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ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɨɛɥɟɦɚ ɤɨɧɬɪɨɥɹ ɢ ɨɰɟɧɤɢ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɢ 
ɦɟɯɚɧɨɨɛɪɚɛɨɬɤɟ ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɵɯ ɢзɞɟɥɢɣ ɚɬɨɦɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ. Ɇɟɯɚɧɢɱɟɫɤɭɸ 
ɨɛɪɚɛɨɬɤɭ ɢзɞɟɥɢɣ ɩɪɟɞɥɚɝɚɟɬɫɹ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɩɪɨɰɟɫɫ ɪɟзɚɧɢɹ ɜ зɚɦɤɧɭɬɨɣ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ «ɫɬɚɧɨɤ – ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ – ɢɧɫɬɪɭɦɟɧɬ - ɞɟɬɚɥɶ» (ɋɉɂȾ). 
ɉɪɟɞɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ ɨɰɟɧɤɢ ɜɪɟɦɟɧɢ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɢɫɯɨɞɹ ɢз зɚɞɚɧɧɨɣ ɨɲɢɛɤɢ 
ɢзɦɟɪɟɧɢɹ ɜ ɞɢɧɚɦɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɚɬɨɦɧɨɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɦɚɲɢɧɨɫɬɪɨɟɧɢɟ, ɫɢɫɬɟɦɚ «ɫɬɚɧɨɤ – 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ – ɢɧɫɬɪɭɦɟɧɬ – ɞɟɬɚɥɶ», ɩɟɪɟɯɨɞɧɵɣ ɩɪɨɰɟɫɫ, ɢɧɟɪɰɢɨɧɧɨɫɬɶ, ɤɚɱɟɫɬɜɨ 
ɨɛɪɚɛɨɬɤɢ ɢзɞɟɥɢɣ. 
 

ɉɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸμ 15.03.2017 

 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɫɢɫɬɟɦɚ ɨɬɧɨɫɢɬɫɹ ɤ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɦ, ɜ ɤɨɬɨɪɵɯ ɛɨɥɶɲɨɟ 
зɧɚɱɟɧɢɟ ɢɦɟɟɬ ɢɧɟɪɰɢɨɧɧɨɫɬɶ ɞɜɢɠɭɳɢɯɫɹ ɢ ɜɪɚɳɚɬɟɥɶɧɵɯ ɱɚɫɬɟɣ. ɂɧɟɪɰɢɨɧɧɨɫɬɶ ɢ 
ɞɪɭɝɢɟ ɮɚɤɬɨɪɵ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɱɢɧɨɣ ɧɚɪɭɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɢ 
ɧɟɝɚɬɢɜɧɨ ɫɤɚзɚɬɶɫɹ ɧɚ ɤɚɱɟɫɬɜɟ ɨɛɪɚɛɨɬɤɢ ɢзɞɟɥɢɣ ɜɨ ɜɪɟɦɹ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ. 

Ⱦɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɦɨɞɟɥɢ ɩɪɨɰɟɫɫɚ ɪɟзɚɧɢɹ ɪɚɫɫɦɨɬɪɢɦ ɫɯɟɦɭ ɬɨɱɟɧɢɹ ɫ ɨɞɧɨɣ 
ɫɬɟɩɟɧɶɸ ɫɜɨɛɨɞɵ. ɋ ɰɟɥɶɸ ɭɩɪɨɳɟɧɢɹ ɪɚɫɱɟɬɚ ɫɢɫɬɟɦɚ ɋɉɂȾ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɨɞɧɨɦɚɫɫɨɜɨɣ ɫɢɫɬɟɦɨɣ ɫ ɦɚɫɫɨɣ m, ɫɜɹзɚɧɧɨɣ ɭɩɪɭɝɨɣ ɫɜɹзɶɸ, ɢɦɟɸɳɟɣ ɠɟɫɬɤɨɫɬɶ C 

ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɞɟɦɩɮɢɪɨɜɚɧɢɹ Ȝ, ɫɨ ɫɬɚɧɢɧɨɣ ɫɬɚɧɤɚ (ɪɢɫ. 1). 
 

 
 

Ɋɢɫ. 1. –  ɋɯɟɦɚ  ɦɨɞɟɥɢ ɩɪɨɰɟɫɫɚ ɪɟзɚɧɢɹ ɢзɞɟɥɢɹ ɜ зɚɦɤɧɭɬɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɋɉɂȾ 
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ɋɭɩɩɨɪɬɭ ɫɬɚɧɤɚ ɫɨɨɛɳɚɟɬɫɹ ɩɟɪɟɦɟɳɟɧɢɟ ɧɚ зɚɞɚɧɧɭɸ ɝɥɭɛɢɧɭ ɪɟзɚɧɢɹ tз (ɩɨ 
ɥɢɦɛɭ ɫɬɚɧɤɚ). ȼ ɪɟзɭɥɶɬɚɬɟ ɭɩɪɭɝɢɯ ɞɟɮɨɪɦɚɰɢɣ ɫɢɫɬɟɦɵ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥɵ ɪɟзɚɧɢɹ 
ɮɚɤɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ ɪɟзɚɧɢɹ tɮ ɛɭɞɟɬ ɦɟɧɶɲɟ ɩɨɩɟɪɟɱɧɨɣ ɩɨɞɚɱɢ ɧɚ ɜɟɥɢɱɢɧɭ ɭɩɪɭɝɢɯ 
ɞɟɮɨɪɦɚɰɢɣ y: 

 ytt ɡɮ . (1) 

 

ɍɪɚɜɧɟɧɢɟ ɞɜɢɠɟɧɢɹ ɨɞɧɨɦɚɫɫɨɜɨɣ ɫɢɫɬɟɦɵ ɢɦɟɟɬ ɜɢɞμ 
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ɝɞɟ P – ɫɢɥɚ ɪɟзɚɧɢɹ. 
 

ɉɪɨɰɟɫɫ ɪɟзɚɧɢɹ ɞɥɹ ɭɩɪɨɳɟɧɢɹ ɦɨɞɟɥɢ ɫ ɭɱɟɬɨɦ ɦɚɥɵɯ зɧɚɱɟɧɢɣ ɩɨɫɬɨɹɧɧɨɣ 
ɜɪɟɦɟɧɢ ɫɬɪɭɠɤɨɨɛɪɚзɨɜɚɧɢɹ (Tp = 10

-4…10-3
 ɫ) ɩɪɟɞɫɬɚɜɢɦ ɛɟзɵɧɟɪɰɢɨɧɧɵɦμ 

 ɮptkP , (3) 

ɝɞɟ pk  – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɞɚɱɢ зɜɟɧɚ. 
 

Ɍɚɤɢɦ ɨɛɪɚзɨɦ, зɚɦɤɧɭɬɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɋɉɂȾ ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɜɢɞɟ ɫɥɟɞɭɸɳɟɣ ɦɨɞɟɥɢμ 
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Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɫ ɩɨɦɨɳɶɸ ɗȼɆ ɧɟɨɛɯɨɞɢɦɨ ɞɚɧɧɭɸ 
ɦɨɞɟɥɶ (4) ɩɪɢɜɟɫɬɢ ɤ ɦɨɞɟɥɢ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɫɨɫɬɨɹɧɢɣ ɫ ɩɨɦɨɳɶɸ ɩɪɟɨɛɪɚзɨɜɚɧɢɹ 
Ʌɚɩɥɚɫɚ. Ⱦɥɹ ɷɬɨɝɨ ɩɨɥɭɱɢɦ зɧɚɱɟɧɢɟ tɮ. 

ɂз ɜɵɪɚɠɟɧɢɹ (1) ɢɦɟɟɦμ 
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ɉɨɞɫɬɚɜɢɦ ɭɪɚɜɧɟɧɢɹ (5), (6) ɢ (7) ɜ ɜɵɪɚɠɟɧɢɟ (2)μ 
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ɉɨɞɫɬɚɜɢɦ ɭɪɚɜɧɟɧɢɟ (3) ɜ ɜɵɪɚɠɟɧɢɟ (8)μ 
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ɉɪɟɨɛɪɚзɭɟɦ ɜɵɪɚɠɟɧɢɟ (λ)μ 
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ɉɪɟɞɫɬɚɜɢɦ ɭɪɚɜɧɟɧɢɟ (10) ɜ ɨɩɟɪɚɬɨɪɧɨɣ ɮɨɪɦɟμ 
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Ɉɫɜɨɛɨɞɢɦɫɹ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɨзɥɟ ɫɜɨɛɨɞɧɨɝɨ ɱɥɟɧɚ ɭɪɚɜɧɟɧɢɹ (11)μ 
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Ɏɚɤɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ ɪɟзɚɧɢɹ ɧɚɯɨɞɢɦ ɢз ɭɪɚɜɧɟɧɢɹ (12)μ 
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ȼɵɪɚɠɟɧɢɟ (13) ɹɜɥɹɟɬɫɹ ɨɛɳɢɦ ɭɪɚɜɧɟɧɢɟɦ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ 
ɫɢɫɬɟɦɵ ɋɉɂȾ. 

ɑɬɨɛɵ ɢɫɩɨɥɶзɨɜɚɬɶ ɭɪɚɜɧɟɧɢɟ (13) ɜ ɩɪɨɝɪɚɦɦɚɯ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɢɫɬɟɦɵ 
ɋɉɂȾ ɧɟɨɛɯɨɞɢɦɨ ɢзɛɚɜɢɬɶɫɹ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ρ2

 (ɜ зɧɚɦɟɧɚɬɟɥɟ ɩɨɥɭɱɢɦ ɩɨɥɢɧɨɦ)μ 
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Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɋɉɂȾ ɢɫɩɨɥɶзɭɟɬɫɹ ɩɪɨɝɪɚɦɦɚ Mathcad. ɂɫɯɨɞɧɵɟ 
ɞɚɧɧɵɟ ɞɥɹ ɷɬɨɣ ɩɪɨɝɪɚɦɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɦɚɬɪɢɰɟɣ ɨɛɴɟɤɬɚ ɪɚзɦɟɪɨɦ (2×2). ȼ ɧɟɟ 
ɜɯɨɞɹɬ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɨɥɢɧɨɦɚ ɢз зɧɚɦɟɧɚɬɟɥɹ ɭɪɚɜɧɟɧɢɹ (14). ɉɟɪɜɚɹ ɫɬɪɨɤɚ 
ɦɚɬɪɢɰɵ Ⱥ ɜɫɟɝɞɚ ɢɦɟɟɬ ɜɢɞ ɤɚɤ ɜ ɧɢɠɟɩɪɢɜɟɞɟɧɧɨɣ ɮɨɪɦɭɥɟ, ɝɞɟ 1 – ɷɬɨ ɤɨɷɮɮɢɰɢɟɧɬ 
ɩɪɢ ρ2

: 
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ȼɬɨɪɚɹ ɫɬɪɨɤɚ ɦɚɬɪɢɰɵ Ⱥ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɷɮɮɢɰɢɟɧɬɵ ɨɫɬɚɥɶɧɵɯ ɱɥɟɧɨɜ 
ɩɨɥɢɧɨɦɚ, ɜзɹɬɵɟ ɫ ɨɛɪɚɬɧɵɦ зɧɚɤɨɦ. ɉɪɢɱɟɦ, ɧɚ ɩɟɪɜɨɦ ɦɟɫɬɟ ɫɬɨɢɬ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ 
ɫɜɨɛɨɞɧɨɦ ɱɥɟɧɟ, ɚ ɧɚ ɜɬɨɪɨɦ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ P. ɗɥɟɦɟɧɬɵ ɦɚɬɪɢɰɵ ɜ ɩɪɨɝɪɚɦɦɭ 
ɜɜɨɞɹɬɫɹ ɩɨɫɬɪɨɱɧɨ. 

ɉɪɟɞɥɚɝɚɟɦɚɹ ɦɟɬɨɞɢɤɚ ɚɩɪɨɛɢɪɨɜɚɧɚ ɧɚ ɪɟɚɥɶɧɨ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɟ ɋɉɂȾ 
ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢμ m = 25000 ɤɝ; c = 10000 ɇ/ɦ; Ȝ = 2000 ɤɝ/ɫ; kp = 0,75 

ɇ/ɦɦ; tз = 0,003 ɦ. 
Ƚɪɚɮɢɤ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɜ ɫɢɫɬɟɦɟ ɩɨɤɚзɚɧ ɧɚ ɪɢɫ. 2. 
Ʉɚɤ ɜɢɞɧɨ ɢз ɝɪɚɮɢɤɚ, ɩɟɪɟɯɨɞɧɵɣ ɩɪɨɰɟɫɫ ɜ ɫɢɫɬɟɦɟ ɤɨɥɟɛɚɬɟɥɶɧɵɣ 

зɚɬɭɯɚɸɳɢɣ. ɉɨ ɝɪɚɮɢɤɭ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɜɪɟɦɹ ɨɤɨɧɱɚɧɢɹ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ 
ɧɚɫɬɭɩɥɟɧɢɹ ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɪɟɠɢɦɚ ɜ ɫɢɫɬɟɦɟ. Ɂɚɞɚɜɚɹɫɶ ɞɨɩɭɫɬɢɦɨɣ ɨɲɢɛɤɨɣ 
ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɪɟɠɢɦɚ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɜɪɟɦɹ ɨɤɨɧɱɚɧɢɹ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ 
ɫɢɫɬɟɦɵ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɤɥɸɱɟɧɢɹ ɨɛɪɚɛɨɬɤɢ ɢзɞɟɥɢɹ. 
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Abstract – The problem of control and an assessment of transition process when processing large-

size products of atomic mechanical engineering is considered in the work. Machining of products 

is offered to be considered as process of cutting in the closed technological system "machine – 

adaptation – tool - detail" (MATD). The technique of an assessment of transition process time, 

proceeding from the set measurement error in a dynamic operating mode of system is offered. 
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