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ɦɨɞɟɥɢ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɜ ɮɨɪɦɚɬɟ 3D.  ȼɨɡɦɨɠɧɨɫɬɢ ɤɨɦɩɥɟɤɫɚ ɩɨɡɜɨɥɹɸɬ 
ɷɮɮɟɤɬɢɜɧɨ ɪɟɲɚɬɶ ɝɟɨɞɟɡɢɱɟɫɤɢɟ ɡɚɞɚɱɢ ɤɚɤ ɜ ɩɭɧɤɬɚɯ ɩɨɫɬɨɹɧɧɨɣ ɞɢɫɥɨɤɚɰɢɢ, ɬɚɤ ɢ ɜ 
ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ. 

 
ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
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ɋɨԙԑɵ ɭɚԕɵɬɬɚ ɝɟɨɞɟɡɢɹɞɚԑɵ  ɟԙ ɦɚԙɵɡɞɵ ɠɟɬɿɫɬɿɤ ɡɚɦɚɧɚɭɢ ԧɥɲɟɭ ɠԛɣɟɥɟɪɿɧ ɠԥɧɟ 
ɛɚԑɞɚɪɥɚɦɚɥɵԕ-ɬɟɯɧɢɤɚɥɵԕ ɤɟɲɟɧɞɟɪɞɿ ɛɟɥɫɟɧɞɿ ɟɧɝɿɡɭ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. 

Ȼɟɥɝɿɥɿ ɛɨɥԑɚɧɞɚɣ, ɡɚɦɚɧɚɭɢ ɬɟɯɧɨɥɨɝɢɹɥɚɪ ɚɭɦɚԕɬɚɪɞɵԙ ɬԝɪɚԕɬɵ ɞɚɦɭɵ ԛɲɿɧ 
ɚԕɩɚɪɚɬɬɚɪ ɛɚɡɚɫɵɧ ԕԝɪɭɞɚ ɬɚɩɫɵɪɦɚɥɚɪɞɵ ɬɢɿɦɞɿ ɲɟɲɭɝɟ ɦԛɦɤɿɧɞɿɤ ɛɟɪɟɞɿ. ɋɨɧɵɦɟɧ 
ԕɚɬɚɪ, ɢɧɧɨɜɚɰɢɹɥɵԕ ɬɟɯɧɨɥɨɝɢɹɥɚɪɞɵ ԕɨɥɞɚɧɭ ɠɨɛɚɥɵԕ ɠԥɧɟ ԕԝɪɵɥɵɫ ɠԝɦɵɫɬɚɪɵɧ 
ɚԕɩɚɪɚɬɬɵԕ ɠԥɧɟ ɬɨɩɨɝɪɚɮɢɹɥɵԕ-ɝɟɨɞɟɡɢɹɥɵԕ ԕɚɦɬɚɦɚɫɵɡ ɟɬɭɝɟ ɚɪɧɚɥԑɚɧ ɛɿɪԕɚɬɚɪ 
ɦԥɫɟɥɟɥɟɪɞɿ ɲɟɲɭɦɟɧ ɛɚɣɥɚɧɵɫɬɵ. 

ɋɨԙԑɵ ɭɚԕɵɬɬɚ ɠɟɪɝɿɥɿɤɬɿ ɠɟɪɞɿԙ ԛɲԧɥɲɟɦɞɿ ɫɚɧɞɵԕ ɦɨɞɟɥɶɞɟɪɿ (ɀɀɋɆ) ԕɚɥɚɥɚɪ 
ɦɟɧ ɟɥɞɿ ɦɟɤɟɧɞɟɪɞɿԙ ɛɚɫ ɠɨɫɩɚɪɵɧ ԕԝɪɭɞɚ ɠԥɧɟ ɞɚɦɵɬɭɞɚ ɤɟԙɿɧɟɧ ԕɨɥɞɚɧɵɥɞɵ. Ɉɫɵɧɞɚɣ 
ɦɨɞɟɥɶɞɟɪ ɚɭɦɚԕɬɵ ɫɚɥɭɞɚ ɞԝɪɵɫ ɲɟɲɿɦ ԕɚɛɵɥɞɚɭ ԛɲɿɧ ɲɵɧɚɣɵ ɚԕɩɚɪɚɬɩɟɧ 
ԕɚɦɬɚɦɚɫɵɡɞɚɧɞɵɪɭ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. 

ɋɚɧɞɵԕ ԛɥɝɿɥɟɪɞɿ ɩɚɣɞɚɥɚɧɭ, ԥɫɿɪɟɫɟ,  ɬɵԑɵɡ ԑɢɦɚɪɚɬɬɚɪɵ ɛɚɪ ԕɚɥɚɥɵԕ ɠɟɪɥɟɪɞɟ 
ɦɚԙɵɡɞɵ ɛɨɥɵɩ ɬɚɛɵɥɚɬɵɧ ɲɟɲɿɦɞɟɪɞɿ ԕɚɛɵɥɞɚɭ, ɛɚԕɵɥɚɭ ɠԥɧɟ ɠɨɫɩɚɪɥɚɭ ɩɪɨɰɟɫɫɬɟɪɿɧ 
ɠɟԙɿɥɞɟɬɭɝɟ ɦԛɦɤɿɧɞɿɤ ɛɟɪɟɞɿ. Ԕɚɡɿɪɞɿԙ ԧɡɿɧɞɟ ԑɢɦɚɪɚɬɬɵԙ ԕɚɬɟɥɿɤɫɿɡ ԕԝɪɵɥɵɫɵɧɵԙ ɛɿɪɞɟɧ 
ɛɿɪ  ɲɚɪɬɵ ɨɧɵԙ ԛɲ ԧɥɲɟɦɞɿ ɦɨɞɟɥɿɧ ԕԝɪɭԑɚ ɧɟɝɿɡɞɟɥɝɟɧ. Ɇԛɦɤɿɧ, ԕɵɫԕɚ ɦɟɪɡɿɦɞɟ ԛɲ 
ԧɥɲɟɦɞɿ ɦɨɞɟɥɶɫɿɡ  ɟɲԕɚɧɞɚɣ ԕԝɪɵɥɵɫ ɠɨɛɚɫɵ ɠɚɫɚɥɵɧɛɚɣɞɵ. 

Ԛɲԧɥɲɟɦɞɿ ɦɨɞɟɥɶ ɨɛɴɟɤɬɿɥɟɪ ɦɟɧ ɠɟɪɝɿɥɿɤɬɿ ɠɟɪɞɿԙ ɪɟɥɶɟɮɿ ɬɭɪɚɥɵ ɬɨɥɵԑɵɪɚԕ 
ɚԕɩɚɪɚɬ ɛɟɪɟɞɿ ɠԥɧɟ ɤɟԙɿɫɬɿɤɬɿɤ ԧɥɲɟɦɞɟɪɞɿ ɠԛɪɝɿɡɭɝɟ, ɨɛɴɟɤɬɿɥɟɪɞɿԙ ɝɟɨɦɟɬɪɢɹɥɵԕ 
ɩɚɪɚɦɟɬɪɥɟɪɿɧ ɚɧɵԕɬɚɭԑɚ, ԕɚɡɭ ɠԝɦɵɫɬɚɪɵɧɵԙ ɤԧɥɟɦɞɟɪɿɧ ɟɫɟɩɬɟɭɝɟ ɠԥɧɟ ɬ.ɞ. ɦԛɦɤɿɧɞɿɤ 
ɛɟɪɟɞɿ. 

Ⱦɟɝɟɧɦɟɧ, ԛɲԧɥɲɟɦɞɿ ɦɨɞɟɥɶɞɟɪɞɿ ԕԝɪɭ ɠԥɧɟ ɩɚɣɞɚɥɚɧɭ ԧɬɟ ԛɥɤɟɧ ɞɟɪɟɤɬɟɪɞɿԙ 
ɫɚɥɞɚɪɵɧɚɧ ԕɢɵɧɞɚɣɞɵ. Ԛɲԧɥɲɟɦɞɿ ɦԥɥɿɦɟɬɬɟɪɞɿ ԧԙɞɟɝɟɧ ɤɟɡɞɟ ɠԥɧɟ ɜɟɤɬɨɪɥɵԕ  
ԛɲԧɥɲɟɦɞɿ ɦɨɞɟɥɶɞɿ ԕԝɪԑɚɧ ɤɟɡɞɟɤɟɣɛɿɪ ɫԝɪɚԕɬɚɪ ɬɭɵɧɞɚɣɞɵ.  

Ȼԛɝɿɧɝɿ ɬɚԙɞɚ ɦɚԙɵɡɞɵ ɫԝɪɚԕɬɚɪɞɵԙ ɛɿɪɿ ³ɪɟɥɶɟɮɬɿ ɦɨɞɟɥɶɞɟɭ ɚɥɝɨɪɢɬɦɞɟɪɿɧɿԙ 
ɫɚɩɚɫɵɧ ɠɨԑɚɪɵɥɚɬɭ, ԕɚɡɛɚɥɚɭ ɠԝɦɵɫɬɚɪɵɧɵԙ ɤԧɥɟɦɿɧ ɚɧɵԕɬɚɭ, ɭɱɚɫɤɟɥɟɪ ɦɟɧ ɠɟɪɝɿɥɿɤɬɿ 
ɠɟɪɞɿԙ ɩɪɨɮɢɥɶɞɟɪɿɧ ɫɚɥɭ, ɫɨɧɵɦɟɧ ԕɚɬɚɪ ɝɟɨɤɟԙɿɫɬɿɤɬɿɤ ɞɟɪɟɤɬɟɪɞɿԙ ɞԥɥɞɿɝɿɧ ɛɚԑɚɥɚɭ 
ɦԥɫɟɥɟɥɟɪɿ´. 

ɀԝɦɵɫɬɵԙ ɦɚԕɫɚɬɵɧɚ ɠɟɬɭ ԛɲɿɧ ɤɟɥɟɫɿ ɧɟɝɿɡɝɿ ɦɿɧɞɟɬɬɟɪ ԕɨɣɵɥԑɚɧ:  
x Ԛɲԧɥɲɟɦɞɿ ɦɨɞɟɥɶɞɟɭɞɿԙ ɡɚɦɚɧɚɭɢ ɬɟɯɧɨɥɨɝɢɹɥɚɪɵ ɦɟɧ ɫɬɪɚɬɟɝɢɹɥɚɪɵɧ ɨԕɵɩ 

ԛɣɪɟɧɭ ɠԥɧɟ ɨɥɚɪɞɵԙ Ԕɚɡɚԕɫɬɚɧɞɚ ɠԥɧɟ ɲɟɬɟɥɞɟ ɩɪɚɤɬɢɤɚɥɵԕ ɩɚɣɞɚɥɚɧɭ ɟɪɟɤɲɟɥɿɤɬɟɪɿɧ 
ɚɧɵԕɬɚɭ; 
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� ɠɟɪɝɿɥɿɤɬɿ ɠɟɪɞɿԙ ɨɛɴɟɤɬɿɥɟɪɿɧɿԙ ԛɲԧɥɲɟɦɞɿ ɞԥɥɞɿɝɿɧɟ ɠԥɧɟ ԕԝɪɭɞɚ ԕɨɣɵɥɚɬɵɧ 
ɬɚɥɚɩɬɚɪɞɵ ɚɧɵԕɬɚɭ ɠԥɧɟ ɤɟԙɿɫɬɿɤɬɿɤ ɛɚɣɥɚɧɵɫԕɚɧ ɞɟɪɟɤɬɟɪ ԛɲɿɧ ɞԥɥɞɿɝɿɧ ɛɚԑɚɥɚɭ 
ɤɪɢɬɟɪɢɣɿɧ ɨɪɧɚɬɭ. 

� Ƚɟɨɤɟԙɿɫɬɿɤɬɿɤ ɞɟɪɟɤɬɟɪɞɿ ɠɢɧɚɭ ɠԥɧɟ ɛɚɫɬɚɩԕɵ ԧԙɞɟɭ ԛɲɿɧ ɩɪɨɝɪɚɦɦɚɥɵԕ-
ɬɟɯɧɢɤɚɥɵԕ ɤɟɲɟɧɞɟɪɝɟ ɲɨɥɭ ɠɚɫɚɭ, ɫɨɧɞɚɣ-ɚԕ ɤɟԙɿɫɬɿɤɬɿɤ ɬɚɥɞɚɭ ɠԥɧɟ ԛɲԧɥɲɟɦɞɿ 
ɦɨɞɟɥɶɞɟɭ ԛɲɿɧ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԧɧɿɦɞɟɪɝɟ ɬɚɥɞɚɭ ɠԥɧɟ ɬɚԙɞɚɭ ɠɚɫɚɭ. 

x Ԛɲԧɥɲɟɦɞɿ ɞɟɪɟɤɬɟɪɞɿ ԧԙɞɟɭɞɿԙ ɬɢɿɦɞɿ ԥɞɿɫɬɟɪɿɦɟɧ ɲɚԑɵɥɵɫɬɵɪɭɫɵɡ ɬԛɫɿɪɭ 
ԥɞɿɫɿɦɟɧ ɛɿɪɿɤɬɿɪɭ ɠԥɧɟ ɫɚɥɵɧɵɥԑɚɧ ɚɣɦɚԕɬɚɪɞɵԙ ԛɲ ԧɥɲɟɦɞɿ ɫɰɟɧɚɥɚɪɵɧ ԕԝɪɭ ɠԥɧɟ 
ɛɟɣɧɟɥɟɭ ԛɲɿɧ ɝɟɨɚԕɩɚɪɚɬɬɵԕ ɠԛɣɟɥɟɪ ɦɟɧ ɬɟɯɧɨɥɨɝɢɹɥɚɪɞɵ ԕɨɥɞɚɧɭ; 

� ɪɟɥɶɟɮɬɿԙ ɫɚɧɞɵԕ ԛɥɝɿɥɟɪɿɧ (ɊɋԚ) ɚɥɭ ԛɲɿɧ ɚɥɝɨɪɢɬɦɞɟɪɞɿ ɬɚɥɞɚɭ ɠԥɧɟ ɞɚɦɵɬɭ; 
� ɀɀɋԚ ɧɟɝɿɡɿɧɞɟ ɢɧɠɟɧɟɪɥɿɤ ɟɫɟɩɬɟɪɞɿ ɲɟɲɭɞɿԙ ɦԛɦɤɿɧɞɿɤɬɟɪɿ ɦɟɧ ԥɞɿɫɬɟɪɿɧ 

ɬԛɫɿɧɞɿɪɭ. 
Ⱦɟɪɟɤɬɟɪɞɿ ɚɥɭ ɬԥɫɿɥɞɟɪɿ, ɨɥɚɪɞɵ ԧԙɞɟɭ ɠԥɧɟ ɩɪɚɤɬɢɤɚɥɵԕ ɩɚɣɞɚɥɚɧɭ, ɦɵɫɚɥɵ, 

ԕɚɥɚɧɵ ɠɨɫɩɚɪɥɚɭ ɠԥɧɟ ɚɭɦɚԕɬɚɪɞɵ ɞɚɦɵɬɭɞɵԙ ɛɚɫ ɠɨɫɩɚɪɥɚɪɵɧ ԥɡɿɪɥɟɭ ɠԥɧɟ ɬ.ɛ. 
ɦԥɫɟɥɟɥɟɪɿɧɟ ԕɚɬɵɫɬɵ ɛɿɪԕɚɬɚɪ ɫԝɪɚԕɬɚɪ ɬɭɵɧɞɚɣɞɵ. 

3D ɫɰɟɧɚɫɵɧ ɠɚɫɚɭ ԛɲɿɧ ɠɟɪɝɿɥɿɤɬɿ ɠɟɪɞɿԙ ԛɲԧɥɲɟɦɞɿ ɫɚɧɞɵԕ ԛɥɝɿɫɿɧ 
ԕɚɥɵɩɬɚɫɬɵɪɭ ԥɞɿɫɿɧ, ɫɨɧɵԙ ɿɲɿɧɞɟ ɠɚԑɞɚɣɞɵԙ ԛɲԧɥɲɟɦɞɿ ԛɥɝɿɫɿɧ ɠԥɧɟ ɪɟɥɶɟɮɬɿԙ 
ԛɲԧɥɲɟɦɞɿ ԧɥɲɟɦɿɧ ԧԙɞɟɭɞɿ ɬɚɥɚɩ ɟɬɟɞɿ.  3D ԧɥɲɟɦɞɟɪɿ ɛɚɪ ɧɵɫɚɧɞɚɪɞɵ 3D ɦɨɞɟɥɞɟɭ 
ԛɲɿɧ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ɠɚɫɚԕɬɚɦɚ ɬɚԙɞɚɭ ɬɭɪɚɥɵ ɫԝɪɚԕɬɚɪ ɬɭɵɧɞɚɣɞɵ. Ɇԝɧɞɚɣ ɧɵɫɚɧɞɚɪɞɵ 
ɝɟɨɦɟɬɪɢɹɥɵԕ ɬɚɥɞɚɭɞɵ ɟɤɿ ԧɥɲɟɦɞɿ ȽȺɀ ɞɟɪɟɤɬɟɪɿɦɟɧ ɞɟ ɠɚɫɚɭԑɚ ɛɨɥɚɬɵɧ 
ɬɨɩɨɝɪɚɮɢɹɥɵԕ ɨɛɴɟɤɬɿɥɟɪɞɿԙ ©ɤԧɥɟɦɞɿª ɬԛɪɿɧɟ ɠɚɬԕɵɡɭ ԝɫɵɧɵɥɚɞɵ. 

ɀɀԚ ɠԥɧɟ ԛɲ ԧɥɲɟɦɞɿ ɛɟɣɧɟ ɫɚɯɧɚɥɚɪɞɵ ɩɚɣɞɚɥɚɧɭ ԥɪɬԛɪɥɿ ɮɚɤɬɨɪɥɚɪɞɵԙ ԧɡɚɪɚ 
ԥɫɟɪɿɧ ɤԧɡɛɟɧ ɛɚԑɚɥɚɭԑɚ ɠԥɧɟ ɤɟɣɿɧɝɿ ɛɨɥɠɚɦɞɵ ԕԝɪɭԑɚ ɦԛɦɤɿɧɞɿɤ ɛɟɪɟɞɿ. Ɉɫɵɧɵԙ 
ɛɚɪɥɵԑɵ ɫԥɭɥɟɬ ɠԥɧɟ ɠɨɫɩɚɪɥɚɭ ɲɟɲɿɦɞɟɪɿɧ ɦɨɞɟɥɶɞɟɭɞɿԙ ɬɢɿɦɞɿɥɿɝɿɧ ɚɪɬɬɵɪɭԑɚ, ԕɚɥɚ 
ԕԝɪɵɥɵɫɵ ɨɛɴɟɤɬɿɥɟɪɿɧɿԙ ɦɨɧɢɬɨɪɢɧɝɿɧ ɠԥɧɟ ɬɟɯɧɢɤɚɥɵԕ ɬԛɝɟɧɞɟɭɿɧ ɫԥɬɬɿ ɠԛɡɟɝɟ ɚɫɵɪɭԑɚ 
ɦԛɦɤɿɧɞɿɤ ɛɟɪɟɞɿ. 

Ʉɟԙɿɫɬɿɤɬɟ ɬɚɪɚɬɵɥԑɚɧ ɞɟɪɟɤɬɟɪɞɿ ԧԙɞɟɭ ԛɲɿɧ ɤԧɩ ԧɥɲɟɦɞɿ ɬɚɥɞɚɭɞɵ ɠԥɧɟ 
ɝɟɨɤɟԙɿɫɬɿɤɬɿɤ ɦɨɞɟɥɶɞɟɭɞɿ ɠԛɡɟɝɟ ɚɫɵɪɚɬɵɧ ԕԝɪɚɥɞɚɪɞɵ ɩɚɣɞɚɥɚɧɭ ԝɫɵɧɵɥɚɞɵ. Ȼԝɥ 
ɠɚԑɞɚɣɞɚ, ɨɥɚɪɞɵԙ ԧɡɚɪɚ ԝɫɬɚɧɵɦɞɚɪɵɧ ɧɟԑԝɪɥɵɦ ɲɵɧɚɣɵ ԝɫɵɧɭ ԛɲɿɧ ɤɟԙɿɫɬɿɤɬɿɤ 
ɢɧɬɟɪɩɪɟɬɚɰɢɹɧɵ ɠԥɧɟ ɜɢɡɭɚɥɞɵ ɜɢɡɭɚɥɢɡɚɰɢɹɧɵ ԕɚɦɬɚɦɚɫɵɡ ɟɬɟɬɿɧ ԕԝɪɚɥɞɚɪ ɦɚԙɵɡɞɵ 
ɦԥɧɝɟ ɢɟ. Ɇԝɧɞɚɣ ɬɚɥɚɩɬɚɪԑɚ ɡɚɦɚɧɚɭɢ ɝɟɨɚԕɩɚɪɚɬɬɵԕ ɠԛɣɟɥɟɪɦɟɧ (ȽȺɀ), ɦɵɫɚɥԑɚ ArcGis 
(ESRI), - VLUWXDO GIS (ERDAS), ɉɚɧɨɪɚɦɚ (ɁȺɈ ©ɄȻ ɉɚɧɨɪɚɦɚª) ɠԥɧɟ ɬ.ɛ. ɬɨɥɵԕ 
ԕɚɦɬɚɦɚɫɵɡ ɟɬɿɥɟɞɿ. 

  Ԛɲ ԧɥɲɟɦɞɿ ɥɚɡɟɪɥɿɤ ɫɤɚɧɟɪɥɟɪ - ɠɟɪ ɛɟɬɿɧɞɟɝɿ ɨɛɴɟɤɬɿɥɟɪɞɿԙ ɝɟɨɦɟɬɪɢɹɥɵԕ 
ɩɚɪɚɦɟɬɪɥɟɪɿɧ ɚɧɵԕɬɚɭԑɚ ɚɪɧɚɥԑɚɧ ɬɚɦɚɲɚ ԕԝɪɚɥ. Ɇԝɧɞɚɣ ԕԝɪɚɥɞɚɪ ɨɛɴɟɤɬɿɥɟɪɞɿԙ ԛɲ 
ԧɥɲɟɦɞɿ ɰɢɮɪɥɵԕ ԛɥɝɿɥɟɪɿɧ, ɫɨɧɞɚɣ-ɚԕ ɠɚԑɞɚɣɞɵ ɠԥɧɟ ɠɟɪɞɿ ɠɚɫɚɭ ԛɲɿɧ ɞɟɪɟɤɬɟɪɞɿ 
ԧɥɲɟɭ ɠԥɧɟ ɚɥɭ ԛɞɟɪɿɫɿɧ ɠɟɞɟɥɞɟɬɭɝɟ ɦԛɦɤɿɧɞɿɤ ɛɟɪɟɞɿ. Ⱥɥɚɣɞɚ, ԕɚɡɿɪɝɿ ɤɟɡɞɟ ɥɚɡɟɪɞɿԙ 
ɛɟɥɫɟɧɞɿ ɞɚɦɭɵɧɚ ԕɚɪɚɦɚɫɬɚɧ, ɛԝɥ ɬɟɯɧɨɥɨɝɢɹ ԥɥɿ ɞɟ ԕɵɦɛɚɬ ɠԥɧɟ ɦɚɦɚɧɞɚɪɞɵԙ ɠɨԑɚɪɵ 
ɛɿɥɿɤɬɿɥɿɝɿɧ ɬɚɥɚɩ ɟɬɟɞɿ. 

ɋɨɧɵɦɟɧ ԕɚɬɚɪ, ԥɞɟɬɬɟɝɿ ɷɥɟɤɬɪɨɧɞɵ ɫɬɚɧɰɢɹɥɚɪɦɟɧ ɫɚɥɵɫɬɵɪԑɚɧɞɚ ɝɟɨɞɟɡɚɬɬɵ 
ɠɢɧɚɭ ԛɞɟɪɿɫɿɧ ɚɣɬɚɪɥɵԕɬɚɣ ɚɜɬɨɦɚɬɬɚɧɞɵɪɚɬɵɧ, ɪɟɮɥɟɤɬɨɪɫɵɡ ɷɥɟɤɬɪɨɧɞɵ ɬɨɥɵԕ 
ɫɬɚɧɰɢɹɥɚɪɞɵԙ ɛɿɪԕɚɬɚɪ ɦɨɞɟɥɶɞɟɪɿ ɩɚɣɞɚ ɛɨɥɞɵ. ɒɗT ɡɚɦɚɧɚɭɢ ɦɨɞɟɥɶɞɟɪɿɧɿԙ 
ɬɟɯɧɢɤɚɥɵԕ ɫɢɩɚɬɬɚɦɚɥɚɪɵ ɤɟɣɛɿɪ ɠɚԑɞɚɣɥɚɪɞɚ ɨɥɚɪɞɵ ԕɵɦɛɚɬ 3D ɫɤɚɧɟɪɥɟɪɞɿԙ ɨɪɧɵɧɚ 
ɩɚɣɞɚɥɚɧɭԑɚ ɦԛɦɤɿɧɞɿɤ ɛɟɪɟɞɿ. 3D ɦɨɞɟɥɶɞɟɭ ɠԛɣɟɫɿɧɟ ɤԧɲɿɪɭɝɟ ɞɚɣɵɧ ɞɟɪɟɤɬɟɪɞɿ ɚɥɭ 
ԛɲɿɧ ȻET ɤɨɞɵɧ ɩɚɣɞɚɥɚɧɵɩ ԧɥɲɟɭɞɿ ɬɿɤɛԝɪɵɲɬɵ ɤɨɨɪɞɢɧɚɬ ɪɟɠɢɦɿɧɞɟ ɨɪɵɧɞɚɭ 
ԝɫɵɧɵɥɚɞɵ. Ⱥɥɵɧԑɚɧ ɞɟɪɟɤɬɟɪɞɿ ԥɪɿ ԕɚɪɚɣ ԧԙɞɟɭ ɠԥɧɟ 3D ɦɨɞɟɥɞɟɭɞɿ ɨɪɵɧɞɚɭ ԛɲɿɧ 3D 
ɫɤɚɧɟɪɥɟɪɝɟ ɚɪɧɚɥԑɚɧ ɚɪɧɚɣɵ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɚɫɵɡ ɟɬɭɞɿ ɩɚɣɞɚɥɚɧɭ ԝɫɵɧɵɥɚɞɵ. 

Ȼԛɝɿɧɝɿ ɬɚԙɞɚ  ɟɥɿɦɿɡɞɟ ɠԥɧɟ ɲɟɬ ɟɥɞɟɪɞɟ ɛɟɥɫɟɧɞɿ ɬԛɪɞɟ ɝɟɨɤɟԙɿɫɬɿɤɬɿɤ ɦԥɥɿɦɟɬɬɟɪ 
ԛɲɿɧ ԕɚɠɟɬɬɿ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԧɧɿɦɞɟɪ ɚɣɬɚɪɥɵԕɬɚɣ ɞɚɦɭɞɚ. Ʉɟɣ ɤɟɡɞɟ ɛɚԑɞɚɪɥɚɦɚ 
ԕԝɪɚɥɞɚɪɵ ɤԧɩɬɿɝɿɧɟɧ ɞԝɪɵɫɧ ɬɚԙɞɚɭ ɤɢɵɧԑɚ ɫɨԑɚɞɵ.  

3D ԛɥɝɿ ԧɧɞɿɪɿɫɬɟ ɠԥɧɟ ɲɚɪɭɚɲɵɥɵԕɬɚ ɚɞɚɦɧɵԙ ԕɵɡɦɟɬɿɧ ɠɟԙɿɥɞɟɬɟɞɿ.  
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Ⱦɢɫɫɟɪɬɚɰɢɹɥɵԕ ɠԝɦɵɫɬɚ ԛɲԧɥɲɟɦɞɿ ɦԥɥɿɦɟɬɬɟɪɞɿ ɬɚɥɞɚɭ ԛɲɿɧ ȽȺɀ 
ɦԛɦɤɿɧɞɿɤɬɟɪɿɧ ɡɟɪɬɬɟɭ ɦɚԕɫɚɬɵɧɞɚ ɤɟɥɟɫɿɞɟɣ ɫԝɪɚԕɬɚɪɞɵ ԕɚɪɚɫɬɵɪɭ ԝɫɵɧɵɥɚɞɵ: 

1. Ⱦɟɪɟɤɬɟɪɞɿԙ ԛɲԧɥɲɟɦɞɿ ɛɟɪɿɥɭɿ; 
2. Ⱦɟɪɟɤɬɟɪɞɿ ɜɢɡɚɭɥɢɡɚɰɢɹɥɚɭ ɠԥɧɟ ɠɨɛɚɥɚɭ; 
3. Ʉɟԙɿɫɬɿɤɬɿɤ ɬɚɥɞɚɭ ɬԥɫɿɥɿɧ ɡɟɪɬɬɟɭ; 
4. Ԛɲԧɥɲɟɦɞɿ ȽȺɀ ɧɟɝɿɡɿɧɞɟ ɢɧɠɟɧɟɪɞɿɤ ɬɚɩɫɵɪɦɚɥɚɪɞɵ ɲɟɲɭ. 
ȽȺɀ ɟɤɿԧɥɲɟɦɞɿ ɠԥɧɟ ԛɲԧɥɲɟɦɞɿ ɧɵɫɚɧɞɚɪɞɵ ɤԧɪɫɟɬɟɞɿ. Ɉɫɵ ɦԥɥɿɦɟɬɬɟɪɞɿԙ 

ɦɚԙɵɡɞɵ ɟɪɟɤɲɟɥɿɝɿ ɜɟɤɬɨɪɥɵԕ ɫɢɩɚɬɬɚɦɚɫɵɧɵԙ ɛɨɥɭɵ ɛɨɥɵɩ ɬɚɛɵɥɚɞɵ. 
3D ȽȺɀ ɤԛɪɞɟɥɿɥɿɝɿ ԥɪ ɬԛɪɥɿ ɠɟɪ ɛɟɬɿɧɞɟɝɿ ɧɵɫɚɧɞɚɪɞɵԙ: ɚɪɯɢɬɟɤɬɭɪɚɥɵԕ 

ԕԝɪɵɥɵɦɞɚɪ, ɠɨɥ ԕԝɪɵɥɵɫɵ, ɬɟɪɟɤɬɟɪ, ɨɪɦɚɧɞɚɪ, ɠɨɥɞɚɪ, ɬɿɤԝɲɚԕɬɚɪ ɠԥɧɟ ɬ.ɛ. 
ԛɲԧɥɳɟɦɞɿ ԛɥɝɿɫɿɧ ԕԝɪɭԑɚ ɦԛɦɤɿɧɞɿɤ ɛɟɪɟɞɿ. 

Ɉɫɵɧɚɞɚɣ ɠԛɣɟɧɿ ԕԝɪɭɞɚ ɟԙ ɛɿɪɿɧɲɿ ɠԥɧɟ ɟԙ ɫԥɬɬɿ ԧɧɿɦ ERDAS ɮɢɪɦɚɫɵɧɵԙ ViUWXaO 
GIS ԧɧɿɦɿ. Ʉɟɣɿɧ ɛɿɪ ɭɚԕɵɬɬɚ ɚɦɟɪɢɤɚɥɵԕ ɤɨɦɩɚɧɢɹ ESRI ɠԥɧɟ MaSOQfR ԧɡɞɟɪɿɧɿԙ ɛɚɡɚɥɵԕ 
AUcVieZ ɢ MaSOQfR  ԧɧɿɦɞɟɪɿ ԛɲɿɧ   3D AQaO\VW ɢ VeUWicaO MaSSeUɞɟɩ ɚɬɚɥɚɬɵɧ ԧɧɿɦɿɧ 
ɲɵԑɚɪɞɵ. 

ArcGIS ± ɛԝɥ ɝɟɨɚԕɩɚɪɚɬɬɵԕ ɠԛɣɟɥɟɪɞɿԙ ɛɚɪɥɵԕ ɞɟԙɝɟɣɿɧ ԕԝɪɭԑɚ ɚɪɧɚɥԑɚɧ 
ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԧɧɿɦ. AUcGIS ɝɟɨɤɟԙɿɫɬɿɤɬɿɤ ɞɟɪɟɤɬɟɪɞɿ ԕԝɪɭ, ɛɚɫԕɚɪɭ, ɬɚɥɞɚɭ, ɤԧɪɫɟɬɭ ԛɲɿɧ 
ԕɨɥɞɚɧɵɥɚɞɵ. AUcGIS ɤԧɦɟɝɿɦɟɧ ɫɚɩɚɫɵ ɠɨԑɚɪɵ ɤɚɪɬɨɝɪɚɮɢɹɥɵԕ ɦɚɬɟɪɢɚɥ ԕԝɪɭԑɚ , 
ɤɟԙɿɫɬɿɤɬɿɤ ɦԥɥɿɦɟɬɬɟɪ ɠɢɵɧɵɧ ɛɚɫԕɚɪɭԑɚ, ɿɪ ɬԛɪɥɿ ɚԕɩɚɪɚɬ ɤԧɡɞɟɪɿ ɦɟɧ ԥɪ ɬԛɪɥɿ 
ɮɨɪɦɚɬɬɚԑɵ ɦɚɬɟɪɢɚɥɞɚɪɞɵ ԕɨɥɞɚɧɭԑɚ ɛɨɥɚɞɵ.  

AUcGIS 3D AQaO\VW ԕɨɫɵɦɲɚ ɦɨɞɭɥɶɿɧ ԕɨɥɞɚɧɭ ɝɟɨɝɪɚɮɢɹɥɵԕ ɚԕɩɚɪɚɬɬɵ ɬɚɥɞɚɭ 
ɠԥɧɟ ɛɚԑɞɚɪɥɚɦɚɥɵԕ ԕɚɦɬɚɦɚɫɵɡɞɚɧɞɵɪɭɞɵԙ ԧɧɿɦɞɿɥɿɝɿɧ ɠɨԑɚɪɵɥɚɬɭɞɚ ɤԧɩɬɟɝɟɧ ɠɚԙɚ 
ɦԛɦɤɿɧɞɿɤɬɟɪɞɿ ɚɲɬɵ.  

 Ɉɫɵɧɵԙ ɛɚɪɥɵԑɵ ɀɋԚ (ɠɟɪɞɿԙ ɫɚɧɞɵԕ ԛɥɝɿɫɿ)  ԕԝɪɭ ԥɞɿɫɬɟɪɿɧ ɤɟԙɟɣɬɭɝɟ ɠԥɧɟ 
ɨɥɚɪɞɵ ɬɨɩɨɝɪɚɮɢɹɥɵԕ-ɝɟɨɞɟɡɢɹɥɵԕ ɠԥɧɟ ɤɚɪɬɨɝɪɚɮɢɹɥɵԕ ԧɧɞɿɪɿɫɤɟ ɟɧɝɿɡɭɞɿԙ 
ɷɤɨɧɨɦɢɤɚɥɵԕ ɬɢɿɦɞɿɥɿɝɿɧɟ ɠɟɬɭɝɟ ɦԛɦɤɿɧɞɿɤ ɛɟɪɟɞɿ. 
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