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Ɋɟɮɟɪɚɬ. ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɨ ɜɥɢɹɧɢɟ ɤɨɥɟɛɚɧɢɣ ɨɫɬɨɜɚ ɍɗɋ290/450, ɤɚɤ ɨɫɧɨɜɧɨɝɨ ɤɨɦɩɨ-
ɧɟɧɬɚ ɆɋɏȺ, ɧɚ ɡɜɟɧɶɹ ɦɟɯɚɧɢɡɦɚ ɧɚɜɟɫɤɢ, ɫɜɹɡɵɜɚɸɳɟɝɨ ɍɗɋ ɫ ɧɚɜɟɫɧɵɦ ɤɨɪɦɨ-ɭɛɨɪɨɱɧɵɦ ɤɨɦɛɚɣ-
ɧɨɦ ɄɇɄ-500 (FH50). ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɟɣ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɦɚɬɟɦɚ-
ɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ, ɩɪɢɱɟɦ ɩɨɫɥɟɞɧɹɹ, ɛɭɞɭɱɢ ɩɪɟɨɛɪɚɡɨɜɚɧɚ ɩɨ Ʌɚɩɥɚɫɭ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨ-
ɥɭɱɟɧɢɹ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ɭɫɤɨɪɟɧɢɣ ɞɥɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɆɋɏȺ. ɍɫɤɨɪɟɧɢɟ FH50 ɜ 
ɩɪɨɰɟɫɫɟ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɟɪɟɟɡɞɚ ɩɨ ɩɟɪɟɫɟɱɟɧɧɨɣ ɦɟɫɬɧɨɫɬɢ ɤɨɥɟɛɥɟɬɫɹ ɨɤɨɥɨ ɡɧɚɱɟɧɢɹ ɪɚɜɧɨɝɨ ɭɫɤɨ-
ɪɟɧɢɸ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ. ȿɝɨ ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɩɪɟɨɞɨɥɟɧɢɢ ɜɟɪɨɹɬɧɵɯ 
ɟɞɢɧɢɱɧɵɯ ɧɟɪɨɜɧɨɫɬɟɣ ɧɚ 12-58%, ɜɵɲɟ ɪɚɫɱɟɬɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɩɨɞɴɟɦɟ ɄɇɄ-500 ɢɡ ɪɚɛɨɱɟɝɨ ɜ 
ɬɪɚɧɫɩɨɪɬɧɨɟ ɩɨɥɨɠɟɧɢɟ. ɋɢɥɵ ɢɧɟɪɰɢɢ, ɞɨɝɪɭɠɚɸɳɢɟ FH50 ɢ ɦɟɯɚɧɢɡɦ ɧɚɜɟɫɤɢ, ɨɞɧɨɜɪɟɦɟɧɧɨ ɢ ɪɟ-
ɝɭɥɹɪɧɨ ɜɨɡɞɟɣɫɬɜɭɸɬ ɧɚ ɦɨɫɬ ɭɩɪɚɜɥɹɟɦɵɯ ɤɨɥɟɫ, cɧɢɠɚɹ ɭɪɨɜɟɧɶ ɭɩɪɚɜɥɹɟɦɨɫɬɢ ɆɋɏȺ. 

Summary. The vibration influence of the framework of the multipurpose power device as a main 

component of the mobile agricultural unit on the sections of the linkage mechanism connecting the multipur-

pose power device 290/450 with the mounted forage harvester (FH50) is considered in the paper. The design 

diagram and the respective functional mathematical model are presented while the latter one being Laplace 

transformed provides the possibility of producing root-mean-square values of acceleration for characteristic 

points of the mobile agricultural device. The acceleration of FH50 during the transportation over the cross-

country is variable relative to the value of free fall acceleration. Its maximum values occurring during pass-

ing probable single asperities are by 12-58 % higher than the calculated ones produced during the lifting of 

the FH50 from the operating to transport position. Inertia forces additionally loading FH50 and the linkage 

mechanism at the same time regularly act on the steering axle reducing the level of the mobile agricultural 

unit steerability.  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɭɧɢɜɟɪɫɚɥɶɧɨɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɫɪɟɞɫɬɜɨ, ɦɨɛɢɥɶɧɵɣ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧ-
ɧɵɣ ɚɝɪɟɝɚɬ, ɩɨɞɴɟɦɧɨ-ɧɚɜɟɫɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɦɟɯɚɧɢɡɦ ɧɚɜɟɫɤɢ, ɧɚɜɟɫɧɨɣ ɤɨɪɦɨɭɛɨɪɨɱɧɵɣ ɤɨɦɛɚɣɧ, 
ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɭɩɪɚɜɥɹɟɦɨɫɬɶ   

Key words: multipurpose power device, mobile agricultural unit, lifting-and-attached device, linkage 

mechanism, mounted forage harvester, free fall acceleration, steerability. 

 

ȼɜɟɞɟɧɢɟ. Ɉɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɧɢɡɤɨɱɚɫɬɨɬɧɵɯ ɤɨɥɟɛɚɧɢɣ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨ-
ɝɨ ɫɪɟɞɫɬɜɚ (ɍɗɋ) 290/450 Д1Ж, ɤɚɤ ɢ ɫɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɧɚ ɟɝɨ ɨɫɧɨɜɟ ɦɨɛɢɥɶɧɨɝɨ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧ-
ɧɨɝɨ ɚɝɪɟɝɚɬɚ (ɆɋɏȺ), ɹɜɥɹɸɬɫɹ ɧɟɪɨɜɧɨɫɬɢ ɦɢɤɪɨɩɪɨɮɢɥɹ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɢɧɞɭɰɢɪɭɸɳɢɟ 
ɤɨɥɟɛɚɧɢɹ ɤɨɥɟɫɧɵɯ ɞɜɢɠɢɬɟɥɟɣ ɍɗɋ Д2Ж. ɉɪɢ ɨɰɟɧɤɟ ɭɪɨɜɧɹ ɤɨɥɟɛɚɧɢɣ ɨɛɵɱɧɨ ɭɱɢɬɵɜɚɸɬ ɜɟɪɬɢ-
ɤɚɥɶɧɵɟ ɩɨɫɬɭɩɚɬɟɥɶɧɵɟ ɢ ɩɪɨɞɨɥɶɧɵɟ ɭɝɥɨɜɵɟ ɤɨɥɟɛɚɧɢɹ ɦɨɛɢɥɶɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɫɪɟɞɫɬɜɚ [2 - 

6Ж, ɨɤɚɡɵɜɚɸɳɢɟ   ɧɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ ɩɥɚɜɧɨɫɬɶ ɟɝɨ ɯɨɞɚ. 
ȼɢɛɪɚɰɢɹ ɨɬ ɤɨɥɟɫ ɍɗɋ 290/450 ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɟɝɨ ɤɨɪɩɭɫ ɢ ɧɚɜɟɫɧɭɸ ɦɚɲɢɧɭ – ɄɇɄ-500 [7], 

ɱɬɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɪɨɫɬ ɧɚɝɪɭɡɤɢ ɧɚ ɦɟɯɚɧɢɡɦɟ ɧɚɜɟɫɤɢ (Ɇɇ) ɩɨɞɴɟɦɧɨ-ɧɚɜɟɫɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɉɇɍ) 
ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɢ ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɭɩɪɚɜɥɹɟɦɨɫɬɢ ɆɋɏȺ ɫ ɞɪɭɝɨɣ. ɇɟɪɨɜɧɨɫɬɢ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨ-
ɫɬɢ ɧɨɫɹɬ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɫɥɭɱɚɣɧɵɣ ɯɚɪɚɤɬɟɪ, ɪɟɝɭɥɹɪɧɨ ɜɨɡɞɟɣɫɬɜɭɹ ɧɚ ɤɨɥɟɫɚ ɆɋɏȺ ɢ ɮɨɪɦɢɪɭɹ 
ɭɫɥɨɜɢɹ ɞɥɹ ɧɚɝɪɭɠɟɧɢɹ ɤɨɪɩɭɫɚ ɍɗɋ ɢ ɫɜɹɡɚɧɧɨɣ ɫ ɧɢɦ ɧɚɜɟɫɧɨɣ ɦɚɲɢɧɵ. 

ɐɟɥɶ ɪɚɛɨɬɵ - ɨɰɟɧɤɚ ɜɥɢɹɧɢɹ ɤɨɥɟɛɚɧɢɣ ɄɇɄ-500, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɩɪɨɰɟɫɫɟ ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɩɟɪɟɟɡɞɚ ɆɋɏȺ, ɧɚ ɡɜɟɧɶɹ ɦɟɯɚɧɢɡɦɚ ɧɚɜɟɫɤɢ ɉɇɍ  ɍɗɋ 290/450 ɢ ɭɩɪɚɜɥɹɟɦɨɫɬɶ ɆɋɏȺ ɩɪɢ ɷɤɫ-
ɬɪɟɦɚɥɶɧɵɯ ɜɧɟɲɧɢɯ ɜɨɡɞɟɣɫɬɜɢɹɯ. 

Ɏɨɪɦɚɥɢɡɨɜɚɧɧɨɟ ɨɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ ɤɨɥɟɛɚɧɢɣ ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɬɪɚɧɫ-
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ɩɨɪɬɧɨɝɨ ɩɟɪɟɟɡɞɚ ɆɋɏȺ ɛɵɥɢ  ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɞɨɩɭɳɟɧɢɹ: 
- ɤɨɥɟɛɚɧɢɹ ɆɋɏȺ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜ ɩɪɨɞɨɥɶɧɨɣ ɜɟɪɬɢɤɚɥɶɧɨɣ  ɩɥɨɫɤɨɫɬɢ ɟɝɨ ɞɜɢɠɟɧɢɹ. 
- ɄɇɄ-500 ɜ ɬɪɚɧɫɩɨɪɬɧɨɦ ɩɨɥɨɠɟɧɢɢ ɫɱɢɬɚɟɬɫɹ ɠɟɫɬɤɨ ɫɨɟɞɢɧɟɧɧɨɣ ɫ ɤɨɪɩɭɫɨɦ ɍɗɋ 

290/450, ɟё ɜɥɢɹɧɢɟ ɭɱɢɬɵɜɚɟɬɫɹ ɢɡɦɟɧɟɧɢɹɦɢ ɩɨɥɨɠɟɧɢɹ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɆɋɏȺ ɢ ɦɨɦɟɧɬɚ ɢɧɟɪɰɢɢ 
ɆɋɏȺ;  

- ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɲɢɧɚɯ ɍɗɋ 290/450  ɭɩɪɭɝɢɟ ɢ ɞɢɫɫɢɩɚɬɢɜɧɵɟ ɫɢɥɵ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ ɢɡ-
ɦɟɧɟɧɢɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɟɪɨɜɧɨɫɬɢ ( qq , ) ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ; 

- ɤɨɥɟɛɚɧɢɹ ɬɪɚɧɫɦɢɫɫɢɢ ɢ ɫɢɞɟɧɢɹ ɜɨɞɢɬɟɥɹ ɧɟ ɜɥɢɹɸɬ ɧɚ ɤɨɥɟɛɚɧɢɹ ɍɗɋ 290/450, ɬɚɤ ɤɚɤ 
ɨɧɢ ɦɚɥɵ;  

- ɜ ɞɜɢɠɟɧɢɢ ɤɨɥɟɫɚ ɫɨɯɪɚɧɹɸɬ ɬɨɱɟɱɧɵɣ, ɧɨ ɩɨɫɬɨɹɧɧɵɣ ɤɨɧɬɚɤɬ ɫ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ; 
- ɤɨɥɟɛɚɧɢɹ ɨɫɟɣ ɡɚɞɧɟɝɨ ɢ ɩɟɪɟɞɧɟɝɨ ɦɨɫɬɨɜ ɍɗɋ ɢ ɆɋɏȺ ɫɱɢɬɚɸɬɫɹ ɧɟɫɜɹɡɚɧɧɵɦɢ. 
ɋ ɭɱɟɬɨɦ ɩɪɢɧɹɬɵɯ ɞɨɩɭɳɟɧɢɣ ɫɯɟɦɚ ɞɢɧɚɦɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɍɗɋ 290/450 ɫ ɄɇɄ-500 ɜ ɬɪɚɧɫ-

ɩɨɪɬɧɨɦ ɩɨɥɨɠɟɧɢɢ  ɩɪɟɞɫɬɚɜɥɹɟɬ ɤɨɥɟɛɚɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ ɫ ɞɜɭɦɹ ɫɬɟɩɟɧɹɦɢ ɫɜɨɛɨɞɵ (ɪɢɫ. 1). 

 

 
 

Ɋɢɫɭɧɨɤ 1 - Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɦɨɛɢɥɶɧɨɝɨ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɚɝɪɟɝɚɬɚ   
ɜ ɪɟɠɢɦɟ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɟɪɟɟɡɞɚ 

 

Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ (ɎɆɆ), ɢɦɢɬɢɪɭɸɳɚɹ ɞɢɧɚɦɢɤɭ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɟ-
ɪɟɟɡɞɚ (ɪɢɫ. 1), ɮɨɪɦɢɪɭɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɭɪɚɜɧɟɧɢɹ Ʌɚɝɪɚɧɠɚ II ɪɨɞɚ Д2Ж ɢ ɨɩɢɫɵɜɚɟɬ ɜɵɧɭɠɞɟɧɧɵɟ 
ɤɨɥɟɛɚɧɢɹ ɆɋɏȺ. Ɉɧɚ ɜɤɥɸɱɚɟɬ ɦɚɫɫɭ ɆɋɏȺ (m), ɟɝɨ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ (J), ɚ ɬɚɤɠɟ ɭɩɪɭɝɢɟ ( 21,ɫɫ ) ɢ 
ɞɟɦɩɮɢɪɭɸɳɢɟ ɷɥɟɦɟɧɬɵ 21,kk  ɲɢɧ, ɜɨɫɩɪɢɧɢɦɚɸɳɢɟ ɬɨɥɱɤɢ ɫɨ ɫɬɨɪɨɧɵ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɮɨɧɚ ( 21, qq ). 

ɗɤɜɢɜɚɥɟɧɬɧɚɹ ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɯɟɦɟ ɎɆɆ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɟɪɟɟɡɞɚ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɨɩɢɫɵɜɚ-
ɟɬɫɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɦɢ ɭɪɚɜɧɟɧɢɹɦɢ ɫ ɩɨɫɬɨɹɧɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ: 
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2

2c222 qqhzzhz                 (2) 

 

ɝɞɟ iz  – ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ  ɆɋɏȺ; ,q q  – ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɟ-
ɪɨɜɧɨɫɬɢ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ; 

ic – ɱɚɫɬɨɬɵ ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɤɨɪɩɭɫɚ 

ɍɗɋ; ih  – ɤɨɷɮɮɢɰɢɟɧɬɵ ɞɟɦɩɮɢɪɨɜɚɧɢɹ. 
 

ȼɟɪɬɢɤɚɥɶɧɵɟ ɤɨɥɟɛɚɧɢɹ 1z  ɢ 2z  ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɩɟɪɟɦɟɳɟɧɢɹɦɢ ɰɟɧ-

ɬɪɚ ɬɹɠɟɫɬɢ ɧɚɜɟɫɧɨɣ ɦɚɲɢɧɵ 6Sz  ɢ ɰɟɧɬɪɚ ɤɪɟɩɥɟɧɢɹ ɛɚɥɥɚɫɬɚ ɝɪz . 

ȼɚɠɧɵɦ ɤɨɦɩɨɧɨɜɨɱɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɤɚɤ ɍɗɋ, ɬɚɤ ɢ ɆɋɏȺ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɬɨɪɨɝɨ ɜɵ-
ɛɢɪɚɟɬɫɹ ɟɝɨ ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ, ɹɜɥɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ  ɪɚɫɩɪɟɞɟɥɟɧɢɹ   ɩɨɞɪɟɫɫɨɪɟɧɧɵɯ  ɦɚɫɫ: 
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,/ 21

2
LL     ./ MJ  

 

ɝɞɟ   – ɪɚɞɢɭɫ ɢɧɟɪɰɢɢ ɩɨɞɪɟɫɫɨɪɟɧɧɨɝɨ ɲɢɧɚɦɢ ɤɨɪɩɭɫɚ ɍɗɋ ɢ ɫɜɹɡɚɧɧɨɣ ɫ ɧɢɦ ɄɇɄ-500; 

1L , 2L  – ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɨɫɟɣ ɡɚɞɧɟɝɨ ɢ ɩɟɪɟɞɧɟɝɨ ɦɨɫɬɨɜ ɍɗɋ ɞɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɆɋɏȺ; J , M - ɦɨ-
ɦɟɧɬ ɢɧɟɪɰɢɢ ɢ ɦɚɫɫɚ ɆɋɏȺ. 

ȿɫɥɢ ɡɧɚɱɟɧɢɟ ɪɚɞɢɭɫɚ ɢɧɟɪɰɢɢ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ  2.18.0   , ɬɨ ɤɨɥɟɛɚɧɢɹ ɨɫɟɣ ɡɚɞ-
ɧɟɝɨ ɢ ɩɟɪɟɞɧɟɝɨ ɦɨɫɬɨɜ ɍɗɋ ɢɥɢ ɆɋɏȺ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɧɟɫɜɹɡɚɧɧɵɦɢ Д2 - 6].  

ɋ ɭɱɟɬɨɦ ɫɞɟɥɚɧɧɵɯ ɪɚɧɟɟ ɞɨɩɭɳɟɧɢɣ ɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ ɭɩɪɭɝɢɯ ɢ ɞɢɫɫɢɩɚɬɢɜɧɵɯ ɫɢɥ 
ɢɡɦɟɧɟɧɢɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɟɪɨɜɧɨɫɬɢ, ɦɨɠɟɦ ɢɫɫɥɟɞɨɜɚɬɶ ɢɯ ɤɚɤ ɥɢɧɟɣɧɵɟ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɥɹ ɨɩɪɟ-
ɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɤɨɥɟɛɚɧɢɣ ɆɋɏȺ ɜɦɟɫɬɨ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɚɩɩɚɪɚɬ ɩɟɪɟɞɚɬɨɱɧɵɯ ɮɭɧɤɰɢɣ Д8Ж.  

ɉɪɟɨɛɪɚɡɨɜɚɧɧɵɟ ɩɨ Ʌɚɩɥɚɫɭ ɩɪɢ ɧɭɥɟɜɵɯ ɧɚɱɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ  ɭɪɚɜɧɟɧɢɹ ɞɥɹ ɧɟɡɚɜɢɫɢɦɵɯ 
ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɩɟɪɟɞɧɟɣ ɢ ɡɚɞɧɟɣ ɱɚɫɬɟɣ ɤɨɪɩɭɫɚ ɍɗɋ ɩɪɢɧɢɦɚɸɬ ɜɢɞ: 

 

 );()2()()2( 1

2

1ɫ11

2

1c1

2
SQShSZShS    (3) 

 

 ).()2()()2( 2

2

2ɫ22

2

c22

2
SQShSZShS    (4) 

 

ɂɡ ɩɪɢɜɟɞɟɧɧɵɯ ɜɵɪɚɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɟɪɟɞɚɬɨɱɧɵɟ ɮɭɧɤɰɢɢ (ɉɎ) – 

)(1 SWZ  ɢ )(2 SWZ . ɂ ɜ ɱɚɫɬɧɨɫɬɢ ɞɥɹ ɡɚɞɧɟɝɨ ɜɟɞɭɳɟɝɨ ɦɨɫɬɚ ɉɎ ɩɪɢɧɢɦɚɟɬ ɜɢɞ: 
 

 ,
1

1

2

2
)(

1

22

1

1

2

ɫ11

2

2

ɫ11
1 








SbSa

Sb

ShS

Sh
SWZ 


 (7) 

 

ɝɞɟ  
1c1 /1 a ; 

2

1c11 /2 hb  . 

 

ɉɎ ɞɥɹ ɩɟɪɟɞɧɟɝɨ ɜɟɞɭɳɟɝɨ ɦɨɫɬɚ ɢɦɟɟɬ ɚɧɚɥɨɝɢɱɧɵɣ ɫɬɪɭɤɬɭɪɧɵɣ ɜɢɞ: 
 

 .
1

1

2

2
)(

2

22

2

2

2

ɫ22

2

2

ɫ22
2 








SbSa

Sb

ShS

Sh
SWZ 


 (8) 

 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɬɟɫɬɨɜɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ ɞɢɧɚɦɢɱɟɫɤɢɟ ɡɜɟɧɶɹ ɹɜɥɹɟɬɫɹ ɟɞɢ-
ɧɢɱɧɨɟ ɫɬɭɩɟɧɱɚɬɨɟ ɜɨɡɞɟɣɫɬɜɢɟ. ȼ ɤɚɱɟɫɬɜɟ ɬɚɤɨɜɨɝɨ ɧɚɦɢ ɩɪɢɧɹɬɚ ɦɚɤɫɢɦɚɥɶɧɨ ɜɟɪɨɹɬɧɚɹ ɜɵɫɨɬɚ 
ɧɟɪɨɜɧɨɫɬɟɣ – ɫɬɟɪɧɹ ɤɭɤɭɪɭɡɵ Д2Ж: 

 

                                    .3max qq                                 (9) 

 

ɂɡ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ ɞɥɹ ɫɬɟɪɧɢ ɤɭɤɭɪɭɡɵ ɢɦɟɟɦ maxq 0,096 ɦ. ɇɚ ɪɢɫ. 2 ɢ 3 ɩɪɟɞɫɬɚɜɥɟ-
ɧɵ ɧɨɪɦɢɪɨɜɚɧɧɵɟ ɩɟɪɟɯɨɞɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɥɟɛɚɧɢɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɡɚɞɧɟɝɨ ɢ ɩɟɪɟɞɧɟɝɨ ɦɨ-
ɫɬɨɜ, ɤɚɤ ɤɨɦɩɨɧɟɧɬ ɫɨɛɫɬɜɟɧɧɨ ɍɗɋ (ɫɩɥɨɲɧɚɹ ɥɢɧɢɹ) ɢ ɆɋɏȺ (ɩɭɧɤɬɢɪ). 
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Ɋɢɫɭɧɨɤ 2  
- (ɚ) ɇɨɪɦɢɪɨɜɚɧɧɚɹ ɩɟɪɟɯɨɞɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɨɥɟɛɚɧɢɣ ɡɚɞɧɟɝɨ ɦɨɫɬɚ ɍɗɋ-290/450 ɢ ɆɋɏȺ 

- (ɛ) ɇɨɪɦɢɪɨɜɚɧɧɚɹ ɩɟɪɟɯɨɞɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɨɥɟɛɚɧɢɣ ɩɟɪɟɞɧɟɝɨ ɦɨɫɬɚ ɍɗɋ-290/450 ɢ ɆɋɏȺ 
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Ⱦɥɹ ɤɨɥɟɛɚɧɢɣ ɡɚɞɧɟɝɨ ɦɨɫɬɚ ɩɟɪɟɯɨɞ ɨɬ ɍɗɋ ɤ ɆɋɏȺ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɧɟɛɨɥɶɲɢɦ ɪɨɫɬɨɦ 
ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɹ (ɧɚ 10,45 %) ɢ ɫɭɳɟɫɬɜɟɧɧɵɦ ɪɨɫɬɨɦ ɤɨɥɟɛɚɬɟɥɶɧɨɫɬɢ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɱɬɨ 
ɛɨɥɟɟ ɱɟɦ ɜ ɞɜɚ ɪɚɡɚ ɭɜɟɥɢɱɢɜɚɟɬ ɜɪɟɦɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

Ⱦɥɹ ɤɨɥɟɛɚɧɢɣ ɩɟɪɟɞɧɟɝɨ ɦɨɫɬɚ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɍɗɋ ɤ ɆɋɏȺ ɯɚɪɚɤɬɟɪɟɧ ɨɛɪɚɬɧɵɣ ɩɪɨɰɟɫɫ 
– ɭɦɟɧɶɲɟɧɢɟ ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɹ (ɧɚ 26,6 %) ɢ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɞɟɦɩɮɢɪɨɜɚɧɢɹ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫ-
ɫɚ, ɱɬɨ ɛɨɥɟɟ ɱɟɦ ɜ ɩɨɥɬɨɪɚ ɪɚɡɚ ɫɨɤɪɚɳɚɟɬ ɜɪɟɦɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

ȼ ɪɟɚɥɶɧɨɫɬɢ, ɤɚɤ ɭɠɟ ɪɚɧɟɟ ɨɬɦɟɱɚɥɨɫɶ, ɢɫɬɨɱɧɢɤɨɦ ɧɢɡɤɨɱɚɫɬɨɬɧɵɯ ɤɨɥɟɛɚɧɢɣ ɆɌȺ ɜ ɨɫ-
ɧɨɜɧɨɦ ɹɜɥɹɸɬɫɹ ɧɟɪɨɜɧɨɫɬɢ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ - ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɮɨɧɚ (ɋɏɎ), ɢɦɟɸɳɢɟ 
ɫɥɭɱɚɣɧɵɣ ɯɚɪɚɤɬɟɪ.  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɧɭɠɞɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ ɤɚɤ ɍɗɋ, ɬɚɤ ɢ ɆɋɏȺ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɨɱɟɬɚɧɢɟɦ 
ɫɜɨɣɫɬɜ ɞɢɧɚɦɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɢ ɡɚɤɨɧɚ ɢɡɦɟɧɟɧɢɹ ɜɧɟɲɧɢɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ɍɚɤɭɸ ɤɨɦɛɢɧɚɰɢɸ ɭɞɨɛ-
ɧɟɟ ɢɫɫɥɟɞɨɜɚɬɶ, ɟɫɥɢ ɜ ɤɚɱɟɫɬɜɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɢɧɚɦɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɪɢɧɹɬɶ ɟɟ ɚɦɩɥɢɬɭɞɧɨ-

ɱɚɫɬɨɬɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ (Ⱥɑɏ), ɚ ɜɨɡɞɟɣɫɬɜɢɟ ɡɚɞɚɜɚɬɶ ɫɩɟɤɬɪɚɥɶɧɨɣ ɩɥɨɬɧɨɫɬɶɸ ɫɥɭɱɚɣɧɨɣ 
ɮɭɧɤɰɢɢ ɋɏɎ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɫɪɟɞɫɬɜɨɦ Ⱥɑɏ ɫɜɹɡɵɜɚɸɬɫɹ ɫɩɟɤɬɪɚɥɶɧɵɟ ɩɥɨɬɧɨɫɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɟ-
ɪɨɜɧɨɫɬɟɣ ɋɏɎ ɢ ɩɚɪɚɦɟɬɪɵ ɜɢɛɪɚɰɢɢ ɤɨɪɩɭɫɚ ɍɗɋ: 

 

 );()()( 1

2

11  qZZ SAS       );()()( 2

2

22  qZZ SAS   (10) 

 

 );()()( 1

2
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 qZZ

SAS        ),()()( 2

2

22
 qZZ

SAS    (11) 

 

ɝɞɟ )(),(  qq SS   – ɫɩɟɤɬɪɚɥɶɧɵɟ ɩɥɨɬɧɨɫɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɟɪɨɜɧɨɫɬɟɣ ɋɏɎ; ),(1 ZA  

)(2 ZA – Ⱥɑɏ ɩɟɪɟɦɟɳɟɧɢɣ ɞɥɹ ɡɚɞɧɟɝɨ ɢ ɩɟɪɟɞɧɟɝɨ ɦɨɫɬɨɜ ɨɬ ɧɟɪɨɜɧɨɫɬɟɣ; )(
1


Z
S  , )(

2


Z
S   - ɫɩɟɤ-

ɬɪɚɥɶɧɵɟ ɩɥɨɬɧɨɫɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɟɪɨɜɧɨɫɬɟɣ ɨɬ ɡɚɞɧɟɝɨ ɢ ɩɟɪɟɞɧɟɝɨ ɦɨɫɬɨɜ, )(
1


Z
A  , )(

2


Z
A   –

Ⱥɑɏ ɭɫɤɨɪɟɧɢɣ ɨɬ ɧɟɪɨɜɧɨɫɬɟɣ. 
ɂɡ ɬɟɨɪɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ Д8Ж ɢɡɜɟɫɬɧɨ, ɱɬɨ Ⱥɑɏ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɡɜɟɧɚ ɪɚɜɧɚ ɦɨ-

ɞɭɥɸ ɟɝɨ ɩɟɪɟɞɚɬɨɱɧɨɣ ɮɭɧɤɰɢɢ, ɬ.ɟ. 
 

 )(ZiA  = ;)( jWZi  )(
iZ

A   = ,)( jW
iZ

  

 

ɇɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ Ⱥɑɏ ,)( jWZi  )( jW
iZ  ɞɥɹ ɩɟɪɟɞɧɟɣ ɢ ɡɚɞɧɟɣ ɱɚ-

ɫɬɟɣ ɤɨɪɩɭɫɚ ɍɗɋ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɜɵɩɨɥɧɢɦ ɷɬɭ ɨɩɟɪɚɰɢɸ ɞɥɹ ɡɚɞɧɟɝɨ ɦɨɫɬɚ ɢ ɜ ɜɵɪɚɠɟɧɢɢ ɟɝɨ 
ɩɟɪɟɞɚɬɨɱɧɨɣ ɮɭɧɤɰɢɢ (8) ɡɚɦɟɧɢɦ S ɧɚ j . 
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Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ Ⱥɑɏ – )(1 jWZ  ɧɟɨɛɯɨɞɢɦɨ ɜɵɞɟɥɢɬɶ ɞɟɣɫɬɜɢɬɟɥɶɧɭɸ ɢ ɦɧɢɦɭɸ ɱɚɫɬɢ ɜ 
ɱɢɫɥɢɬɟɥɟ ɢ ɡɧɚɦɟɧɚɬɟɥɟ ɩɪɚɜɨɣ ɱɚɫɬɢ ɜɵɪɚɠɟɧɢɹ (12), ɚ ɡɚɬɟɦ ɢɡɛɚɜɢɬɶɫɹ ɨɬ j ɜ ɡɧɚɦɟɧɚɬɟɥɟ ɩɨɥɭ-
ɱɟɧɧɨɣ ɞɪɨɛɧɨ-ɪɚɰɢɨɧɚɥɶɧɨɣ ɮɭɧɤɰɢɢ: 
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Ɉɩɪɟɞɟɥɢɦ ɡɧɚɱɟɧɢɹ ɞɥɹ ɤɨɦɩɨɧɟɧɬ ɩɨɥɭɱɟɧɧɨɝɨ ɜɵɪɚɠɟɧɢɹ: 
 

 1)(1 U ;   ;)( 11  bV    
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12  aU     ;)( 12  bV    

 

 ;1 22

121 aUU     ;22

121 bVV    

 

 );1( 22

11

32

11112  ababbVU     121 bVU  ;  

 

 ;21 44

1

22

1

2

2  aaU     ;22

1

2

2 bV    

 

 
44

1

21

1

2

1

22

1

2

1

22

1

44

1

22

1

22

1

22

1

2

2

2

2

2121

)2(1

)(1

21

1
)(







aab

ab

baa

ba

VU

VVUU
U













 ;  

 

 .
)2(1

)(
44

1

22

1

2

1

32

1

2

2

2

2

2112




aab

a

VU

VUVU
V







   

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɩɪɟɞɟɥɢɦ ɦɨɞɭɥɶ ɉɎ ɡɚɞɧɟɝɨ ɜɟɞɭɳɟɝɨ ɦɨɫɬɚ, ɬ. ɟ. ɧɚɣɞɟɦ ɟɝɨ Ⱥɑɏ: 
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Ɇɨɞɭɥɶ ɉɎ ɞɥɹ ɩɟɪɟɞɧɟɝɨ ɦɨɫɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ. Ⱥɑɏ ɤɨɥɟɛɚɧɢɣ ɡɚɞɧɟɝɨ (ɫɩɥɨɲ-
ɧɚɹ) ɢ ɩɟɪɟɞɧɟɝɨ (ɩɭɧɤɬɢɪ) ɦɨɫɬɨɜ ɍɗɋ-290/450 ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 3. 
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Ɋɢɫɭɧɨɤ 3 – (ɚ) Ⱥɑɏ ɤɨɥɟɛɚɧɢɣ (ɩɟɪɟɦɟɳɟɧɢɣ) ɡɚɞɧɟɝɨ ɢ ɩɟɪɟɞɧɟɝɨ ɜɟɞɭɳɢɯ ɦɨɫɬɨɜ ɍɗɋ-290/450 

      - (ɛ) Ⱥɑɏ ɤɨɥɟɛɚɧɢɣ (ɩɟɪɟɦɟɳɟɧɢɣ) ɡɚɞɧɟɝɨ ɢ ɩɟɪɟɞɧɟɝɨ ɜɟɞɭɳɢɯ ɦɨɫɬɨɜ ɆɋɏȺ 

 

ɍ ɫɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɢɡ ɍɗɋ-290/450 ɢ ɄɇɄ-500 ɆɋɏȺ ɢɡɦɟɧɹɸɬɫɹ ɫɨɨɬɧɨɲɟɧɢɹ ɭ ɱɚɫɬɢ 
ɜɧɭɬɪɟɧɧɢɯ (ɦɚɫɫɨɜɨ-ɭɩɪɭɝɢɯ) ɩɚɪɚɦɟɬɪɨɜ. ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɷɬɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɢɡɦɟɧɟɧɢɟ ɡɧɚɱɟ-
ɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɜ ɭɪɚɜɧɟɧɢɹɯ (1) ɢ (2), ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɜ ɩɟɪɟɞɚɬɨɱɧɵɯ ɮɭɧɤɰɢɹɯ (7) ɢ (8). 
ɋɪɚɜɧɟɧɢɟ ɢɡɦɟɧɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɍɗɋ ɤ ɆɋɏȺ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɪɨɫɬɟ ɦɚɤɫɢ-
ɦɭɦɚ Ⱥɑɏ ɭ ɡɚɞɧɟɝɨ ɦɨɫɬɚ ɢ ɟɝɨ ɭɦɟɧɶɲɟɧɢɢ ɭ ɩɟɪɟɞɧɟɝɨ, ɩɪɢ ɷɬɨɦ ɱɚɫɬɨɬɚ ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ 
ɩɟɪɟɞɧɟɝɨ ɦɨɫɬɚ ɫɭɳɟɫɬɜɟɧɧɨ ɭɦɟɧɶɲɚɟɬɫɹ, ɚ ɡɚɞɧɟɝɨ – ɧɟɦɧɨɝɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ.  

ȼɫɟ ɷɬɨ ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɯɚɪɚɤɬɟɪɨɦ ɢɡɦɟɧɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɧɨɪɦɢɪɨɜɚɧ-
ɧɵɯ ɩɟɪɟɯɨɞɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ (ɫɦ. ɪɢɫ. 2).  

Ɇɨɞɭɥɢ ɩɟɪɟɞɚɬɨɱɧɵɯ ɮɭɧɤɰɢɣ ,)(
1

jW
Z

 )(
2

jW
Z

 ɭɫɤɨɪɟɧɢɣ ɧɚɯɨɞɢɦ, ɭɦɧɨɠɚɹ ɫɨɨɬɜɟɬ-

ɫɬɜɭɸɳɢɟ ɦɨɞɭɥɢ ɩɟɪɟɞɚɬɨɱɧɵɯ ɮɭɧɤɰɢɣ ɩɟɪɟɦɟɳɟɧɢɣ ɧɚ 2  Д2Ж. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɢɦ Ⱥɑɏ ɭɫɤɨ-
ɪɟɧɢɣ ɡɚɞɧɟɝɨ ɢ ɩɟɪɟɞɧɟɝɨ ɦɨɫɬɨɜ ɜ ɫɨɫɬɚɜɟ ɍɗɋ ɢ ɜ ɫɨɫɬɚɜɟ ɆɋɏȺ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢ-
ɫɭɧɤɟ 4. 
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Ɋɢɫɭɧɨɤ 4 -  (ɚ) Ⱥɑɏ ɤɨɥɟɛɚɧɢɣ (ɭɫɤɨɪɟɧɢɣ) ɡɚɞɧɟɝɨ ɢ ɩɟɪɟɞɧɟɝɨ ɜɟɞɭɳɢɯ ɦɨɫɬɨɜ ɍɗɋ-290/450 

-  (ɛ) Ⱥɑɏ ɤɨɥɟɛɚɧɢɣ (ɭɫɤɨɪɟɧɢɣ) ɡɚɞɧɟɝɨ ɢ ɩɟɪɟɞɧɟɝɨ ɜɟɞɭɳɢɯ ɦɨɫɬɨɜ ɆɋɏȺ 

 

Ɋɚɫɫɱɢɬɚɜ ɫɩɟɤɬɪɚɥɶɧɵɟ ɩɥɨɬɧɨɫɬɢ ɩɚɪɚɦɟɬɪɨɜ ɤɨɥɟɛɚɧɢɣ ɡɚɞɧɟɝɨ ɢ ɩɟɪɟɞɧɟɝɨ ɦɨɫɬɨɜ ɍɗɋ 
ɩɨ ɢɡɜɟɫɬɧɵɦ ɢɡ Д2Ж ɜɵɪɚɠɟɧɢɹɦ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɞɢɫɩɟɪɫɢɢ (ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɪɟɞɧɟɤɜɚɞɪɚ-
ɬɢɱɧɵɟ ɨɬɤɥɨɧɟɧɢɹ) ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɞɥɹ ɡɚɞɧɟɝɨ ɢ ɩɟɪɟɞɧɟɝɨ ɦɨɫɬɨɜ ɜ ɫɨɫɬɚɜɟ ɍɗɋ ɢ 
ɆɋɏȺ: 

 ,)(
1

0

2 


 


 dSZiZi  (14) 

 

ɝɞɟ 
Zi  – ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɜɟɪɬɢɤɚɥɶɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɡɚɞɧɟɝɨ (ɩɟɪɟɞɧɟɝɨ) ɦɨɫɬɚ ɍɗɋ.   

 

Ⱦɢɫɩɟɪɫɢɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɭɫɤɨɪɟɧɢɣ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɍɗɋ ɢ ɆɋɏȺ ɩɨ ɚɧɚɥɨɝɢɢ ɫ (14) 
ɨɩɪɟɞɟɥɹɸɬɫɹ  ɩɨ ɢɡɜɟɫɬɧɨɦɭ ɢɡ Д2Ж ɜɵɪɚɠɟɧɢɸ 
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ɝɞɟ 
iZ

  – ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɭɫɤɨɪɟɧɢɟ ɯɚɪɚɤɬɟɪɧɨɣ ɬɨɱɤɢ.  
 

ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɵɟ ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɡɚɞɧɟɝɨ ɢ ɩɟɪɟɞɧɟɝɨ ɦɨɫɬɨɜ ɍɗɋ ɦɨɠɧɨ ɡɚ-
ɦɟɧɢɬɶ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɵɦ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɟɪɟɦɟɳɟɧɢɟɦ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɍɗɋ ɢ ɟɝɨ ɭɝɥɨɜɵɦɢ ɤɨ-
ɥɟɛɚɧɢɹɦɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɭɩɪɭɝɨɫɬɢ ɜ ɩɪɨɞɨɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ. ɐɟɧɬɪ ɬɹɠɟɫɬɢ ɭ ɆɋɏȺ – S' 

ɫɦɟɳɟɧ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɍɗɋ – S (ɪɢɫ. 5), ɜɟɪɬɢɤɚɥɶɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɤɨɬɨɪɨɝɨ ɫɨɜɩɚ-
ɞɚɟɬ ɫ ɨɛɳɢɦ ɞɥɹ ɍɗɋ ɢ ɆɋɏȺ ɰɟɧɬɪɨɦ ɭɩɪɭɝɨɫɬɢ, ɩɨɷɬɨɦɭ: 
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ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɵɟ ɥɢɧɟɣɧɚɹ ɫɤɨɪɨɫɬɶ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɆɋɏȺ ɢ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɟɝɨ ɤɨɥɟ-
ɛɚɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɭɩɪɭɝɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɚɤ ɪɟɡɭɥɶɬɚɬ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɜɵɲɟɩɪɢɜɟ-
ɞɟɧɧɵɯ ɜɵɪɚɠɟɧɢɣ ɩɨ ɧɟɡɚɜɢɫɢɦɨɣ ɩɟɪɟɦɟɧɧɨɣ t: 
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ɉɨɜɬɨɪɧɨɟ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɟ ɩɨ ɧɟɡɚɜɢɫɢɦɨɣ ɩɟɪɟɦɟɧɧɨɣ ɢɫɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɤɨɥɟɛɚɧɢɣ, 
ɨɩɢɫɵɜɚɸɳɢɯ ɩɥɨɫɤɨɟ ɞɜɢɠɟɧɢɟ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɆɋɏȺ, ɞɚɟɬ ɧɚɦ ɜɵɪɚɠɟɧɢɹ ɞɥɹ ɟɝɨ ɫɪɟɞɧɟɤɜɚɞɪɚ-
ɬɢɱɧɵɯ ɥɢɧɟɣɧɨɝɨ ɢ ɭɝɥɨɜɨɝɨ ɭɫɤɨɪɟɧɢɣ:  
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Ɋɢɫɭɧɨɤ 5 - ɋɯɟɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɩɥɨɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɆɋɏȺ 

 

Ʉɨɥɟɛɚɧɢɹ ɦɨɫɬɨɜ ɍɗɋ ɨɞɧɨɡɧɚɱɧɨ ɫɜɹɡɚɧɵ ɫ ɤɨɥɟɛɚɧɢɹɦɢ ɟɝɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɢ ɰɟɧɬɪɚ ɬɹ-
ɠɟɫɬɢ ɆɋɏȺ ɢ ɞɚɥɟɟ ɱɟɪɟɡ ɦɟɯɚɧɢɡɦ ɧɚɜɟɫɤɢ ɫ ɤɨɥɟɛɚɧɢɹɦɢ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ  ɄɇɄ-500 ɢ ɝɪɭɡɨɜ ɛɚɥ-
ɥɚɫɬɚ (ɪɢɫ. 5). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɵɟ ɭɫɤɨɪɟɧɢɹ, ɫɨɜɟɪɲɚɸɳɢɯ ɩɥɨɫɤɨɟ ɞɜɢɠɟɧɢɟ ɯɚ-
ɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɆɋɏȺ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɢɡɜɟɫɬɧɨɦɭ ɢɡ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɦɟɯɚɧɢɤɢ Д9Ж  ɜɵɪɚɠɟɧɢɸ  

 

 ,ɰ.ɬ

Si

n

SiSi aaaz


   (18) 

 

ɝɞɟ ɰ.ɬa


– ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɭɫɤɨɪɟɧɢɟ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɆɋɏȺ - 
0z ; 

n

Sia


, 

Sia


 – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

ɧɨɪɦɚɥɶɧɨɟ ɢ ɬɚɧɝɟɧɰɢɚɥɶɧɨɟ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɵɟ ɭɫɤɨɪɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɯɚɪɚɤɬɟɪɧɨɣ ɬɨɱɤɢ. 
ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɵɟ ɥɢɧɟɣɧɨɟ ɢ ɭɝɥɨɜɨɟ ɭɫɤɨɪɟɧɢɹ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɆɋɏȺ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 

ɜɵɪɚɠɟɧɢɹɦ (17). ɇɨɪɦɚɥɶɧɵɟ ɢ ɬɚɧɝɟɧɰɢɚɥɶɧɵɟ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɵɟ ɭɫɤɨɪɟɧɢɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ 
ɨɩɪɟɞɟɥɹɸɬɫɹ  ɩɨ ɢɡɜɟɫɬɧɵɦ ɢɡ Д9Ж ɜɵɪɚɠɟɧɢɹɦ: 

 

 ;sin2

SiSiSi

n

Si La 
                   ,sinĲ

SiSiSiSi La 
  (19)  

 

ɝɞɟ 
Si  ɢ 

Si  – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɵɟ ɭɝɥɨɜɵɟ ɫɤɨɪɨɫɬɶ ɢ ɭɫɤɨɪɟɧɢɹ ɯɚɪɚɤɬɟɪ-
ɧɵɯ ɬɨɱɟɤ; 

SiL – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɭɩɪɭɝɨɫɬɢ ɞɨ ɯɚɪɚɤɬɟɪɧɨɣ ɬɨɱɤɢ; 
Si – ɭɝɨɥ, ɨɛɪɚɡɭɟɦɵɣ 

SiL  ɫ 
ɝɨɪɢɡɨɧɬɨɦ.  

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɵɟ ɭɝɥɨɜɵɟ ɫɤɨɪɨɫɬɶ ɢ ɭɫɤɨɪɟɧɢɟ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɨɩɪɟ-
ɞɟɥɹɸɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɹɦ: 

 

 ;
ɝɪ

ɝɪ
S

S

S
L

L



     ;6
6

S

S
S

L

L



        ;
ɝɪ

ɝɪ
S

S

S
L

L



        .6
6

S

S
S

L

L



    

 

ȼ ɩɪɨɰɟɫɫɟ ɞɜɢɠɟɧɢɹ ɆɋɏȺ ɜ ɰɟɧɬɪɚɯ ɬɹɠɟɫɬɢ ɄɇɄ-500 ɢ ɝɪɭɡɨɜ ɛɚɥɥɚɫɬɚ ɢɦɟɸɬ ɦɟɫɬɨ  ɞɢ-
ɧɚɦɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ ɤɨɥɟɛɚɬɟɥɶɧɵɣ ɯɚɪɚɤɬɟɪ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɡɜɟɧɶɹ ɦɟɯɚɧɢɡɦɚ 
ɧɚɜɟɫɤɢ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɢ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɟɪɟɞɧɢɣ ɭɩɪɚɜɥɹɟɦɵɣ ɢ ɡɚɞɧɢɣ ɦɨɫɬɵ 
ɍɗɋ ɫ ɞɪɭɝɨɣ.  

Ⱦɥɹ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɤɢɧɟɦɚɬɢɱɟɫɤɨɝɨ ɜɨɡɛɭɠɞɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚ ɞɢ-
ɧɚɦɢɤɭ ɩɪɨɰɟɫɫɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɟɪɟɟɡɞɚ ɧɚ ɛɚɡɟ ɫɮɨɪɦɢɪɨɜɚɧɧɨɣ ɎɆɆ ɛɵɥ ɜɵɩɨɥɧɟɧ ɜɵɱɢɫɥɢ-
ɬɟɥɶɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ Д10Ж, ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 1 ɢ 2. 
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Ɍɚɛɥɢɰɚ 1 - Ɋɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ (ɩɚɪɚɦɟɬɪɵ ɤɨɥɟɛɚɧɢɣ) 
 

ɌɈ 

V 

ɤɦ
[ ]
ɱɚɫ

 
1

σ
Z

 

[ɫɦ] 

2
σ

Z
 

[ɫɦ] 

0
σ

Z
 

[ɫɦ] 
6

σ
SZ

 

ДɦЖ 
1

σ
Z

 

Дɦ/ɫ2] 

2
σ

Z
 

Дɦ/ɫ2] 

0
σ

Z
 

[ɦ/ɫ2] 

0
α  

[ɪɚɞ/ɫ2] 

6
α

S
 

Дɪɚɞ/ɫ2] 

S
Z g  

[–] 

ɝɪZ g  

[–] 

6S
Z g  

[–] 

R  

[%] 

ɍɗɋ 10,8 3,29 3,29 3,29 – 0,678 0,679 0,679 0 – - – – - 

ɆɋɏȺ 10,8 3,24 3,86 3,38 3,381 0,663 0,839 0,703 0,0569 0,1523 0,072 0,105 0,117 27,41 

ɍɗɋ 14,4 3,50 3,50 3,50 – 1,404 1,395 1,396 094 – - – – - 

ɆɋɏȺ 14,4 3,39 4,12 3,56 3,564 1,281 1,035 1,225 0,0758 0,203 0,1249 0,131 0,186 28,02 

ɍɗɋ 18,0 3,87 3,83 3,85 – 3,233 2,911 3,102 0 – - – – - 

ɆɋɏȺ 18,0 3,64 4,10 3,75 3,751 2,582 1,053 2,232 0,446 1,194 0,2273 0,256 0,5821 14,19 

ɉɪɢɦɟɱɚɧɢɟ. ɌɈ – ɬɟɯɧɢɱɟɫɤɢɣ ɨɛɴɟɤɬ; V – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɌɈ; 
1ı

Z
, 

2ı
Z

, 
0ı

Z
, 

6
ı

SZ - 

ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɵɟ ɜɟɪɬɢɤɚɥɶɧɵɟ ɤɨɥɟɛɚɧɢɹ (ɩɟɪɟɦɟɳɟɧɢɹ) ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɡɚɞɧɟɝɨ ɢ ɩɟɪɟɞɧɟɝɨ 
ɦɨɫɬɨɜ ɍɗɋ, ɰɟɧɬɪɨɜ ɬɹɠɟɫɬɢ ɆɋɏȺ ɢ ɧɚɜɟɫɧɨɣ ɦɚɲɢɧɵ – ɄɇɄ-500; 

0α , 
6α

S
 – ɩɪɨɞɨɥɶɧɵɟ ɭɝɥɨ-

ɜɵɟ ɤɨɥɟɛɚɧɢɹ ɰɟɧɬɪɨɜ ɬɹɠɟɫɬɢ ɆɋɏȺ ɢ ɄɇɄ-500; 
1ı

Z
, 

2ı
Z

, 
0ı

Z
, 

6α
S

 – ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɵɟ ɜɟɪ-

ɬɢɤɚɥɶɧɵɟ ɭɫɤɨɪɟɧɢɹ ɡɚɞɧɟɝɨ ɢ ɩɟɪɟɞɧɟɝɨ ɦɨɫɬɨɜ ɍɗɋ, ɰɟɧɬɪɨɜ ɬɹɠɟɫɬɢ ɆɋɏȺ ɢ ɄɇɄ-500; S
Z g , 

ɝɪZ g , 6S
Z g  – ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɵɟ ɜɟɪɬɢɤɚɥɶɧɵɟ ɭɫɤɨɪɟɧɢɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɆɋɏȺ ɜ ɞɨɥɹɯ 

ɨɬ ɭɫɤɨɪɟɧɢɹ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ; R  – ɭɩɪɚɜɥɹɟɦɨɫɬɶ ɍɗɋ ɢ ɆɋɏȺ. 
 

Ɍɚɛɥɢɰɚ 2 - Ɋɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɢɬɟɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ  (ɤɨɥɟɛɚɧɢɹ ɫɢɥɨɜɵɯ ɩɚɪɚɦɟɬɪɨɜ) 
 

V 

ɤɦ
[ ]
ɱɚɫ

 

ɞɢɧ
ɆɋɏȺP  

[ɤɇЖ 

% ɨɬ
ɫɬɚɬ

ɆɋɏȺP

ɞɢɧ
A

R  

[ɤɇ] 

% 

ɨɬ 
ɫɬɚɬ
A

R  

ɞɢɧ
B

R  

[ɤɇЖ 

% 

ɨɬ 
ɫɬɚɬ
B

R  

R  

[%] 

ɞɢɧ
ɝɪP  

[ɤɇЖ 

% 

ɨɬ 
ɫɬɚɬ

ɝɪP  

ɞɢɧ
ɍɗɋP  

[ɤɇЖ 

% 

ɨɬ 

ɫɬɚɬ
ɍɗɋP  

ɞɢɧ
6

P  

[ɤɇЖ 

% 

ɨɬ 

ɫɬɚɬ
6

P  

0* 187,0 100 35,0 100 152,0 100 28 14,0 100 125,0 100 48,0 100 

10,8 
AB ZZ   201,11 107,54 34,27 97,93 166,84 109,76 27,41 13,96 99,78 133,7 106,96 53,44 111,34 

10,8  
AB ZZ   181,52 97,07 33,63 96,11 147,89 97,29 26,9 15,98 114,13 116,31 93,04 49,23 102,57 

14,4  
AB ZZ   211,36 113,04 35,0 100 176,36 116,02 28,0 14,36 102,6 140,31 112,25 56,71 118,15 

14,4  
AB ZZ   177,8 95,08 31,28 89,4 146,52 96,39 25,02 17,07 121,9 109,69 87,75 51,05 106,35 

18,0  
AB ZZ   237,43 126,77 17,74 50,7 219,69 144,52 14,19 9,16 65,43 152,87 122,29 75,40 157,09 

18,0  
AB ZZ   164,21 87,81 45,55 130,17 118,67 78,07 36,44 25,08 179,15 97,73 77,87 42,01 87,51 

ɉɪɢɦɟɱɚɧɢɟ. 0* – ɜ ɩɟɪɜɨɣ ɫɬɪɨɤɟ ɬɚɛɥɢɰɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɵɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɧɟɩɨɞɜɢɠ-
ɧɨɝɨ ɆɋɏȺ (ɫɬɚɬɢɤɚ). 

ɞɢɧ
ɆɋɏȺP  – ɜɟɫ (ɫɢɥɚ ɬɹɠɟɫɬɢ) ɆɋɏȺ; ɞɢɧ

A
R , 

ɞɢɧ
B

R  – ɫɢɥɵ ɪɟɚɤɰɢɢ ɧɚ ɞɜɢɠɢɬɟɥɹɯ ɫɨɨɬɜɟɬɫɬɜɟɧ-

ɧɨ ɩɟɪɟɞɧɟɝɨ ɢ ɡɚɞɧɟɝɨ ɦɨɫɬɨɜ ɍɗɋ; ɞɢɧ
ɝɪP , 

ɞɢɧ
ɍɗɋP , 

ɞɢɧ
6P  – ɫɢɥɵ ɬɹɠɟɫɬɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɜ ɫɨɨɬɜɟɬ-

ɫɬɜɭɸɳɢɯ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɤɚɯ ɆɋɏȺ (ɰɟɧɬɪɨɜ ɬɹɠɟɫɬɢ ɛɚɥɥɚɫɬɚ, ɍɗɋ, ɧɚɜɟɫɧɨɣ ɦɚɲɢɧɵ); % ɨɬ 
ɫɬɚɬ

ɆɋɏȺP  – ɞɨɥɹ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ ɫɢɥɨɜɨɝɨ ɩɚɪɚɦɟɬɪɚ ɜ % ɨɬ ɟɝɨ ɡɧɚɱɟɧɢɹ ɜ ɫɬɚɬɢɤɟ.  
 

ȼ ɬɚɛɥ. 2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɨɫɧɨɜɧɵɯ ɫɢɥɨɜɵɯ ɩɚɪɚɦɟɬɪɨɜ ɆɋɏȺ, ɨɬɪɚɠɚɸ-
ɳɢɟ ɪɚɡɦɚɯ ɢɯ ɤɨɥɟɛɚɧɢɣ ɩɪɢ ɞɜɢɠɟɧɢɢ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɭɫɬɚɧɨɜɢɜɲɟɣɫɹ ɫɤɨɪɨɫɬɶɸ. 

Ɂɚɤɥɸɱɟɧɢɟ. ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɨɜ, ɜɵɩɨɥɧɟɧɧɵɯ ɧɚ ɛɚɡɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɟɣ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɟɪɟɟɡɞɚ ɍɗɋ 290/450 ɢ ɆɋɏȺ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ 
ɜɵɜɨɞɵ: 

1. ɉɟɪɟɯɨɞ ɨɬ ɍɗɋ 290/450 ɤ ɆɋɏȺ, ɬ. ɟ. ɧɚɜɟɫɤɚ ɄɇɄ-500 ɢ ɝɪɭɡɨɜ ɛɚɥɥɚɫɬɚ, ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ 
ɫɭɳɟɫɬɜɟɧɧɵɦ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɫɬɚɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ (ɦɚɫɫɵ) ɧɚ ɩɟɪɟɞɧɟɦ ɢ ɡɚɞɧɟɦ ɦɨɫɬɚɯ ɍɗɋ. 
ɉɪɢ ɷɬɨɦ ɭɩɪɚɜɥɹɟɦɨɫɬɶ ɆɋɏȺ ɜ ɫɬɚɬɢɤɟ ɪɚɜɧɚ 28 %, ɬ. ɟ. ɩɪɟɜɵɲɚɟɬ ɧɨɪɦɚɬɢɜɧɭɸ (16 % ɨɬ ɷɤɫɩɥɭ-
ɚɬɚɰɢɨɧɧɨɣ ɦɚɫɫɵ) ɢ ɡɚɩɚɫ ɩɨ ɭɩɪɚɜɥɹɟɦɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12 %.  

2. ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɦɚɫɫɵ ɩɨ ɨɩɨɪɚɦ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɍɗɋ ɤ ɆɋɏȺ ɢɡɦɟɧɹɟɬ ɱɚɫɬɨɬɵ ɢɯ 
ɫɨɛɫɬɜɟɧɧɵɯ ɤɨɥɟɛɚɧɢɣ: ɬɚɤ ɫɨɛɫɬɜɟɧɧɚɹ ɱɚɫɬɨɬɚ ɤɨɥɟɛɚɧɢɣ ɡɚɞɧɟɝɨ ɜɟɞɭɳɟɝɨ ɦɨɫɬɚ ɜɨɡɪɚɫɬɚɟɬ ɨɬ 
18,16 ɞɨ 20,59 ɪɚɞ/ɫ, ɚ ɩɟɪɟɞɧɟɝɨ ɜɟɞɭɳɟɝɨ ɦɨɫɬɚ ɭɦɟɧɶɲɚɟɬɫɹ ɫ 17,89 ɞɨ 8,47 ɪɚɞ/ɫ.  

3. ɋ ɜɨɡɪɚɫɬɚɧɢɟɦ ɫɤɨɪɨɫɬɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɟɪɟɟɡɞɚ ɪɚɫɬɟɬ ɢ ɚɦɩɥɢɬɭɞɚ (ɪɚɡɦɚɯ) ɤɨɥɟɛɚɧɢɣ 
ɫɢɥɨɜɵɯ ɩɚɪɚɦɟɬɪɨɜ. ɇɚ ɫɤɨɪɨɫɬɢ 18 ɤɦ/ɱ ɷɬɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɬɟɪɢ 
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ɭɩɪɚɜɥɹɟɦɨɫɬɢ ɆɋɏȺ, ɬɚɤ ɤɚɤ ɨɧɚ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɧɢɠɟ ɧɨɪɦɵ (14,19 %). 

4. ɉɪɢ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɤɨɪɨɫɬɢ 18 ɤɦ/ɱ ɧɚɝɪɭɡɤɚ ɧɚ ɡɜɟɧɶɹ Ɇɇ ɤɨɥɟɛɥɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 87,5 
ɞɨ 158 % ɨɬ ɜɟɫɚ ɧɚɜɟɫɧɨɣ ɦɚɲɢɧɵ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɜɟɫɶɦɚ ɜɟɪɨɹɬɧɵɯ ɰɢɤɥɢ-
ɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ ɩɪɢ ɜɵɛɨɪɟ ɩɚɪɚɦɟɬɪɨɜ ɡɜɟɧɶɟɜ Ɇɇ. 

5. Ɂɚɞɧɢɣ ɦɨɫɬ ɜɟɞɭɳɢɯ ɤɨɥɟɫ, ɜɨɫɩɪɢɧɢɦɚɸɳɢɣ ɜ ɫɬɚɬɢɤɟ 152 ɤɇ, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ 81,28 % ɨɬ 
ɜɟɫɚ ɆɋɏȺ, ɨɫɬɚɟɬɫɹ ɧɚɢɛɨɥɟɟ ɭɹɡɜɢɦɵɦ ɢ ɜ ɞɢɧɚɦɢɤɟ, ɤɨɝɞɚ ɩɪɢ ɞɜɢɠɟɧɢɢ ɫɨ ɫɤɨɪɨɫɬɶɸ ɨɬ 7,2 ɞɨ 
18 ɤɦ/ɱ ɤɨɥɟɛɚɧɢɹ ɧɚɝɪɭɡɤɢ ɫɨɫɬɚɜɹɬ ɨɬ 118,6 ɞɨ 219,6 ɤɇ. 
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