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7. МЕТРОЛОГИЧЕСКИЙ КОНТРОЛЬ ДОЗАТОРОВ МОЛОКА 

Ⱦɨɡɢɪɨɜɚɧɢɟ – ɷɬɨ ɩɪɨɰɟɫɫ ɨɬɦɟɪɢɜɚɧɢɹ ɡɚɞɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ
ɦɚɬɟɪɢɚɥɚ ɫ ɬɪɟɛɭɟɦɨɣ ɬɨɱɧɨɫɬɶɸ. ɋɬɟɩɟɧɶ ɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɡɨɨɬɟɯɧɢɱɟɫɤɢɦɢ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ, ɚ ɬɚɤɠɟ ɨɛɨɫɧɨ-
ɜɵɜɚɟɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɫɨɨɛɪɚɠɟɧɢɹɦɢ. Ⱦɨɪɨɝɨɫɬɨɹɳɢɟ ɢ ɞɟɮɢ-

ɰɢɬɧɵɟ ɤɨɦɛɢɤɨɪɦɚ ɞɨɡɢɪɭɸɬɫɹ ɫ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ, ɱɟɦ ɫɬɟ-
ɛɟɥɶɧɵɟ ɢ ɤɨɪɧɟɩɥɨɞɵ. ɇɚɢɛɨɥɟɟ ɫɬɪɨɝɭɸ ɬɨɱɧɨɫɬɶ ɞɨɡɢɪɨɜɚɧɢɹ ɬɪɟ-
ɛɭɟɬɫɹ ɨɛɟɫɩɟɱɢɬɶ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɛɟɥɤɨɜɨ-ɜɢɬɚɦɢɧɧɵɯ ɦɢɧɟɪɚɥɶ-
ɧɵɯ ɞɨɛɚɜɨɤ, ɬɚɤ ɤɚɤ ɦɚɥɟɣɲɟɟ ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɧɨɪɦ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ
ɜ ɪɟɰɟɩɬɟ ɞɥɹ ɨɬɞɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɧɟ ɬɨɥɶɤɨ  
ɤ ɧɚɪɭɲɟɧɢɸ ɩɢɳɟɜɚɪɟɧɢɹ ɢ ɡɚɛɨɥɟɜɚɧɢɸ ɠɢɜɨɬɧɵɯ, ɧɨ ɞɚɠɟ ɤ ɢɯ 
ɝɢɛɟɥɢ. 

ɂɡɜɟɫɬɧɵ ɞɜɚ ɫɩɨɫɨɛɚ ɞɨɡɢɪɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ – ɨɛɴёɦɧɨɟ ɢ ɦɚɫ-
ɫɨɜɨɟ. ȼ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɩɪɢɦɟɧɹɟɬɫɹ ɫɦɟɲɚɧɧɵɣ ɫɩɨɫɨɛ – ɨɛɴёɦ-

ɧɨ-ɦɚɫɫɨɜɨɟ, ɤɨɝɞɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɬɦɟɪɢɜɚɟɬɫɹ ɩɨɪɰɢɹ ɩɨ ɨɛɴёɦɭ,  
ɚ ɡɚɬɟɦ ɟё ɦɚɫɫɚ ɞɨɜɨɞɢɬɫɹ ɞɨ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚ ɜɟɫɨɜɨɦ ɭɫɬɪɨɣ-

ɫɬɜɟ. ɍɫɬɪɨɣɫɬɜɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɨɬɦɟɪɢɜɚɧɢɹ ɢ ɜɵɞɚɱɢ ɡɚɞɚɧ-

ɧɨɣ ɞɨɡɵ, ɧɚɡɵɜɚɸɬɫɹ ɞɨɡɚɬɨɪɚɦɢ. 

ɉɨ ɯɚɪɚɤɬɟɪɭ ɩɪɨɬɟɤɚɧɢɹ ɩɪɨɰɟɫɫɚ ɞɨɡɢɪɨɜɚɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɩɨɪ-
ɰɢɨɧɧɵɦ ɢɥɢ ɧɟɩɪɟɪɵɜɧɵɦ. ȼ ɬɟɯɧɨɥɨɝɢɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɤɨɪɦɨɜ ɧɚɢ-

ɛɨɥɟɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɨɛɴёɦɧɵɣ ɩɨɪɰɢɨɧɧɵɣ ɢ ɨɛɴёɦ-

ɧɵɣ ɧɟɩɪɟɪɵɜɧɵɣ ɫɩɨɫɨɛɵ. 

Ɉɛɴёɦɧɵɟ ɞɨɡɚɬɨɪɵ ɩɪɨɫɬɵ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɨ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɧɟɜɵɫɨɤɭɸ ɬɨɱɧɨɫɬɶ ɞɨɡɢɪɨɜɚɧɢɹ. ɉɨɝɪɟɲɧɨɫɬɶ ɨɛɴёɦ-

ɧɵɯ ɞɨɡɚɬɨɪɨɜ ɞɨɫɬɢɝɚɟɬ 10…12%. 

Ⱦɥɹ ɦɚɫɫɨɜɨɝɨ ɞɨɡɢɪɨɜɚɧɢɹ ɩɪɢɦɟɧɹɸɬɫɹ ɦɚɫɫɨɜɵɟ ɞɨɡɚɬɨɪɵ
ɩɨɪɰɢɨɧɧɨɝɨ ɢɥɢ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ; ɨɧɢ ɦɨɝɭɬ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚ-
ɧɵ ɫɪɟɞɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ
ɦɚɫɫɵ ɢ ɱɢɫɥɚ ɜɵɞɚɧɧɵɯ ɩɨɪɰɢɣ. Ɍɚɤɢɟ ɞɨɡɚɬɨɪɵ ɩɨɡɜɨɥɹɸɬ ɩɨɥɭɱɢɬɶ
ɜɵɫɨɤɭɸ ɬɨɱɧɨɫɬɶ ɞɨɡɢɪɨɜɚɧɢɹ (ɩɨɝɪɟɲɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ – 1…3%),  

ɧɨ ɨɧɢ ɫɥɨɠɧɵ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɢ ɞɨɪɨɝɢ. 
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ȼɵɛɨɪ ɫɩɨɫɨɛɚ ɞɨɡɢɪɨɜɚɧɢɹ ɢ ɬɢɩɚ ɞɨɡɚɬɨɪɚ ɡɚɜɢɫɢɬ ɨɬ ɫɜɨɣɫɬɜ 
ɞɨɡɢɪɭɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɡ ɤɨɬɨɪɵɯ ɧɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɵɦɢ ɹɜɥɹ-
ɸɬɫɹ: ɨɛɴёɦɧɚɹ ɦɚɫɫɚ, ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɫɵɩɭɱɢɯ ɦɚɬɟɪɢɚ-
ɥɨɜ, ɭɝɥɵ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɬɤɨɫɚ ɢ ɨɛɪɭɲɟɧɢɹ, ɜɥɚɠɧɨɫɬɶ, ɫɤɥɨɧɧɨɫɬɶ ɤ 
ɫɜɨɞɨɨɛɪɚɡɨɜɚɧɢɸ, ɫɥёɠɢɜɚɟɦɨɫɬɶ, ɤɨɦɤɭɟɦɨɫɬɶ ɢ ɞɪ. 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɞɨɡɚɬɨɪɵ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶ ɫɥɟɞɭɸɳɢɟ 
ɮɭɧɤɰɢɢ. 

1.  ɉɪɨɢɡɜɨɞɢɬɶ ɜɵɞɚɱɭ ɡɚɞɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɦɚɬɟɪɢɚɥɚ (ɞɨɡɵ) ɫ 
ɬɪɟɛɭɟɦɨɣ ɬɨɱɧɨɫɬɶɸ, ɬ.ɟ. ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɞɚɱɭ ɦɚɬɟɪɢɚɥɚ ɜ ɩɪɟɞɟɥɚɯ 
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɞɨɩɭɫɤɚ Qɡ ± Δ, ɝɞɟ Qɡ – ɡɚɞɚɧɧɚɹ ɞɨɡɚ; Δ – ɜɟɥɢɱɢɧɚ 
ɞɨɩɭɫɤɚ. ɗɬɚ ɡɚɞɚɱɚ ɦɨɠɟɬ ɢɦɟɬɶ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ ɪɟɲɟɧɢɹ: 

ɚ)  ɛɟɡ ɪɟɝɥɚɦɟɧɬɚɰɢɢ ɜɪɟɦɟɧɢ ɜɵɞɚɱɢ; 

ɛ)  ɫ ɜɵɞɚɱɟɣ ɡɚ ɦɢɧɢɦɚɥɶɧɨɟ ɜɪɟɦɹ tmin; 

ɜ)  ɫ ɜɵɞɚɱɟɣ ɡɚ ɫɬɪɨɝɨ ɨɩɪɟɞɟɥɟɧɧɨɟ ɜɪɟɦɹ Δt. 

2.  Ɉɛɟɫɩɟɱɢɜɚɬɶ ɪɚɫɯɨɞ ɧɟɩɪɟɪɵɜɧɵɦ ɩɨɬɨɤɨɦ ɫ ɰɟɥɶɸ ɩɨɞɞɟɪ-
ɠɚɧɢɹ ɡɚɞɚɧɧɨɣ ɩɨɞɚɱɢ ɦɚɬɟɪɢɚɥɚ Q(t) ± Δ, ɜɵɞɚɜɚɟɦɨɝɨ ɡɚ ɩɪɨɦɟɠɭ-
ɬɨɤ ɜɪɟɦɟɧɢ Δt. 

3.  Ɉɛɟɫɩɟɱɢɜɚɬɶ ɡɚɞɚɧɧɵɣ ɪɚɫɯɨɞ ɨɞɧɨɝɨ ɢɡ ɢɫɯɨɞɧɵɯ ɤɨɦɩɨɧɟɧ-

ɬɨɜ ɫɦɟɫɢ. 

ɉɪɢ ɨɛɴёɦɧɨɦ ɫɩɨɫɨɛɟ ɞɨɡɢɪɨɜɚɧɢɹ ɪɚɫɱёɬɧɚɹ ɩɨɪɰɢɹ ɫɵɩɭɱɟɝɨ 
ɦɚɬɟɪɢɚɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

Q = ρV,                                             (26) 
 

ɝɞɟ ρ – ɨɛɴёɦɧɚɹ ɦɚɫɫɚ ɦɚɬɟɪɢɚɥɚ, ɤɝ/ɦ3; V – ɨɛɴёɦ ɩɨɪɰɢɢ, ɦ3. 

ɉɪɢ ɩɨɫɬɨɹɧɧɨɦ ɨɛɴёɦɟ V ɨɬɦɟɪɢɜɚɟɦɨɣ ɩɨɪɰɢɢ ɜɥɢɹɧɢɟ ɫɜɨɣɫɬɜ 
ɦɚɬɟɪɢɚɥɚ ɧɚ ɜɨɡɦɨɠɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɜɟɥɢ-

ɱɢɧɵ ɨɬ ɪɚɫɱёɬɧɵɯ ɨɰɟɧɢɜɚɸɬɫɹ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ – 

ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɨɠɢɞɚɧɢɟɦ M(q) ɢ ɞɢɫɩɟɪɫɢɟɣ D(q). ɋ ɢɡɦɟɧɟɧɢɟɦ 

ɡɚɞɚɧɧɨɝɨ ɨɛɴёɦɚ V ɩɨɪɰɢɢ ɷɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɚɤɠɟ ɛɭɞɭɬ ɢɡɦɟɧɹɬɶ-
ɫɹ, ɱɬɨ ɦɨɠɧɨ ɜɵɪɚɡɢɬɶ ɡɚɜɢɫɢɦɨɫɬɹɦɢ ɫɪɟɞɧɟɝɨ ɤɜɚɞɪɚɬɢɱɟɫɤɨɝɨ ɨɬ-
ɤɥɨɧɟɧɢɹ σ(q) ɢɥɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ ν(q) ɨɬ ɡɚɞɚɧɧɨɝɨ ɨɛɴёɦɚ 
ɩɨɪɰɢɢ, ɬ.ɟ. ɡɚɜɢɫɢɦɨɫɬɹɦɢ σ = f1(V) ɢ ν = f2(V). 

ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɡɧɚɱɟɧɢɟ ɞɥɹ ɥɸɛɨɝɨ ɡɚɞɚɧɧɨɝɨ ɭɪɨɜɧɹ ɬɚɤɠɟ 
ɦɨɠɟɬ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɢɡɦɟɧɹɬɶɫɹ. ɗɬɢ ɢɡɦɟɧɟɧɢɹ ɨɛɭɫɥɨɜɥɟɧɵ ɜɵ-

ɛɪɚɧɧɵɦ ɫɩɨɫɨɛɨɦ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɨɳɚɞɢ SV ɨɬɞɟɥɹɟ-
ɦɨɣ ɞɨɡɚɬɨɪɨɦ ɩɨɪɰɢɢ ɡɚɞɚɧɧɨɝɨ ɨɛɴёɦɚ. 

Ɋɚɡɥɢɱɧɵɟ ɱɚɫɬɢ ɨɛɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɮɨɪɦɢɪɭɟɦɨɝɨ ɬɟɥɚ ɦɨɝɭɬ 
ɛɵɬɶ ɨɛɪɚɡɨɜɚɧɵ: ɩɥɨɳɚɞɶɸ ɠёɫɬɤɨɣ ɫɬɟɧɤɢ ɞɨɡɚɬɨɪɚ Sɠ.ɫ, ɭɝɥɨɦ ɟɫɬɟ-
ɫɬɜɟɧɧɨɝɨ ɨɬɤɨɫɚ Sɟ.ɨ ɞɨɡɢɪɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɭɝɥɨɦ ɟɝɨ ɨɛɪɭɲɟɧɢɹ 
Sɨɛɪ, ɩɨɜɟɪɯɧɨɫɬɶɸ, ɨɛɪɚɡɨɜɚɧɧɨɣ ɚɤɬɢɜɧɵɦ ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ ɞɨɡɚɬɨɪɚ 
ɩɪɢ ɩɪɢɧɭɞɢɬɟɥɶɧɨɦ ɨɬɞɟɥɟɧɢɢ ɩɨɪɰɢɢ ɨɬ ɨɫɧɨɜɧɨɣ ɱɚɫɬɢ ɦɚɬɟɪɢɚɥɚ 
Sɞ, ɬ.ɟ. SV = Sɠ.ɫ + Sɟ.ɨ + Sɨɛɪ + Sɞ . 
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ɉɥɨɳɚɞɢ ɩɨɜɟɪɯɧɨɫɬɟɣ Sɟ.ɨ ɢ Sɨɛɪ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɫɜɨɣɫɬɜ ɞɨɡɢɪɭɟ-
ɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɮɨɪɦɢɪɭɸɬɫɹ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ ɢ ɹɜɥɹɸɬɫɹ ɨɞɧɨɣ 

ɢɡ ɩɪɢɱɢɧ ɤɨɥɟɛɚɧɢɹ ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɨɛɴёɦɚ V. 

ɋɭɦɦɭ ɮɥɸɤɬɢɪɭɸɳɢɯ ɩɥɨɳɚɞɟɣ Sɟ.ɨ + Sɨɛɪ ɨɛɨɡɧɚɱɢɦ ɱɟɪɟɡ Sɮ ɢ 

ɢɯ ɢɡɦɟɧɟɧɢɹ ɜɵɪɚɡɢɦ ɱɟɪɟɡ ɨɬɧɨɲɟɧɢɟ ( ) VV SSS ɮ−=η . 

ɂɡ ɮɨɪɦɭɥɵ ɜɢɞɧɨ, ɱɬɨ ɢɡɦɟɧɟɧɢɟ ɫɭɦɦɚɪɧɨɣ ɩɥɨɳɚɞɢ SV ɩɨ-
ɜɟɪɯɧɨɫɬɢ ɨɛɴёɦɚ ɩɨɪɰɢɢ ɡɚɜɢɫɢɬ ɬɨɥɶɤɨ ɨɬ ɩɥɨɳɚɞɢ Sɮ ɮɥɸɤɬɢɪɭɸ-

ɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɨɛɭɫɥɨɜɥɟɧɧɨɣ ɫɜɨɣɫɬɜɚɦɢ ɞɨɡɢɪɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ. 
ɉɨɤɚɡɚɬɟɥɶ ηV ɞɨɡɢɪɭɟɦɨɫɬɢ ɛɭɞɟɬ ɢɦɟɬɶ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ            

(ηV max = 1) ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɮɨɪɦɢɪɭɟɦɵɣ ɨɛɴёɦ ɩɨɪɰɢɢ ɨɝɪɚɧɢɱɟɧ ɫɨ 
ɜɫɟɯ ɫɬɨɪɨɧ ɠёɫɬɤɨɣ ɫɬɟɧɤɨɣ. Ɍɚɤɨɣ ɫɥɭɱɚɣ ɢɦɟɟɬ ɦɟɫɬɨ ɩɪɢ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɢ ɞɥɹ ɜɵɞɚɱɢ ɩɨɪɰɢɣ ɦɟɪɧɵɯ ёɦɤɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɩɨɫɥɟ ɡɚɩɨɥɧɟɧɢɹ 
ɩɟɪɟɤɪɵɜɚɸɬɫɹ ɡɚɞɜɢɠɤɚɦɢ. ɉɪɢ ɷɬɨɦ ɩɨɝɪɟɲɧɨɫɬɢ ɜ ɞɨɡɢɪɨɜɚɧɢɢ 

ɦɢɧɢɦɚɥɶɧɵ. 

ɉɥɨɳɚɞɢ Sɟ.ɨ ɢ Sɨɛɪ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɫɪɟɞɧɢɦ ɡɧɚɱɟɧɢɹɦ ɭɝɥɨɜ ɟɫ-
ɬɟɫɬɜɟɧɧɨɝɨ ɨɬɤɨɫɚ ɢ ɨɛɪɭɲɟɧɢɹ ɞɥɹ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɝɟɨ-
ɦɟɬɪɢɱɟɫɤɢɦɢ ɪɚɡɦɟɪɚɦɢ ɬɟɥ (ɩɭɫɬɨɬ), ɨɛɪɚɡɭɟɦɵɯ ɩɪɢ ɨɬɞɟɥɟɧɢɢ 

ɩɨɪɰɢɢ. 

ɉɨɤɚɡɚɬɟɥɶ ɞɨɡɢɪɭɟɦɨɫɬɢ ηV ɨɬɪɚɠɚɟɬ ɫɩɨɫɨɛɧɨɫɬɶ ɞɨɡɚɬɨɪɚ ɤ 
ɬɨɱɧɨɫɬɢ ɞɨɡɢɪɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɚ ɢ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɨɰɟɧɤɨɣ ɫɨɜɟɪɲɟɧ-

ɫɬɜɚ ɞɨɡɢɪɭɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ. Ⱦɨɡɚɬɨɪɵ ɫ ɦɟɧɶɲɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɩɨ-
ɤɚɡɚɬɟɥɹ ηV ɞɚɸɬ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɞɨɡɢɪɨɜɚɧɢɹ. 

ȿɫɥɢ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɩɵɬɨɜ ɨɩɪɟɞɟɥɢɬɶ ɡɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢ-

ɟɧɬɚ ɜɚɪɢɚɰɢɢ (ɤɚɤ ɩɨɤɚɡɚɬɟɥɹ ɩɨɝɪɟɲɧɨɫɬɢ) ν = f(ηV) ɨɬ ɱɢɫɥɟɧɧɨɝɨ 

ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ηV, ɚ ɡɚɬɟɦ ɚɧɚɥɨɝɢɱɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɩɨɤɚɡɚɬɟ-
ɥɟɣ ɬɨɱɧɨɫɬɢ, ɬɨ ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɩɪɢɟɦɥɟɦɨɫɬɶ ɞɨɡɚɬɨɪɚ ɨɩɪɟɞɟɥёɧɧɨ-
ɝɨ ɬɢɩɚ ɞɥɹ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. ɗɬɢ ɭɫɥɨɜɢɹ ɡɚɞɚɸɬɫɹ ɡɨɨɬɟɯ-
ɧɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɚ ɬɨɱɧɨɫɬɶ ɞɨɡɢɪɨɜɚɧɢɹ, ɩɪɟɞɫɬɚɜɥɹɸɳɭɸ 

ɫɨɛɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɞɨɩɭɫɤ Δ. Ɍɚɤ, ɩɨ ɞɚɧɧɵɦ Ⱥ. ɉ. Ⱦɦɢɬɪɨɱɟɧɤɨ, 
ɞɨɩɭɫɤ ɧɚ ɞɨɡɢɪɨɜɚɧɢɟ ɫɬɟɛɟɥɶɧɵɯ ɤɨɪɦɨɜ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬ 
 

1,0

cp

minmax ≤−=Δ
Q

QQ
,                                   (27) 

 

ɝɞɟ Qmax, Qmin, Qcp – ɩɨɞɚɱɚ ɞɨɡɚɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɚɤɫɢɦɚɥɶɧɚɹ, 
ɦɢɧɢɦɚɥɶɧɚɹ ɢ ɫɪɟɞɧɹɹ, ɤɝ/ɫ. 

ɉɪɢ ɧɨɪɦɚɥɶɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɡɧɚɱɟɧɢɣ ɩɨɝɪɟɲɧɨɫɬɢ ɞɨɡɚɬɨɪɚ 
ɜɟɥɢɱɢɧɚ ɞɨɩɭɫɤɚ Δ ɦɨɠɟɬ ɛɵɬɶ ɜɵɪɚɠɟɧɚ ɜ ɞɨɥɹɯ ɤɜɚɞɪɚɬɢɱɟɫɤɨɝɨ 
ɨɬɤɥɨɧɟɧɢɹ: 
 δmax = tβ·σ ≤ Δ,                                        (28) 
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ɝɞɟ δmax – ɧɚɢɛɨɥɶɲɚɹ ɩɨɝɪɟɲɧɨɫɬɶ; tβ – ɩɨɤɚɡɚɬɟɥɶ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɩɪɢ 

ɞɨɜɟɪɢɬɟɥɶɧɨɣ ɜɟɪɨɹɬɧɨɫɬɢ β (ɨɛɵɱɧɨ β = 0,95, ɩɪɢ ɷɬɨɦ tβ = 1,96). 

ȼ ɩɪɨɰɟɫɫɟ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɨɡɢɪɨɜɚɧɢɹ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɚɛɫɨ-
ɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ ɞɨɡɚɬɨɪɚ ɪɚɜɧɨ 
 ( )

m

QQ
m

i

i∑= −
=δ 1

p

,                                        (29) 

 

ɝɞɟ Qi – ɞɟɣɫɬɜɢɬɟɥɶɧɚɹ ɩɨɞɚɱɚ ɜ i-ɦ ɢɡɦɟɪɟɧɢɢ, ɤɝ/ɫ; Qp – ɪɚɫɱёɬɧɨɟ 
ɡɧɚɱɟɧɢɟ ɩɨɞɚɱɢ, ɤɝ/ɫ; m – ɱɢɫɥɨ ɢɡɦɟɪɟɧɢɣ. 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɞɨɡɢɪɭɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɨɰɟɧɢɜɚɟɬ-
ɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɜɚɪɢɚɰɢɢ, ɤɨɬɨɪɵɣ ɩɨɤɚɡɵɜɚɟɬ ɨɬɤɥɨɧɟɧɢɟ, ɨɬɧɟ-
ɫёɧɧɨɟ ɤ ɫɪɟɞɧɟɦɭ ɡɧɚɱɟɧɢɸ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ: 
 

Q

S100±=ν ,                                            (30) 

 

ɝɞɟ S – ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɩɨɝɪɟɲɧɨɫɬɶ; Q  – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɩɨ-
ɞɚɱɢ ɞɨɡɚɬɨɪɚ ɜ m ɩɪɨɛɚɯ, ɤɝ/ɫ. 

Ʉɚɤ ɨɬɦɟɱɚɟɬ ȼ. Ɋ. Ⱥɥɟɲɤɢɧ, ɩɨɤɚɡɚɬɟɥɢ ɩɨɝɪɟɲɧɨɫɬɢ, ɜɵɪɚɠɟɧ-

ɧɵɟ ɜ ɜɢɞɟ ɱɢɫɥɨɜɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ, ɧɟ ɞɚɸɬ 
ɨɛɴɟɤɬɢɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɨɰɟɧɤɢ ɬɨɱɧɨɫɬɢ ɞɨɡɢɪɨɜɚɧɢɹ ɜ ɨɛɳɟɦ ɫɥɭ-
ɱɚɟ, ɩɨɬɨɦɭ ɱɬɨ ɡɧɚɱɟɧɢɹ ɢɯ ɡɚɜɢɫɹɬ ɨɬ ɱɢɫɥɚ ɩɪɨɛ, ɚɛɫɨɥɸɬɧɨɣ ɜɟɥɢ-

ɱɢɧɵ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ, ɢɡɦɟɧɹɸɬɫɹ ɜɨ ɜɪɟɦɟɧɢ ɢ ɧɟ ɨɬɪɚɠɚɸɬ ɜɧɭɬ-
ɪɟɧɧɟɣ ɫɬɪɭɤɬɭɪɵ ɩɪɨɰɟɫɫɚ. ɇɚɢɛɨɥɟɟ ɫɨɜɪɟɦɟɧɧɨɣ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚ 
ɨɰɟɧɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɞɨɩɭɫɤɨɜ. ɋɭɬɶ ɟё ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ. 

ɉɨɬɨɤ ɤɨɪɦɚ, ɜɵɞɚɜɚɟɦɵɣ ɞɨɡɚɬɨɪɨɦ, ɩɪɟɞɫɬɚɜɥɹɸɬ ɤɚɤ ɫɥɭɱɚɣɧɵɣ 

ɩɪɨɰɟɫɫ ɜ ɜɢɞɟ ɪɟɚɥɢɡɚɰɢɢ ɩɨɞɚɱɢ ɜɨ ɜɪɟɦɟɧɢ. Ɋɟɚɥɢɡɚɰɢɸ ɜɵɯɨɞɧɨɝɨ 
ɩɪɨɰɟɫɫɚ, ɨɩɪɟɞɟɥɹɸɳɟɝɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɞɨɡɚɬɨɪɚ 
ɩɨ ɜɵɛɪɚɧɧɨɦɭ ɩɨɤɚɡɚɬɟɥɸ, ɜ ɨɛɳɟɦ ɜɢɞɟ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɤɚɤ 

 ( ) ( ) ( )tytmyty yi && ++= ,                                 (31) 
 

ɝɞɟ ( )tyi  – ɥɸɛɚɹ ɪɟɚɥɢɡɚɰɢɹ ɫɥɭɱɚɣɧɨɝɨ ɩɪɨɰɟɫɫɚ; y  – ɫɪɟɞɧɟɟ ɡɧɚ-
ɱɟɧɢɟ ɩɪɨɰɟɫɫɚ (ɨɛɳɟɟ); ( )tmy

&  – ɰɟɧɬɪɢɪɨɜɚɧɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɧɢɡ-

ɤɨɱɚɫɬɨɬɧɨɣ ɱɚɫɬɢ ɩɪɨɰɟɫɫɚ (ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ); ( )ty&  – 

ɨɬɤɥɨɧɟɧɢɹ ɫɥɭɱɚɣɧɨɝɨ ɩɪɨɰɟɫɫɚ ɨɬ ɰɟɧɬɪɢɪɨɜɚɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ 

(ɰɟɧɬɪɢɪɨɜɚɧɧɵɣ ɩɪɨɰɟɫɫ). 
ɇɚɩɪɢɦɟɪ, ɜ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɰɟɫɫɚ ɞɨɡɢɪɨɜɚɧɢɹ ɫɨɥɨɦɟɧɧɨɣ ɪɟɡɤɢ 

(ɪɢɫ. 5) ɜ ɤɚɱɟɫɬɜɟ ɩɨɤɚɡɚɬɟɥɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ( )tyi  ɩɪɢɧɹɬɚ ɜɟɪɨɹɬ-
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ɧɨɫɬɶ ɟɝɨ ɩɪɟɛɵɜɚɧɢɹ ɜ ɩɨɥɟ ɞɨɩɭɫɤɚ PΔ. Ɏɢɡɢɱɟɫɤɢɣ ɫɦɵɫɥ ɜɟɪɨɹɬɧɨ-
ɫɬɢ PΔ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɧɚ ɩɨɤɚɡɵɜɚɟɬ ɞɨɥɸ ɜɪɟɦɟɧɢ ɪɟɚɥɢɡɚ-
ɰɢɢ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɩɪɨɰɟɫɫ ɧɚɯɨɞɢɬɫɹ ɜ ɩɨɥɟ ɞɨɩɭɫɤɚ. ȼ ɪɟɡɭɥɶ-
ɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ ɞɨɡɢɪɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɨɬɤɥɨɧɟ-
ɧɢɟ ɨɬ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɤɨɧɤɪɟɬɧɨɣ ɞɨɡɵ ɤɨɪɦɚ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɩɨ
ɧɨɪɦɚɥɶɧɨɦɭ ɡɚɤɨɧɭ ɢ ɞɨɩɭɫɤ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɫɢɦ-

ɦɟɬɪɢɱɟɧ. Ƚɪɚɮɢɤ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɟɣ f(y) ɧɨɪɦɚɥɶɧɨɝɨ ɡɚɤɨɧɚ
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ (ɨɬɤɥɨɧɟɧɢɟ ɩɨɞɚɱɢ ɨɬ ɫɪɟɞɧɟɝɨ
ɡɧɚɱɟɧɢɹ) ɩɨɤɚɡɚɧ ɜ ɩɪɚɜɨɣ ɱɚɫɬɢ (ɫɦ. ɪɢɫ. 5). ȼɟɪɨɹɬɧɨɫɬɶ PΔ ɜ ɝɪɚɮɢ-

ɱɟɫɤɨɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɡɚɲɬɪɢɯɨɜɚɧɧɨɣ ɩɥɨɳɚɞɶɸ ɩɨɞ ɤɪɢɜɨɣ 

ɩɥɨɬɧɨɫɬɢ, ɚ ɚɧɚɥɢɬɢɱɟɫɤɢ – ɜɵɪɚɠɟɧɢɟɦ 

⎟⎠
⎞⎜⎝

⎛
ν
Δ=Δ Ɏ2P ,                                         (32) 

ɝɞɟ Ɏ – ɮɭɧɤɰɢɹ Ʌɚɩɥɚɫɫɚ, ɩɪɢɧɢɦɚɟɦɚɹ ɩɨ ɬɚɛɥɢɰɚɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ Δ/ν; 2 – ɰɢɮɪɚ, ɤɨɬɨɪɚɹ ɨɛɨɡɧɚɱɚɟɬ ɫɢɦɦɟɬɪɢɱɧɨɫɬɶ ɞɨɩɭɫɤɚ ɨɬɧɨɫɢ-

ɬɟɥɶɧɨ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɩɨɞɚɱɢ; ν – ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɟ ɨɬɤɥɨɧɟ-
ɧɢɟ ɫɥɭɱɚɣɧɨɝɨ ɩɪɨɰɟɫɫɚ ɡɚ ɜɪɟɦɹ ɪɟɚɥɢɡɚɰɢɢ, ɨɬɧɟɫёɧɧɨɟ ɤ ɫɪɟɞɧɟɦɭ 
ɡɧɚɱɟɧɢɸ, ɬ.ɟ. yS=ν . 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɹ S ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɧɟ ɦɟɧɟɟ 60 ɢɡɦɟ-
ɪɟɧɢɣ ɨɪɞɢɧɚɬ ɫɥɭɱɚɣɧɨɝɨ ɩɪɨɰɟɫɫɚ 
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ɝɞɟ yi – ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɩɨɞɚɱɢ ɜ i-ɦ ɢɡɦɟɪɟɧɢɢ, i = 1, 2, …, n;  

m – ɱɢɫɥɨ ɨɪɞɢɧɚɬ, ɩɪɢɧɹɬɨɟ ɞɥɹ ɪɚɫɱёɬɚ. 

Ɋɢɫ. 5. Ɋɟɚɥɢɡɚɰɢя ɫɥɭɱɚɣɧɨɝɨ ɩɪɨɰɟɫɫɚ дозирования  

(ɩɨ ȼ. Ɋ. Ⱥɥɟɲɤɢɧɭ ɢ ɉ. Ɇ. Ɋɨɳɢɧɭ) 
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