
ȴəɞɑɏɜɌɢɔɚəəɌɫ ɛɗɌɞɠɚɜɘɌ ȴəɞɑɏɜɌɢɔɚəəɌɫ ɛɗɌɞɠɚɜɘɌ 

çȴəɞɑɏɜɌçȴəɞɑɏɜɌ--ȻɗɌəɑɞɌȻɗɌəɑɞɌ--44DDèè



ȹȬȳȹȬɃȱȹȴȱȹȬȳȹȬɃȱȹȴȱ

çȴəɞɑɏɜɌ-ȻɗɌəɑɞɌ-4Dè ɛɜɔɘɑəɔɘɌ ɐɗɫ ɜɌɍɚɞɧ ɖɌɖ ɝ 

əɑɍɚɗɨɤɔɘɔ ɚɍɦɑɖɞɌɘɔ, əɌɛɜɔɘɑɜ, ɚɐɔəɚɣəɧɘɔ ɓɐɌəɔɫɘɔ ɔɗɔ 

ɛɚɐɎɔɒəɧɘɔ ɝɜɑɐɝɞɎɌɘɔ, ɞɌɖ ɔ ɝ ɞɑɜɜɔɞɚɜɔɌɗɨəɚ ɛɜɚɞɫɒɑəəɧɘɔ 

ɚɍɦɑɖɞɌɘɔ, ɞɌɖɔɘɔ ɖɌɖ ɏɚɜɚɐɌ, ɜɑɏɔɚəɧ, ɏɚɝɟɐɌɜɝɞɎɌ. ȰɌəəɌɫ 

ɝɔɝɞɑɘɌ ɔɝɛɚɗɨɓɟɑɞɝɫ əɌ ɎɚɖɓɌɗɌɡ, ɘɚɝɞɌɡ, ɏɔɐɜɚɝɚɚɜɟɒɑəɔɫɡ, 

ɛɚɜɞɌɡ, ɞɚəəɑɗɫɡ ɔ ɐɜɟɏɔɡ ɝɞɜɌɞɑɏɔɣɑɝɖɔ ɎɌɒəɧɡ ɚɍɦɑɖɞɚɎ Ɏ ɑɐɔəɟɪ 

ɝɔɝɞɑɘɟ ɍɑɓɚɛɌɝəɚɝɞɔ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɜɑɤɔɞɨ ɛɜɚɍɗɑɘɧ 

ɞɜɌəɝɛɚɜɞəɚɕ ɔəɠɜɌɝɞɜɟɖɞɟɜɧ ɔ ɚɍɑɝɛɑɣɔɞɨ ɖɚɘɛɗɑɖɝəɟɪ ɓɌɥɔɞɟ 

ɏɚɝɟɐɌɜɝɞɎɑəəɚ ɎɌɒəɧɡ ɚɍɦɑɖɞɚɎ.



ȺȽȺȭȱȹȹȺȽȾȴȺȽȺȭȱȹȹȺȽȾȴ

ÅȼɚɝɝɔɕɝɖɌɫ ɜɌɓɜɌɍɚɞɖɌ. Ȼɚɗɚɒɑəɔɑ ȼɚɝɝɔɔ Ɏ ɝɚɎɜɑɘɑəəɚɘ ɘɔɜɑ 

ɐɔɖɞɟɑɞ əɑɚɍɡɚɐɔɘɚɝɞɨ ɔɝɛɚɗɨɓɚɎɌəɔɫ ɔɘɑəəɚ ɚɞɑɣɑɝɞɎɑəəɧɡ ɝɔɝɞɑɘ

ÅȯȴȽ Ɏɧɝɚɖɚɏɚ ɟɜɚɎəɫ. ȴɝɛɚɗɨɓɚɎɌəɔɑ ɜɌɓɗɔɣəɧɡ ɏɑɚɔəɠɚɜɘɌɢɔɚəəɧɡ 

ɝɔɝɞɑɘ (Open Street Map , ARCGIS, ȻɌəɚɜɌɘɌ ɔ ɐɜ.) 

ÅȽɔɝɞɑɘɌ ɜɌɍɚɞɌɑɞ ɛɚɐ ɟɛɜɌɎɗɑəɔɑɘ ɚɛɑɜɌɢɔɚəəɚɕ ɝɔɝɞɑɘɧ ɝ 

ɚɞɖɜɧɞɧɘɔ ɔɝɡɚɐəɧɘɔ ɖɚɐɌɘɔ [ȼɌɝɛɚɜɫɒɑəɔɑ ȻȼȬȮȴȾȱȷɈȽȾȮȬ 

ȼȺȽȽȴȵȽȶȺȵ ɀȱȰȱȼȬɂȴȴ ɚɞ 17 ɐɑɖɌɍɜɫ 2010 ɏ. ʈ 2299-ɜ.

ÅȴəɞɑɏɜɌɢɔɫ ɗɪɍɚɏɚ ɚɍɚɜɟɐɚɎɌəɔɫ ɝ ɚɞɖɜɧɞɧɘɔ ɛɜɚɞɚɖɚɗɌɘɔ

Å4D: 3D ðɔɝɛɚɗɨɓɚɎɌəɔɑ ɞɜɑɡɘɑɜəɧɡ ɘɚɐɑɗɑɕ ɚɍɦɑɖɞɚɎ ɝ ɛɜɔɎɫɓɖɚɕ ɖ 

ɏɑɚɏɜɌɠɔɣɑɝɖɔɘ ɖɚɚɜɐɔəɌɞɌɘ ɘɑɝɞəɚɝɞɔ; 4D ɔɓɘɑɜɑəɔɑ ðɎɜɑɘɫ. Ȯ 

ɜɑɓɟɗɨɞɌɞɑ ɘɧ ɛɚɗɟɣɌɑɘ ɛɜɚɐɟɖɞ, ɖɚɞɚɜɧɕ ɝɚɓɐɌə ɐɗɫ ɓɌɐɌɣ ɎɔɓɟɌɗɔɓɌɢɔɔ 

ɔɓɘɑəɑəɔɕ ɘɑɝɞəɚɝɞɔ, ɚɍɦɑɖɞɚɎ ɔ ɝɚɝɞɚɫəɔɫ ɚɍɚɜɟɐɚɎɌəɔɫ ɛɚ Ɏɜɑɘɑəɔ, ɝ 

Ɏɚɓɘɚɒəɚɝɞɨɪ ɖɌɖ ɛɜɚɝɘɚɞɜɌ ɛɜɚɔɓɚɤɑɐɤɔɡ ɜɌəɑɑ ɝɚɍɧɞɔɕ Ɏ ɜɌɓɗɔɣəɚɘ 

Ɏɜɑɘɑəəɚɘ ɘɌɝɤɞɌɍɑ, ɞɌɖ ɔ ɛɜɚɏəɚɓɔɜɚɎɌəɔɫ ɍɟɐɟɥɔɡ

ÅȻɜɔɎɫɓɖɌ ɖ ɏɑɚɏɜɌɠɔɣɑɝɖɔɘ ɖɚɚɜɐɔəɌɞɌɘ ɚɍɦɑɖɞɚɎ, ɐɌɞɣɔɖɚɎ, ɖɌɘɑɜ ɔ 

ɛɜɚɣɔɡ ɟɝɞɜɚɕɝɞɎ

ÅȻɜɔɎɫɓɖɌ ɎɔɐɑɚɔɓɚɍɜɌɒɑəɔɫ ɖ ɏɑɚɏɜɌɠɔɣɑɝɖɔɘ ɖɚɚɜɐɔəɌɞɌɘ



ȻɚɗɨɓɚɎɌɞɑɗɨ ɝ ɛɚɘɚɥɨɪ ɖɟɜɝɚɜɌ ɘɚɒɑɞ ɎɧɍɜɌɞɨ ɗɪɍɚɕ ɚɍɦɑɖɞ, ɐɌɗɑɑ 

ɗɪɍɚɕ ɑɏɚ ɩɞɌɒ ɔ ɗɪɍɚɑ ɟɝɞɜɚɕɝɞɎɚ. ȾɌɖɔɘ ɚɍɜɌɓɚɘ, Ɏ ɜɑɒɔɘɑ 

ɜɑɌɗɨəɚɏɚ Ɏɜɑɘɑəɔ ɘɚɒəɚ Ɏɑɝɞɔ əɌɍɗɪɐɑəɔɑ əɌɐ ɚɞɐɑɗɨəɧɘɔ 

ɚɍɦɑɖɞɌɘɔ, ɝɞɌɎɔɞɨ ɔɗɔ ɝəɔɘɌɞɨ ɝ ɚɡɜɌəɧ ɐɌɞɣɔɖɔ ɔ ɞ.ɐ. ȴəɠɚɜɘɌɢɔɫ 

ɛɜɑɐɚɝɞɌɎɗɫɑɞɝɫ ɛɚɗɨɓɚɎɌɞɑɗɪ Ɏ ɝɚɚɞɎɑɞɝɞɎɔɔ ɝ ɑɏɚ ɛɜɌɎɌɘɔ ɐɚɝɞɟɛɌ.



ȽȾȼȿȶȾȿȼȬ ȽȴȽȾȱȸɇȽȾȼȿȶȾȿȼȬ ȽȴȽȾȱȸɇ



ȽȴȽȾȱȸȬ ɂȴɀȼȺȮȺȯȺ ȽȴȽȾȱȸȬ ɂȴɀȼȺȮȺȯȺ 

ȮȴȰȱȺȹȬȭȷɊȰȱȹȴɋȮȴȰȱȺȹȬȭȷɊȰȱȹȴɋ

ȻɚɓɎɚɗɫɑɞ ɛɚɝɞɜɚɔɞɨ ɜɌɝɛɜɑɐɑɗɑəəɟɪ 

ɝɞɜɟɖɞɟɜɟ ɗɪɍɚɕ ɝɗɚɒəɚɝɞɔ ɝ 

ɛɚɐɖɗɪɣɑəɔɑɘ əɑɚɏɜɌəɔɣɑəəɚɏɚ ɣɔɝɗɌ 

ɎɔɐɑɚɖɌɘɑɜ, ɚɍɦɑɖɞɚɎ ɔ ɛɚɗɨɓɚɎɌɞɑɗɑɕ. 

Ȯɚɓɘɚɒəɚɝɞɔ:

- ȰɑɞɑɖɢɔɫɐɎɔɒɑəɔɫ, ɌɏɜɑɝɝɔɎəɚɏɚ 

ɛɚɎɑɐɑəɔɫ, əɌɜɟɤɑəɔɫ ɘɌɜɤɜɟɞɌ, 

ɚɝɞɌɎɗɑəəɧɡ ɛɜɑɐɘɑɞɚɎ, ɐɧɘɌ, 

ɝɖɚɛɗɑəɔɫ ɗɪɐɑɕ, ɜɌɝɛɚɓəɌɎɌəɔɫ 

ɌɎɞɚɘɚɍɔɗɨəɧɡ əɚɘɑɜɚɎ

- Ȼɚɐɝɣɑɞ ɗɪɐɑɕ

- ȬɎɞɚɘɌɞɔɣɑɝɖɚɑ ɝɗɑɒɑəɔɑ ɓɌ 

ɐɎɔɒɟɥɔɘɝɫ ɚɍɦɑɖɞɚɘ ɝ 

ɔɝɛɚɗɨɓɚɎɌəɔɑɘ ɛɚɎɚɜɚɞəɚɕ ɖɌɘɑɜɧ

- ɉɗɑɖɞɜɚəəɌɫ ɝɞɌɍɔɗɔɓɌɢɔɫ 

ɔɓɚɍɜɌɒɑəɔɫ

- ȹɌɗɚɒɑəɔɑ ɔɓɚɍɜɌɒɑəɔɫ əɌ ȳȰ-ɛɗɌə



ȴȽȻȺȷɈȳȺȮȬȹȴȱ ȴȽȻȺȷɈȳȺȮȬȹȴȱ 

ȻȺȮȺȼȺȾȹɇɁ  ȶȬȸȱȼȻȺȮȺȼȺȾȹɇɁ  ȶȬȸȱȼ

ȻɚɎɚɜɚɞəɌɫ ɖɌɘɑɜɌ ɘɚɒɑɞ ɍɧɞɨ ɔɝɛɚɗɨɓɚɎɌəɌ ɐɗɫ ɝɗɑɒɑəɔɫ 

ɓɌ ɐɎɔɒɟɥɔɘɔɝɫ ɚɍɦɑɖɞɌɘɔ, ɛɜɔ ɩɞɚɘ ɖɌɘɑɜɌ 

ɌɎɞɚɘɌɞɔɣɑɝɖɔ ɛɚɎɚɜɌɣɔɎɌɑɞɝɫ ɞɌɖɔɘ ɚɍɜɌɓɚɘ, ɣɞɚ 

ɐɎɔɒɟɥɔɕɝɫ ɚɍɦɑɖɞ ɚɖɌɓɧɎɌɑɞɝɫ ɛɚɝɞɚɫəəɚ Ɏ ɛɚɗɑ ɓɜɑəɔɫ 

ɚɛɑɜɌɞɚɜɌ. Ȼɜɔ ɛɜɑɖɜɌɥɑəɔɔ ɐɎɔɒɑəɔɫ ɖɌɘɑɜɌ 

ɎɚɓɎɜɌɥɌɑɞɝɫ Ɏ ɔɝɡɚɐəɟɪ ɛɚɓɔɢɔɪ. 



ȰȱȾȱȶɂȴɋȰȱȾȱȶɂȴɋȴ ȺȾȽȷȱȲȴȮȬȹȴȱ ȴ ȺȾȽȷȱȲȴȮȬȹȴȱ 

ɂȱȷȱȵ ȼȬȳȷȴɃȹȺȯȺ ȾȴȻȬ ɂȱȷȱȵ ȼȬȳȷȴɃȹȺȯȺ ȾȴȻȬ 



Ȯ ɛɚɐɝɔɝɞɑɘɑ ɚɞɚɍɜɌɒɑəɔɫ ɜɑɌɗɔɓɚɎɌəɌ ɞɑɡəɚɗɚɏɔɫ ɐɚɛɚɗəɑəəɚɕ ɎɔɜɞɟɌɗɨəɚɕ 

ɜɑɌɗɨəɚɝɞɔ (ȰȮȼ). ȰȮȼ ɛɜɑɐɝɞɌɎɗɫɑɞ ɝɚɍɚɕ ɎɔɐɑɚɔɓɚɍɜɌɒɑəɔɑ, "əɌɗɚɒɑəəɚɑ" əɌ 

ɚɍɦɑɖɞɧ ɞɜɑɡɘɑɜəɚɏɚ ɎɔɜɞɟɌɗɨəɚɏɚ ɘɔɜɌ, ɣɞɚ ɛɚɓɎɚɗɫɑɞ ɍɚɗɑɑ ɛɚɗəɚ 

ɎɚɝɛɜɔəɔɘɌɞɨ ɔəɠɚɜɘɌɢɔɪ (Ɏɔɐɑɞɨ ɚɐəɚɎɜɑɘɑəəɚ ɜɌɝɛɚɗɚɒɑəɔɑ 

ɎɔɐɑɚɖɌɘɑɜɧ Ɏ ɞɜɑɡɘɑɜəɚɘ ɛɜɚɝɞɜɌəɝɞɎɑ ɔ ɛɚɝɞɟɛɌɪɥɑɑ ɝ əɑɑ 

ɎɔɐɑɚɔɓɚɍɜɌɒɑəɔɑ).

ȹȬȷȺȲȱȹȴȱ ȹȬȷȺȲȱȹȴȱ ȮȴȰȱȺȴȳȺȭȼȬȲȱȹȴɋ ȮȴȰȱȺȴȳȺȭȼȬȲȱȹȴɋ 

ȹȬ ȾȼȱɁȸȱȼȹɇȵ ȻȷȬȹ ȺȭɆȱȶȾȬȹȬ ȾȼȱɁȸȱȼȹɇȵ ȻȷȬȹ ȺȭɆȱȶȾȬ


