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Ʉɚɧɞɢɞɚɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ 

ɂɫɦɚɢɥɨɜɚ ɋɟɜɚɪɚ Ɉɬɚɯɚɧɨɜɧɚ 

Ɇɚɝɢɫɬɪɚɧɬ 

ɋɚɢɞɚɯɦɟɞɨɜɚ Ɇɚɥɢɤɚ Ⱥɥɢɲɟɪ ɤɢɡɢ 

Ɇɚɝɢɫɬɪɚɧɬ 

Ɍɚɞɠɢɟɜɚ Ɇɚɮɬɭɧɚ Ȼɚɯɬɢɹɪ ɤɢɡɢ 

Ɇɚɝɢɫɬɪɚɧɬ 

Ɍɚɲɤɟɧɬɫɤɨɝɨ ɢɧɫɬɢɬɭɬɚ ɢɧɠɟɧɟɪɨɜ ɢɪɪɢɝɚɰɢɢ ɢ  
ɦɟɯɚɧɢɡɚɰɢɢ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ 

 

ɆȿɌɈȾɂɄȺ ɉɈȾȻɈɊȺ ɈɉɌɂɆȺɅɖɇɕɏ ɊȺɁɆȿɊɈȼ ɗɅȿɆȿɇɌɈȼ 
ɌȿɏɇɂɄɂ ȻɈɊɈɁȾɄɈȼɈȽɈ ɉɈɅɂȼȺ ȼ ɋɈɑȿɌȺɇɂɂ ɋ 

ɈɊȽȺɇɂɁȺɐɂȿɃ ɌɊɍȾȺ ɉɈɅɂȼȺɅɖɓɂɄɈȼ 

For citation: Begmatov Ilkhom,Ismailova Sevara, Saidakhmedova Malika, 

Tadjieva Maftuna. Methodology of selection of optimum sizes of elements of further 
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ȺɇɇɈɌȺɐɂə 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ ɨɪɨɲɚɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ ɚɪɢɞɧɨɣ ɡɨɧɵ 
ɩɨɥɢɜɚɟɬɫɹ ɩɨ ɛɨɪɨɡɞɚɦ. Ɍɚɤɨɟ ɩɨɥɨɠɟɧɢɟ ɞɟɥ ɜɢɞɢɦɨ ɫɨɯɪɚɧɢɬɫɹ ɧɚ 
ɩɪɨɬɹɠɟɧɢɢ ɟɳɟ Қ5-қ0 ɥɟɬ. 

ȼ ɩɪɨɰɟɫɫɟ ɩɨɥɢɜɚ ɩɨ ɛɨɪɨɡɞɚɦ ɢɡ-ɡɚ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɜɩɢɬɵɜɚɧɢɹ ɜɥɚɝɢ 
ɩɨ ɞɥɢɧɟ ɛɨɪɨɡɞɵ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɤɨɥɨ ɩɨɥɨɜɢɧɵ ɩɨɞɚɜɚɟɦɨɝɨ ɧɚ ɩɨɥɹ 
ɫɬɨɤɚ ɜɨɞɵ ɬɟɪɹɟɬɫɹ ɧɚ ɝɥɭɛɢɧɧɨɣ ɮɢɥɶɬɪɚɰɢɢ ɧɢɠɟ ɡɚɞɚɧɧɨɝɨ ɫɥɨɹ 
ɭɜɥɚɠɧɟɧɢɹ. 

ȼ ɰɟɥɹɯ ɭɦɟɧɶɲɟɧɢɹ ɧɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɩɨɬɟɪɶ ɜɨɞɵ ɩɪɢ ɛɨɪɨɡɞɤɨɜɨɦ 
ɩɨɥɢɜɟ ɪɹɞɨɦ ɭɱɟɧɧɵɯ ɪɚɡɪɚɛɨɬɚɧɵ ɧɟɤɨɬɨɪɵɟ ɩɪɟɞɥɨɠɟɧɢɹ ɩɨ ɨɩɬɢɦɢɡɚɰɢɢ 
ɷɥɟɦɟɧɬɨɜ ɬɟɯɧɢɤɢ ɛɨɪɨɡɤɨɜɨɝɨ ɩɨɥɢɜɚ (ɞɥɢɧɚ ɢ ɪɚɫɯɨɞ ɛɨɪɨɡɞ, 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɥɢɜɚ) ɫ ɭɜɹɡɤɨɣ ɢɯ ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɢ ɩɨɱɜɨɝɪɭɧɬɨɜ ɢ 
ɭɤɥɨɧɨɜ ɦɟɫɬɧɨɫɬɢ. Ɉɪɨɲɚɟɦɵɟ ɡɟɦɥɢ ɪɚɣɨɧɢɪɨɜɚɧɵ ɩɨ ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɢ 
ɩɨɱɜɨɝɪɭɧɬɨɜ ɢ ɭɤɥɨɧɨɜ ɦɟɫɬɧɨɫɬɢ. 

ɋɨɫɬɚɜɥɟɧɵ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɢ ɚɩɪɨɤɫɢɪɭɸɳɢɟ ɮɨɦɭɥɵ, ɩɨɡɜɨɥɹɸɳɢɟ 
ɜɵɹɜɢɬɶ ɪɚɜɧɨɦɟɪɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɨɞɵ ɩɨ ɞɥɢɧɟ ɛɨɪɨɡɞɵ ɢ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɢ ɬɟɯɧɢɤɢ ɩɨɥɢɜɚ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: Ȼɨɪɨɡɞɤɨɜɵɣ ɩɨɥɢɜ, ɄɉȾ ɬɟɯɧɢɤɢ ɩɨɥɢɜɚ, ɥɨɠɚ 
ɛɨɪɨɡɞɵ, ɞɨɛɟɝɚɧɢɹ, ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɭɜɥɚɠɧɟɧɢɹ, ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɶ, 
ɪɚɫɯɨɞ ɛɨɪɨɡɞɵ, ɭɤɥɨɧ ɛɨɪɨɡɞɵ. 

 

Ȼɟɝɦɚɬɨɜ ɂɥɯɨɦ Ⱥɛɞɭɪɚɢɦɨɜɢɱ 

Ɍɟɯɧɢɤɚ ɮɚɧɥɚɪ ɧɨɦɡɨɞɢ, ɩɪɨɮɟɫɫɨɪ 

ɂɫɦɚɢɥɨɜɚ ɋɟɜɚɪɚ Ɉɬɚɯɚɧɨɜɧɚ 

Ɇɚɝɢɫɬɪɚɧɬ 

ɋɚɢɞɚɯɦɟɞɨɜɚ Ɇɚɥɢɤɚ Ⱥɥɢɲɟɪ ɤɢɡɢ 

Ɇɚɝɢɫɬɪɚɧɬ 

http://dx.doi.org/10.26739/2181-9904-2021-5-2
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Ɍɚɞɠɢɟɜɚ Ɇɚɮɬɭɧɚ Ȼɚɯɬɢɹɪ ɤɢɡɢ 

Ɇɚɝɢɫɬɪɚɧɬ 

Ɍɨɲɤɟɧɬ ɢɪɪɢɝɚɰɢɹ ɜɚ ԕɢɲɥɨԕ ɯўɠɚɥɢɝɢɧɢ 

ɦɟɯɚɧɢɡɚɰɢɹɥɚɲ ɦɭԟɚɧɞɢɫɥɚɪɢ ɢɧɫɬɢɬɭɬɢ 

ɗȽȺɌɅȺȻ ɋɍԐɈɊɂɒ ɌȿɏɇɂɄȺɋɂ ɗɅȿɆȿɇɌɅȺɊɂɇɂɇȽ ɆȺԔȻɍɅ 
ԔɂɃɆȺɌɅȺɊɂɇɂ ɋɍȼɑɂ ɆȿԞɇȺɌɂɇɂ ɌȺɒɄɂɅ ɗɌɂɒȽȺ 

ȻɈԐɅɂԔ ԞɈɅȾȺ ɌȺɇɅȺɒ ɍɋɅɍȻɂ 

ȺɇɇɈɌȺɐɂə 

Ԟɨɡɢɪɝɢ ɤɭɧɞɚ ԕɭɪғɨԕɱɢɥ ɦɢɧɚԕɚɞɚɝɢ ɫɭғɨɪɢɥɚɞɢɝɚɧ ɦɚɣɞɨɧɥɚɪɧɢɧɝ 
ɚɫɨɫɢɣ ԕɢɫɦɢɞɚ ɷɝɚɬɥɚɪ ɨɪɵɚɥɢ ɫɭғɨɪɢɲ ɚɦɚɥɝɚ ɨɲɢɪɢɥɚɞɢ. Ȼɭ ԟɨɥɚɬ ԟɚɥɢ Қ5-

қ0 ɣɢɥ ɞɚɜɨɦɢɞɚ ɫɚԕɥɚɧɢɛ ԕɨɥɢɲɢɞɚɧ ɞɚɥɨɥɚɬ ɛɟɪɚɞɢ. 
ɗɝɚɬɥɚɛ ɫɭғɨɪɢɲ ɠɚɪɚёɧɢɞɚ ɷɝɚɬ ɭɡɭɧɥɢɝɢ ɛўɣɢɱɚ ɬɭɩɪɨԕɧɢɧɝ ɧɨɬɟɤɢɫ 

ɧɚɦɥɚɧɢɲɢ ɫɚɛɚɛɥɢ ԟɨɡɢɪɞɚ ɷɤɢɧ ɞɚɥɚɫɢɝɚ ɛɟɪɢɥɚёɬɝɚɧ ɫɭɜ ɨԕɢɦɢɧɢɧɝ ɞɟɹɪɥɢ 
ɹɪɢɦɢ ɧɚɦɥɚɧɬɢɪɢɥɢɲɢ ɤɟɪɚɤ ɛўɥɝɚɧ ԕɚɬɥɚɦɞɚɧ ɩɚɫɬɝɚ ɱɭԕɭɪ ɫɢɡɢɥɢɲɝɚ 
ɢɫɪɨɮ ɛўɥɚɞɢ. 

Ȼɢɪ ԕɚɬɨɪ ɨɥɢɦɥɚɪ ɬɨɦɨɧɢɞɚɧ ɷɝɚɬɥɚɛ ɫɭғɨɪɢɲɞɚɝɢ ɫɚɦɚɪɚɫɢɡ ɫɭɜ 
ɢɫɪɨɮɥɚɪɢɧɢ ɤɚɦɚɣɬɢɪɢɲ ɦɚԕɫɚɞɢɞɚ ɷɝɚɬɥɚɛ ɫɭғɨɪɢɲ ɬɟɯɧɢɤɚɫɢ 
ɷɥɟɦɟɧɬɥɚɪɢɧɢ (ɷɝɚɬɧɢɧɝ ɭɡɭɧɥɢɝɢ ɜɚ ɫɭɜ ɫɚɪɮɢɧɢ, ɫɭғɨɪɢɲ ɞɚɜɨɦɢɣɥɢɝɢɧɢ) 
ɬɭɩɪɨԕ-ɝɪɭɧɬɥɚɪɧɢɧɝ ɫɭɜ ўɬɤɚɡɭɜɱɚɧɥɢɝɢ ɜɚ ɠɨɣɧɢɧɝ ɧɢɲɚɛɥɢɝɢɝɚ ɛɨғɥɢԕ 
ɦɚԕɛɭɥɥɚɲɬɢɪɢɲ ɛўɣɢɱɚ ɛɢɪ ԕɚɧɱɚ ɬɚɤɥɢɮɥɚɪ ɢɲɥɚɛ ɱɢԕɢɥɝɚɧ.  
ɫɭғɨɪɢɥɚɞɢɝɚɧ ɟɪɥɚɪ ɬɭɩɪɨԕ-ɝɪɭɧɬɥɚɪɧɢɧɝ ɫɭɜ ўɬɤɚɡɭɜɱɚɧɥɢɝɢ ɜɚ ɠɨɣɧɢɧɝ 
ɧɢɲɚɛɥɢɝɢ ɛўɣɢɱɚ ɪɚɣɨɧɥɚɲɬɢɪɢɥɝɚɧ. 

ɗɝɚɬ ɭɡɭɧɥɢɝɢ ɛўɣɢɱɚ ɫɭɜɧɢɧɝ ɛɢɪ ɬɟɤɢɫ ɬɚԕɫɢɦɥɚɧɢɲɢɧɢ ɜɚ ɫɭғɨɪɢɲ 
ɬɟɯɧɢɤɚɫɢɧɢɧɝ ɮɨɣɞɚɥɢ ɢɲ ɤɨɷɮɮɢɰɢɟɧɬɢ ɚɤɫ ɷɬɬɢɪɢɲɝɚ ɢɦɤɨɧ ɛɟɪɭɜɱɢ 
ɧɚɡɚɪɢɣ ɜɚ ɬɚɯɦɢɧɢɣ ɮɨɪɦɭɥɚɥɚɪ ɬɭɡɢɥɝɚɧ.  

Ʉɚɥɢɬ ɫўɡɥɚɪ: ɗɝɚɬɥɚɛ ɫɭғɨɪɢɲ, ɫɭғɨɪɢɲ ɬɟɯɧɢɤɚɫɢɧɢɧɝ ɎɂɄ, ɷɝɚɬ 
ўɡɚɧɢ, ɫɭɜɧɢɧɝ ɟɬɢɛ ɛɨɪɢɲɢ, ɧɚɦɥɚɧɢɲɧɢɧɝ ԟɢɫɨɛɢɣ ɱɭԕɭɪɥɢɝɢ, ɫɭɜ 
ўɬɤɚɡɭɜɱɚɧɥɢɤ, ɷɝɚɬɧɢɧɝ ɫɭɜ ɫɚɪɮɢ, ɷɝɚɬɧɢɧɝ ɧɢɲɚɛɥɢɝɢ. 
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METHODOLOGY OF SELECTION OF OPTIMUM SIZES OF 

ELEMENTS OF FURTHER IRRIGATION TECHNIQUE IN 

COMBINATION WITH THE ORGANIZATION OF THE WORK OF 

WATERERS 

ABSTRACT 

At present, the main part of the irrigated area of the arid zone is irrigated by 

furrows. This situation will probably continue for another 15-20 years. 

During furrow irrigation, due to uneven moisture absorption along the length 

of the furrow, currently about half of the water flow supplied to the fields is lost to 

deep filtration below the specified wetting layer. 

In order to reduce non-productive water losses under furrow irrigation a number 

of scientists have developed some proposals for optimization of furrow irrigation 

technique elements (length and flow of furrows, irrigation duration) with linkage of 

their water permeability of soils and slopes of terrain. Irrigated lands are zoned by 

permeability of soils and terrain slopes. 

Theoretical and approbation formulas allowing to reveal uniformity of water 

distribution along the furrow length and coefficient of usefulness of irrigation 

technique have been composed. 

Key words: Furrow irrigation, efficiency of irrigation technique, furrow 

bed,  

Ɉɞɧɚɤɨ, ɤɚɤ ɩɨɤɚɡɵɜɚɟɬ ɧɚɲ ɦɧɨɝɨɥɟɬɧɢɣ ɨɩɵɬ ɪɚɛɨɬɵ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɨɪɝɚɧɚɯ, ɪɟɡɭɥɶɬɚɬ ɢɦɟɸɳɢɯɫɹ 
ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɩɨɜɵɲɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɛɨɪɨɡɞɤɨɜɨɝɨ ɩɨɥɢɜɚ ɜ 
ɩɪɚɤɬɢɤɟ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɨɪɝɚɧɨɜ ɩɨɱɬɢ ɧɟ ɢɫɩɨɥɶɡɭɸɬɫɹ. 
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Ⱥɧɚɥɢɡɢɪɭɸ ɞɚɧɧɵɟ ɧɚɭɱɧɵɯ ɩɪɟɞɥɨɠɟɧɢɣ ɩɨɫɥɟɞɧɢɯ қ0-30 ɥɟɬ, 
ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɜ ɞɨɫɬɭɩɧɨɣ ɧɚɦ ɥɢɬɟɪɚɬɭɪɟ, ɧɚɛɥɸɞɚɹ ɩɪɨɰɟɫɫ ɩɨɥɢɜɚ ɜ 
ɦɧɨɠɟɫɬɜɟ ɛɪɢɝɚɞɚɯ ɢ ɩɨɥɹɯ, ɬɚɤ ɠɟ ɪɟɡɭɥɶɬɚɬɵ ɧɚɲɢɯ ɫɨɛɫɬɜɟɧɧɵɯ ɩɨɥɟɜɵɯ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɪɨɜɟɞɟɧɧɵɯ ɜ ɪɚɡɥɢɱɧɵɯ ɩɪɢɪɨɞɧɵɯ ɭɫɥɨɜɢɹɯ 
ɋɭɪɯɚɧɞɚɪɶɢɧɫɤɨɣ ɨɛɥɚɫɬɢ Ɋɟɫɩɭɛɥɢɤɢ ɍɡɛɟɤɢɫɬɚɧ ɭɛɟɞɢɥɢɫɶ, ɱɬɨ 
ɩɪɢɱɢɧɚɦɢ ɫɬɨɥɶ ɧɢɡɤɨɝɨ ɭɪɨɜɧɹ ɜɧɟɞɪɟɧɢɹ ɧɚɭɱɧɵɯ ɞɨɫɬɢɠɟɧɢɣ ɜ ɩɪɚɤɬɢɤɟ 
ɹɜɥɹɟɬɫɹ ɧɟ ɨɬɫɭɬɫɬɜɢɟ ɭɱɟɧɢɹ ɢɥɢ ɠɟɥɚɧɢɹ ɪɚɛɨɬɧɢɤɨɜ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ, 
ɚ ɫɥɟɞɭɸɳɟɟ: 

ȼ ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɟɤɨɦɟɧɞɚɰɢɹɯ ɧɚ ɨɫɧɨɜɟ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɨɩɬɢɦɢɡɚɰɢɢ 
ɛɨɪɨɡɞɤɨɜɨɝɨ ɩɨɥɢɜɚ ɤ ɤɪɢɬɟɪɢɸ ɩɪɢɧɹɬɵ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɄɉȾ ɬɟɯɧɢɤɢ ɩɨɥɢɜɚ. Ɉɧɢ ɧɟ ɭɜɹɡɚɧɵ ɫɥɨɠɢɜɲɢɦɫɹ ɨɪɝɚɧɢɡɚɰɢɹɦɢ 
ɬɪɭɞɚ ɩɨɥɢɜɚɥɶɳɢɤɨɜ. 

Ɍɚɤ, ɨɛɳɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɥɢɜɚ ɫɥɚɝɚɸɳɚɹɫɹ ɢɡ ɜɪɟɦɟɧɢ ɞɨɛɟɝɚ 
ɫɬɪɭɢ ɜɨɞɵ ɞɨ ɤɨɧɰɚ ɛɨɪɨɡɞ ɢ ɜɪɟɦɟɧɢ ɞɨɥɢɜɚ ɧɟɨɛɯɨɞɢɦɨɝɨ ɜɩɢɬɵɜɚɧɢɹ 
ɪɚɫɱɟɬɧɨɝɨ ɫɥɨɹ ɜɨɞɵ ɧɚ ɤɨɧɰɟɜɨɣ ɨɬɪɟɡɤɢ ɛɨɪɨɡɞɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɪɢɪɨɞɧɵɯ ɭɫɥɨɜɢɣ, ɬɨ ɟɫɬɶ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɩɨɱɜɨɝɪɭɧɬɨɜ ɢ ɭɤɥɨɧɚ 
ɦɟɫɬɧɨɫɬɢ ɪɟɤɨɦɟɧɞɭɸɬɫɹ ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɱɚɫɨɜ ɞɨ 4-5 ɫɭɬɨɤ. ɉɪɢ ɷɬɨɦ 
ɩɪɟɤɪɚɳɟɧɢɟ ɩɨɥɢɜɚ ɨɞɧɨɣ ɩɚɪɬɢɢ ɛɨɪɨɡɞ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɧɚɱɚɥɨ ɩɭɫɤɚ ɜɨɞɵ 
ɜ ɫɥɟɞɭɸɳɢɟ ɦɨɝɭɬ ɩɪɢɭɪɨɱɢɬɶɫɹ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɫɭɬɨɤ, ɤɨɝɞɚ ɜ ɩɪɚɤɬɢɤɟ ɩɭɫɤ 
ɜɨɞɵ ɤɚɤ ɩɪɚɜɢɥɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɭɬɪɟɧɧɢɟ ɱɚɫɵ. Ʉɪɨɦɟ ɬɨɝɨ ɜ ɛɨɥɶɲɢɧɫɬɜɟ 
ɪɟɤɨɦɟɧɞɚɰɢɹɯ ɧɚɡɧɚɱɟɧɢɹ ɨɛɳɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɥɢɜɚ ɧɟ ɪɚɡɞɟɥɟɧɚ ɧɚ 
ɜɪɟɦɹ ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɞɥɹ ɞɨɛɟɝɚɧɢɹ ɫɬɪɭɢ ɜɨɞɵ ɞɨ ɤɨɧɰɚ ɛɨɪɨɡɞ ɢ ɜɪɟɦɟɧɢ 
ɞɨɥɢɜɚ ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɜɩɢɬɵɜɚɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɫɥɨɹ ɜɨɞɵ ɧɚ ɤɨɧɰɟɜɨɦ 
ɭɱɚɫɬɤɟ ɛɨɪɨɡɞ, ɯɨɬɹ ɨɧɢ ɹɜɥɹɸɬɫɹ ɨɱɟɧɶ ɜɚɠɧɵɦɢ ɷɬɚɩɚɦɢ ɩɨɥɢɜɚ ɢ 
ɩɪɚɤɬɢɱɟɫɤɢ ɟɞɢɧɫɬɜɟɧɧɵɦ ɞɨɫɬɭɩɧɵɦ ɨɪɢɟɧɬɢɪɨɦ ɩɨɥɢɜɚɥɶɳɢɤɨɜ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɡɚɞɚɧɧɨɝɨ ɪɟɠɢɦɚ ɩɨɥɢɜɚ. 

Ⱥ ɬɚɤɠɟ ɫɭɳɟɫɬɜɭɸɳɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɩɬɢɦɢɡɚɰɢɢ ɷɥɟɦɟɧɬɨɜ 
ɛɨɪɨɡɞɤɨɜɨɝɨ ɩɨɥɢɜɚ, ɤɚɤ ɩɪɚɜɢɥɨ ɛɚɡɢɪɨɜɚɧɵ ɧɚ ɪɟɡɭɥɶɬɚɬɵ ɜɬɨɪɨɝɨ, ɬɪɟɬɶɟɝɨ 
ɢ ɱɟɬɜɟɪɬɨɝɨ ɩɨɥɢɜɚ ɯɥɨɩɱɚɬɧɢɤɚ ɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɭɜɥɚɠɧɟɧɢɟ ɦɟɬɪɨɜɨɝɨ 
ɫɥɨɹ ɩɨɱɜɨɝɪɭɧɬɨɜ. Ɍɨ ɟɫɬɶ ɩɪɟɞɥɚɝɚɟɦɵɦɢ “ɪɟɰɟɩɬɚɦɢ”, ɞɚɠɟ ɧɟ ɭɜɹɡɵɜɚɹ ɢɯ 
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ɫ ɨɪɝɚɧɢɡɚɰɢɟɣ ɬɪɭɞɚ ɩɨɥɢɜɚɥɶɳɢɤɨɜ ɦɨɠɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɬɨɥɶɤɨ ɱɭɬɶ ɛɨɥɟɟ 
ɨɞɧɨɣ ɬɪɟɬɶɟɣ ɨɬɪɟɡɤɚ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ. 

ȿɫɬɟɫɬɜɟɧɧɨ ɜɨɡɧɢɤɚɟɬ ɜɨɩɪɨɫ ɩɨɱɟɦɭ ɧɚ ɩɪɚɤɬɢɤɟ ɧɚɱɚɥɨ ɩɭɫɤɚ ɜɨɞɵ ɩɨ 
ɛɨɪɨɡɞɚɦ ɩɪɢɭɪɨɱɢɜɚɸɬɫɹ ɢɦɟɧɧɨ ɤ ɭɬɪɟɧɧɢɦ ɱɚɫɚɦ? ɉɪɨɜɟɞɟɧɧɵɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɜ ɦɚɟ-ɚɜɝɭɫɬɟ ɦɟɫɹɰɚɯ ɧɚ ɫɭɯɢɯ ɛɨɪɨɡɞɚɯ 
ɧɚɱɢɧɚɹ Қ1-Ққ ɱɚɫɨɜ ɞɧɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ ɪɟɡɤɨ ɩɨɞɧɢɦɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɱɜɵ ɢ ɜ Қ4-Қ7 ɱɚɫɚɯ ɦɨɝɭɬ ɞɨɫɬɢɝɚɬɶ ɞɨ 65-70°ɋ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɫɬɪɭɹ ɜɨɞɵ ɫ ɝɨɪɹɱɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɥɨɠɚ ɛɨɪɨɡɞ ɩɨ ɦɟɪɟ ɟɟ 
ɞɨɛɟɝɚɧɢɹ ɨɛɪɚɡɭɸɳɢɣ ɝɨɪɹɱɢɣ ɩɚɪ ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɫɬɟɧɢɟ, 
ɬɨ ɟɫɬɶ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɝɪɟɜ ɟɟ ɬɤɚɧɟɣ. ȼ ɩɟɪɢɨɞɵ ɛɭɬɨɧɢɡɚɰɢɢ, ɰɜɟɬɟɧɢɟ ɢ 
ɫɨɡɪɟɜɚɧɢɟ ɥɢɫɬɶɟɜ ɯɥɨɩɱɚɬɧɢɤɚ ɩɚɪɚɥɥɟɥɶɧɵɯ ɝɪɹɞɨɤ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɫɨɩɪɢɤɚɫɚɸɬɫɹ, ɩɨɞ ɧɢɦɢ ɨɛɪɚɡɭɸɬɫɹ ɩɚɪɵ ɡɚɞɟɪɠɚɬɫɹ ɜ ɬɨɧɧɟɥɢ ɢ ɛɭɞɭɬ 
ɢɦɟɬɶ ɦɟɫɬɨ ɬɚɤ ɧɚɡɵɜɚɟɦɨɝɨ “ɩɚɪɧɢɤɨɜɵɣ ɷɮɮɟɤɬ”, ɤɨɬɨɪɵɣ ɩɪɢɜɟɞɟɬ ɤ 
ɭɫɢɥɟɧɧɵɦ ɨɬɩɚɞɚɧɢɹɦ ɛɭɬɨɧɨɜ ɢ ɰɜɟɬɤɨɜ ɯɥɨɩɱɚɬɧɢɤɚ. Ɋɚɡɭɦɟɟɬɫɹ ɨɩɵɬɧɵɟ 
ɩɨɥɢɜɚɥɶɳɢɤɢ ɢ ɫɩɟɰɢɚɥɢɫɬɵ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɞɚɜɧɨ ɡɚɦɟɬɢɥɢ ɷɬɨ. 
ɉɨɷɬɨɦɭ ɨɧɢ ɧɚɱɚɥɨ ɩɭɫɤɚ ɜɨɞɵ ɤ ɛɨɪɨɡɞɚɦ ɩɪɢɭɪɨɱɢɜɚɸɬ ɤ ɭɬɪɟɧɧɢɦ ɱɚɫɚɦ. 
ɂɡ ɪɚɫɱɟɬɚ ɬɨɝɨ, ɱɬɨɛɵ ɫɬɪɭɹ ɜɨɞɵ ɞɨ ҚҚ-Ққ ɱɚɫɨɜ ɞɧɹ ɞɨɛɟɝɚɥɚ ɞɨ ɤɨɧɰɚ 
ɛɨɪɨɡɞ, ɬɚɤ ɤɚɤ ɧɚ ɜɥɚɠɧɵɯ ɛɨɪɨɡɞɚɯ ɪɟɡɤɨ ɭɦɟɧɶɲɢɬɫɹ ɚɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɣ 
ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɱɜɵ ɜ ɬɟɱɟɧɢɟ ɫɭɬɨɤ. ɉɭɫɤɚɬɶ ɜɨɞɭ ɦɨɠɧɨ ɛɵɥɨ ɛɵ ɢ ɜ ɧɨɱɧɵɟ 
ɱɚɫɵ, ɧɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜɟɞɟɧɢɹ ɪɚɛɨɬ ɧɚ ɧɟɨɫɜɟɳɟɧɧɨɦ ɩɨɥɟ ɡɧɚɱɢɬɟɥɶɧɨ 
ɭɫɥɨɠɧɹɟɬ ɢ ɛɟɝ ɬɨɝɨ ɫɥɨɠɧɵɟ ɩɪɨɰɟɞɭɪɵ ɤɚɤ ɩɟɪɜɨɧɚɱɚɥɶɧɵɣ ɩɭɫɤ ɜɨɞɵ ɩɨ 
ɛɨɪɨɡɞɚɦ ɢ ɤɨɧɬɪɨɥɹ ɞɨɛɟɝɚɧɢɹ ɜɨɞɵ ɞɨ ɤɨɧɰɚ ɛɨɪɨɡɞ. Ɍɨɥɶɤɨ ɜ ɤɪɚɣɧɟ 
ɧɟɨɛɯɨɞɢɦɵɯ ɫɥɭɱɚɹɯ ɩɭɫɤ ɜɨɞɵ ɩɨ ɛɨɪɨɡɞɚɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɤɨɧɰɟ ɜɟɱɟɪɧɢɯ 
ɱɚɫɨɜ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɢ ɩɨɞɛɨɪɟ ɷɥɟɦɟɧɬɨɜ ɬɟɯɧɢɤɢ ɛɨɪɨɡɞɤɨɜɨɝɨ ɩɨɥɢɜɚ 
ɨɛɳɭɸ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɥɢɜɚ ɧɟɨɛɯɨɞɢɦɨ ɜɫɟɝɞɚ ɩɪɢɪɚɜɧɢɜɚɬɶ ɤ 
ɤɪɚɬɧɨɫɬɢ ɫɭɬɤɢ. ɉɪɢ ɷɬɨɦ ɜ ɰɟɥɹɯ ɭɦɟɧɶɲɟɧɢɹ ɛɟɫɩɨɥɟɡɧɨɣ ɬɪɚɬɵ ɜɨɞɵ ɧɚ 
ɝɥɭɛɢɧɧɭɸ ɮɢɥɶɬɪɚɰɢɸ ɢ ɢɫɩɚɪɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨ ɭɫɬɪɚɧɹɬɶ ɪɚɡɧɢɰɭ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɜɩɢɬɵɜɚɧɢɹ ɜɨɞɵ ɜ ɛɨɪɨɡɞɭ ɢ ɟɟ ɧɚɱɚɥɶɧɨɣ ɢ ɤɨɧɰɟɜɨɣ 
ɱɚɫɬɢ. Ɍɨ ɟɫɬɶ ɜɪɟɦɹ ɨɬɜɨɞɢɦɨɟ ɞɥɹ ɞɨɛɟɝɚɧɢɹ ɜɨɞɵ ɞɨ ɤɨɧɰɚ ɛɨɪɨɡɞ ɞɨɥɠɧɨ 
ɛɵɬɶ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɤɨɪɨɬɤɢɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɟɪɜɨɧɚɱɚɥɶɧɵɣ ɪɚɫɯɨɞ ɜ 



 

13 

 

ɝɨɥɨɜɟ ɛɨɪɨɡɞ ɧɚɡɧɚɱɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɣ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɡɦɵɜɚ ɩɨɱɜɵ ɩɪɢ 
ɛɨɥɶɲɢɯ ɭɤɥɨɧɚɯ ɢ ɧɟɞɨɩɭɳɟɧɢɹ ɩɟɪɟɩɨɥɧɟɧɢɹ ɛɨɪɨɡɞ ɩɪɢ ɦɚɥɵɯ ɭɤɥɨɧɚɯ. 
Ⱦɥɢɧɚ ɛɨɪɨɡɞ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɞɨɫɬɢɠɟɧɢɟɦ ɜɨɡɦɨɠɧɨ ɜɵɫɨɤɨɝɨ ɄɉȾ ɢ 
ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ. 

ȼɪɟɦɹ ɩɨɥɢɜɚ ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɜɩɢɬɵɜɚɧɢɹ ɡɚɞɚɧɧɨɣ ɩɨɥɢɜɧɨɣ ɧɨɪɦɵ ɜ 
ɤɨɧɰɟɜɨɣ ɱɚɫɬɢ ɛɨɪɨɡɞ ɡɚɜɢɫɹɬ ɨɬ ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɢ ɩɨɱɜɨɝɪɭɧɬɨɜ, ɪɚɫɯɨɞɚ 
ɢ ɭɤɥɨɧɚ ɛɨɪɨɡɞ, ɲɢɪɢɧɵ ɦɟɠɞɭɪɹɞɢɣ. 

Ⱦɥɹ ɨɪɨɲɟɧɢɹ ɢ ɩɨɞɥɟɠɚɳɢɯ ɤ ɨɪɨɲɟɧɢɸ ɬɟɪɪɢɬɨɪɢɣ ɚɪɢɞɧɨɣ ɡɨɧɵ 
ɫɭɳɟɫɬɜɭɸɬ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɩɨ ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɢ ɩɨɱɜɨɝɪɭɧɬɨɜ ɢ ɭɤɥɨɧɨɜ 
ɦɟɫɬɧɨɫɬɢ. 

ɇɢɠɟ ɜ ɬɚɛɥɢɰɚɯ Қ ɢ қ ɩɪɢɜɨɞɢɦ ɪɟɝɢɨɧɚɥɶɧɭɸ ɤɥɚɫɫɢɮɢɤɚɰɢɸ 
ɫɟɪɨɡɟɦɨɜ ɢ ɩɭɫɬɵɧɧɵɯ ɩɨɱɜ ɚɪɢɞɧɨɣ ɡɨɧɵ ɇ.Ɍ.Ʌɚɤɬɚɟɜɚ. 

Ɍɚɛɥɢɰɚ Қ 

Ɋɟɝɢɨɧɚɥɶɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɫɟɪɨɡɟɦɧɵɯ ɢ ɩɭɫɬɵɧɧɵɯ ɩɨɱɜ ɚɪɢɞɧɨɣ ɡɨɧɵ 

Ɉɫɪɟɞɧɟɧɧɚɹ ɨɰɟɧɤɚ 
ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ 

ɩɨɞɩɚɯɨɬɧɨɝɨ ɝɨɪɢɡɨɧɬɚ 

Ɇɟɯɚɧɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɜɟɪɯɧɟɝɨ (ɩɚɯɨɬɧɨɝɨ) 
ɝɨɪɢɡɨɧɬɚ ɩɨɱɜɵ 0…0,3 ɦ 

ɋɭɩɟɫɶ 
Ʌɟɝɤɢɟ 

ɫɭɝɥɢɧɤɢ 

ɋɪɟɞɧɢɟ 

ɫɭɝɥɢɧɤɢ 

Ɍɹɠɟɥɵɟ 
ɫɭɝɥɢɧɤɢ 

Ƚɥɢɧɵ 

Ƚɚɥɟɱɧɢɤ ɫ ɩɟɫɤɨɦ 

ɋɭɩɟɫɶ  
Ʌɟɝɤɢɣ ɫɭɝɥɢɧɨɤ  
ɋɪɟɞɧɢɣ ɫɭɝɥɢɧɨɤ  
Ɍɹɠɟɥɵɣ ɫɭɝɥɢɧɨɤ  
Ƚɥɢɧɵ ɢ ɪɚɡɥɢɱɧɵɟ 
ɫɭɝɥɢɧɤɢ ɫ ɧɚɥɢɱɢɟɦ 
ɝɥɢɧɢɫɬɵɯ 
ɜɨɞɨɩɪɨɧɢɰɚɟɦɵɯ 
ɩɪɨɫɥɨɟɤ 

Ⱥ 

Ⱥ 

Ȼ 

Ȼ 

ȼ 

 

Ƚ 

Ⱥ 

Ȼ 

Ȼ 

ȼ 

ȼ 

 

Ƚ 

Ȼ 

Ȼ 

ȼ 

ȼ 

Ƚ 

 

Ⱦ 

Ȼ 

ȼ 

ȼ 

Ƚ 

Ƚ 

 

Ⱦ 

ȼ 

ȼ 

Ƚ 

Ƚ 

Ⱦ 

 

Ⱦ 

    

Ƚɞɟ: Ⱥ – ɫɢɥɶɧɵɟ ɜɨɞɨɩɪɨɧɢɰɚɟɦɵɟ ɩɨɱɜɨɝɪɭɧɬɵҲ 
 Ȼ – ɩɨɜɵɲɟɧɧɨɣ ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɢ, ɩɥɨɬɧɨɫɬɶ Қ,3…Қ,4 ɝ/ɫɦ3; 
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 ȼ – ɫɪɟɞɧɟɜɨɞɨɩɪɨɧɢɰɚɟɦɵɟ, ɩɥɨɬɧɨɫɬɶ Қ,4…Қ,5 ɝ/ɫɦ3; 

 Ƚ – ɩɨɧɢɠɟɧɧɨɣ ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɢ, ɩɥɨɬɧɨɫɬɶ Қ,5…Қ,6 ɝ/ɫɦ3; 

 Ⱦ – ɨɱɟɧɶ ɫɥɚɛɨɣ ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɢ, ɩɥɨɬɧɨɫɬɶ ɛɨɥɟɟ Қ,6 ɝ/ɫɦ3; 

 ɋɥɟɞɭɸɳɢɦ ɪɟɲɚɸɳɢɦ ɮɚɤɬɨɪɨɦ ɞɥɹ ɧɚɡɧɚɱɟɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ 
ɫɨɱɟɬɚɧɢɣ ɷɥɟɦɟɧɬɨɜ ɬɟɯɧɢɤɢ ɩɨɥɢɜɚ ɹɜɥɹɸɬɫɹ ɭɤɥɨɧɵ ɦɟɫɬɧɨɫɬɢ. 

Ɍɚɛɥɢɰɚ қ 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɨɪɨɲɚɟɦɵɯ ɡɟɦɟɥɶ ɩɨ ɭɤɥɨɧɚɦ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɨɧɵ, ɢɧɞɟɤɫɵ 
ɍɤɥɨɧɵ ɦɟɫɬɧɨɫɬɢ 

ɨɬ – ɞɨ ɫɪɟɞɧɢɣ 

Ɂɨɧɚ ɛɟɡ ɭɤɥɨɧɧɵɯ ɢ ɨɱɟɧɶ ɦɚɥɨɭɤɥɨɧɧɵɯ 
ɡɟɦɟɥɶ, V 

Ɂɨɧɚ ɦɚɥɵɯ ɭɤɥɨɧɨɜ, IV 

Ɂɨɧɚ ɫɪɟɞɧɢɯ ɭɤɥɨɧɨɜ, ɢɦɟɸɳɢɯ 
ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ, III 
Ɂɨɧɚ ɛɨɥɶɲɢɯ ɭɤɥɨɧɨɜ, II 
Ɂɨɧɚ ɨɱɟɧɶ ɛɨɥɶɲɢɯ ɭɤɥɨɧɨɜ, I 
Ɂɨɧɚ ɩɨɥɨɝɢɯ ɫɤɥɨɧɨɜ ɩɪɟɞɝɨɪɢɣ ɢ 
ɜɫɯɨɥɦɥɟɧɧɵɯ ɪɟɥɶɟɮɨɜ, I ɚ 

Ɂɨɧɚ ɤɪɭɬɵɯ ɫɤɥɨɧɨɜ ɜ ɬɟɯ ɠɟ ɪɟɝɢɨɧɚɯ, I ɛ 

ɦɟɧɟɟ  
0,001 

0,001 – 0,0025 

 

0,0025 – 0,0075 

0,0075 – 0,025 

0,025 – 0,05 

0,05 – 0,10 

 

ɛɨɥɶɲɟ 

0,10 

 

0,0005 

0,00175 

 

0,005 

0,01 

0,04 

0,075 

 

 

0,20 

ɇɚ ɨɫɧɨɜɟ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɨɪɨɲɚɟɦɵɯ ɩɨɥɟɣ ɩɨ ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɢ 
ɩɨɱɜɨɝɪɭɧɬɨɜ ɢ ɭɤɥɨɧɨɜ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɛɨɪɨɡɞ Ʌɚɤɬɚɟɜ ɇ.Ɍ. ɩɨɥɭɱɚɟɬ қ5 
ɬɢɩɨɜɵɯ ɫɨɱɟɬɚɧɢɣ ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɢ ɩɨɱɜɨɝɪɭɧɬɨɜ ɢ ɭɤɥɨɧɨɜ. 

ɂɡ ɷɬɢɯ қ5 ɤɨɦɛɢɧɚɰɢɣ ɜ ɨɪɨɲɚɟɦɨɣ ɡɨɧɟ ɜ ɨɫɧɨɜɧɨɦ ɜɫɬɪɟɱɚɸɬɫɹ 9 
ɤɨɦɛɢɧɚɰɢɣ ɫ ɢɞɟɧɬɢɮɢɤɚɰɢɹɦɢ Ȼ – II, Ȼ – III, Ȼ – IV, ȼ – II, ȼ – III, ȼ – IV, Ƚ 
– III, Ƚ – IV. 

ɇɚ ɛɚɡɟ ɢɦɟɸɳɢɯɫɹ ɮɨɪɦɭɥ ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɩɪɨɰɟɫɫ ɜɩɢɬɵɜɚɧɢɹ ɜɨɞɵ 
ɜ ɩɨɱɜɭ ɢ ɞɨɛɟɝɚɧɢɹ ɫɬɪɭɢ ɢ ɜɨɞɵ ɩɨ ɫɭɯɨɣ ɛɨɪɨɡɞɟ ɧɚɦɢ ɫɨɫɬɚɜɥɟɧɵ ɝɪɚɮɢɤɢ 
ɡɚɜɢɫɢɦɨɫɬɟɣ ɩɨɥɢɜɧɨɣ ɧɨɪɦɵ ɜ ɤɨɧɰɟɜɨɦ ɭɱɚɫɬɤɟ ɛɨɪɨɡɞ ɢ ɞɨɛɟɝɚ ɨɬ 
ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɢ ɩɨɱɜɨɝɪɭɧɬɨɜ ɢ ɭɤɥɨɧɚ ɦɟɫɬɧɨɫɬɢ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɛɨɪɨɡɞ 
ɞɥɹ ɢɯ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɩɪɢɪɨɞɧɵɯ ɫɨɱɟɬɚɧɢɣ, ɩɪɢ ɢɫɯɨɞɧɨɣ 
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ɜɥɚɠɧɨɫɬɢ ɢ ɪɚɫɱɟɬɧɨɝɨ ɫɥɨɹ ɩɨɱɜɨɝɪɭɧɬɨɜ 0,65 – 0,70 ɧɚɢɦɟɧɶɲɟɣ ɜɥɚɠɧɨɫɬɢ 
(ɫɦ. ɪɢɫ. Қ ɢ қ) 

ɇɚ ɩɟɪɜɵɣ ɜɡɝɥɹɞ, ɬɟɩɟɪɶ ɢɦɟɹ ɬɚɤɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɨɫɬɚɜɥɟɧɧɵɟ 
ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɦɨɠɧɨ ɛɵɥɨ ɛɵ ɫɨɫɬɚɜɢɬɶ ɧɚɛɨɪ ɨɩɬɢɦɚɥɶɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɬɟɯɧɢɤɢ ɩɨɥɢɜɚ ɞɥɹ ɥɸɛɵɯ ɫɨɱɟɬɚɧɢɣ ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɢ, ɭɤɥɨɧɚ, 
ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɨɥɢɜɧɵɯ ɤɚɪɬ ɞɥɹ ɡɚɞɚɧɧɨɝɨ ɫɥɨɹ ɭɜɥɚɠɧɟɧɢɹ. Ɉɞɧɚɤɨ, 
ɩɪɨɜɟɞɟɧɢɟ ɩɨɥɢɜɨɜ ɨɛɭɫɥɨɜɥɟɧɵ ɠɟɫɬɤɢɦɢ ɪɚɦɤɚɦɢ, ɬɨ ɟɫɬɶ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ 
ɜ ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɚɯ ɝɥɭɛɢɧɚ ɫɥɨɹ ɭɜɥɚɠɧɟɧɢɹ ɩɨɱɜɨɝɪɭɧɬɨɜ ɩɪɢ 
ɩɨɥɢɜɟ ɯɥɨɩɱɚɬɧɢɤɚ ɩɪɟɞɩɢɫɚɧɚ ɞɨ ɟɝɨ ɛɭɬɨɧɢɡɚɰɢɢ – 0,5 ɦ, ɨɬ ɛɭɬɨɧɢɡɚɰɢɢ 
ɞɨ ɰɜɟɬɟɧɢɹ – 0,7 ɦ, ɜ ɩɟɪɢɨɞ ɰɜɟɬɟɧɢɹ – Қ,0 ɦ, ɜ ɩɟɪɢɨɞ ɫɨɡɪɟɜɚɧɢɹ ɨɩɹɬɶ 0,7 
ɦҲ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɠɟɥɚɧɢɟ ɞɨɫɬɢɠɟɧɢɹ ɛɨɥɟɟ ɢɥɢ ɦɟɧɟɟ ɜɵɫɨɤɨɝɨ ɄɉȾ ɫ 
ɫɨɛɥɸɞɟɧɢɟɦ ɪɹɞɚ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɜ ɫɨɱɟɬɚɧɢɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫ ɭɜɹɡɤɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɬɪɭɞɚ ɩɨɥɢɜɚɥɶɳɢɤɨɜ ɩɪɢ ɫɬɨɥɶ 
ɩɟɫɬɪɨɣ ɩɪɢɪɨɞɟ ɨɤɚɡɚɥɢɫɶ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɜɨɡɦɨɠɧɵɦɢ. 

ȼɢɞɢɦɨ ɩɪɢɞɟɬɫɹ ɨɬɯɨɞɢɬɶ ɨɬ ɧɚɲɢɯ ɫɬɚɧɞɚɪɬɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɩɨ 
ɜɨɩɪɨɫɚɦ ɝɥɭɛɢɧ ɭɜɥɚɠɧɟɧɢɹ ɢ ɦɟɠɩɨɥɢɜɧɵɯ ɩɟɪɢɨɞɨɜ ɪɚɫɩɢɫɚɧɧɵɯ ɧɚ ɜɟɫɶ 
ɩɟɪɢɨɞ ɜɟɝɟɬɚɰɢɢ. 

Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɩɨ ɦɟɪɟ ɢɫɩɚɪɟɧɢɹ ɜɥɚɝɢ ɜ ɩɨɱɜɟ ɩɨɞɬɹɝɢɜɚɟɬɫɹ ɜɟɪɯ (ɜ 
ɩɪɢɪɨɞɟ ɨɬ ɇȼ ɞɨ ȼɊɄ). ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨ 
ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɵ ɩɪɢ ɛɨɪɨɡɞɤɨɜɨɦ ɩɨɥɢɜɟ, ɬɨ ɟɫɬɶ ɛɟɡ 
ɫɭɳɟɫɬɜɟɧɧɵɯ ɝɥɭɛɢɧɧɵɯ ɫɛɪɨɫɨɜ, ɝɥɭɛɢɧɭ ɪɚɫɱɟɬɧɨɝɨ ɫɥɨɹ ɭɜɥɚɠɧɹɟɦɵɯ 
ɩɨɱɜɨɝɪɭɧɬɨɜ (ɩɨɥɢɜɧɨɣ ɧɨɪɦɵ) ɜ ɫɢɥɭ ɩɨɞɬɹɝɢɜɚɧɢɹ ɜɥɚɝɢ ɜ ɤɨɪɧɟɨɛɢɬɚɟɦɨɣ 
ɡɨɧɟ ɦɨɠɧɨ ɧɚɡɧɚɱɢɬɶ ɞɨɫɬɚɬɨɱɧɨ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ 
ɪɚɫɱɟɬɧɭɸ ɝɥɭɛɢɧɭ ɭɜɥɚɠɧɟɧɢɹ ɩɨɱɜɨɝɪɭɧɬɨɜ ɜ ɤɨɧɰɟɜɨɦ ɭɱɚɫɬɤɟ ɛɨɪɨɡɞ 
ɦɨɠɧɨ ɧɟɫɤɨɥɶɤɨ ɭɧɢɮɢɰɢɪɨɜɚɬɶ, ɬɨ ɟɫɬɶ ɞɨ ɛɭɬɨɧɢɡɚɰɢɢ ɯɥɨɩɱɚɬɧɢɤɚ – 

0,5…0,7 ɦ ɜ ɩɟɪɢɨɞɚɯ ɛɭɬɨɧɢɡɚɰɢɢ ɢ ɰɜɟɬɟɧɢɹ – Қ,0…Қ,қ ɦ, ɚ ɜ ɩɟɪɢɨɞɚɯ 
ɫɨɡɪɟɜɚɧɢɹ ɨɩɹɬɶ 0,5…0,7 ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɧɚ ɜɫɟ ɩɟɪɢɨɞɵ ɜɟɝɟɬɚɰɢɢ ɞɥɹ 
ɤɨɧɤɪɟɬɧɨɝɨ ɩɨɥɹ ɦɨɠɧɨ ɧɚɡɧɚɱɢɬɶ ɨɞɧɢ ɢ ɬɟ ɠɟ ɪɚɡɦɟɪɵ ɪɚɫɯɨɞɚ ɜɨɞɵ ɜ 
ɛɨɪɨɡɞɚɯ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɨɥɢɜɚ, ɬɨɥɶɤɨ ɞɨ ɛɭɬɨɧɢɡɚɰɢɢ ɢ ɜ ɩɟɪɢɨɞɵ 
ɫɨɡɪɟɜɚɧɢɹ ɩɨɥɢɜ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɱɟɪɟɡ ɛɨɪɨɡɞɵ, ɚ ɜ ɩɟɪɢɨɞɚɯ 
ɛɭɬɨɧɢɡɚɰɢɢ ɢ ɰɜɟɬɟɧɢɹ ɩɨ ɜɫɟɦ ɛɨɪɨɡɞɚɦ. 
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ɉɨ ɬɚɤɨɣ ɫɦɟɧɟ ɜ ɩɟɪɢɨɞ ɛɭɬɨɧɢɡɚɰɢɢ ɞɨɫɬɭɩɧɨɫɬɶ ɜɥɚɝɢ ɭɲɟɞɲɟɣ ɡɚ 
ɩɪɟɞɟɥɵ ɤɨɪɧɟɨɛɟɬɚɟɦɨɝɨ ɫɥɨɹ ɯɨɬɹ ɡɚɬɪɭɞɧɢɬɟɥɶɧɚ, ɨɧɚ ɦɨɠɟɬ ɭɫɩɟɲɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɩɪɟɞɩɨɥɢɜɧɵɟ ɞɧɢ ɫɥɟɞɭɸɳɢɯ ɩɨɥɢɜɨɜ. Ⱥ ɜ ɩɟɪɢɨɞ 
ɫɨɡɪɟɜɚɧɢɹ ɫɨɤɪɚɳɟɧɢɹ ɦɟɠɩɨɥɢɜɧɨɝɨ ɜɪɟɦɟɧɢ ɧɟ ɫɨɡɞɚɟɬ ɨɫɨɛɵɯ 
ɡɚɬɪɭɞɧɟɧɢɣ, ɬɚɤ ɤɚɤ ɜ ɷɬɨɬ ɩɟɪɢɨɞ ɦɟɠɞɭɪɹɞɧɵɟ ɨɛɪɚɛɨɬɤɢ ɯɥɨɩɱɚɬɧɢɤɚ 
ɩɪɚɤɬɢɱɟɫɤɢ ɩɪɟɤɪɚɳɚɸɬɫɹ. 

ɂɫɩɨɥɶɡɭɹ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɟɣ Қ ɢ қ, ɬɚɤ ɠɟ ɧɟɫɤɨɥɶɤɨ ɪɚɫɲɢɪɹɹ 
ɞɢɚɩɚɡɨɧ ɭɜɥɚɠɧɟɧɢɹ ɩɨɱɜɨɝɪɭɧɬɨɜ ɜ ɪɚɡɧɵɯ ɷɬɚɩɚɯ ɜɟɝɟɬɚɰɢɢ, ɜ ɬɚɛɥɢɰɟ 3 
ɩɪɢɜɟɞɟɧɵ, ɧɚ ɧɚɲ ɜɡɝɥɹɞ ɨɩɬɢɦɚɥɶɧɵɟ ɫɨɱɟɬɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɬɟɯɧɢɤɢ 
ɛɨɪɨɡɞɤɨɜɨɝɨ ɩɨɥɢɜɚ ɞɥɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɩɪɢɪɨɞɧɵɯ ɡɨɧ ɚɪɢɞɧɨɣ 
ɡɨɧɵ. (Ɍɚɛɥɢɰɚ 3 ɩɪɢɥɚɝɚɟɬɫɹ). 

ȼ ɩɪɚɤɬɢɤɟ ɢɡ-ɡɚ ɪɚɡɧɨɨɛɪɚɡɢɹ ɪɚɡɦɟɪɨɜ ɢ ɤɨɧɮɢɝɭɪɚɰɢɣ ɩɨɥɢɜɧɵɯ ɤɚɪɬ 
ɧɟ ɜɫɟɝɞɚ ɦɨɠɧɨ ɩɪɢɞɟɪɠɢɜɚɬɶɫɹ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ №3. 

ɇɚɩɪɢɦɟɪ: Ɋɚɡɦɟɪɵ ɩɨɥɢɜɧɨɣ ɤɚɪɬɵ ɩɨ ɞɥɢɧɟ 380 ɦ, ɩɨ ɲɢɪɢɧɟ Ққ5 ɦ. 
ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɚɝɪɨɬɟɯɧɢɱɟɫɤɨɣ ɤɚɪɬɵ ɯɨɡɹɣɫɬɜɚ ɩɚɯɨɬɧɵɣ ɫɥɨɣ ɩɨɱɜɵ 
ɫɨɫɬɚɜɥɹɟɬ ɥɟɝɤɢɟ ɫɭɝɥɢɧɤɢ, ɚ ɩɨɞɩɚɯɨɬɧɵɣ – ɬɹɠɟɥɨɫɭɝɥɢɧɢɫɬɵɟ. ɍɤɥɨɧ ɩɨɥɹ 
ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɛɨɪɨɡɞ 0,006қ. 

Ⱦɥɹ ɧɚɡɧɚɱɟɧɢɹ ɨɩɬɢɦɚɥɶɧɵɯ ɫɨɱɟɬɚɧɢɣ ɷɥɟɦɟɧɬɨɜ ɬɟɯɧɢɤɢ ɛɨɪɨɡɞɤɨɜɨɝɨ 
ɩɨɥɢɜɚ ɜ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ ɨɩɪɟɞɟɥɹɟɦ ɢɧɞɟɤɫɵ ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɢ ɢ ɭɤɥɨɧɚ. 
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Ɍɚɛɥɢɰɚ 3 

Ɉɩɬɢɦɚɥɶɧɵɟ ɫɨɱɟɬɚɧɢɹ 
ɷɥɟɦɟɧɬɨɜ ɬɟɯɧɢɤɢ ɩɨɥɢɜɚ ɩɨ 

ɛɨɪɨɡɞɚɦ ɯɥɨɩɱɚɬɧɢɤɚ. 
ɒɢɪɢɧɚ ɦɟɠɞɭɪɹɞɢɣ 0,6 ɦ. 

ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ ɗɥɟɦɟɧɬɵ ɬɟɯɧɢɤɢ ɩɨɥɢɜɚ ɉɨɥɢɜɧɚɹ 
ɧɨɪɦɚ ɦ3/ɝɚ 

Ɉɠɢɞɚɟɦɨ
ɟ ɄɉȾ 

ɬɟɯɧɢɤɢ 
ɩɨɥɢɜɚ 

ȼɨɞɨɩɪɨɧɢɰɚɟɦɨɫ
ɬɶ ɪɚɫɱɟɬɧɨɝɨ ɫɥɨɹ 

ɢ ɢɧɞɟɤɫ 
ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬ

ɢ 

ɋɪɟɞɧɢɟ 
ɭɤɥɨɧɵ 
ɩɨɥɹ ɩɨ 

ɧɚɩɪɚɜɥɟɧɢ
ɸ ɛɨɪɨɡɞ ɢ 

ɢɧɞɟɤɫɵ 
ɭɤɥɨɧɨɜ 

ɂɧɞɟɤ
ɫ ɩɨɥɹ 

Ⱦɥɢɧɚ 
ɛɨɪɨɡɞ

, ɦ  

Ɋɚɫɯɨɞɵ, ɥ/ɫ ȼɪɟɦɹ ɩɨɥɢɜɚ, ɱ 

Ⱦɨɛɟɝ
ɚ  

Ⱦɨɥɢɜ
ɚ  

Ⱦɨɛɟɝ
ɚ  

Ⱦɨɥɢɜ
ɚ  

ȼɫɟɝ
ɨ  

Ȼɪɭɬɬ
ɨ 

ɇɟɬɬ
ɨ 

 

ɉɨɜɵɲɟɧɧɵɟ “Ȼ” 

 

 

 

ɋɪɟɞɧɢɟ “ȼ” 

 

 

 

ɉɨɧɢɠɟɧɧɵɟ “Ƚ” 

Ȼɨɥɶɲɢɟ, II 
ɋɪɟɞɧɢɟ, III 
Ɇɚɥɵɟ IV 

 

Ȼɨɥɶɲɢɟ, II 
ɋɪɟɞɧɢɟ, III 
Ɇɚɥɵɟ IV 

 

Ȼɨɥɶɲɢɟ, II 
ɋɪɟɞɧɢɟ, III 
Ɇɚɥɵɟ IV 

Ȼ – II  

Ȼ – III 

Ȼ – IV 

 

ȼ – II  

ȼ – III 

ȼ – IV 

 

Ƚ – II  

Ƚ – III 

Ƚ – IV 

100 

150 

200 

 

150 

225 

300 

 

200 

300 

400 

0,20 

0,30 

0,50 

 

0,20 

0,30 

0,50 

 

0,20 

0,30 

0,50 

0,20 

0,30 

0,40 

 

0,15 

0,22 

0,30 

 

0,10 

0,15 

0,20 

4,0 

5,5 

5,0 

 

6,0 

7,0 

7,0 

 

5,5 

7,0 

7,0 

20,0 

18,5 

19,0 

 

18,0 

17,0 

17,0 

 

42,5 

41,0 

41,0 

 

24 

 

 

 

24 

 

 

 

48 

1440 

1440 

1515 

 

1560 

1600 

1720 

 

1600 

1650 

1775 

885 

900 

1000 

 

970 

1020 

1100 

 

1000 

1050 

1180 

0,62 

0,62 

0,66 

 

0,61 

0,63 

0,64 

 

0,62 

0,63 

0,67 
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ɉɪɢɦɟɱɚɧɢɟ: Қ. ɇɚ ɩɨɥɹɯ ɫ 
ɢɧɞɟɤɫɨɦ “Ȼ” ɧɚ ɜɫɟ 
ɩɪɨɬɹɠɟɧɢɟ ɜɟɝɟɬɚɰɢɢ, ɚ ɫ 
ɢɧɞɟɤɫɚɦɢ “ȼ” ɢ “Ƚ” ɜ 
ɩɟɪɢɨɞɵ ɞɥɹ ɛɭɬɨɧɢɡɚɰɢɢ ɢ 
ɫɨɡɪɟɜɚɧɢɹ ɯɥɨɩɱɚɬɧɢɤɚ 
ɩɨɥɢɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ 
ɛɨɪɨɡɞɵ. 

             қ.  ɉɪɢ ɲɢɪɢɧɟ ɦɟɠɞɭɪɹɞɢɣ 0,9 ɦ ɞɥɹ ɩɨɥɟɣ ɫ ɢɧɞɟɤɫɚɦɢ “ȼ – III” “ȼ – IV” ɢ ɩɨɱɜɨɝɪɭɧɬɨɜ ɫ ɢɧɞɟɤɫɚɦɢ “Ƚ” 
ɜ ɰɟɥɨɦ ɪɚɫɯɨɞ ɞɨɛɟɝɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ ɧɚ 30%, ɪɚɫɯɨɞ ɞɨɥɢɜɚ ɧɚ 50%. 

             3. Ⱦɥɹ ɩɨɥɟɣ ɫ ɢɧɞɟɤɫɚɦɢ “Ȼ” ɰɟɥɨɦ ɢ “ȼ – II” ɩɨɫɟɜ ɯɥɨɩɱɚɬɧɢɤɚ ɩɨ ɦɟɠɞɭɪɹɞɢɹɦ 0,9 ɦ ɜ ɰɟɥɹɯ ɷɤɨɧɨɦɢɢ 
ɜɨɞɵ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ
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Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ Қ ɢ қ ɞɚɧɧɚɹ ɩɨɥɢɜɧɚɹ ɤɚɪɬɚ ɩɨ ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɢ 
ɨɬɧɨɫɹɬɫɹ ɤ ɫɪɟɞɧɟɜɨɞɨɩɪɨɧɢɰɚɟɦɵɦ, ɩɨ ɭɤɥɨɧɭ ɬɚɤɠɟ ɫɪɟɞɧɢɦ, ɬɨ ɟɫɬɶ 
ɢɧɞɟɤɫ ɩɨɥɹ “ȼ – III”. 

ɋɨɝɥɚɫɧɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɬɚɛɥɢɰɵ 3 ɞɥɹ ɩɨɞɨɛɧɨɣ ɩɨɥɢɜɧɨɣ ɤɚɪɬɵ ɞɥɢɧɭ 
ɛɨɪɨɡɞ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ ққ5 ɦ. ɬɨɝɞɚ ɞɥɢɧɵ ɛɨɪɨɡɞ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɢɠɟ 
ɩɨ ɭɤɥɨɧɭ ɩɨɱɚɸɬɫɹ 380 – ққ5 = ҚҚ5 ɦ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɩɨɥɢɜɧɵɟ ɤɚɪɬɵ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ ɪɚɜɧɨɡɧɚɱɧɵɟ ɱɚɫɬɢ, ɬɨ ɟɫɬɶ ɩɨ Қ90 ɦ. 

ɂɡ ɝɪɚɮɢɤɚ ɪɢɫɭɧɤɚ Қ ɩɪɢ ɫɪɟɞɧɢɯ ɭɤɥɨɧɚɯ ɛɨɪɨɡɞ ɜ 7 ɱɚɫɨɜ ɜɪɟɦɟɧɢ 
ɨɬɜɟɞɟɧɧɵɯ ɞɥɹ ɞɨɛɟɝɚɧɢɹ Қ90 ɦ ɬɨɱɤɚ “Ɇ” ɩɨɩɚɞɚɟɬ ɜ ɢɧɬɟɪɜɚɥ ɫɩɥɨɲɧɵɯ 
ɥɢɧɢɣ ɞ= 0,Қ7 ɥ/ɫ ɢ ɞ= 0,қ5 ɥ/ɫ, ɢɯ ɢɧɞɟɪɩɨɥɚɰɢɹ ɞɚɟɬ �ˇˑˎˏ ≈ 0,қ4 ɥ/ɫ. Ɋɚɡɦɟɪ 
ɫɬɪɭɢ ɜɨɞɵ ɩɪɢ ɞɨɥɢɜɟ, ɬɨ ɟɫɬɶ ɫɨɤɪɚɳɟɧɧɵɟ ɪɚɫɯɨɞɵ ɛɨɪɨɡɞ ɩɨɫɥɟ ɞɨɛɟɝɚɧɢɹ 
ɜɨɞɵ ɞɨ ɤɨɧɰɚ ɛɨɪɨɡɞ. �ˇˑˎˏ =

��̠ ∙ �ˇˑˎ 

ɝɞɟ  �ˇˑˎˏ  – ɪɚɫɯɨɞ ɛɨɪɨɡɞ ɩɪɢ ɞɨɥɢɜɟ ɞɥɹ ɡɚɞɚɧɧɨɣ ɞɥɢɧɟ ɛɨɪɨɡɞ 

           �˗ – ɮɚɤɬɢɱɟɫɤɚɹ ɞɥɢɧɧɚ 

             � – ɪɟɤɨɦɟɧɞɭɟɦɚɹ ɞɥɢɧɚ ɛɨɪɨɡɞ (ɬɚɛɥɢɰɚ 3) 
       �ˇˑˎ – ɪɟɤɨɦɟɧɞɭɟɦɵɯ ɪɚɫɯɨɞ ɛɨɪɨɡɞ ɩɪɢ ɞɨɥɢɜɟ (ɬɚɛɥɢɰɚ 3) 
ɬɨɝɞɚ                                               �ˇˑˎˏ =

ଵ9଴ଶଶହ ∙ 0,22 ≈ 0,19 ɥ/ɫ 

ɂɦɹ ɢɧɞɟɤɫɵ ɩɨɥɢɜɧɨɣ ɤɚɪɬɵ ɢ ɪɚɫɯɨɞ ɛɨɪɨɡɞ ɩɪɢ ɞɨɥɢɜɟ, ɬɚɤ ɠɟ 
ɢɫɩɨɥɶɡɭɹ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɪɢɫ.Қ ɦɨɠɧɨ ɪɟɲɢɬɶ ɪɚɡɥɢɱɧɵɟ ɡɚɞɚɱɢ. 

ɉɪɢɦɟɪ №Қ. ȿɫɥɢ ɢɧɞɟɤɫ ɩɟɪɜɨɣ ɩɨɥɢɜɧɨɣ ɤɚɪɬɵ “Ƚ- II”, ɪɚɫɯɨɞ ɞɨɥɢɜɚ 
0,Қ ɥ/ɫ, ɬɨ ɟɫɬɶ ɧɚ ɝɪɚɮɢɤɟ ɥɢɧɢɹ Қ9, ɜɪɟɦɹ ɞɨɥɢɜɚ 30 ɱɚɫɨɜ. Ɉɩɪɟɞɟɥɢɬɟ 
ɩɨɥɢɜɧɭɸ ɧɨɪɦɭ ɧɟɬɬɨ (ɬɧ). 

Ɋɟɲɟɧɢɟ: ɉɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ ɝɪɚɮɢɤɚ ɧɚɯɨɞɢɦ ɬɨɱɤɭ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚ 30 ɱɚɫɨɜ ɞɨɥɢɜɚ, ɩɨ ɧɟɣ ɜɜɟɪɯ ɩɪɨɜɨɞɢɦ ɜɟɪɬɢɤɚɥɶɧɭɸ 
ɥɢɧɢɸ ɞɨ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɥɢɧɢɟɣ Қ9 (ɬɨɱɤɚ “ɚ”). ɉɨ ɬɨɱɤɟ “ɚ” ɩɪɨɜɨɞɢɦ 
ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɥɢɧɢɸ, ɦɟɫɬɨ ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɝɪɚɮɢɤɚ, ɬɨ 
ɟɫɬɶ 835 ɦ3/ɫ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɢɫɤɨɦɨɣ ɩɨɥɢɜɧɨɣ ɧɨɪɦɵ ɧɟɬɬɨ. 
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ɉɪɢɦɟɪ қ. ɇɚ ɬɨɦ ɠɟ ɩɨɥɟ ɢ ɪɚɫɯɨɞɟ ɛɨɪɨɡɞ ɧɚ ɫɤɨɥɶɤɨ ɱɚɫɨɜ ɦɨɠɧɨ 
ɩɨɞɚɬɶ ɩɨɥɢɜɧɨɣ ɧɨɪɦɵ ɧɟɬɬɨ ɜ ɨɛɴɟɦɟ Қ000 ɦ3/ɝɚ. 

Ɋɟɲɟɧɢɟ: ɉɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɝɪɚɮɢɤɚ ɧɚɯɨɞɢɦ ɬɨɱɤɭ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɤ Қ000 ɦ3/ɝɚ, ɩɨ ɧɟɣ ɩɪɨɜɨɞɢɦ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɥɢɧɢɸ ɞɨ ɟɟ ɩɟɪɟɫɟɱɟɧɢɹ ɫ 
ɥɢɧɢɟɣ Қ9 (ɬɨɱɤɚ “ɛ”) ɢ ɩɨ ɬɨɱɤɟ “ɛ” ɫɩɭɫɬɢɦɫɹ ɜɟɪɬɢɤɚɥɶɧɨ ɜɧɢɡ, ɞɨ 
ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ ɝɪɚɮɢɤɚ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤ 39,3 ɱɚɫɚ 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɜɪɟɦɟɧɢ ɞɨɥɢɜɚ. 

ɉɪɢɦɟɪ 3. ȿɫɥɢ ɢɧɞɟɤɫ ɩɨɥɹ “Ȼ- II” ɪɚɫɯɨɞ ɞɨɥɢɜɚ 0,Қ0 ɥ/ɫ. ɉɪɢ ɩɨɥɢɜɟ 
ɱɟɪɟɡ ɛɨɪɨɡɞɵ ɡɚ ɫɤɨɥɶɤɨ ɱɚɫɨɜ ɦɨɠɧɨ ɩɨɞɚɬɶ ɩɨɥɢɜɧɭɸ ɧɨɪɦɭ ɧɟɬɬɨ ɜ ɨɛɴɟɦɟ 
5қ5 ɦ3/ɝɚ. 

Ɋɟɲɟɧɢɟ: ɉɨɫɤɨɥɶɤɭ ɩɨɥɢɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɛɨɪɨɡɞɭ ɱɟɪɟɡ ɩɨɦɟɬɤɢ 

қ ∙ 5қ5 = Қ050 ɦ3/ɝɚ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɩɪɨɜɨɞɢɦ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɥɢɧɢɸ. 
ɉɭɬɟɦ ɢɧɬɟɪɩɨɥɹɰɢɢ �ˇˑˎ= 0,Қ4 ɥ/ɫ (ɥɢɧɢɹ 5) ɢ �=0,05 (ɥɢɧɢɹ 7). ɇɚ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɥɢɧɢɢ ɧɚɯɨɞɢɦ ɬɨɱɤɭ “№” ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɤ �ˇˑˎ= 0,Қ0 ɥ/ɫ, 
ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭ Ққ ɱɚɫɚɦ ɜɪɟɦɟɧɢ ɞɨɥɢɜɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɞɥɹ ɤɨɧɤɪɟɬɧɨɣ 
ɩɨɥɢɜɧɨɣ ɤɚɪɬɵ ɪɚɡɦɟɪ ɨɩɬɢɦɚɥɶɧɵɯ ɫɨɱɟɬɚɧɢɣ ɷɥɟɦɟɧɬɨɜ ɬɟɯɧɢɤɢ 
ɛɨɪɨɡɞɤɨɜɨɝɨ ɩɨɥɢɜɚ ɦɨɠɧɨ ɜɵɯɨɞɢɬɶ ɩɟɪɜɨɧɚɱɚɥɶɧɵɣ ɪɚɫɯɨɞ ɜɪɟɦɟɧɧɨɝɨ 
ɨɪɨɫɢɬɟɥɹ ɩɨ ɮɨɪɦɭɥɟ: �˅.ˑˇˑ˄ =

�ˇˑ˄ ∙ ��˅.ˑ  

 ɝɞɟ � – ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɨɥɢɜɚɟɦɵɯ ɛɨɪɨɡɞ � =
��  

B – ɲɢɪɢɧɚ ɩɨɥɢɜɧɨɣ ɤɚɪɬɵ ɢɥɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɨɥɢɜɚɟɦɨɣ ɩɨɥɨɫɵ, ɦ 

ɚ – ɲɢɪɢɧɚ ɦɟɠɞɭɪɹɞɢɣ, ɦ  
 ȿɫɥɢ ɲɢɪɢɧɚ ɦɟɠɞɭɪɹɞɢɣ ɚ = 0,6 ɦ, ɬɨ � =

ଵଶହ଴,଺ = 208 ɲɬ  �˅.ˑ- ɄɉȾ ɜɪɟɦɟɧɧɨɝɨ ɨɪɨɫɢɬɟɥɹ, ɟɫɥɢ ɢɯ ɩɪɢɧɹɬɶ 0,95, ɬɨ  �˅.ˑˇˑ˄ =
0,24 ∙ 208

0,95
≈ 52,5 ˎ/� 
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 Ɋɚɫɯɨɞ ɜɪɟɦɟɧɧɨɝɨ ɨɪɨɫɢɬɟɥɹ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɣ ɩɨɫɥɟ ɞɨɛɟɝɚɧɢɹ ɫɬɪɭɢ 
ɜɨɞɵ ɞɨ ɤɨɧɰɚ ɛɨɪɨɡɞ �˅.ˑˇˑ˄ =

0,19 ∙ 208

0,95
= 41,5 ˎ/� 

 Ɋɚɫɯɨɞ ɭɱɚɫɬɤɨɜɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ �˖.˓ = �˅.ˑ ∙ 1�˖.˓ 

ɝɞɟ �˅.ˑ – ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɟɣɫɬɜɭɸɳɢɯ ɜɪɟɦɟɧɧɵɯ ɨɪɨɫɢɬɟɥɟɣ 

      �˖.˓ – ɄɉȾ ɭɱɚɫɬɤɨɜɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ, ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɩɪɢɧɢɦɚɟɦ 0,96, 
ɬɨɝɞɚ ɪɚɫɯɨɞ ɭɱɚɫɬɤɨɜɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɜ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɩɨɥɢɜɚ �˖.˓ˇˑ˄ = 2 ∙ 52,5 ∙ 1

0,96
= 110 ˎ/˔ 

ɉɨɫɥɟ ɞɨɛɟɝɚɧɢɹ ɫɬɪɭɢ ɞɨ ɤɨɧɰɚ ɛɨɪɨɡɞ �˖.˓ˇˑˎ = 2 ∙ 41,5 ∙ 1

0,96
= 86,5 ˎ/˔ 

Ʉɨɥɢɱɟɫɬɜɨ ɨɛɪɚɡɨɜɚɜɲɟɟɫɹ, ɩɨɫɥɟ ɞɨɛɟɝɚɧɢɹ ɢɡɥɢɲɟɤ ɜɨɞɵ: ∆�˖˓ = �˖.˓ˇˑ˄ − �˖.˓ˇˑˎ = 110− 86,5 = 24,5 ˎ/˔ 
ɂɯ ɦɨɠɧɨ ɧɚɩɪɚɜɢɬɶ ɞɥɹ ɩɨɥɢɜɚ ɦɧɨɝɨɥɟɬɧɢɯ ɤɭɥɶɬɭɪ, ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ, 

ɫɚɞɨɜ ɢ ɜɢɧɨɝɪɚɞɧɢɤɨɜ ɢɥɢ ɩɪɢɭɫɚɞɟɛɧɵɯ ɭɱɚɫɬɤɨɜ. 
ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫɤɨɪɨɫɬɶ ɞɨɛɟɝɚɧɢɹ ɫɬɪɭɢ ɜɨɞɵ ɡɚɜɢɫɢɬ ɨɬ 

ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɩɪɢɪɨɞɧɵɯ ɮɚɤɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɜɨɡɦɨɠɧɨ 
ɩɨɥɧɨɫɬɶɸ ɭɱɢɬɵɜɚɬɶ. ɇɟɨɛɯɨɞɢɦɨ ɜɚɪɶɢɪɨɜɚɬɶ ɫ ɪɚɫɯɨɞɨɦ ɞɨɛɟɝɚɧɢɹ. ȼɚɠɧɨ, 
ɱɬɨɛɵ ɜɵɞɟɪɠɚɬɶ ɜɪɟɦɹ ɨɬɜɟɞɟɧɧɨɟ ɧɚ ɞɨɛɟɝ ɫɬɪɭɢ ɢ ɜɨɞɵ ɞɨ ɤɨɧɰɚ ɛɨɪɨɡɞ ɢ 
ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɞɨɛɟɝɚɧɢɹ ɜɨɞɵ ɞɨ ɤɨɧɰɚ ɜɫɟɯ ɛɨɪɨɡɞ. 

Ɋɚɫɯɨɞ ɭɱɚɫɬɤɨɜɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɢ ɜɪɟɦɟɧɧɵɯ ɨɪɨɫɢɬɟɥɟɣ ɦɨɠɧɨ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɪɢ ɩɨɦɨɳɢ ɫɬɚɧɞɚɪɬɧɵɯ ɢɥɢ ɩɟɪɟɧɨɫɧɵɯ ɜɨɞɨɦɟɪɧɵɯ 
ɭɫɬɪɨɣɫɬɜ. 

ɄɉȾ ɬɟɯɧɢɤɢ ɛɨɪɨɡɞɤɨɜɨɝɨ ɩɨɥɢɜɚ, ɷɥɟɦɟɧɬɵ ɤɨɬɨɪɨɝɨ ɩɨɞɨɛɪɚɧɵ ɩɨ 
ɩɪɟɞɥɚɝɚɟɦɨɣ ɦɟɬɨɞɢɤɟ ɧɢɠɟ ɱɟɦ ɜ ɪɚɧɧɟɟ ɩɪɟɞɩɨɥɨɠɟɧɧɵɯ ɧɨɪɦɚɬɢɜɚɯ, ɧɨ 
ɨɧɢ ɩɪɚɤɬɢɱɟɫɤɢ ɨɫɭɳɟɫɬɜɢɦɵɟ ɜ ɪɟɚɥɶɧɨɣ ɠɢɡɧɢ. 

ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵғ 
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