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ȿ�Ɉ. Ⱦɦɢɬɪɢɟɜɚ ɂɇɋɌɊɍɆȿɇɌɕ BI ȾɅə�ɉɈȾȾȿɊɀɄɂ 
ɉɊɂɇəɌɂə�ɊȿɒȿɇɂɃ�ȾɅə 
ɊɍɄɈȼɈȾɂɌȿɅȿɃ�ȼɕɋɒȿȽɈ�ɂ�ɋɊȿȾɇȿȽɈ 
ɍɊɈȼɇȿɃ�ɋ�ɉɈɆɈɓɖɘ�Ɋȿɒȿɇɂə SAS 
�ɈɉɕɌ�ȼɌȻ24) 
Ⱥɧɧɨɬɚɰɢɹ. ȼ�ɫɬɚɬɶɟ�ɩɪɟɞɫɬɚɜɥɟɧ�ɩɪɨɟɤɬ�ɜɧɟɞɪɟɧɢɹ�ɫɢɫɬɟɦɵ�ɤɥɚɫɫɚ BI 
ɨɬ�ɤɨɦɩɚɧɢɢ SAS – SAS Visual Analytics ɜ�ɮɢɧɚɧɫɨɜɵɣ�ɞɟɩɚɪɬɚɦɟɧɬ�ɛɚɧɤɚ 
ȼɌȻ24 ɫ� ɰɟɥɶɸ� ɩɨɤɚɡɚɬɶ, ɤɚɤ� ɛɚɧɤɢ� ɪɟɲɚɸɬ�ɩɪɨɛɥɟɦɭ�ɫɨɜɟɪɲɟɧɫɬɜɨɜɚ-
ɧɢɹ� ɢɧɮɨɪɦɚɰɢɨɧɧɨ�ɚɧɚɥɢɬɢɱɟɫɤɨɣ� ɩɨɞɞɟɪɠɤɢ� ɩɪɢɧɹɬɢɹ� ɪɟɲɟɧɢɣ. Ɉɩɢ-
ɫɚɧɚ�ɪɨɥɶ�ɫɢɫɬɟɦ�ɛɢɡɧɟɫ�ɚɧɚɥɢɬɢɤɢ�ɜ�ɩɪɨɰɟɫɫɟ�ɩɪɢɧɹɬɢɹ�ɪɟɲɟɧɢɣ, ɜɵɹɜ-
ɥɟɧɵ� ɩɪɨɛɥɟɦɵ� ɛɚɧɤɚ� ɜ� ɩɨɫɬɪɨɟɧɢɢ� ɯɪɚɧɢɥɢɳɚ� ɞɚɧɧɵɯ� ɢ� ɩɪɢɧɹɬɢɹ 
ɪɟɲɟɧɢɣ, ɨɩɢɫɚɧɚ� ɚɪɯɢɬɟɤɬɭɪɚ� ɪɟɲɟɧɢɹ� ɧɚɱɚɥɶɧɚɹ� ɢ� ɰɟɥɟɜɚɹ, ɢɡɭɱɟɧɵ 
ɩɨɬɪɟɛɧɨɫɬɢ� ɛɚɧɤɚ, ɫɮɨɪɦɢɪɨɜɚɧɵ� ɬɪɟɛɨɜɚɧɢɹ� ɛɚɧɤɚ� ɩɨ� ɚɜɬɨɦɚɬɢɡɢ-
ɪɭɟɦɵɦ�ɨɬɱɟɬɚɦ, ɩɨɫɬɪɨɟɧɵ�ɨɬɱɟɬɵ. 
Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ: ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ� ɫɢɫɬɟɦɚ, ɛɢɡɧɟɫ�ɚɧɚɥɢɬɢɤɚ, ɨɬɱɟɬ-
ɧɨɫɬɶ, ɚɪɯɢɬɟɤɬɭɪɚ� ɫɢɫɬɟɦɵ, ɯɪɚɧɢɥɢɳɟ� ɞɚɧɧɵɯ, ɫɢɫɬɟɦɚ� ɩɪɢɧɹɬɢɹ 
ɪɟɲɟɧɢɣ, business intelligence. 

 
Evgeniya Dmitrieva BI TOOLS TO SUPPORT DECISION-MAKING FOR LEADERS 

OF HIGHER AND MEDIUM LEVELS WITH SAS SOLUTION 
(EXPERIENCE VTB24) 
Annotation. The article introduces the project of implementing a class BI sys-
tem from SAS – SAS Visual Analytics to the financial department of VTB24 with 
the aim to show how banks solve the problem of improving information and 
analytical decision support. The role of business intelligence systems in the 
decision-making process is described, the bank's problems in building the data 
warehouse and decision-making are revealed, the architecture of the initial and 
target solution is described, the bank's needs are studied, the bank's require-
ments for automated reports are formed, and reports are built. 
Keywords: information system, business-analytics, reporting, system architec-
ture, data storage, decision-making system, business intelligence. 

 
ɂɫɬɨɪɢɱɟɫɤɢ�ɚɧɚɥɢɬɢɱɟɫɤɢɟ�ɫɢɫɬɟɦɵ�ɢɝɪɚɸɬ�ɜɚɠɧɭɸ�ɪɨɥɶ�ɜ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɛɚɧɤɚ – ɜɟɞɶ�ɢɯ�ɤɨ-

ɧɟɱɧɨɟ�ɧɚɡɧɚɱɟɧɢɟ�ɫɨɫɬɨɢɬ�ɜ�ɬɨɦ, ɱɬɨɛɵ�ɞɚɬɶ�ɭɩɪɚɜɥɟɧɰɭ�ɜɨɡɦɨɠɧɨɫɬɶ «ɞɨɬɹɧɭɬɶɫɹ» ɞɨ�ɥɸɛɨɝɨ�ɭɝɨɥ-
ɤɚ�ɫɜɨɟɝɨ�ɛɢɡɧɟɫɚ, ɤɪɢɬɢɱɟɫɤɢ�ɜɡɝɥɹɧɭɬɶ�ɧɚ�ɤɚɠɞɵɣ�ɩɨɤɚɡɚɬɟɥɶ�ɢ�ɞɚɬɶ�ɟɝɨ�ɨɛɴɟɤɬɢɜɧɭɸ�ɢ�ɜɫɟɫɬɨɪɨɧ-
ɧɸɸ� ɨɰɟɧɤɭ, ɩɪɢɧɹɬɶ� ɩɪɚɜɢɥɶɧɨɟ� ɪɟɲɟɧɢɟ [4]. ȼ� ɷɬɨɦ� ɫɨɫɬɨɢɬ� ɤɥɸɱɟɜɨɣ� ɞɨɥɝɨɫɪɨɱɧɵɣ� ɬɪɟɧɞ 
ɪɚɡɜɢɬɢɹ� ɫɢɫɬɟɦ Business Intelligence (BI) – ɨɯɜɚɬɵɜɚɬɶ� ɜɫɟ� ɛɨɥɶɲɢɣ� ɫɩɟɤɬɪ� ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ� ɡɚɞɚɱ, 
ɪɚɫɲɢɪɹɹ�ɫɜɨɣ�ɢɧɫɬɪɭɦɟɧɬɚɪɢɣ. 

BI-ɫɢɫɬɟɦɵ�ɢɥɢ�ɫɢɫɬɟɦɵ�ɛɢɡɧɟɫ�ɚɧɚɥɢɬɢɤɢ (Business Intelligence) – ɷɬɨ�ɚɧɚɥɢɬɢɱɟɫɤɢɟ�ɫɢɫɬɟ-
ɦɵ, ɤɨɬɨɪɵɟ�ɨɛɴɟɞɢɧɹɸɬ�ɞɚɧɧɵɟ�ɢɡ�ɪɚɡɥɢɱɧɵɯ�ɢɫɬɨɱɧɢɤɨɜ�ɢɧɮɨɪɦɚɰɢɢ, ɨɛɪɚɛɚɬɵɜɚɸɬ�ɢɯ�ɢ�ɩɪɟɞɨɫ-
ɬɚɜɥɹɸɬ�ɭɞɨɛɧɵɣ�ɢɧɬɟɪɮɟɣɫ� ɞɥɹ� ɜɫɟɫɬɨɪɨɧɧɟɝɨ� ɢɡɭɱɟɧɢɹ�ɢ� ɨɰɟɧɤɢ� ɩɨɥɭɱɟɧɧɵɯ� ɫɜɟɞɟɧɢɣ. Ⱦɚɧɧɵɟ, 
ɩɨɥɭɱɟɧɧɵɟ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɬɚɤɨɝɨ�ɚɧɚɥɢɡɚ, ɩɨɦɨɝɚɸɬ�ɞɨɫɬɢɝɚɬɶ�ɩɨɫɬɚɜɥɟɧɧɵɯ�ɛɢɡɧɟɫ�ɰɟɥɟɣ�ɫ�ɩɨɦɨɳɶɸ 
ɨɩɬɢɦɚɥɶɧɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɢɦɟɸɳɢɯɫɹ�ɞɚɧɧɵɯ. Ʉɨɦɩɥɟɤɫɧɵɣ�ɚɧɚɥɢɡ�ɞɚɧɧɵɯ�ɩɨ�ɜɫɟɦ�ɧɚɩɪɚɜɥɟɧɢ-
ɹɦ�ɛɢɡɧɟɫɚ�ɩɨɡɜɨɥɹɟɬ�ɩɨɜɵɫɢɬɶ�ɟɝɨ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɢ�ɫɧɢɡɢɬɶ�ɢɡɞɟɪɠɤɢ. Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɫɢɫɬɟɦɵ�ɛɢɡ-
ɧɟɫ�ɚɧɚɥɢɡɚ (BI-ɫɢɫɬɟɦɵ) – ɷɬɨ�ɟɞɢɧɵɣ�ɩɪɨɡɪɚɱɧɵɣ�ɢɫɬɨɱɧɢɤ�ɞɚɧɧɵɯ�ɨ�ɛɢɡɧɟɫɟ�ɤɨɦɩɚɧɢɢ�ɞɥɹ�ɟɟ�ɪɭ-
ɤɨɜɨɞɫɬɜɚ [6]. 

Ȼɚɧɤ�ȼɌȻ24 (ɉȺɈ) – ɜɬɨɪɨɣ�ɩɨ�ɦɚɫɲɬɚɛɚɦ�ɛɚɧɤ�Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ, ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɢɣ-
ɫɹ�ɧɚ�ɨɛɫɥɭɠɢɜɚɧɢɢ�ɮɢɡɢɱɟɫɤɢɯ�ɥɢɰ, ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ�ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɟɣ, ɦɚɥɨɝɨ�ɢ�ɫɪɟɞɧɟɝɨ�ɛɢɡɧɟ-
ɫɚ.  ȼɯɨɞɢɬ� ɜ� ɦɟɠɞɭɧɚɪɨɞɧɭɸ� ɝɪɭɩɩɭ� ȼɌȻ.  ɉɪɨɞɭɤɬɚɦɢ� ɛɚɧɤɚ� ɹɜɥɹɸɬɫɹ:  ɜɵɩɭɫɤ� ɤɪɟɞɢɬɧɵɯ� ɤɚɪɬ,  
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ɫɬɪɚɯɨɜɚɧɢɟ, ɢɩɨɬɟɱɧɨɟ� ɤɪɟɞɢɬɨɜɚɧɢɟ, ɚɜɬɨɤɪɟɞɢɬɨɜɚɧɢɟ, ɫɪɨɱɧɵɟ� ɜɤɥɚɞɵ, ɩɟɪɟɜɨɞ� ɞɟɧɟɝ� ɢ� ɞɪɭ-
ɝɢɟ [3]. 

Ɋɟɲɟɧɢɹ�ɛɚɧɤɚ�ɫɬɪɨɢɥɢɫɶ�ɧɚ�ɧɟɚɤɬɭɚɥɶɧɵɯ�ɞɚɧɧɵɯ�ɛɟɡ�ɝɥɭɛɨɤɨɣ�ɚɧɚɥɢɬɢɤɢ, ɱɬɨ�ɧɟ�ɩɨɡɜɨɥɹɥɨ 
ɡɚɝɥɹɧɭɬɶ «ɜɧɭɬɪɶ» ɩɪɨɛɥɟɦɵ�ɢ�ɭɜɢɞɟɬɶ�ɭɹɡɜɢɦɵɟ�ɦɟɫɬɚ�ɞɥɹ�ɟɟ�ɪɟɲɟɧɢɹ. Ɍɚɤɠɟ�ɧɭɠɧɨ�ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɪɭɤɨɜɨɞɢɬɟɥɢ� ɩɨɫɬɨɹɧɧɨ� ɧɚɯɨɞɹɬɫɹ� ɜ� ɪɚɡɴɟɡɞɚɯ, ɢ� ɢɦɟɬɶ� ɜɨɡɦɨɠɧɨɫɬɶ� ɩɪɢɧɢɦɚɬɶ� ɪɟɲɟɧɢɹ� ɨɩɟɪɚ-
ɬɢɜɧɨ�ɫ�ɦɨɛɢɥɶɧɵɯ�ɝɚɞɠɟɬɨɜ, ɨɫɧɨɜɵɜɚɹɫɶ�ɧɚ�ɝɥɭɛɨɤɭɸ�ɚɧɚɥɢɬɢɤɭ, ɹɜɥɹɥɨɫɶ�ɨɞɧɨɣ�ɢɡ�ɩɟɪɟɞɨɜɵɯ�ɡɚ-
ɞɚɱ [2]. 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɭ�ɛɚɧɤɚ�ɫɮɨɪɦɢɪɨɜɚɥɢɫɶ�ɫɥɟɞɭɸɳɢɟ�ɩɨɬɪɟɛɧɨɫɬɢ: 
� ɫɧɢɠɟɧɢɟ�ɬɪɭɞɨɡɚɬɪɚɬ�ɧɚ�ɩɨɞɝɨɬɨɜɤɭ�ɨɬɱɟɬɨɜ; 
� ɤɨɧɰɟɧɬɪɚɰɢɹ�ɧɚ�ɡɚɞɚɱɚɯ�ɚɧɚɥɢɡɚ; 
� ɧɚɥɢɱɢɟ�ɟɞɢɧɨɝɨ�ɢɧɫɬɪɭɦɟɧɬɚ�ɞɥɹ�ɩɨɞɝɨɬɨɜɤɢ�ɨɬɱɟɬɨɜ; 
� ɟɞɢɧɚɹ�ɜɟɪɫɢɹ�ɩɪɚɜɞɵ; 
� ɩɪɨɫɬɨɬɚ�ɜ�ɩɭɛɥɢɤɚɰɢɢ�ɪɭɤɨɜɨɞɫɬɜɭ. 
ɍ�ɛɚɧɤɚ�ɨɞɧɨɜɪɟɦɟɧɧɨ�ɫɭɳɟɫɬɜɨɜɚɥɨ�ɧɟɫɤɨɥɶɤɨ�ɚɧɚɥɢɬɢɱɟɫɤɢɯ�ɫɢɫɬɟɦ, ɫ�ɩɨɦɨɳɶɸ�ɤɨɬɨɪɵɯ 

ɨɬɞɟɥɶɧɵɟ�ɞɟɩɚɪɬɚɦɟɧɬɵ�ɮɨɪɦɢɪɨɜɚɥɢ�ɧɟɨɛɯɨɞɢɦɭɸ�ɨɬɱɟɬɧɨɫɬɶ. ɉɪɢ�ɷɬɨɦ�ɢɡ�ɡɚ�ɪɚɡɥɢɱɢɣ�ɜ�ɬɟɪɦɢ-
ɧɨɥɨɝɢɢ, ɚɥɝɨɪɢɬɦɚɯ, ɚ�ɩɨɪɨɣ�ɢ�ɢɫɩɨɥɶɡɭɟɦɵɯ�ɞɚɧɧɵɯ�ɨɞɧɢ�ɢ�ɬɟ�ɠɟ�ɩɨɤɚɡɚɬɟɥɢ�ɜ�ɨɬɱɟɬɚɯ�ɪɚɡɧɵɯ�ɩɨɞ-
ɪɚɡɞɟɥɟɧɢɣ�ɡɚɱɚɫɬɭɸ�ɫɭɳɟɫɬɜɟɧɧɨ�ɨɬɥɢɱɚɥɢɫɶ. Ʉɪɨɦɟ�ɬɨɝɨ, ɩɨɞɞɟɪɠɤɚ�ɧɟɫɤɨɥɶɤɢɯ�ɜɨ�ɦɧɨɝɨɦ�ɞɭɛɥɢ-
ɪɭɸɳɢɯ� ɞɪɭɝ� ɞɪɭɝɚ� ɫɢɫɬɟɦ� ɨɛɯɨɞɢɥɚɫɶ� ɧɟɞɟɲɟɜɨ. ɉɨɷɬɨɦɭ� ɛɵɥɨ� ɪɟɲɟɧɨ� ɜɧɟɞɪɢɬɶ Teradata Active 
EDW, ɤɨɬɨɪɨɟ� ɫɬɚɥɨ� ɨɫɧɨɜɨɣ� ɂɌ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ɛɚɧɤɚ, ɩɨɡɜɨɥɢɜɲɚɹ� ɭɧɢɮɢɰɢɪɨɜɚɬɶ� ɜɫɸ� ɢɦɟɸ-
ɳɭɸɫɹ�ɢɧɮɨɪɦɚɰɢɸ�ɧɚ�ɨɫɧɨɜɟ�ɟɞɢɧɵɯ�ɫɩɪɚɜɨɱɧɢɤɨɜ�ɢ�ɬɟɦ�ɫɚɦɵɦ�ɫɨɡɞɚɬɶ�ɭɫɥɨɜɢɹɯ�ɞɥɹ�ɮɨɪɦɢɪɨɜɚ-
ɧɢɹ�ɥɸɛɵɯ�ɚɧɚɥɢɬɢɱɟɫɤɢɯ�ɨɬɱɟɬɨɜ�ɞɥɹ�ɜɫɟɯ�ɛɢɡɧɟɫ�ɩɨɞɪɚɡɞɟɥɟɧɢɣ [5].  

Ɋɟɲɟɧɢɟ�ɩɨɦɨɝɥɨ�ɨɛɴɟɞɢɧɢɬɶ�ɭɠɟ�ɢɦɟɸɳɢɟɫɹ�ɚɧɚɥɢɬɢɱɟɫɤɢɟ�ɫɢɫɬɟɦɵ�ɜ�ɟɞɢɧɨɟ�ɢɧɮɨɪɦɚɰɢɨɧ-
ɧɨɟ�ɩɪɨɫɬɪɚɧɫɬɜɨ, ɤɨɧɫɨɥɢɞɢɪɨɜɚɬɶ�ɞɚɧɧɵɟ, ɪɚɡɪɚɛɨɬɚɬɶ�ɬɢɩɨɜɵɟ�ɮɨɪɦɵ�ɨɬɱɟɬɧɨɫɬɢ�ɢ�ɧɚ�ɷɬɨɣ�ɨɫɧɨɜɟ 
ɫɨɡɞɚɬɶ� ɤɨɪɩɨɪɚɬɢɜɧɭɸ� ɫɢɫɬɟɦɭ� ɩɨɞɞɟɪɠɤɢ� ɩɪɢɧɹɬɢɹ� ɪɟɲɟɧɢɣ. Ʉɨɪɩɨɪɚɬɢɜɧɨɟ� ɯɪɚɧɢɥɢɳɟ� ɞɚɧɧɵɯ 
�ɄɏȾ) ɬɚɤɠɟ� ɞɨɥɠɧɨ� ɨɛɟɫɩɟɱɢɬɶ�ɩɨɞɞɟɪɠɤɭ�ɞɪɭɝɢɯ�ɮɪɨɧɬ�ɨɮɢɫɧɵɯ�ɫɢɫɬɟɦ, ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ�ɫɧɢɠɟ-
ɧɢɸ�ɫɬɨɢɦɨɫɬɢ�ɜɥɚɞɟɧɢɹ�ɚɧɚɥɢɬɢɱɟɫɤɢɦɢ�ɩɪɢɥɨɠɟɧɢɹɦɢ�ɢ�ɨɛɟɫɩɟɱɢɬɶ�ɧɨɜɵɟ�ɜɨɡɦɨɠɧɨɫɬɢ�ɜ�ɨɛɥɚɫɬɢ 
ɰɟɥɟɜɨɝɨ�ɦɚɪɤɟɬɢɧɝɚ [1]. 

ɇɚ� ɛɚɡɟ Teradata Active EDW ɫɬɚɥɨ� ɜɨɡɦɨɠɧɵɦ� ɜɧɟɞɪɟɧɢɟ� ɩɪɨɞɜɢɧɭɬɵɯ� ɚɧɚɥɢɬɢɱɟɫɤɢɯ 
ɫɪɟɞɫɬɜ�ɤɥɚɫɫɚ BI. ɉɨɫɤɨɥɶɤɭ�ɜ�ɛɚɧɤɟ�ɤɚɤ�ɫɪɟɞɫɬɜɨ�ɢɡɜɥɟɱɟɧɢɹ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ�ɢ�ɡɚɝɪɭɡɤɢ (ETL) ɢɫ-
ɩɨɥɶɡɨɜɚɥɨɫɶ� ɪɟɲɟɧɢɟ� ɨɬ� ɤɨɦɩɚɧɢɢ SAS, ɫɬɚɥɨ� ɭɞɨɛɧɵɦ� ɜɧɟɞɪɟɧɢɟ� ɫɪɟɞɫɬɜɚ� ɤɥɚɫɫɚ BI ɨɬ� ɷɬɨɣ�ɠɟ 
ɤɨɦɩɚɧɢɢ – SAS Visual Analytics.  

SAS �ɪɚɧɟɟ SAS Institute Inc.) – ɚɦɟɪɢɤɚɧɫɤɚɹ�ɱɚɫɬɧɚɹ�ɤɨɦɩɚɧɢɹ, ɪɚɡɪɚɛɨɬɱɢɤ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨ-
ɝɨ� ɩɪɨɝɪɚɦɦɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ� ɢ� ɩɪɢɥɨɠɟɧɢɣ� ɤɥɚɫɫɚ Business Intelligence, Data Quality ɢ Business 
Analytics. ɂɡɧɚɱɚɥɶɧɨ�ɧɚɡɜɚɧɢɟ SAS – ɷɬɨ�ɚɛɛɪɟɜɢɚɬɭɪɚ�ɨɬ Statistical Analysis System, ɤɨɬɨɪɚɹ�ɫɨ�ɜɪɟ-
ɦɟɧɟɦ�ɫɬɚɥɚ�ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�ɜ�ɤɚɱɟɫɬɜɟ�ɢɦɟɧɢ�ɫɨɛɫɬɜɟɧɧɨɝɨ�ɞɥɹ�ɨɛɨɡɧɚɱɟɧɢɹ�ɤɚɤ�ɫɚɦɨɣ�ɤɨɦɩɚɧɢɢ, ɬɚɤ 
ɢ�ɟɟ�ɩɪɨɞɭɤɬɨɜ, ɞɚɜɧɨ�ɭɠɟ�ɜɵɲɟɞɲɢɯ�ɡɚ�ɪɚɦɤɢ�ɬɨɥɶɤɨ�ɩɪɢɥɨɠɟɧɢɣ�ɞɥɹ�ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ�ɚɧɚɥɢɡɚ [7]. 
Ɋɟɲɟɧɢɟ SAS Visual Analytics ɫɨɱɟɬɚɟɬ� ɦɨɳɧɭɸ� ɬɟɯɧɨɥɨɝɢɸ� ɜɵɱɢɫɥɟɧɢɣ� ɜ� ɨɩɟɪɚɬɢɜɧɨɣ� ɩɚɦɹɬɢ 
ɫ�ɭɞɨɛɧɵɦ�ɢ�ɩɨɧɹɬɧɵɦ�ɢɧɬɟɪɮɟɣɫɨɦ�ɢ�ɜɫɬɪɨɟɧɧɵɦɢ�ɚɧɚɥɢɬɢɱɟɫɤɢɦɢ�ɜɨɡɦɨɠɧɨɫɬɹɦɢ. ɇɚɩɢɫɚɧɢɟ�ɤɨ-
ɞɚ�ɧɟ�ɬɪɟɛɭɟɬɫɹ. Ⱥɜɬɨɪɵ�ɨɬɱɟɬɨɜ, ɛɢɡɧɟɫ�ɚɧɚɥɢɬɢɤɢ�ɢ�ɞɚɠɟ�ɨɛɵɱɧɵɟ�ɩɨɥɶɡɨɜɚɬɟɥɢ BI-ɨɬɱɟɬɨɜ�ɦɨɝɭɬ 
ɫɨɡɞɚɜɚɬɶ�ɜɢɡɭɚɥɢɡɚɰɢɢ�ɢ�ɞɟɥɢɬɶɫɹ�ɢɦɢ, ɱɬɨɛɵ�ɩɨɥɭɱɚɬɶ�ɧɨɜɵɟ�ɡɧɚɧɢɹ�ɢɡ�ɫɜɨɢɯ�ɞɚɧɧɵɯ. SAS Visual 
Analytics ɢɡɧɚɱɚɥɶɧɨ�ɫɨɡɞɚɧ�ɞɥɹ�ɨɛɪɚɛɨɬɤɢ�ɛɨɥɶɲɢɯ�ɨɛɴɟɦɨɜ�ɞɚɧɧɵɯ�ɜ�ɨɩɟɪɚɬɢɜɧɨɣ�ɩɚɦɹɬɢ, ɱɬɨɛɵ 
ɨɛɟɫɩɟɱɢɬɶ�ɫɨɨɬɜɟɬɫɬɜɢɟ�ɬɪɟɛɨɜɚɧɢɹɦ�ɧɟ�ɬɨɥɶɤɨ�ɫɟɝɨɞɧɹɲɧɟɝɨ, ɧɨ�ɢ�ɡɚɜɬɪɚɲɧɟɝɨ�ɞɧɹ. Ƚɢɛɤɨɫɬɶ�ɪɚɡ-
ɜɟɪɬɵɜɚɧɢɹ�ɪɟɲɟɧɢɹ�ɩɨɡɜɨɥɹɟɬ�ɥɟɝɤɨ�ɦɚɫɲɬɚɛɢɪɨɜɚɬɶ�ɫɢɫɬɟɦɭ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɪɨɫɬɨɦ�ɨɛɴɟɦɨɜ�ɞɚɧ-
ɧɵɯ�ɢ�ɤɨɥɢɱɟɫɬɜɚ�ɩɨɥɶɡɨɜɚɬɟɥɟɣ [9]. 

ɂɡ�ɷɬɨɝɨ�ɫɥɟɞɭɟɬ, ɱɬɨ�ɛɚɧɤɭ�ɩɨɞɨɲɥɨ�ɞɚɧɧɨɟ�ɪɟɲɟɧɢɟ�ɩɨ�ɫɥɟɞɭɸɳɢɦ�ɩɪɢɱɢɧɚɦ: 
� ɢɧɬɭɢɬɢɜɧɨ�ɩɪɨɫɬɨ�ɞɥɹ�ɪɚɡɪɚɛɨɬɱɢɤɨɜ; 

https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D1%91%D0%BD%D0%BD%D1%8B%D0%B5_%D0%A8%D1%82%D0%B0%D1%82%D1%8B_%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/Business_Intelligence


ȼɟɫɬɧɢɤ�ɭɧɢɜɟɪɫɢɬɟɬɚ�ʋ 6, 2017 

12 

� ɫɢɫɬɟɦɚ�ɝɢɛɤɚ�ɤ�ɱɚɫɬɵɦ�ɢɡɦɟɧɟɧɢɹɦ�ɮɨɪɦɚɬɚ�ɨɬɱɟɬɚ; 
� ɫɭɳɟɫɬɜɭɟɬ�ɜɨɡɦɨɠɧɨɫɬɶ�ɚɧɚɥɢɡɢɪɨɜɚɬɶ�ɨɬɱɟɬ�ɜ�ɪɚɡɧɵɯ�ɪɚɡɪɟɡɚɯ�ɢ�ɢɟɪɚɪɯɢɹɯ; 
� ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ�ɜɨɡɦɨɠɧɨɫɬɶ�ɞɨɫɬɚɜɤɢ�ɨɬɱɟɬɨɜ�ɧɚ�ɦɨɛɢɥɶɧɵɟ�ɭɫɬɪɨɣɫɬɜɚ; 
� ɜɨɡɦɨɠɧɨɫɬɶ�ɝɥɭɛɨɤɨɣ�ɚɧɚɥɢɬɢɤɢ; 
� ɜɨɡɦɨɠɧɨɫɬɶ�ɨɞɧɨɜɪɟɦɟɧɧɨɣ�ɪɚɛɨɬɵ�ɛɨɥɶɲɨɦɭ�ɤɨɥɢɱɟɫɬɜɭ�ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 
Ɋɟɚɥɢɡɚɰɢɹ�ɪɟɲɟɧɢɹ�ɩɪɨɢɫɯɨɞɢɥɚ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ. 
Ɋɢɫɭɧɨɤ 1 ɨɬɨɛɪɚɠɚɟɬ�ɚɪɯɢɬɟɤɬɭɪɭ�ɪɚɛɨɬɵ�ɜ�ɧɚɱɚɥɟ�ɜɧɟɞɪɟɧɢɹ�ɫɢɫɬɟɦɵ. ɋɩɟɰɢɚɥɢɫɬ�ɜɵɝɪɭ-

ɠɚɟɬ� ɞɚɧɧɵɟ,  ɤ� ɩɪɢɦɟɪɭ,  ɜ� ɮɨɪɦɚɬɟ� ɬɚɛɥɢɰ Excel,  ɨɛɪɚɛɚɬɵɜɚɟɬ� ɢɯ� ɢ� ɩɪɨɝɪɭɠɚɟɬ� ɜ SAS  Visual  
Analytics. ȼ�ɫɢɫɬɟɦɟ�ɨɧ�ɫɬɪɨɢɬ�ɨɬɱɟɬɧɨɫɬɶ�ɢ�ɩɟɪɟɞɚɟɬ�ɦɟɧɟɞɠɟɪɭ, ɤɨɬɨɪɵɣ�ɫɦɨɬɪɢɬ�ɢɥɢ�ɪɟɞɚɤɬɢɪɭɟɬ 
ɨɬɱɟɬɵ�ɫɨ�ɫɜɨɟɝɨ�ɤɨɦɩɶɸɬɟɪɚ�ɢɥɢ�ɦɨɛɢɥɶɧɵɯ�ɭɫɬɪɨɣɫɬɜ. 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

Ɋɢɫ. 1. ɇɚɱɚɥɶɧɚɹ�ɚɪɯɢɬɟɤɬɭɪɚ�ɫɢɫɬɟɦɵ 
 
Ɋɢɫ. 2 ɨɬɨɛɪɚɠɚɟɬ�ɚɪɯɢɬɟɤɬɭɪɭ�ɰɟɥɟɜɨɝɨ�ɪɟɲɟɧɢɹ. ȼ�ɰɟɥɟɜɨɦ�ɪɟɲɟɧɢɢ�ɧɚ�ɪɢɫɭɧɤɟ�ɢɫɩɨɥɶɡɭ-

ɸɬɫɹ� ɩɪɹɦɵɟ� ɤɨɧɧɟɤɬɨɪɵ SAS/ACCESS, ɱɬɨ� ɩɨɡɜɨɥɹɟɬ� ɞɟɥɢɬɶ Visual Analytics ɧɚ Visual Analytics 
Development ɢ Visual Analytics Production. ȿɫɥɢ�ɜ�ɩɟɪɜɨɦ�ɫɥɭɱɚɟ�ɩɪɨɝɪɚɦɦɨɣ�ɩɨɥɶɡɭɸɬɫɹ�ɬɨɥɶɤɨ�ɫɩɟ-
ɰɢɚɥɢɫɬɵ, ɞɟɥɚɹ�ɫɬɚɧɞɚɪɬɧɵɟ�ɛɚɡɨɜɵɟ�ɨɬɱɟɬɵ, ɬɨ�ɜɨ�ɜɬɨɪɨɦ�ɫɥɭɱɚɟ�ɫ�ɤɨɧɮɢɞɟɧɰɢɚɥɶɧɵɦɢ�ɞɚɧɧɵɦɢ 
ɪɚɛɨɬɚɟɬ� ɦɟɧɟɞɠɟɪ. Ɂɚ� ɧɢɦ� ɬɚɤɠɟ� ɫɨɯɪɚɧɹɟɬɫɹ� ɩɪɚɜɨ� ɩɪɨɫɦɚɬɪɢɜɚɬɶ� ɢ� ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ� ɨɬɱɟɬɧɨɫɬɶ, 
ɫɨɡɞɚɧɧɭɸ�ɫɩɟɰɢɚɥɢɫɬɨɦ. Ɍɚɤɠɟ�ɫɨɯɪɚɧɧɨɫɬɶ�ɞɚɧɧɵɯ�ɝɚɪɚɧɬɢɪɭɟɬɫɹ�ɛɟɡɨɩɚɫɧɵɦ�ɫɨɟɞɢɧɟɧɢɟɦ�ɜ�ɪɚɦ-
ɤɚɯ�ɫɟɬɢ�ɛɚɧɤɚ. 

Ȼɚɧɤɨɦ�ɛɵɥɢ�ɭɫɬɚɧɨɜɥɟɧɵ�ɫɥɟɞɭɸɳɢɟ�ɬɪɟɛɨɜɚɧɢɹ�ɤ�ɚɜɬɨɦɚɬɢɡɢɪɭɟɦɵɦ�ɨɬɱɟɬɚɦ. 
Ɉɬɱɟɬ�ɨ�ɩɪɢɛɵɥɢ�ɢ�ɭɛɵɬɤɚɯ.�ɋɨɞɟɪɠɢɬ�ɟɠɟɦɟɫɹɱɧɵɟ�ɞɚɧɧɵɟ�ɨ�ɱɢɫɬɨɣ�ɩɪɢɛɵɥɢ�ɛɚɧɤɚ, ɞɟɬɚ-

ɥɢɡɢɪɨɜɚɧɧɨɣ�ɞɨ�ɨɬɞɟɥɶɧɵɯ�ɫɬɚɬɟɣ�ɞɨɯɨɞɨɜ�ɪɚɫɯɨɞɨɜ�ɜ�ɪɚɡɪɟɡɟ�Ɏɢɥɢɚɥɨɜ�ɢ�ɋɢɦɜɨɥɨɜ. Ⱦɟɬɚɥɢɡɚɰɢɹ 
ɞɨ�ɩɪɨɜɨɞɨɤ (ɫ�ɨɬɨɛɪɚɠɟɧɢɟɦ�ɬɨɩ-10 ɫɭɦɦ�ɩɪɨɜɨɞɨɤ) [8]. ȼ�ɨɬɱɟɬɟ�ɞɨɥɠɟɧ�ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ�ɜɵɛɨɪ 
ɞɥɹ� ɩɨɫɬɪɨɟɧɢɹ� ɩɨ� ɨɬɱɟɬɧɵɦ� ɞɚɬɚɦ (ɤɨɧɟɰ� ɤɚɠɞɨɝɨ� ɦɟɫɹɰɚ), ɞɨɥɠɟɧ� ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ� ɛɥɨɤ� ɤɪɚɬɤɨɣ 
ɚɧɚɥɢɬɢɤɢ, ɞɨɥɠɧɚ�ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ�ɜɨɡɦɨɠɧɨɫɬɶ�ɩɨɢɫɤɚ�ɩɨ�ɫɢɦɜɨɥɚɦ�ɞɥɹ�ɨɬɱɟɬɨɜ�ɨ�ɩɪɢɛɵɥɹɯ�ɢ�ɭɛɵɬ-
ɤɚɯ, ɢ�ɞɨɥɠɟɧ�ɫɬɪɨɢɬɫɹ�ɝɪɚɮɢɤ�ɫ�ɪɚɡɛɢɜɤɨɣ�ɩɨ�ɮɢɥɢɚɥɚɦ, ɷɤɫ�ɌɄȻ (ɌɪɚɧɫɄɪɟɞɢɬȻɚɧɤ), ȽɈ. 

Ɉɬɱɟɬ�ɩɨ�ɡɚɹɜɤɚɦ.�ɋɨɞɟɪɠɢɬ�ɢɧɮɨɪɦɚɰɢɸ�ɨ�ɤɨɥɢɱɟɫɬɜɟ�ɜɜɟɞɟɧɧɵɯ�ɡɚɹɜɨɤ�ɜ�ɫɨɩɨɫɬɚɜɥɟɧɢɢ�ɫ 
ɚɧɚɥɨɝɢɱɧɵɦɢ�ɩɟɪɢɨɞɚɦɢ�ɩɪɟɞɵɞɭɳɢɯ�ɥɟɬ, ɞɨɥɟ�ɜɵɞɚɧɧɵɯ�ɤɪɟɞɢɬɨɜ�ɜ�ɨɛɳɟɦ�ɨɛɴɟɦɟ�ɜɜɟɞɟɧɧɵɯ�ɡɚɹ-
ɜɨɤ [8]. Ⱦɨɥɠɟɧ�ɫɨɞɟɪɠɚɬɶ�ɩɨɞɨɬɱɟɬɵ: ɤɨɥɢɱɟɫɬɜɨ�ɡɚɹɜɨɤ�ɜ�ɲɬ. ɫ�ɪɚɡɛɢɜɤɨɣ�ɩɨ�ɬɪɟɦ�ɩɨɫɥɟɞɧɢɦ�ɝɨɞɚɦ, 
ɞɨɥɹ�ɤɪɟɞɢɬɨɜ�ɜ�ɨɛɴɟɦɟ�ɜɵɞɚɧɧɵɯ�ɡɚɹɜɨɤ�ɫ�ɪɚɡɛɢɜɤɨɣ�ɩɨ�ɬɪɟɦ�ɩɨɫɥɟɞɧɢɦ�ɝɨɞɚɦ�ɢ�ɩɪɨɰɟɧɬɧɵɦ�ɫɨɨɬ-

Teradata ɋɩɟɰɢɚɥɢɫɬ  

SAS Visual 
Analytics 

Ɍɚɛɥɢɰɚ 
Excel 

Ɇɨɛɢɥɶɧɨɟ 
ɫɪɟɞɫɬɜɨ 

ɉɟɪɫɨɧɚɥɶɧɵɣ 
ɤɨɦɩɶɸɬɟɪ Ɇɟɧɟɞɠɟɪ 
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ɧɨɲɟɧɢɟɦ�ɦɟɠɞɭ�ɝɨɞɚɦɢ, ɮɟɞɟɪɚɥɶɧɵɟ�ɨɤɪɭɝɚ�ɫ�ɪɚɡɛɢɜɤɨɣ�ɩɨ�ɬɪɟɦ�ɩɨɫɥɟɞɧɢɦ�ɝɨɞɚɦ, ɫɟɝɦɟɧɬɵ�ɫ�ɪɚɡ-
ɛɢɜɤɨɣ�ɩɨ�ɬɪɟɦ�ɩɨɫɥɟɞɧɢɦ�ɝɨɞɚɦ�ɢ�ɬɢɩ�ɤɥɢɟɧɬɚ�ɫ�ɪɚɡɛɢɜɤɨɣ�ɩɨ�ɬɪɟɦ�ɩɨɫɥɟɞɧɢɦ�ɝɨɞɚɦ. 

 

 
 
 

Ɋɢɫ. 2. ɐɟɥɟɜɚɹ�ɚɪɯɢɬɟɤɬɭɪɚ�ɪɟɲɟɧɢɹ 
 
Ɉɬɱɟɬ�ɩɨ�ɜɵɞɚɱɚɦ.�Ɉɬɪɚɠɚɟɬ�ɩɥɚɧɨɜɵɟ�ɢ�ɮɚɤɬɢɱɟɫɤɢɟ�ɨɛɴɟɦɵ�ɩɪɨɞɚɠ, ɷɮɮɟɤɬɢɜɧɚɹ�ɫɬɚɜɤɚ, 

ɩɪɨɰɟɧɬ�ɢɫɩɨɥɧɟɧɢɹ�ɩɥɚɧɨɜɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ (ɦɥɧ�ɪɭɛ., ɤɨɥ�ɜɨ�ɩɪɨɞɚɠ). ȼɫɟ�ɨɬɱɟɬɧɵɟ�ɞɚɬɵ�ɫɨɞɟɪɠɚɬ 
ɢɧɮɨɪɦɚɰɢɸ�ɨ�ɪɚɫɩɪɟɞɟɥɟɧɢɢ�ɜɵɞɚɱ�ɩɨ�ɮɟɞɟɪɚɥɶɧɵɦ�ɨɤɪɭɝɚɦ, ɤɥɢɟɧɬɫɤɢɦ�ɫɟɝɦɟɧɬɚɦ, ɬɢɩɚɦ�ɤɥɢɟɧ-
ɬɨɜ�ɢ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ�ɨɬɪɚɫɥɹɦ�ɞɥɹ�ɦɚɥɨɝɨ�ɛɢɡɧɟɫɚ [8]. Ⱦɨɥɠɟɧ�ɫɨɞɟɪɠɚɬɶ�ɩɨɞɨɬɱɟɬɵ: ɨɛɴɟɦ�ɩɪɨ-
ɞɚɠ�ɫ�ɪɚɡɛɢɜɤɨɣ�ɩɨ�ɮɚɤɬɢɱɟɫɤɢɦ�ɢ�ɩɥɚɧɨɜɵɦ�ɩɨɤɚɡɚɬɟɥɹɦ�ɢ�ɩɨ�ɦɟɫɹɰɚɦ,  ɨɛɴɟɦ�ɩɪɨɞɚɠ�ɜ�ɲɬɭɤɚɯ�ɫ 
ɭɱɟɬɨɦ� ɷɮɮɟɤɬɢɜɧɨɣ� ɫɬɚɜɤɢ, ɢɫɩɨɥɧɟɧɢɟ� ɩɥɚɧɚ� ɜ�ɲɬ./ɢɫɩɨɥɧɟɧɢɟ� ɩɥɚɧɚ�ɜ�ɦɥɧ, ɢɫɩɨɥɧɟɧɢɟ� ɩɥɚɧɚ� ɜ 
ɲɬ./ɢɫɩɨɥɧɟɧɢɟ�ɩɥɚɧɚ�ɜ�ɦɥɧ�ɫ�ɪɚɡɛɢɜɤɨɣ�ɩɨ�ɮɟɞɟɪɚɥɶɧɵɦ�ɨɤɪɭɝɚɦ, ɨɛɴɟɦ�ɩɪɨɞɚɠ�ɩɨ�ɐɟɧɬɪɚɥɶɧɨɦɭ 
ɨɤɪɭɝɭ�ɢ�ɋɟɜɟɪɨ�Ɂɚɩɚɞɧɨɦɭ�ɨɤɪɭɝɭ. ɉɪɟɞɭɫɦɨɬɪɟɬɶ�ɜɨɡɦɨɠɧɨɫɬɶ�ɜɵɜɨɞɚ�ɫɩɢɫɤɚ�ɨɮɢɫɨɜ�ɜ�ɮɟɞɟɪɚɥɶ-
ɧɨɦ�ɨɤɪɭɝɟ. 

Ɉɬɱɟɬ�ɩɨ�ɜɵɞɚɱɚɦ�ɩɨ�ɧɟɡɚɤɪɵɬɨɦɭ�ɞɧɸ.�ɋɨɞɟɪɠɢɬ�ɨɛɴɟɦɧɵɟ�ɢ�ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ 
ɩɨ�ɜɵɞɚɱɚɦ�ɡɚ�ɧɟɡɚɤɪɵɬɵɣ�ɞɟɧɶ�ɢ�ɡɚ�ɩɪɟɞɵɞɭɳɢɣ�ɩɟɪɢɨɞ�ɜ�ɪɚɡɪɟɡɟ�ɦɚɤɪɨɩɪɨɞɭɤɬɨɜ, ɩɥɚɧɨɜɵɟ�ɩɨɤɚ-
ɡɚɬɟɥɢ�ɢ�ɩɪɨɰɟɧɬ�ɜɵɩɨɥɧɟɧɢɹ�ɩɥɚɧɚ [8]. Ⱦɨɥɠɟɧ�ɞɟɥɢɬɶɫɹ�ɧɚ�ɨɬɱɟɬ�ɩɨ�ɜɵɞɚɱɚɦ�ɜ�ɲɬ.  ɜ�ɮɨɪɦɚɬɟ�ɬɚɛ-
ɥɢɰɵ�ɢ�ɞɢɚɝɪɚɦɦɵ�ɢ�ɧɚ�ɨɬɱɟɬ�ɩɨ�ɜɵɞɚɱɚɦ�ɜ�ɦɥɧ�ɚɧɚɥɨɝɢɱɧɨ. Ɉɛɟ�ɬɚɛɥɢɰɵ�ɞɨɥɠɧɵ�ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ 
ɬɢɩ�ɩɪɨɞɭɤɬɚ: ɚɜɬɨɤɪɟɞɢɬ, ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɣ�ɤɪɟɞɢɬ, ɢɩɨɬɟɤɚ, ɞɟɬɚɥɢɡɢɪɨɜɚɬɶ�ɨɬɱɟɬ�ɩɨ�ɞɧɹɦ, ɝɞɟ�ɪɚɫ-
ɫɦɚɬɪɢɜɚɸɬɫɹ�ɩɥɚɧɨɜɵɟ�ɜɵɞɚɱɢ, ɮɚɤɬɢɱɟɫɤɢɟ�ɜɵɞɚɱɢ�ɢ�ɩɪɨɰɟɧɬɵ. 

Ʉɪɟɞɢɬɧɵɣ�ɩɨɪɬɮɟɥɶ.�ɋɨɞɟɪɠɢɬ�ɩɥɚɧɨɜɵɟ�ɢ�ɮɚɤɬɢɱɟɫɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ�ɤɪɟɞɢɬɧɨɝɨ�ɩɨɪɬɮɟɥɹ 
Ȼɚɧɤɚ�ɜ�ɪɚɡɪɟɡɟ�ɦɚɤɪɨɩɪɨɞɭɤɬɨɜ, ɫ�ɜɨɡɦɨɠɧɨɫɬɶɸ�ɚɧɚɥɢɡɚ�ɩɨɪɬɮɟɥɹ�ɜ�ɪɚɡɪɟɡɟ� ɫɟɝɦɟɧɬɨɜ, ɮɟɞɟɪɚɥɶ-
ɧɵɯ�ɨɤɪɭɝɨɜ�ɢ�ɬɨɱɟɤ�ɩɪɨɞɚɠ [8]. Ⱦɨɥɠɟɧ�ɫɨɞɟɪɠɚɬɶ�ɩɨɞɨɬɱɟɬɵ: ɩɨɪɬɮɟɥɶ�ɜ�ɦɥɧ�ɪɭɛ.  ɫ�ɪɚɡɛɢɜɤɨɣ�ɩɨ 
ɩɥɚɧɨɜɵɦ�ɢ�ɮɚɤɬɢɱɟɫɤɢɦ�ɩɨɤɚɡɚɬɟɥɹɦ, ɩɨɪɬɮɟɥɶ (ɩɪɨɰɟɧɬ�ɢɡ�ɨɛɳɟɝɨ�ɨɛɴɟɦɚ) ɫ�ɪɚɡɞɟɥɟɧɢɟɦ�ɩɨ�ɩɪɨ-
ɞɭɤɬɚɦ, ɮɟɞɟɪɚɥɶɧɵɟ�ɨɤɪɭɝɚ�ɫ�ɪɚɡɛɢɜɤɨɣ�ɧɚ�ɩɥɚɧɨɜɵɟ�ɢ�ɮɚɤɬɢɱɟɫɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ�ɢ�ɪɚɡɛɢɜɤɭ�ɩɨ�ɬɢɩɚɦ 
ɫɟɝɦɟɧɬɚ�ɤɥɢɟɧɬɚ. 

ɉɨɪɬɮɟɥɶ� ɞɟɩɨɡɢɬɨɜ�ɎɅ.� ɋɨɞɟɪɠɢɬ� ɟɠɟɦɟɫɹɱɧɵɟ� ɞɚɧɧɵɟ (ɢ� ɧɚ� ɩɨɫɥɟɞɧɸɸ� ɡɚɤɪɵɬɭɸ) ɩɨ 
ɩɨɪɬɮɟɥɸ (ɨɫɬɚɬɨɤ,  ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɚɹ�ɫɬɚɜɤɚ,  ɫɪɨɤ)  ɞɟɩɨɡɢɬɨɜ�ɜ�ɪɚɡɪɟɡɚɯ:  ɨɪɝɫɬɪɭɤɬɭɪɵ (ɨɤɪɭɝ,  ɮɢ-
ɥɢɚɥ, Ɋɟɝɢɨɧɚɥɶɧɚɹ�ɨɛɳɟɫɬɜɟɧɧɚɹ�ɨɪɝɚɧɢɡɚɰɢɹ (ɊɈɈ), ȾɈ), ɜɚɥɸɬɚ, ɩɪɨɞɭɤɬ�ɩɨ�Ȼɉ, ɫɟɝɦɟɧɬ�ɤɥɢɟɧɬɚ, 
ɤɚɬɟɝɨɪɢɹ� ɚɤɬɢɜɧɨɫɬɢ� ɤɥɢɟɧɬɚ [8].  ɉɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɨɬɱɟɬ� ɫ� ɪɚɡɛɢɜɤɨɣ� ɧɚ� ɫɪɨɱɧɵɟ� ɞɟɩɨɡɢɬɵ,  ɞɨ 
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ɜɨɫɬɪɟɛɨɜɚɧɢɹ�ɢ�ɬɟɤɭɳɢɟ�ɢ�ɋɄɋ. Ɋɚɫɫɦɚɬɪɢɜɚɬɶɫɹ�ɞɚɧɧɵɟ�ɞɨɥɠɧɵ�ɩɨ�ɞɧɹɦ�ɢ�ɩɨ�ɬɢɩɭ�ɤɥɢɟɧɬɚ. Ɍɚɤɠɟ 
ɞɨɥɠɧɵ�ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ�ɮɢɥɢɚɥɵ�ɢ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɨɮɢɫɵ.  

Ɉɩɟɪɚɰɢɢ�ɩɨ�ɩɨɪɬɮɟɥɸ�ɫɪɨɱɧɵɯ�ɞɟɩɨɡɢɬɨɜ�ɎɅ.�ɋɨɞɟɪɠɢɬ�ɜɯɨɞɹɳɢɣ�ɢɫɯɨɞɹɳɢɣ�ɩɨɪɬɮɟɥɢ, 
ɨɩɟɪɚɰɢɢ�ɡɚɤɪɵɬɢɹ�ɨɬɤɪɵɬɢɹ�ɩɨɩɨɥɧɟɧɢɹ, ɩɟɪɟɨɰɟɧɤɚ. ɋ�ɞɟɬɚɥɢɡɚɰɢɟɣ�ɩɨ�ɨɪɝɫɬɪɭɤɬɭɪɟ (ɨɤɪɭɝ, ɮɢɥɢ-
ɚɥ, ɊɈɈ, ȾɈ), ɜɚɥɸɬɚ, ɫɬɚɜɤɚ, ɫɪɨɤ (ɦɟɫɹɰ), ɋɟɝɦɟɧɬ� ɤɥɢɟɧɬɚ, Ʉɚɬɟɝɨɪɢɹ� ɚɤɬɢɜɧɨɫɬɢ� ɤɥɢɟɧɬɚ, 
ȼɂɉ�ɇȿȼɂɉ, ɉɚɤɟɬɵ [8]. Ⱦɨɥɠɟɧ�ɫɨɞɟɪɠɚɬɶ�ɨɬɱɟɬɵ: ɜɯɨɞɹɳɢɣ�ɩɨɪɬɮɟɥɶ�ɜ�ɦɥɪɞ�ɪɭɛ. ɫ�ɪɚɡɛɢɜɤɨɣ�ɩɨ 
ɦɟɫɹɰɚɦ, ɨɩɟɪɚɰɢɢ�ɩɨ�ɫɪɨɱɧɵɦ�ɫɱɟɬɚɦ�ɮɢɡɢɱɟɫɤɢɯ�ɥɢɰ�ȼɌȻ24 ɜ�ɦɥɪɞ�ɪɭɛ. ɫ�ɪɚɡɛɢɜɤɨɣ�ɩɨ�ɦɟɫɹɰɚɦ�ɢ 
ɜɢɞɨɦ�ɨɩɟɪɚɰɢɢ, ɩɨɪɬɮɟɥɶ�ɜ�ɦɥɪɞ�ɪɭɛ. ɫ�ɪɚɡɛɢɜɤɨɣ�ɩɨ�ɦɟɫɹɰɚɦ. 

ȼɧɟɞɪɟɧɢɟ SAS Visual Analytics ɩɪɨɢɫɯɨɞɢɥɨ�ɜ�ɪɚɦɤɚɯ�ɮɢɧɚɧɫɨɜɨɝɨ�ɞɟɩɚɪɬɚɦɟɧɬɚ�ȼɌȻ24. ȼ 
ɞɚɥɶɧɟɣɲɟɦ�ɩɥɚɧɢɪɭɟɬɫɹ�ɪɚɡɜɟɪɧɭɬɶ�ɫɢɫɬɟɦɭ�ɧɚ�ɨɫɬɚɥɶɧɵɟ�ɞɟɩɚɪɬɚɦɟɧɬɵ�ɛɚɧɤɚ.  

ɇɚ�ɫɟɝɨɞɧɹɲɧɢɣ�ɞɟɧɶ�ɫɢɫɬɟɦɚ�ɚɤɬɢɜɧɨ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɫɨɬɪɭɞɧɢɤɚɦɢ�ɛɚɧɤɚ�ɜ�ɩɨɞɝɨɬɨɜɤɟ�ɨɬɱɟɬ-
ɧɨɫɬɢ. Ɇɟɧɟɞɠɟɪɵ� ɛɵɫɬɪɟɟ� ɢ� ɤɨɪɪɟɤɬɧɟɟ� ɩɪɢɧɢɦɚɸɬ�ɪɟɲɟɧɢɹ�ɧɚ� ɨɫɧɨɜɟ� ɝɥɭɛɨɤɨɣ� ɚɧɚɥɢɬɢɤɢ, ɩɪɟ-
ɞɨɫɬɚɜɥɹɟɦɨɣ� ɩɪɨɝɪɚɦɦɧɵɦ� ɫɪɟɞɫɬɜɨɦ. Ɍɚɤɠɟ� ɜɨɡɦɨɠɧɨɫɬɶ� ɫɨɡɞɚɜɚɬɶ� ɢ� ɩɪɨɫɦɚɬɪɢɜɚɬɶ� ɨɬɱɟɬɵ� ɧɚ 
ɦɨɛɢɥɶɧɵɯ�ɭɫɬɪɨɣɫɬɜɚɯ�ɩɨɦɨɝɥɨ�ɦɟɧɟɞɠɟɪɚɦ�ɩɨɫɬɨɹɧɧɨ�ɞɟɪɠɚɬɶ «ɪɭɤɭ�ɧɚ�ɩɭɥɶɫɟ» ɞɥɹ�ɬɨɝɨ, ɱɬɨɛɵ 
ɨɩɟɪɚɬɢɜɧɨ�ɨɰɟɧɢɬɶ�ɫɢɬɭɚɰɢɸ�ɩɨ�ɛɢɡɧɟɫ�ɡɚɞɚɱɚɦ�ɢ�ɩɪɢɧɢɦɚɬɶ�ɪɟɲɟɧɢɹ.  
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