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Ⱥɧɧɨɬɚɰɢɹ 

ȼ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦɚɯ ɧɟɞɪɨɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɲɢɪɨɤɢɣ ɤɨɦɩɥɟɤɫ 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɦɟɬɨɞɨɜ ɫɨɡɞɚɧɢɹ ɩɨɥɢɝɨɧɚɥɶɧɵɯ ɢ ɜɨɤɫɟɥɶɧɵɯ ɦɨɞɟɥɟɣ, ɜɤɥɸɱɚɸɳɢɣ 
ɦɟɬɨɞɵ ɝɟɨɫɬɚɬɢɫɬɢɤɢ, ɬɪɢɚɧɝɭɥɹɰɢɢ, ɢɧɬɟɪɩɨɥɹɰɢɢ ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɝɪɚɧɢɰ ɢɡɜɥɟɱɟɧɢɹ 
ɡɚɩɚɫɨɜ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɝɨɪɧɵɯ ɡɚɞɚɱ ɬɪɟɛɭɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ ɞɟɬɚɥɶɧɵɯ ɛɥɨɱɧɵɯ ɢɥɢ 
ɜɨɤɫɟɥɶɧɵɯ ɦɨɞɟɥɟɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɨɩɟɪɚɬɢɜɧɨɟ ɩɥɚɧɢɪɨɜɚɧɢɟ ɞɢɫɤɪɟɬɧɵɯ ɨɛɴɺɦɨɜ 
ɜɵɟɦɤɢ ɝɨɪɧɵɯ ɩɨɪɨɞ. ȼ ɫɬɚɬɶɟ ɩɨɤɚɡɚɧɵ ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ GPU-ɭɫɤɨɪɟɧɢɹ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ ɩɨ ɜɨɤɫɟɥɢɡɚɰɢɢ ɩɨɜɟɪɯɧɨɫɬɟɣ ɪɚɡɞɟɥɚ ɫɪɟɞ ɢ 
ɨɛɴɺɦɧɵɯ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɬɟɥ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ CUDA ɢ 
OЩОЧCL. ȼ ɫɢɫɬɟɦɟ GОбШЛХШМФ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɢɛɥɢɨɬɟɤɚ NVIDIA ɩɨ ɜɨɤɫɟɥɢɡɚɰɢɢ ɧɚ 
ɨɫɧɨɜɟ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ ɩɨ ɬɟɯɧɨɥɨɝɢɢ CUDA РЯНЛ-ЯШбОХs. ɉɪɟɞɥɨɠɟɧɧɵɣ 
ɝɢɛɪɢɞɧɵɣ ɩɨɞɯɨɞ ɜɤɥɸɱɚɟɬ ɦɟɬɨɞɵ ɪɚɫɩɚɪɚɥɥɟɥɢɜɚɧɢɹ ɬɪɢɚɧɝɭɥɹɰɢɢ, ɢɧɬɟɪɩɨɥɹɰɢɢ ɢ 
ɨɩɬɢɦɢɡɚɰɢɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɷɬɚɩɨɜ ɜɵɟɦɤɢ ɫɵɪɶɹ ɩɪɢ ɩɨɢɫɤɟ ɧɚɢɥɭɱɲɟɣ ɫɬɪɚɬɟɝɢɢ 
ɢɡɜɥɟɱɟɧɢɹ ɪɭɞɧɵɯ ɡɚɩɚɫɨɜ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɩɚɪɚɥɥɟɥɶɧɵɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚ GPU; ɢɧɬɟɪɩɨɥɹɰɢɹ; ɬɟɬɪɚɷɞɪɚɥɢɡɚɰɢɹ; 
ɞɢɚɝɪɚɦɦɚ ȼɨɪɨɧɨɝɨ; ɜɨɤɫɟɥɢɡɚɰɢɹ; ɨɤɬɨɞɟɪɟɜɨ. 
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ȺЛЬЭЫКМЭ 
In Geoinformation Systems for Mining a wide range of computational methods for creating 

polygonal and voxel models, including methods of geostatistics, triangulation, interpolation and 

optimization of resource extraction boundaries, are used. For the solution of the mining task 

requires the construction of detailed voxel or block models for operational planning of discrete 

volumes for rocks under excavation. The article shows the possibilities of implementing GPU 

acceleration to perform parallel calculations on voxelization of the surfaces of the media and 

volume geological bodies with the use of CUDA and OpenCL programming technology. In the 
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Gexoblock system the library NVIDIA voxelization based on parallel computing technology 

CUDA gvdb-voxels is used. The proposed hybrid approach includes methods for parallelizing 

triangulation, interpolation, and optimization of the sequence of extraction steps in the search for 

the best extraction strategy for ore reserves. 

Keywords: parallel computing; interpolation; tetrahedralization; Voronoi diagram; voxelization; 

sparse octree. 
 

ȼ GIS ɧɟɞɪɨɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɲɢɪɨɤɢɣ ɤɨɦɩɥɟɤɫ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɦɟɬɨɞɨɜ ɫɨɡɞɚɧɢɹ 
ɩɨɥɢɝɨɧɚɥɶɧɵɯ ɢ ɜɨɤɫɟɥɶɧɵɯ ɦɨɞɟɥɟɣ, ɜɤɥɸɱɚɸɳɢɣ ɦɟɬɨɞɵ ɝɟɨɫɬɚɬɢɫɬɢɤɢ, ɬɪɢɚɧɝɭɥɹɰɢɢ, 
ɢɧɬɟɪɩɨɥɹɰɢɢ ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɝɪɚɧɢɰ ɢɡɜɥɟɱɟɧɢɹ ɡɚɩɚɫɨɜ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɡɚɞɚɱ 
ɬɪɟɛɭɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ ɞɟɬɚɥɶɧɵɯ ɛɥɨɱɧɵɯ ɢɥɢ ɜɨɤɫɟɥɶɧɵɯ ɦɨɞɟɥɟɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɨɩɟɪɚɬɢɜɧɨɟ 
ɩɥɚɧɢɪɨɜɚɧɢɟ ɞɢɫɤɪɟɬɧɵɯ ɨɛɴɺɦɨɜ ɜɵɟɦɤɢ ɝɨɪɧɵɯ ɩɨɪɨɞ. ȼ ɪɚɛɨɬɟ ɩɨɤɚɡɚɧɵ ɜɨɡɦɨɠɧɨɫɬɢ 
ɪɟɚɥɢɡɚɰɢɢ GPU-ɭɫɤɨɪɟɧɢɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ ɩɨ ɜɨɤɫɟɥɢɡɚɰɢɢ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɪɚɡɞɟɥɚ ɫɪɟɞ ɢ ɨɛɴɺɦɧɵɯ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɬɟɥ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ CUDA ɢ OЩОЧCL.  

ȼ ɩɪɨɝɪɚɦɦɧɨɣ ɫɢɫɬɟɦɟ GОбШЛХШМФ ɡɚɞɟɣɫɬɜɨɜɚɧɵ ɫɪɟɞɫɬɜɚ ɛɢɛɥɢɨɬɟɤɢ NVIDIA РЯНЛ-voxels 

ɞɥɹ ɜɨɤɫɟɥɢɡɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ ɩɨ ɬɟɯɧɨɥɨɝɢɢ CUDA. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɧɚɢɛɨɥɟɟ ɬɪɭɞɨɺɦɤɢɯ ɨɩɟɪɚɰɢɣ ɫɨɡɞɚɧɢɹ ɫɟɬɨɱɧɵɯ, ɤɚɪɤɚɫɧɵɯ ɢ ɛɥɨɱɧɵɯ ɦɨɞɟɥɟɣ ɧɚ ɨɫɧɨɜɟ 
ɚɥɝɨɪɢɬɦɨɜ ɬɪɢɚɧɝɭɥɹɰɢɢ ɢ ɢɧɬɟɪɩɨɥɹɰɢɢ ɩɚɪɚɥɥɟɥɶɧɵɟ ɜɵɱɢɫɥɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ ɡɧɚɱɢɬɟɥɶɧɨɟ 
ɭɫɤɨɪɟɧɢɟ ɪɚɫɱɟɬɨɜ. ȼ ɱɚɫɬɧɨɫɬɢ, ɪɚɧɟɟ ɛɵɥɢ ɩɪɟɞɥɨɠɟɧɵ ɦɟɬɨɞɵ GPU ɜɵɱɢɫɥɟɧɢɣ ɩɨ 
ɬɟɯɧɨɥɨɝɢɢ CUDA ɞɥɹ 3D ɬɪɢɚɧɝɭɥɹɰɢɢ ɢ ɢɧɬɟɪɩɨɥɹɰɢɢ ɩɨ ɦɟɬɨɞɭ ɤɪɢɝɢɧɝɚ Д2, 4Ж.  

ɇɚ ɪɢɫ. 1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɨɛɳɚɹ ɫɯɟɦɚ ɨɫɧɨɜɧɵɯ ɦɨɞɟɥɟɣ ɢ ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ ɢɡɜɥɟɤɚɟɦɵɯ 
ɡɚɩɚɫɨɜ ɪɭɞɵ ɢ ɦɟɬɚɥɥɚ ɜ ɫɢɫɬɟɦɟ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɧɟɞɪɨɩɨɥɶɡɨɜɚɧɢɹ.  

ɋɢɫɬɟɦɧɵɣ ɚɧɚɥɢɡ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɜɵɹɜɢɥ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɤɪɚɬɢɬɶ ɧɟɨɛɯɨɞɢɦɵɣ ɧɚɛɨɪ 
ɨɩɟɪɚɰɢɣ ɩɪɢ ɡɚɞɚɧɧɨɣ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɩɨɞɫɱɟɬɚ ɡɚɩɚɫɨɜ ɡɚ ɫɱɟɬ ɢɫɤɥɸɱɟɧɢɹ ɪɹɞɚ ɦɟɬɨɞɨɜ, 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɟɢɦɭɳɟɫɬɜɨ ɞɥɹ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɩɨɥɢɝɨɧɚɥɶɧɵɯ ɦɨɞɟɥɟɣ ɢ 
ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɣ ɜɢɡɭɚɥɢɡɚɰɢɢ ɨɛɴɺɦɧɵɯ ɬɟɥ ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɷɬɚɩɚɯ ɜɵɱɢɫɥɟɧɢɣ. 

Ƚɥɚɜɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɧɟɞɪɨɩɨɥɶɡɨɜɚɧɢɹ ɜ ɨɬɥɢɱɢɟ ɨɬ ɞɪɭɝɢɯ 
ɢɦɢɬɚɰɢɨɧɧɵɯ, ɫɤɚɥɹɪɧɵɯ ɢɥɢ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɢɯ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ, ɫɨɫɬɨɢɬ ɜ ɟɺ 
ɨɛɭɫɥɨɜɥɟɧɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɟɣ ɩɨɪɰɢɨɧɧɨɝɨ, ɞɢɫɤɪɟɬɧɨɝɨ ɢɡɜɥɟɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ. ɂɦɟɧɧɨ ɛɥɨɱɧɨɟ 
ɢɥɢ ɜɨɤɫɟɥɶɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɩɨɞɡɟɦɧɵɯ ɝɟɨɫɬɪɭɤɬɭɪ, ɪɭɞɧɵɯ ɬɟɥ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦɭ ɢɥɢ ɦɧɨɝɨɩɨɬɨɱɧɨɦɭ ɢɡɜɥɟɱɟɧɢɸ ɫɵɪɶɹ ɢɡ ɧɟɞɪ ɜ ɟɞɢɧɢɰɚɯ ɫɟɥɟɤɬɢɜɧɨɣ 
ɜɵɟɦɤɢ, ɜ ɫɦɟɧɧɵɯ, ɫɭɬɨɱɧɵɯ, ɦɟɫɹɱɧɵɯ ɢɥɢ ɝɨɞɨɜɵɯ ɨɛɴɺɦɚɯ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɧɚɢɛɨɥɟɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɣ ɫɬɪɚɬɟɝɢɟɣ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɰɟɩɶ ɨɩɟɪɚɰɢɣ, ɜ ɤɨɬɨɪɨɣ ɩɨ ɦɚɫɫɢɜɭ 
ɢɫɯɨɞɧɵɯ ɬɨɱɟɤ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɬɪɨɢɬɫɹ ɜɧɚɱɚɥɟ ɛɥɨɱɧɚɹ ɦɨɞɟɥɶ, ɡɚɬɟɦ ɜɵɩɨɥɧɹɟɬɫɹ 
ɜɨɤɫɟɥɢɡɚɰɢɹ Д1, 6Ж ɫ ɩɨɫɬɪɨɟɧɢɟɦ ɫɬɪɭɤɬɭɪɵ ɨɤɬɨɞɟɪɟɜɚ (SVO), ɢ ɞɚɥɟɟ ɜɵɩɨɥɧɹɟɬɫɹ ɨɩɬɢɦɢɡɚɰɢɹ 
ɤɨɧɟɱɧɨɣ ɨɛɨɥɨɱɤɢ ɨɬɤɪɵɬɨɣ ɪɚɡɪɚɛɨɬɤɢ ɞɥɹ ɩɨɞɫɱɟɬɚ ɜɟɥɢɱɢɧɵ ɢɡɜɥɟɤɚɟɦɵɯ ɡɚɩɚɫɨɜ 
ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɵɪɶɹ Д9, 10Ж.  

ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɜ ɪɚɛɨɬɟ Д5Ж ɛɵɥɨ ɩɪɟɞɥɨɠɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɚɪɚɥɥɟɥɶɧɵɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚ 
GPU ɞɥɹ ɢɧɬɟɪɩɨɥɹɰɢɢ ɋɢɛɫɨɧɚ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɛɥɨɱɧɵɯ ɦɨɞɟɥɟɣ. Ɋɟɚɥɢɡɨɜɚɧ ɜɚɪɢɚɧɬ 
ɜɨɤɫɟɥɢɡɚɰɢɢ ɩɨ ɢɫɯɨɞɧɵɦ ɪɚɫɫɟɹɧɧɵɦ ɝɟɨɞɚɧɧɵɦ ɫ ɩɨɫɬɪɨɟɧɢɟɦ ɝɢɝɚɛɥɨɱɧɨɣ ɦɨɞɟɥɢ ɩɨ ɦɟɬɨɞɭ 
ɟɫɬɟɫɬɜɟɧɧɵɯ ɫɨɫɟɞɟɣ NNI ɛɟɡ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɨɫɬɪɨɟɧɢɹ ɞɢɚɝɪɚɦɦɵ ȼɨɪɨɧɨɝɨ. ȼ ɧɚɫɬɨɹɳɟɣ 
ɪɚɛɨɬɟ ɤɪɨɦɟ ɪɟɚɥɢɡɚɰɢɢ GPU-ɭɫɤɨɪɟɧɢɹ ɞɢɫɤɪɟɬɧɨɝɨ ɦɟɬɨɞɚ DNNI ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ CUDA ɢ OЩОЧCL ɜɵɩɨɥɧɟɧɚ ɬɚɤɠɟ ɨɩɬɢɦɢɡɚɰɢɹ ɩɪɟɞɟɥɶɧɨɣ ɨɛɨɥɨɱɤɢ ɤɚɪɶɟɪɚ, 
ɩɨɫɬɪɨɟɧɧɨɝɨ ɧɚ ɝɢɝɚɜɨɤɫɟɥɶɧɨɣ Д3, 8Ж ɦɨɞɟɥɢ. 



 

ʞˈ˕˓ˑ˅ ʓ.ʑ., ʛˋ˘ˈˎˈ˅ ʑ.ʛ., ʑ˃˔ˋˎ˟ˈ˅ ʞ.ʑ. ʞ˓ˋˏˈːˈːˋˈ GPU-˅˞˚ˋ˔ˎˈːˋˌ ˇˎя ˒ˑ˔˕˓ˑˈːˋя ˋ 
˅ˋˊ˖˃ˎˋˊ˃˙ˋˋ ˅ˑˍ˔ˈˎ˟ː˞˘ ˆˈˑˏˑˇˈˎˈˌ // ʜ˃˖˚ː˞ˌ ˓ˈˊ˖ˎ˟˕˃˕. ʗː˗ˑ˓ˏ˃˙ˋˑːː˞ˈ 

˕ˈ˘ːˑˎˑˆˋˋ. – ʡ.3, №3, 2018 

5 

 

ɂɇɎɈɊɆȺɐɂɈɇɇЫȿ ɌȿɏɇɈɅɈȽɂɂ 

INFORMATION TECHNOLOGIES  

 
Ɋɢɫ. 1. Ɉɛɳɚɹ ɫɯɟɦɚ ɨɫɧɨɜɧɵɯ ɦɨɞɟɥɟɣ ɢ ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ ɢɡɜɥɟɤɚɟɦɵɯ ɡɚɩɚɫɨɜ ɪɭɞɵ 

Fig. 1. General scheme of the basic models and evaluation methods recoverable ore 

 

  

ɇɚ ɪɢɫ. 2 ɩɨɤɚɡɚɧɵ ɪɟɡɭɥɶɬɚɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɫɱɟɬɨɜ ɧɚ ɫɬɚɧɞɚɪɬɧɨɣ ɛɚɡɟ 
ɝɟɨɞɚɧɧɵɯ ɬɨɱɟɤ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ABC.  
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Ɋɢɫ. 2. Ɋɟɡɭɥɶɬɚɬɵ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɫɱɟɬɨɜ ɧɚ ɫɬɚɧɞɚɪɬɧɨɣ ɛɚɡɟ ɝɟɨɞɚɧɧɵɯ ɬɨɱɟɤ 

ɦɟɫɬɨɪɨɠɞɟɧɢɹ ABC 

Fig. 2. Results of testing during calculations on the standard geodatabase of the ABC field points 

 

ȼɟɪɯɧɹɹ ɤɪɢɜɚɹ 1 ɩɨɤɚɡɵɜɚɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɛɟɡ GPU-ɭɫɤɨɪɟɧɢɹ, ɤɪɢɜɚɹ 2 – CUDA -

ɜɵɱɢɫɥɟɧɢɹ ɬɪɢɚɧɝɭɥɹɰɢɢ, ɤɪɢɜɚɹ 3 – OpenCL-ɢɧɬɟɪɩɨɥɹɰɢɹ ɩɨ ɦɟɬɨɞɭ ɋɢɛɫɨɧɚ, ɤɪɢɜɚɹ 4 – 

OЩОЧCL ɨɩɬɢɦɢɡɚɰɢɹ ɨɛɨɥɨɱɤɢ ɜɵɟɦɤɢ ɩɨ ɦɟɬɨɞɭ ɦɚɤɫɢɦɢɡɚɰɢɢ ɩɫɟɜɞɨɩɨɬɨɤɨɜ. 
ȼ ɩɪɟɞɥɨɠɟɧɧɵɣ ɝɢɛɪɢɞɧɵɣ ɩɨɞɯɨɞ ɤ ɦɨɞɟɥɢɪɨɜɚɧɢɸ ɝɟɨɫɬɭɤɬɭɪ ɧɚ ɨɫɧɨɜɟ CPU/GPU 

ɜɵɱɢɫɥɟɧɢɣ ɛɵɥɢ ɜɤɥɸɱɺɧɵ ɦɟɬɨɞɵ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɣ ɢ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɷɬɚɩɨɜ ɢɡɜɥɟɱɟɧɢɹ ɡɚɩɚɫɨɜ ɪɭɞɧɨɝɨ ɫɵɪɶɹ ɡɚ ɫɱɟɬ ɪɚɫɩɚɪɚɥɥɟɥɢɜɚɧɢɹ ɦɟɬɨɞɨɜ 
ɬɪɢɚɧɝɭɥɹɰɢɢ, ɢɧɬɟɪɩɨɥɹɰɢɢ ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɝɪɚɧɢɰ ɜɟɞɟɧɢɹ ɨɬɤɪɵɬɨɣ ɪɚɡɪɚɛɨɬɤɢ.  

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɢɫɬɟɦɵ GОбШЛХШМФ ɞɥɹ ɯɪɚɧɟɧɢɹ ɛɥɨɤɨɜ ɫ ɜɟɳɟɫɬɜɟɧɧɵɦɢ ɚɬɪɢɛɭɬɚɦɢ 
ɩɪɟɞɥɨɠɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɋɍȻȾ SQLТЭО ɫ ɬɚɛɥɢɰɚɦɢ ɝɟɨɦɨɞɟɥɟɣ, ɜ ɤɨɬɨɪɵɯ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɜɢɞɟ ɫɬɪɭɤɬɭɪɵ ɨɤɬɨɞɟɪɟɜɚ.  

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ ɜɨɤɫɟɥɢɡɚɰɢɢ ɧɚ GPU ɢɫɩɨɥɶɡɨɜɚɧɚ ɛɢɛɥɢɨɬɟɤɚ NVIDIA РЯНЛ-

ЯШбОХs Д7Ж ɫ ɩɪɨɰɟɞɭɪɚɦɢ ɧɚ ɨɫɧɨɜɟɩɚɪɚɥɥɟɥɶɧɵɯ ɜɵɱɢɫɥɟɧɢɣ ɩɨ ɬɟɯɧɨɥɨɝɢɹɦ CUDA/OЩОЧCL. ɉɪɢ 
ɜɢɡɭɚɥɢɡɚɰɢɢ ɤɨɧɟɱɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ ɢɡɨɩɨɜɟɪɯɧɨɫɬɢ Р=П(б,в,г) ɫ 
ɩɨɦɨɳɶɸ ɪɚɫɩɚɪɚɥɥɟɥɟɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ MКrМСТЧР CЮЛОs, ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɦɨɞɭɥɟ ɢɡ GLSМОЧО.  

Ƚɢɛɪɢɞɧɵɣ ɩɨɞɯɨɞ ɤ ɨɰɟɧɤɟ ɡɚɩɚɫɨɜ ɫɵɪɶɹ ɜɤɥɸɱɚɟɬ ɬɚɤɠɟ ɦɟɬɨɞ ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɟɞɟɥɶɧɨɣ 
ɨɛɨɥɨɱɤɢ ɤɚɪɶɟɪɚ ɧɚ ɨɫɧɨɜɟ ɦɚɤɫɢɦɢɡɚɰɢɢ ɫɟɬɟɜɵɯ ɩɫɟɜɞɨɩɨɬɨɤɨɜ ɫ ɜɟɪɯɧɟɣ ɦɟɬɤɨɣ ɞɥɹ GPU 
ɜɵɱɢɫɥɟɧɢɣ, ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɩɨɥɭɱɢɬɶ ɫɭɦɦɚɪɧɨɟ ɭɫɤɨɪɟɧɢɟ ɪɚɫɱɟɬɨɜ ɜ 5-10 ɪɚɡ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɪɚɧɟɟ ɩɪɢɦɟɧɹɟɦɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɨɩɟɪɚɰɢɣ, ɜɵɩɨɥɧɹɟɦɵɯ ɧɚ ɨɞɧɨɹɞɟɪɧɨɦ CPU. 

 

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɩɪɢ ɮɢɧɚɧɫɨɜɨɣ ɩɨɞɞɟɪɠɤɟ ɊɎɎИ ɜ ɪɚɦɤɚɯ ɩɪɨɟɤɬɨɜ № 18-47-310001 ɢ 
№ 17-07-00636 
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ɉɟɬɪɨɜ Ⱦɟɧɢɫ ȼɚɫɢɥɶɟɜɢɱ, ɫɬɚɪɲɢɣ ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɤɚɮɟɞɪɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ 

Ɇɢɯɟɥɟɜ ȼɥɚɞɢɦɢɪ Ɇɢɯɚɣɥɨɜɢɱ, ɤɚɧɞɢɞɚɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ ɩɪɨɝɪɚɦɦɧɨɝɨ 
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ȼɚɫɢɥɶɟɜ ɉɚɜɟɥ ȼɥɚɞɢɦɢɪɨɜɢɱ, ɤɚɧɞɢɞɚɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ 

 

Petrov Denis Vasilevich, senior lecturer at the Department of Mathematical and Software Information Systems 

Mikhelev Vladimir Mikhailovich, Candidate of Technical Sciences, Associate Professor, Associate Professor at 

the Department of Computer Software and Automated Systems Software 

Vassiliev Pavel Vladimirovich, Candidate of Technical Sciences, Associate Professor at the Department of 

Mathematical and Software Information Systems 

 


	ИТ сентябрь 2018

