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Ɋɟɡɭɥɶɬɚɬ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɫ ɫɟɧɫɨɪɨɦ ɩɪɨɞɟ-
ɦɨɧɫɬɪɢɪɨɜɚɧ ɧɚ ɪɢɫɭɧɤɟ 7 [3]. 

 
Ɋɢɫ. 6. Ȼɥɨɤ-ɞɢɚɝɪɚɦɦɚ ɪɚɛɨɬɵ ɫ ɫɟɧɫɨɪɨɦ Kinect 

ɜ LabView 
 

 
Ɋɢɫ. 7. Ɋɟɚɥɢɡɚɰɢɹ γD ɦɨɞɟɥɢ ɜ LabView 

 
Ɂɚɤɥɸɱɟɧɢɟ 
Ⱦɚɧɧɚɹ ɩɥɚɬɮɨɪɦɚ ɫɨɡɞɚɜɚɥɚɫɶ ɜ ɥɚɛɨɪɚɬɨɪɢɢ 

ɪɨɛɨɬɨɬɟɯɧɢɤɢ ɫɬɭɞɟɧɱɟɫɤɨɝɨ ɛɢɡɧɟɫ-ɢɧɤɭɛɚɬɨɪɚ. 
ȼ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɢɞɭɬ ɨɬɥɚɞɨɱɧɵɟ ɪɚɛɨɬɵ, ɬɚɤ 
ɤɚɤ ɫɢɫɬɟɦɚ ɞɨɜɨɥɶɧɨ ɧɟɫɬɚɛɢɥɶɧɚ. Ⱦɚɧɧɵɣ ɩɪɨ-
ɟɤɬ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɩɪɨɞɜɢɝɚɬɶ ɤɚɤ ɭɧɢɜɟɪɫɚɥɶɧɵɣ 
ɫɢɫɬɟɦɭ γD ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɦɟɳɟɧɢɣ, ɤɚɤ ɞɥɹ 
ɫɨɰɢɚɥɶɧɵɯ ɧɭɠɞ, ɬɚɤ ɢ ɞɥɹ ɜɨɟɧɧɨɣ ɫɮɟɪɵ. 

 
Ʌɢɬɟɪɚɬɭɪɚ 
1. Ɋɚɛɨɬɚ ɫ ɩɨɞɜɢɠɧɵɦ ɪɨɛɨɬɨɦ DAσI. 

Ȼɪɨɲɸɪɚ .β01β ɝ. – 161ɫ. 
2. Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ ɤɨɦɩɚɧɢɢ σКЭТШЧКХ 

IЧЬЭЫЮЦОЧЭЬ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ 
ааа.ЧТ.МШЦ, ɫɜɨɛɨɞɧɵɣ 

3. ɂɧɮɨɪɦɚɰɢɨɧɧɵɣ ɪɟɫɭɪɫ ɞɥɹ ɪɨɛɨɬɨɬɟɯ-
ɧɢɤɨɜ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ. Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ 
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ȼɜɟɞɟɧɢɟ 
ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɜ ɩɪɨɟɤɬɧɵɯ ɨɪɝɚɧɢɡɚɰɢɹɯ 

ɩɪɚɤɬɢɱɟɫɤɢ ɥɸɛɨɝɨ ɦɚɫɲɬɚɛɚ ɡɧɚɱɢɬɟɥɶɧɨ ɜɨɡɪɨɫ 
ɢɧɬɟɪɟɫ ɤ ɤɨɪɩɨɪɚɬɢɜɧɵɦ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦ ɫɢ-
ɫɬɟɦɚɦ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɟɤɬɚɦɢ. Ɋɚɡɪɚɛɨɬɤɚ ɫɨɛ-
ɫɬɜɟɧɧɵɯ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ «ɤɨɪɨɛɨɱɧɵɯ» ɫɪɟɞɫɬɜ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɧɚɬɚɥɤɢɜɚɟɬɫɹ ɧɚ ɧɟɨɛ-
ɯɨɞɢɦɨɫɬɶ ɞɟɬɚɥɶɧɨɝɨ ɨɩɢɫɚɧɢɹ ɨɫɨɛɟɧɧɨɫɬɟɣ 
ɩɪɨɟɤɬɧɵɯ ɪɚɛɨɬ ɜ ɨɪɝɚɧɢɡɚɰɢɢ, ɤɚɤ ɜ ɪɚɡɪɟɡɟ ɢɯ 
ɦɟɧɟɞɠɦɟɧɬɚ (PЫШУОМЭ ЦКЧКРОЦОЧЭ), ɬɚɤ ɢ ɜ ɪɚɡɪɟɡɟ 
ɢɯ ɜɵɩɨɥɧɟɧɢɹ (PЫШУОМЭ DОЬТРЧ). 

Ɇɧɨɝɢɟ ɩɪɨɟɤɬɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ ɞɥɹ ɭɫɢɥɟɧɢɹ 
ɫɜɨɢɯ ɤɨɧɤɭɪɟɧɬɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ ɜɧɟɞɪɢɥɢ ɋɆɄ 
(ȽɈɋɌ λ001), ɜ ɪɚɦɤɚɯ ɤɨɬɨɪɨɣ ɛɵɥɢ ɩɪɟɞɩɪɢɧɹɬɵ 
ɩɨɩɵɬɤɢ ɦɨɞɟɥɶɧɨɝɨ ɨɩɢɫɚɧɢɹ ɩɪɨɰɟɫɫɨɜ. Ɉɞɧɚɤɨ 
ɬɚɤɨɟ ɨɩɢɫɚɧɢɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɨɛɵɱɧɨ ɜ ɧɨɬɚɰɢɢ 
ɫɬɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɤɥɚɫɫɨɜ ȿɊɋ ɢ IDEF. Ⱦɥɹ 
ɭɩɪɚɜɥɟɧɢɹ ɢ ɦɨɧɢɬɨɪɢɧɝɚ ɩɪɨɰɟɫɫɨɜ ɬɚɤɨɝɨ ɨɩɢ-
ɫɚɧɢɹ  ɧɟɞɨɫɬɚɬɨɱɧɨ. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɭɳɟɫɬɜɭɸɳɢɣ ɭɪɨɜɟɧɶ 
ɪɟɚɥɢɡɚɰɢɢ ɤɚɤ ɩɪɨɰɟɫɫɧɨɝɨ, ɬɚɤ ɢ ɩɪɨɟɤɬɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɜ ɩɪɨɟɤɬɧɵɯ ɨɪɝɚɧɢɡɚɰɢɹɯ ɤɪɚɣɧɟ ɧɢ-
ɡɨɤ. ɉɪɢ ɷɬɨɦ ɫɨɝɥɚɫɨɜɚɧɧɨɟ ɩɪɢɦɟɧɟɧɢɟ  ɭɤɚɡɚɧ-
ɧɵɯ ɩɨɞɯɨɞɨɜ ɤ ɭɩɪɚɜɥɟɧɢɸ ɩɪɨɟɤɬɧɵɦɢ ɪɚɛɨɬɚ-
ɦɢ ɨɬɫɭɬɫɬɜɭɟɬ. ɇɟɫɦɨɬɪɹ ɧɚ ɭɫɢɥɢɹ ɦɟɠɞɭɧɚɪɨɞ-
ɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɢ 
ɩɨɬɨɤɨɜ ɪɚɛɨɬ ɢ ɭɩɪɚɜɥɟɧɢɹ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚɦɢ 
АШЫФПХШа εКЧКРОЦОЧЭ CШКХТЭТШЧ (АПεC), ɢɦ ɭɞɚ-
ɥɨɫɶ ɫɨɡɞɚɬɶ ɬɨɥɶɤɨ ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɟ ɫɩɟɰɢɮɢɤɚ-
ɰɢɢ, ɧɟ ɤɚɫɚɸɳɢɟɫɹ ɬɨɧɤɨɫɬɟɣ ɪɟɚɥɢɡɚɰɢɢ [1]. 
Ȼɨɥɟɟ ɬɨɝɨ, ɞɨ ɫɢɯ ɩɨɪ ɨɫɬɚɟɬɫɹ ɨɬɤɪɵɬɵɦ ɜɨɩɪɨɫ 
ɨ ɜɵɛɨɪɟ ɦɟɬɨɞɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɬɪɭɤɬɭɪɵ ɩɪɨ-
ɰɟɫɫɚ, ɧɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɩɪɟɞɥɨɠɟɧɨ ɡɧɚɱɢɬɟɥɶ-
ɧɨɟ ɦɧɨɠɟɫɬɜɨ ɮɨɪɦɚɥɶɧɵɯ ɢ ɧɟɮɨɪɦɚɥɶɧɵɯ ɧɨ-
ɬɚɰɢɣ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɷɬɨɝɨ (IDEF, ISAC, 
Uεδ ɢ ɬ.ɞ.). Ɉɬɫɭɬɫɬɜɢɟ ɦɟɬɨɞɢɤ ɢ ɬɟɯɧɨɥɨɝɢɣ, 
ɩɨɡɜɨɥɹɸɳɢɯ ɫɨɱɟɬɚɬɶ ɩɪɨɰɟɫɫɧɨɟ ɭɩɪɚɜɥɟɧɢɟ 
ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɨɪɝɚɧɢɡɚɰɢɢ ɫ ɪɟɲɟɧɢɟɦ ɡɚɞɚɱ 
ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɟɤɬɚɦɢ, ɹɜɥɹɟɬɫɹ ɤɪɚɣɧɟ ɚɤɬɭɚɥɶ-
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ɧɨɣ ɩɪɨɛɥɟɦɨɣ. ɉɪɢ ɷɬɨɦ ɫɭɳɟɫɬɜɭɸɬ ɤɨɧɤɪɟɬɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɦɨɞɟɥɶɧɨɣ ɞɢɧɚɦɢɤɟ ɩɪɨɰɟɫɫɨɜ. Ⱦɨ-
ɫɬɚɬɨɱɧɨɣ ɞɥɹ ɨɩɢɫɚɧɢɹ ɩɪɨɟɤɬɧɵɯ ɪɚɛɨɬ ɹɜɥɹɟɬɫɹ 
ɫɨɛɵɬɢɣɧɚɹ ɞɢɧɚɦɢɤɚ. 

 
Ɉɩɢɫɚɧɢɟ ɞɢɧɚɦɢɤɢ ɩɪɨɟɤɬɧɵɯ ɪɚɛɨɬ 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɫɢɫɬɟɦɚ 

ɭɩɪɚɜɥɟɧɢɹ ɩɨɬɨɤɚɦɢ ɪɚɛɨɬ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɜɵɫɨ-
ɤɨɭɪɨɜɧɟɜɵɯ ɫɟɬɹɯ ɉɟɬɪɢ (ɋɉ). ɗɬɨɬ ɮɨɪɦɚɥɢɡɦ ɜ 
ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɡɚɜɨɟɜɵɜɚɟɬ ɜɫɟ ɛɨɥɶɲɭɸ ɩɨɩɭ-
ɥɹɪɧɨɫɬɶ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɬɨɪɨɝɨ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ 
ɩɪɨɟɤɬɚɦɢ ɞɚɟɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜμ 

4. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɮɢɤɬɢɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɜ ɬɪɚɞɢɰɢɨɧɧɵɯ ɫɟɬɟɜɵɯ ɦɟɬɨɞɨɥɨɝɢɹɯ 
CPε/PERT ɨɤɚɡɵɜɚɸɬɫɹ ɜɫɟɝɞɚ ɝɪɨɦɨɡɞɤɢɦɢ. Ɉɞ-
ɧɚɤɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɚɪɲɢɧɫɬɜɚ ɫɜɹɡɟɣ ɜ ɋɉ 
ɪɟɲɟɧɢɟ ɷɬɢɯ ɩɪɨɛɥɟɦ ɦɨɝɭɬ ɛɵɬɶ ɭɩɪɨɳɟɧɨ. 

5. ɋɉ ɩɨɡɜɨɥɹɸɬ ɦɨɞɟɥɢɪɨɜɚɬɶ ɤɚɤ ɚɫɢɧ-
ɯɪɨɧɧɨɫɬɶ, ɬɚɤ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ 
ɩɪɨɟɤɬɧɵɯ ɩɪɨɰɟɫɫɨɜ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɜɵɞɟɥɹɬɶ 
ɬɭɩɢɤɨɜɵɟ ɫɢɬɭɚɰɢɢ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɨɫɭ-
ɳɟɫɬɜɥɹɬɶ ɫɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɢ ɪɟɝɭɥɢɪɨɜɚɬɶ 
ɜɨɡɧɢɤɚɸɳɢɟ ɤɨɧɮɥɢɤɬɵ. 

6. ɂɧɮɨɪɦɚɰɢɹ, ɝɟɧɟɪɢɪɭɟɦɚɹ ɋɉ, ɨɛɟɫɩɟ-
ɱɢɜɚɟɬ ɩɨɞɞɟɪɠɤɭ ɪɟɲɟɧɢɹ ɥɢɧɟɣɧɨɝɨ ɪɭɤɨɜɨɞɢ-
ɬɟɥɹ. ɗɬɚ ɢɧɮɨɪɦɚɰɢɹ ɩɨɥɟɡɧɚ ɞɥɹ  ɜɵɹɜɥɟɧɢɹ  
(ɩɪɨɤɪɭɬɤɢ) ɩɪɢɱɢɧ ɢ ɫɥɟɞɫɬɜɢɣ ɩɪɢɧɢɦɚɟɦɵɯ 
ɪɟɲɟɧɢɣ. 

7. ɋ ɩɨɦɨɳɶɸ ɦɨɞɟɥɟɣ ɋɉ ɦɨɠɧɨ ɨɫɭ-
ɳɟɫɬɜɥɹɬɶ ɪɟɫɬɪɭɤɬɭɪɢɡɚɰɢɸ ɢ ɪɟɢɧɠɢɧɢɪɢɧɝ  
ɩɪɨɟɤɬɧɵɯ ɩɪɨɰɟɫɫɨɜ. ɋɉ ɩɨɡɜɨɥɹɸɬ ɞɢɧɚɦɢɱɟɫɤɢ 
ɨɬɫɥɟɠɢɜɚɬɶ ɫɨɛɵɬɢɣɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɟɤɬɨɜ 
ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɨɛɟɫ-
ɩɟɱɟɧɢɹ ɢɯ ɦɨɧɢɬɨɪɢɧɝɚ. 

8.  ȿɫɥɢ ɫɢɦɭɥɹɰɢɹ ɦɚɤɫɢɦɢɡɢɪɭɸɬ ɝɢɛ-
ɤɨɫɬɶ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, 
ɬɨ ɧɟɬɨɱɧɨɫɬɶ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɫɧɢɠɚɟɬ  
ɤɚɱɟɫɬɜɨ ɚɧɚɥɢɡɚ. ɋɉ ɥɟɠɢɬ ɦɟɠɞɭ ɞɜɭɦɹ ɷɬɢɦɢ 
ɩɨɞɯɨɞɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɹ ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ 
ɫ ɛɨɥɶɲɟɣ ɝɢɛɤɨɫɬɶɸ ɫɢɦɭɥɹɰɢɢ. 

9. Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɫɢɦɭɥɹɰɢɹ ɩɪɨɟɤɬɚ ɜ ɋɉ 
ɦɨɠɟɬ ɛɵɬɶ ɝɪɚɮɢɱɟɫɤɢ ɜɢɡɭɚɥɢɡɢɪɨɜɚɧɚ. ɂɫɩɨɥɶ-
ɡɭɹ ɨɛɪɚɡɰɵ, ɩɨɞɫɟɬɢ ɭɞɨɛɧɨ ɞɟɤɨɦɩɨɡɢɪɨɜɚɬɶ 
ɩɨɞɪɨɛɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɟɤɬɧɵɯ ɩɪɨɰɟɫɫɨɜ. 
ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɢɦɢɬɢɪɨɜɚɬɶ ɯɨɞ ɩɪɨɟɤɬɚ, ɜ ɰɟɥɨɦ, 
ɫɨɯɪɚɧɹɹ ɢɯ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɦɨɦɟɧɬɵ ɧɚ ɩɟɪɟɞ-
ɧɟɦ ɩɥɚɧɟ, ɚ  ɢɯ ɩɨɞɪɨɛɧɨɫɬɢ ɜ ɮɨɧɨɜɨɦ ɪɟɠɢɦɟ. 

10. ɋɉ ɩɨɡɜɨɥɹɸɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɤɚɤ ɧɟɡɚɜɢ-
ɫɢɦɨɫɬɶ ɩɪɨɟɤɬɧɵɯ ɪɟɫɭɪɫɨɜ, ɬɚɤ ɢ ɢɯ ɱɚɫɬɢɱɧɨɟ 
ɩɨɬɪɟɛɥɟɧɢɟ, ɢɯ ɡɚɦɟɧɭ  ɢ ɜɡɚɢɦɧɨɟ ɢɫɤɥɸɱɟɧɢɟ. 

11. Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɜɟɞɟɧɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɋɉ, 
ɬɚɤɢɟ ɤɚɤ ɞɨɫɬɢɠɢɦɨɫɬɶ ɢ ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ, ɩɥɚɧɢ-
ɪɨɜɚɧɢɟ ɩɪɨɟɤɬɚ ɦɨɠɟɬ ɛɵɬɶ ɭɥɭɱɲɟɧɨ. 

ɉɪɨɰɟɫɫ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɯɨɪɨɲɨ "ɥɨɠɢɬɫɹ" ɧɚ 
ɢɞɟɨɥɨɝɢɸ ɋɉ. ȿɝɨ ɥɟɝɤɨ ɪɚɡɛɢɬɶ ɧɚ ɨɩɟɪɚɰɢɢ, ɜ 
ɤɚɠɞɨɣ ɢɡ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɸɬɫɹ ɧɟɤɨɬɨɪɵɟ ɞɟɣ-
ɫɬɜɢɹ ɫ ɪɟɫɭɪɫɨɦ, ɜ ɩɪɨɟɤɬɟ ɤɨɬɨɪɨɝɨ ɜɵɫɬɭɩɚɸɬ 
ɦɚɬɟɪɢɚɥɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ (ɩɪɨɟɤɬɧɚɹ ɞɨɤɭɦɟɧ-
ɬɚɰɢɹ). Ʉɚɠɞɚɹ ɨɩɟɪɚɰɢɹ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɧɟɤɨɬɨ-
ɪɵɦ ɪɟɡɭɥɶɬɚɬɨɦ, ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɫɜɹɡɚɬɶ ɫ ɫɨɛɵ-

ɬɢɟɦ. ɉɪɨɰɟɫɫ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨ-
ɛɨɣ ɞɜɢɠɟɧɢɟ ɩɪɨɞɭɤɬɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɱɟɪɟɡ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɷɥɟɦɟɧɬɵ (ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɩɪɨ-
ɟɤɬɢɪɨɜɳɢɤɨɜ) ɨɬ ɜɯɨɞɚ ɤ ɜɵɯɨɞɭ ɢ ɜɵɡɵɜɚɟɦɨɟ 
ɢɦ ɞɜɢɠɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɨɛɴɟɤɬɨɜ – ɞɨɤɭ-
ɦɟɧɬɨɜ, ɮɚɣɥɨɜ ɢ ɬ.ɞ. Ɇɧɨɠɟɫɬɜɨ ɞɢɫɤɪɟɬɧɵɯ ɫɨ-
ɫɬɨɹɧɢɣ ɩɪɨɰɟɫɫɨɜ ɞɜɢɠɟɧɢɹ ɩɪɨɞɭɤɬɨɜ ɩɪɨɟɤɬɢ-
ɪɨɜɚɧɢɹ ɢ ɷɥɟɦɟɧɬɨɜ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɪɨɰɟɫɫɨɜ 
ɨɬɨɛɪɚɠɚɟɬɫɹ ɦɧɨɠɟɫɬɜɨɦ ɩɨɡɢɰɢɣ ɋɉ 

n,1i},p{P i  . 
Ɇɚɪɤɢɪɨɜɤɚ ɷɬɢɯ ɩɨɡɢɰɢɣ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ 

ɜɢɞɟ ɜɟɤɬɨɪɚ ],...,,[ n21  . 
Ɋɚɫɤɪɚɲɟɧɧɚɹ ɋɉ ɢɫɩɨɥɶɡɭɟɬ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ 

ɮɢɲɟɤ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɛɨɛɳɟɧ-
ɧɵɟ ɪɚɫɤɪɚɲɟɧɧɵɟ ɫɟɬɢ, ɜ ɤɨɬɨɪɵɯ ɬɢɩ ɮɢɲɤɢ 
ɩɪɟɞɫɬɚɜɥɟɧ ɚɛɫɬɪɚɤɬɧɵɦ ɬɢɩɨɦ ɞɚɧɧɵɯ (ɲɢɮɪɨɦ 
ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɧɭɬ-
ɪɟɧɧɢɦ ɤɥɚɫɫɢɮɢɤɚɬɨɪɨɦ ɈȺɈ «Ɍɨɦɫɤɇɂ-
ɉɂɧɟɮɬɶ», ɞɨɥɠɧɨɫɬɹɦɢ ɢɫɩɨɥɧɢɬɟɥɟɣ ɢ ɬ.ɞ.). 
ȼɪɟɦɟɧɧɵɟ ɚɫɩɟɤɬɵ ɋɉ ɢɫɩɨɥɶɡɭɸɬ ɩɨɧɹɬɢɟ ɦɨ-
ɞɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɞɥɹ ɨɩɢɫɚɧɢɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨ-
ɫɬɢ ɞɟɣɫɬɜɢɣ ɜ ɪɟɚɥɶɧɵɯ ɨɛɴɟɤɬɚɯ. ȼ ɨɬɥɢɱɢɟ ɨɬ 
ɤɥɚɫɫɢɱɟɫɤɢɯ ɋɉ, ɝɞɟ ɫɪɚɛɚɬɵɜɚɧɢɟ ɩɟɪɟɯɨɞɚ 
ɩɪɨɢɫɯɨɞɢɬ ɦɝɧɨɜɟɧɧɨ, ɫɪɚɛɚɬɵɜɚɧɢɟ ɩɟɪɟɯɨɞɚ ɜɨ 
ɜɪɟɦɟɧɧɨɣ ɫɟɬɢ ɫɜɹɡɚɧɨ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɪɨɞɨɥ-
ɠɢɬɟɥɶɧɨɫɬɶɸ ɢɥɢ ɜɪɟɦɟɧɧɨɣ ɡɚɞɟɪɠɤɨɣ. ɗɬɨ 
ɩɨɡɜɨɥɹɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɢ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɜɪɟɦɟɧ-
ɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɚɥɶɧɵɯ ɨɛɴɟɤɬɨɜ, ɧɚɩɪɢ-
ɦɟɪ, ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ ɞɨɤɭɦɟɧɬɚ ɢɫɩɨɥɧɢɬɟɥɟɦ 
ɢɥɢ ɜɫɟɝɨ ɩɪɨɟɤɬɚ ɜ ɰɟɥɨɦ. ȼɜɟɞɟɧɢɟ ɜɪɟɦɟɧɧɵɯ 
ɚɫɩɟɤɬɨɜ ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ «ɫɝɥɚɠɢɜɚɧɢɟ ɪɟ-
ɫɭɪɫɨɜ» ɩɭɬɟɦ ɚɧɚɥɢɡɚ ɜɪɟɦɟɧɧɨɝɨ ɤɪɢɬɢɱɟɫɤɨɝɨ 
ɩɭɬɢ. ȼ ɪɚɛɨɬɟ ДβЖ ɩɪɢɜɨɞɢɬɫɹ ɚɥɝɨɪɢɬɦ ɫɝɥɚɠɢɜɚ-
ɧɢɹ ɪɟɫɭɪɫɨɜ ɞɥɹ ɋɉ. Ɇɵ ɩɪɟɞɥɚɝɚɟɦ ɦɨɞɢɮɢɰɢ-
ɪɨɜɚɬɶ ɞɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɩɪɨ-
ɜɟɪɤɨɣ ɩɪɢɨɪɢɬɟɬɨɜ ɡɚɞɚɱ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɛɨɥɟɟ 
ɩɪɢɨɪɢɬɟɬɧɚɹ ɡɚɞɚɱɚ ɦɨɠɟɬ ɫɞɜɢɧɭɬɶ ɫɪɨɤɢ ɜɵ-
ɩɨɥɧɟɧɢɹ ɦɟɧɟɟ ɩɪɢɨɪɢɬɟɬɧɨɣ ɨɩɟɪɚɰɢɢ, ɧɨ ɧɟ 
ɧɚɨɛɨɪɨɬ. ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɨɞɟɥɢ ɋɉ ɞɥɹ ɩɥɚɧɢ-
ɪɨɜɚɧɢɹ ɞɥɢɬɟɥɶɧɨɫɬɢ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ ɩɪɟɞɥɚɝɚ-
ɟɬɫɹ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɧɨɪɦɚɦɢ ɜɪɟɦɟɧɢ, ɤɨɬɨ-
ɪɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɞɥɹ ɤɚɠɞɨɣ ɨɩɟɪɚɰɢɢ ɩɪɨɟɤɬ-
ɧɵɯ ɪɚɛɨɬ. Ɍɨɝɞɚ ɩɪɢ ɨɬɤɥɨɧɟɧɢɢ ɬɟɤɭɳɟɝɨ ɜɪɟ-
ɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɟɤɬɚ ɨɬ ɧɨɪɦɚɬɢɜɚ ɩɨ ɦɨɞɟ-
ɥɢ ɋɉ ɦɨɠɧɨ ɥɟɝɤɨ ɨɩɪɟɞɟɥɢɬɶ ɩɪɢɱɢɧɭ ɫɪɵɜɚ 
ɫɪɨɤɨɜ. 

Ʉɚɠɞɚɹ ɨɩɟɪɚɰɢɹ ɩɪɨɰɟɫɫɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɧɟɤɨɬɨɪɨɟ ɞɟɣɫɬɜɢɟ, ɜɵɩɨɥɧɟɧɢɟ ɤɨɬɨɪɨɝɨ ɜ ɋɉ 
ɫɜɹɡɚɧɨ ɫ ɩɪɨɰɟɫɫɨɦ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɟɯɨɞɚ ɫɟɬɢ, 
ɩɨɷɬɨɦɭ ɦɧɨɠɟɫɬɜɨ ɨɩɟɪɚɰɢɣ ɩɪɨɰɟɫɫɚ ɩɪɟɞɫɬɚɜ-
ɥɹɟɬɫɹ ɦɧɨɠɟɫɬɜɨɦ ɩɟɪɟɯɨɞɨɜμ .m,1j},t{T j   

ȼɨ ɜɪɟɦɟɧɧɵɯ ɫɟɬɹɯ ɤɚɠɞɨɦɭ ɩɟɪɟɯɨɞɭ ɫɨɩɨ-
ɫɬɚɜɥɹɟɬɫɹ ɜɪɟɦɹ , 1, .

jt jT j m   . ȿɫɥɢ ɩɟɪɟɯɨɞ ɜɨɡ-
ɛɭɠɞɚɟɬɫɹ, ɬɨ ɦɟɬɤɢ ɜɵɡɜɚɜɲɢɟ ɡɚɩɭɫɤ ɩɟɪɟɯɨɞɚ, 
ɩɨɤɢɞɚɸɬ ɜɯɨɞɧɵɟ ɩɨɡɢɰɢɢ ( )jI t . ɉɨɪɨɠɞɟɧɢɟ ɦɟ-
ɬɨɤ ɜ ɜɵɯɨɞɧɵɯ ɩɨɡɢɰɢɹɯ ( )jQ t  ɩɪɨɢɫɯɨɞɢɬ ɱɟɪɟɡ 

ɜɪɟɦɹ j . Ɉɫɧɨɜɨɣ ɨɛɳɟɣ ɦɨɞɟɥɢ ɹɜɥɹɟɬɫɹ ɧɚɛɨɪ 
ɫɭɛɦɨɞɟɥɟɣ ɬɢɩɨɜɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 



XI Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɺɧɵɯ 
«Ɇɨɥɨɞɺɠɶ ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ» 
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ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ɍɫɥɨɜɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɟɯɨɞɚ 

ɢɦɟɟɬ ɜɢɞ 1k kD u 
  . 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɫɬɪɭɤɬɭɪɵ 
ɞɚɧɧɵɯ ɩɪɨɟɤɬɧɵɯ ɪɚɛɨɬ

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɩɟɪɚɬɨɪɨɜ 
ɋɉ ɞɥɹ ɬɟɤɭɳɟɣ 

ɦɚɪɤɢɪɨɜɤɢ

ɇɚɯɨɠɞɟɧɢɟ ɜɨɡɛɭɠɞɟɧɧɵɯ 
ɩɟɪɟɯɨɞɨɜ ɋɉ

Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɥɨɜɢɣ 
ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɜɨɡɛɭɠɞɟɧɧɵɯ ɩɟɪɟɯɨɞɨɜ

Ɉɩɪɟɞɟɥɟɧɢɟ ɫɥɟɞɭɸɳɟɣ 
ɦɚɪɤɢɪɨɜɤɢ ɋɉ

Ⱥɤɬɭɚɥɢɡɚɰɢɹ ɞɚɧɧɵɯ
ɩɪɨɟɤɬɧɨɣ ɪɚɛɨɬɵ 

ȼɵɩɨɥɧɟɧɢɟ ɚɬɪɢɛɭɬɨɜ 
ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɟɤɬɧɵɦɢ 

ɪɚɛɨɬɚɦɢ

Ɉɛɴɟɤɬ ɭɩɪɚɜɥɟɧɢɹ
(ɩɪɨɟɤɬɧɵɟ ɪɚɛɨɬɵ)

Ɉɩɪɟɞɟɥɟɧɢɟ ɫɨɫɬɨɹɧɢɹ 
ɚɬɪɢɛɭɬɨɜ ɭɩɪɚɜɥɟɧɢɹ

ȺɊɆ ɦɟɧɟɞɠɟɪɚ ɩɪɨɟɤɬɨɜ
(ɷɤɪɚɧɧɚɹ ɮɨɪɦɚ)

Ɂɚɩɢɫɶ ɞɚɧɧɵɯ
ɩɪɨɟɤɬɧɨɣ ɪɚɛɨɬɵ 

 
Ɋɢɫ. 1. Ȼɥɨɤ ɫɯɟɦɚ ɫɭɩɟɪɜɢɡɨɪɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 

ɩɪɨɟɤɬɧɵɦɢ ɪɚɛɨɬɚɦɢ 
 

ɉɟɪɟɯɨɞɵ ɷɬɢɯ ɦɨɞɟɥɟɣ ɨɬɨɛɪɚɠɚɸɬ ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ. ɗɬɨ ɦɧɨɠɟɫɬɜɨ ɞɨɩɨɥɧɹɟɬɫɹ 
ɩɟɪɟɯɨɞɚɦɢ, ɦɨɞɟɥɢɪɭɸɳɢɦɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 
ɨɩɟɪɚɰɢɢ (ɬɪɚɧɫɩɨɪɬ, ɢɡɦɟɪɟɧɢɹ ɢ ɬ.ɞ.). 

Ɇɧɨɠɟɫɬɜɚ ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ɩɨɡɢɰɢɣ ɩɟ-
ɪɟɯɨɞɚ ɫɟɬɢ ɨɛɪɚɡɭɸɬ ɩɟɪɟɱɟɧɶ ɩɪɨɞɭɤɬɨɜ ɢ ɪɟ-
ɫɭɪɫɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɬɪɟɛɭɟɦɵɯ ɞɥɹ ɡɚɩɭɫɤɚ 
ɨɩɟɪɚɰɢɢ }D)t,p/(p{)t(I jiij   ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 
ɩɟɪɟɱɟɧɶ ɩɪɨɞɭɤɬɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɮɨɪɦɢɪɭɟ-

ɦɵɯ ɜ ɩɪɨɰɟɫɫɟ ɟɟ ɜɵɩɨɥɧɟɧɢɹ 
}D)p,t/(p{)t(Q ijij  . 

Ɇɚɬɪɢɰɚ ɢɧɰɢɞɟɧɰɢɣ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ 
ɭɪɚɜɧɟɧɢɟ, ɮɨɪɦɢɪɭɸɳɟɟ ɦɟɯɚɧɢɡɦ ɢɡɦɟɧɟɧɢɹ 
ɦɚɪɤɢɪɨɜɤɢ ɫɟɬɢ 1k k kD u     , ɝɞɟ ku  – ɜɟɤɬɨɪ-

ɫɬɨɥɛɟɰ ɞɥɢɧɵ T , ɢɦɟɸɳɢɣ ɟɞɢɧɫɬɜɟɧɧɵɣ ɧɟɧɭ-
ɥɟɜɨɣ ɷɥɟɦɟɧɬ ɜ ɩɨɡɢɰɢɢ j , ɪɚɜɧɵɣ 1 ɢ, ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ, ɨɩɪɟɞɟɥɹɸɳɢɣ, ɤɚɤɨɣ ɢɡ ɩɟɪɟɯɨɞɨɜ ɫɪɚ-
ɛɚɬɵɜɚɟɬ ɧɚ ɬɟɤɭɳɟɦ ɬɚɤɬɟ ɭɩɪɚɜɥɟɧɢɹ. Ȼɥɨɤ ɫɯɟ-
ɦɚ ɫɭɩɟɪɜɢɡɨɪɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɟɤɬɧɵɦɢ ɪɚɛɨ-
ɬɚɦɢ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 

 
Ɂɚɤɥɸɱɟɧɢɟ 
ɇɟɫɦɨɬɪɹ ɧɚ ɜɫɟ ɩɪɟɢɦɭɳɟɫɬɜɚ, ɩɪɟɞɫɬɚɜɥɟɧɢɟ 

ɩɨɬɨɤɨɜ ɪɚɛɨɬ ɜ ɜɢɞɟ ɋɉ ɹɜɥɹɸɬɫɹ ɜɫɟ ɠɟ ɧɢɡɤɨ-
ɭɪɨɜɧɟɜɵɦɢ ɢ ɧɟɭɞɨɛɧɵɦɢ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ 
ɩɨɞɝɨɬɨɜɤɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. Ɉɞɧɚɤɨ 
ɯɨɪɨɲɨ ɢɫɫɥɟɞɨɜɚɧɧɵɣ ɚɩɩɚɪɚɬ ɋɉ ɩɨɡɜɨɥɹɟɬ 
ɦɨɞɟɥɢɪɨɜɚɬɶ ɫɟɦɚɧɬɢɤɭ ɩɪɨɟɤɬɧɵɯ ɪɚɛɨɬ ɢ ɨɛɟɫ-
ɩɟɱɢɜɚɟɬ ɫɭɩɟɪɜɢɡɨɪɧɵɟ ɫɜɨɣɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ ɩɨ-
ɬɨɤɨɦ ɩɪɨɟɤɬɧɵɯ ɪɚɛɨɬ. ɉɪɟɞɥɨɠɟɧɧɵɟ ɜ ДγЖ ɢɧ-
ɜɚɪɢɚɧɬɵ ɋɉ ɩɨɡɜɨɥɹɸɬ ɩɨɥɭɱɢɬɶ ɜɫɟ ɜɨɡɦɨɠɧɵɟ 
ɫɰɟɧɚɪɢɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɟɤɬɧɵɯ ɪɚɛɨɬ. ɋɉ ɩɨɡ-
ɜɨɥɹɸɬ ɭɬɨɱɧɢɬɶ ɫɬɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɜɵɩɨɥɧɟɧɢɹ 
ɩɪɨɟɤɬɧɵɯ ɪɚɛɨɬ ɢ ɬɟɦ ɫɚɦɵɦ ɩɨɜɵɲɚɸɬ ɤɚɱɟɫɬɜɨ 
ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɯ ɞɨɤɭɦɟɧɬɨɜ. 
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ȼ ɫɜɨɟɦ ɛɨɥɶɲɢɧɫɬɜɟ, ɜ ɫɢɫɬɟɦɚɯ ɚɜɬɨɦɚɬɢɱɟ-

ɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɥɚɫɫɢɱɟɫɤɢɟ 
ɉɂȾ ɪɟɝɭɥɹɬɨɪɵ, ɫɢɧɬɟɡɢɪɭɟɦɵɟ ɧɚ ɨɫɧɨɜɟ ɬɪɚ-
ɞɢɰɢɨɧɧɵɯ ɢɧɠɟɧɟɪɧɵɯ ɦɟɬɨɞɨɜ, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ 
ɩɨɪɹɞɤɚ λ0% ɜɫɟɯ ɢɫɩɨɥɶɡɭɟɦɵɯ ɪɟɝɭɥɹɬɨɪɨɜ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢ ɪɚɫɱɟɬɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɪɟɝɭɥɹɬɨɪɨɜ ɥɨɤɚɥɶɧɵɯ ɫɢɫɬɟɦ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭ-
ɸɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɵɟ ɞɢɧɚɦɢɱɟɫɤɢɟ ɦɨɞɟɥɢ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɛɴɟɤɬɨɜ ɭɩɪɚɜɥɟɧɢɹ. ȼ ɱɚɫɬɧɨ-
ɫɬɢ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɨɞɟɥɟɣ ɧɟɢɧɟɪɰɢɨɧɧɵɯ ɡɜɟ-
ɧɶɟɜ ɩɟɪɜɨɝɨ ɢɥɢ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɫ ɡɚɩɚɡɞɵɜɚɧɢ-
ɟɦ ɞɥɹ ɪɚɫɱɟɬɚ ɧɚɫɬɪɨɟɤ ɪɟɝɭɥɹɬɨɪɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɤɚɱɟɫɬɜɟɧɧɭɸ ɪɚɛɨɬɭ ɪɟ-
ɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɜɨɡɧɢɤɚɟɬ ɡɚɞɚɱɚ ɨɩɪɟɞɟɥɟɧɢɹ 
ɱɢɫɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɞɢɧɚɦɢɱɟɫɤɢɯ 


