-í íýãýí àäèë 3 õýìæýýñò îð÷íûã á¿ðä¿¿ëýõ 

õóâèðãàëòóóä, çººëò¿¿äèéã õèéõ ìàòðèö, àëãîðèòì, 3 õýìæýýñò îð÷íû 

ä¿ðì¿¿ä, ãýðýë, ñ¿¿äýð, òºðºë á¿ðèéí ýôôåêò¿¿äèéã áàãòààñàí áàéäàã. Ñóë 

òàë íü çààâàë OpenGL –ã äýìæäýã äýëãýöèéí êàðä øààðääàã. Ãýâ÷ îð÷èí 

¿åä äýëãýöèéí êàðä íü êîìïüþòåðèéí íýãýí òîì ÷óõàë ¿ç¿¿ëýëò áîëñîí, 

èõýíõ êîìïüþòåð¿¿äýä OpenGL –ã äýìæäýã äýëãýöèéí êàðä áàéäàã ó÷ðààñ 

õàìãèéí õóðäàí àæèëëàõ, öýâýðõýí ä¿ðñëýõ OpenGL-ã ñîíãîí àâëàà. 
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1.3.3  3 õýìæýýñò ºãºãäëèéí á¿òýö 

 

    Òîãëîîìûí ýõ êîä äîòîð ìîäåëèóäûí öýã á¿ðèéí áàéðëàë, ãàäàðãóó 

á¿ðèéí òîäîðõîéëîã÷óóä, òåêñòóðóóä ãýõ ìýòèéí ìýäýýëë¿¿äèéã àãóóëàõã¿é 

áàéõ õýðýãòýé. ¯¿íèéã á¿òýö÷èëýí ôàéëä õàäãàëàõ õýðýãòýé. 

 

    Òýäãýýðèéí êîîðäèíàòûã ãàðààð ãàðãàæ àâàõ, õàâòãàéí áàéðëàëûã 

òîîöîîëîõ ãýäýã áîë ìàø èõ õºäºëìºð õ¿÷ øààðäñàí àæèë áîëíî. 

Ãåîìåòðèéí ñòàíäàðò ä¿ðñ¿¿äèéã çóðäàã àëãîðèòì áè÷èæ ºã÷ áîëîõ ÷ èéì 

ñòàíäàðò ä¿ðñ¿¿äýýñ á¿ðäñýí ä¿ðñëýë íü áîäèò àìüäðàëòàé íèéöýõã¿é, 

ºíºº ¿åèéí êîìïüþòåð ãðàôèêò øààðäëàãà õàíãàõààðã¿é áîëæýý. Õàðèí 

ãðàôèê îáúåêòóóäàà ÿìàð íýãýí ãðàôèê ýäèòîð ïðîãðàììààð äýëãýöýíä 

õàðàí õóëãàíààðàà çóðæ ñóóõ íü ìàø õÿëáàð áàñ çóãààòàé àæèë áèëýý. 3 

õýìæýýñò ä¿ðñèéí ýäèòîð ïðîãðàììóóä õýäèéíýý ºíäºð ò¿âøèíä õ¿ðñýí, 

áèä èéì ýäèòîðèéã ººðñäºº áè÷èõ øààðäëàãàã¿é þì. 3D Studio Max, 

Caligari True Space ãýõ ìýòèéí ºíäºð ¿íýòýé äýýä ò¿âøíèé õýðýãëýýíèé 

ïðîãðàì õàíãàìæóóä îëîí áàéäàã. Òèéìýýñ øóóä ë òýäãýýð ýäèòîð 

ïðîãðàììóóäààð ãðàôèê îáúåêòóóä áîëîí îð÷íîî á¿ðä¿¿ëýýä ººðèéíõºº 

ïðîãðàìì÷ëàëä àâ÷ àøèãëàõ íü ç¿éòýé. 

 

    Èíãýñíýýð ïðîãðàììûí êîäîíä ãðàôèê îáúåêòóóä áàéõã¿é áîëæ 

ïðîãðàììûí êîä áàãà õýìæýýòýé, çîõèîí áàéãóóëàëòòàé, óëàì 

áîëîâñðîíãóé áîëíî. 

 

    Îëîí 3 õýìæýýñò ãðàôèê ýäèòîð ïðîãðàììóóäûí îëîí ÿíçûí ôîðìàò 

áàéäàã. ¯¿íýýñ õàìãèéí õ¿÷èðõýã 3D Studio Max ïðîãðàììûí .3ds òºðºëòýé 

ôàéë íü çºâõºí ãðàôèê îáúåêòóóäûã ë õàäãàëäàã, ÿìàð íýã ãðàôèê ýäèòîð 

ïðîãðàììûíõ íü òîõèðóóëãà ÷ ãýõ þìóó òèéìýðõ¿¿ èë¿¿ ç¿éëñ¿¿äèéã 

àãóóëààã¿é áàéäàã ó÷ðààñ áèäýíä õàìãèéí òîõèðîìæòîé ôîðìàò þì. 

Òèéìýýñ ýíý ôîðìàòûã ñîíãîæ àâëàà. 
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Çóðàã 1.3 3D Studio Max ïðîãðàì äýýð ìîäåëü çóðæ áàéãàà íü… 

 

    3ds ôàéë íü ººðèéí õóâèëáàðòàé áàéäàã. Îäîîãîîð ºðãºí õýðýãëýãäýæ 

áàéãàà íü 3.0 õóâèëáàð. Ýíý õóâèëáàðûí ôîðìàòûã ñóäëàæ ¿çüå. 

 

    3ds ôàéë ìàø îëîí òºðëèéí á¿òýöèéã àãóóëäàã áîëîâ÷ ýíý ôàéëûí 

íèéòýä èë áàéäàãã¿é, çºâõºí ýäèòîð ïðîãðàììä ë àøèãëàãääàã, ýíý ôàéëûã 

àøèãëàõ ãýñýí õ¿ì¿¿ñ ººðñäºº ýíý ôàéëûí ôîðìàòûã ñóäëàí á¿òöèéã 

ãàðãàäàã ó÷ðààñ îëîíõè á¿òýö¿¿ä íü òîäîðõîé òàéëàãäààã¿é áàéäàã. Áèäíèé 

õóâüä îáúåêòóóä, îáúåêòûí öýã¿¿äèéí êîîðäèíàò, ãàäàðãóóãûí 

òîäîðõîéëîã÷èä, ìàòåðèàë (òåêñòóð), õóâèðãàëòûí ìàòðèöóóä çýðãèéí òóõàé 

ìýäýýëýë ë áàéõàä õàíãàëòòàé. Òèéìýýñ ýäãýýð ç¿éëñ¿¿äèéã ë ñóäëàæ ¿çíý. 
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1.3.4    3 õýìæýýñò ìîäåëü àíèìàöè áîëîí ò¿¿íèé ºãºãäëèéí á¿òýö 

 

    3 õýìæýýñò òîãëîîìä ìàø ÷óõàë àñóóäàë áîë 3 õýìæýýñò ìîäåëèéã 

õºäºëãºõ, ò¿¿íèéã á¿òýö÷èëýõ àñóóäàë áàéäàã. Äîîðõ 2 ÿíçààð á¿òýö÷èëäýã. 

 

 Öýã á¿ðèéí êîîðäèíàòûã ôðåéì á¿ðýýð õàäãàëàõ 

 Õºäºëãººíèé ä¿ðìèéã çîõèîæ ìîäåëèî ò¿¿íèé äàãóó õºäºëãºõ 

 

    Õºäºëãººíèé ä¿ðýì çîõèîõ îëîí ÿíçûí àðãà áàéäàã. Æèøýý íü õ¿íèé 

áîëîí àìüòíû ìîäåëüä àðàã ÿñûã çóðæ ò¿¿íèéõýý ÿñ á¿ðèéí õóâèðãàëòûí 

ìàòðèöûã ôðåéì á¿ðýýð õàäãàëàõ. Ïðîãðàì ÿñíû  õóâèðãàëòûí ìàòðèöûã 

óíøèæ ìîäåëèéí óã ÿñàíä õàðúÿàëàãäàõ öýã á¿ðèéí êîîðäèíàòûã 

òîîöîîëîí ãàðãàäàã. Æèøýý íü õ¿íèé ìîäåëèéí õóâüä õºëíèé øèëáýíèé 

ÿñíû õóâüä ìîäåëü äýýðõ óã øèëáýíèé ÿñàíä õàðúÿàëàãäàõ öýã¿¿äèéã óã 

ÿñíû õºäºëãººíèé áóþó õóâèðãàëòûí ìàòðèöààð õóâèðãàíà ãýñýí ¿ã. Çàðèì 

öýã¿¿ä îëîí ÿñàíä õàðúÿàëàãäàæ áîëíî. Ìºí ò¿¿í÷ëýí öýã¿¿ä ÿñàíä 

êîåôèöèåíòýò õàìààðàëòàé ÷ áàéæ áîëíî.  Ýíý àðãà íü öýã á¿ðèéã 

õàäãàëñàíààñ ñàíàõ îéí õóâüä îëîí äàõèí õýìíýëòòýé áîëîâ÷ ïðîãðàìûí 

òîîöîîëëûí õóâüä ìàø èõ äóòàãäàëòàé. Ïðîãðàì ôðåéì çóðàõ á¿ðòýý 

ìîäåëèéí öýã á¿ðò õàìãèéí áàãàäàà 1 óäàà ìàòðèöûí ¿ðæâýð áîäîõ 

õýðýãòýé áîëíî ãýñýí ¿ã. Õàðèí öýãèéí êîîðäèíàò á¿ðèéã ôðåéì á¿ðýýð 

õàäãàëàõ íü ñàíàõ îéí õóâüä õýìíýëòã¿é áîëîâ÷ òîîöîîëëûí õóâüä áàðàã 

áîäîëò øààðääàãã¿é ó÷ðààñ ýíý àðãûã ñîíãîí àâëàà. Öýã¿¿äèéí 

êîîðäèíàòóóäûã ôðåéì á¿ðýýð íü àãóóëàõ .bla ºðãºòãºëòýé ôàéëûí òºðºë 

çîõèîæ àøèãëàÿ. Ìîäåëèéí õºäºëãººíèéã öýãèéí êîîðäèíàòààð íü ôðåéì 

á¿ðýýð íü .3ds òºðºëòýé ôàéëààñ àâ÷ .bla ôîðìàòòàé ôàéë ¿¿ñãýõ “BLA File 

Creator” íýðòýé õýðýãñýë ïðîãðàì áè÷èæ ýíý 3 õýìæýýñò òîãëîîìûí 

õºäºëã¿¿ðòýý õàâñàðãàÿ. 

 

 

 

 



3 õýìæýýñò òîãëîîìûí õºäºëã¿¿ð  3D Game Engine 

 Õóóäàñ 12 

 

 

1.3.5  2 õýìæýýñò ãðàôèê áóþó çóðãèéí ôàéëòàé àæèëëàõ áà òåêñòóð 

 

    3 õýìæýýñò êîìïüþòåð òîãëîîìä 2 õýìæýýñò ãðàôèê ôàéë íü 3 õýìæýýñò 

ìîäåëüä òåêñòóð ºãºõ áóþó ìîäåëèéã çóðãààð á¿ðýõ áîëîí 2 õýìæýýñò 

çóðãàí ìýäýýëýëä àøèãëàãäàíà. 

 

    Òóñãàé ñòàíäàðò áóñ òºðºëò ôàéë àøèãëàõã¿é. Íýâò õàðàãäàëòã¿é 

ãðàôèêò .bmp, íýâò õàðàãääàã ãðàôèêò øàõàëò õèéãäýýã¿é .tga ñòàíäàðò 

çóðãèéí ôàéë àøèãëàíà. Èéìýýñ äóðûí 2 õýìæýýñò ãðàôèê ýäèòîð 

ïðîãðàìóóäààð çàñâàðëàõ áîëîìæòîé áà òóñãàé çóðãèéí ýäèòîð ïðîãðàì 

áè÷èõ øààðäëàãàã¿é. Æèøýý íü Adobe Photoshop, PaintShop… ãýõ ìýò 

ïðîãðàìààð çàñâàðëàõ áîëîìæòîé. Ýäãýýð ïðîãðàìóóä .bmp, .tga ôàéëûã 

õî¸óëàíã íü çàñâàðëàõ ÷àäâàðòàé. 

 

 

1.3.6  Âèäåî ºãºãäºë 

 

    Òîãëîîìûí òàíèëöóóëãûã ãàðãàõ ÷ þìóó õèéñýí êîìïàíèéí ëîãî ã ãàðãàõ 

ãýäýã ÷ þìóó çàðèì òîõèîëäîëä âèäåî ºãºãäºëòýé àæèëëàõ õýðýãòýé 

áîëäîã. ßíç á¿ðèéí ñòàíäàðò áîëîí ñòàíäàðò áóñ âèäåî ºãºãäºë àøèãëàäàã. 

Ìàíàé òîõèîëäîëä windows ñòàíäàðò âèäåî ôàéëûí òºðëèéã àøèãëàÿ. 

ActiveX Player àøèãëàí äóðûí windows ñòàíäàðò âèäåî ôàéëä õàíäàæ 

áîëíî. 

 

 

1.3.7  Äóóíû ôàéëòàé àæèëëàõ 

 

    Windows ñòàíäàðò .wav ôàéëûí òºðëèéã àøèãëàÿ. Òºðºë á¿ðèéí ýäèòîð 

ïðîãðàìóóä áàéäàã ó÷èð òóñãàé çàñâàðëàõ ïðîãðàì áè÷èõ øààðäëàãàã¿é. 
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1.3.8  3 õýìæýýñò äóóíû ýôôåêò 

 

    Microsoft DirectX API àøèãëàí 3 õýìæýýñò äóóíû ýôôåêò îðóóëíà. 

Ñòàíäàðò .wav ôàéëûã ñòåðèî ñïèêåðýýð 3 õýìæýýñò îð÷èí áàéãàà ìýò 

äóóãàðãàõ áýëýí 3 õýìæýýñò äóóíû îáúåêò DirectSound API-ä áàéäàã. 

 

 

1.3.9  Êàìåðèéí ä¿ðñëýë 

 

    Êàìåðèéí áàéðëàë, ÷èãëýë, ºíöºã, òîëãîéã àãóóëñàí, õºäºëãººíèé 

ôóíêöóóä, õóâèðãàëòûí ìàòðèöûã òîîöîëîõ êëàññ áè÷èæ ºãíº. Óã êàìåðèéí 

êëàññûí òºëâ¿¿äýýð êàìåðèéã ÷ºëººòýé õºäºëãºæ áîëæ áàéõ ¸ñòîé. 

 

 

1.3.10   Îðîëò áóþó óäèðäëàãà 

 

    Îðîëò áóþó óäèðäëàãà ãàð áîëîí õóëãàíààð ÿâàãäàíà. Microsoft DirectX-í 

Direct Input õ¿÷èðõýã API-ã àøèãëàí îðîëòûí òºõººðºìæèä õàíäàíà. Òîâ÷ 

äàðñàí, äàðààã¿é, ñèíõðîí áà àñèíõðîí òºëºâòýé áàéõ øààðäëàãàòàé. 

Ñèíõðîí ãýäýã íü òîâ÷èéã äàðàõ ÿã òóõàéí íýã àãøèí äàõ òºëºâèéã õýëíý. 

Àñèíõðîí íü òîâ÷èéã äàðàõàà çîãñîîõ òóõàéí àãøèí äàõ òºëºâ þì. 

Òîãëîîìîíä ôóíêöèîíàëü áîëîí ôóíêöèîíàëü áèø òîâ÷óóä àäèëõàí ýðõ 

òýãø çýðýãëýëòýéãýýð îðîëöäîã. Õóëãàíû õºäºëãººíèé 3 õýìæýýñ (3 äàõ 

õýìæýýñ íü mouse wheel ãýæ íýðëýãääýã äýýä òàëûí ã¿éäýã çýýðýíöýã), 3 

òîâ÷íèé òºëºâèéã óíøäàã áàéõ øààðäëàãàòàé. 

 

 

1.3.11   Ôèçèê õºäºëã¿¿ð 

 

    Ôèçèê õºäºëã¿¿ð íü òîãëîîìûã ôèçèêèéí õóóëèóäààð õàíãàæ ºã÷ áàéäàã. 

Æèøýý íü òîðõ ºíäðººñ óíàõ, ìàøèí õóðäñàí õºäëºõ, þì ìºðãºõ,  õ¿í 

õàíàíä òóëàõ, ñóì õàíàíä çîîãäîõ ãýõ ìýò… Çàðèì 3 õýìæýýñò òîãëîîìûí 
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õºäºëã¿¿ð¿¿ä ººðòºº ôèçèê õºäºëã¿¿ð àãóóëñàí, çàðèì íü àãóóëààã¿é 

áàéäàã. Çºâõºí ôèçèê õºäºëã¿¿ðèéã õºãæ¿¿ëäýã êîìïàíèóä ÷ îëîí áàéäàã. 

Îëîíõè 3 õýìæýýñò òîãëîîìûí õºäºëã¿¿ð¿¿ä áóñàä êîìïàíèéí ôèçèê 

õºäºëã¿¿ð¿¿äèéã àâ÷ àøèãëàäàã. 

 

    Ìàíàé òîõèîëäîëä áèåò õàíàíä òóëàõ, ñóì õàíàíä õ¿ðýëöýõ çýðýã 

ôèçèêèéí õóóëèóäûã áè÷èæ ºãüå. Õàðèí áóñàä áèåèéí îéëò ºíõðºëò çýðãèéã 

ODE ôèçèê õºäºëã¿¿ð àøèãëàí òîîöîîëú¸. 

 

 

1.3.12   Ñ¿ëæýýíèé èíòåðôåéñ 

 

    Microsoft DirectX-í DirectPlay API àøèãëàí Client – Server áàéäëààð 2-8 

õ¿í õîëáîãäîí òîãëîæ áîëîõîîð çîõèîí áàéãóóëíà. Client – Server 

õîëáîãäîõ, ìýäýýëýë äàìæóóëàõ ãýõ çýðýã õýðýãöýýòýé ôóíêöóóäûã áè÷èæ 

ºãüå. 
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1.4    ÎÍÎËÛÍ ÑÓÄÀËÃÀÀÍÛ ÕÝÑÝÃ 

 

1.4.1    OpenGL 

 

 

   Áèä íýãýíò OpenGL -ð ïðîãðàìì÷ëàõààð øèéäñýí ó÷èð OpenGL-ã ÿã þó 

õèéäãèéã íü íàðèéí ñàéí ìýäýæ àâàõ õýðýãòýé. 

 

    OpenGL íü åðºíõèéäºº äàðààõ ç¿éëèéã õèéäýã. 

 Îáúåêòûã áàéðëóóëàõ áóþó õóâèðãàõ 

 Äýëãýöýíä õàðóóëàõ 

 

 

1.4.1.1    Îáúåêòûã õóâèðãàõ 

 

    Äýëãýöýíä îáúåêòûã ä¿ðñëýõýä äàðààõ õóâèðãàëò õèéõ õýðýãòýé áîëäîã. 

 

 Çàãâàð õóâèðãàëò 

    Êîìïüþòåð òîãëîîì áîëîí ãðàôèêò åð íü äàíäàà õºäºëãººíòýé ä¿ðñ¿¿ä 

áàéäàã. Ò¿¿íèéã ººðèéíõ íü êîîðäèíàòûí òýíõëýãýýð ýðã¿¿ëýõ, òîìðóóëàõ 

áîëîí æèæèãð¿¿ëýõ, çººõ, îãòëîõ çýðýã ¿éëäë¿¿äèéã õèéæ õºäºëãººíä 

îðóóëäàã. Ýíý áîëîìæóóäûã õàíãàñàí ôóíêöóóä áàéäàã. 

 

 ¯çýãäýõ õóâèðãàëò 

    Áèäíèé õàðàõ äýëãýö áîë ÷ºëººòýé õºäëºõ êàìåð áàéõ ¸ñòîé. Òèéìýýñ 

îáúåêòóóäûã áèäýíä õàðàãäàõ ¸ñòîé ÿã òýð òàëààñ íü õàðæ áàéãàà þì øèã 

õóâèðãàæ çººäºã. 

 

 

1.4.1.2    Äýëãýöýíä ä¿ðñëýõ 

 

 Àð òàëûã õàñàõ 

    Õàâòãàéí áèäýíä õàðàãäàõã¿é  àð òàëûã õàñàæ ºãäºã. Èíãýñíýýð èë¿¿ 

õóðäàí àæèëëàãààòàé áîëíî. 
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 Ïðîåêöëîõ 

    3 õýìæýýñò îð÷èíã 2 õýìæýýñò äýëãýö äýýð ïðîåêöëîõ. ªºðººð õýëáýë Z 

òýíõëýãèéã õàñíà ãýñýí ¿ã. 

 

 Õàðàãäàõ õóâèðãàëò 

    Áèäíèé äýëãýöèéí íÿãòøèëä òîõèðóóëàí êîîðäèíàò õóâèðãàëò õèéõ. 

ªºðººð õýëáýë 10.1723 ãýñýí öýãèéã 10 áîëãîæ õóâèðãàíà ãýñýí ¿ã. 

Êàìåðûí õàðàõ òºðëººñ õàìààðàí áàñ ººð õóâèðãàëòóóäûã õèéíý. 

 

 

1.4.1.3    OpenGL áóôåð¿¿ä 

 

OpenGL -ä 2 òºðëèéí áóôåð áàéäàã. Ýäãýýð áóôåð¿¿äèéã äýëãýöýíä 

ä¿ðñëýõýä àøèãëàäàã. 

 

 ªíãºíèé áóôåð 

    ªíãºíèé áóôåðò äýëãýöýíä õàðàãäàõ ç¿éëñèéã çóðäàã. 2 øèðõýã áàéäàã. 

Ýõíèéõèéã íü äýëãýöýíä õàðóóëæ áàéõàä äàðààãèéíõ äýýð íü çóðæ áàéäàã. 

 

 Ã¿íèé áóôåð áóþó Z-Áóôåð 

    Ã¿íèé áóôåðò ºíãºíèé áóôåðò õàäãàëàãäñàí õàðãàëçàõ öýãèéí z 

êîîðäèíàòûã õàäãàëäàã. Àëèâàà öýãèéã ïðîåêöëîõäîî óðüä íü çóðàãäñàí 

ä¿ðñèéí Z áóôåðò õàäãàëàãäàæ áàéãàà ã¿íèéã óíøèí õýðýâ ò¿¿íýýñ áàãà 

ã¿íä áàéãàà öýãèéã ïðîåêöëîæ áàéãàà áîë ò¿¿íèéã ºíãºíèé áóôåðò áè÷èõ 

çàð÷ìààð çóðíà. ªºðººð õýëáýë öààíà áàéãàà öýãèéã íààíà áàéãàà öýã 

äàðæ õàðàãäàõ ¸ñòîé. 

 

 

1.4.1.4    Õóâèðãàëòóóä áîëîí õóâèðãàëòûí ìàòðèö 

 

    3 õýìæýýñò îð÷èíä ÿìàð íýã îáúåêòûã x, y, z òýíõëýãèéí äàãóó çººõ, 

ýðã¿¿ëýõ, ñóíãàõ çýðýã õóâèðãàëòûí ìàòðèöààð õóâèðãàäàã. Õóâèðãàëòûã 

õèéõäýý öýã¿¿äèéí êîîðäèíàòûã õóâèðãàëòûí ìàòðèöààð ¿ðæ¿¿ëäýã.  



3 õýìæýýñò òîãëîîìûí õºäºëã¿¿ð  3D Game Engine 

 Õóóäàñ 17 

 

    Èíãýñíýýð îáúåêò çººëò, êîîðäèíàòûí ýõèéí õóâüä ñóíàëò, êîîðäèíàòûí 

òýíõëýã¿¿äèéí õóâüä ýðã¿¿ëýëò õèéãäýíý. 3 õýìæýýñò ä¿ðñèéí õýëáýðèéã 

ººð÷ëºõã¿éãýýð õºäºëãººíèéã õèéõäýý õóãàöààíû àãøèí á¿ðò õóâèðãàëòûí 

ìàòðèö àøèãëàæ áîëäîã. 

 

 

 

 

Õóâèðãàëò õèéãäñýí öýãèéí êîîðäèíàò: 

x` =  

y` =  

z` =  áîëíî. 

 

Õóâèðãàëò õèéãäýõã¿é íýãæ ìàòðèö 

 áàéíà. 

 

Çººëò, ýðã¿¿ëýëò, ñóíãàëòûí ìàòðèöûã íýãæ ìàòðèöààð ¿ðæ¿¿ëæ 

õóâèðãàëòûí ìàòðèöûã ãàðãàæ àâäàã. 

 

 Çººëòèéí ìàòðèö 

    Îáúåêòûí áàéðëàëûã õ¿ññýí òýíõëýãèéí äàãóó øèëæ¿¿ëýõ. Çººëòèéí 

ìàòðèö äàðààõ õýëáýðòýé áàéíà. 
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x` – x òýíõëýãèéí äàãóóõ øèëæèëò 

y` – y òýíõëýãèéí äàãóóõ øèëæèëò 

z` – z òýíõëýãèéí äàãóóõ øèëæèëò 

 

 Ýðã¿¿ëýëòèéí ìàòðèö 

    Îáúåêòûã õ¿ññýí òýíõëýãèéíõýý äàãóó õ¿ññýí ºíöãººð ýðã¿¿ëýõ.  

Ýðã¿¿ëýëòèéí ìàòðèö äàðààõ õýëáýðòýé áàéíà. 

    x òýíõëýãèéí äàãóó ª ºíöãººð ýðã¿¿ëýõ 

 

 

    y òýíõëýãèéí äàãóó ª ºíöãººð ýðã¿¿ëýõ 

 

 

    z òýíõëýãèéí äàãóó ª ºíöãººð ýðã¿¿ëýõ 

 

 

 Ñóíãàëòûí ìàòðèö 

    Îáúåêòûí õýìæýýã òîìðóóëàõ áîëîí æèæèãð¿¿ëýõ. Ñóíãàëòûí ìàòðèö 
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x` – x òýíõëýãèéí äàãóóõ ñóíàëò 

y` – y òýíõëýãèéí äàãóóõ ñóíàëò 

z` – z òýíõëýãèéí äàãóóõ ñóíàëò 

 

 
1.4.1.5    Ìàòåðèàë îðóóëàõ 

 

    ßìàð ÷ ä¿ðñèéã ãóðâàëæèí, äºðâºëæèí áîëîí îëîí ºíöºãò õàâòãàé 

ìýòýýð ä¿ðñýëäýã. Èíãýõäýý øóãàìûã íü Áðåçåíõåìûí àëãîðèòìààð çóðäàã. 

Ýíý íü õàìãèéí õóðäàí àëãîðèòì. 

 

Ãàäàðãóóã ä¿ðñëýõ õýä õýäýí àðãà áàéäàã. 

 

 Õàâòãàéí öýã¿¿äèéí òîäîðõîéëîã÷ûã õàðóóëàõ 

    Õàâòãàéí öýãýí òîäîðõîéëîã÷óóäûí êîîðäèíàòûã äýëãýöýíä õýâëýõ ýñâýë 

çóðæ õàðóóëàõ 

 

 Øóãàìààð çóðàõ 

    Õàâòãàéí òîäîðõîéëîã÷ öýã¿¿äèéã õîëáîõ õîîðîíä íü õîëáîõ 

 

 ªíãººð ä¿¿ðãýõ 

    Øóãàìààð çóðààä äîòîð íü áóäàã àñãàñàí ìýòýýð ä¿¿ðãýõ 

 

 Çóðãààð áóäàõ áóþó òåêñòóð õèéõ 

    Çóðãèéí ôàéëààñ ýñâýë ñàíàõ îéãîîñ çóðàã óíøèí õàâãàéä ä¿¿ðãýõ. Ýíý 

íü ìàø ñàéõàí õàðàãääàã áà ºíãººð ä¿¿ðãýñíýýñ õóðäàí àæèëëàäàã. 

Ãðàôèêò èõýâ÷ëýí ¿¿íèéã àøèãëàäàã. Òåêñòóð ºãºõäºº ýõëýýä ñàíàõ îéä 

çóðãèéí ôàéëàà õèéõ, äàðàà íü óã ìàòåðèàëààð öýã çóðàõ áîëãîíäîî 

çóðãèéí ôàéëûíõàà óã öýãò õàðãàëçàõ êîîðäèíàòûã ºãºõ ìàÿãààð çóðíà. 
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1.4.1.6    Äýëãýöýíä ä¿ðñëýõ 

 

    Åðºíõèéäºº äýëãýöýíä ä¿ðñëýõäýý äàðààõ ìàÿãààð ä¿ðñëýíý. 

 

 Ñàíàõ îé äàõü á¿òöýýñ á¿õ îáúåêòóóäûí õóâüä á¿õ õàâòãàéí 

òîäîðõîéëîã÷ äàõü öýãèéí êîîðäèíàòóóäûã àâ÷ õàðãàëçàõ ìàòåðèàë ºãºí 

îáúåêòûí ìàòðèöààð õóâèðãàëòûã õèéí, õºäºëãººíèé õóâèðãàëòûã õèéí 

çóðíà. 

 ªíãºíèé áóôåðèéã ñîëèíî (Äýëãýöýíä õàðóóëàõ ¿éëäýë) 

  ãýõ ìàÿãààð äàâòíà ... 

 

 

1.4.1.7    OpenGL ôóíêöóóä 

 

    glEnable(), glDisable() íü OpenGL –í çàðèì áîëîìæóóäûã õÿçãààðëàõ, 

õÿçãààðûã àðèëãàõ ¿éëäýë õèéäýã ôóíêöóóä þì. 

void glEnable(GLenum cap); 

void glDisable(GLenum cap); 

    Ïàðàìåòð cap íü OpenGL –í áîëîìæóóäûí òîãòìîë. Îëîí òîãòìîëóóä 

áàéäàã áîëîâ÷ áèäýíä çàéëøã¿é õýðýãòýéã íü äîîð æàãñààâ. 

    GL_TEXTURE_2D – 2 õýìæýýñò çóðãàí òåêñòóð. Òåêñòóð õýðýãëýõ áîë 

çààâàë õÿçãààðëàëòûã àðèëãàõ õýðýãòýé. 

    GL_DEPTH_TEST – Ã¿íèé áóôåðûã õàðüöóóëàõ, ººð÷ëºëò õèéõ. Õÿçãààð-

ëàëòûã àðèëãàõ õýðýãòýé. 

 

void glViewport(GLint x,GLint y,GLsizei width,GLsizei height); 
 
    Ýíý ôóíêöýýð OpenGL –í çóðàõ òýãø ºíöºãòèéã çààæ ºãäºã. x, y – çóðàõ 

òýãø ºíöºãòèéí ç¿¿í äîîä ºíöºã, width, height –ä òýãø ºíöºãòèéí ºíäºð, 

ºðãºíèéã çààæ ºãäºã. 

 

void gluPerspective(GLdouble fovy,GLdouble aspect, 
   GLdouble zNear,GLdouble zFar); 
    Äýýðõ ôóíêöýýð àëñëàëòûã òîäîðõîéëíî. 

fovy –í y òýíõëýã äýõ õàðàõ ºíöºã (ãðàäóñààð). 
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aspect – x òýíõëýãèéí äàãóó õàðàõ ºíöãèéí ó òýíõëýãèéíõòýé õàðüöóóëñàí 

õàðüöàà. 

zNear – Îéðûí îãòëîã÷ õàâòãàé õ¿ðòýëõ çàé. ªºðººð õýëáýë ýíý çàéíààñ 

íààø ç¿éëñ õàðàãäàõã¿é ãýñýí ¿ã. 

zFar – Õîëûí îãòëîã÷ õàâòãàé õ¿ðòýëõ çàé. ªºðººð õýëáýë ýíý çàéíààñ 

öààø ç¿éëñ õàðàãäàõã¿é. 

 

void glMatrixMode(GLenum mode); 

Ýíý ôóíêöýýð ìàòðèöûã çààæ ºãíº. mode – ìàòðèöûí òîãòìîë. 

GL_MODELVIEW -  

GL_PROJECTION – ïðîåêöûí ìàòðèö 

GL_TEXTURE – òåêñòóð ìàòðèö 

 

void glClearColor(GLclampf red,GLclampf green, 

   GLclampf blue,GLclampf alpha); 

Äýëãýöèéã öýâýðëýõ ºíãº. ªºðººð õýëáýë äýëãýö öýâýðëýãäýõýä ýíý ºíãººð 

ä¿¿ðãýãäñýí áàéíà. 

 

void glClear(GLbitfield mask); 

Áóôåðèéã öýâýðëýõ áóþó àðèëãàõ ôóíêö. mask – áóôåðèéí òîãòìîë. 

GL_COLOR_BUFFER_BIT - ºíãºíèé áóôåð 

GL_DEPTH_BUFFER_BIT – Ã¿íèé áóôåð áóþó z-áóôåð. 

Ëîãèê ¿éëäýë àøèãëàí áè÷èæ ºã÷ áîëíî. 

 
BOOL SwapBuffers(HDC hdc); 

ªíãºíèé áóôåð¿¿äèéã ñîëèõ. hdc – handle to device context 

OpenGl äýýð ÿìàð íýã ä¿ðñ çóðàõàä òýð íü øóóä äýëãýö äýýð çóðàãääàãã¿é, 

õî¸ðäîã÷ ºíãºíèé áóôåðò çóðàãääàã. Á¿õ îáúåêòóóäàà çóðñíûõàà äàðààãààð 

ºíãºíèé áóôåðýý ñîëèõ ¿éëäýë õèéí õî¸ðäîã÷ ºíãºíèé áóôåðýý äýëãýöýíä 

çóðäàã. ¯¿íèé ºìíº èäýâõèòýé áàéñàí ºíãºíèé áóôåð íü õî¸ðäîã÷ áóôåð 

áîëíî. 

 

void glPushMatrix(void); 

void glPopMatrix(void); 

Ýäãýýð ôóíêöóóäýýð õóâèðãàëòûí ìàòðèöûã ñòåêä õèéõ, ñòåêýýñ ãàðãàæ 
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àâàõ ¿éëäë¿¿äèéã õèéíý. Ýäãýýð ôóíêöóóäûã àøèãëàñíààð îáúåêò áîëãîíîî 

ººð ººð ìàòðèöààð õóâèðãàõ, ººð ººðººð õºäºëãºõ çýðýã ¿éäë¿¿äèéã õèéõ 

áîëîìæòîé áîëíî. 

 

void glMultMatrixf(const GLfloat *m); 

Õóâèðãàëòûí ìàòðèöûã ºãºãäñºí ìàòðèöààð ¿ðæ¿¿ëýõ. m – ìàòðèöûí çààã÷ 

 

void glColor3f(GLfloat red,GLfloat green,GLfloat blue); 

  

Çóðàõ ä¿ðñèéí ºíãèéã òîäîðõîéëîõ ôóíêö. ªíãºíèé ýð÷èìæèëòèéã ºãíº. 

 

void glColor4f(GLfloat red,GLfloat green, 

   GLfloat blue,GLfloat alpha); 

Çóðàõ ä¿ðñèéí ºíãèéã òîäîðõîéëíî. alpha – íýâò õàðàãäàëò 

 

void glBindTexture(GLenum target,GLuint texture); 

Çóðàõ òåêñòóðûã ñîíãîõ. 

target – çóðàõ áàé. 2 õýìæýýñò çóðãàí òåêñòóðò GL_TEXTURE_2D áàéíà. 

texture – ñàíàõ îéí õàäãàëàãäñàí òåêñòóð ôàéëûí äóãààð áóþó èíäåêñ. 

 

void glBegin(GLenum mode);  

void glEnd(void); 

Ýäãýýð ôóíêöóóä íü öýã¿¿äèéã á¿ëýãëýæ ºãäºã áóþó ÿìàð ä¿ðñ çóðæ áóéã 

òîäîðõîéëäîã. 

mode – çóðàõ ä¿ðñèéí òîãòìîë 

GL_POINTS - Öýã 

GL_LINES - Øóëóóí 

GL_TRIANGLES - Ãóðâàëæèí 

GL_QUADS – Äºðâºí ºíöºãò 

GL_POLYGON – Îëîí ºíöºãò 

 
void glVertex3f(GLfloat x,GLfloat y,GLfloat z); 

Öýãèéã òîäîðõîéëîõ ôóíêö. glBegin(); glEnd(); ôóíêöóóäûí äóíä áè÷èãäýíý. 

glBegin() ôóíêöûí ïàðàìåòðò çààãäñàí ä¿ðñèéã çóðíà. 

Æèøýý íü: Ãóðâàëæèí çóðúÿ ãýâýë 
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glBegin(GL_TRIANGLES); 

  glVertex3f(0,0,0); 

  glVertex3f(0,1,1); 

  glVertex3f(-1,0,1); 

glEnd(); 

ãýæ äîòîð íü ãóðâàí öýã òîäîðõîéëæ ºãíº. 

 

void glTexCoord2f(GLfloat s,GLfloat t); 
Òóõàéí çóðàõ ä¿ðñèéã òåêñòóðýýð á¿ðíý. Ïàðàìåòðò íü òóõàéí òîäîðõîéëîõ 

ãýæ áóé öýãò õàðãàëçàõ çóðãèéí êîîðäèíàòûã çààæ ºãíº. 

 

 

1.4.2    .3ds ôàéëûí ôîðìàò 

 

    3ds ôàéë íü íýã áóþó õýä õýäýí îáúåêòóóäààð çîõèîãäñîí 3 õýìæýýñò 

îð÷íû õàìãèéí áàãà õýðýãòýé ìýäýýëë¿¿äèéí öóâðàëûã àãóóëäàã. 

Åðºíõèéäºº 3ds ôàéë íü õýð÷èì áóþó áëîêóóäûí æàãñààëòûã àãóóëäàã. Ýíý 

áëîêóóäàä þó áàéäàã âý? Îð÷èíã á¿ðä¿¿ëýõýä çàéëøã¿é øààðäëàãàòàé á¿õ 

ç¿éëñ¿¿ä: á¿õ îáúåêòóóäûí: íýð, îðîéíóóäûí êîîðäèíàò, ãàäàðãóóãûí 

òîäîðõîéëîã÷, ìàòåðèàë, ìàòåðèàëûí êîîðäèíàòóóä, ãàäàðãûí ºíãº, êàìåð, 

ãýðýë, õºäºëãººíèé ôðåéì¿¿ä ãýõ ìýò... 

 

    Áëîêóóä íü íýã íýãíýýñýý õàìààðàëòàé ìîä á¿òýöòýé. 

 

    Áëîê íü 4 òàëáàðòàé. 

 

 Òîäîðõîéëîã÷ 

   2 áàéò 16-òûí òîî áà áëîêûã òîäîðõîéëäîã. Ýíý ìýäýýëýëýýð ÿìàð 

ç¿éëñèéã àãóóëñàí áëîê âý? áèäýíä õýðýãòýé õýðýãã¿éã ìýäýæ áîëíî. 

Õýðýãòýé áîë ýíý áëîêûã óíøèíà. Öààø íü õ¿¿ã íü óíøèíà. Õýðýãã¿é áîë 

àëãàñàæ äàðààãèéí áëîö óðóó ¿ñýðíý. 

 

 Áëîêûí óðò 

    Ýíý áëîê áîëîí õ¿¿ áëîêóóäûí íèéëáýð íèéò óðò 4 áàéò òîî. 
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 Ìýäýýëýë 

    Õóâüñàõ óðòòàé áëîêûí æèíõýíý ìýäýýëëèéã àãóóëàõ òàëáàð. 

 

 Õ¿¿ áëîêóóä 

Ýíä õ¿¿ áëîêóóäûã øóóä àãóóëíà. 

 

Áëîê íü äàðààõ õýëáýðòýé áàéíà ãýñýí ¿ã. /Õ¿ñíýãò 3.1/ 

 

        Õ¿ñíýãò 3.1 Áëîê á¿òýö 

Ýõëýë (áàéò) Óðò (áàéò) Òàéëáàð 

0 2 Òîäîðõîéëîã÷ 

2 4 Áëîêûí óðò: ìýäýýëýë + õ¿¿ áëîêóóä (6+n+m) 

6 N Ìýäýýëýë 

6+n M Õ¿¿ áëîêóóä 

 

 

 
1.4.2.1    Áëîêóóäûí òàéëáàð æàãñààëò 

 

ID Íýð Ýöýã áëîê Õ¿¿ áëîêóóä Àãóóëãà 

4d4dh M3Dmagic (*3ds 

files) 

Áàéõã¿é M3D_Version, 

Mesh_Data, 

KeyFrameData 

Àãóóëñàí 

ìýäýýëýë 

áàéõã¿é 

 

3DS ôàéëûã òîäîðõîéëîã÷ áëîê. Óã ôàéëûí á¿òöèéí ýõýíä çààâàë áàéäàã. 

 

 

ID Íýð Ýöýã áëîê Õ¿¿ áëîêóóä Àãóóëãà 

0002h M3D_Version M3Dmagic Áàéõã¿é Short version; 

 

3DS ôàéëûí õóâèëáàðûí äóãààðûã àãóóëàõ áëîê. Õóâèëáàðûí äóãààð íü 

short òºðºëòýé áàéíà. 
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ID Íýð Ýöýã áëîê Õ¿¿ áëîêóóä Àãóóëãà 

3d3dh Mesh_Data (*.3ds 

files) 

M3Dmagic Mesh_Version, 

Master_Scale, 

Object_Block, 

Mat_Entry 

Áàéõã¿é 

 

Mesh-í òàëààðõè ìýäýýëèéã àãóóëàõ áëîê. Õ¿¿ áëîêóóäààðàà mesh-ã 

òîäîðõîéëíî. 

 

ID Íýð Ýöýã áëîê Õ¿¿ áëîêóóä Àãóóëãà 

3d3eh Mesh_Version Mesh_Data Áàéõã¿é Áàéõã¿é 

 

Mesh-í õóâèëáàðûí  äóãààðûã àãóóëíà. 

 

 

ID Íýð Ýöýã áëîê Õ¿¿ áëîêóóä Àãóóëãà 

0100h Master_Scale Mesh_Data Áàéõã¿é Float scale; 

 

Mesh-í åðºíõèé ñóíàëòûí êîýôôèöèåíòûã àãóóëíà. 

 

 

ID Íýð Ýöýã áëîê Õ¿¿ áëîêóóä Àãóóëãà 

4000h Object_Block Mesh_Data Triangular_Mesh, 

Light, Camera 

Cstr name; 

 

Îáúåêòûã òîäîðõîéëíî. Îáúåêò á¿ðò áóþó ä¿ðñ, ãýðýë, êàìåð á¿ðò 

Object_Block áàéíà. Ýíý áëîê íü óã îáúåêòûí íýðèéã áîëîí óã îáúåêòûí 

òºðºë, õýëáýð, áàéðëàë, ìàòåðèàë çýðãèéã òîäîðõîéëîõ áëîêóóäûã àãóóëíà. 

Îáúåêòûí íýð íü ZSTR áóþó òýã òºãñãºëò òýìäýãò ìºð áàéíà. 
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ID Íýð Ýöýã áëîê Õ¿¿ áëîêóóä Àãóóëãà 

4100h Triangular_Mesh Object_Block Vertices_List, 

Vertex_Flag_Array, 

Mesh_Matrix, 

Faces_Desc; 

Áàéõã¿é 

 

Ä¿ðñèéã ãóðâàëæèíãóóäààð ä¿ðñëýõ áëîê áóþó îáúåêòûí õýëáýð ä¿ðñèéí 

ìýäýýëëèéã àãóóëàõ áëîê. 

 

ID Íýð Ýöýã áëîê Õ¿¿ áëîêóóä Àãóóëãà 

4110h Vertices_List Triangular_Mesh Áàéõã¿é Short n_points; 

Struct { 

Float x,y,z; 

} points[n_points];

 

Óã îáúåêòûã ¿¿ñãýæ áóé á¿õ öýã¿¿äèéí êîîðäèíàòóóäûã àãóóëàõ áëîê. 

Öýãèéí òîî, öýãèéí x, y, z òýíõëýã¿¿äèéí êîîðäèíàòóóäûã àãóóëàõ 

á¿òýö¿¿äèéí ìàññèâûã àãóóëíà. Öýã¿¿äèéí êîîðäèíàò íü 3 3 õýìæýýñò 

îð÷èí äàõü x, y, z êîîðäèíàò. 

 

ID Íýð Ýöýã áëîê Õ¿¿ áëîêóóä Àãóóëãà 

4120h Faces_Desc Triangular_Mesh Smooth_Group Short n_faces; 

Struct { 

Short vertex1, 

vertex2, vertex3; 

Short flags; 

} 

facearray[n_faces];

 

Ãàäàðãóóíóóäûí òàëààðõè ìýäýýëëèéã àãóóëàõ áëîê. Ãàäàðãóóíóóäûí òîî 

áîëîí ãàäàðãóóãûí òîäîðõîéëîã÷ 3 öýãèéí èíäåêñ¿¿äèéã àãóóëñàí 

ìàññèâèéã àãóóëíà. 
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ID Íýð Ýöýã áëîê Õ¿¿ áëîêóóä Àãóóëãà 

4130h Faces_Mat_List Faces_Desc  Cstr material_name; 

Short nfaces; 

Short 

facenum[n_faces]; 

 

Ãàäàðãóóãûí ìàòåðèàëûí òîäîðõîéëîã÷. Ìàòåðèàëûí íýð áîëîí óã 

ìàòåðèàëòàé ãàäàðãóóíóóäûí òîî áîëîí èíäåêñ¿¿äèéã àãóóëíà. 

 

ID Íýð Ýöýã áëîê Õ¿¿ 

áëîêóóä 

Àãóóëãà 

4140h Map_Coordinates 

List 

Triangular_Mesh  Short n_verts; 

Struct { 

Float x,y; 

} vertices[nverts]; 

 

Ãàäàðãóóãûí ìàòåðèàëûí UV êîîðäèíàò. Ãàäàðãóóã á¿ðýõ ìàòåðèàëûí öýã 

á¿ðò õàðãàëçàõ öýãèéí 2 õýìæýýñò çóðàã äýýðõ êîîðäèíàòûã U, V êîîðäèíàò 

ãýäýã. Îáúåêòûí öýã òóñ á¿ðò õàðãàëçàõ ìàòåðèàëûí UV êîîðäèíàòóóäûí 

ìàññèâûã àãóóëíà. 

 

 

ID Íýð Ýöýã áëîê Õ¿¿ 

áëîêóóä 

Àãóóëãà 

4160h Mesh_Matrix (local 

coordinate system) 

Triangular_Mesh  Float matrix[4][3]; 

 

 

Îáúåêòûí õóâèðãàëòûí ìàòðèö. Óã õóâèðãàëòûí ìàòðèöä îáúåêòûí 

øèëæèëò, ýðãýëò, ñóíàëò çýðýã ìýäýýëë¿¿ä àãóóëàãäàíà. 
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ID Íýð Ýöýã áëîê Õ¿¿ áëîêóóä Àãóóëãà 

4165h Mesh_Color Triangular_Mesh  Short color_index; 

 

Îáúåêòûí ýäèòîð ïðîãðàììóóä äýýð õàðàãäàõ ºíãº. Îáúåêòûí ºíãº ãýæ 

òóñäàà ç¿éë áàéäàãã¿é. Çºâõºí ìàòåðèàëààð ºíãèéã òîäîðõîéëäîã. 

Ìàòåðèàëã¿é áîë ºíãºã¿é ãýñýí ¿ã. Ýíý ºíãº áîë ðåíäåð õèéõýä õàðàãäàõ 

¸ñã¿é. Áèä ýíý áëîêûã óíøèõ øààðäëàãàã¿é. 

 

 

ID Íýð Ýöýã áëîê Õ¿¿ áëîêóóä Àãóóëãà 

4170h Mesh_Texture 

_Info 

Triangular 

_Mesh 

 Short map_type; 

Float x_tiling, y_tiling; 

Float icon_x, icon_y, icon_z; 

Float matrix[4][3]; 

Float scaling, plan_icon_w, 

plan_icon_h, cyl_icon_h; 

 

Îáúåêòûí òåêñòóðûí òàëààðõè ºðãºòãºñºí ìýäýýëýë. Áèä ìàòåðèàëààð 

òåêñòóðûã òîäîðõîéëîõ ó÷èð ýíý áëîê áèäýíä õýðýãã¿é. 

 

 

ID Íýð Ýöýã áëîê Õ¿¿ áëîêóóä Àãóóëãà 

0010h Color_F   Float red,green,blue; 

 

ªíãèéã RGB õºâºã÷ òàñëàëòàé òîîãîîð ä¿ðñëýõ áëîê. 

 

ID Íýð Ýöýã áëîê Õ¿¿ áëîêóóä Àãóóëãà 

0011h Color_24   Char red,green,blue; 

 

ªíãèéã òýìäýãò òºðºë áóþó RGB 0-255 òîîãîîð ä¿ðñëýõ áëîê. 
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ID Íýð Ýöýã áëîê Õ¿¿ áëîêóóä Àãóóëãà 

0030h INT_Percentage   Short percentage; 

 

Ïðîöåíò áóþó õóâèí ìýäýýëýë. 0-100 

 

ID Íýð Ýöýã áëîê Õ¿¿ áëîêóóä Àãóóëãà 

0031h FLOAT_Percentage   Float percentage; 

 

Ïðîöåíò áóþó õóâèí ìýäýýëýë. 0-1 õºâºã÷ òàñëàëòàé òîî. 

 

 

ID Íýð Ýöýã áëîê Õ¿¿ áëîêóóä Àãóóëãà 

1100h Background_Bitmap Mesh_Data  Cstr filename; 

 

Äýâñãýð çóðãèéí áëîê. Äýâñãýð çóðãèéí ôàéëûí íýðèéã àãóóëíà. 

 

ID Íýð Ýöýã áëîê Õ¿¿ áëîêóóä Àãóóëãà 

1200h Background_Color Mesh_Data Color_F  

 

Äýâñãýðèéí ºíãº. ªíãºíèé áëîêûã àãóóëíà. 

 

ID Íýð Ýöýã áëîê Õ¿¿ áëîêóóä Àãóóëãà 

Afffh  Mat_Entry Mesh_Data Mat_Block, 

Mat_Ambient, 

Mat_Diffuse, 

Mat_Specular, 

Mat_Shininess, 

Mat_Transparency, 

Mat_TexMap 

 

 

Ìàòåðèàëûí òîäîðõîéëîã÷. Ìàòåðèàëóóäûã àãóóëäàã.  
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ID Íýð Ýöýã áëîê Õ¿¿ áëîêóóä Àãóóëãà 

a000h Mat_Block Mat_Entry  Cstr material_name; 

 

Ìàòåðèàë áëîê. Ìàòåðèàë á¿ðò ýíý áëîê áàéõ áà ìàòåðèàëûí òàëààðõè 

á¿õèé ë ìýäýýëë¿¿äèéã àãóóëàõ áëîêóóäûã àãóóëíà. 

 

ID Íýð Ýöýã áëîê Õ¿¿ áëîêóóä Àãóóëãà 

a010h Mat_Ambient Mat_Block Color chunk  

 

Ìàòåðèàëûí àìáèåíò ºíãº áóþó ººðººñ íü æèãò ÿëãàð÷ áóé ãýðëèéí ºíãº. 

 

ID Íýð Ýöýã áëîê Õ¿¿ áëîêóóä Àãóóëãà 

a020h Mat_Diffuse Mat_Block Color chunk  

 

Ìàòåðèàëûí îéëòûí ºíãº áóþó ìàòåðèàëûí ºíãº. 

 

ID Íýð Ýöýã áëîê Õ¿¿ áëîêóóä Àãóóëãà 

a030h Mat_Specular Mat_Block Color chunk  

 

Ìàòåðèàëûí ñàðíèëòûí ºíãº. 

 

ID Íýð Ýöýã áëîê Õ¿¿ áëîêóóä Àãóóëãà 

a040h Mat_Shininess Mat_Block Percentage 

chunk 

 

 

Ìàòåðèàëûí òîäðîëò. 

 

ID Íýð Ýöýã áëîê Õ¿¿ áëîêóóä Àãóóëãà 

a050h Mat_Transparency Mat_Block Percentage 

chunk 

 

 

Ìàòåðèàëûí íýâò õàðàãäàëò. 
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ID Íýð Ýöýã áëîê Õ¿¿ áëîêóóä Àãóóëãà 

a200h  Mat_TexMap Mat_Block Percentage chunk, 

Mat_MapName 

 

 

Ìàòåðèàëûí òåêñòóðûí ìýäýýëýë. Ìàòåðèàëûí òåêñòóðûí ìýäýýëëèéã 

àãóóëíà. 

 

 

1.4.2.2    .3ds ôàéëûí ìîä á¿òýö 

 

    Ìîä íü åðºíõèéäºº äîîðõ õýëáýðòýé áàéõ áîëîâ÷ àãóóëãààñàà õàìààðàí 

ººð ººð áàéíà. /Çóðàã 1.4/ 

 

      Çóðàã 1.4 .3ds ôàéëûí ìîä á¿òýö 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3ds ôàéë

3ds ôàéëûí 
õóâèëáàð

Ìåø á¿òýö

Ìåøèéí 
õóâèëáàðûí 

äóãààð 

Åðºíõèé 
ñóíãàëòûí 

êîýô. 

Îáúåêò 1

Ãóðâàëæèí 
ìåø á¿òýö

Öýã¿¿äèéí 
êîîðäèíàò 

Õóâèðãàëòûí 
ìàòðèö  

Ãàäàðãóóí
òîäîðõîéëîã÷ 

Ãºëãºðæèëòèéí 
êîýô. 

Ãàäàðãóóí 
ìàòåðèàë 

Îáúåêò N Ìàòåðèàë 1 Ìàòåðèàë N

Öýã¿¿äèéí 
òåêñòóð 

êîîðäèíàò

Àìáèåíò, îéëò, ñàðíèëò, 
öàöðàëòûí ºíãº 

Òåêñòóð
(çóðãèéí ôàéë)

Ôàéëûí 
íýð
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    Á¿õ îáúåêòóóä ãóðâàëæèí òîð ìàÿãààð çóðàãääàã. Êóá çóðúÿ ãýâýë áàñ ë 

ãóðâàëæèí õàâòãàéíóóä àøèãëàæ çóðíà. /Çóðàã 1.5, 1.6, 1.7/ 

 

 

Çóðàã 1.5 Ýíý êóá ä¿ðñýíä 8 öýã, 12 ãóðâàëæèí õàâòãàé îðîëöîæ áàéíà 

 

 

             

Çóðàã 1.6, 1.7 Á¿õ ä¿ðñ ãóðâàëæèí òîð áàéäëààð çóðàãääàã 
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1.4.3  3D õýìæýýñò ìàòåìàòèê 

 

    Òîãëîîìûí ôèçèêò õýðýãëýãäýõ 3d õýìæýýñò ìàòåìàòèê, ãåîìåòðèéí 

òîìú¸îíóóä. 

 

 Öýãýýñ õàâòãàé õ¿ðòýëõ çàé 

 

point – öýãèéí áàéðëàë 

normal, pointonplane – õàâòãàéí òîäîðõîéëîã÷èä 

  (normal – õàâòãàéí íîðìàë âåêòîð, pointonplane – õàâòãàé äýýðõ äóðûí öýã) 

 

 

   Çóðàã 1.8 Öýãýýñ õàâòãàé õ¿ðòýëõ çàé 

normal * point – normal * pointonplane 

 

 

 Òóõàéí öýã îëîí ºíöºãò äýýð îðøèæ áàéãàà ýñýõèéã øàëãàõ 

 

point – öýãèéí êîîðäèíàò 

vert1, vert2, vert3 – îëîí ºíöºãòèéí îðîéí öýã¿¿äèéí êîîðäèíàòóóä 

 

0180〉〈++ γβα  
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 Çóðàã 1.9 Öýã îëîí ºíöºãò äýýð îðøèæ áóé ýñýõ 

 

 Õî¸ð âåêòîðûí õîîðîíäîõ ºíöãèéã îëîõ 

 

vec1, vec2 – âåêòîðûí òîäîðõîéëîã÷óóä 

 

acos(dot(vec1,vec2)) 

 

 

1.4.4 Ôèçèê õºäºëã¿¿ð 

 

1.4.4.1    Îéëãîëò 

 

 Õàòóó áèå 

 

Õàòóó áèå íü ìàíàé âèðòóàë çàãâàðûí ç¿ãýýñ õàðàõàä õýä õýäýí øèíæ 

÷àíàðòàé áàéäàã. 

 

Çàðèì øèíæ ÷àíàðóóä íü á¿õèé ë õóãàöààíû òóðøèä ººð÷ëºãäºæ áàéäàã. 

 

 Áèåèéí òîäîðõîéëîëòûí öýãèéí áàéðëàëûã çààõ âåêòîð. (x,y,z) – òóõàéí 

õóãàöààíä äàõü áèåèéí òîäîðõîéëîëòûí öýãèéí áàéðëàë. 
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 Áèåèéí òîäîðõîéëîëòûí öýãèéí øóãàìàí õóðäíû âåêòîð. (vx,vy,vz) – 

òîäîðõîé õóãàöààíû äàðàà áèåèéí òîäîðõîéëîëòûí öýã ÿìàð çàéä 

øèëæèõèéã çààíà. 

 Áèåèéí ýðãýëòèéí áàéðëàëûí òîäîðõîéëîã÷. (qs,qx,qy,qz) ýñâýë 3x3 

õýìæýýòýé ìàòðèö – òóõàéí àãøèí äàõü áèåèéí ýðãýëòèéí áàéðëàëûã 

çààíà. 

 ªíöãºí õóðäíû âåêòîð. (wx,wy,wz) – òîäîðõîé õóãàöààíû äàðàà áèå 

ÿìàð ºíöãººð ýðãýëò õèéãäýõèéã çààíà. 

 

Çàðèì øèíæ ÷àíàðóóä íü á¿õèé ë õóãàöààíû òóðøèä åðºíõèéäºº 

òîãòâîðòîé áàéäàã. 

 

 Áèåèéí ìàññ 

 Áèåèéí òîäîðõîéëîëòûí öýãýýñ õàìààðñàí áèåèéí ìàññûí òºâèéí 

áàéðëàë 

 Èíåðöèéí ìàòðèö. 3x3 õýìæýýòýé  ìàòðèö áàéõ áà ýíý íü òóõàéí áèåèéí 

ìàññ ìàññûí òºâººñºº ÿàæ õóâèàðëàãäàõèéã òîäîðõîéëíî. 

 

Áèå á¿ð ººðòýé íü õàìò õºäºëæ ýðãýæ áàéäàã êîîðäèíàòûí ñèñòåìòýé 

áîëîõûã çóðàãò õàðóóëëàà. 

 

 

Çóðàã 1.10 Áèåèéí ººðèéí êîîðäèíàòûí ñèñòåì 
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Ýíý êîîðäèíàòûí ñèñòåì íü áèåèéí òîäîðõîéëîëòûí öýãýýñ ýõòýé. ODE 

äàõü çàðèì øèíæ ÷àíàðóóäûí óòãà íü áèå¿¿äèéí êîîðäèíàòûí  ñèñòåìýýñ 

õàìààðàëòàé áàéõàä çàðèì íü åðºíõèé êîîðäèíàòûí ñèñòåìýýñ 

õàìààðàëòàé áàéäàã.  

 

 Íýãòãýëò 

 

Õàòóó áèå¿¿äèéí ñèñòåìèéã öàã õóãàöààãààð çàãâàð÷ëàõ ïðîöåññèéã 

íýãòãýëòèéí ïðîöåññ ãýäýã. Ýíý ïðîöåññèéí àëõàì á¿ð íü òóõàéí àãøíààñ 

ºãºãäñºí õóãàöààíû àëõàìûí äàðààõ àãøèí äàõü á¿õ õàòóó áèåñ¿¿äèéí 

òºëºâ¿¿äèéã òîãòîîäîã. ßìàð ÷ ïðîöåññûí ¿ð ä¿íä äàðààõ øàëãóóðûã 

õàðãàëçàí ¿çäýã. 

 

 Õýð çýðýã àëäààã¿é âý? Áîäèò àìüäðàëä õýð îéðõîí òîîöîîëîë õèéæ 

áàéíà âý? 

 Õýð íàéäâàðòàé àæèëëàõ âý? Òîîöîîëëûí àëäàà ãàðàõã¿é áàéõ. 

 

 Õ¿÷íèé àêêóìëÿòîð 

 

Íýãòãýëòèéí ïðîöåññèéí àëõàìûí õîîðîíä õýðýãëýã÷ õàòóó áèåä ÿìàð íýã 

õ¿÷ ºãñºí ôóíêöóóäûã äóóäàõ áîëîìæòîé. Ýíý õ¿÷í¿¿ä õàòóó áèåèéí õ¿÷íèé 

àêêóìëÿòîðò íýãòãýãääýã. Íýãòãýëòèéí äàðààãèéí àëõàìä ºãºãäñºí á¿õ 

õ¿÷íèé íèéëáýð áèåèéã õºäºëãºíº. Õ¿÷íèé àêêóìëÿòîð íýãòãýëòèéí 

ïðîöåññèéí àëõàìûí äàðàà òýãëýãäíý. 

 

 Õàðèëöàí ¿éë÷ëýëòýé àæèëëàõ 

 

Õàòóó áèåñèéí õîîðîíäûí õàðèëöàí ¿éë÷ëýë áîëîí îð÷íû òîãòìîë 

áèåñ¿¿äòýé õàðèëöàí ¿éë÷ëýõ ¿éë÷ëýëòýé äàðààõ ìàÿãààð àæèëëàíà. 

 

 

 Çàãâàð÷ëàëûí àëõàì á¿ðèéí ºìíº õýðýãëýã÷ þó þóòàé ìºðãºëäñºíèéã 

òîäðóóëàõ õàðèëöàí ¿éë÷ëýëèéã òîãòîîõ ôóíêöûã äóóäíà. Ýíý ôóíêö íü 

õ¿ðýëöñýí öýã¿¿äèéí æàãñààëòûã áóöààíà. Ø¿ðãýëòèéí öýã á¿ð îãòîðãóé 
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äàõü áàéðëàë, ãàäàðãóóí íîðìàë âåêòîð, íýâòðýëòèéí ã¿í çýðãèéã 

òîäîðõîéëíî. 

 Çàãâàð÷ëàëûí àëõàì ÿâàãäàíà. 

 

 

 Íèéòëýã çàãâàð÷ëàëûí êîä 

 

 Äèíàìèê îð÷èíã ¿¿ñãýíý 

 Äèíàìèê îð÷èíäîî áèåñ¿¿äèéã ¿¿ñãýíý 

 Á¿õ áèåñèéí òºëºâ¿¿äèéã òîãòîîíî 

 Õýðýãöýýòýé áîë õàðèëöàí ¿éë÷ëýëèéí îð÷èí áîëîí õàðèëöàí 

¿éë÷ëýëèéí ãåîìåòð îáúåêòóóäûã ¿¿ñãýíý 

 Äàâòàëò 

o Õýðýãöýýòýé áîë áèåñ¿¿äýä õ¿÷í¿¿äèéã ºãíº 

o Õàðèëöàí ¿éë÷ëýëèéí ôóíêöèéã äóóäíà 

o Çàãâàð÷ëàëûí àëõàìûã ÿâóóëíà 

 Äèíàìèê áîëîí õàðèëöàí ¿éë÷ëýëèéí îð÷íûã óñòãàíà 

 

 

1.4.4.2    Îð÷èí 

 

Îð÷íèé îáúåêò áîë õàòóó áèåñ¿¿äèéã àãóóëàã÷ þì. ªºð ººð îð÷èí äàõü 

áèåñ¿¿ä õàðèëöàí ¿éë÷ëýëöýõã¿é. Îð÷èí äàõü á¿õ áèåñ¿¿ä õóãàöààíû 

òîäîðõîé íýã ë àãøèíä áàéíà. Èõýíõ ïðîãðàìóóäàä íýã ë îð÷èí õàíãàëòòàé 

áàéäàã. 

 

 

1.4.4.3   Àâòîìàòààð èäýâõèòýé áà èäýâõèã¿é òºëºâò øèëæ¿¿ëýõ 

 

ßìàð÷ áèå èäýâõèòýé áîëîí èäýâõèã¿é òºëºâò áàéæ áîëíî. Èäýâõèòýé 

áèåñ¿¿ä çàãâàð÷ëàëä îðîëöîõ áà èäýâõèã¿é áèåñ çàãâàð÷ëàëûí àëõàìä 

îðîëöîõã¿é áóþó òîîöîîëîãäîõã¿é. Øèíýýð ¿¿ñãýñýí áèå ÿìàãò èäýâõèòýé 

òºëºâòýé áàéäàã. 
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Èäýâõèã¿é áèåñ ïðîöåññîðûí àæèëëàãààíä îðîëöîõã¿é áà òèéìýýñ 

çàãâàð÷ëàõ õóðäûã èõýñãýõèéí òóëä òýäíèéã àìàð÷ áàéõ õóãàöààíä íü 

èäýâõèã¿é òºëºâò áàéëãàõ õýðýãòýé. ¯¿íèéã àâòîìàò èäýâõã¿éæ¿¿ëýã÷èéí 

òóñëàìæòàéãààð õèéæ áîëíî. 

Õýðýâ áèåñèéí àâòîìàò èäýâõèã¿éæ¿¿ëýëòèéí òºëºâ íü íýýëòòýé áîë 

äàðààõ òîõèîëäëóóäàä áèå àâòîìàòààð èäýâõèã¿é òºëºâò øèëæèíý. 

 Òîäîðõîé àëõìóóäàä àæèëëàãààã¿é áàéõ áîë 

 Òîäîðõîé õóãàöààíä àæèëëàãààã¿é áàéõ áîë 

 

Áèå àæèëëàãààã¿é áàéíà ãýäýã íü áèåèéí øóãàìàíä áà ºíöãºí õóðä íü 

áèåèéí ºãºãäñºí õºäëºõ õóðäíû õÿçãààðààñ äàâààã¿é òîõèîëäîë þì. 

Èéìýýñ áèå á¿ð äàðààõ òàâàí òºëºâòýé áàéíà. Èäýâõèòýé ýñýõ, 

àæèëëàãààã¿é áàéõ àëõàìûí òîî õýìæýý, àæèëëàãààã¿é áàéõ õóãàöààíû òîî 

õýìæýý, áîëîí áèåèéí øóãàìàí áîëîí ºíöãºí õºäëºõ õ¿÷íèé äîîä õýìæýý. 

Øèíýýð ¿¿ñãýãäñýí áèå ýäãýýð òºëºâ¿¿äýý îð÷íîîñîî àâäàã. Äîîðõ 

ôóíêöóóä ýäãýýð òºëºâ¿¿äèéã òîãòîîõ áîëîí àâàõ, èäýâõèòýé áîëîí 

èäýâõèã¿é òºëºâò øèëæ¿¿ëýõ ¿¿ðãèéã ã¿éöýòãýäýã. 
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1.4.5    Õóãàöààíû ñèíõðîíèçàòîð 

 

    Òºðºë á¿ðèéí äýëãýöèéí êàðò äýýð íýã ôðåéì áóþó íýã êàäðûã õàðèëöàí 

àäèëã¿é õóãàöààíä çóðíà. Òýãýõëýýð óäààí êîìïüþòåð äýýð óäààí, õóðäòàé 

êîìïüþòåð äýýð õóðäàí, îëîí îáúåêò õàðàãäâàë óäààí, öººõºí îáúåêò 

õàðàãäâàë õóðäàí àæèëëàíà. ßã ë 286 êîìïüþòåðò çîðèóëñàí Digger 

òîãëîîì øèã. Ýíý òîãëîîìîíä õóãàöààíû ñèíõðîíèçàòîð áàéõã¿é ó÷ðààñ 

486 ïðîöåññîð äýýð á¿õ ç¿éë íü õóðäàí àæèëëààä æèðýëçýýä ë ºíãºðäºã. 

Õóãàöààíû ñèíõðîíèçàòîð íü çóðàõ ôðåéìä ÿã òóõàéí õóãàöààíû àãøèíä 

çóðàãäàõ ¸ñòîé ä¿ðñ áàéõààð òîõèðóóëäàã. Çóðæ àìæèõã¿é áàéãàà ç¿éëñýý 

çóðàõã¿é ãýñýí ä¿ðýìòýé àæèëëàäàã. ªºðººð õýëáýë ñåêóíäýä 60 êàäð 

çóðàãäàõ ¸ñòîé áàéõàä äýëãýöèéí êàðä 25 êàäð ë çóðæ áàéõàä òîãëîîì 

àæèëëàõ áîëîìæã¿é áîëîõã¿é, çºâõºí îéðîëöîîãîîð 2.4 êàäðûã ë àëãàñàæ 

ÿã òóõàéí õóãàöààíû àãøèíä çóðàõ ¸ñòîé ç¿éëñýý ë çóðíà. Èíãýñíýýð æèøýý 

íü òîãëîîìîíä ÿìàð íýã ìàøèí 1 ñåêóíäýä 1 ìåòð ãàçàð ÿâäàã áîë 

äýëãýöèéí êàðò õýäýí ôðåéì çóðàõààñ ¿ë õàìààðàí çóðàõ àãøèíäàà 

ìàøèíû òóõàéí õóãàöààí äàõü áàéðëàëûã çóðíà ãýñýí ¿ã. 1 ñåêóíäýä çºâõºí 

2 êàäð çóðäàã êîìïüþòåð äýýð óã ìàøèí ýõíèé ôðåéì äýýð 0.5 ìåòð 

äàðààãèéí êàäð äýýð äàõèí 0.5 ìåòð øèëæèëò õèéãäñýíýýð çóðàãäàíà. 

Õàðèí 10 êàäð çóðäàã êîìïüþòåð äýýð òóõàé á¿ð íü 0.1 ìåòð ãàçàð øèëæèëò 

õèéãäñýíýýð 10 êàäð 1 ñåêóíäýä çóðàãäàíà. Èíãýñíýýð õóãàöààíû õóâüä 

ãàæèëò ãàðàõã¿é çºâõºí ä¿ðñëýëèéí õóâüä ë ãàöàëäàëò ãàðíà ãýñýí ¿ã. 

Êîìïüþòåð ïðîöåññîðûíõîî à÷ààëëààñ õàìààð÷ òîäîðõîé õóãàöààíä 

òîãòìîë áóñ òîîíû ôðåéì çóðäàã. Ò¿¿íèéã òóõàé á¿ð íü òîîöîîëîí çóðàãäàõ 

¸ñòîé àãøèíã òîîöîîëîõîîð çîõèîí áàéãóóëíà. 

 
 
1.4.6    Òîãëîîìûí äàâòàëò 

 

    Òîãëîîìûã òîãëîæ áàéõ ÿâöàä öîíõ, ãàð, õóëãàíà, äýëãýö ãýõ çýðýã á¿õèé 

ë ç¿éëñ¿¿äèéã óäèðääàã òîì äàâòàëò ÿâàãäàæ áàéäàã. ¯¿íèéã á¿ð òóñãàéëàí 

òîãëîîìûí äàâòàëò ãýæ íýðëýäýã. OpenGL ïðîãðàìì á¿ð èéì äàâòàëòòàé 

áàéäàã. Óã ïðîãðàììä òîãëîîìûí äàâòàëòûã ÿàæ çîõèîí áàéãóóëñàíûã 

äèàãðàììààð ¿ç¿¿ëüå. 
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       Çóðàã 1.11 Òîãëîîìûí äàâòàëò 
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ñèíõðîíèçàòîð 
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1.5    ÑÈÑÒÅÌÈÉÍ ÇÎÕÈÎÌÆ 

 

1.5.1    Á¿òýö çîõèîí áàéãóóëàëò 

 

    Óã 3 õýìæýýñò òîãëîîìûí õºäºëã¿¿ð íü Class Library (.DLL ôàéë) áîëîí 

çîõèîí áàéãóóëàãäàí òîãëîîìûí ïðîãðàì÷ëàëä àøèãëàãäàíà. ªºðººð 

õýëáýë äýýðõ õýðýãëýã÷èéí øààðäëàãàä òóñãàãäñàí á¿õ ç¿éëñ¿¿äèéã 

àãóóëñàí êëàññóóäûí öîãö þì. Õàðèí õýðýãëýã÷èä áèäíèé êîìïèëÿöè 

õèéñýí .dll ôàéëûã øóóä C# ïðîæåêòäîî çàðëàí òîãëîîìûíõîî 

ïðîãðàì÷ëàëä øóóä àøèãëàíà. 

 

    Äîîðõ êîä ôàéëóóäûã àãóóëíà. 

 

• 3DSLoader.cs 

• BLALoader.cs 

• ImageLoader.cs 

• VideoPlayer.cs 

• DirectPlayClient.cs 

• DirectPlayServer.cs 

• Structs.cs 

• 3Dmath.cs 

• Font.cs 

• Camera.cs 

• KeybInput.cs 

• MouseInput.cs 

 

 

 3DSLoader.cs 

 

    MeshObject, Object, Material, Animation çýðýã êëàññóóäààñ òîãòîíî. 

 Object, Material, Animation êëàññóóä íü MeshObject êëàññò õýðýãëýãäýíý. 

/Çóðàã 1.12/ 
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   Çóðàã 1.12 3DSLoader.cs Á¿ðäìýë õàðüöàà 

 

MeshObject êëàññûí ôóíêöóóäûã äîîð ¿ç¿¿ëýâ. 

 

public MeshObject(String FileName); 

Ôàéëûã íýýæ á¿òöèéã óíøèí ñàíàõ îéä õàäãàëàõ áàéãóóëàã÷ ôóíêö. 

FileName ïàðàìåòðò .3ds ôàéëûí íýðèéã ºãíº. 

 

public void Render(); 

OpenGL ãðàôèê îð÷èíä ä¿ðñëýí ¿ç¿¿ëýõ ôóíêö. 

 

public Vector3 CheckCollision(Vector3 pos,float radius); 

Îáúåêòûã pos áàéðëàë äàõü radius ðàäèóñòàé áºìáºðöºãòýé îãòëîëöñîí 

ýñýõèéã øàëãàí îãòëîëöñîí áîë îáúåêòîîñ öýãèéí êîîðäèíàòûã radius çàéä 

õîëäóóëñàí êîîðäèíàòûã áóöààõ ôóíêö. Õýðýâ îãòëîëöîîã¿é áîë pos –ã 

øóóä áóöààíà. 
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    .3ds ôàéë íü ìîä á¿òýöòýé ó÷ðààñ ò¿¿íèéã äîîðõ øàòëàñàí ïðîöåäóð 

ìàÿãààð óíøèíà. 

 

void Load3DS();     - ôàéëûã òàíèõ 

   ulong ReadMain();   

      ulong ReadVersion();   - ôàéëûí õóâèëáàðûã óíøèõ 

      ulong ReadMesh();   - òîð á¿òöèéã óíøèõ 

         ulong MeshVersion();  - òîð á¿òöèéí õóâèëáàð 

         ulong ReadMasterScale(); - åðºíõèé õýìæ¿¿ð 

         ulong ReadObj();   - îáúåêòóóä 

            ulong TriangularMesh(); - ãóðâàëæèí òîð á¿òýö 

               ulong VertexList(); - öýã¿¿äèéí æàãñààëò 

               ulong FacesDesc(); - ãàäàðãóóí òîäîðõîéëîã÷èä 

                  ulong FacesMat(); - ãàäàðãóóí ìàòåðèàë 

                  ulong SmoothGroup(); 

               ulong MapCrdList(); - òåêñòóð êîîðäèíàò 

               ulong MeshMatrix(); - òîð á¿òöèéí õóâ./ìàòðèö 

         ulong Material();   - ìàòåðèàëóóä 

            ulong MaterialBlock(); - ìàòåðèàëûí íýð 

            ulong MatAmbient();  - àìáèåíòèéí ãýðëèéí ºíãº 

            ulong MatDiffuse();  - îéëòûí ãýðëèéí ºíãº 

            ulong MatSpecular();  - ñàðíèõ ãýðëèéí ºíãº 

            ulong MatShininess(); - ººðèéí ãýðýëòýëòèéí ºíãº 

            ulong MatTransparency(); - íýâò õàðàãäàëòûí õóâü 

       ulong KeyFrame(); 

 

Á¿õ ïðîöåäóðóóä ôàéëààñ óíøñàí õýìæýýãýý áàéòààð áóöààíà. Èíãýñíýýð 

ýöýã ïðîöåäóð íü ººðèéí óíøèõ õýìæýýãýý òîäîðõîéëîõ áîëîìæòîé áîëíî. 

Ýíý õýìæýý íü äàâòàëòûí òºãñãºë áîëîõ ¸ñòîé. 
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 BLALoader.cs 

 

    3 õýìæýýñò ìîäåëèéí õºäºëãººíèéã .bla ºðãºòãºëòýé çîõèîìîë òºðºëò 

ôàéëààñ óíøèí äýëãýöýíä çóðàõ, õºäºëãººíèéã ä¿ðñëýõ ModelAnimation 

êëàññûã àãóóëíà. 

 

public ModelAnimation(String fname) 

Ôàéëûã íýýæ á¿òöèéã óíøèí ñàíàõ îéä õàäãàëàõ áàéãóóëàã÷ ôóíêö. 

fname ïàðàìåòðò .bla ôàéëûí íýðèéã ºãíº. 

 

public void Render() 

OpenGL ãðàôèê îð÷èíä ä¿ðñëýí ¿ç¿¿ëýõ ôóíêö. 

 

public void Animate(int start,int end,float fragment) 

OpenGL ãðàôèê îð÷èíä õºäºëãººíèéã ä¿ðñëýí ¿ç¿¿ëýõ ôóíêö. start 

ïàðàìåòðò õºäºëãººíèé ôðåéìèéí ýõëýëèéí èíäåêñ, end ïàðàìåòðò 

òºãñãºëèéí èíäåêñ, fragment ïàðàìåòðò ôðåéì õîîðîíäûí õóãàöààíû 

àãøèíã 0-1 õ¿ðòýëõ áóòàðõàé òîîãîîð ºãíº. Æèøýý íü 30 êàäðòàé .bla ôàéë 

áàéñàí áà ò¿¿íèé ýõíèé 10 êàäð äàõü õºäºëãººíèé õóãàöààíû 1/3 äàõü 

àãøèíã ä¿ðñëýí ¿ç¿¿ëüå ãýâýë Animate(0,9,0.333333) ãýõ ìàÿãààð 

ïàðàìåòð¿¿äèéã îëãîíî. Óã ôóíêö íü ìîäåëèéí õºäºëãººíèé õî¸ð êàäðûí 

õîîðîíäîõ õóãàöààíû àãøèí äàõü ìîäåëèéí õºäºëãººíèéã îéðîëöîîãîîð 

(ïðîïîðöèîíàëèàð) áîääîã. Èéì ó÷ðààñ õóãàöààíû ôðàãìåíòèéã áóòàðõàé 

òîîãîîð îðóóëæ ºãñºí. 

 

 

 .bla ôàéëûí á¿òýö 

 

    .bla ôàéëûí òºðºë íü çîõèîìîë òºðºë áºãººä ¿¿íèéã äàðààõ 

á¿òýöòýéãýýð çîõèîí áàéãóóëëàà. 

 

Char[4] id;   // .bla ôàéëûã òàíèõ 4 òýìäýãò áà 
        id == “BLUR” áàéõ ¸ñòîé 
Int VertexCount;   // Îáúåêò äàõ öýãèéí òîî 
Int FacesCount;   // Íèéò õàâòãàéí òîî 
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Int FramesCount;   // Ôðåéìûí òîî 
Char[] fname;   // Òåêñòóð ôàéëûí íýð 
        (NULL terminated string) 
 
Struct {    // Öýã á¿ð äýýðõ òåêñòóðûí U,V êîîðäèíàò 
Float X,Y; 
} MapCrdList[VertexCount]; 
 
Struct {    // Õàâòãàéí òîäîðõîéëîã÷ 
Int V1,V2,V3; 
} Faces[FacesCount]; 
 
Struct {    // Ôðåéì á¿ðò õàðãàëçàõ öýã á¿ðèéí 
Float X,Y,Z;   //   êîîðäèíàòóóä 
} Vertices[VertexCount][FramesCount]; 
 

 

 ImageLoader.cs 

 

    ImgLoader êëàññààñ òîãòîõ áºãººä óã  êëàññ íü .bmp, .tga òºðºëòýé 

ôàéëûã óíøèí ñàíàõ îéä OpenGL òåêñòóð áîëãîí áàéðëóóëíà. Íýâò 

õàðàãäàëòã¿é çóðãèéã .bmp, íýâò õàðàãäàëòòàé çóðãèéã .tga ôàéëûí òºðëººð 

óíøèíà. 

 

public static uint BitmapLoad(String fname,bool clamp) 

.BMP ôàéëûã óíøèí OpenGL òåêñòóð áîëãîí ñàíàõ îéä õàäãàëàõ ôóíêö. 

fname-ä ôàéëûí íýðèéã ºãíº. clamp áóëûí õóâüñàã÷èéí óòãà ¿íýí áîë çóðàã 

äàâòàãäàëòã¿é, õóäàë áîë äàâòàãäàëòòàéãààð çóðàãäàõ áîëíî. Òýíãýð, ºâñ 

çýðãèéã çóðàõàä àøèãëàãäàíà. ªâñ äàâòàãäàëòòàé çóðàãääàã, õàðèí òýíãýð 

äàâòàãäàëòã¿é, çààãã¿é çóðàãäàõ ¸ñòîé. 

 

public static uint LoadTGA(String fname) 

.BMP ôàéëûã óíøèí íýâò õàðàãäàëòòàé OpenGL òåêñòóð áîëãîí ñàíàõ îéä 

õàäãàëàõ ôóíêö. Ìîä, ºâñ çýðãèéã çóðàõàä àøèãëàíà. fname-ä ôàéëûí 

íýðèéã ºãíº. 

 

 VideoPlayer.cs 

 

    Âèäåî ºãºãäëèéã óíøèí øóóä äýëãýöýíä ä¿ðñëýõ VideoPlayer êëàññààñ 

òîãòîíî. Âèäåî ºãºãäºë íü ýõëýëèéí ëîãîã õàðóóëàõ, ðåêëàì ¿ç¿¿ëýõ çýðýãò 
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õýðýãëýãäýíý. ActiveX component àøèãëàæ ãàðàãæ áàéãàà ó÷ðààñ á¿õèé ë 

òºðëèéí êîäëîñîí, êîäëîîã¿é âèäåî ºãºãäë¿¿äèéã óíøèõ áîëîìæòîé. 

 

public VideoPlayer(String fname)  

fname íýðòýé ôàéëûã óíøèí äýëãýöýíä ¿ç¿¿ëíý. Äóóñìàãö ººðºº õààãäàí 

óñòàíà. 

 

 Structs.cs 

 

    3 õýìæýýñò ãðàôèêò õýðýãëýãäýõ ºãºãäëèéí á¿òö¿¿äèéã àãóóëíà. 

 

 3Dmath.cs 

 

    Òîãëîîìûí ôèçèêò õýðýãëýãäýõ 3d õýìæýýñò ìàòåìàòèê, ãåîìåòðèéí 

òîìú¸îíóóäûã àãóóëñàí Math3D êëàññûã àãóóëíà. 

 

Math3D êëàññûí ãèø¿¿í ôóíêöóóä: 

 

public static float PointToPlaneDistance(Vector3 point, 

       Vector3 normal,Vector3 pointonplane) 

Öýãýýñ õàâòãàé õ¿ðòýëõ çàéã áóöààõ ôóíêö. 

 

public static bool IsPointOnThePolygon(Vector3 point, 

       Vector3 vert1,Vector3 vert2,Vector3 vert3) 

Òóõàéí öýã îëîí ºíöºãò äýýð îðøèæ áàéãàà ýñýõèéã øàëãàõ ôóíêö. 

 

public static float AngleBetweenVectors(Vector3 vec1, 

       Vector3 vec2) 

Õî¸ð âåêòîðûí õîîðîíäîõ ºíöãèéã áîäîõ ôóíêö. 

 

 Camera.cs 

 

    Êàìåðèéí áàéðëàëûã àãóóëñàí êàìåðèéí á¿õ õºäºëãººí¿¿ä, õ¿íäèéí õ¿÷, 

õóãàöààíû ñèíõðîíèçåðèéã àãóóëñàí ôóíêöóóäòàé Camera êëàññûã àãóóëíà. 
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Camera êëàññûí ºãºãäë¿¿ä 

 
public Vector3 pos; - êàìåðèéí áàéðëàë 
public Vector3 view; - êàìåðèéí õàðàõ âåêòîð 
public Vector3 upvec; - êàìåðèéí òîëãîéí õàðàõ âåêòîð 
public Vector3 foot; - êàìåðèéí ºíäºð 
 
private float movespeed; - ÿâàõ õóðä 
private float fallspeed; - óíàõ õóðä 
private float jumpspeed; - ¿ñðýõ õ¿÷ 
private float gravity; - õ¿íäèéí õ¿÷ 
 
 
private float currentRotY; - êàìåðèéí õàðàõ ç¿ãèéí Y òýíõëýãòýé 
      ¿¿ñãýõ ºíöºã 
private float mouseSens; - õóëãàíû ýðãýõ õóðä 
private float lasttime; - ñ¿¿ëèéí ôðåéì äýõ õóãàöàà 
public float elapsedtime; - ñ¿¿ëèéí ôðåéìýýñ õîéøõè õóãàöàà 
private float fps;  - íýã ñåêóíäýä äýëãýöýíä ä¿ðñëýæ áóé 

      ôðåéìèéí òîî frames per second 

 

public Camera(float posx,float posy,float posz, 
  float viewx,float viewy,float viewz, 
  float upvecx,float upvecy, float upvecz); 
Êàìåðèéí áàéãóóëàã÷ ôóíêö. Áàéðëàë, õàðàõ ÷èã, òîëãîéí âåêòîðèéã 
ïàðàìåòðýýð àâíà. 
 

public void SetViewByMouse(Vector3 mousePos); 

Õóëãàíûí õºäºëãººíººð õàðàõ ÷èãèéã ººð÷ëºõ ôóíêö 

 

private void RotateView(float angle,float x,float y,float z); 

Êàìåðèéí õàðàõ ÷èãèéã ºíöãººð ººð÷ëºõ ôóíêö 

 

public void MoveCamera(bool forward,bool backward, 

   bool left,bool right,bool walk); 

Êàìåðèéã õºäºëãºõ ôóíêö 

 

private void MoveForward(float k); 

×èãýýðýý ÿâàõ 

 

private void MoveBackward(float k); 

Õîéøîî ÿâàõ 
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private void StrafeLeft(float k); 

Ç¿¿í òàë óðóóãàà ÿâàõ 

 

private void StrafeRight(float k); 

Áàðóóí òàë óðóóãàà ÿâàõ 

 

public void Duck(); 

Ñóóõ 

 

public void Stay(); 

Áîñîõ 

 

public void Jump(); 

¯ñðýõ 

 

public void Fall(); 

Õ¿íäèéí õ¿÷ýýð äîîø óíàõ, óíàëòèéí õóðäûã õóãàöààãààð òîîöîîëîõ 

 

public void RePosition(Vector3 pos1); 

Êàìåðèéã çººõ. Õàíàíä òóëàõ çýðýã êàìåðèéí õºäºëãººíèé äàðàà êàìåðèéí 

áàéðëàëä çàñâàð õèéõýä àøèãëàíà. 

 

public void CalculateFrameRate(); 

Ñ¿¿ëèéí ôðåéì çóðàãäñàíààñ õîéø ºíãºðñºí õóãàöààã òîîöîîëîõ 

 

public void Look(); 

Êàìåðààð îð÷èíã ä¿ðñëýõ OpenGL ôóíêö. 

 

• KeybInput.cs 

 

    DirectX –í DirectInput àøèãëàí ãàðíû òîâ÷ äàðàãäñàí òºëºâèéã óíøèõ 

KeybInput êëàññûã àãóóëíà. Ãàðíû òîâ÷ á¿ðò äàðàãäñàí, äàðàãäààã¿é, ÿã 

òóõàéí àãøèíä äàðàãäàæ áàéãàà, òóõàéí àãøèíä äàðàãäààã¿é òºëºâò îðæ 

áàéãàà ãýñýí 4 òºëºâèéã òîäîðõîéëîõ ÷àäâàðòàé. 
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public void Read(); 

Ãàðíû òºëâèéã óíøèõ ôóíêö 

 

public bool KeyPressed(Key k); 

Òóõàéí òîâ÷ äàðàãäñàí ýñýõèéã øàëãàõ ôóíêö 

 

public bool KeyNotPressed(Key k); 

Òóõàéí òîâ÷ äàðàãäààã¿éã øàëãàõ ôóíêö 

 

public bool KeyDown(Key k); 

Òîâ÷ ÿã òóõàéí àãøèíä äàðàãäñàí òºëºâò îðæ áàéâàë ¿íýí óòãà áóöààíà. 

 

public bool KeyUp(Key k); 

Òîâ÷ ÿã òóõàéí àãøèíä äàðàãäààã¿é òºëºâò îðæ áàéâàë ¿íýí óòãà áóöààíà. 

 

• MouseInput.cs 

 

    DirectX –í DirectInput àøèãëàí õóëãàíû òîâ÷íóóäûí òºëºâ áîëîí õóëãàíû 

çººëòèéí âåêòîðûã óíøèõ MouseInput êëàññûã àãóóëíà. Õóëãàíû òîâ÷ á¿ðò 

äàðàãäñàí, äàðàãäààã¿é, ÿã òóõàéí àãøèíä äàðàãäàæ áàéãàà, òóõàéí àãøèíä 

äàðàãäààã¿é òºëºâò îðæ áàéãàà ãýñýí 4 òºëºâèéã òîäîðõîéëîõ ÷àäâàðòàé. 

 

public void Read(); 

Õóëãàíû òºëâèéã óíøèõ ôóíêö 

 

public bool ButtonPressed(Key k); 

Òóõàéí òîâ÷ äàðàãäñàí ýñýõèéã øàëãàõ ôóíêö 

 

public bool ButtonNotPressed(Key k); 

Òóõàéí òîâ÷ äàðàãäààã¿éã øàëãàõ ôóíêö 

 

public bool ButtonDown(Key k); 

Òîâ÷ ÿã òóõàéí àãøèíä äàðàãäñàí òºëºâò îðæ áàéâàë ¿íýí óòãà áóöààíà. 
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public bool ButtonUp(Key k); 

Òîâ÷ ÿã òóõàéí àãøèíä äàðàãäààã¿é òºëºâò îðæ áàéâàë ¿íýí óòãà áóöààíà. 

 

public Vector3 Move(); 

Õóëãàíû çººëòèéí âåêòîðûã áóöààõ ôóíêö 

 

 

1.5.2    Ôèçèê õºäºëã¿¿ð 

 

 Òóëàëòûã ìýäðýõ ôèçèê õºäºëã¿¿ð 

 

    Óã ôèçèê íü MeshObject êëàññ äîòîð CheckCollision ôóíêö õýëáýðýýð 

áàéðëàæ áàéãàà áºãººä 3Dmath.cs –í ìàòåìàòèê ôóíêöóóäûã àøèãëàíà. 

 

Äîîðõè àëãîðèòìààð ä¿ðñëýí ¿ç¿¿ëýâ. 

 

 

   Çóðàã 1.13 Òóëàõ ôèçèêèéí àëãîðèòì 
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public Vector3 CheckCollision(Vector3 pos,float radius); 

Îáúåêòûã pos áàéðëàë äàõü radius ðàäèóñòàé áºìáºðöºãòýé îãòëîëöñîí 

ýñýõèéã øàëãàí îãòëîëöñîí áîë îáúåêòîîñ öýãèéí êîîðäèíàòûã radius çàéä 

õîëäóóëñàí êîîðäèíàòûã áóöààõ ôóíêö. Õýðýâ îãòëîëöîîã¿é áîë pos –ã 

øóóä áóöààíà. 

 

 Õ¿íäèéí õ¿÷íèé ôèçèê 

 

    Õ¿íäèéí õ¿÷íèé ôèçèê àëãîðèòìûã Camera êëàññ äîòîð áîäíî. 

 

public void Fall(); 
Õ¿íäèéí õ¿÷èéã òîîöîîëîí óíàëòûã áîäîõ ôóíêö 
 
 

tgVV

gttVS

t *
2

*

0

2

0

+=

+=
 

 
 
 
1.5.3    Õóãàöààíû ñèíõðîíèçàòîð 

 
 
    Ìàíàé 3D Game Engine –í õóâüä õóãàöààíû ñèíõðîíèçàòîð Camera 

êëàññ äîòîð õèéãäñýí. Êàìåðèéí õºäºëãººí, ìîäåëèéí õºäºëãººí á¿ð 

õóãàöààòàé øóóä õàìààðàëòàéãààð ÿâàãäàõ ¸ñòîé. 

 

public void CalculateFrameRate(); 

ªìíºõ ôðåéìýýñ õîéø ºíãºðñºí õóãàöààã òîîöîîëîõ. 

 

1.5.4    BLA File Creator õºäºëãººíèé ôàéë ¿¿ñãýã÷ ïðîãðàì 

 

    BLA File Creator ïðîãðàì íü 3DSLoader êëàññòàé òºñòýé çîõèîí 

áàéãóóëàëòòàé, 3ds ôàéëûã óíøèí õýðýãòýé ìýäýýëë¿¿äýý àâààä ººðñäèéí 

çîõèîñîí .bla òºðºëò ôàéëûã ¿¿ñãýäýã DOS îð÷íû ïðîãðàì þì. 
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    Áèä 3 õýìæýýñò ìîäåëèî 3D Studio Max ïðîãðàìààð çóðñíû äàðàà ò¿¿íèé 

õºäºëãººíèéã êàäð á¿ðýýð íü ýêñïîðòëîæ îëîí òîîíû 3ds ôàéëûã ¿¿ñãýíý. 

Á¿õ 3ds ôàéëóóä èæèë íýðýýð ýõëýñýí áàéõ áà ò¿¿íèé àðààñ 0-ñ ýõëýñýí 

êàäðûí èíäåêñ òîî áàéíà. Óã ôàéëóóäûã BLA File Creator ïðîãðàìààð 

íýãòãýí .bla ôàéë ãàðãàí àâíà. 

 

 

1.5.5    ªãºãäëèéí á¿òýö 

 

    3ds ôàéëä öýãèéã x,y,z êîîðäèíàòóóäààð, õàâòãàéã 3 öýãýýð áóþó ýíãèéí 

õàâòãàéí òîäîðõîéëîã÷îîð, îáúåêòóóäûã 3 ºíöºãò õàâòãàéíóóäûí 

á¿ðäýëýýð, ºíãèéã óëààí, íîãîîí, öýíõýð ºíã¿¿äýýð, âåêòîðûã x, y, z 

òýíõëýãèéí ìîäóëèàð ä¿ðñýëíý. 

 

 Öýãèéí á¿òýö 

struct vertex 
{ float x;    // X òýíõëýãèéí êîîðäèíàò 
  float y;    // Y òýíõëýãèéí êîîðäèíàò 
  float z;    // Z òýíõëýãèéí êîîðäèíàò 
}; 

 

 Õàâòãàéí á¿òýö 

struct face 
{ unsigned int vertex1; // 1-ð öýãèéí èíäåêñ 
  unsigned int vertex2; // 2-ð öýãèéí èíäåêñ 
  unsigned int vertex3; // 3-ð öýãèéí èíäåêñ 
  unsigned int mat;  // Õàâòãàéí ìàòåðèàëûí èíäåêñ 
}; 

 

 

 ªíãèéí á¿òýö 

struct colorf 
{ float r;   // Óëààí ºíãºíèé ýð÷èìæèëò 
  float g;   // Íîãîîí ºíãºíèé ýð÷èìæèëò 
  float b;   // Öýíõýð ºíãºíèé ýð÷èìæèëò 
}; 
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 Âåêòîð á¿òýö 

struct vector3d 
{ float x; 
  float y; 
  float z; }; 

 

 Îáúåêòûí á¿òýö 

class object 
{ public: 
    char name[30];   // Îáúåêòûí íýð 
    float mesh_matrix[4][4]; // Õóâèðãàëòûí ìàòðèö 
    vector<vertex>vertices;  // Öýã¿¿äèéí êîîðäèíàòóóä 
    vector<vert2d>mapcrdlist; // Òóõàéí öýã á¿ðò õàðãàëçàõ 
       òåêñòóð ôàéëûí êîîðäèíàò 
    vector<face>faces;  // Ãàäàðãóóãûí òîäîðõîéëîã÷èä 
    vector<int>smoothlist;  // Ãºëãºðæèëòèéí êîýô. 
}; 

 

 

Îáúåêò äàõü öýãèéí òîî, îáúåêòûí ìàòåðèàëûí öýãèéí êîîðäèíàò, 

ãàäàðãóóíóóä, ãºëãºðûí æàãñààëò çýðãèéí òîî íü òîäîðõîéã¿é òóëä 

õóâüñàõ óðòòàé ìàññèâ Microsoft Foundation Classes -í vector class -ã 

àâ÷ àøèãëàâ. 

 

 Ìàòåðèàë á¿òýö 

class material 
{ public: 
    char name[30];   // Ìàòåðèàëûí íýð 
    colorf ambient;   // Àìáèåíò ºíãº 
    colorf diffuse;   // Öàöðàõ ºíãº 
    colorf specular;   // ¯çýãäýõ ºíãº 
    colorf emission;   // Ãàðãàõ ºíãº 
    float shininess; 
    float transparency;  // Íýâò õàðàãäàëò 
    int texmapp;    // Òåêñòóðûí ïðîöåíò 
    bool hasmap;    // Òåñêòóðòýé ýñýõ 
 
 
    char mapname[30];   // Òåêñòóð ôàéëûí íýð 
    int matindex;   // Òåêñòóð ôàéëûí ñàíàõ îéä 

õàäãàëàãäñàí èíäåêñ 
}; 
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 Òåêñòóðûí æàãñààëò 

GLuint texture[256];   // Òåêñòóðûí ñàíàõ îéí õàÿã 

 

 .3ds mesh á¿òýö 

class MeshObject 
{ private: 
 FILE *Mesh_File;    // Ôàéëûí çààã÷ 
 unsigned int File_Version;  // Ôàéëûí õóâèëáàð 
 unsigned int Mesh_Version;  // Ìåøèéí õóâèëáàð 
 int NumberOfObjects;   // Îáúåêòûí òîî 
 int NumberOfMaterials;  // Ìàòåðèàëûí òîî 
 float MasterScale;   // Ìåøûí åðºíõèé ñóíàëò 
 
 vector<object>objects;  // Îáúåêòóóä 
   vector<material>materials;  // Ìàòåðèàëóóä 
}; 

 

 Ôàéëûí çààã÷ 

FILE *Mesh_File; 

 

 

1.5.6    Á¿òýöëýãäñýí õýë 

 

 First Person Shooter òºðëèéí òîãëîîìûí åðºíõèé çàãâàð 

 

• Ãðàôèê îð÷èíã á¿ðä¿¿ëýõ (OpenGL öîíõûã ¿¿ñãýõ) 

o Ýõëýë ëîãî âèäåîã ãàðãàõ 

o Îðîëò ãàðàëòûí îáúåêòûã ¿¿ñãýõ 

o Òîãëîîìûí ìåíþã ¿¿ñãýõ 

 Çóðãèéí ôàéëóóäûã ñàíàõ îéä áàéðëóóëàõ 

o Êàìåðûí îáúåêòûã ¿¿ñãýõ 

o Ìîäåëèóäûí îáúåêòóóäûã ¿¿ñãýõ 

 3ds ôàéëûã óíøèí á¿òöèéã ãàðãàæ àâàí ñàíàõ îéä õàäãàëàõ 

 Òåêñòóð çóðãèéí ôàéëóóäûã óíøèæ ñàíàõ îéä áàéðëóóëàõ 

o Ñ¿ëæýýíèé èíòåðôåéñ ¿¿ñãýõ 

o Òîãëîîìûí äàâòàëò 

 Äýëãýöèéã öýâýðëýõ 
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 Òîãëîîìûí ìåíþ õàðàãäàõ õýðýãòýé áîë çóðàõ 

 Îðîëòûí ìýäýýëë¿¿äèéã óíøèõ 

 Ñ¿ëæýýãýýð èðñýí ìýäýýëë¿¿äèéã óíøèõ 

 Îðîëò áîëîí ñ¿ëæýýíèé ìýäýýëëýýð áîëîâñðóóëàëò õèéõ 

 Ôèçèêèéí õóóëèóäààð òîîöîîëîëò õèéõ 

 Êàìåðèéã áàéðëóóëàõ 

 Ñàíàõ îéãîîñ îáúåêòûí áàéðëàë, õýëáýð ä¿ðñ, ìàòåðèàë, 

õºäºëãººí çýðãèéã óíøèí OpenGL ôóíêöóóäûã àøèãëàí 

äýëãýöýíä õàðóóëàõ 

• Ñàíàõ îéã ÷ºëººëºõ 

 

 

 Çóðàõ ôóíêö 

 

    Çóðàõ ôóíêö áîë óã ïðîãðàììûí  õàìãèéí ÷óõàë ôóíêö. Ñàíàõ îéä 

áàéðëàõ îáúåêòóóäûã òóõàéí êàìåðûí áàéðëàëààð õóâèðãàñàí õóãàöààíû 

íýã àãøèí äàõü çóðãèéã çóðíà. Çóðàõ ôóíêöóóäûã áè÷ñýíýýð 2äîã÷ ºíãºíèé 

áóôåðò çóðãèéã çóðíà. Õàðèí áóôåðóóäûã ñîëèñîíîîð äýëãýöýíä 

çóðàãäàíà. Çóðàõ àëãîðèòìûã pseudocode -ð ä¿ðñýëüå. 

 

ªíãºíèé áóôåð áîëîí ã¿íèé áóôåðèéã öýâýðëý; 

Êàìåðèéí áàéðëàëààð õóâèðãàëò õèé; 

Äàâò(Á¿õ îáúåêò á¿ðèéí õóâüä) 

{ 

  Õóâèðãàëòûí ìàòðèöûã ñòåêò õèé; 

  Äàâò(Á¿õ ãàäàðãóó á¿ðèéí õóâüä) 

  { 

    Õýðýâ(ªìíº çóðæ áàéñàí ìàòåðèàë áèø áîë) 

    { 

      ªíãèéã îäîî çóðàõ ºíãººð ñîëü; 

      Ìàòåðèàëûã îäîî çóðàõ ìàòåðèàëèàð ñîëü; 

    } 

    Ä¿ðñ çóðàõ(Ãóðâàëæèí) 

    { 

      1-ð öýãò õàðãàëçàõ ìàòåðèàëûí êîîðäèíàò; 
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      1-ð öýãèéí êîîðäèíàò; 

      2-ð öýãò õàðãàëçàõ ìàòåðèàëûí êîîðäèíàò; 

      2-ð öýãèéí êîîðäèíàò; 

      3-ð öýãò õàðãàëçàõ ìàòåðèàëûí êîîðäèíàò; 

      3-ð öýãèéí êîîðäèíàò; 

    } 

  } 

  Õóâèðãàëòûí ìàòðèöûã ñòåêýýñ ãàðãà; 

} 

ªíãºíèé áóôåðóóäûã ñîëü; 

 

 

 BLA File Creator ïðîãðàìûí pseudocode 

 

Ãàðààñ ¿¿ñãýõ ôàéëûíõàà íýðèéã àâàõ; 

.bla ôàéëûã ¿¿ñãýõ; 

Ãàðààñ .3ds ôàéëûí ýõëýë íýðèéã àâàõ; 

Ãàðààñ íèéò êàäðûí òîîã àâàõ; 

Îáúåêò äàõü öýã, ãàäàðãóó, ôðåéìûí òîîã .bla ôàéëä áè÷èõ; 

Öýã á¿ðèéí u,v êîîðäèíàòóóäûã .bla ôàéëä áè÷èõ; 

Ãàäàðãóóãûí òîäîðõîéëîã÷äûã .bla ôàéëä áè÷èõ; 

Ôàéë áóþó ôðåéì á¿ðèéí õóâüä 

{ 

    3ds ôàéëûã íýýæ óíøèõ; 

    Ôàéë îëäîõã¿é áîë àëäààã ìýäýýëýõ; 

    .bla ôàéëä ôðåéì á¿ðèéí õóâüä öýã á¿ðèéã êîîðäèíàòóóäûã 

áè÷èõ; 

} 

Ôàéëûã õààõ; 
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1.5.7    ªãºãäëèéí óðñãàëûí äèàãðàìì 

 

Äèàãðàìì 1, ò¿âøèí 0 

 
 

Äèàãðàìì 2, ò¿âøèí 1 

 

 

1.1 Ôàéëûí íýðèéã àâàõ 

1.2. Ôàéëûã óíøèí 
ñàíàõ îéä áàéðëóóëàõ 

1.3. Òåêñòóðóóäûã óíøèõ 

Ñàíàõ îéä áàéðëàõ 
ìåø á¿òýö 

Ôàéëûí íýð 

3ds ôàéë 

Àëäààíû ìýäýýëýë 1

Òåêñòóð 
ôàéëûí íýðñ 

Àëäààíû ìýäýýëýë 2

1. Ôàéëûã óíøèí ñàíàõ 
îéä áàéðëóóëàõ 

2. OpenGL öîíõ, 
äàâòàëòûã ¿¿ñãýõ 

3. Äýëãýöýíä ä¿ðñëýõ 

Ñàíàõ îéä áàéðëàõ ìåø 
á¿òýö 

3ds ôàéë 

Õ¿ñýëò 

Êàìåðûí 
õºäºëãººí

Àëäààíû ìýäýýëýë
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Äèàãðàìì 3, ò¿âøèí 2 

 
 
 
 
 
 
 
 

Äèàãðàìì 4, ò¿âøèí 3 

 
 
 
 
 
 
 
 
 
 
 

1.2.2.1 Ôàéëûí 
õóâèëáàðûã óíøèõ 

1.2.2.2 Ìåøèéã óíøèõ 
 

3ds ôàéë Õóâèëáàðûí äóãààð

Ìåø á¿òýö

1.2.1 Ôàéëûí ôîðìàò 
çºâ ýñýõèéã øàëãàõ 

1.2.2 3ds ôàéëûã óíøèõ 
 

Ñàíàõ îéä áàéðëàõ ìåø 
á¿òýö 

3ds ôàéë Àëäààíû ìýäýýëýë
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Äèàãðàìì 5, ò¿âøèí 4 

 

 
 
 

Äèàãðàìì 6, ò¿âøèí 5 

 
 

 

1.2.2.2.3.1 Îáúåêòóóäûã 
õàäãàëàõ ñàíàõ îéã 
çîõèîí áàéãóóëàõ 

1.2.2.2.3.2 Îáúåêòóóäûã 
ãóðâàëæèí ìåø á¿òöýýð 

óíøèõ 

3ds ôàéë 
Îáúåêòûí èíäåêñ

Ãóðâàëæèí ìåø á¿òýö

1.2.2.2.1 Ìåøèéí 
õóâèëáàðûã óíøèõ 

1.2.2.2.2 Ìåøèéí
åðºíõèé ñóíãàëòûí 

êîýôôèöèåíò 

1.2.2.2.3. Îáúåêòóóäûã 
óíøèõ 

Ìåøèéí õóâèëáàð

Ñóíãàëòûí êîýôôèöèåíò

Îáúåêò á¿òýö

1.2.2.2.4. Ìàòåðèàëóó-
äûã óíøèõ 

Ìàòåðèàë á¿òýö

3ds ôàéë 
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Äèàãðàìì 7, ò¿âøèí 6 

 

 

Äèàãðàìì 8, ò¿âøèí 7 

 

 

1.2.2.2.3.2.2.1 Ãàäàðãóóí 
òîäîðõîéëîã÷äûã óíøèõ 

1.2.2.2.3.2.2.2 Ãàäàðãóóí 
ìàòåðèàëûã óíøèõ 

 

1.2.2.2.3.2.2.3 Ãàäàðãóóí 
ãºëãºðæèëòèéí 

êîýôôèöèåíòûã óíøèõ

3ds ôàéë 
Ãàäàðãóóí òîäîðõîéëîã÷èä

Ãàäàðãóóí ìàòåðèàë

Ãºëãºðæèëòèéí êîýô.

1.2.2.2.3.2.1 Öýã¿¿äèéí 
êîîðäèíàòóóäûã óíøèõ 

1.2.2.2.3.2.2 Ãàäàðãóóã 
óíøèõ 

1.2.2.2.3.2.3 Öýã¿¿äèéí 
òåêñòóð êîîðäèíàòûã 

óíøèõ 

Öýã¿¿äèéí êîîðäèíàòóóä

Ãàäàðãóóãèéí òîäîðõîéëîã÷

Öýã¿¿äèéí òåêñòóð êîîðäèíàò

1.2.2.2.3.2.4. Îáúåêòûí 
õóâèðãàëòûí ìàòðèöûã 

óíøèõ 

Õóâèðãàëòûí ìàòðèö

3ds ôàéë 
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Äèàãðàìì 9, ò¿âøèí 5 

 

 

 

 

 

 

 

 

 

 

1.2.2.2.4.1 Àìáèåíò 
ºíãèéã óíøèõ 

1.2.2.2.4.2 Öàöàðãàõ 
ºíãèéã óíøèõ 

3ds ôàéë 
Àìáèåíò ºíãº

Öàöàðãàõ ºíãº

Ñàðíèëòûí ºíãº
1.2.2.2.4.3 Ñàðíèëòûí 

ºíãèéã óíøèõ 

1.2.2.2.4.4 Ãýðýëòýõ 
ºíãèéã óíøèõ 

1.2.2.2.4.5 Ìàòåðèàëûí 
íýâò õàðàãäàëòûã óíøèõ 

1.2.2.2.4.6 Òåêñòóð 
óíøèõ 

Ãýðýëòýõ ºíãº

Íýâò õàðàãäàëòûí õóâü

Òåêñòóð
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Äèàãðàìì 10, ò¿âøèí 6 

 
 

 

Äèàãðàìì 11, ò¿âøèí 1 

 
 

 

 

 

 

 

3.1 Ìàòåðèàë, òåêñòóð 
áîëîí ºíãèéã ñîíãîõ 

3.2 Îáúåêòóóäûã õàâòãàé 
á¿ðèéí õóâüä çóðàõ 

Ñàíàõ îé äàõü 
3ds ôàéëûí 
á¿òýö 

3.3 Êàìåðûí 
áàéðëàëààñ õàìààðàí 

õóâèðãàëò õèéõ 

Êàìåðûí 
áàéðëàë 2äîã÷ ºíãºíèé áóôåð

1.2.2.2.4.6.1 Òåêñòóðûí 
õóâèéã óíøèõ 

1.2.2.2.4.6.2 Òåêñòóð 
ôàéëûí íýðèéã óíøèõ 

3ds ôàéë 
Òåêñòóðûí õóâü

Òåêñòóð ôàéëûí íýð
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II Á¯ËÝÃ. ÕÝÐÝÃËÝÃ×ÈÉÍ ÃÀÐÛÍ ÀÂËÀÃÀ 

 

 

2.1    Òàíèëöóóëãà 

 

    BlurzEngine 3 õýìæýýñò òîãëîîìûí õºäºëã¿¿ð íü Microsoft .NET 

ïëàòôîðì, C# õýë äýýð Microsoft DirectX ºãºãäëèéí á¿òýö, OpenGL ãðàôèê 

îð÷èí, CsGL managed code library àøèãëàí áè÷èãäñýí. Èéìýýñ óã 

õºäºëã¿¿ðèéã àøèãëàõûí òóëä äýýðõ ïðîãðàì÷ëàëûí áîëîí ãðàôèê 

îð÷íóóäûã á¿ðä¿¿ëæ ºãºõ õýðýãòýé. ¯¿íèé òóëä äîîðõ ç¿éëñèéã á¿ðä¿¿ëñýí 

áàéõ øààðäëàãàòàé. 

 

Microsoft .NET Framework 

DirectX Managed Code Library 

CsGL library (C# OpenGL library) 

C# õýë äýýð CsGL àøèãëàí OpenGL îð÷èí ìºí òîãëîîìûí äàâòàëòûã 

¿¿ñãýñýí áàéõ øààðäëàãàòàé.  

 

Óã 3 õýìæýýñò òîãëîîìûí õºäºëã¿¿ð íü ¿¿ñãýñýí OpenGL îð÷èíä øóóä 

õàíäàí àæèëëàõ áîëíî. 

 

BlurzEngine íü äîîðõ õýñã¿¿äýýñ á¿ðäýíý. 

 

• 3ds ôàéëûã óíøèí ºãºãäëèéã ¿¿ñãýæ ñàíàõ îéä à÷ààëàõ, äýëãýöýíä 

ä¿ðñëýõ MeshObject êëàññ 

•  3 õýìæýýñò õºäºëãººíò .BLA ôàéëûã óíøèí ñàíàõ îéä áàéðëóóëàõ, 

õºäºëãººíèé äóðèéí àãøèíã äýëãýöýíä ä¿ðñëýõ ModelAnimation êëàññ 

• 2 õýìæýýñò ãðàôèê áóþó .BMP, .TGA ôàéëóóäûã ñàíàõ îéä à÷ààëàõ 

ImgLoader êëàññ 

• Õ¿íèé äîòðîîñ õàðñàí êàìåð áóþó First Person êàìåðèéí á¿òýöèéã 

àãóóëñàí, êàìåðûí õºäºëãººíèéã óäèðäàõ Camera êëàññ 
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• 3 õýìæýýñò îð÷èí äàõü ýíãèéí ìàòåìàòèê ôóíêöóóä 

• 3 õýìæýýñò ãåîìåòð ºãºãäëèéí á¿òýö 

• Ãðàâèòàöûí õ¿÷ áîëîí áèåä òóëàõ áóþó ¿ë íýâòðýõ îð÷íû ôèçèê øèíæ 

÷àíàðóóä 

• Êîìïüþòåðèéí ãàðíààñ ïàðàëëåëààð ìýäýýëýë óíøèõ áîëîí 

áîëîâñðóóëàëò õèéõ KeybInput êëàññ 

• Êîìïüþòåðèéí õóëãàíààñ ìýäýýëýë óíøèõ áîëîí áîëîâñðóóëàëò õèéõ 

MouseInput êëàññ 

 

 

2.2 Ïðîãðàì÷ëàëûí áîëîí ãðàôèê îð÷íûã á¿ðä¿¿ëýõ 

 

    Microsoft Windows ¿éëäëèéí ñèñòåì äýýð 16MB-ñ äýýø ñàíàõ îéòîé 

OpenGL-ã äýìæäýã äýëãýöèéí êàðäûã çºâ ñóóëãàñàí áàéõ (16 áîëîí ò¿¿íýýñ 

äýýø áèò ºíãºíèé ÿëãàðàëûã ä¿ðñëýõ ÷àäâàðòàé áàéõ) øààðäëàãàòàé. 

 

    Microsoft .NET Framework, Microsoft DirectX Managed Code Runtime 

ñóóëãàñàí áàéõ øààðäëàãàòàé. Ìºí CsGL library .DLL ôàéëûã õóóëæ àâñàí 

áàéõ øààðäëàãàòàé. 

 

    Microsoft C# õýë äýýð CsGL àøèãëàí OpenGL îð÷èí áîëîí òîãëîîìûí 

äàâòàëòûã ¿¿ñãýõ õýðýãòýé. 

 

 

2.3    3 õýìæýýñò áèåèéã ä¿ðñëýõ 

 

    MeshObject êëàññûã àøèãëàí 3 õýìæýýñò áèåèéã ä¿ðñëýäýã òóë 3 

õýìæýýñò áèå á¿ðò MeshObject òºðºëòýé îáúåêò çàðëàæ ºãºõ 

øààðäëàãàòàé. 

 

Çàðëàõ 

 Áè÷èãäýõ õýëáýð: 

 MeshObject [îáúåêòûí íýð]; 
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Ñàíàõ îéä à÷ààëàõ 

  Áè÷èãäýõ õýëáýð: 

  [îáúåêòûí íýð] = new MeshObject("ôàéëûí íýð"); 

Ôàéëûí íýðä 3 õýìæýýñò ãðàôèê ºãºãäºë áóþó .3ds 

ôàéëûíõàà íýðèéã çààæ ºãíº. 

 

Äýëãýöýíä ä¿ðñëýõ 

  Áè÷èãäýõ õýëáýð: 

  [îáúåêòûí íýð].Render(); 

  Äýëãýöýíä ä¿ðñëýõèéíõýý ºìíº õóâèðãàëòûí ìàòðèöûã 

   óã áèåòèéí áàéðëàë, ýðã¿¿ëýëò, ñóíãàëòûí ìàòðèöààð 

 õóâèðãàñàí áàéõ øààðäëàãàòàé. 

 

 

2.4    3 õýìæýýñò õºäºëãººíò áèåèéã ä¿ðñëýõ 

 

    ModelAnimation êëàññûã àøèãëàí ä¿ðñëýäýã. 

 

Çàðëàõ 

 Áè÷èãäýõ õýëáýð: 

 ModelAnimation [îáúåêòûí íýð]; 

 

Ñàíàõ îéä à÷ààëàõ 

  Áè÷èãäýõ õýëáýð: 

  [îáúåêòûí íýð] = new ModelAnimation("ôàéëûí íýð"); 

Ôàéëûí íýðä 3 õýìæýýñò õºäºëãººíò ãðàôèê ºãºãäºë áóþó .bla 

ôàéëûíõàà íýðèéã çààæ ºãíº. 

 

Äýëãýöýíä ä¿ðñëýõ 

  Áè÷èãäýõ õýëáýð: 

  [îáúåêòûí íýð].Animate([ýõëýëèéí ôðåéì], 

[òºãñãºëèéí ôðåéì],[õºäºëãººíèé àãøèí]); 

  Äýëãýöýíä ä¿ðñëýõèéíõýý ºìíº õóâèðãàëòûí ìàòðèöûã 

   óã áèåòèéí áàéðëàë, ýðã¿¿ëýëò, ñóíãàëòûí ìàòðèöààð 
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 õóâèðãàñàí áàéõ øààðäëàãàòàé. [ýõëýëèéí ôðåéì]-ä òóõàéí 

 õºäºëãººíèé .bla ôàéë äàõü ôðåéìûí äóãààðûí ýõëýëèéí 

 äóãààðûã îðóóëíà. [òºãñãºëèéí ôðåéìä]-ä òóõàéí õºäºëãººíèé 

 ñ¿¿ëèéí ôðåéìèéí äóãààðûã îðóóëíà. [õºäºëãººíèé àãøèí]-ä 

 ýõëýë òºãñãºëèéã íü òîäîðõîéëñîí òóõàéí õºäºëãººíèé 

 õýñãýýñ ÿìàð àãøèíã ä¿ðñëýõèéã òîäîðõîéëñîí 0-1 õ¿ðòýëõ 

 áóòàðõàé òîîã îðóóëíà. 

 

Æèøýý íü: Øóâóó îáúåêòûí 30-45 õ¿ðòýëõ ôðåéì íü øóâóóíû ãàçàð áóóõ 

õºäºëãººíèéã ä¿ðñëýñýí áà ò¿¿íèéã áóóõ õºäºëãººí ýõëýñýíýýñ äóóñàõ 

õ¿ðòýëõ õóãàöààíû 1/4 àãøèí äàõü õºäºëãººíèéã çóðàõ õýðýãòýé ãýâýë 

 Øóâóó.Animate(30,45,0.25);  áîëîõ þì 

 

 

2.5    2 õýìæýýñò ãðàôèê çóðãèéã ñàíàõ îéä à÷ààëàõ 

 

    .BMP, .TGA  çóðãèéí ôàéëóóäûã ñàíàõ îéä à÷ààëàõ 

 

  Áè÷èãäýõ õýëáýð: 

  ImgLoader.BitmapLoad("ôàéëûí íýð",[õ¿ðýýòýé ýñýõ]); 

.BMP òºðëèéí ôàéëûã ñàíàõ îéä à÷ààëàõ áà òîäîðõîéëîã÷ 

 äóãààðûã áóöààõ ôóíêö 

[õ¿ðýýòýé ýñýõ] – çàëãàãäñàí çóðàã ýñýõèéã òîäîðõîéëîõ 

 á¿ëèéí õóâüñàã÷ 

 

  Áè÷èãäýõ õýëáýð: 

  ImgLoader.TGALoad("ôàéëûí íýð"); 

.TGA òºðëèéí ôàéëûã ñàíàõ îéä à÷ààëàõ áà òîäîðõîéëîã÷ 

 äóãààðûã áóöààõ ôóíêö. 24 áîëîí 32 áèòèéí çóðãóóäûã óíøèõ 

 ÷àäâàðòàé. Íýâò õàðàãäàëòûí alpha layer äàâõàðãàòàé çóðàã 

32 áèò áàéäàã. 
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2.6    Êàìåðèéí õàðàãäàëò áîëîí õºäºëãººí 

 

    Êàìåð íü áàéðëàë, õàðàõ ÷èãëýë, òîëãîéí âåêòîð áîëîí êàìåðèéí 

õºäºëãººíèé ôóíêöóóäûã àãóóëäàã. 

 

 

Çóðàã 2.1 Êàìåðèéí òîäîðõîéëîã÷ 

 

    Êàìåðèéã òîäîðõîéëîõäîî äýýðõ 2 öýãèéí êîîðäèíàò áîëîí òîëãîéí 

âåêòîðîîð òîäîðõîéëäîã. Áàéðëàëûí öýãýýñ õàðàõ öýãð¿¿ õàðñàí, êàìåðèéí 

òîëãîé íü òîëãîéí âåêòîðûí ÷èãëýëòýé êàìåð áàéíà ãýæ òîäîðõîéëäîã. 

 

Çàðëàõ 

 Áè÷èãäýõ õýëáýð: 

 Camera [îáúåêòûí íýð]; 

 

¯¿ñãýõ áîëîí àíõíû áàéðëàëûã òîãòîîõ 

 Áè÷èãäýõ õýëáýð: 

 [îáúåêòûí íýð] = new Camera([áàéðëàë x,y,z], 

[õàðàõ öýã x,y,z],[ x,y,z]); 

 

Õàðàõ 

 Áè÷èãäýõ õýëáýð: 

 [îáúåêòûí íýð].Look(); 

   Ïðîåêöûí ìàòðèöä êàìåðûí áàéðëàëààð õóâèðãàëò 

 õèéõ. 3 õýìæýýñò îð÷íû ôðåéìûã çóðàõ á¿ðèéíõýý ºìíº 

 óã õóâèðãàëòûã õèéíý. 
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Õàðàõ 

 Áè÷èãäýõ õýëáýð: 

 [îáúåêòûí íýð].CalculateFrameRate(); 

   ªìíºõ çóðñàí ôðåéìýýñ çóðàãäàæ áóé ôðåéì õ¿ðòýëõ 

 õóãàöààã òîîöîîëîõ. Ýíý íü áèåñèéí áàéðëàëûã òîãòîîõ 

    õºäºëãººíèé àãøèíã òîäîðõîéëîõ çýðýãò ÷óõàë õýðýãòýé 

 

Õóëãàíû õºäºëãººíººð õàðàõ ÷èãëýëä ýðã¿¿ëýëò õèéõ 

 Áè÷èãäýõ õýëáýð: 

 [îáúåêòûí íýð].SetViewByMouse([õóëãàíû áàéðëàë]); 

   Õóëãàíûã õºäºëãºõ ¿åä êàìåðûí õàðàõ öýãèéã ýðã¿¿ëýëò 

 õèéæ ººð÷ëºõ 

 

Êàìåðûã õºäºëãºõ 

 Áè÷èãäýõ õýëáýð: 

 [îáúåêòûí íýð].MoveCamera([óðàãø],[õîéø],[ç¿¿í] 

,[áàðóóí],[àëõàõ]); 

   ßâàõ ÷èãëýë áîëîí àëõàõ ýñâýë ã¿éõèéã òîäîðõîéëîõ 

 á¿ëèéí õóâüñàã÷èä 

 

Õºäºëãººíèé øèíæ ÷àíàðóóä 

 movespeed – õºäºëãººíèé õóðä 

 fallspeed – óíàëòûí õóðä (òóõàéí àãøèí äàõü) 

 jumpspeed - ¿ñðýëòèéí õ¿÷ 

 gravity – õ¿íäèéí õ¿÷ 

 mouseSens – õóëãàíû õºäëºõ ìýäðýìæ 
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2.7    3 õýìæýýñò îð÷èí äàõü ýíãèéí ìàòåìàòèê ôóíêöóóä 

 

Äîîðõ îð÷íû ýíãèéí 3 õýìæýýñò ìàòåìàòèê ôóíêöóóäûã áè÷èæ ºãñºí. 

(1.4.3-ð õýñãýýñ õàðíà óó) 

 

Öýãýýñ õàâòãàé õ¿ðòýëõ çàé 

 Áè÷èãäýõ õýëáýð: 

 PointToPlaneDistance([öýãèéí áàéðëàë],[õàâòãàéí íîðìàë], 

[õàâòãàé äýýðõ äóðûí öýãèéí êîîðäèíàò]); 

Áóòàðõàé òîî áóöààõ ôóíêö 

 

Òóõàéí öýã îëîí ºíöºãò äýýð îðøèæ áàéãàà ýñýõèéã øàëãàõ 

 Áè÷èãäýõ õýëáýð: 

 IsPointOnThePolygon([öýãèéí áàéðëàë], 

[îëîí ºíöºãòèéí 1,2,3-ð öýãèéí êîîðäèíàò]); 

Á¿ëèéí óòãà áóöààõ ôóíêö 

 

Õî¸ð âåêòîðûí õîîðîíäîõ ºíöãèéã îëîõ 

 Áè÷èãäýõ õýëáýð: 

 AngleBetweenVectors([1-ð âåêòîð],[2-ð âåêòîð]); 

Áóòàðõàé òîîí óòãà áóöààõ ôóíêö 

 

 

2.8 3 õýìæýýñò ãåîìåòð ºãºãäëèéí á¿òýö 

 

    Öýã, õàâòãàé, âåêòîð, ºíãºíèé ºãºãäëèéí á¿òýö 

 

Òºðºë 

 Vector3D – öýã 

 Face – õàâòãàé 

 Vector3D – âåêòîð 

 Colorf - ºíãº 
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2.9 Îð÷íû ôèçèê øèíæ ÷àíàðóóä 

 

• Õ¿íäèéí õ¿÷íèé ôèçèê øèíæ ÷àíàð 

 

Õ¿íäèéí õ¿÷èéã õàðàãäàõ ôðåéì á¿ðò áîäíî. Áèåèéí õóðä õ¿íäèéí õ¿÷íèé 

õóðäàòãàëààñ õàìààðàí èõýñíý. ªºðººð õýëáýë áèå õóðäñàí óíàíà. 

Êàìåðûí áàéðëàëä õ¿íäèéí õ¿÷íèé óíàëòûã îðóóëæ ºãñºí. 

 

Óíàëòûí ïðîöåññèéã ÿâóóëàõ 

 Áè÷èãäýõ õýëáýð: 

 [êàìåð îáúåêò].Fall(); 

 

Õóðäûã òîãòîîõ 

Áè÷èãäýõ õýëáýð: 

 [êàìåð îáúåêò].fallspeed = [øèíý óòãà]; 

 

Õóðäàòãàëûã òîãòîîõ 

Áè÷èãäýõ õýëáýð: 

 [êàìåð îáúåêò].gravity = [øèíý óòãà]; 

 

 

• Áèåèéí òóëàëòûã ìýäðýõ îð÷íû ôèçèê 

 

    3 õýìæýýñò áèåèéã ¿¿ñãýæ áóé êëàññò ºãºãäñºí öýã óã áèåèéí ÿìàð íýã 

õýñýãò òîäîðõîé õýìæýýãýýð îéðõîí áàéðëàñàí ýñýõèéã øàëãàõ, õýðýâ 

îéðõîí áàéðëàñàí áîë òîäîðõîé õýìæýýíèé çàé àâ÷ áàéðëàñàí öýãèéí 

êîîðäèíàòûã áóöààõ ôóíêöûã áè÷èæ ºãñºí. ªºðººð õýëáýë òóõàéí áèåä 

îéðòîõ ¿åä íü ìýäýæ òîäîðõîé çàéä õîëäîæ áàéðëàõ öýãèéã çààæ ºãäºã 

ãýñýí ¿ã. 

 

3 õýìæýýñò áèåèéí õàâòãàé á¿ðýýñ ºãºãäñºí öýã õ¿ðòýëõ çàé òîäîðõîé 

óòãààñ õýòðýýã¿é ýñýõèéã øàëãàõ, õýòýðñýí áîë çàéã òîãòîîõ ôóíêö 
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 Áè÷èãäýõ õýëáýð: 

 [îáúåêò].CheckCollision([öýãèéí áàéðëàë],[çàé]); 

 

    Æèøýý íü: Ìàøèí ãýñýí îáúåêò áàéñàí ãýæ áîäú¸. Êàìåð ìàøèíä õàãàñ 

ìåòðýýñ èë¿¿ îéðòîæ ÷àääàãã¿é ãýæ ¿çüå. (Õýðýâ êàìåðèéã áºìáºðöºã 

õýëáýðòýé ãýæ ¿çâýë ýíý õàãàñ ìåòð çàé íü êàìåðèéí ðàäèóñ þì.) Ýíý 

îð÷íûã ¿¿ñãýõèéí òóëä êàìåðèéã ÿìàð íýã õºäºëãººí õèéõ á¿ðò ìàøèíä 

õàãàñ ìåòðýýñ èë¿¿ îéðòñîí ýñýõèéã øàëãààä õýðýâ òèéì áîë êàìåðèéã 

ìàøèíààñ õàãàñ ìåòð çàé àâñàíû äàðàà ÿìàð áàéðëàëä î÷èõ âý ãýäãèéã 

òîîöîæ îëîí êàìåðûí áàéðëàëûã òóõàéí öýãèéí êîîðäèíàòààð øèíý÷ëýí 

òîãòîîíî. ¯¿íèé äàðàà êàìåðààð õàðàõ áóþó äýëãýöýíä õàðàãäàëòûã 

ä¿ðñëýõ þì. Èíãýñíýýð êàìåð ìàøèíä õàãàñ ìåòðýýñ èë¿¿ îéðòîõã¿é áàéãàà 

þì øèã õàðàãäàõ áîëíî. ¯¿íèéã ã¿éöýòãýõèéí òóëä: 

 

Êàìåð.[Õºäºëãº] ( ÷èãëýë ); 

Êàìåð.[Áàéðëàëûã òîãòîî] ( Ìàøèí.CheckCollision( 

Êàìåð.[áàéðëàë], [õàãàñ ìåòð] ) ); 

Êàìåð.[Äýëãýöýíä ä¿ðñëý] ( ); 

 

 

 

2.10   Ãàðòàé àæèëëàõ 

 

    KeybInput òºðºëòýé îáúåêò çàðëàí ò¿¿ãýýðýý äàìæóóëæ êîìïüþòåðèéí 

ãàðòàé àæèëëàíà. 

 

Çàðëàõ 

 Áè÷èãäýõ õýëáýð: 

 KeybInput [îáúåêòûí íýð]; 

 

¯¿ñãýõ 

  Áè÷èãäýõ õýëáýð: 

  [îáúåêòûí íýð] = new KeybInput(); 
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Ãàðíû òºëºâèéã óíøèæ õàäãàëàõ 

  Áè÷èãäýõ õýëáýð: 

  [îáúåêòûí íýð].Read(); 

  Ãàðíû òîâ÷ á¿ðèéã äàðàãäñàí, äàðàãäààã¿é ýñýõ, òóõàéí 

 àãøèíä äàðàãäàæ áàéãàà áîëîí òóõàéí àãøèíä äàðàãäàõàà 

 áîëüæ áàéãàà ãýñýí 4 òºëºâèéã òîäîðõîéëîí õàäãàëäàã 

 

Òîâ÷íû òºëºâèéã øàëãàõ 

  Áè÷èãäýõ õýëáýð: 

  [îáúåêòûí íýð].KeyPressed([òîâ÷]); 

Òóõàéí òîâ÷ äàðàãäñàí òºëºâò áàéãàà áîë á¿ëèéí ¿íýí óòãà 

 áóöààõ ôóíêö 

 

  [îáúåêòûí íýð].KeyNotPressed([òîâ÷]); 

Òóõàéí òîâ÷ äàðàãäààã¿é òºëºâò áàéãàà áîë á¿ëèéí ¿íýí óòãà 

 áóöààõ ôóíêö 

 

  [îáúåêòûí íýð].KeyDown([òîâ÷]); 

Òóõàéí òîâ÷ òóõàéí àãøèíä äàðàãäàæ áàéãàà áîë á¿ëèéí ¿íýí 

 óòãà áóöààõ ôóíêö 

 

  [îáúåêòûí íýð].KeyUp([òîâ÷]); 

Òóõàéí òîâ÷ òóõàéí àãøèíä äàðàãäààã¿é òºëºâò øèëæèæ 

 áàéãàà áîë á¿ëèéí ¿íýí óòãà áóöààõ ôóíêö 

 

 

2.11   Õóëãàíàòàé àæèëëàõ 

 

    MouseInput òºðºëòýé îáúåêò çàðëàí ò¿¿ãýýðýý äàìæóóëæ êîìïüþòåðèéí 

õóëãàíàòàé àæèëëàíà. 

 

Çàðëàõ 

 Áè÷èãäýõ õýëáýð: 

 MouseInput [îáúåêòûí íýð]; 
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¯¿ñãýõ 

  Áè÷èãäýõ õýëáýð: 

  [îáúåêòûí íýð] = new MouseInput(); 

 

Õóëãàíû òºëºâèéã óíøèæ õàäãàëàõ 

  Áè÷èãäýõ õýëáýð: 

  [îáúåêòûí íýð].Read(); 

  Õóëãàíû õºäºëãººíèé øèëæèëò áîëîí òîâ÷ á¿ðèéã äàðàãäñàí, 

 äàðàãäààã¿é ýñýõ, òóõàéí àãøèíä äàðàãäàæ áàéãàà áîëîí 

 òóõàéí àãøèíä äàðàãäàõàà áîëüæ áàéãàà ãýñýí 4 òºëºâèéã 

 òîäîðõîéëîí õàäãàëäàã 

 

Õóëãàíû òºëºâèéã øàëãàõ 

  Áè÷èãäýõ õýëáýð: 

  [îáúåêòûí íýð].ButtonPressed([òîâ÷]); 

Òóõàéí òîâ÷ äàðàãäñàí òºëºâò áàéãàà áîë á¿ëèéí ¿íýí óòãà 

 áóöààõ ôóíêö 

 

  [îáúåêòûí íýð].ButtonNotPressed([òîâ÷]); 

Òóõàéí òîâ÷ äàðàãäààã¿é òºëºâò áàéãàà áîë á¿ëèéí ¿íýí óòãà 

 áóöààõ ôóíêö 

 

  [îáúåêòûí íýð].ButtonDown([òîâ÷]); 

Òóõàéí òîâ÷ òóõàéí àãøèíä äàðàãäàæ áàéãàà áîë á¿ëèéí ¿íýí 

 óòãà áóöààõ ôóíêö 

 

 

  [îáúåêòûí íýð].ButtonUp([òîâ÷]); 

Òóõàéí òîâ÷ òóõàéí àãøèíä äàðàãäààã¿é òºëºâò øèëæèæ 

 áàéãàà áîë á¿ëèéí ¿íýí óòãà áóöààõ ôóíêö 

 

  [îáúåêòûí íýð].Move(); 

Õóëãàíû õºäºëãººíèé òóõàéí àãøèí äàõü øèëæèëòèéí óòãûã 

 Áóòàðõàé òîîí óòãààð áóöààõ ôóíêö 
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Òåõíèê ýäèéí çàñãèéí ¿íäýñëýë 

 

 

 Òåõíèê õàíãàìæ 

 

    Ãðàôèê ä¿ðñëýëä ìàø ºíäºð õýìæýýíèé äýëãýöèéí ñàíàõ îé, 

ïðîöåññîðûí õóðä øààðääàã òóë õàìãèéí áàãààð äàðààõ ¿ç¿¿ëýëòòýé 

êîìïüþòåð øààðäëàãàòàé. 

 

Pentium 4 1.4Ghz+ 

128MB RAM 

Display Adapter AGP GeForce2 32MB+ 

 

    OpenGL íü ñ¿¿ëèéí ¿åèéí äýëãýöèéí êàðòóóä äýýð ë àæèëëàõ áîëîìæòîé 

áàéäàã. Ä¿ðñëýë íü ãðàôèê êàðò äýýð ÿâàãääàã ó÷èð AGP slot -òîé 

Mainboard, äýëãýöèéí ñàíàõ îé õàìãèéí áàãàäàà ë 32MB áàéõ õýðýãòýé. 

 

 

 Ïðîãðàìì õàíãàìæ 

 

    Windows 98+ ¿éëäëèéí ñèñòåì, äýëãýöèéí êàðòûí ïðîãðàìì õàíãàìæûã 

çºâ ñóóëãàñàí áàéõ, Microsoft Framework .NET v1.0, DirectX 9.0c ñóóëãàñàí 

áàéõ øààðäëàãàòàé. 

 

 

 Ýäèéí çàñãèéí ¿íäýñëýë 
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Àøèãëàñàí ìàòåðèàë 

 

 

1. OpenGL Programming Guide (The Red Book) (ISBN 0-321-17348-1) 

2. The OpenGL Graphic System: A Specification v1.5 

3. OpenGL Reference Manual 

4. NeHe Tutorials http://nehe.gamedev.net 

5. Game Tutorials http://www.gametutorials.com 

6. Apron Tutorials http://www.morrowland.no/apron/ 

7. Computer Graphics (ISBN 0-07-135781-5) 

8. Tricks Of Windows Game Programming Gurus (ISBN 0-672-31361-8) 

9. Microsoft DirectX 9.0c SDK Tutorials & Documentation 

10. Autodesk .3ds File Format 

11. Basic 3D Math http://3dhtml.netzministerium.de/2_basic3dmath.html 

12. Vector Math for 3D Computer Graphics 

http://chortle.ccsu.ctstateu.edu/VectorLessons/vectorIndex.html 

13. 3D Studio Max v6.0 Tutorials 

 

 

 

 

 

 

 


