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ɉɪɨɮɢɥɶ: Ɍɟɯɧɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɜ ɚɝɪɨɛɢɡɧɟɫɟ

Кɚɮɟɞɪɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɪɟɦɨɧɬɚ ɦɚɲɢɧ
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Ɍɟɦɚ: «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɚɛɨɱɢɯ 

ɨɪɝɚɧɨɜ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 

ɩɨɜɨɪɨɬɧɨɝɨ ɫɬɨɥɚ ɞɥɹ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ»

Шɢɮɪ  35.03.06.201.18.ɋɋɊ.00.00.00 ɉɁ

Ⱦɢɩɥɨɦɧɢɤ  ɫɬɭɞɟɧɬ   ______________  Ƚɚɛɞɪɚɯɦɚɧɨɜ Ȼ.Ɇ

Ɋɭɤɨɜɨɞɢɬɟɥɶ   ɫɬ. ɩɪɟɩɨɞɚɜɚɬɟɥɶ   ______________  Ƚɢɦɚɥɬɞɢɧɨɜ ɂ.ɏ.
ɩɨɞɩɢɫɶ Ɏ.ɂ.Ɉ.

Ɉɛɫɭɠɞɟɧ ɧɚ ɡɚɫɟɞɚɧɢɢ ɤɚɮɟɞɪɵ ɢ ɞɨɩɭɳɟɧ ɤ ɡɚɳɢɬɟ
(ɩɪɨɬɨɤɨɥ №ИИИ ɨɬ ИИИИИИИИИИИИИИИ2018)

Ɂɚɜ. ɤɚɮɟɞɪɨɣ  ɩɪɨɮɟɫɫɨɪ     ______________  Ⱥɞɢɝɚɦɨɜ ɇ.Ɋ.
ɭɱɟɧɨɟ ɡɜɚɧɢɟ ɩɨɞɩɢɫɶ Ɏ.ɂ.Ɉ

Кɚɡɚɧɶ – 2018 ɝ.

БИ
БЛ
ИО
ТЕ
КА
ФГ
БО
У В
О КА

ЗА
НС
КИ
Й
ГО
СУ
ДА
РС
ТВ
ЕН
НЫ
Й АГ

РА
РН
ЫЙ

 УН
ИВ
ЕР
СИ
ТЕ
Т

БИ
БЛ
ИО
ТЕ
КА
ФГ
БО
У В
О КА

ЗА
НС
КИ
Й
ГО
СУ
ДА
РС
ТВ
ЕН
НЫ
Й АГ

РА
РН
ЫЙ

 УН
ИВ
ЕР
СИ
ТЕ
Т

БИ
БЛ
ИО
ТЕ
КА
ФГ
БО
У В
О КА

ЗА
НС
КИ
Й
ГО
СУ
ДА
РС
ТВ
ЕН
НЫ
Й АГ

РА
РН
ЫЙ

 УН
ИВ
ЕР
СИ
ТЕ
Т

БИ
БЛ
ИО
ТЕ
КА
ФГ
БО
У В
О КА

ЗА
НС
КИ
Й
ГО
СУ
ДА
РС
ТВ
ЕН
НЫ
Й АГ

РА
РН
ЫЙ

 УН
ИВ
ЕР
СИ
ТЕ
Т



ɎȽȻɈɍ ȼɈ Ʉɚɡɚɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧыɣ ɚɝɪɚɪɧыɣ ɭɧɢɜɟɪɫɢɬɟɬ

ɂɧɫɬɢɬɭɬ ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɟɪɜɢɫɚ

Кɚɮɟɞɪɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɪɟɦɨɧɬɚ ɦɚɲɢɧ

ɇɚɩɪɚɜɥɟɧɢɟ:  35.03.06  «Ⱥɝɪɨɢɧɠɟɧɟɪɢɹ»

ɉɪɨɮɢɥɶ: Ɍɟɯɧɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɜ ɚɝɪɨɛɢɡɧɟɫɟ

«ɍɌȼȿɊɀȾȺɘ»

Ɂɚɜ. ɤɚɮɟɞɪɨɣ

_____________________/____________/ 

«ИИИИИИИИ»ИИИИИИИИИИИИИИ 20ИИИИ ɝ.

ɁȺȾȺɇɂȿ

ɧɚ ɜыɩɭɫɤɧɭю ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭю ɪɚɛɨɬɭ

ɋɬɭɞɟɧɬɭ Ƚɚɛɞɪɚɯɦɚɧɨɜɭ Ȼ.Ɇ.
Ɍɟɦɚ ȼКɊ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 
ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 
ɩɨɜɨɪɨɬɧɨɝɨ ɫɬɨɥɚ ɞɥɹ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ» 
ɭɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɜɭɡɭ ɨɬ «ИИ» ИИИИИИИИИИИИИИИ2018 ɝ. №ИИИИИИ

2. ɋɪɨɤ ɫɞɚɱɢ ɫɬɭɞɟɧɬɨɦ ɡɚɤɨɧɱɟɧɧɨɣ ȼКɊ  ИИИИИИИИИИИИИИИИ

3. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: ɧɨɪɦɚɬɢɜɧɨ ɫɩɪɚɜɨɱɧɚɹ ɥɢɬɟɪɚɬɭɪɚ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ
ɤɚɪɬɵ, ɪɟɡɭɥɶɬɚɬɵ ɡɚɦɟɪɨɜ ɢɡɧɨɫɨɜ ɞɟɬɚɥɟɣ.
4. ɉɟɪɟɱɟɧɶ ɩɨɞɥɟɠɚɳɢɯ ɪɚɡɪɚɛɨɬɤɟ ɜɨɩɪɨɫɨɜ

4.1 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢ ɭɩɪɨɱɧɟɧɢɹ
ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ.

4.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢ 
ɭɩɪɨɱɧɟɧɢɹ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ.

4.3 Кɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɪɚɡɪɚɛɨɬɤɚ, ɪɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
ɤɨɧɫɬɪɭɤɰɢɢ
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5. ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ

1. Ⱥɧɚɥɢɡ ɬɟɯɧɨɥɨɝɢɣ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢ ɭɩɪɨɱɧɟɧɢɹ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ
ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ.

2. Ɋɟɦɨɧɬɧɵɣ ɱɟɪɬɟɠ.

3. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɤɚɪɬɵ ɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ.

4. ɋɛɨɪɨɱɧɵɣ ɱɟɪɬɟɠ ɩɨɜɨɪɨɬɧɨɝɨ ɫɬɨɥɚ.
5. Ɋɚɛɨɱɢɟ ɱɟɪɬɟɠɢ ɞɟɬɚɥɟɣ.

6. Кɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ȼКɊ

Ɋɚɡɞɟɥ Кɨɧɫɭɥɶɬɚɧɬ
Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ
ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ
Кɨɧɫɬɪɭɤɬɢɜɧɚɹ ɱɚɫɬɶ

7. Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ

ɄȺɅȿɇȾȺɊɇЫɃ ɉɅȺɇ

№ 
ɩ/ɩ

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɬɚɩɨɜ ɜɵɩɨɥɧɟɧɢɹ 
ȼКɊ

ɋɪɨɤ 
ɜɵɩɨɥɧɟɧɢɹ ɉɪɢɦɟɱɚɧɢɟ

1 Ⱥɧɚɥɢɡ ɬɟɯɧɨɥɨɝɢɣ ɢ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ

2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ
3 Кɨɧɫɬɪɭɤɬɢɜɧɚɹ ɱɚɫɬɶ

ɋɬɭɞɟɧɬ-ɞɢɩɥɨɦɧɢɤИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ (ИИИИИИИИИИИИИИИ)

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼКɊ ____________________________ (_____________)
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ȺɇɇɈɌȺɐɂə

ɇɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ Ƚɚɛɞɪɚɯɦɚɧɨɜɚ Ȼ.Ɇ.,

ɜɵɩɨɥɧɟɧɧɭɸ ɧɚ ɬɟɦɭ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɫ 

ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɜɨɪɨɬɧɨɝɨ ɫɬɨɥɚ ɞɥɹ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ».

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɨɹɫɧɢɬɟɥɶɧɭɸ 

ɡɚɩɢɫɤɭ ɢɡ ИИ ɥɢɫɬɨɜ ɩɟɱɚɬɧɨɝɨ ɬɟɤɫɬɚ ɢ ɝɪɚɮɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɧɚ  ИИ 

ɥɢɫɬɚɯ ɮɨɪɦɚɬɚ Ⱥ1, ɫɨɞɟɪɠɢɬ__ ɪɢɫɭɧɤɨɜ, ИИ ɬɚɛɥɢɰ, ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ 

ɥɢɬɟɪɚɬɭɪɵ ɫɨɞɟɪɠɢɬ ИИ ɧɚɢɦɟɧɨɜɚɧɢɣ.

Ɍɟɤɫɬɨɜɵɟ ɞɨɤɭɦɟɧɬɵ ɪɚɛɨɬɵ ɫɨɞɟɪɠɚɬ ɩɨɹɫɧɢɬɟɥɶɧɭɸ ɡɚɩɢɫɤɭ, 

ɫɨɫɬɨɹɳɭɸ ɢɡ ɜɜɟɞɟɧɢɹ, _ ɪɚɡɞɟɥɨɜ, ɡɚɤɥɸɱɟɧɢɹ ɢ ɫɩɢɫɤɚ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ 

ɥɢɬɟɪɚɬɭɪɵ; ɩɪɢɥɨɠɟɧɢɹ ɢ ɫɩɟɰɢɮɢɤɚɰɢɸ.

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ. ɉɪɢɜɟɞɟɧɵ ɩɪɢɱɢɧɵ ɩɨɬɟɪɢ

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢ ɨɫɧɨɜɧɵɟ ɞɟɮɟɤɬɵ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɦɚɲɢɧ ɞɥɹ 

ɨɛɪɚɛɨɬɤɢ ɩɨɱɜɵ. ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɜɚɪɨɱɧɨ-ɧɚɩɥɚɜɨɱɧɵɯ 

ɪɚɛɨɬ.  ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ  ɩɪɢɜɨɞɢɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ.

ȼɵɛɪɚɧ ɪɚɰɢɨɧɚɥɶɧɵɣ ɫɩɨɫɨɛ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɜɵɩɨɥɧɟɧ ɪɟɦɨɧɬɧɵɣ ɱɟɪɬɟɠ 

ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ. ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɩɪɢɜɟɞɟɧɵ 

ɦɟɪɨɩɪɢɹɬɢɹ  ɩɨ ɪɚɡɪɚɛɨɬɤɟ  ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɜɨɪɨɬɧɨɝɨ ɫɬɨɥɚ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 

ɫɜɚɪɨɱɧɨ-ɧɚɩɥɚɜɨɱɧɵɯ ɪɚɛɨɬ. Ɉɩɢɫɚɧɚ ɪɚɛɨɬɚ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɜɵɩɨɥɧɟɧɵ 

ɢɧɠɟɧɟɪɧɵɟ ɪɚɫɱɟɬɵ ɤɨɧɫɬɪɭɤɰɢɢ. Ɋɚɡɪɚɛɨɬɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɧɫɬɪɭɤɰɢɢ. Ɋɚɡɪɚɛɨɬɚɧɚ ɢɧɫɬɪɭɤɰɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɟ 

ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɜɚɪɨɱɧɨ-ɧɚɩɥɚɜɨɱɧɵɯ ɪɚɛɨɬ ɧɚ ɩɨɜɨɪɨɬɧɨɦ ɫɬɨɥɟ. Ⱦɚɧɨ

ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ

ɩɨɜɨɪɨɬɧɨɝɨ ɫɬɨɥɚ.
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Abstract 

Gabdrakhmanov BM, graduated qualification work, performed on the theme 

"Designing the technological process of restoration of working organs of soil-

cultivating machines with the development of the design of the turntable for 

welding works". 

The final qualifying work includes an explanatory note from __ sheets of 

printed text and graphic materials on __ sheets of A1 format, contains __ 

drawings, __ tables, the list of references contains __ names. 

The text documents of the work contain an explanatory note consisting of an 

introduction, _ sections, conclusion and list of used literature; application and 

specification. 

The first section analyzes the working conditions of the working organs of 

tillers. The reasons for the loss of efficiency and the main defects in the working 

organs of machines for tillage are given. The analysis of existing designs of 

auxiliary equipment for welding and surfacing is carried out. The second section 

provides the development of a technological process for restoring the working 

organs of tillage machines. A rational method of restoration is chosen, a repair 

drawing and a technological map for restoration are made. In the third section, 

steps are taken to develop the design of a turntable for welding and surfacing. The 

work of the device is described, engineering calculations of the design are 

performed. Measures have been developed for the safe operation of the structure. 

The instruction on safe work at performance of welding-surfacing works on a 

turntable is developed. A feasibility study on the feasibility of using a turntable is 

given. 
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ВВȿȾȿɇИȿ 

Ɉɤɨɥɨ 75% ɞɟɬɚɥɟɣ, ɜɵɛɪɚɤɨɜɵɜɚɟɦɵɯ ɩɪɢ ɩɟɪɜɨɦ ɤɚɩɢɬɚɥɶɧɨɦ 

ɪɟɦɨɧɬɟ, ɹɜɥɹɸɬɫɹ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɵɦɢ, ɥɢɛɨ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ 

ɜɨɨɛɳɟ ɛɟɡ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. ɉɨɷɬɨɦɭ ɜɦɟɫɬɨ ɩɪɢɨɛɪɟɬɟɧɢɹ ɧɨɜɵɯ ɡɚɩɚɫɧɵɯ 

ɱɚɫɬɟɣ ɫɥɟɞɭɟɬ ɜɬɨɪɢɱɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɡɧɨɲɟɧɧɵɟ ɞɟɬɚɥɢ ɦɚɲɢɧ, 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɜ ɩɪɨɰɟɫɫɟ ɪɟɦɨɧɬɚ. 

Иɡ ɪɟɦɨɧɬɧɨɣ ɩɪɚɤɬɢɤɢ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ ɜɵɛɪɚɤɨɜɚɧɧɵɯ ɩɨ 

ɢɡɧɨɫɭ ɞɟɬɚɥɟɣ ɬɟɪɹɸɬ ɜ ɜɟɫɟ ɧɟ ɛɨɥɟɟ 1-2% ɢɫɯɨɞɧɨɣ ɦɚɫɫɵ. ɉɪɢ ɷɬɨɦ 

ɩɪɨɱɧɨɫɬɶ ɞɟɬɚɥɟɣ ɩɪɚɤɬɢɱɟɫɤɢ ɫɨɯɪɚɧɹɟɬɫɹ. ɇɚɩɪɢɦɟɪ, 95% ɞɟɬɚɥɟɣ 

ɞɜɢɝɚɬɟɥɟɣ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɜɵɛɪɚɤɨɜɵɜɚɸɬ ɩɪɢ ɢɡɧɨɫɚɯ, ɧɟ 

ɩɪɟɜɵɲɚɸɳɢɯ 0,3 ɦɦ. ɢ ɛɨɥɶɲɢɧɫɬɜɨ ɢɡ ɧɢɯ ɦɨɝɭɬ ɛɵɬɶ ɜɬɨɪɢɱɧɨ 

ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɨɫɥɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. 

Эɤɨɧɨɦɢɱɟɫɤɚɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɪɟɦɨɧɬɚ ɨɛɭɫɥɨɜɥɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɩɨɜɬɨɪɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɨɥɶɲɢɧɫɬɜɚ ɞɟɬɚɥɟɣ ɤɚɤ ɝɨɞɧɵɯ, ɬɚɤ ɢ ɩɪɟɞɟɥɶɧɨ 

ɢɡɧɨɲɟɧɧɵɯ ɩɨɫɥɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. Эɬɨ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɟɦɨɧɬ ɜ 

ɛɨɥɟɟ ɤɨɪɨɬɤɢɟ ɫɪɨɤɢ ɫ ɦɟɧɶɲɢɦɢ ɡɚɬɪɚɬɚɦɢ ɦɟɬɚɥɥɚ ɢ ɞɪɭɝɢɯ ɦɚɬɟɪɢɚɥɨɜ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɡɚɬɪɚɬɚɦɢ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɧɨɜɵɯ ɦɚɲɢɧ. 

Сɟɛɟɫɬɨɢɦɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɯ 

ɞɟɬɚɥɟɣ ɧɟ ɩɪɟɜɵɲɚɟɬ 50% ɫɬɨɢɦɨɫɬɢ ɧɨɜɵɯ, ɪɚɫɯɨɞ ɦɚɬɟɪɢɚɥɨɜ ɜ 15-20 ɪɚɡ 

ɧɢɠɟ, ɱɟɦ ɧɚ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɟ. Вɵɫɨɤɚɹ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɪɟɦɨɧɬɚ ɢɡɧɨɲɟɧɧɵɯ ɞɟɬɚɥɟɣ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɫɧɢɠɚɟɬ 

ɡɚɬɪɚɬɵ ɢ ɬɟɦ ɫɚɦɵɦ ɨɛɟɫɩɟɱɢɜɚɟɬ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ ɜ ɭɫɥɨɜɢɹɯ 

ɪɵɧɨɱɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 
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1 ȺɇȺɅɂɁ ɍɋɌɊɈɃɋɌȼȺ, ɉɊɂɑɂɇ ɉɈɌȿɊɂ ɊȺȻɈɌɈɋȺɈɋɈȻɇɈɋɌɂ, 

ɆȿɌɈȾɈȼ ȼɈɋɋɌȺɇɈȼɅȿɇɂə ɂ ɉɈȼȿɊɏɇɈɋɌɇɈȽɈ ɍɉɊɈɑɇȿɇɂə 

ɊȺȻɈɑɂɏ ɈɊȽȺɇɈȼ ɉɈɑȼɈɈȻɊȺȻȺɌɕȼȺɘɓɂɏ ɆȺɒɂɇ 

1.1 Ⱥɧɚɥɢɡ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ  ɢ ɨɩɢɫɚɧɢɟ  ɩɪɢɱɢɧ ɩɨɬɟɪɢ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ 

Ɋɚɛɨɱɢɟ ɨɪɝɚɧɵ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɩɨɞɜɟɪɠɟɧɵ ɫɢɥɶɧɨɦɭ 

ɚɛɪɚɡɢɜɧɨɦɭ ɢɡɧɨɫɭ.  

Ⱦɥɹ ɝɪɭɩɩɢɪɨɜɚɧɢɹ ɩɨɱɜ ɫɭɳɟɫɬɜɭɟɬ ɤɪɢɬɟɪɢɣ ɚɛɪɚɡɢɜɧɨɝɨ ɢɡɧɨɫɚ ɩɨ 

ɫɨɞɟɪɠɚɧɢɸ ɜ ɧɢɯ «ɮɢɡɢɱɟɫɤɨɝɨ ɩɟɫɤɚ» (ɱɚɫɬɢɰɵ ɪɚɡɦɟɪɨɦ ɛɨɥɟɟ 0,01 ɦɦ). 

ɋɭɳɟɫɬɜɭɟɬ ɬɪɢ ɝɪɭɩɩɵ ɩɨɱɜ.  

ȼ ɩɟɪɜɭɸ ɝɪɭɩɩɭ ɜɯɨɞɹɬ ɩɨɱɜɵ ɫ ɦɚɥɨɣ ɢɡɧɚɲɢɜɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ, 

ɫɨɞɟɪɠɚɳɢɟ ɞɨ 80 % «ɮɢɡɢɱɟɫɤɨɝɨ» ɩɟɫɤɚ; ɜɨ ɜɬɨɪɭɸ – ɫɭɩɟɫɱɚɧɵɟ ɢ 

ɩɟɫɱɚɧɵɟ ɩɨɱɜɵ ɫɨ ɫɪɟɞɧɢɦ ɚɛɪɚɡɢɜɧɵɦ ɢɡɧɨɫɨɦ, ɫɨɞɟɪɠɚɳɢɟ ɨɬ 80 ɞɨ 95 % 

«ɮɢɡɢɱɟɫɤɨɝɨ» ɩɟɫɤɚ ɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɚɦɟɧɢɫɬɵɯ ɜɤɥɸɱɟɧɢɣ; ɜ 

ɬɪɟɬɶɸ ɜɤɥɸɱɟɧɵ ɩɨɱɜɵ, ɫɨɞɟɪɠɚɳɢɟ ɨɬ 95 ɞɨ 100 % «ɮɢɡɢɱɟɫɤɨɝɨ»  ɩɟɫɤɚ ɫ 

ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɤɚɦɧɟɣ ɢ ɨɛɥɚɞɚɸɳɢɟ ɛɨɥɶɲɢɦ ɚɛɪɚɡɢɜɧɵɦ ɢɡɧɨɫɨɦ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɚɛɪɚɡɢɜɧɵɣ ɢɡɧɨɫ ɥɟɦɟɯɨɜ ɞɥɹ ɩɟɪɜɨɣ ɝɪɭɩɩɵ ɩɨɱɜ 

ɤɨɥɟɛɥɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 2 ɞɨ 30 ɝ/ɝɚ, ɜɬɨɪɨɣ – ɨɤɨɥɨ 100 ɝ/ɝɚ, ɬɪɟɬɶɟɣ – ɞɨ 

260 ɝ/ɝɚ (ɝɪɚɦɦɨɜ ɦɟɬɚɥɥɚ ɧɚ 1 ɝɚ ɩɚɲɧɢ ɫ 1 ɥɟɦɟɯɚ) Д  ]. 

Ʌɟɦɟɯ ɩɥɭɝɚ.  Ʌɟɦɟɯ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɬɪɟɡɚɧɢɹ (ɨɬɪɵɜɚɧɢɹ) ɩɥɚɫɬɚ 

ɩɨɱɜɵ ɨɬ ɞɧɚ ɛɨɪɨɡɞɵ ɢ ɧɚɩɪɚɜɥɟɧɢɹ ɟɝɨ ɧɚ ɨɬɜɚɥ. ɍɫɬɚɧɨɜɤɚ ɥɟɦɟɯɨɜ ɩɨ 

ɨɬɧɨɲɟɧɢɸ ɤ ɞɧɭ ɛɨɪɨɡɞɵ ɢ ɤ ɨɫɢ ɞɜɢɠɟɧɢɹ ɜ ɛɨɥɶɲɨɣ ɫɬɟɩɟɧɢ 

ɩɪɟɞɨɩɪɟɞɟɥɹɟɬ ɯɚɪɚɤɬɟɪ ɢɡɧɚɲɢɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɩɪɢɱɢɧɨɣ 

ɩɨɜɵɲɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɩɪɢɯɨɞɹɳɟɣɫɹ ɧɚ ɧɨɫɨɜɭɸ ɱɚɫɬɶ ɥɟɦɟɯɚ.  

ɉɪɢ ɜɫɩɚɲɤɟ ɩɨɱɜɵ ɤɨɧɬɭɪ ɥɟɦɟɯɚ ɡɧɚɱɢɬɟɥɶɧɨ ɢɡɦɟɧɹɟɬɫɹ. ɇɚɢɛɨɥɟɟ 

ɫɢɥɶɧɨ ɢɡɧɚɲɢɜɚɟɬɫɹ ɧɨɫɨɜɚɹ ɱɚɫɬɶ ɥɟɦɟɯɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɢɫɱɟɡɚɟɬ 

ɞɨɥɨɬɨɨɛɪɚɡɧɵɣ ɜɵɫɬɭɩ. Ɉɫɬɪɵɣ ɭɝɨɥ ɡɚɞɧɟɝɨ ɤɨɧɰɚ ɥɟɦɟɯɚ ɩɨ ɦɟɪɟ 

ɢɡɧɚɲɢɜɚɧɢɹ ɫɤɪɭɝɥɹɟɬɫɹ, ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɩɨɜɵɲɟɧɧɨɣ ɫɤɨɪɨɫɬɶɸ ɞɜɢɠɟɧɢɹ 

ɱɚɫɬɢɰ ɩɨɱɜɵ, ɨɛɬɟɤɚɸɳɢɯ ɷɬɨɬ ɭɝɨɥ. 
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ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɥɟɦɟɯɚ ɩɪɢɨɛɪɟɬɚɸɬ ɫɥɟɞɭɸɳɢɟ ɞɟɮɟɤɬɵ: ɢɡɧɨɫ ɩɨ 

ɲɢɪɢɧɟ (ɩɟɪɜɚɹ ɫɬɚɞɢɹ ɬɚɤɨɝɨ ɢɡɧɨɫɚ – ɡɚɬɭɩɥɟɧɢɟ); ɢɡɧɨɫ ɩɨ ɬɨɥɳɢɧɟ – 

ɚɛɪɚɡɢɜɧɵɣ ɢɡɧɨɫ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɨɫɨɛɟɧɧɨ ɧɚ ɩɟɫɱɚɧɵɯ ɩɨɱɜɚɯ; ɢɡɝɢɛ 

(ɩɪɢ ɫɬɨɥɤɧɨɜɟɧɢɢ ɥɟɦɟɯɚ ɫ ɩɪɟɩɹɬɫɬɜɢɟɦ); ɤɨɪɪɨɡɢɹ; ɬɪɟɳɢɧɵ; ɨɛɥɨɦɵ.  

ɗɫɤɢɡ ɥɟɦɟɯɚ ɢ ɨɫɧɨɜɧɵɟ ɞɟɮɟɤɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.1.  

 

 

ɆȺɌȿɊɂȺɅ: ɋɌȺɅɖ Ʌ 56 ȽɈɋɌ 380-57 ɌȼȿɊȾɈɋɌɖ: HRC 38…63 

ɆȺɋɋȺ: 4,5 ɤɝ 

 

Ɋɢɫɭɧɨɤ 1.1  - ɗɫɤɢɡ ɥɟɦɟɯɚ ɉɇɑɋ 01.702 

Ɉɫɧɨɜɧɵɟ ɞɟɮɟɤɬɵ, ɜɫɬɪɟɱɚɸɳɢɟɫɹ ɭ ɥɟɦɟɯɨɜ ɉɇɑɋ 01.702 ɩɥɭɝɚ 

ɉɅɉ-6-35, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1. 

Ɍɚɛɥɢɰɚ 1.1 - Ɉɫɧɨɜɧɵɟ ɞɟɮɟɤɬɵ ɥɟɦɟɯɨɜ ɉɇɑɋ 01.702 

ȼɨɡɦɨɠɧɵɣ ɞɟɮɟɤɬ 
Ɋɚɡɦɟɪɵ ɦɦ. 

ɧɨɦɢɧɚɥɶɧɵɣ ɞɨɩɭɫɬɢɦɵɣ 

1. ɂɡɧɨɫ ɩɨ ɲɢɪɢɧɟ 122 92 

2. ɂɡɧɨɫ ɧɨɫɤɚ 50 -- 

3. ɂɡɧɨɫ ɮɚɫɨɤ ɤɪɟɩɟɠɧɵɯ ɨɬɜɟɪɫɬɢɣ φ 24 -- 

 

Ʌɟɦɟɯ ɉɇɑɋ 01.702 ɹɜɥɹɟɬɫɹ ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ ɩɥɭɝɚ ɉɅɉ-6-35, 

ɤɨɬɨɪɵɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɫɩɚɲɤɢ ɩɨɱɜ ɫ ɭɞɟɥɶɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɞɨ 0,09 

Ɇɉɚ ɧɚ ɝɥɭɛɢɧɭ ɞɨ 30 ɫɦ ɩɨɞ ɡɟɪɧɨɜɵɟ ɤɭɥɶɬɭɪɵ. Ⱥɝɪɟɝɚɬɢɪɭɟɬɫɹ ɫ 

ɬɪɚɤɬɨɪɚɦɢ Ɍ-150, ȾɌ-75Ɇ. Ʌɟɦɟɯ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɫɬɚɥɢ Ʌ56, ɯɢɦɢɱɟɫɤɢɣ 

ɫɨɫɬɚɜ, ɦɟɯɚɧɢɱɟɫɤɢɟ, ɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɨɬɨɪɨɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɢɠɟ ɜ 

ɬɚɛɥɢɰɚɯ 2, 3, 4 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 

Ɍɚɛɥɢɰɚ 1.2 - ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɫɬɚɥɢ Ʌ 56 ȽɈɋɌ 380-57 

Ɇɚɬɟɪɢɚɥ C, % S, % Mn, % S, % P, % 

   Ʌɟɦɟɲɧɚɹ ɫɬɚɥɶ 

Ʌ 56  ȽɈɋɌ 380-57 
0,54…0,64 0,15…0,47 0,5…0,8 ≤ 0,05 
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Ɍɚɛɥɢɰɚ 1.3 - Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɬɚɥɢ Ʌ 56 ȽɈɋɌ 380-57 

ɇɨɪɦɚɥɢɡɚɰɢɹ  t=860-880  

Ɉɬɩɭɫɤ  t=610-630 

σɜ, Ɇɉɚ σɬ, Ɇɉɚ δ, % 
ɄɋV  

ɤȾɠ/ɦ2
  

569 334 11 245 

 
Ɍɚɛɥɢɰɚ 1.4 - Ɏɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɬɚɥɢ Ʌ 56  ȽɈɋɌ 380-57 

HB , ɤɝ/ɦ3
 λ , ɜɬ/ɦºC  α∙106,1/ℰº 

300 7280 68 11 

Ʌɚɩɚ ɤɭɥɶɬɢɜɚɬɨɪɚ  

Ɋɵɯɥɢɬɟɥɶɧɵɟ ɥɚɩɵ ɢɡɝɨɬɨɜɥɹɸɬ ɢɡ ɫɬɚɥɢ ɋɬ. 5 ɢ ɋɬ. 6 ɬɨɥɳɢɧɨɣ 5...7 

ɦɦ ɫ ɬɜɟɪɞɨɫɬɶɸ 42...52 ɇRɋ ɧɚ ɲɢɪɢɧɟ ɥɟɡɜɢɹ 25...30 ɦɦ, ɫɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ 

ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɢ ɨɤɭɱɧɢɤɢ — ɢɡ ɫɬɚɥɢ 70Ƚ. 

Ɉɫɧɨɜɧɵɦɢ ɞɟɮɟɤɬɚɦɢ  ɥɚɩ ɤɭɥɶɬɢɜɚɬɨɪɨɜ ɹɜɥɹɸɬɫɹ: 1 - ɡɚɬɭɩɥɟɧɢɟ 

ɤɪɨɦɤɢ ɥɟɡɜɢɹ, 2 - ɢɡɧɨɫ ɧɨɫɤɚ ɥɚɩɵ, 3 - ɢɡɧɨɫ ɨɬɜɟɪɫɬɢɣ ɩɨɞ ɛɨɥɬɵ,              

4 - ɬɪɟɳɢɧɵ. ɇɚ ɪɢɫɭɧɤɟ 2 - ɩɪɟɞɫɬɚɜɥɟɧ ɪɟɦɨɧɬɧɵɣ  ɱɟɪɬɟɠ ɥɚɩɵ 

ɤɭɥɶɬɢɜɚɬɨɪɚ, ɫ ɭɤɚɡɚɧɢɟɦ ɨɫɧɨɜɧɵɯ ɞɟɮɟɤɬɨɜ.   

 

 
 

Ɋɢɫɭɧɨɤ 1.2 - Ʌɚɩɚ ɤɭɥɶɬɢɜɚɬɨɪɚ 

 
Ɍɚɛɥɢɰɚ 1.5 - Ɉɫɧɨɜɧɵɟ ɞɟɮɟɤɬɵ  ɥɚɩ ɤɭɥɶɬɢɜɚɬɨɪɨɜ 

ȼɨɡɦɨɠɧɵɣ ɞɟɮɟɤɬ 
Ɋɚɡɦɟɪɵ ɦɦ. 

ɧɨɦɢɧɚɥɶɧɵɣ ɞɨɩɭɫɬɢɦɵɣ 

1. Ɂɚɬɭɩɥɟɧɢɟ ɤɪɨɦɤɢ ɥɟɡɜɢɹ          1,8 

2. ɂɡɧɨɫ ɧɨɫɤɚ ɥɚɩɵ  - - 

3. ɂɡɧɨɫ ɨɬɜɟɪɫɬɢɣ ɩɨɞ ɛɨɥɬɵ  8,5 9,4 

4. Ɍɪɟɳɢɧɵ  - - 
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Ⱦɢɫɤɨɜɵɟ ɪɚɛɨɱɢɟ ɨɪɝɚɧɵ  

Ʉ ɞɢɫɤɨɜɵɦ ɨɪɭɞɢɹɦ ɨɬɧɨɫɹɬɫɹ ɞɢɫɤɨɜɵɟ ɩɥɭɝɢ, ɞɢɫɤɨɜɵɟ ɥɭɳɢɥɶɧɢɤɢ, 

ɞɢɫɤɨɜɵɟ ɛɨɪɨɧɵ.  

Ⱦɢɫɤɨɜɵɟ ɪɚɛɨɱɢɟ ɨɪɝɚɧɵ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɫɬɚɥɟɣ ɦɚɪɤɢ 65Ƚ ɢ 70Ƚ. 

Ɍɜɟɪɞɨɫɬɶ ɪɚɛɨɱɟɣ ɡɨɧɵ ɞɢɫɤɨɜ ɩɨɫɥɟ ɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɫɨɫɬɚɜɥɹɟɬ 

ɇRɋ 35-45. 

Ʉ ɨɫɧɨɜɧɵɦ ɞɟɮɟɤɬɚɦ ɞɢɫɤɨɜɵɯ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɨɬɧɨɫɹɬɫɹ:  

1 - ɡɚɬɭɩɥɟɧɢɟ ɤɪɨɦɤɢ ɥɟɡɜɢɹ, 2 - ɢɡɧɨɫ ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɤɪɟɩɥɟɧɢɹ, 3 - ɢɡɧɨɫ 

ɨɬɜɟɪɫɬɢɣ ɩɨɞ ɛɨɥɬɵ.  

 ɇɚ ɪɢɫɭɧɤɟ 1.3 ɩɪɟɞɫɬɚɜɥɟɧ ɪɟɦɨɧɬɧɵɣ ɱɟɪɬɟɠ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ 

ɞɢɫɤɨɜɨɝɨ ɥɭɳɢɥɶɧɢɤɚ. 

 
 

Ɋɢɫɭɧɨɤ 1.3 – Ɋɚɛɨɱɢɣ ɨɪɝɚɧ ɞɢɫɤɨɜɨɝɨ ɥɭɳɢɥɶɧɢɤɚ 

 
Ɍɚɛɥɢɰɚ 1.6 - Ɉɫɧɨɜɧɵɟ ɞɟɮɟɤɬɵ  ɞɢɫɤɨɜɵɯ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ 

 

ȼɨɡɦɨɠɧɵɣ ɞɟɮɟɤɬ 
Ɋɚɡɦɟɪɵ ɦɦ. 

ɧɨɦɢɧɚɥɶɧɵɣ ɞɨɩɭɫɬɢɦɵɣ 

1. Ɂɚɬɭɩɥɟɧɢɟ ɤɪɨɦɤɢ ɥɟɡɜɢɹ          2,5 

2. ɂɡɧɨɫ ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɤɪɟɩɥɟɧɢɹ      48 

3. ɂɡɧɨɫ ɨɬɜɟɪɫɬɢɣ ɩɨɞ ɛɨɥɬɵ  13,5-14,5 14,5-15,5 

 

Ɋɚɛɨɱɢɟ ɨɪɝɚɧɵ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ ɢɦɟɸɬ ɧɢɡɤɢɣ ɪɟɫɭɪɫ: 

ɪɚɛɨɬɚ ɛɟɡ ɡɚɬɨɱɤɢ ɥɟɦɟɯɨɜ 8…10 ɝɚ, ɥɚɩɵ ɤɭɥɶɬɢɜɚɬɨɪɨɜ – ɟɠɟɫɦɟɧɧɨ. Ɍɚɤɢɟ 
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ɱɚɫɬɵɟ ɡɚɬɨɱɤɢ ɢ ɪɚɛɨɬɚ ɜ  ɚɛɪɚɡɢɜɧɨɣ ɫɪɟɞɟ ɛɵɫɬɪɨ ɩɪɢɜɨɞɹɬ ɤ ɩɨɥɧɨɦɭ ɢɯ 

ɢɡɧɨɫɭ ɢ ɡɚɦɟɧɟ ɧɨɜɵɦɢ ɞɟɬɚɥɹɦɢ. 

Ɍɚɤ ɠɟ ɫɥɟɞɭɟɬ ɭɱɟɫɬɶ, ɱɬɨ ɢɡɧɨɫ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɜɥɢɹɟɬ ɧɚ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɚɝɪɟɝɚɬɨɜ.  

ɉɨ ɞɚɧɧɵɦ ɢɫɫɥɟɞɨɜɚɧɢɣ Д  ] ɩɪɢ ɢɡɧɨɫɟ ɥɟɡɜɢɹ ɩɥɭɠɧɨɝɨ ɥɟɦɟɯɚ ɞɨ 5-7 

ɦɦ ( ɩɨ ɬɨɥɳɢɧɟ ) ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɝɥɭɛɢɧɵ ɯɨɞɚ ɞɨɫɬɢɝɚɟɬ 6268%, ɬɹɝɨɜɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ 153-156%, ɪɚɫɯɨɞ ɝɨɪɸɱɟɝɨ ɜɨɡɪɚɫɬɚɟɬ ɞɨ 

125-138%, ɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɚɯɨɬɧɵɯ ɚɝɪɟɝɚɬɨɜ ɫɧɢɠɚɟɬɫɹ ɞɨ 52-59% 

Ɋɚɡɪɚɛɨɬɤɚ ɧɨɜɵɯ ɷɮɮɟɤɬɢɜɧɵɯ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɵɯ 

ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢ ɭɩɪɨɱɧɟɧɢɹ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ.   

 

1.2 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢ ɭɩɪɨɱɧɟɧɢɹ 

ɥɟɦɟɯɨɜ.  

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɨɜɵɯ ɦɟɬɨɞɨɜ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ.  ɇɚ ɨɫɧɨɜɟ 

ɚɧɚɥɢɡɚ ɫɨɜɪɟɦɟɧɧɵɯ ɪɚɡɪɚɛɨɬɨɤ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɟ.  

ɋɭɳɟɫɬɜɭɟɬ ɫɩɨɫɨɛ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢ ɭɩɪɨɱɧɟɧɢɹ ɥɟɦɟɯɨɜ ɩɥɭɝɨɜ, 

ɜɤɥɸɱɚɸɳɢɣ ɭɞɚɥɟɧɢɟ ɢɡɧɨɲɟɧɧɨɣ ɪɟɠɭɳɟɣ ɱɚɫɬɢ ɥɟɦɟɯɚ, ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɧɨɜɨɣ ɪɟɠɭɳɟɣ ɱɚɫɬɢ ɢɡ ɥɢɫɬɨɜɨɣ ɪɟɫɫɨɪɧɨɣ ɫɬɚɥɢ, ɭɩɪɨɱɧɟɧɢɟ  ɪɟɠɭɳɟɣ 

ɱɚɫɬɢ ɩɭɬɟɦ ɧɚɩɥɚɜɤɢ ɢɡɧɨɫɨɫɬɨɣɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ ɩɨ 

ɜɫɟɣ ɞɥɢɧɟ ɢ ɩɪɢɜɚɪɢɜɚɧɢɟ ɭɩɪɨɱɧɟɧɧɨɣ ɪɟɠɭɳɟɣ ɱɚɫɬɢ ɤ 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɦɭ ɥɟɦɟɯɭ. ɗɬɨɬ ɫɩɨɫɨɛ ɨɬɥɢɱɚɟɬɫɹ  ɬɟɦ, ɱɬɨ ɜ ɤɚɱɟɫɬɜɟ 

ɢɡɧɨɫɨɫɬɨɣɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢɫɩɨɥɶɡɭɸɬ ɧɚɧɨɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɣ 

ɤɨɦɩɨɡɢɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ ɜ ɜɢɞɟ ɩɚɫɬɵ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɩɨɪɨɲɤɚ ɬɢɩɚ ɉɊ - 

ɇ70ɏ17ɋ3Ɋ4, ɤɚɪɛɢɞɚ ɛɨɪɚ, ɞɜɭɨɤɢɫɢ ɤɪɟɦɧɢɹ, ɚɡɨɬɧɨɤɢɫɥɨɝɨ ɧɚɬɪɢɹ ɢ 

ɫɜɹɡɭɸɳɟɝɨ, ɤɨɬɨɪɭɸ ɧɚɧɨɫɹɬ ɧɚ ɬɵɥɶɧɭɸ ɫɬɨɪɨɧɭ ɪɟɠɭɳɟɣ ɱɚɫɬɢ ɩɨ 

ɜɫɟɣ ɟɟ ɲɢɪɢɧɟ, ɚ ɧɚɩɥɚɜɤɭ ɨɫɭɳɟɫɬɜɥɹɸɬ ɜɢɛɪɨɞɭɝɨɜɵɦ ɫɩɨɫɨɛɨɦ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɪɚɮɢɬɨɜɨɝɨ ɷɥɟɤɬɪɨɞɚ ɩɨɫɥɟ ɡɚɬɜɟɪɞɟɜɚɧɢɹ ɩɚɫɬɵ, ɩɪɢ 

ɷɬɨɦ ɫɢɥɚ ɬɨɤɚ ɫɨɫɬɚɜɥɹɟɬ 70…75 Ⱥ, ɚ ɧɚɩɪɹɠɟɧɢɟ - 55…60 ȼ. 
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ɋɥɟɞɭɸɳɢɣ ɩɟɪɫɩɟɤɬɢɜɧɵɣ ɫɩɨɫɨɛ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɥɟɦɟɯɨɜ ɩɥɭɝɨɜ, 

ɜɤɥɸɱɚɸɳɢɣ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɩɨɞɝɨɬɨɜɤɭ ɥɟɦɟɯɚ, ɡɚɩɨɥɧɟɧɢɟ ɩɚɡɚ 

ɩɪɢɩɨɟɦ, ɭɫɬɚɧɨɜɤɭ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɚɫɬɢɧɤɢ, ɧɚɧɟɫɟɧɢɟ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɫɥɨɹ ɩɪɢɩɨɹ ɢ ɮɥɸɫɚ ɢ ɧɚɝɪɟɜ ɩɥɚɫɬɢɧɤɢ ɫ ɥɟɦɟɯɨɦ ɞɨ 

ɪɚɫɩɥɚɜɥɟɧɢɹ ɩɪɢɩɨɹ, ɨɬɥɢɱɚɸɳɢɣɫɹ ɬɟɦ, ɱɬɨ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɟ 

ɩɥɚɫɬɢɧɵ ɭɫɬɚɧɨɜɥɢɜɚɸɬ ɫɩɥɨɲɧɵɦ ɫɩɨɫɨɛɨɦ, ɩɪɢ ɷɬɨɦ ɧɚɝɪɟɜ ɩɥɚɫɬɢɧ 

ɨɫɭɳɟɫɬɜɥɹɸɬ ɜɨɞɨɪɨɞɧɵɦ ɷɥɟɤɬɪɨɥɢɡɟɪɨɦ, ɚ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɫɪɟɡɚ ɫɨɩɥɚ 

ɝɨɪɟɥɤɢ ɞɨ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 50 ɦɦ, ɩɪɢ 

ɞɚɜɥɟɧɢɢ ɝɚɡɨɜɨɣ ɫɦɟɫɢ 0,5 Ɇɉɚ, ɩɨɫɥɟ ɩɚɣɤɢ ɥɟɦɟɯ ɫ ɩɥɚɫɬɢɧɚɦɢ 

ɩɨɦɟɳɚɸɬ ɜ ɬɟɪɦɨɢɡɨɥɹɰɢɨɧɧɵɣ ɫɛɨɪɧɢɤ, ɜɦɟɫɬɟ ɫ ɤɨɬɨɪɵɦ ɨɧ 

ɨɯɥɚɠɞɚɟɬɫɹ ɞɨ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɩɪɢɱɟɦ ɫɤɨɪɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ 

ɫɨɫɬɚɜɥɹɟɬ 4°ɋ/ɦɢɧ, ɩɪɢ ɷɬɨɦ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɩɨɹ ɢɫɩɨɥɶɡɭɸɬ ɩɪɢɩɨɣ 

ɦɚɪɤɢ Ʌ63, ɜ ɤɚɱɟɫɬɜɟ ɮɥɸɫɚ - ɮɥɸɫ ɦɚɪɤɢ ɎɄ-250. 

ɉɪɢ ɫɥɟɞɭɸɳɟɦ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ  ɫɩɨɫɨɛɟ ɨɫɭɳɟɫɬɜɥɹɸɬ ɜɵɪɟɡɤɭ 

ɫɬɚɥɶɧɨɝɨ ɧɚɤɥɚɞɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢ ɟɝɨ ɩɪɢɜɚɪɤɭ ɧɚ ɢɡɧɨɲɟɧɧɭɸ ɪɚɛɨɱɭɸ 

ɩɨɜɟɪɯɧɨɫɬɶ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ ɩɥɭɠɧɨɝɨ ɥɟɦɟɯɚ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɧɚɩɥɚɜɤɨɣ 

ɚɪɦɢɪɭɸɳɢɯ ɜɚɥɢɤɨɜ ɜ ɨɠɢɞɚɟɦɨɣ ɨɛɥɚɫɬɢ ɨɛɪɚɡɨɜɚɧɢɹ ɥɭɱɟɜɢɞɧɨɝɨ ɢɡɧɨɫɚ. 

ȼ ɤɚɱɟɫɬɜɟ ɫɬɚɥɶɧɨɝɨ ɧɚɤɥɚɞɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢɫɩɨɥɶɡɭɸɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 

ɡɚɬɨɱɟɧɧɭɸ ɩɥɚɫɬɢɧɭ ɬɨɥɳɢɧɨɣ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɨɥɳɢɧɟ 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɞɟɬɚɥɢ, ɧɨ ɧɟ ɛɨɥɟɟ 6 ɦɦ, ɤɨɩɢɪɭɸɳɭɸ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ 

ɮɨɪɦɭ ɞɨɥɨɬɨɨɛɪɚɡɧɨɝɨ ɥɟɦɟɯɚ ɢ ɜɵɪɟɡɚɧɧɭɸ ɢɡ ɭɩɪɨɱɧɟɧɧɨɣ ɩɨɥɨɫɵ 

ɜɬɨɪɢɱɧɨɝɨ ɫɵɪɶɹ ɫ ɩɨɜɵɲɟɧɧɨɣ ɬɜɟɪɞɨɫɬɶɸ, ɩɪɢ ɷɬɨɦ ɲɢɪɢɧɚ 

ɜɵɫɬɭɩɚɸɳɟɣ ɧɢɠɧɟɣ ɱɚɫɬɢ ɩɥɚɫɬɢɧɵ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɲɢɪɢɧɟ ɞɨɥɨɬɚ ɥɟɦɟɯɚ, 

ɩɪɢɜɚɪɢɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ ɧɢɠɧɟɝɨ ɤɪɚɹ ɩɥɚɫɬɢɧɵ 

ɩɚɪɚɥɥɟɥɶɧɨ ɥɟɡɜɢɸ ɥɟɦɟɯɚ, ɚ ɩɟɪɟɞɧɢɣ ɤɪɚɣ ɩɥɚɫɬɢɧɵ ɩɪɢ ɷɬɨɦ ɫɨɜɦɟɳɚɸɬ 

ɫ ɤɨɧɬɭɪɨɦ ɩɨɥɟɜɨɝɨ ɨɛɪɟɡɚ. ɂɡɨɛɪɟɬɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɭɩɪɨɫɬɢɬɶ ɬɟɯɧɨɥɨɝɢɸ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢ ɭɦɟɧɶɲɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɹɜɥɟɧɢɹ ɞɟɮɨɪɦɚɰɢɣ ɢ ɢɡɥɨɦɨɜ 

ɩɥɭɠɧɵɯ ɥɟɦɟɯɨɜ ɫ ɬɨɥɳɢɧɨɣ 5  6 ɦɦ. 

ɉɨɥɨɠɢɬɟɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɦɟɬɨɞɚ  ɹɜɥɹɟɬɫɹ ɭɩɪɨɳɟɧɢɟ 

ɬɟɯɧɨɥɨɝɢɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɭɦɟɧɶɲɟɧɢɟ ɜɟɪɨɹɬɧɨɫɬɢ ɩɨɹɜɥɟɧɢɹ ɞɟɮɨɪɦɚɰɢɣ 
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ɢ ɢɡɥɨɦɨɜ, ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɥɟɦɟɯɨɜ ɫ ɬɨɥɳɢɧɨɣ 5  6 ɦɦ ɢ 

ɩɨɜɵɲɟɧɢɟ ɢɯ ɪɟɫɭɪɫɚ. 

Ɋɟɡɭɥɶɬɚɬ ɞɨɫɬɢɝɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɨɫɭɳɟɫɬɜɥɹɸɬ ɜɵɪɟɡɤɭ ɫɬɚɥɶɧɨɝɨ 

ɧɚɤɥɚɞɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢ ɟɝɨ ɩɪɢɜɚɪɤɭ ɧɚ ɢɡɧɨɲɟɧɧɭɸ ɪɚɛɨɱɭɸ ɩɨɜɟɪɯɧɨɫɬɶ 

ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ ɩɥɭɠɧɨɝɨ ɥɟɦɟɯɚ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɧɚɩɥɚɜɤɨɣ ɚɪɦɢɪɭɸɳɢɯ 

ɜɚɥɢɤɨɜ ɜ ɨɠɢɞɚɟɦɨɣ ɨɛɥɚɫɬɢ ɨɛɪɚɡɨɜɚɧɢɹ ɥɭɱɟɜɢɞɧɨɝɨ ɢɡɧɨɫɚ, ɩɪɢ ɷɬɨɦ ɜ 

ɤɚɱɟɫɬɜɟ ɫɬɚɥɶɧɨɝɨ ɧɚɤɥɚɞɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢɫɩɨɥɶɡɭɸɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 

ɡɚɬɨɱɟɧɧɭɸ ɩɥɚɫɬɢɧɭ ɬɨɥɳɢɧɨɣ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɨɥɳɢɧɟ 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɞɟɬɚɥɢ, ɧɨ ɧɟ ɛɨɥɟɟ 6 ɦɦ, ɤɨɩɢɪɭɸɳɭɸ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ 

ɮɨɪɦɭ ɞɨɥɨɬɨɨɛɪɚɡɧɨɝɨ ɥɟɦɟɯɚ ɢ ɜɵɪɟɡɚɧɧɭɸ ɢɡ ɭɩɪɨɱɧɟɧɧɨɣ ɩɨɥɨɫɵ 

ɜɬɨɪɢɱɧɨɝɨ ɫɵɪɶɹ ɫ ɩɨɜɵɲɟɧɧɨɣ ɬɜɟɪɞɨɫɬɶɸ, ɩɪɢ ɷɬɨɦ ɲɢɪɢɧɚ 

ɜɵɫɬɭɩɚɸɳɟɣ ɧɢɠɧɟɣ ɱɚɫɬɢ ɩɥɚɫɬɢɧɵ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɲɢɪɢɧɟ ɞɨɥɨɬɚ ɥɟɦɟɯɚ, 

ɩɪɢɜɚɪɢɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ ɧɢɠɧɟɝɨ ɤɪɚɹ ɩɥɚɫɬɢɧɵ 

ɩɚɪɚɥɥɟɥɶɧɨ ɥɟɡɜɢɸ ɥɟɦɟɯɚ, ɚ ɩɟɪɟɞɧɢɣ ɤɪɚɣ ɩɥɚɫɬɢɧɵ ɩɪɢ ɷɬɨɦ ɫɨɜɦɟɳɚɸɬ 

ɫ ɤɨɧɬɭɪɨɦ ɩɨɥɟɜɨɝɨ ɨɛɪɟɡɚ. 

ȼɵɪɟɡɤɚ ɩɥɚɫɬɢɧ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɜɬɨɪɢɱɧɨɝɨ ɫɵɪɶɹ, ɧɚɩɪɢɦɟɪ ɢɡ 

ɜɵɛɪɚɤɨɜɚɧɧɵɯ ɞɟɬɚɥɟɣ ɜ ɮɨɪɦɟ ɩɨɥɨɫɵ, ɩɪɨɲɟɞɲɢɯ ɭɩɪɨɱɧɹɸɳɭɸ 

ɨɛɪɚɛɨɬɤɭ. Ɍɨɝɞɚ ɬɨɥɳɢɧɚ ɩɥɚɫɬɢɧɵ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɨɥɳɢɧɟ ɷɬɨɣ ɞɟɬɚɥɢ, ɧɨ 

ɧɟ ɛɨɥɟɟ 6 ɦɦ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɫɜɨɞɢɬɫɹ ɤ ɱɟɬɵɪɟɦ ɨɩɟɪɚɰɢɹɦ: 

ɜɵɪɟɡɤɚ ɧɚɤɥɚɞɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɡɚɬɨɱɤɚ, ɩɪɢɜɚɪɢɜɚɧɢɟ, ɧɚɩɥɚɜɨɱɧɨɟ 

ɚɪɦɢɪɨɜɚɧɢɟ. ɉɪɢɦɟɧɟɧɢɟ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɠɟɫɬɤɨɫɬɢ 

ɧɨɫɤɚ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɫɧɢɠɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɞɟɮɨɪɦɚɰɢɢ ɧɨɫɨɜɨɣ ɱɚɫɬɢ 

ɥɟɦɟɯɚ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɢ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ ɞɟɬɚɥɢ ɫ 

ɬɨɥɳɢɧɨɣ 5  6 ɦɦ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɧɚɩɥɚɜɨɱɧɨɝɨ ɚɪɦɢɪɨɜɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɭɜɟɥɢɱɟɧɢɟ ɫɬɨɣɤɨɫɬɢ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɥɭɱɟɜɢɞɧɨɝɨ ɢɡɧɨɫɚ, ɩɨɜɵɲɚɹ ɬɟɦ 

ɫɚɦɵɦ ɪɟɫɭɪɫ ɞɟɬɚɥɢ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɞɚɧɧɵɣ ɦɟɬɨɞ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɪɢɬɟɪɢɸ «ɧɨɜɢɡɧɚ». 

ɉɪɟɞɥɚɝɚɟɦɵɣ ɫɩɨɫɨɛ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɤɥɸɱɢɬɶ ɨɩɟɪɚɰɢɢ ɨɬɪɟɡɤɢ 

ɥɟɡɜɢɣɧɨɣ ɢ ɧɨɫɨɜɨɣ ɱɚɫɬɟɣ, ɝɨɪɹɱɟɣ ɮɨɪɦɨɜɤɢ ɧɚɤɥɚɞɧɨɝɨ ɷɥɟɦɟɧɬɚ, 
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ɧɚɩɥɚɜɤɢ ɬɜɟɪɞɨɝɨ ɫɩɥɚɜɚ, ɩɨɫɥɟɞɭɸɳɟɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ. Ʉɪɨɦɟ 

ɬɨɝɨ, ɫɩɨɫɨɛ ɢɫɤɥɸɱɚɟɬ ɫɬɪɨɝɨɟ ɫɨɛɥɸɞɟɧɢɟ ɪɚɡɦɟɪɧɨɝɨ ɮɚɤɬɨɪɚ ɩɪɢ 

ɩɪɢɜɚɪɢɜɚɧɢɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢ ɩɪɟɞɩɨɥɚɝɚɟɬ ɩɪɨɜɟɞɟɧɢɟ 

ɧɚɩɥɚɜɨɱɧɨɝɨ ɚɪɦɢɪɨɜɚɧɢɹ ɜ ɡɨɧɟ ɨɠɢɞɚɟɦɨɝɨ ɢɡɧɨɫɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɡɚɹɜɥɟɧɧɵɣ ɫɩɨɫɨɛ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɪɢɬɟɪɢɸ ɢɡɨɛɪɟɬɟɧɢɹ «ɫɭɳɟɫɬɜɟɧɧɵɟ 

ɨɬɥɢɱɢɹ». 

ɇɚ ɪɢɫɭɧɤɟ 1.4  ɩɪɟɞɫɬɚɜɥɟɧ ɥɟɦɟɯ, ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɣ ɩɨ ɨɩɢɫɚɧɧɨɣ 

ɜɵɲɟ ɧɨɜɨɣ ɦɟɬɨɞɢɤɟ. 

 

1 - ɪɚɛɨɱɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɥɟɦɟɯɚ; 2 - ɩɪɢɜɚɪɟɧɧɚɹ ɫɬɚɥɶɧɚɹ ɩɥɚɫɬɢɧɚ; 
3 - ɩɨɥɟɜɨɣ ɨɛɪɟɡ; 4 - ɫɜɚɪɧɵɟ ɲɜɵ; 5 - ɚɪɦɢɪɭɸɳɢɟ ɜɚɥɢɤɢ; 

6 - ɨɛɥɚɫɬɶ ɥɭɱɟɜɢɞɧɨɝɨ ɢɡɧɨɫɚ. 
Ɋɢɫɭɧɨɤ 1.4 - Ʌɟɦɟɯ ɉ-702 

Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɡɚɹɜɥɟɧɧɨɝɨ ɫɩɨɫɨɛɚ ɩɨɹɫɧɹɟɬɫɹ ɧɚ ɩɪɢɦɟɪɟ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢɡɧɨɲɟɧɧɵɯ ɩɥɭɠɧɵɯ ɥɟɦɟɯɨɜ ɦɚɪɤɢ ɉ-

702. Ʉ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ (1) ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ ɩɥɭɠɧɨɝɨ ɥɟɦɟɯɚ ɫɜɚɪɨɱɧɵɦɢ 

ɷɥɟɤɬɪɨɞɚɦɢ ɞɢɚɦɟɬɪɨɦ 4 ɦɦ ɦɚɪɤɢ ɗ46-ɆȽ-ɗɉɋ-4,4-ɍɈ ɫ ɫɢɥɨɣ ɬɨɤɚ 140-

160Ⱥ ɩɪɢɜɚɪɢɜɚɟɬɫɹ ɫɬɚɥɶɧɚɹ ɩɥɚɫɬɢɧɚ (2) ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɟɟ ɩɟɪɟɞɧɢɣ 

ɤɪɚɣ ɛɵɥ ɫɨɜɦɟɳɟɧ ɫ ɤɨɧɬɭɪɨɦ ɩɨɥɟɜɨɝɨ ɨɛɪɟɡɚ (3). ȼɵɪɟɡɤɚ ɩɥɚɫɬɢɧɵ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡ ɜɬɨɪɢɱɧɨɝɨ ɫɵɪɶɹ - ɪɟɫɫɨɪ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɬɟɥɟɝ, 

ɭɬɪɚɬɢɜɲɢɯ ɭɩɪɭɝɢɟ ɫɜɨɣɫɬɜɚ, ɨɞɧɚɤɨ ɫɨɯɪɚɧɢɜɲɢɯ ɡɧɚɱɢɬɟɥɶɧɭɸ ɬɜɟɪɞɨɫɬɶ, 

ɤɨɬɨɪɚɹ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ ɚɛɪɚɡɢɜɧɨɣ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ. ɋɜɚɪɧɵɟ 

ɲɜɵ (4) ɧɚɤɥɚɞɵɜɚɸɬɫɹ ɜ ɦɟɫɬɚɯ ɫɬɵɤɚ ɢ ɜɞɨɥɶ ɩɨɥɟɜɨɝɨ ɨɛɪɟɡɚ. ɒɢɪɢɧɚ 

ɜɵɫɬɭɩɚɸɳɟɣ ɧɢɠɧɟɣ ɱɚɫɬɢ (1) ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɲɢɪɢɧɟ ɞɨɥɨɬɚ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɥɟɦɟɯɚ. Ɉɛɳɚɹ ɲɢɪɢɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɟɥɢɱɢɧɨɣ ɢɡɧɨɫɚ ɥɢɛɨ ɲɢɪɢɧɨɣ ɩɪɢɦɟɧɹɟɦɨɣ ɪɟɫɫɨɪɵ. ɂɡ 
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ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɨɩɵɬɚ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɦɟɧɶɲɚɹ ɨɛɳɚɹ ɲɢɪɢɧɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɫɪɚɜɧɢɬɟɥɶɧɨ ɥɭɱɲɟɟ ɡɚɝɥɭɛɥɟɧɢɟ ɥɟɦɟɯɚ ɢ ɫɧɢɠɚɟɬ ɬɹɝɨɜɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ɚɝɪɟɝɚɬɚ. Ⱦɥɢɧɚ ɩɥɚɫɬɢɧɵ ɥɢɦɢɬɢɪɭɟɬɫɹ ɜɟɥɢɱɢɧɨɣ ɢ ɮɨɪɦɨɣ ɢɡɧɨɫɚ ɧɨɫɤɚ 

ɥɟɦɟɯɚ. ɇɚɩɥɚɜɨɱɧɨɟ ɚɪɦɢɪɨɜɚɧɢɟ (5) ɜ ɨɛɥɚɫɬɢ ɥɭɱɟɜɢɞɧɨɝɨ ɢɡɧɨɫɚ (6) 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɨɣ ɠɟ ɦɚɪɤɨɣ ɷɥɟɤɬɪɨɞɚ ɢ ɫ ɬɟɦɢ ɠɟ ɩɚɪɚɦɟɬɪɚɦɢ ɪɟɠɢɦɚ. 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɚɪɦɢɪɭɸɳɢɦɢ ɜɚɥɢɤɚɦɢ ɫɨɫɬɚɜɥɹɟɬ 30 ɦɦ. 

ɉɨɥɟɜɵɟ ɢɫɩɵɬɚɧɢɹ ɩɨɤɚɡɚɥɢ ɨɛɟɫɩɟɱɟɧɢɟ ɪɟɫɭɪɫɚ ɭ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɯ 

ɥɟɦɟɯɨɜ ɧɟ ɦɟɧɟɟ 100% ɨɬ ɞɟɬɚɥɟɣ ɜ ɡɚɜɨɞɫɤɨɦ ɢɫɩɨɥɧɟɧɢɢ. Ⱦɟɮɨɪɦɚɰɢɢ ɢ 

ɢɡɥɨɦɵ ɫɨɫɬɚɜɢɥɢ ɧɟ ɛɨɥɟɟ 7  10% ɨɬ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɩɵɬɧɵɯ ɢɡɞɟɥɢɣ 

ɋɥɟɞɭɸɳɢɣ ɫɩɨɫɨɛ ɬɚɤ ɠɟ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɞɟɬɚɥɟɣ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ, ɚ ɢɦɟɧɧɨ ɥɟɦɟɯɨɜ ɩɥɭɝɨɜ. ɋ ɬɵɥɶɧɨɣ 

ɫɬɨɪɨɧɵ ɥɟɦɟɯɚ ɜ ɨɛɥɚɫɬɢ ɧɨɫɤɚ ɢ ɩɨ ɞɥɢɧɟ ɥɟɡɜɢɹ ɮɨɪɦɢɪɭɸɬ ɡɚɩɚɫ ɦɟɬɚɥɥɚ 

ɩɭɬɟɦ ɧɚɩɥɚɜɤɢ ɦɚɥɨɭɝɥɟɪɨɞɢɫɬɵɦ ɷɥɟɤɬɪɨɞɨɦ ɪɭɱɧɵɦ, ɬɚɤ ɢ 

ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɦ ɷɥɟɤɬɪɨɞɭɝɨɜɵɦ ɫɩɨɫɨɛɨɦ. Ɉɛɴɟɦ ɧɚɩɥɚɜɥɟɧɧɨɝɨ 

ɦɟɬɚɥɥɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɨɪɦɢɪɨɜɚɧɧɵɯ ɪɚɡɦɟɪɨɜ 

ɥɟɦɟɯɚ. Ɉɫɭɳɟɫɬɜɥɹɸɬ ɨɬɬɹɠɤɭ ɝɨɪɹɱɢɦ ɞɟɮɨɪɦɢɪɨɜɚɧɢɟɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɤɨɧɞɭɤɬɨɪɚ, ɤɨɩɢɪɭɸɳɟɝɨ ɮɨɪɦɭ ɧɨɫɤɚ ɢ ɥɟɡɜɢɹ ɥɟɦɟɯɚ. ɉɪɨɜɨɞɹɬ 

ɭɩɪɨɱɧɟɧɢɟ. Ɍɟɯɧɢɱɟɫɤɢɦ ɪɟɡɭɥɶɬɚɬɨɦ ɢɡɨɛɪɟɬɟɧɢɹ ɹɜɥɹɟɬɫɹ ɜɨɡɨɛɧɨɜɥɟɧɢɟ 

ɪɟɫɭɪɫɚ ɩɥɭɠɧɨɝɨ ɥɟɦɟɯɚ ɡɚ ɫɱɟɬ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɟɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ 

ɩɚɪɚɦɟɬɪɨɜ. ɇɚ ɪɢɫɭɧɤɟ 1.5 ɩɨɤɚɡɚɧ ɫɯɟɦɚɬɢɱɟɫɤɢɣ ɪɢɫɭɧɨɤ ɦɟɬɨɞɚ.  

 

1-ɂɡɧɨɲɟɧɧɵɣ ɥɟɦɟɯ, 2-ɬɵɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ, 3-ɧɚɩɥɚɜɥɟɧɧɵɣ ɫɥɨɣ 
ɦɟɬɚɥɥɚ.  

Ɋɢɫɭɧɨɤ 1.5 – ɋɩɨɫɨɛ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɥɟɦɟɯɨɜ ɦɟɬɨɞɨɦ ɨɛɪɚɡɨɜɚɧɢɹ 

ɡɚɩɚɫɚ ɦɟɬɚɥɥɚ. 
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ɂɡɜɟɫɬɟɧ ɫɩɨɫɨɛ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚɛɨɱɟɣ 

ɱɚɫɬɢ ɥɟɦɟɯɚ (ɧɨɫɤɚ ɢ ɩɨɥɟɜɨɝɨ ɨɛɪɟɡɚ) ɨɬɬɹɠɤɨɣ ɡɚɩɚɫɚ ɦɟɬɚɥɥɚ, 

ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ («ɦɚɝɚɡɢɧɚ») ɢ ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɝɨ 

ɡɚɜɨɞɨɦ ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

ɇɚɢɛɨɥɟɟ ɛɥɢɡɤɢɦ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɲɟɧɢɟɦ, ɜɵɛɪɚɧɧɵɦ ɜ ɤɚɱɟɫɬɜɟ 

ɩɪɨɬɨɬɢɩɚ, ɹɜɥɹɟɬɫɹ ɫɩɨɫɨɛ, ɤɨɬɨɪɵɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɨɛɪɭɛɤɭ ɢɡɧɨɲɟɧɧɵɯ 

ɥɟɡɜɢɹ ɢ ɧɨɫɤɚ ɢ ɩɨɫɥɟɞɭɸɳɭɸ ɩɪɢɜɚɪɤɭ ɧɨɜɵɯ ɜɫɬɚɜɨɤ ɜɦɟɫɬɨ ɭɞɚɥɟɧɧɵɯ. 

ɉɪɨɬɨɬɢɩ ɢɦɟɟɬ ɧɟɫɤɨɥɶɤɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɜɚɪɢɚɧɬɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ 

ɦɟɬɨɞɵ, ɫɨɱɟɬɚɸɳɢɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɢ ɭɩɪɨɱɧɟɧɢɟ. 

ɋɩɨɫɨɛ, ɡɚɤɥɸɱɚɸɳɢɣɫɹ ɜ ɨɬɬɹɝɢɜɚɧɢɢ ɡɚɩɚɫɚ ɦɟɬɚɥɥɚ ɫ ɰɟɥɶɸ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɭɠɧɨɣ ɝɟɨɦɟɬɪɢɢ ɢɡɞɟɥɢɹ, ɩɨɬɟɪɹɧɧɨɣ ɩɪɢ ɟɝɨ 

ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɢɦ ɛɨɥɟɟ ɞɜɭɯ ɪɚɡ ɜɫɥɟɞɫɬɜɢɟ ɩɨɥɧɨɝɨ 

ɪɚɫɯɨɞɚ ɦɟɬɚɥɥɚ «ɦɚɝɚɡɢɧɚ». ɂɫɩɨɥɶɡɭɹ «ɦɚɝɚɡɢɧ», ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɨɥɶɤɨ 

ɧɨɫɨɜɚɹ ɱɚɫɬɶ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɚ ɩɪɚɤɬɢɤɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɥɟɦɟɯɚ ɛɟɡ ɡɚɩɚɫɚ 

ɦɟɬɚɥɥɚ. ɉɨɫɥɟ ɨɬɬɹɠɤɢ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɬɪɟɛɭɟɬɫɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɭɩɪɨɱɧɟɧɢɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɡɚɤɚɥɤɚ ɫ ɨɬɩɭɫɤɨɦ. 

ɇɟɞɨɫɬɚɬɤɚɦɢ ɩɪɨɬɨɬɢɩɚ ɹɜɥɹɸɬɫɹ: ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɫɩɟɰɢɚɥɶɧɨɦ 

ɩɪɨɤɚɬɟ; ɜɵɫɨɤɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɥɨɠɧɨɫɬɶ; ɬɪɭɞɧɨɫɬɢ ɜ ɩɪɨɜɟɞɟɧɢɢ 

ɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɢɡ-ɡɚ ɧɚɥɢɱɢɹ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ; ɧɢɡɤɨɟ ɤɚɱɟɫɬɜɨ 

ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɜɜɢɞɭ ɫɨɞɟɪɠɚɧɢɹ ɜ ɦɟɬɚɥɥɟ ɥɟɦɟɯɚ ɡɧɚɱɢɬɟɥɶɧɨɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɭɝɥɟɪɨɞɚ (ɞɨ 0,55%), ɱɬɨ ɬɪɟɛɭɟɬ ɩɪɢɦɟɧɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ 

ɷɥɟɤɬɪɨɞɨɜ. Ⱦɚɥɶɧɟɣɲɟɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɥɟɦɟɯɚ ɩɨɫɥɟ ɟɝɨ ɢɡɧɚɲɢɜɚɧɢɹ 

ɦɟɬɨɞɚɦɢ ɝɨɪɹɱɟɝɨ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ 

ɜɨɡɦɨɠɧɵɦ ɢɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɡɚɩɚɫɚ ɦɟɬɚɥɥɚ. 

Ɍɟɯɧɢɱɟɫɤɢɦ ɪɟɡɭɥɶɬɚɬɨɦ ɫɩɨɫɨɛɚ ɹɜɥɹɟɬɫɹ ɜɨɡɨɛɧɨɜɥɟɧɢɟ ɪɟɫɭɪɫɚ 

ɩɥɭɠɧɨɝɨ ɥɟɦɟɯɚ ɡɚ ɫɱɟɬ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɟɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 

ɩɭɬɟɦ ɮɨɪɦɢɪɨɜɚɧɢɹ ɧɨɜɨɝɨ ɨɛɴɟɦɚ ɦɟɬɚɥɥɚ ɧɚɩɥɚɜɤɨɣ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ 

ɩɪɨɜɟɞɟɧɢɹ ɨɬɬɹɠɤɢ. ɇɚɩɥɚɜɥɟɧɧɵɣ ɧɚ ɬɵɥɶɧɭɸ ɫɬɨɪɨɧɭ ɷɥɟɤɬɪɨɞɧɵɣ 

ɦɚɬɟɪɢɚɥ ɩɨɡɜɨɥɢɬ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɭɬɪɚɱɟɧɧɵɣ ɜ ɩɪɨɰɟɫɫɟ ɩɪɟɞɵɞɭɳɟɝɨ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɥɢɛɨ ɨɛɪɚɡɨɜɚɬɶ ɧɨɜɵɣ «ɦɚɝɚɡɢɧ» ɢ ɩɪɨɜɨɞɢɬɶ 

БИ
БЛ
ИО
ТЕ
КА

 Ф
ГБ
ОУ

 ВО
 КА
ЗА
НС
КИ
Й ГО

СУ
ДА
РС
ТВ
ЕН
НЫ
Й АГ

РА
РН
ЫЙ

 УН
ИВ
ЕР
СИ
ТЕ
Т 

 
 

 
 

 
БИ
БЛ
ИО
ТЕ
КА

 Ф
ГБ
ОУ

 ВО
 КА
ЗА
НС
КИ
Й ГО

СУ
ДА
РС
ТВ
ЕН
НЫ
Й АГ

РА
РН
ЫЙ

 УН
ИВ
ЕР
СИ
ТЕ
Т 

 
 

 
 

 
 
БИ
БЛ
ИО
ТЕ
КА

 Ф
ГБ
ОУ

 ВО
 КА
ЗА
НС
КИ
Й ГО

СУ
ДА
РС
ТВ
ЕН
НЫ
Й АГ

РА
РН
ЫЙ

 УН
ИВ
ЕР
СИ
ТЕ
Т 

 
 

 
 

 
 

 
БИ
БЛ
ИО
ТЕ
КА

 Ф
ГБ
ОУ

 ВО
 КА
ЗА
НС
КИ
Й ГО

СУ
ДА
РС
ТВ
ЕН
НЫ
Й АГ

РА
РН
ЫЙ

 УН
ИВ
ЕР
СИ
ТЕ
Т 



ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ. ɉɨɫɥɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵ 

ɨɩɟɪɚɰɢɢ ɩɨ ɭɩɪɨɱɧɟɧɢɸ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ. 

ɍɤɚɡɚɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ ɦɟɬɨɞɚ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɧɚɩɥɚɜɤɟ 

ɨɛɥɚɫɬɢ ɭɬɪɚɱɟɧɧɨɝɨ ɢɥɢ ɫɨɡɞɚɧɢɢ ɧɨɜɨɝɨ ɡɚɩɚɫɚ ɦɟɬɚɥɥɚ ɤɚɤ ɜ ɡɨɧɟ ɧɨɫɤɚ, 

ɬɚɤ ɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɥɟɡɜɢɹ. ɇɚɩɥɚɜɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɷɥɟɤɬɪɨɞɭɝɨɜɵɦ 

ɫɩɨɫɨɛɨɦ ɜɪɭɱɧɭɸ ɢɥɢ ɫɜɚɪɨɱɧɵɦ ɩɨɥɭɚɜɬɨɦɚɬɨɦ ɦɚɥɨɭɝɥɟɪɨɞɢɫɬɵɦ 

ɷɥɟɤɬɪɨɞɨɦ ɜ ɫɪɟɞɟ ɋO2. ɇɚɜɚɪɟɧɧɵɣ ɦɚɬɟɪɢɚɥ ɞɨɥɠɟɧ ɢɦɟɬɶ ɨɛɴɟɦ ɦɟɬɚɥɥɚ, 

ɫɩɨɫɨɛɧɵɣ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɩɨɬɟɪɢ ɦɚɬɟɪɢɚɥɚ ɨɬ ɢɡɧɚɲɢɜɚɧɢɹ. ɉɨɫɥɟ 

ɧɚɩɥɚɜɤɢ ɩɪɨɢɡɜɨɞɹɬ ɨɬɬɹɠɤɭ ɥɟɦɟɯɚ ɞɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɡɦɟɪɨɜ ɢ 

ɩɨɫɥɟɞɭɸɳɟɟ ɭɩɪɨɱɧɟɧɢɟ. 

Ɂɚɹɜɥɟɧɧɵɣ ɫɩɨɫɨɛ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɪɹɞɚ ɮɚɤɬɨɪɨɜ. 

ɉɪɨɢɡɜɨɞɢɬɫɹ ɧɚɩɥɚɜɤɚ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ ɥɟɦɟɯɚ ɡɚɩɚɫɚ ɦɟɬɚɥɥɚ ɜ ɨɛɥɚɫɬɢ 

ɧɨɫɤɚ ɢ ɩɨ ɞɥɢɧɟ ɥɟɡɜɢɹ (ɱɟɪɬɟɠ). ɉɨɫɥɟɞɭɸɳɟɟ ɝɨɪɹɱɟɟ ɞɟɮɨɪɦɢɪɨɜɚɧɢɟ, 

ɩɪɨɜɨɞɢɦɨɟ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɨɪɦɢɪɨɜɚɧɧɵɯ ɪɚɡɦɟɪɨɜ ɥɟɦɟɯɚ, ɞɨɥɠɧɨ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɧɞɭɤɬɨɪɚ. Ʉɨɧɞɭɤɬɨɪ ɤɨɩɢɪɭɟɬ ɮɨɪɦɭ 

ɧɨɫɤɚ ɢ ɥɟɡɜɢɹ ɥɟɦɟɯɚ. ɉɪɢɦɟɧɟɧɢɟ ɤɨɧɞɭɤɬɨɪɚ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɜɵɫɨɤɨɣ 

ɩɥɚɫɬɢɱɧɨɫɬɶɸ ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɣ ɡɨɧɵ ɩɨ ɩɪɢɱɢɧɟ ɨɬɠɢɝɚ, ɩɪɨɢɫɯɨɞɹɳɟɝɨ 

ɩɪɢ ɧɚɩɥɚɜɤɟ. ɉɨɷɬɨɦɭ ɩɪɢ ɤɨɜɤɟ ɜɨɡɧɢɤɚɸɬ ɬɪɭɞɧɨɫɬɢ ɜ ɩɪɢɞɚɧɢɢ ɥɟɦɟɯɭ 

ɧɭɠɧɨɣ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ. 

ɋɨɩɨɫɬɚɜɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɡɚɹɜɥɟɧɧɨɝɨ ɪɟɲɟɧɢɹ ɫ ɩɪɨɬɨɬɢɩɨɦ 

ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɡɚɹɜɥɟɧɧɵɣ ɫɩɨɫɨɛ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɢɡɜɟɫɬɧɨɝɨ ɬɟɦ, ɱɬɨ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɧɚɜɚɪɢɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɴɟɦɚ 

ɦɟɬɚɥɥɚ ɧɚ ɢɡɧɨɲɟɧɧɵɟ ɱɚɫɬɢ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ ɢ ɩɨɫɥɟɞɭɸɳɟɣ ɨɬɬɹɠɤɨɣ ɫ 

ɩɨɦɨɳɶɸ ɤɨɧɞɭɤɬɨɪɚ ɫɩɟɰɢɚɥɶɧɨɣ ɮɨɪɦɵ, ɩɨɜɬɨɪɹɸɳɟɣ ɮɨɪɦɭ ɥɟɦɟɯɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɥɚɝɚɟɦɵɣ ɫɩɨɫɨɛ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɪɢɬɟɪɢɸ «ɧɨɜɢɡɧɚ». 

ɂɡɜɟɫɬɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɩɨɞɪɚɡɭɦɟɜɚɸɬ: ɨɬɬɹɠɤɭ ɧɨɫɤɚ ɥɟɦɟɯɚ 

ɞɨ ɢɫɱɟɪɩɚɧɢɹ ɦɚɬɟɪɢɚɥɚ ɜ «ɦɚɝɚɡɢɧɟ», ɟɫɥɢ ɬɚɤɨɣ ɡɚɩɚɫ ɦɟɬɚɥɥɚ 

ɩɪɟɞɭɫɦɨɬɪɟɧ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ, ɢɥɢ ɩɪɢɜɚɪɤɭ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 

ɷɥɟɦɟɧɬɨɜ ɤ ɥɟɦɟɯɭ ɩɨɫɥɟ ɭɞɚɥɟɧɢɹ ɢɡɧɨɲɟɧɧɵɯ ɜɵɲɟ ɩɪɟɞɟɥɶɧɨɝɨ 
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ɫɨɫɬɨɹɧɢɹ ɱɚɫɬɟɣ, ɱɬɨ ɨɬɫɭɬɫɬɜɭɟɬ ɜ ɩɪɟɞɥɚɝɚɟɦɨɦ ɫɩɨɫɨɛɟ ɢ ɩɨɡɜɨɥɹɟɬ 

ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɟɝɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ɤɪɢɬɟɪɢɸ «ɫɭɳɟɫɬɜɟɧɧɵɟ ɨɬɥɢɱɢɹ». 

Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɡɚɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɩɨɹɫɧɹɟɬɫɹ ɧɚ ɩɪɢɦɟɪɟ ɫɟɪɢɣɧɨɝɨ 

ɥɟɦɟɯɚ ɩɥɭɝɚ. ɇɚɜɚɪɢɜɚɧɢɟ ɡɚɩɚɫɚ ɦɟɬɚɥɥɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɦɚɥɨɭɝɥɟɪɨɞɢɫɬɵɦ ɷɥɟɤɬɪɨɞɨɦ ɦɚɪɤɢ ɍɈɇɂ ɞɢɚɦɟɬɪɨɦ 3 ɦɦ, ɫɢɥɚ 

ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ I=130  140A, ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɞɭɝɟ U=20 ȼ. ɇɚɩɥɚɜɤɚ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɫɤɨɩɢɪɨɜɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɩɪɨɮɢɥɶ. 

Ɉɬɬɹɠɤɚ ɧɨɫɤɚ ɢ ɥɟɦɟɯɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɤɭɡɧɟɱɧɨɦ ɦɨɥɨɬɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 

ɧɚɱɚɥɚ ɤɨɜɤɢ ɨɤɨɥɨ 1300°ɋ ɢ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɩɪɢ 850-870°ɋ. Ɉɯɥɚɠɞɟɧɢɟ 

ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 830-850°ɋ ɜ ɜɨɞɟ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ 

ɡɚɤɚɥɤɭ. 

ɋɭɳɧɨɫɬɶ ɫɥɟɞɭɸɳɟɝɨ ɫɩɨɫɨɛɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ ɱɬɨ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 

ɥɟɡɜɢɹ ɥɟɦɟɯɚ ɢ ɜ ɟɝɨ ɧɨɫɨɜɨɣ ɱɚɫɬɢ ɜɵɩɨɥɧɹɸɬ ɩɚɡɵ ɢ ɡɚɩɨɥɧɹɸɬ ɢɯ 

ɩɪɢɩɨɟɦ. ɍɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɩɪɢɩɨɣ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɟ ɩɥɚɫɬɢɧɵ ɢ 

ɧɚɧɨɫɹɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɫɥɨɣ ɩɪɢɩɨɹ ɢ ɮɥɸɫɚ ɜ ɦɟɫɬɨ ɫɬɵɤɚ ɩɥɚɫɬɢɧ ɫ 

ɜɟɪɬɢɤɚɥɶɧɨɣ ɝɪɚɧɶɸ ɩɚɡɚ. ɉɪɨɜɨɞɹɬ ɧɚɝɪɟɜ ɩɥɚɫɬɢɧ ɬɨɤɚɦɢ ɜɵɫɨɤɨɣ 

ɱɚɫɬɨɬɵ ɞɨ ɪɚɫɩɥɚɜɥɟɧɢɹ ɩɪɢɩɨɹ ɢ ɨɯɥɚɠɞɟɧɢɟ ɥɟɦɟɯɚ ɫ ɩɥɚɫɬɢɧɚɦɢ ɜ 

ɤɚɦɟɪɧɨɣ ɩɟɱɢ. ɒɢɪɢɧɚ ɩɚɡɨɜ ɫɨɫɬɚɜɥɹɟɬ 0,7…1,0 ɲɢɪɢɧɵ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɚɫɬɢɧɵ, ɚ ɝɥɭɛɢɧɚ - 0,6…0,9 ɬɨɥɳɢɧɵ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɚɫɬɢɧɵ. ȼ ɩɚɡ ɧɨɫɨɜɨɣ ɱɚɫɬɢ ɥɟɦɟɯɚ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɟ ɩɥɚɫɬɢɧɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜɩɥɨɬɧɭɸ ɞɪɭɝ ɤ ɞɪɭɝɭ, ɚ ɜ 

ɩɚɡ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɥɟɡɜɢɹ ɥɟɦɟɯɚ - ɩɪɟɪɵɜɢɫɬɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ, ɪɚɜɧɨɦ 

0,7…0,8 ɲɢɪɢɧɵ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɚɫɬɢɧɵ. ɂɫɩɨɥɶɡɭɸɬ ɩɪɢɩɨɣ ɦɚɪɤɢ 

ɉɪɆɇɄɆɰ ɢ ɮɥɸɫ ɦɚɪɤɢ Ⱥɇ-348. ɋɩɨɫɨɛ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɩɪɨɱɧɨɫɬɶ 

ɫɰɟɩɥɟɧɢɹ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɩɥɚɫɬɢɧ ɫ ɥɟɦɟɯɨɦ ɩɥɭɝɚ ɢ ɟɝɨ 

ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ. 

Ʌɟɦɟɯɚ ɩɥɭɝɨɜ, ɩɪɢɧɢɦɚɟɦɵɟ ɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ, ɞɨɥɠɧɵ ɨɬɜɟɱɚɬɶ 

ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: ɢɯ ɫɥɟɞɭɟɬ ɨɱɢɫɬɢɬɶ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ ɞɨ ɫɨɫɬɨɹɧɢɹ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɜɨɡɦɨɠɧɨɫɬɶ ɨɫɦɨɬɪɚ ɢ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ; ɬɨɥɳɢɧɚ 

ɨɫɧɨɜɵ ɢɡɧɨɲɟɧɧɨɝɨ ɥɟɦɟɯɚ ɜ ɡɨɧɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɬɜɟɪɫɬɢɣ ɩɨɞ ɛɨɥɬɵ - ɧɟ 
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ɦɟɧɟɟ 8 ɦɦ; ɲɢɪɢɧɚ ɢɡɧɨɲɟɧɧɨɝɨ ɥɟɦɟɯɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɫ ɬɵɥɶɧɨɣ 

(ɧɟɪɚɛɨɱɟɣ) ɫɬɨɪɨɧɵ ɤɚɤ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɫɩɢɧɤɢ ɞɨ ɡɚɬɵɥɨɱɧɨɣ ɮɚɫɤɢ - ɧɟ 

ɦɟɧɟɟ 100 ɦɦ. 

ȼɧɚɱɚɥɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɥɟɡɜɢɹ ɥɟɦɟɯɚ ɢ ɜ ɟɝɨ ɧɨɫɨɜɨɣ ɱɚɫɬɢ 

ɜɵɩɨɥɧɹɸɬ ɩɚɡɵ. ɒɢɪɢɧɚ ɩɚɡɨɜ ɫɨɫɬɚɜɥɹɟɬ 0,7…1,0 ɲɢɪɢɧɵ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɚɫɬɢɧɵ, ɝɥɭɛɢɧɚ ɩɚɡɨɜ - 0,6…0,9 ɬɨɥɳɢɧɵ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɨɣ ɩɥɚɫɬɢɧɵ. Ⱦɚɧɧɭɸ ɨɩɟɪɚɰɢɸ ɜɵɩɨɥɧɹɸɬ ɧɚ 

ɜɟɪɬɢɤɚɥɶɧɨ-ɮɪɟɡɟɪɧɨɦ ɫɬɚɧɤɟ ɬɢɩɚ 6Ɇ12ɉ. Ɂɚɬɟɦ ɜ ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɩɚɡɵ 

ɭɤɥɚɞɵɜɚɸɬ ɩɪɢɩɨɣ ɦɚɪɤɢ ɉɪɆɇɄɆɰ ɢ ɧɚɧɨɫɹɬ ɮɥɸɫ ɦɚɪɤɢ Ⱥɇ-348. 

ɉɪɢɩɨɣ ɉɪɆɇɄɆɰ ɫɨɞɟɪɠɢɬ 62%...68% ɦɟɞɢ, 4…5% ɧɢɤɟɥɹ, 1,5…2,0% 

ɦɚɪɝɚɧɰɚ, 28…31% ɰɢɧɤɚ ɢ ɨɤɨɥɨ 0,3% ɤɪɟɦɧɢɹ. Ɍɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ 

ɩɪɢɩɨɹ ɫɨɫɬɚɜɥɹɟɬ 910…930°C.  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɨɝɨ ɩɪɢɩɨɹ ɢ ɮɥɸɫɚ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ 

ɭɜɟɥɢɱɢɬɶ ɩɪɨɱɧɨɫɬɶ ɫɰɟɩɥɟɧɢɹ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɩɥɚɫɬɢɧ ɫ ɥɟɦɟɯɨɦ 

ɩɥɭɝɚ. ɉɨɫɥɟ ɷɬɨɝɨ ɩɪɨɢɡɜɨɞɹɬ ɭɫɬɚɧɨɜɤɭ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɩɥɚɫɬɢɧ 

ɦɚɪɤɢ Ɍɇ-20 ɢɥɢ Ɍ15Ʉ6. ɉɪɢ ɷɬɨɦ ɜ ɩɚɡ ɜ ɧɨɫɨɜɨɣ ɱɚɫɬɢ ɥɟɦɟɯɚ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɟ ɩɥɚɫɬɢɧɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜɩɥɨɬɧɭɸ ɞɪɭɝ ɤ ɞɪɭɝɭ, ɚ ɜ 

ɩɚɡ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɥɟɡɜɢɹ ɥɟɦɟɯɚ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɟ ɩɥɚɫɬɢɧɵ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɪɟɪɵɜɢɫɬɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ, ɪɚɜɧɨɦ 0,7…0,8 ɲɢɪɢɧɵ 

ɩɥɚɫɬɢɧɵ.  

 
 

Ɋɢɫɭɧɨɤ 1.6 - Ɇɟɬɨɞ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɥɟɦɟɯɚ  

ɉɪɟɪɵɜɢɫɬɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɩɥɚɫɬɢɧ ɧɚ ɥɟɡɜɢɢ 

ɥɟɦɟɯɚ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɫɤɥɨɧɧɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ ɥɟɡɜɢɹ ɤ ɡɚɥɢɩɚɧɢɸ 
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ɩɨɱɜɨɣ. Ɂɚɬɟɦ ɜ ɦɟɫɬɨ ɫɬɵɤɚ ɤɚɠɞɨɣ ɩɥɚɫɬɢɧɵ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɝɪɚɧɶɸ ɩɚɡɚ 

ɧɚɧɨɫɹɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɫɥɨɣ ɩɪɢɩɨɹ ɢ ɮɥɸɫɚ. 

Ⱦɚɥɟɟ ɨɫɭɳɟɫɬɜɥɹɸɬ ɧɚɝɪɟɜ ɩɥɚɫɬɢɧ ɢ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ ɥɟɦɟɯɚ 

ɩɥɭɝɚ ɢɧɞɭɤɰɢɨɧɧɵɦ ɫɩɨɫɨɛɨɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɨɤɨɜ ɜɵɫɨɤɨɣ ɱɚɫɬɨɬɵ. 

ɉɪɢ ɷɬɨɦ ɥɟɦɟɯ ɜɧɚɱɚɥɟ ɩɨɞɨɝɪɟɜɚɸɬ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 650…670°C ɫ 

ɜɵɞɟɪɠɤɨɣ ɜ ɬɟɱɟɧɢɟ 5…7 ɦɢɧ, ɚ ɡɚɬɟɦ ɧɚɝɪɟɜɚɸɬ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 

950…970°C. ɉɪɢ ɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɥɟɦɟɯ ɜɵɞɟɪɠɢɜɚɸɬ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ 

ɧɟ ɩɪɨɢɡɨɣɞɟɬ ɩɨɥɧɨɝɨ ɪɚɫɩɥɚɜɥɟɧɢɹ ɩɪɢɩɨɹ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɞɭɤɰɢɨɧɧɨɝɨ 

ɧɚɝɪɟɜɚ ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 

ɥɟɦɟɯɚ, ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɩɨɫɨɛɚ. 

Ɂɚɬɟɦ ɩɪɨɢɡɜɨɞɹɬ ɨɯɥɚɠɞɟɧɢɟ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ ɥɟɦɟɯɚ ɫ 

ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɦɢ ɩɥɚɫɬɢɧɚɦɢ ɜ ɤɚɦɟɪɧɨɣ ɩɟɱɢ. Ɉɤɚɥɢɧɭ ɢ ɨɫɬɚɬɤɢ 

ɮɥɸɫɚ ɭɞɚɥɹɸɬ ɩɟɫɤɨɫɬɪɭɣɧɨɣ ɨɱɢɫɬɤɨɣ. ɉɨɫɥɟ ɷɬɨɝɨ ɩɪɨɢɡɜɨɞɹɬ ɡɚɬɨɱɤɭ 

ɥɟɦɟɯɚ ɢ ɦɟɬɚɥɥɨɤɟɪɚɦɢɱɟɫɤɢɯ ɩɥɚɫɬɢɧ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ ɧɚ ɭɝɨɥ =20… 

35°. 

Ɍɟɯɧɢɱɟɫɤɢɦ ɪɟɡɭɥɶɬɚɬɨɦ ɫɥɟɞɭɸɳɟɝɨ ɫɩɨɫɨɛɚ  ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ 

ɪɟɫɭɪɫɚ ɥɟɦɟɯɨɜ ɩɥɭɝɨɜ ɡɚ ɫɱɟɬ ɞɜɭɯ ɮɚɤɬɨɪɨɜ: ɩɨɜɵɲɟɧɢɹ ɩɪɨɱɧɨɫɬɧɵɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɭɜɟɥɢɱɟɧɢɹ ɫɬɟɩɟɧɢ ɩɪɨɫɤɚɥɶɡɵɜɚɧɢɹ ɚɛɪɚɡɢɜɧɵɯ ɱɚɫɬɢɰ ɩɨ 

ɩɨɜɟɪɯɧɨɫɬɢ, ɱɬɨ ɫɧɢɠɚɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɢ ɭɦɟɧɶɲɚɟɬ ɢɡɧɨɫ. 

ɗɥɟɤɬɪɨɞɧɵɣ ɦɚɬɟɪɢɚɥ ɧɚɧɨɫɹɬ ɧɚ ɧɚɢɛɨɥɟɟ ɢɡɧɚɲɢɜɚɟɦɭɸ ɡɨɧɭ ɪɚɛɨɱɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɞɤɨɜɨɨɛɪɚɡɧɵɦɢ ɜɚɥɢɤɚɦɢ ɢɥɢ ɜɚɥɢɤɚɦɢ, ɢɦɟɸɳɢɦɢ ɮɨɪɦɭ 

ɩɨɥɭɷɥɥɢɩɫɚ. ɇɚɩɥɚɜɤɚ ɜɚɥɢɤɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɟɩɪɟɪɵɜɧɨ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 

ɛɵɫɬɪɵɦ ɨɯɥɚɠɞɟɧɢɟɦ ɧɨɫɤɚ ɜ ɜɨɞɟ ɫ ɰɟɥɶɸ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɤɚɥɨɱɧɵɯ 

ɫɬɪɭɤɬɭɪ.  

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɨɛɥɚɫɬɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 

ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɢ ɪɟɦɨɧɬɚ ɦɚɲɢɧ, ɜ ɱɚɫɬɧɨɫɬɢ ɤ ɢɡɝɨɬɨɜɥɟɧɢɸ, 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɢ ɭɩɪɨɱɧɟɧɢɸ ɩɥɭɠɧɵɯ ɥɟɦɟɯɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɭɫɥɨɜɢɹɯ 

ɚɛɪɚɡɢɜɧɨɝɨ ɢɡɧɨɫɚ. 
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Ɋɢɫɭɧɨɤ 1.7 

 

Ɋɢɫɭɧɨɤ 1.8 

ɂɡɜɟɫɬɟɧ ɫɩɨɫɨɛ ɭɩɪɨɱɧɟɧɢɹ ɩɥɭɠɧɵɯ ɥɟɦɟɯɨɜ ɫɜɚɪɨɱɧɵɦ 

ɚɪɦɢɪɨɜɚɧɢɟɦ, ɜ ɤɨɬɨɪɨɦ ɧɚɩɥɚɜɤɭ ɧɚ ɜɫɸ ɪɚɛɨɱɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɞɟɬɚɥɢ 

ɨɫɭɳɟɫɬɜɥɹɸɬ ɜ ɜɢɞɟ ɩɚɪɚɥɥɟɥɶɧɵɯ ɞɪɭɝ ɞɪɭɝɭ ɜɚɥɢɤɨɜ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ 

ɧɚɧɨɫɹɬ ɫɨ ɫɤɨɪɨɫɬɶɸ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɨɛɪɚɡɨɜɚɧɢɟ ɡɚɤɚɥɨɱɧɵɯ ɫɬɪɭɤɬɭɪ, 

ɩɨɫɥɟ ɨɫɬɵɜɚɧɢɹ ɩɪɟɞɵɞɭɳɢɯ Д1]. 

ɇɚɢɛɨɥɟɟ ɛɥɢɡɤɢɦ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɲɟɧɢɟɦ, ɜɵɛɪɚɧɧɵɦ ɜ ɤɚɱɟɫɬɜɟ 

ɩɪɨɬɨɬɢɩɚ, ɹɜɥɹɟɬɫɹ ɫɩɨɫɨɛ, ɜ ɤɨɬɨɪɨɦ ɥɟɦɟɯ, ɢɦɟɸɳɢɣ ɨɫɧɨɜɭ ɫ ɧɨɫɤɨɦ, ɧɚ 

ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɟɧɨ ɪɟɛɪɨ ɠɟɫɬɤɨɫɬɢ, ɨɛɪɚɡɨɜɚɧɧɨɟ ɜ ɜɢɞɟ ɪɚɡɦɟɳɟɧɧɨɣ 

ɜɞɨɥɶ ɨɫɢ ɫɢɦɦɟɬɪɢɢ ɜɵɩɭɤɥɨɣ ɜ ɫɬɨɪɨɧɭ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɜɵɲɬɚɦɩɨɜɤɢ ɢ ɧɚɩɥɚɜɥɹɟɬɫɹ ɫɨ ɫɬɨɪɨɧɵ ɩɨɥɟɜɨɝɨ ɨɛɪɟɡɚ ɢ ɫ ɨɛɟɢɯ ɫɬɨɪɨɧ 

ɧɨɫɤɚ (ɧɚ ɪɚɛɨɱɟɣ ɫɬɨɪɨɧɟ - ɩɚɪɚɥɥɟɥɶɧɨ ɨɫɢ ɫɢɦɦɟɬɪɢɢ, ɚ ɨɫɬɚɥɶɧɵɯ ɫɥɭɱɚɹɯ 

- ɩɚɪɚɥɥɟɥɶɧɨ ɩɨɥɟɜɨɦɭ ɨɛɪɟɡɭ) Д2]. 

ɇɟɞɨɫɬɚɬɤɚɦɢ ɷɬɨɝɨ ɫɩɨɫɨɛɚ ɹɜɥɹɸɬɫɹ: ɭɫɥɨɠɧɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ ɢɡ-ɡɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɪɟɛɪɚ ɠɟɫɬɤɨɫɬɢ ɢ ɧɚɩɥɚɜɤɢ ɪɚɡɥɢɱɧɨ 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɚɥɢɤɨɜ ɫ ɨɛɟɢɯ ɫɬɨɪɨɧ ɧɨɫɤɚ ɢ ɧɚ ɩɨɥɟɜɨɦ ɨɛɪɟɡɟ; 

ɬɟɪɦɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɞɟɬɚɥɶ, ɫɩɨɫɨɛɧɨɟ ɜɵɡɜɚɬɶ ɟɟ ɤɨɪɨɛɥɟɧɢɟ; 

ɫɨɡɞɚɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɨɫɬɚɬɨɱɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɢ ɡɚɤɚɥɟɧɧɵɯ ɫɬɪɭɤɬɭɪ ɜɨ 

ɜɫɟɦ ɬɟɥɟ ɥɟɦɟɯɚ, ɫɧɢɠɚɸɳɢɯ ɫɬɨɣɤɨɫɬɶ ɤ ɪɚɡɪɭɲɟɧɢɸ. 
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Ɍɟɯɧɢɱɟɫɤɢɦ ɪɟɡɭɥɶɬɚɬɨɦ ɢɡɨɛɪɟɬɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɪɟɫɭɪɫɚ 

ɩɥɭɠɧɨɝɨ ɥɟɦɟɯɚ ɡɚ ɫɱɟɬ ɭɥɭɱɲɟɧɢɹ ɩɪɨɱɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɚɬɟɪɢɚɥɚ, 

ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɤ ɚɛɪɚɡɢɜɧɨɦɭ ɢɡɧɚɲɢɜɚɧɢɸ. 

ɗɥɟɤɬɪɨɞɧɵɣ ɦɚɬɟɪɢɚɥ, ɧɚɧɟɫɟɧɧɵɣ ɧɚ «ɥɨɞɤɭ» ɢɡɧɨɫɚ, ɩɨɡɜɨɥɢɬ 

ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɩɨɬɟɪɢ ɦɟɬɚɥɥɚ ɜ ɨɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ ɢɡɧɚɲɢɜɚɟɦɵɯ ɡɨɧ 

ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ (Ɋɢɫ 1.7), ɪɚɡɦɟɪɵ ɤɨɬɨɪɨɣ ɡɚɜɢɫɹɬ ɨɬ 

ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɩɨɱɜ. 

ɍɤɚɡɚɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ ɢɡɨɛɪɟɬɟɧɢɹ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ 

ɫɜɚɪɨɱɧɨɦ ɚɪɦɢɪɨɜɚɧɢɢ ɧɟɩɪɟɪɵɜɧɨɣ ɧɚɩɥɚɜɤɨɣ ɨɛɥɚɫɬɢ ɧɚɢɛɨɥɟɟ 

ɜɟɪɨɹɬɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢɡɧɨɫɚ (ɛɭɞɭɳɟɣ «ɥɨɞɤɢ» ɢɡɧɨɫɚ) 

ɩɨɞɤɨɜɨɨɛɪɚɡɧɵɦɢ ɜɚɥɢɤɚɦɢ, ɢɦɟɸɳɢɦɢ ɮɨɪɦɭ ɩɨɥɭɷɥɥɢɩɫɚ, ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ ɛɵɫɬɪɵɦ ɨɯɥɚɠɞɟɧɢɟɦ ɧɨɫɤɚ ɥɟɦɟɯɚ ɜ ɜɨɞɟ. 

Ɂɚɹɜɥɟɧɧɵɣ ɫɩɨɫɨɛ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɪɹɞɚ ɮɚɤɬɨɪɨɜ. ȼɫɥɟɞɫɬɜɢɟ 

ɬɟɪɦɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɦɚɬɟɪɢɚɥ ɞɟɬɚɥɢ ɜ ɧɟɦ ɩɪɨɢɫɯɨɞɹɬ ɮɚɡɨɜɵɟ 

ɩɪɟɜɪɚɳɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɢɟ ɩɪɢ ɛɵɫɬɪɨɦ ɨɯɥɚɠɞɟɧɢɢ ɜ ɜɨɞɟ ɩɨɥɭɱɢɬɶ ɜ ɡɨɧɟ 

ɧɨɫɤɚ ɡɚɤɚɥɨɱɧɵɟ ɫɬɪɭɤɬɭɪɵ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬ ɬɜɟɪɞɨɫɬɶ, ɚ 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɛɪɚɡɢɜɧɨɦɭ ɢɡɧɚɲɢɜɚɧɢɸ. ɇɚɥɢɱɢɟ 

ɧɚɩɥɚɜɥɟɧɧɵɯ ɜɚɥɢɤɨɜ ɩɨɞɤɨɜɨɨɛɪɚɡɧɵɯ ɢɥɢ ɜɚɥɢɤɨɜ, ɢɦɟɸɳɢɯ ɮɨɪɦɭ 

ɩɨɥɭɷɥɥɢɩɫɚ, ɭɜɟɥɢɱɢɜɚɟɬ ɫɬɟɩɟɧɶ ɩɪɨɫɤɚɥɶɡɵɜɚɧɢɹ ɚɛɪɚɡɢɜɧɵɯ ɱɚɫɬɢɰ ɩɨ 

ɩɨɜɟɪɯɧɨɫɬɢ, ɩɪɢɜɨɞɹɳɭɸ ɤ ɫɧɢɠɟɧɢɸ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɪɟɧɢɹ ɢ ɫɧɢɠɚɸɳɭɸ 

ɩɭɬɶ ɢɯ ɤɨɧɬɚɤɬɚ ɫ ɥɟɦɟɯɨɦ ɩɪɢ ɪɚɛɨɬɟ, ɱɬɨ ɬɚɤɠɟ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ 

ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ. 

ɋɨɩɨɫɬɚɜɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɡɚɹɜɥɟɧɧɨɝɨ ɪɟɲɟɧɢɹ ɫ ɩɪɨɬɨɬɢɩɨɦ 

ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɡɚɹɜɥɟɧɧɵɣ ɫɩɨɫɨɛ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɢɡɜɟɫɬɧɨɝɨ ɬɟɦ, ɱɬɨ 

ɩɨɞɤɨɜɨɨɛɪɚɡɧɵɟ ɜɚɥɢɤɢ ɢɥɢ ɜɚɥɢɤɢ, ɢɦɟɸɳɢɟ ɮɨɪɦɭ ɩɨɥɭɷɥɥɢɩɫɚ, 

ɧɚɧɨɫɹɬɫɹ ɧɟɩɪɟɪɵɜɧɨ ɜ ɨɛɥɚɫɬɢ ɧɚɢɛɨɥɶɲɟɝɨ ɢɡɧɨɫɚ ɥɟɦɟɯɚ, ɚ ɩɨɫɥɟɞɭɸɳɟɟ 

ɛɵɫɬɪɨɟ ɨɯɥɚɠɞɟɧɢɟ ɜ ɜɨɞɟ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɪɚɜɧɨɦɟɪɧɨɟ ɭɩɪɨɱɧɟɧɢɟ 

ɜɫɟɝɨ ɧɨɫɤɚ ɥɟɦɟɯɚ ɢ ɧɚɧɟɫɟɧɧɨɝɨ ɷɥɟɤɬɪɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. ȼɚɥɢɤɢ 

(ɩɨɞɤɨɜɨɨɛɪɚɡɧɵɟ ɢɥɢ ɜ ɮɨɪɦɟ ɩɨɥɭɷɥɩɢɩɫɚ) ɲɢɪɢɧɨɣ  ɨɤɨɥɨ 43 ɦɦ 

ɧɚɜɚɪɢɜɚɸɬ, ɧɚɱɢɧɚɹ ɫ ɧɨɫɤɚ ɥɟɦɟɯɚ ɜɞɨɥɶ ɟɝɨ ɩɟɪɟɞɧɟɣ ɤɪɨɦɤɢ ɩɨɞ ɭɝɥɨɦ ɤ 
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ɨɛɪɟɡɭ ɧɨɫɤɚ ⍺⸗10° ɫɨɝɥɚɫɧɨ ɫɯɟɦɟ (ɪɢɫ 1.9). ȼɟɥɢɱɢɧɚ Х ɨɛɭɫɥɨɜɥɟɧɚ 

ɩɨɩɟɪɟɱɧɵɦ ɪɚɡɦɟɪɨɦ «ɥɨɞɤɢ» ɢɡɧɨɫɚ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɜɟɪɲɢɧɚɦɢ 

ɧɚɩɥɚɜɥɟɧɧɵɯ ɜɚɥɢɤɨɜ (δ) ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 30 ɦɦ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɜɟɥɢɱɢɧɟ ɡɨɧɵ ɬɟɪɦɢɱɟɫɤɨɝɨ ɜɥɢɹɧɢɹ. ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɤɬɪɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 

ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɷɥɟɤɬɪɨɞɧɵɣ ɦɚɬɟɪɢɚɥ ɥɸɛɨɝɨ ɫɨɫɬɚɜɚ, ɩɪɢɝɨɞɧɵɣ 

ɞɥɹ ɫɜɚɪɤɢ ɫɬɚɥɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɥɚɝɚɟɦɵɣ ɫɩɨɫɨɛ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɤɪɢɬɟɪɢɸ «ɧɨɜɢɡɧɚ». 

ɂɡɜɟɫɬɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ  ɩɨɞɪɚɡɭɦɟɜɚɸɬ: ɭɩɪɨɱɧɟɧɢɟ ɥɟɦɟɯɚ 

ɩɭɬɟɦ ɮɨɪɦɢɪɨɜɚɧɢɹ ɪɟɛɪɚ ɠɟɫɬɤɨɫɬɢ ɢ ɧɚɩɥɚɜɤɢ ɪɚɡɥɢɱɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ 

ɜɚɥɢɤɨɜ ɫ ɨɛɟɢɯ ɫɬɨɪɨɧ ɧɨɫɤɚ ɢ ɧɚ ɩɨɥɟɜɨɦ ɨɛɪɟɡɟ ɢɥɢ ɧɚɧɟɫɟɧɢɟ 

ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɚɥɢɤɨɜ ɩɨɞ ɭɝɥɨɦ ɤ ɪɟɠɭɳɟɣ ɤɪɨɦɤɟ ɩɨ ɜɫɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɥɟɦɟɯɚ, ɱɬɨ ɨɬɫɭɬɫɬɜɭɟɬ ɜ ɩɪɟɞɥɚɝɚɟɦɨɦ ɫɩɨɫɨɛɟ ɢ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ 

ɟɝɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ɤɪɢɬɟɪɢɸ «ɫɭɳɟɫɬɜɟɧɧɵɟ ɨɬɥɢɱɢɹ». 

ɇɚ ɪɢɫ.  1.7  ɩɪɟɞɫɬɚɜɥɟɧ ɥɟɦɟɯ ɞɨ ɧɚɩɥɚɜɤɢ, ɝɞɟ 1 - ɨɛɥɚɫɬɶ ɜɟɪɨɹɬɧɨɝɨ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢɡɧɨɫɚ («ɥɨɞɤɚ» ɢɡɧɨɫɚ); 2 - ɤɪɟɩɟɠɧɵɟ ɨɬɜɟɪɫɬɢɹ. 

ɇɚ ɪɢɫ 1.8 ɩɪɟɞɫɬɚɜɥɟɧ ɥɟɦɟɯ ɩɨɫɥɟ ɧɚɩɥɚɜɤɢ, ɝɞɟ 1 - ɧɚɩɥɚɜɥɟɧɧɵɣ 

ɜɚɥɢɤ; 2 - ɤɪɟɩɟɠɧɵɟ ɨɬɜɟɪɫɬɢɹ. 

Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɡɚɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɩɨɹɫɧɹɟɬɫɹ ɧɚ ɩɪɢɦɟɪɟ ɭɩɪɨɱɧɟɧɢɹ 

ɫɟɪɢɣɧɵɯ ɥɟɦɟɯɨɜ ɩɥɭɝɚ. ɉɨɜɟɪɯɧɨɫɬɶ ɭɩɪɨɱɧɹɟɬɫɹ ɫɜɚɪɨɱɧɵɦ 

ɚɪɦɢɪɨɜɚɧɢɟɦ ɩɭɬɟɦ ɧɚɧɟɫɟɧɢɹ ɩɨɞɤɨɜɨɨɛɪɚɡɧɵɯ ɜɚɥɢɤɨɜ ɜ ɨɛɥɚɫɬɢ 

ɧɚɢɛɨɥɶɲɟɝɨ ɢɡɧɨɫɚ ɧɨɫɤɚ ɥɟɦɟɯɚ («ɥɨɞɤɚ») ɩɪɢ ɲɢɪɢɧɟ ɧɚɩɥɚɜɨɱɧɨɝɨ 

ɜɚɥɢɤɚ 3...4 ɦɦ ɫ ɪɚɫɫɬɨɹɧɢɹɦɢ ɦɟɠɞɭ ɧɢɦɢ 30 ɦɦ. ɇɚɩɥɚɜɤɚ ɜɵɩɨɥɧɹɥɟɬɫɹ 

ɷɥɟɤɬɪɨɞɨɦ ɗ46Ⱥ-ɍɈɇɂ-13/45-4,0-ɍ0 ȽɈɋɌ 9466-75 ɫ ɫɢɥɨɣ ɫɜɚɪɨɱɧɨɝɨ 

ɬɨɤɚ 130 Ⱥ, ɩɨɫɬɨɹɧɧɵɦ ɬɨɤɨɦ ɨɛɪɚɬɧɨɣ ɩɨɥɹɪɧɨɫɬɢ. 

Ɉɞɧɢɦ ɢɡ ɷɮɮɟɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ ɹɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɣ ɦɟɬɨɞ. ɍɞɚɥɹɸɬ 

ɢɡɧɨɲɟɧɧɭɸ ɪɚɛɨɱɭɸ ɱɚɫɬɶ ɩɥɭɠɧɨɝɨ ɥɟɦɟɯɚ. ɂɡɝɨɬɚɜɥɢɜɚɸɬ ɧɨɜɭɸ 

ɪɚɛɨɱɭɸ ɱɚɫɬɶ ɢɡ ɫɪɟɞɧɟɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ ɜ ɜɢɞɟ ɫɦɟɧɧɨɣ ɩɥɚɫɬɢɧɵ. 

ɉɥɚɫɬɢɧɭ ɡɚɬɚɱɢɜɚɸɬ ɢ ɭɩɪɨɱɧɹɸɬ ɩɭɬɟɦ ɧɚɧɟɫɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɝɨ 

ɩɨɤɪɵɬɢɹ. Ɂɚɤɪɟɩɥɟɧɢɟ ɫɦɟɧɧɨɣ ɩɥɚɫɬɢɧɵ ɩɪɨɢɡɜɨɞɹɬ ɫɜɚɪɤɨɣ. ɇɚɧɟɫɟɧɢɟ 

ɢɡɧɨɫɨɫɬɨɣɤɨɝɨ ɩɨɤɪɵɬɢɹ ɨɫɭɳɟɫɬɜɥɹɸɬ ɷɥɟɤɬɪɨɢɫɤɪɨɜɵɦ ɦɟɬɨɞɨɦ ɜ ɫɦɟɫɢ 
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ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ, ɫɨɞɟɪɠɚɳɟɣ ɚɪɝɨɧ ɢ 17-25% ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ. ɉɨɫɥɟ 

ɧɚɧɟɫɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɝɨ ɩɨɤɪɵɬɢɹ ɧɚ ɩɥɚɫɬɢɧɭ ɜɵɩɨɥɧɹɸɬ ɡɚɤɚɥɤɭ Ɍȼɑ ɟɟ 

ɧɟɭɩɪɨɱɧɟɧɧɨɣ ɫɬɨɪɨɧɵ. Ɍɟɯɧɢɱɟɫɤɢɦ ɪɟɡɭɥɶɬɚɬɨɦ ɢɡɨɛɪɟɬɟɧɢɹ ɹɜɥɹɟɬɫɹ 

ɩɨɜɵɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɭɩɪɨɱɧɹɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɭɠɧɨɝɨ ɥɟɦɟɯɚ 

 

1- ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɣ ɥɟɦɟɯ, 2 – ɩɪɢɜɚɪɟɧɧɨɟ ɥɟɡɜɢɟ. 

Ɋɢɫɭɧɨɤ 1.9 – ȼɨɫɫɬɚɧɨɜɥɟɧɧɵɣ ɥɟɦɟɯ 

 

1- Ʌɢɧɢɹ ɫɪɟɡɚ ɢɡɧɨɲɟɧɧɨɣ ɱɚɫɬɢ ɥɟɦɟɯɚ 

Ɋɢɫɭɧɨɤ 1.10 – ɋɯɟɦɚ ɫɪɟɡɚɧɢɹ ɢɡɧɨɲɟɧɧɨɣ ɱɚɫɬɢ ɥɟɦɟɯɚ 

 

Ɋɢɫɭɧɨɤ 1.11 -  Ɂɚɝɨɬɨɜɤɚ ɞɥɹ ɥɟɡɜɢɹ  ɢɡ ɩɨɥɨɫɨɜɨɣ ɫɪɟɞɧɟɭɝɥɟɪɨɞɢɫɬɨɣ 

ɫɬɚɥɢ 

 

Ɋɢɫɭɧɨɤ 1.12 - Ɂɚɝɨɬɨɜɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɨɣ ɞɨɥɨɬɨɨɛɪɚɡɧɨɝɨ 

ɥɟɦɟɯɚ 

ɉɪɟɞɥɚɝɚɟɦɵɣ ɫɩɨɫɨɛ ɨɬɧɨɫɢɬɫɹ ɤ ɫɩɨɫɨɛɚɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢ 

ɭɩɪɨɱɧɟɧɢɹ ɢɡɧɨɲɟɧɧɵɯ ɞɟɬɚɥɟɣ ɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɝɥɚɜɧɵɦ 
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ɨɛɪɚɡɨɦ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢ ɭɩɪɨɱɧɟɧɢɹ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɩɥɭɠɧɵɯ ɥɟɦɟɯɨɜ. 

ɂɡɜɟɫɬɟɧ ɫɩɨɫɨɛ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢɡɧɨɲɟɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɥɟɦɟɯɚ 

(ɉɚɬɟɧɬ  № 2125507, ɆɉɄ ȼ23Ɋ 6/00, ɨɩɭɛɥɢɤɨɜɚɧɨ 27.01.1999 // 

ɂɡɨɛɪɟɬɟɧɢɹ. - 1999. - № 3. - ɋ. 439), ɜ ɤɨɬɨɪɨɦ ɜɵɩɨɥɧɹɸɬ ɨɬɫɟɤɚɧɢɟ 

ɢɡɧɨɲɟɧɧɨɣ ɧɨɫɨɜɨɣ ɱɚɫɬɢ ɥɟɦɟɯɚ ɢ ɟɝɨ ɩɪɹɦɨɥɢɧɟɣɧɨɝɨ ɭɱɚɫɬɤɚ ɧɚ ɲɢɪɢɧɭ 

25 ɦɦ ɩɟɪɟɞ ɩɪɢɜɚɪɤɨɣ ɧɚɤɥɚɞɧɵɯ ɷɥɟɦɟɧɬɨɜ ɧɨɫɤɚ ɢ ɥɟɡɜɢɹ, ɨɫɭɳɟɫɬɜɥɹɸɬ 

ɝɨɪɹɱɭɸ ɮɨɪɦɨɜɤɭ ɧɚɤɥɚɞɧɨɝɨ ɷɥɟɦɟɧɬɚ ɢɡɧɨɲɟɧɧɨɣ ɧɨɫɨɜɨɣ ɱɚɫɬɢ, ɤɨɩɢɪɭɹ 

ɥɢɰɟɜɭɸ ɱɚɫɬɶ ɢɡɧɨɲɟɧɧɨɣ ɡɚɝɨɬɨɜɤɢ, ɧɚɤɥɚɞɧɵɟ ɷɥɟɦɟɧɬɵ ɧɨɫɨɜɨɣ ɱɚɫɬɢ ɢ 

ɥɟɡɜɢɹ ɩɪɢɜɚɪɢɜɚɸɬ ɫ ɞɜɭɯ ɫɬɨɪɨɧ, ɧɚɩɥɚɜɤɭ ɧɚɤɥɚɞɧɨɝɨ ɷɥɟɦɟɧɬɚ 

ɢɡɧɨɫɨɫɬɨɣɤɢɦɢ ɫɩɥɚɜɚɦɢ ɋ-27, ɍɋɑ-35, ɍɋ-25 ɧɨɫɨɜɨɣ ɱɚɫɬɢ ɩɪɨɢɡɜɨɞɹɬ 

ɫɜɟɪɯɭ ɩɨ ɜɨɝɧɭɬɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚ ɲɢɪɢɧɟ 60-80 ɦɦ ɬɨɥɳɢɧɨɣ 2,0-2,5 ɦɦ, ɚ 

ɥɟɡɜɢɹ - ɫɧɢɡɭ ɲɢɪɢɧɨɣ 20 ɦɦ ɬɨɥɳɢɧɨɣ 1,5-2,0 ɦɦ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɧɚɤɥɚɞɧɵɟ ɷɥɟɦɟɧɬɵ 

(ɧɨɫɨɤ ɢ ɥɟɡɜɢɟ) ɹɜɥɹɸɬɫɹ ɨɬɞɟɥɶɧɵɦɢ ɞɟɬɚɥɹɦɢ ɢ ɩɪɢɜɚɪɢɜɚɸɬɫɹ ɩɨ 

ɨɬɞɟɥɶɧɨɫɬɢ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɬɪɭɞɨɟɦɤɨɫɬɶ ɩɪɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ. 

ɂɡɜɟɫɬɟɧ ɫɩɨɫɨɛ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɭɠɧɵɯ ɥɟɦɟɯɨɜ (Ⱥɱɤɚɫɨɜ Ʉ.Ⱥ. 

«ɉɪɨɝɪɟɫɫɢɜɧɵɟ ɫɩɨɫɨɛɵ ɪɟɦɨɧɬɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɬɟɯɧɢɤɢ» - Ɇ.: 

«Ʉɨɥɨɫ», 1975 ɝ., ɫɬɪ. 281), ɜ ɤɨɬɨɪɨɦ ɜɵɛɪɚɤɨɜɚɧɧɵɟ ɥɟɦɟɯɢ ɩɨɞɜɟɪɝɚɸɬ 

ɨɬɠɢɝɭ, ɩɪɚɜɤɟ ɢ ɨɬɪɟɡɚɸɬ ɢɡɧɨɲɟɧɧɵɟ ɱɚɫɬɢ (ɥɟɡɜɢɟ, ɧɨɫɨɤ). ɂɡɝɨɬɨɜɥɹɸɬ 

ɫɩɟɰɢɚɥɶɧɵɟ ɤɥɢɧɨɜɢɞɧɵɟ ɩɨɥɨɫɵ ɞɥɹ ɧɨɜɵɯ ɥɟɡɜɢɣ ɢ ɧɨɫɤɨɜ. ɉɪɢɜɚɪɟɧɧɵɟ 

ɤ ɥɟɦɟɯɭ ɥɟɡɜɢɹ ɢ ɧɨɫɨɤ ɧɚɩɥɚɜɥɹɸɬ ɫɨɪɦɚɣɬɨɦ ɧɚ ɭɫɬɚɧɨɜɤɟ ɜ Ɍȼɑ. Ɂɚɬɟɦ 

ɥɟɡɜɢɟ ɜɵɪɚɜɧɢɜɚɸɬ ɧɚ ɡɚɬɨɱɧɨɦ ɫɬɚɧɤɟ ɞɨ ɨɛɧɚɠɟɧɢɹ ɫɨɪɦɚɣɬɚ ɩɨ ɜɫɟɣ 

ɞɥɢɧɟ ɢ ɡɚɬɚɱɢɜɚɸɬ ɫ ɥɢɰɟɜɨɣ ɫɬɨɪɨɧɵ ɩɨ ɬɟɯɧɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ ɧɨɜɵɯ 

ɥɟɦɟɯɨɜ. ȼ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɧɟ ɬɪɟɛɭɟɬɫɹ ɨɬɪɟɡɤɚ ɢɡɧɨɲɟɧɧɵɯ ɱɚɫɬɟɣ, ɥɟɡɜɢɹ 

ɥɟɦɟɯɚ ɨɬɬɹɝɢɜɚɸɬ ɨɛɵɱɧɵɦ (ɤɭɡɧɟɱɧɵɦ) ɫɩɨɫɨɛɨɦ. 

ɂɡɜɟɫɬɟɧ ɫɩɨɫɨɛ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɭɠɧɵɯ ɥɟɦɟɯɨɜ (ɉɭɱɢɧ ȿ.Ⱥ., 

ɇɨɜɢɤɨɜ B.C., Ɉɱɤɨɜɫɤɢɣ ɇ.Ⱥ. ɢ ɞɪ. Ɍɟɯɧɨɥɨɝɢɹ ɪɟɦɨɧɬɚ ɦɚɲɢɧ. ɉɨɞ ɪɟɞ. 

ɩɪɨɮɟɫɫɨɪɚ ȿ.Ⱥ. ɉɭɱɢɧɚ. - Ɇ.: «Ʉɨɥɨɫɋ». - 2007, ɫɬɪ. 407), ɤɨɬɨɪɵɣ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɨɛɪɭɛɤɭ ɢɡɧɨɲɟɧɧɵɯ ɱɚɫɬɟɣ ɢ ɩɨɫɥɟɞɭɸɳɭɸ ɩɪɢɜɚɪɤɭ 
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ɧɨɜɵɯ ɜɫɬɚɜɨɤ, ɨɫɭɳɟɫɬɜɥɹɟɦɭɸ ɩɨ ɬɪɟɦ ɜɚɪɢɚɧɬɚɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɡɧɚɱɟɧɢɹ ɢɡɧɨɫɚ. ɉɨɫɥɟ ɩɪɢɜɚɪɤɢ ɜɫɬɚɜɨɤ ɥɟɦɟɯ ɭɩɪɨɱɧɹɸɬ ɫ ɬɵɥɶɧɨɣ 

ɫɬɨɪɨɧɵ ɩɪɟɞɥɚɝɚɟɦɵɦɢ ɜ ɫɩɨɫɨɛɟ ɢɡɧɨɫɨɫɬɨɣɤɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ. 

ɇɟɞɨɫɬɚɬɤɚɦɢ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɹɜɥɹɸɬɫɹ: ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ 

ɫɩɟɰɢɚɥɶɧɨɦ ɩɪɨɤɚɬɟ; ɜɵɫɨɤɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɥɨɠɧɨɫɬɶ. 

Ɉɛɳɢɦ ɧɟɞɨɫɬɚɬɤɨɦ ɭɤɚɡɚɧɧɵɯ ɜɵɲɟ ɫɩɨɫɨɛɨɜ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ 

ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɭɩɪɨɱɧɟɧɢɢ ɦɚɬɟɪɢɚɥɵ ɧɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɫɨɤɨɣ 

ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ. 

ɂɡɜɟɫɬɟɧ ɫɩɨɫɨɛ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɥɚɩ ɤɭɥɶɬɢɜɚɬɨɪɨɜ (ɩɪɨɬɨɬɢɩ - ɩɚɬɟɧɬ 

ɊɎ 2467857, ɆɉɄ ȼ23Ɋ 6/00, ȼ23ɇ 9/00, ɨɩɭɛɥɢɤɨɜɚɧɨ 27.11.2012. Ȼɸɥ. № 

33), ɩɪɢ ɤɨɬɨɪɨɦ ɭɞɚɥɹɸɬ ɢɡɧɨɲɟɧɧɭɸ ɪɚɛɨɱɭɸ ɱɚɫɬɶ ɫɬɪɟɥɶɱɚɬɨɣ ɥɚɩɵ 

ɤɭɥɶɬɢɜɚɬɨɪɚ ɲɥɢɮɨɜɚɥɶɧɵɦ ɨɬɪɟɡɧɵɦ ɤɪɭɝɨɦ ɩɪɢ ɩɨɦɨɳɢ ɭɝɥɨɜɨɣ 

ɲɥɢɮɨɜɚɥɶɧɨɣ ɦɚɲɢɧɵ. ɂɡɝɨɬɨɜɥɹɸɬ ɧɨɜɭɸ ɪɚɛɨɱɭɸ ɱɚɫɬɶ ɢɡ 

ɫɪɟɞɧɟɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ ɜ ɜɢɞɟ ɫɦɟɧɧɨɣ ɭɝɥɨɜɨɣ ɩɥɚɫɬɢɧɵ, ɧɚ ɤɨɬɨɪɨɣ 

ɜɵɩɨɥɧɹɸɬ ɫɤɜɨɡɧɵɟ ɩɪɨɞɨɥɝɨɜɚɬɵɟ ɨɬɜɟɪɫɬɢɹ ɢ ɡɚɬɚɱɢɜɚɸɬ ɫ ɨɛɪɚɡɨɜɚɧɢɟ 

ɥɟɡɜɢɹ. Ɂɚɬɟɦ ɭɝɥɨɜɭɸ ɫɦɟɧɧɭɸ ɩɥɚɫɬɢɧɭ ɭɩɪɨɱɧɹɸɬ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ. 

Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɬɵɥɶɧɭɸ ɫɬɨɪɨɧɭ ɫɦɟɧɧɨɣ ɩɥɚɫɬɢɧɵ ɧɚɧɨɫɹɬ ɢɡɧɨɫɨɫɬɨɣɤɨɟ 

ɩɨɤɪɵɬɢɟ ɜ ɬɪɢ ɫɥɨɹ, ɩɪɢɱɟɦ ɩɟɪɜɵɣ ɢ ɬɪɟɬɢɣ ɫɥɨɢ ɧɚɧɨɫɹɬ ɷɥɟɤɬɪɨɢɫɤɪɨɜɵɦ 

ɫɩɨɫɨɛɨɦ ɫɩɥɚɜɨɦ ɮɟɪɪɨɛɨɪ ɎȻ-20 ȽɈɋɌ 14848-69, ɚ ɜɬɨɪɨɣ ɫɩɨɫɨɛɨɦ 

ɷɥɟɤɬɪɨɞɭɝɨɜɨɣ ɦɟɬɚɥɥɢɡɚɰɢɢ ɫɬɚɥɶɧɨɣ ɩɪɨɜɨɥɨɤɨɣ ɋɜ-08 ȽɈɋɌ 14848-69. 

ɇɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɦɨɧɬɚɠ ɧɨɜɨɣ ɪɟɠɭɳɟɣ 

ɱɚɫɬɢ ɜ ɩɥɭɠɧɵɯ ɥɟɦɟɯɚɯ ɩɨɫɪɟɞɫɬɜɨɦ ɜɢɧɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɧɟ ɨɛɟɫɩɟɱɢɬ 

ɧɟɨɛɯɨɞɢɦɭɸ ɩɪɨɱɧɨɫɬɶ ɢ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɪɚɡɪɭɲɟɧɢɸ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɨɤɪɵɬɢɟ ɧɚɧɨɫɢɬɫɹ ɜ ɬɪɢ ɫɥɨɹ, ɱɬɨ ɩɨɜɵɲɚɟɬ ɬɪɭɞɨɟɦɤɨɫɬɶ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɷɥɟɤɬɪɨɢɫɤɪɨɜɨɟ ɧɚɧɟɫɟɧɢɟ 

ɩɪɨɜɨɞɹɬ ɜ ɜɨɡɞɭɲɧɨɣ ɚɬɦɨɫɮɟɪɟ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɨɤɢɫɥɟɧɢɸ ɫɨɫɬɚɜɥɹɸɳɢɯ 

ɷɥɟɦɟɧɬɨɜ ɦɚɬɟɪɢɚɥɚ ɷɥɟɤɬɪɨɞɚ, ɷɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ 

ɫɩɥɨɲɧɨɫɬɢ ɢ ɜɟɥɢɱɢɧɵ ɩɨɤɪɵɬɢɹ, ɚ ɬɚɤɠɟ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ. 

Ɍɟɯɧɢɱɟɫɤɨɣ ɡɚɞɚɱɟɣ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɫɩɨɫɨɛɚ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ 

ɤɚɱɟɫɬɜɚ ɭɩɪɨɱɧɹɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɭɠɧɵɯ ɥɟɦɟɯɨɜ. 
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ɉɨɫɬɚɜɥɟɧɧɚɹ ɡɚɞɚɱɚ ɞɨɫɬɢɝɚɟɬɫɹ ɜ ɫɩɨɫɨɛɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɭɠɧɵɯ 

ɥɟɦɟɯɨɜ, ɜɤɥɸɱɚɸɳɟɦ ɭɞɚɥɟɧɢɟ ɢɡɧɨɲɟɧɧɨɣ ɪɚɛɨɱɟɣ ɱɚɫɬɢ ɩɥɭɠɧɨɝɨ 

ɥɟɦɟɯɚ, ɢɡɝɨɬɨɜɥɟɧɢɟ ɧɨɜɨɣ ɪɚɛɨɱɟɣ ɱɚɫɬɢ ɢɡ ɫɪɟɞɧɟɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ ɜ 

ɜɢɞɟ ɫɦɟɧɧɨɣ ɩɥɚɫɬɢɧɵ, ɤɨɬɨɪɭɸ ɡɚɬɚɱɢɜɚɸɬ ɢ ɭɩɪɨɱɧɹɸɬ ɩɭɬɟɦ ɧɚɧɟɫɟɧɢɹ 

ɢɡɧɨɫɨɫɬɨɣɤɨɝɨ ɩɨɤɪɵɬɢɹ, ɨɬɥɢɱɚɸɳɟɦɫɹ ɬɟɦ, ɱɬɨ ɤɪɟɩɥɟɧɢɟ ɫɦɟɧɧɨɣ 

ɩɥɚɫɬɢɧɵ ɩɪɨɢɡɜɨɞɹɬ ɫɜɚɪɤɨɣ, ɧɚɧɟɫɟɧɢɟ ɢɡɧɨɫɨɫɬɨɣɤɨɝɨ ɩɨɤɪɵɬɢɹ - 

ɷɥɟɤɬɪɨɢɫɤɪɨɜɵɦ ɫɩɨɫɨɛɨɦ ɜ ɫɪɟɞɟ ɫɦɟɫɢ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ (ɚɪɝɨɧ + 

ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ (17-25%)), ɚ ɩɨɫɥɟ ɧɚɧɟɫɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɝɨ ɩɨɤɪɵɬɢɹ 

ɜɵɩɨɥɧɹɟɬɫɹ ɡɚɤɚɥɤɚ Ɍȼɑ ɧɟɭɩɪɨɱɧɟɧɧɨɣ ɫɬɨɪɨɧɵ ɩɥɚɫɬɢɧɵ. 

Ɉɬɥɢɱɢɟɦ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɢɡɨɛɪɟɬɟɧɢɹ ɨɬ ɩɪɨɬɨɬɢɩɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ 

ɧɚɧɟɫɟɧɢɟ ɢɡɧɨɫɨɫɬɨɣɤɨɝɨ ɩɨɤɪɵɬɢɹ ɷɥɟɤɬɪɨɢɫɤɪɨɜɵɦ ɫɩɨɫɨɛɨɦ ɩɪɨɜɨɞɹɬ ɜ 

ɫɪɟɞɟ ɫɦɟɫɢ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ (ɚɪɝɨɧ+ɋO2(18-24%)), ɡɚɦɟɧɹɟɦɵɣ ɷɥɟɦɟɧɬ 

ɤɪɟɩɢɬɫɹ ɫɜɚɪɨɱɧɵɦ ɫɩɨɫɨɛɨɦ, ɚ ɩɨɫɥɟ ɧɚɧɟɫɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɝɨ ɩɨɤɪɵɬɢɹ 

ɜɵɩɨɥɧɹɟɬɫɹ ɡɚɤɚɥɤɚ Ɍȼɑ ɧɟ ɭɩɪɨɱɧɟɧɧɨɣ ɫɬɨɪɨɧɵ ɩɥɚɫɬɢɧɵ. 

ɇɚ ɪɢɫɭɧɤɟ  2.6 ɩɨɤɚɡɚɧ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɣ ɥɟɦɟɯ 1 ɩɨ ɩɪɟɞɥɚɝɚɟɦɨɣ 

ɬɟɯɧɨɥɨɝɢɢ ɫ ɩɪɢɜɚɪɟɧɧɵɦ ɥɟɡɜɢɟɦ 2, ɤɨɬɨɪɨɟ ɭɩɪɨɱɧɟɧɨ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ. 

ɋɩɨɫɨɛ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɫɩɨɫɨɛɨɦ: 

ɉɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞɝɨɬɨɜɤɚ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ ɥɟɦɟɯɚ 1, 

ɡɚɤɥɸɱɚɸɳɚɹɫɹ ɜ ɨɬɪɟɡɚɧɢɢ ɢɡɧɨɲɟɧɧɨɣ ɱɚɫɬɢ ɫ ɩɨɦɨɳɶɸ ɨɬɪɟɡɧɨɝɨ 

ɲɥɢɮɨɜɚɥɶɧɨɝɨ ɤɪɭɝɚ. ɂɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɡɚɝɨɬɨɜɤɚ ɞɥɹ ɥɟɡɜɢɹ 2 ɢɡ ɩɨɥɨɫɨɜɨɣ 

ɫɪɟɞɧɟɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ. Ⱦɥɹ ɞɨɥɨɬɨɨɛɪɚɡɧɵɯ ɥɟɦɟɯɨɜ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ 

ɡɚɝɨɬɨɜɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɨɣ ɞɨɥɨɬɨɨɛɪɚɡɧɨɝɨ ɥɟɦɟɯɚ. 

Ɂɚɬɟɦ ɡɚɝɨɬɨɜɤɭ ɡɚɬɚɱɢɜɚɸɬ ɫ ɥɢɰɟɜɨɣ ɫɬɨɪɨɧɵ ɩɨ ɬɟɯɧɢɱɟɫɤɢɦ 

ɭɫɥɨɜɢɹɦ ɧɨɜɵɯ ɥɟɦɟɯɨɜ. 

ȼɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɣ ɥɟɦɟɯ 1 ɫɜɚɪɢɜɚɟɬɫɹ ɫ ɧɨɜɵɦ ɩɨɥɭɱɟɧɧɵɦ ɥɟɡɜɢɟɦ 

2 ɜɫɬɵɤ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ ɥɟɦɟɯɚ ɷɥɟɤɬɪɨɞɭɝɨɜɨɣ ɢɥɢ ɝɚɡɨɩɥɚɦɟɧɧɨɣ 

ɫɜɚɪɤɨɣ. 

ɉɨɫɥɟ ɩɪɢɜɚɪɤɢ ɥɟɡɜɢɟ ɭɩɪɨɱɧɹɟɬɫɹ ɧɚ ɲɢɪɢɧɭ 25… 30 ɦɦ. 

ɋ ɰɟɥɶɸ ɞɨɫɬɢɠɟɧɢɹ ɷɮɮɟɤɬɚ ɫɚɦɨɡɚɬɚɱɢɜɚɧɢɹ, ɫɬɨɪɨɧɭ ɞɥɹ 

ɭɩɪɨɱɧɟɧɢɹ ɜɵɛɢɪɚɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ: ɩɪɢ ɜɫɩɚɲɤɟ 
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ɩɥɨɬɧɵɯ ɝɥɢɧɢɫɬɵɯ ɢ ɫɭɝɥɢɧɢɫɬɵɯ ɩɨɱɜ, ɭɩɪɨɱɧɹɟɬɫɹ ɡɚɞɧɹɹ ɫɬɨɪɨɧɚ ɥɟɡɜɢɹ, 

ɩɪɢ ɜɫɩɚɲɤɟ ɩɟɫɱɚɧɵɯ ɩɨɱɜ, ɞɨɫɬɚɬɨɱɧɨ ɭɜɥɚɠɧɟɧɧɵɯ, ɢ ɧɟɛɨɥɶɲɢɦ 

ɭɞɟɥɶɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ, ɭɩɪɨɱɧɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɜɟɪɯɧɟɣ ɫɬɨɪɨɧɟ 

ɥɟɡɜɢɹ. 

ɍɩɪɨɱɧɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚɧɟɫɟɧɢɟɦ ɩɨɤɪɵɬɢɹ ɷɥɟɤɬɪɨɢɫɤɪɨɜɵɦ 

ɫɩɨɫɨɛɨɦ. ɗɥɟɤɬɪɨɞɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɷɥɟɤɬɪɨɢɫɤɪɨɜɨɣ 

ɨɛɪɚɛɨɬɤɢ ɫɥɭɠɢɬ ɮɟɪɪɨɛɨɪ ɦɚɪɤɢ ɎȻ20 ȽɈɋɌ 14848-69, ɱɬɨ ɨɛɟɫɩɟɱɢɬ 

ɜɵɫɨɤɭɸ ɫɬɨɣɤɨɫɬɶ ɜ ɚɛɪɚɡɢɜɧɨɣ ɫɪɟɞɟ. ɗɥɟɤɬɪɨɢɫɤɪɨɜɚɹ ɨɛɪɚɛɨɬɤɚ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɪɟɞɟ ɫɦɟɫɢ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ ɫɨɫɬɨɹɳɟɣ ɢɡ 83… 75% ɚɪɝɨɧɚ ɢ 

17… 25% ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɉɨɬɨɤ ɡɚɳɢɬɧɨɣ ɫɦɟɫɢ ɨɛɬɟɤɚɟɬ ɷɥɟɤɬɪɨɢɫɤɪɨɜɨɣ ɪɚɡɪɹɞ, ɩɪɟɞɨɯɪɚɧɹɟɬ 

ɪɚɫɩɥɚɜɥɟɧɧɵɣ ɷɥɟɤɬɪɨɞɧɵɣ ɦɚɬɟɪɢɚɥ ɢ ɨɛɪɚɛɚɬɵɜɚɟɦɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɨɬ 

ɜɨɡɞɟɣɫɬɜɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ. 

ɍɝɥɟɤɢɫɥɵɣ ɝɚɡ ɫɩɨɫɨɛɫɬɜɭɟɬ ɢɡɦɟɥɶɱɟɧɢɸ ɤɚɩɟɥɶ ɷɥɟɤɬɪɨɞɧɨɝɨ 

ɦɚɬɟɪɢɚɥɚ, ɫɧɢɠɚɟɬ ɢɯ ɪɚɡɛɪɵɡɝɢɜɚɧɢɟ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɬɚɛɢɥɶɧɨɫɬɶ ɩɪɨɰɟɫɫɚ 

ɨɛɪɚɛɨɬɤɢ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɪɟɠɢɦɨɜ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɲɟ ɭɤɚɡɚɧɧɵɯ ɫɜɨɣɫɬɜ ɩɪɟɞɥɚɝɚɟɦɨɣ ɡɚɳɢɬɧɨɣ ɫɦɟɫɢ 

ɩɪɢ ɷɥɟɤɬɪɨɢɫɤɪɨɜɨɣ ɨɛɪɚɛɨɬɤɟ ɩɨɜɵɲɚɟɬɫɹ ɜɟɥɢɱɢɧɚ ɢ ɫɩɥɨɲɧɨɫɬɶ 

ɩɨɥɭɱɚɟɦɨɝɨ ɩɨɤɪɵɬɢɹ. 

Ɂɚɤɚɥɤɚ ɩɪɨɜɨɞɢɬɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ Ɍȼɑ, ɩɪɢ ɤɨɬɨɪɨɣ ɧɚɝɪɟɜɭ 

ɩɨɞɜɟɪɝɚɟɬɫɹ ɬɨɥɶɤɨ ɫɬɨɪɨɧɚ ɥɟɡɜɢɹ, ɧɟ ɩɨɤɪɵɬɚɹ ɢɡɧɨɫɨɫɬɨɣɤɢɦ ɫɩɥɚɜɨɦ. ɋ 

ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɢ ɭɥɭɱɲɟɧɢɹ ɜɹɡɤɨɫɬɢ ɛɟɡ ɡɧɚɱɢɬɟɥɶɧɨɝɨ 

ɫɧɢɠɟɧɢɹ ɬɜɟɪɞɨɫɬɢ ɩɨɫɥɟ ɡɚɤɚɥɤɢ ɜɵɩɨɥɧɹɟɬɫɹ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɣ ɨɬɩɭɫɤ. 

ȿɳɟ ɨɞɢɧ ɩɟɪɫɩɟɤɬɢɜɧɵɣ ɦɟɬɨɞ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɥɟɦɟɯɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɩɪɢɜɚɪɢɜɚɧɢɹ ɬɟɪɦɨɭɩɪɨɱɧɟɧɧɨɣ ɞɨ 50HRC 

ɤɨɦɩɟɧɫɢɪɭɸɳɟɣ ɩɥɚɫɬɢɧɵ ɜɡɚɦɟɧ ɢɡɧɨɲɟɧɧɨɣ ɪɟɠɭɳɟ-ɥɟɡɜɢɣɧɨɣ ɱɚɫɬɢ 

ɥɟɦɟɯɚ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ Ʉɨɦɩɟɧɫɢɪɭɸɳɭɸ ɩɥɚɫɬɢɧɭ 

ɩɪɢɜɚɪɢɜɚɸɬ ɫ ɞɜɭɯ ɫɬɨɪɨɧ ɛɟɡ ɪɚɡɞɟɥɤɢ ɤɪɨɦɨɤ. Ɂɚɬɟɦ ɧɚ ɬɵɥɶɧɭɸ 

ɩɨɜɟɪɯɧɨɫɬɶ ɩɥɚɫɬɢɧɵ ɧɚ ɜɫɸ ɞɥɢɧɭ ɢ ɩɨ ɜɫɟɣ ɲɢɪɢɧɟ ɪɟɠɭɳɟ-ɥɟɡɜɢɣɧɨɣ 

ɱɚɫɬɢ ɫ ɨɬɫɬɭɩɥɟɧɢɟɦ ɨɬ ɫɜɚɪɧɨɝɨ ɲɜɚ ɧɚ 10 ɦɦ ɧɚɩɥɚɜɥɹɸɬ ɚɛɪɚɡɢɜɧɨ-
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ɫɬɨɣɤɢɣ ɫɩɥɚɜ, ɫ ɨɛɟɫɩɟɱɟɧɢɟɦ ɬɜɟɪɞɨɫɬɢ ɩɨɥɭɱɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ 

ɩɪɟɞɟɥɚɯ 58-62HRC.  

 

1 - ɫɩɢɧɤɚ ɥɟɦɟɯɚ (ɱɚɫɬɶ, ɩɪɢɝɨɞɧɚɹ ɤ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ); 2 - 
ɤɨɦɩɟɧɫɢɪɭɸɳɚɹ ɩɥɚɫɬɢɧɚ (ɪɟɠɭɳɟ-ɥɟɡɜɢɣɧɚɹ ɱɚɫɬɶ); 3 - ɫɜɚɪɨɱɧɵɣ ɲɨɜ; 4 - 

ɭɩɪɨɱɧɟɧɧɚɹ ɬɵɥɶɧɚɹ ɫɬɨɪɨɧɚ (ɨɛɥɚɫɬɶ ɧɚɩɥɚɜɤɢ ɚɛɪɚɡɢɜɧɨ-ɫɬɨɣɤɢɦ 
ɫɩɥɚɜɨɦ). 

Ɋɢɫɭɧɨɤ 1.13 – ȼɨɫɫɬɚɧɨɜɥɟɧɧɵɣ ɥɟɦɟɯ ɦɟɬɨɞɨɦ ɩɪɢɜɚɪɢɜɚɧɢɹ 

ɬɟɪɦɨɭɩɪɨɱɧɟɧɧɨɣ ɞɨ 50HRC ɤɨɦɩɟɧɫɢɪɭɸɳɟɣ ɩɥɚɫɬɢɧɵ. 

ɇɚ ɨɛɥɚɫɬɶ ɩɹɬɤɢ ɥɟɦɟɯɚ ɧɚɩɥɚɜɥɹɸɬ ɚɛɪɚɡɢɜɧɨ-ɫɬɨɣɤɢɣ ɫɩɥɚɜ ɩɨ ɜɫɟɣ 

ɲɢɪɢɧɟ ɥɟɦɟɯɚ ɧɚ ɞɥɢɧɭ 40-50 ɦɦ. Ʉɚɠɞɵɣ ɜɚɥɢɤ ɢɡɧɨɫɨɫɬɨɣɤɨɣ ɧɚɩɥɚɜɤɢ 

ɧɚɧɨɫɹɬ ɩɨɫɥɟ ɨɫɬɵɜɚɧɢɹ ɩɪɟɞɵɞɭɳɟɝɨ. ɂɡɨɛɪɟɬɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ 

ɫɬɨɣɤɨɫɬɶ ɤ ɚɛɪɚɡɢɜɧɨɦɭ ɢɡɧɚɲɢɜɚɧɢɸ ɥɟɦɟɯɚ, ɩɨɜɵɫɢɬɶ ɞɨɥɝɨɜɟɱɧɨɫɬɶ, 

ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɫɬɨɬɭ ɬɟɯɧɨɥɨɝɢɢ ɩɪɢ ɟɟ ɪɟɚɥɢɡɚɰɢɢ, ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ 

ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɢ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɧɟɨɞɧɨɤɪɚɬɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. 

ɋɭɳɟɫɬɜɭɟɬ ɫɩɨɫɨɛ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢ ɭɩɪɨɱɧɟɧɢɹ ɥɟɦɟɯɚ, 

ɡɚɤɥɸɱɚɸɳɢɣɫɹ ɜ ɩɪɢɜɚɪɢɜɚɧɢɢ ɧɚɤɥɚɞɧɨɝɨ ɷɥɟɦɟɧɬɚ ɧɚ ɪɚɛɨɱɭɸ 

ɩɨɜɟɪɯɧɨɫɬɶ ɡɚɝɥɭɛɥɹɸɳɟɣ ɱɚɫɬɢ ɜ ɜɢɞɟ ɫɬɚɥɶɧɨɣ ɩɥɚɫɬɢɧɵ ɫ ɭɜɟɥɢɱɟɧɧɨɣ 

ɬɜɟɪɞɨɫɬɶɸ, ɤɨɩɢɪɭɸɳɟɣ ɝɟɨɦɟɬɪɢɸ ɢɡɧɨɫɚ, ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ 

ɧɨɪɦɢɪɨɜɚɧɧɵɯ ɪɚɡɦɟɪɨɜ ɞɟɬɚɥɢ . 

ɇɟɞɨɫɬɚɬɤɚɦɢ ɬɚɤɨɝɨ ɫɩɨɫɨɛɚ ɹɜɥɹɸɬɫɹ: ɩɟɪɜɨɟ - ɨɬɫɭɬɫɬɜɢɟ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɭɩɪɨɱɧɟɧɢɹ ɧɚɤɥɚɞɧɨɝɨ ɷɥɟɦɟɧɬɚ, ɱɬɨ ɧɟ ɫɩɨɫɨɛɫɬɜɭɟɬ 

ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɩɨɜɵɲɟɧɢɸ ɪɟɫɭɪɫɚ; ɜɬɨɪɨɟ - ɭɜɟɥɢɱɟɧɢɟ ɬɹɝɨɜɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɚɯɨɬɧɨɝɨ ɚɝɪɟɝɚɬɚ, ɭɤɨɦɩɥɟɤɬɨɜɚɧɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɦɢ 
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http://www.fips.ru/Archive/PAT/2015FULL/2015.03.10/DOC/RUNWC2/000/000/002/544/214/00000001.tif


ɩɨɞɨɛɧɵɦ ɫɩɨɫɨɛɨɦ ɥɟɦɟɯɚɦɢ; ɬɪɟɬɶɟ - ɫɩɨɫɨɛ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ 

ɩɪɨɜɟɞɟɧɢɹ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɢ ɭɩɪɨɱɧɹɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɜ ɨɬɧɨɲɟɧɢɢ 

ɪɟɠɭɳɟ-ɥɟɡɜɢɣɧɨɣ ɱɚɫɬɢ ɞɟɬɚɥɢ, ɨɛɟɫɩɟɱɢɜɚɹ ɬɟɦ ɫɚɦɵɦ ɭɫɤɨɪɟɧɧɵɣ ɟɟ 

ɢɡɧɨɫ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɪɟɫɬɚɜɪɢɪɨɜɚɧɧɨɣ ɨɛɥɚɫɬɶɸ. 

ɇɚɢɛɨɥɟɟ ɛɥɢɡɤɢɦ ɤ ɡɚɹɜɥɟɧɧɨɦɭ ɫɩɨɫɨɛɭ (ɩɪɨɬɨɬɢɩ) ɹɜɥɹɟɬɫɹ ɫɩɨɫɨɛ, 

ɫɨɫɬɨɹɳɢɣ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɡɚɩɚɫɚ ɦɟɬɚɥɥɚ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ ɜ ɨɛɥɚɫɬɢ 

ɧɨɫɤɚ ɢ ɩɨ ɞɥɢɧɟ ɥɟɡɜɢɹ ɡɚ ɫɱɟɬ ɧɚɩɥɚɜɤɢ ɦɚɥɨɭɝɥɟɪɨɞɢɫɬɵɦ ɷɥɟɤɬɪɨɞɨɦ 

ɬɚɤɨɝɨ ɨɛɴɟɦɚ, ɤɨɬɨɪɵɣ ɨɛɟɫɩɟɱɢɬ ɜɨɡɨɛɧɨɜɥɟɧɢɟ ɧɨɪɦɢɪɨɜɚɧɧɵɯ ɪɚɡɦɟɪɨɜ 

ɞɟɬɚɥɢ ɩɭɬɟɦ ɟɝɨ ɝɨɪɹɱɟɝɨ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ (ɨɬɬɹɠɤɢ). ɉɨɫɥɟ ɨɬɬɹɠɤɢ, ɤɨɝɞɚ 

ɬɟɦɩɟɪɚɬɭɪɚ ɞɟɬɚɥɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ 850°ɋ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɨɜɨɞɢɬɶ 

ɡɚɤɚɥɤɭ ɜ ɜɨɞɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɭɩɪɨɱɧɹɸɳɟɝɨ ɷɮɮɟɤɬɚ Д ɩɚɬɟɧɬ 2]. 

Ɍɚɤɨɣ ɫɩɨɫɨɛ ɩɪɟɞɩɨɥɚɝɚɟɬ ɩɪɨɜɟɞɟɧɢɟ ɬɪɟɯ ɨɩɟɪɚɰɢɣ, ɪɚɡɥɢɱɧɵɯ ɩɨ 

ɫɜɨɢɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɢɧɰɢɩɚɦ ɢ ɩɪɟɫɥɟɞɭɸɳɢɯ ɪɚɡɧɵɟ ɰɟɥɢ. 

ɇɚɩɥɚɜɨɱɧɚɹ - ɨɬɧɨɫɢɬɫɹ ɤ ɨɛɥɚɫɬɢ ɫɜɚɪɤɢ ɢ ɫɜɹɡɚɧɚ ɫ ɧɚɪɚɳɢɜɚɧɢɟɦ ɨɛɴɟɦɚ 

ɦɟɬɚɥɥɚ ɢ ɧɚɩɥɚɜɤɨɣ. Ɉɬɬɹɠɤɚ - ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɛɪɚɛɨɬɤɟ ɦɟɬɚɥɥɨɜ 

ɞɚɜɥɟɧɢɟɦ, ɨɛɟɫɩɟɱɢɜɚɹ ɧɭɠɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ ɢɡɞɟɥɢɹ. ɍɩɪɨɱɧɹɸɳɚɹ ɬɟɪɦɨɨɛɪɚɛɨɬɤɚ ɛɚɡɢɪɭɟɬɫɹ ɧɚ 

ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɢ ɢ ɬɟɨɪɢɢ ɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ. ɇɚɥɢɱɢɟ ɫɬɨɥɶ 

ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɮɚɤɬɨɪɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɬɟɯɧɨɥɨɝɢɸ, ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɥɨɠɧɹɟɬ 

ɟɟ, ɚ ɪɟɚɥɢɡɚɰɢɹ ɬɪɟɛɭɟɬ ɫɩɟɰɢɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɫɩɨɥɧɢɬɟɥɟɣ 

ɪɚɡɥɢɱɧɵɯ ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ ɢ ɤɜɚɥɢɮɢɤɚɰɢɢ. ɉɪɢɦɟɧɟɧɢɟ ɞɥɹ ɧɚɩɥɚɜɤɢ 

ɷɥɟɤɬɪɨɞɨɜ ɫ ɦɚɥɨɭɝɥɟɪɨɞɢɫɬɵɦ ɫɬɟɪɠɧɟɦ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ 

ɫɮɨɪɦɢɪɨɜɚɧɧɵɣ ɡɚɩɚɫ ɦɟɬɚɥɥɚ ɫ ɧɟɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɭɝɥɟɪɨɞɚ ( ≤ 

0,10%), ɱɬɨ ɧɟ ɛɭɞɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɞɨɫɬɢɠɟɧɢɸ ɬɟɪɦɨɭɩɪɨɱɧɹɸɳɟɝɨ 

ɷɮɮɟɤɬɚ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɷɬɨ ɧɟ ɨɛɟɫɩɟɱɢɬ ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɩɪɢɪɚɳɟɧɢɹ 

ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɜɫɥɟɞɫɬɜɢɟ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɫɨɡɞɚɧɢɹ ɬɜɟɪɞɵɯ ɫɬɪɭɤɬɭɪ ɩɪɢ 

ɬɟɪɦɨɨɛɪɚɛɨɬɤɟ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭɜɟɥɢɱɟɧɢɹ ɞɨɥɝɨɜɟɱɧɨɫɬɢ. Ʉɪɨɦɟ ɬɨɝɨ, 

ɢɡɦɟɧɟɧɢɹ ɜ ɫɬɪɨɟɧɢɢ ɢ ɫɬɪɭɤɬɭɪɟ ɨɛɥɚɫɬɢ ɥɟɦɟɯɚ, ɩɨɞɜɟɪɝɚɟɦɨɣ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ, ɧɟ ɛɭɞɭɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɧɟɨɞɧɨɤɪɚɬɧɨɦɭ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɞɟɬɚɥɢ, ɨɩɹɬɶ ɠɟ ɫɧɢɠɚɹ ɟɟ ɞɨɥɝɨɜɟɱɧɨɫɬɶ. 
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Ɍɟɯɧɢɱɟɫɤɨɣ ɡɚɞɚɱɟɣ ɩɪɟɞɫɬɚɜɥɹɟɦɨɝɨ ɢɡɨɛɪɟɬɟɧɢɹ ɹɜɥɹɟɬɫɹ: 

ɭɜɟɥɢɱɟɧɢɟ ɫɬɨɣɤɨɫɬɢ ɤ ɚɛɪɚɡɢɜɧɨɦɭ ɢɡɧɚɲɢɜɚɧɢɸ ɥɟɦɟɯɚ; ɩɨɜɵɲɟɧɢɟ 

ɞɨɥɝɨɜɟɱɧɨɫɬɢ, ɩɪɨɫɬɨɬɚ ɩɪɨɰɟɫɫɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɨɛɟɫɩɟɱɟɧɢɟ ɜɵɫɨɤɨɣ 

ɫɬɟɩɟɧɢ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɧɟɨɞɧɨɤɪɚɬɧɨɝɨ ɜɨɡɨɛɧɨɜɥɟɧɢɹ 

ɪɟɫɭɪɫɚ. 

ɉɨɫɬɚɜɥɟɧɧɚɹ ɡɚɞɚɱɚ ɞɨɫɬɢɝɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɭɬɟɦ ɩɪɢɜɚɪɢɜɚɧɢɹ ɧɨɜɨɣ ɪɟɠɭɳɟ-ɥɟɡɜɢɣɧɨɣ ɱɚɫɬɢ ɜɡɚɦɟɧ 

ɩɪɟɞɟɥɶɧɨ ɢɡɧɨɲɟɧɧɨɣ ɤ ɨɫɬɚɜɲɟɣɫɹ ɨɛɥɚɫɬɢ (ɫɩɢɧɤɟ ɥɟɦɟɯɚ), ɩɪɢɝɨɞɧɨɣ ɞɥɹ 

ɩɪɨɜɟɞɟɧɢɹ ɨɩɟɪɚɰɢɣ ɫɜɚɪɢɜɚɧɢɹ ɢ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɇɨɜɚɹ 

ɪɟɠɭɳɟ-ɥɟɡɜɢɣɧɚɹ ɱɚɫɬɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɦɩɟɧɫɢɪɭɸɳɭɸ ɩɥɚɫɬɢɧɭ 

(ɩɥɚɫɬɢɧɚ, ɤɨɦɩɟɧɫɚɬɨɪ), ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɤɨɩɢɪɭɸɳɭɸ ɟɟ ɪɚɡɦɟɪɵ ɢ ɮɨɪɦɭ, ɢ 

ɢɡɝɨɬɨɜɥɟɧɧɭɸ ɢɡ ɫɬɚɥɟɣ ɪɟɫɫɨɪɧɨ-ɩɪɭɠɢɧɧɨɝɨ ɤɥɚɫɫɚ (ɧɚɩɪɢɦɟɪ: 65Ƚ ɢɥɢ 

60ɋ2). ɉɥɚɫɬɢɧɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɬɟɪɦɨɨɛɪɚɛɚɬɵɜɚɟɬɫɹ ɧɚ ɬɜɟɪɞɨɫɬɶ ɨɤɨɥɨ 

50HRC. ɉɟɪɟɞ ɫɨɟɞɢɧɟɧɢɟɦ ɨɫɬɨɜɚ ɢ ɤɨɦɩɟɧɫɚɬɨɪɚ ɭ ɥɟɦɟɯɚ ɭɞɚɥɹɟɬɫɹ ɬɚ 

ɱɚɫɬɶ, ɤɨɬɨɪɚɹ ɧɟ ɩɪɢɝɨɞɧɚ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɨɩɟɪɚɰɢɣ ɩɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ - 

ɨɫɬɚɬɤɢ ɩɪɟɞɟɥɶɧɨ ɢɡɧɨɲɟɧɧɨɣ ɪɟɠɭɳɟ-ɥɟɡɜɢɣɧɨɣ ɨɛɥɚɫɬɢ. 

Ʉɨɦɩɟɧɫɢɪɭɸɳɚɹ ɩɥɚɫɬɢɧɚ ɩɨ ɫɜɨɟɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ 

ɪɚɡɦɟɪɚɦ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɚɤɢɦ ɠɟ ɩɚɪɚɦɟɬɪɚɦ ɡɚɦɟɧɹɟɦɨɣ ɨɛɥɚɫɬɢ. 

ȿɟ ɩɪɢɜɚɪɢɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɞɜɭɯ ɫɬɨɪɨɧ ɧɚɥɨɠɟɧɢɟɦ ɲɜɨɜ ɩɨ ɜɫɟɣ 

ɞɥɢɧɟ. ȼ ɪɚɡɞɟɥɤɟ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɬ.ɤ. ɬɚɤɚɹ ɬɟɯɧɢɤɚ ɫɜɚɪɤɢ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɧɟɨɛɯɨɞɢɦɭɸ ɩɪɨɱɧɨɫɬɶ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. ɋɜɚɪɢɜɚɧɢɟ ɦɨɠɟɬ 

ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɤɚɤ ɪɭɱɧɵɦ, ɬɚɤ ɢ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ. ȼ ɤɚɱɟɫɬɜɟ 

ɷɥɟɤɬɪɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɷɥɟɤɬɪɨɞɵ ɢɥɢ ɩɪɨɜɨɥɨɤɚ ɞɥɹ ɫɜɚɪɤɢ 

ɭɝɥɟɪɨɞɢɫɬɵɯ ɥɟɝɢɪɨɜɚɧɧɵɯ ɫɬɚɥɟɣ. ɏɨɬɹ ɬɜɟɪɞɨɫɬɶ ɜɫɬɚɜɤɢ ɜɵɫɨɤɚ, ɨɞɧɚɤɨ, 

ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɞɟɬɚɥɢ ɧɚ ɩɨɱɜɚɯ ɫ ɜɵɫɨɤɨɣ 

ɚɛɪɚɡɢɜɧɨɫɬɶɸ (ɫɭɩɟɫɢ) ɨɧɚ ɧɟ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ 

ɞɨɥɝɨɜɟɱɧɨɫɬɢ, ɩɨɷɬɨɦɭ ɬɵɥɶɧɚɹ ɱɚɫɬɶ ɩɥɚɫɬɢɧɵ ɩɨɞɜɟɪɝɚɟɬɫɹ ɧɚɩɥɚɜɤɟ 

ɢɡɧɨɫɨɫɬɨɣɤɢɦ ɫɩɥɚɜɨɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɬɜɟɪɞɨɫɬɶ ɩɨɥɭɱɟɧɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɧɟ ɦɟɧɟɟ 58-62HRC. ɇɚɩɥɚɜɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɜɫɟɣ ɞɥɢɧɟ 

ɪɟɠɭɳɟ-ɥɟɡɜɢɣɧɨɣ ɱɚɫɬɢ. ɉɪɢɱɟɦ ɧɚɩɥɚɜɥɟɧɧɵɣ ɦɟɬɚɥɥ ɧɟ ɞɨɥɠɟɧ ɞɨɫɬɢɝɚɬɶ 
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ɫɜɚɪɧɨɝɨ ɲɜɚ ɧɚ 10 ɦɦ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɫɧɢɡɢɬɶ ɜɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ 

ɧɚɩɥɚɜɤɢ ɧɚ ɩɪɨɱɧɨɫɬɶ ɫɨɟɞɢɧɟɧɢɹ. ɉɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɨɫɬɵɜɚɧɢɟɦ 

ɤɚɠɞɨɝɨ ɜɚɥɢɤɚ ɩɟɪɟɞ ɧɚɧɟɫɟɧɢɟɦ ɫɥɟɞɭɸɳɟɝɨ ɜɨ ɢɡɛɟɠɚɧɢɟ ɩɟɪɟɝɪɟɜɚ 

ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ, ɫɧɢɠɟɧɢɹ ɬɟɩɥɨɜɥɨɠɟɧɢɣ ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɨɯɪɚɧɟɧɢɹ 

ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ, ɩɪɟɠɞɟ ɜɫɟɝɨ ɬɜɟɪɞɨɫɬɢ, ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɢ ɨɫɧɨɜɧɨɝɨ 

ɦɟɬɚɥɥɚ. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨɣ 

ɧɚɩɥɚɜɤɨɣ ɧɟɫɤɨɥɶɤɢɯ ɞɟɬɚɥɟɣ. ɉɟɪɟɤɪɵɬɢɹ ɜɚɥɢɤɨɜ ɧɟ ɬɪɟɛɭɟɬɫɹ. 

Ⱦɪɭɝɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɧɚɩɥɚɜɤɢ ɢɡɧɨɫɨɫɬɨɣɤɨɝɨ ɫɥɨɹ ɹɜɥɹɟɬɫɹ ɟɝɨ 

ɧɚɧɟɫɟɧɢɟ ɩɨ ɜɫɟɣ ɲɢɪɢɧɟ ɨɛɥɚɫɬɢ ɩɹɬɤɢ, ɜɤɥɸɱɚɹ ɩɥɚɫɬɢɧɭ ɢ ɨɫɬɨɜ, ɧɚ 

ɞɥɢɧɭ 40-50 ɦɦ, ɬ.ɤ. ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ ɢɡɧɨɫ ɩɪɨɢɫɯɨɞɢɬ ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ, ɱɟɦ 

ɧɚ ɞɪɭɝɢɯ ɭɱɚɫɬɤɚɯ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɬɚɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɭɞɚɫɬɫɹ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ 

ɦɟɪɟ ɩɨɜɵɫɢɬɶ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɞɟɬɚɥɢ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, 

ɞɨɥɝɨɜɟɱɧɨɫɬɶ. 

ɗɤɫɩɥɭɚɬɚɰɢɹ ɨɬɪɟɦɨɧɬɢɪɨɜɚɧɧɨɝɨ ɥɟɦɟɯɚ ɜɟɞɟɬɫɹ ɮɚɤɬɢɱɟɫɤɢ ɞɨ 

ɩɨɥɧɨɝɨ ɢɫɬɢɪɚɧɢɹ ɪɟɠɭɳɟ-ɥɟɡɜɢɣɧɨɣ ɱɚɫɬɢ ɜɦɟɫɬɟ ɫɨ ɫɜɚɪɧɵɦ ɲɜɨɦ. 

(ɒɢɪɢɧɚ ɷɬɨɣ ɨɛɥɚɫɬɢ ɭ ɥɟɦɟɯɨɜ ɪɚɡɥɢɱɧɵɯ ɦɚɪɨɤ ɢ ɮɢɪɦ-ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ 

ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɧɚɹ.) ɉɪɢ ɷɬɨɦ ɨɫɬɨɜ ɨɫɬɚɟɬɫɹ ɩɪɢɝɨɞɧɵɦ ɞɥɹ ɩɨɜɟɞɟɧɢɹ 

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. ɗɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɧɟɨɞɧɨɤɪɚɬɧɨɝɨ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɹ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɞɟɬɚɥɢ. Ʉɪɨɦɟ ɬɨɝɨ, 

ɢɦɟɟɬ ɦɟɫɬɨ ɩɨɜɵɲɟɧɢɟ ɫɬɟɩɟɧɢ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɢ. 

Ɂɚɹɜɥɟɧɧɵɣ ɫɩɨɫɨɛ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɩɪɢɫɭɬɫɬɜɢɹ ɫɥɟɞɭɸɳɢɯ 

ɮɚɤɬɨɪɨɜ: 

ɩɟɪɜɵɣ - ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɤɚɱɟɫɬɜɟ ɪɟɠɭɳɟ-ɥɟɡɜɢɣɧɨɣ ɱɚɫɬɢ 

ɤɨɦɩɟɧɫɢɪɭɸɳɟɣ ɩɥɚɫɬɢɧɵ ɢɡ ɬɟɪɦɨɭɩɪɨɱɧɟɧɧɨɣ ɧɚ ɬɜɟɪɞɨɫɬɶ 50HRC, 

ɢɡɝɨɬɨɜɥɟɧɧɨɣ ɢɡ ɫɬɚɥɟɣ ɪɟɫɫɨɪɧɨ-ɩɪɭɠɢɧɧɨɝɨ ɤɥɚɫɫɚ; 

ɜɬɨɪɨɣ - ɤɪɟɩɥɟɧɢɟ ɷɬɨɣ ɩɥɚɫɬɢɧɵ ɤ ɨɫɬɨɜɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ 

ɩɪɢɜɚɪɢɜɚɧɢɹ ɟɟ ɧɚɥɨɠɟɧɢɟɦ ɲɜɨɜ ɫ ɞɜɭɯ ɫɬɨɪɨɧ ɛɟɡ ɪɚɡɞɟɥɤɢ ɤɪɨɦɨɤ; 

ɬɪɟɬɢɣ - ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚɩɥɚɜɤɚ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ ɤɨɦɩɟɧɫɢɪɭɸɳɟɣ 

ɩɥɚɫɬɢɧɵ ɫɩɥɚɜɨɦ, ɫɬɨɣɤɢɦ ɤ ɚɛɪɚɡɢɜɧɨɦɭ ɢɡɧɚɲɢɜɚɧɢɸ, ɧɚ ɜɫɸ ɟɟ ɞɥɢɧɭ ɢ 
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ɩɨ ɜɫɟɣ ɲɢɪɢɧɟ ɫ ɨɬɫɬɭɩɥɟɧɢɟɦ ɨɬ ɫɜɚɪɧɨɝɨ ɲɜɚ ɧɚ 10 ɦɦ, ɛɟɡ ɩɟɪɟɤɪɵɬɢɹ 

ɜɚɥɢɤɨɜ; 

ɱɟɬɜɟɪɬɵɣ - ɧɚɩɥɚɜɤɚ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ ɩɹɬɤɢ ɬɚɤɢɦ ɠɟ ɫɩɥɚɜɨɦ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɜɫɟɣ ɲɢɪɢɧɟ ɥɟɦɟɯɚ, ɜɤɥɸɱɚɹ ɨɫɬɨɜ ɢ ɪɟɠɭɳɟ-ɥɟɡɜɢɣɧɭɸ 

ɱɚɫɬɶ ɧɚ ɞɥɢɧɭ 40-50 ɦɦ; 

ɩɹɬɵɣ - ɤɚɠɞɵɣ ɩɨɫɥɟɞɭɸɳɢɣ ɜɚɥɢɤ ɢɡɧɨɫɨɫɬɨɣɤɨɣ ɧɚɩɥɚɜɤɢ ɫɥɟɞɭɟɬ 

ɧɚɧɨɫɢɬɶ ɩɨɫɥɟ ɨɫɬɵɜɚɧɢɹ ɩɪɟɞɵɞɭɳɟɝɨ. 

ɉɪɟɞɥɚɝɚɟɦɵɣ ɫɩɨɫɨɛ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɫɬɨɣɤɨɫɬɶ ɤ ɚɛɪɚɡɢɜɧɨɦɭ 

ɢɡɧɚɲɢɜɚɧɢɸ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɝɨ ɥɟɦɟɯɚ ɡɚ ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ 

ɬɟɪɦɨɭɩɪɨɱɧɟɧɧɨɣ ɩɥɚɫɬɢɧɵ ɢ ɩɪɢɦɟɧɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɣ ɧɚɩɥɚɜɤɢ ɫ 

ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ. 

ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɨɜɵɲɟɧɢɟ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɥɟɦɟɯɚ ɞɨɫɬɢɝɚɟɬɫɹ ɩɭɬɟɦ 

ɭɜɟɥɢɱɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɧɟɨɞɧɨɤɪɚɬɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. 

ɉɪɨɫɬɨɬɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɨɛɭɫɥɨɜɥɟɧɚ ɧɟɫɥɨɠɧɨɫɬɶɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɨɩɟɪɚɰɢɣ, ɫɜɨɞɹɳɢɯɫɹ ɤ ɨɞɧɨɦɭ ɩɪɨɰɟɫɫɭ, ɫɜɹɡɚɧɧɨɦɭ ɫɨ ɫɜɚɪɤɨɣ, ɧɟ 

ɬɪɟɛɭɸɳɢɯ ɫɥɨɠɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜɵɫɨɤɨɣ ɤɜɚɥɢɮɢɤɚɰɢɢ ɢɫɩɨɥɧɢɬɟɥɟɣ. 

ɋɨɯɪɚɧɟɧɢɟ ɨɫɬɨɜɚ ɞɟɬɚɥɢ ɜ ɫɨɫɬɨɹɧɢɢ, ɤɨɝɞɚ ɟɝɨ ɜɨɡɦɨɠɧɨ 

ɩɟɪɢɨɞɢɱɟɫɤɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɨɫɥɟ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɢ ɢ ɫɨɡɞɚɟɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɧɟɨɞɧɨɤɪɚɬɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. 

ɋɨɩɨɫɬɚɜɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɡɚɹɜɥɹɟɦɨɝɨ ɪɟɲɟɧɢɹ ɫ ɩɪɨɬɨɬɢɩɨɦ 

ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɡɚɹɜɥɟɧɧɵɣ ɫɩɨɫɨɛ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɢɡɜɟɫɬɧɨɝɨ ɬɟɦ, ɱɬɨ ɩɪɢ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɪɟɠɭɳɟ-ɥɟɡɜɢɣɧɚɹ ɱɚɫɬɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɤɨɦɩɟɧɫɢɪɭɸɳɭɸ ɩɥɚɫɬɢɧɭ, ɢɡɝɨɬɨɜɥɟɧɧɭɸ ɢɡ ɫɬɚɥɢ ɪɟɫɫɨɪɧɨ-ɩɪɭɠɢɧɧɨɝɨ 

ɤɥɚɫɫɚ, ɤɨɬɨɪɚɹ ɬɟɪɦɨɨɛɪɚɛɨɬɚɧɚ ɧɚ ɬɜɟɪɞɨɫɬɶ 50HRC ɢ ɩɪɢɜɚɪɢɜɚɟɬɫɹ ɤ 

ɩɪɢɝɨɞɧɨɣ ɞɥɹ ɪɟɫɬɚɜɪɚɰɢɢ ɱɚɫɬɢ (ɫɩɢɧɤɟ ɥɟɦɟɯɚ) ɧɚɥɨɠɟɧɢɟɦ ɲɜɨɜ ɫ ɞɜɭɯ 

ɫɬɨɪɨɧ ɛɟɡ ɪɚɡɞɟɥɤɢ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɭɩɪɨɱɧɹɸɳɚɹ ɧɚɩɥɚɜɤɚ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ ɩɪɢɜɚɪɟɧɧɨɣ ɩɥɚɫɬɢɧɵ ɢ ɨɛɥɚɫɬɢ 

ɩɹɬɤɢ ɥɟɦɟɯɚ ɧɚ ɜɫɸ ɲɢɪɢɧɭ. 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚɹɜɥɟɧɧɵɣ ɫɩɨɫɨɛ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɪɢɬɟɪɢɸ 

ɢɡɨɛɪɟɬɟɧɢɹ «ɧɨɜɢɡɧɚ». 

ɂɡɜɟɫɬɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɩɨɞɪɚɡɭɦɟɜɚɸɬ ɭɫɬɪɚɧɟɧɢɟ ɢɡɧɨɫɚ 

ɬɨɥɶɤɨ ɡɚɝɥɭɛɥɹɸɳɟɣ ɨɛɥɚɫɬɢ ɥɟɦɟɯɚ ɩɭɬɟɦ ɩɪɢɜɚɪɢɜɚɧɢɹ ɧɚɤɥɚɞɧɨɝɨ 

ɷɥɟɦɟɧɬɚ ɛɟɡ ɟɝɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɭɩɪɨɱɧɟɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɪɟɠɭɳɟ-

ɥɟɡɜɢɣɧɨɣ ɱɚɫɬɢ ɩɭɬɟɦ ɝɨɪɹɱɟɝɨ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ, 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɧɚɩɥɚɜɤɨɣ ɡɚɩɚɫɚ ɦɟɬɚɥɥɚ ɫ ɩɪɨɜɟɞɟɧɢɟɦ 

ɡɚɤɚɥɤɢ ɤɚɤ ɨɩɟɪɚɰɢɢ, ɫɥɟɞɭɸɳɟɣ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɫɥɟ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ, 

ɱɬɨ ɨɬɫɭɬɫɬɜɭɟɬ ɜ ɡɚɹɜɥɹɟɦɨɦ ɫɩɨɫɨɛɟ, ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɟɝɨ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɤɪɢɬɟɪɢɸ «ɫɭɳɟɫɬɜɟɧɧɵɟ ɨɬɥɢɱɢɹ». 

Ɋɟɚɥɢɡɚɰɢɹ ɡɚɹɜɥɟɧɧɨɝɨ ɫɩɨɫɨɛɚ ɞɟɦɨɧɫɬɪɢɪɭɟɬɫɹ ɧɚ ɩɪɢɦɟɪɟ 

ɫɨɫɬɚɜɧɨɝɨ ɥɟɦɟɯɚ ɤɨɦɩɚɧɢɢ «Ʉɜɟɪɧɟɥɚɧɞ Ƚɪɭɩ». Ʉ ɨɫɬɨɜɭ 1 ɫ ɡɚɪɚɧɟɟ 

ɭɞɚɥɟɧɧɵɦɢ ɨɫɬɚɬɤɚɦɢ ɩɪɟɞɟɥɶɧɨ ɢɡɧɨɲɟɧɧɨɣ ɪɟɠɭɳɟ-ɥɟɡɜɢɣɧɨɣ ɱɚɫɬɢ 

ɩɪɢɜɚɪɢɜɚɟɬɫɹ ɬɟɪɦɨɭɩɪɨɱɧɟɧɧɚɹ ɤɨɦɩɟɧɫɢɪɭɸɳɚɹ ɩɥɚɫɬɢɧɚ ɲɢɪɢɧɨɣ 60 ɦɦ 

2, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɩɪɨɮɢɥɸ ɭɞɚɥɟɧɧɨɣ ɨɛɥɚɫɬɢ ɷɥɟɤɬɪɨɞɨɦ ɞɥɹ ɫɜɚɪɤɢ 

ɭɝɥɟɪɨɞɢɫɬɵɯ ɫɬɚɥɟɣ (ɧɚɩɪɢɦɟɪ, ɍɈɇɂɂ 13/45) ɧɚɥɨɠɟɧɢɟɦ ɲɜɨɜ 3 ɫ ɞɜɭɯ 

ɫɬɨɪɨɧ. ɉɥɚɫɬɢɧɭ ɦɨɠɧɨ ɢɡɝɨɬɨɜɢɬɶ ɢɡ ɥɢɫɬɨɜ ɪɟɫɫɨɪɵ, ɤɨɬɨɪɵɟ ɭɬɪɚɬɢɥɢ 

ɫɜɨɢ ɫɥɭɠɟɛɧɵɟ ɫɜɨɣɫɬɜɚ (ɭɩɪɭɝɨɫɬɶ ɢ ɠɟɫɬɤɨɫɬɶ), ɨɞɧɚɤɨ ɫɨɯɪɚɧɢɥɢ 

ɜɵɫɨɤɭɸ ɬɜɟɪɞɨɫɬɶ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɶ 

ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɝɨ ɥɟɦɟɯɚ. Ⱦɢɚɦɟɬɪ ɷɥɟɤɬɪɨɞɚ 4 ɦɦ, ɫɢɥɚ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ 

160-180Ⱥ. ɉɨɫɥɟ ɷɬɨɝɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚɩɥɚɜɤɚ ɬɵɥɶɧɨɣ ɱɚɫɬɢ ɷɥɟɤɬɪɨɞɧɵɦ 

ɦɚɬɟɪɢɚɥɨɦ 4, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɢɡɧɨɫɨɫɬɨɣɤɢɣ ɫɥɨɣ ɬɜɟɪɞɨɫɬɶɸ 58-62HRC. 

(ɉɪɢɦɟɧɹɸɬɫɹ ɷɥɟɤɬɪɨɞɵ Ɍ-590 ɢɥɢ ɩɪɨɜɨɥɨɤɚ ɉɉ-Ⱥɇ170.) ɉɪɢ ɧɚɩɥɚɜɤɟ 

ɫɥɟɞɭɟɬ ɨɛɹɡɚɬɟɥɶɧɨ ɢɡɛɟɝɚɬɶ ɱɪɟɡɦɟɪɧɨɝɨ ɩɟɪɟɝɪɟɜɚ ɞɟɬɚɥɢ, ɬ.ɟ. ɩɟɪɟɞ 

ɧɚɥɨɠɟɧɢɟɦ ɩɨɫɥɟɞɭɸɳɟɝɨ ɜɚɥɢɤɚ ɩɪɟɞɵɞɭɳɢɣ ɞɨɥɠɟɧ ɨɫɬɵɬɶ ɞɨ 

ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢɦɟɪɧɨ 60°C (ɬɟɦɩɟɪɚɬɭɪɚ, ɤɨɬɨɪɭɸ «ɬɟɪɩɢɬ» ɬɵɥɶɧɚɹ ɱɚɫɬɶ 

ɥɚɞɨɧɢ). 

ɂɫɩɵɬɚɧɢɹ, ɩɪɨɜɟɞɟɧɧɵɟ ɜ ɪɟɚɥɶɧɵɯ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ, ɩɨɤɚɡɚɥɢ, ɱɬɨ 

ɪɟɫɭɪɫ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɯ ɬɚɤɢɦ ɫɩɨɫɨɛɨɦ ɥɟɦɟɯɨɜ ɩɪɟɜɵɲɚɟɬ ɩɨɞɨɛɧɵɣ 

ɩɨɤɚɡɚɬɟɥɶ ɞɟɬɚɥɟɣ ɮɢɪɦɟɧɧɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ ɧɚ 20-30%. 
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ɉɪɨɜɟɞɹ ɚɧɚɥɢɡ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɧɚɢɛɨɥɟɟ 

ɪɚɰɢɨɧɚɥɶɧɵɦ ɫɩɨɫɨɛɨɦ ɹɜɥɹɟɬɫɹ ɫɩɨɫɨɛ ɩɪɢɜɚɪɤɢ ɡɚɝɨɬɨɜɤɢ ɜ ɜɢɞɟ ɥɟɡɜɢɹ 

ɭɩɪɨɱɧɟɧɧɨɝɨ ɦɟɬɨɞɨɦ ɧɚɩɥɚɜɤɢ ɭɩɪɨɱɧɹɸɳɟɝɨ ɫɥɨɹ ɦɟɬɚɥɥɚ.  

ɗɬɨɬ ɦɟɬɨɞ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɢɬ ɩɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɤɪɢɬɟɪɢɸ, ɧɟ 

ɬɪɟɛɭɟɬ ɩɪɢɦɟɧɟɧɢɹ ɫɥɨɠɧɨɝɨ ɞɨɪɨɝɨɫɬɨɹɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɩɟɰɢɚɥɶɧɨɣ 

ɤɜɚɥɢɮɢɤɚɰɢɢ ɪɚɛɨɱɟɝɨ. ȼ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ 

ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɪɚɡɪɚɛɨɬɚɬɶ ɤɨɦɩɥɟɤɬ ɨɫɧɚɫɬɤɢ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢ 

ɭɩɪɨɱɧɟɧɢɹ ɥɟɦɟɯɨɜ.  

 

1.3 Ⱥɧɚɥɢɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢ ɭɩɪɨɱɧɟɧɢɹ 

ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ.  

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɭɳɟɫɬɜɭɟɬ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɫɩɨɫɨɛɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢ ɭɩɪɨɱɧɟɧɢɹ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ. Ɋɚɫɫɦɨɬɪɢɦ 

ɧɟɤɨɬɨɪɵɟ ɢɡ ɧɢɯ. Ɍɚɤ ɧɚɩɪɢɦɟɪ ɫɭɳɟɫɬɜɭɟɬ ɫɩɨɫɨɛ ɩɪɢ ɤɨɬɨɪɨɦ 

ɩɨɫɬɚɜɥɟɧɧɚɹ ɡɚɞɚɱɚ ɞɨɫɬɢɝɚɟɬɫɹ ɜ ɫɩɨɫɨɛɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɥɚɩ 

ɤɭɥɶɬɢɜɚɬɨɪɨɜ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ, ɜɤɥɸɱɚɸɳɟɦ ɭɞɚɥɟɧɢɟ 

ɢɡɧɨɲɟɧɧɨɣ ɪɚɛɨɱɟɣ ɱɚɫɬɢ ɥɚɩɵ ɲɥɢɮɨɜɚɥɶɧɵɦ ɨɬɪɟɡɧɵɦ ɤɪɭɝɨɦ, 

ɢɡɝɨɬɨɜɥɟɧɢɟ ɧɨɜɨɣ ɪɚɛɨɱɟɣ ɱɚɫɬɢ ɢɡ ɫɪɟɞɧɟɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ ɜ ɜɢɞɟ 

ɭɝɥɨɜɨɣ ɩɥɚɫɬɢɧɵ, ɤɨɬɨɪɭɸ ɡɚɬɚɱɢɜɚɸɬ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɥɟɡɜɢɹ ɢ ɭɩɪɨɱɧɹɸɬ ɫ 

ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ, ɩɪɢɱɟɦ ɩɟɪɟɞ ɭɩɪɨɱɧɟɧɢɟɦ ɜ ɧɟɣ ɜɵɩɨɥɧɹɸɬ ɫɤɜɨɡɧɵɟ 

ɩɪɨɞɨɥɝɨɜɚɬɵɟ ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɟɟ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨ ɦɟɪɟ ɢɡɧɨɫɚ, ɚ ɧɚ 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɥɚɩɟ ɜɵɩɨɥɧɹɸɬ ɪɟɡɶɛɨɜɵɟ ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɤɪɟɩɥɟɧɢɹ 

ɭɝɥɨɜɨɣ ɩɥɚɫɬɢɧɵ ɩɨɫɪɟɞɫɬɜɨɦ ɜɢɧɬɨɜ, ɜ ɤɨɬɨɪɨɦ ɫɨɝɥɚɫɧɨ ɢɡɨɛɪɟɬɟɧɢɸ 

ɭɝɥɨɜɭɸ ɩɥɚɫɬɢɧɭ ɭɩɪɨɱɧɹɸɬ ɧɚɧɟɫɟɧɢɟɦ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ ɩɨɤɪɵɬɢɹ 

ɷɥɟɤɬɪɨɢɫɤɪɨɜɵɦ ɫɩɨɫɨɛɨɦ ɜ ɞɜɚ ɫɥɨɹ ɬɜɟɪɞɵɦɢ ɫɩɥɚɜɚɦɢ ɫ ɜɵɫɨɤɨɣ 

ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶɸ, ɩɪɢɱɟɦ ɩɟɪɜɵɣ ɫɥɨɣ ɧɚɧɨɫɹɬ ɫɩɥɚɜɨɦ, ɢɦɟɸɳɢɦ 

ɬɜɟɪɞɨɫɬɶ, ɦɟɧɶɲɭɸ ɬɜɟɪɞɨɫɬɢ ɫɩɥɚɜɚ, ɧɚɧɨɫɢɦɨɝɨ ɜɬɨɪɵɦ ɫɥɨɟɦ, ɤɪɨɦɟ 

ɬɨɝɨ, ɫ ɜɟɪɯɧɟɣ ɫɬɨɪɨɧɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɭɝɥɨɜɨɣ ɩɥɚɫɬɢɧɵ ɧɚɧɨɫɹɬ ɨɞɢɧ ɫɥɨɣ 

ɬɟɦ ɠɟ ɫɩɥɚɜɨɦ, ɱɬɨ ɢ ɩɟɪɜɵɣ ɫɥɨɣ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ. 
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Ɉɬɥɢɱɢɟɦ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɢɡɨɛɪɟɬɟɧɢɹ ɨɬ ɩɪɨɬɨɬɢɩɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ 

ɭɝɥɨɜɭɸ ɩɥɚɫɬɢɧɭ ɭɩɪɨɱɧɹɸɬ ɧɚɧɟɫɟɧɢɟɦ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ ɩɨɤɪɵɬɢɹ 

ɷɥɟɤɬɪɨɢɫɤɪɨɜɵɦ ɫɩɨɫɨɛɨɦ ɜ ɞɜɚ ɫɥɨɹ ɬɜɟɪɞɵɦɢ ɫɩɥɚɜɚɦɢ ɫ ɜɵɫɨɤɨɣ 

ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶɸ, ɩɪɢɱɟɦ ɩɟɪɜɵɣ ɫɥɨɣ ɧɚɧɨɫɹɬ ɫɩɥɚɜɨɦ, ɢɦɟɸɳɢɦ 

ɬɜɟɪɞɨɫɬɶ, ɦɟɧɶɲɭɸ ɬɜɟɪɞɨɫɬɢ ɫɩɥɚɜɚ, ɧɚɧɨɫɢɦɨɝɨ ɜɬɨɪɵɦ ɫɥɨɟɦ, ɤɪɨɦɟ 

ɬɨɝɨ, ɫ ɜɟɪɯɧɟɣ ɫɬɨɪɨɧɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɭɝɥɨɜɨɣ ɩɥɚɫɬɢɧɵ ɧɚɧɨɫɹɬ ɨɞɢɧ ɫɥɨɣ 

ɬɟɦ ɠɟ ɫɩɥɚɜɨɦ, ɱɬɨ ɢ ɩɟɪɜɵɣ ɫɥɨɣ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ. 

ɇɚ ɱɟɪɬɟɠɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɭɝɥɨɜɚɹ ɩɥɚɫɬɢɧɚ ɫɨ ɫɤɜɨɡɧɵɦɢ 

ɩɪɨɞɨɥɝɨɜɚɬɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ, ɢɡɨɝɧɭɬɚɹ ɩɨ ɮɨɪɦɟ ɞɟɬɚɥɢ ɩɨɞɝɨɬɨɜɥɟɧɧɨɣ 

ɥɚɩɵ, ɫɨɞɟɪɠɚɳɟɣ ɪɟɡɶɛɨɜɵɟ ɨɬɜɟɪɫɬɢɹ. 

ɋɩɨɫɨɛ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 

1.14. ɍɞɚɥɹɸɬ ɢɡɧɨɲɟɧɧɭɸ ɪɚɛɨɱɭɸ ɱɚɫɬɶ ɥɚɩɵ ɲɥɢɮɨɜɚɥɶɧɵɦ ɨɬɪɟɡɧɵɦ 

ɤɪɭɝɨɦ ɩɪɢ ɩɨɦɨɳɢ ɭɝɥɨɜɨɣ ɲɥɢɮɨɜɚɥɶɧɨɣ ɦɚɲɢɧɵ.  

 

1 - ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɚɹ ɥɚɩɚ, 2 - ɭɝɥɨɜɚɹ ɩɥɚɫɬɢɧɚ, 3 - ɨɬɜɟɪɫɬɢɹ, 

4 -ɪɟɡɶɛɨɜɵɟ ɨɬɜɟɪɫɬɢɹ, 5-ɜɢɧɬɵ, 6,7- ɧɚɩɥɚɜɥɟɧɧɵɟ ɫɥɨɢ 

Ɋɢɫɭɧɨɤ 1.14 – ɋɩɨɫɨɛ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ № 2392102 

ɂɡɝɨɬɚɜɥɢɜɚɸɬ ɧɨɜɭɸ ɪɚɛɨɱɭɸ ɱɚɫɬɶ ɢɡ ɫɪɟɞɧɟɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ ɜ 

ɜɢɞɟ ɭɝɥɨɜɨɣ ɩɥɚɫɬɢɧɵ 2, ɧɚ ɤɨɬɨɪɨɣ ɜɵɩɨɥɧɹɸɬ ɫɤɜɨɡɧɵɟ ɩɪɨɞɨɥɝɨɜɚɬɵɟ 

ɨɬɜɟɪɫɬɢɹ 3. ɍɝɥɨɜɭɸ ɩɥɚɫɬɢɧɭ ɡɚɬɚɱɢɜɚɸɬ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɥɟɡɜɢɹ. ɉɨɫɥɟ 

ɱɟɝɨ ɩɨɜɟɪɯɧɨɫɬɶ ɭɝɥɨɜɨɣ ɩɥɚɫɬɢɧɵ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɲɥɢɮɭɸɬ ɢ 
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ɨɛɟɡɠɢɪɢɜɚɸɬ. Ɂɚɬɟɦ ɭɝɥɨɜɭɸ ɩɥɚɫɬɢɧɭ ɭɩɪɨɱɧɹɸɬ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ ɢ, 

ɤɪɨɦɟ ɬɨɝɨ, ɫɨɝɥɚɫɧɨ ɢɡɨɛɪɟɬɟɧɢɸ ɭɩɪɨɱɧɹɸɬ ɫ ɜɟɪɯɧɟɣ ɫɬɨɪɨɧɵ. Ⱦɥɹ ɷɬɨɝɨ ɫ 

ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ ɧɚɧɨɫɹɬ ɩɨɤɪɵɬɢɟ ɷɥɟɤɬɪɨɢɫɤɪɨɜɵɦ ɫɩɨɫɨɛɨɦ ɜ ɞɜɚ ɫɥɨɹ 

ɬɜɟɪɞɵɦɢ ɫɩɥɚɜɚɦɢ ɫ ɜɵɫɨɤɨɣ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶɸ, ɩɪɢɱɟɦ ɩɟɪɜɵɣ ɫɥɨɣ 6 

ɧɚɧɨɫɹɬ ɫɩɥɚɜɨɦ, ɢɦɟɸɳɢɦ ɬɜɟɪɞɨɫɬɶ, ɦɟɧɶɲɭɸ ɬɜɟɪɞɨɫɬɢ ɫɩɥɚɜɚ, 

ɧɚɧɨɫɢɦɨɝɨ ɜɬɨɪɵɦ ɫɥɨɟɦ 7. ɉɟɪɜɵɣ ɫɥɨɣ ɫɥɭɠɢɬ ɫɦɹɝɱɚɸɳɢɦ ɩɨɞɫɥɨɟɦ 

ɦɟɠɞɭ ɦɚɬɟɪɢɚɥɨɦ, ɨɫɧɨɜɨɣ ɢ ɜɬɨɪɵɦ ɫɥɨɟɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ, ɜɨ-ɩɟɪɜɵɯ, 

ɭɦɟɧɶɲɚɸɬɫɹ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɨɫɬɚɬɨɱɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɚ ɜɨ-ɜɬɨɪɵɯ, ɩɥɚɜɧɵɣ 

ɩɟɪɟɯɨɞ ɩɨ ɬɜɟɪɞɨɫɬɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɨɩɪɨɱɧɨɟ ɫɰɟɩɥɟɧɢɟ ɬɜɟɪɞɵɯ 

ɫɩɥɚɜɨɜ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɦɚɬɟɪɢɚɥɚ ɨɫɧɨɜɵ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ 

ɫɬɨɣɤɨɫɬɶ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɭɞɚɪɧɵɯ ɧɚɝɪɭɡɨɤ. ɉɪɢ ɷɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬ 

ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɞɨɥɠɟɧ ɜɵɞɟɪɠɢɜɚɬɶ ɭɫɥɨɜɢɟ λɩɨɤɪ≥λɞɟɬ. ɉɨɫɥɟ 

ɧɚɧɟɫɟɧɢɹ ɩɟɪɜɨɝɨ ɫɥɨɹ 6 ɧɚ ɧɟɝɨ ɧɚɧɨɫɹɬ ɜɬɨɪɨɣ ɫɥɨɣ 7 ɬɜɟɪɞɵɦ ɫɩɥɚɜɨɦ. ɋ 

ɜɟɪɯɧɟɣ ɫɬɨɪɨɧɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɭɝɥɨɜɨɣ ɩɥɚɫɬɢɧɵ ɧɚɧɨɫɹɬ ɬɨɥɶɤɨ ɨɞɢɧ ɫɥɨɣ 

ɬɟɦ ɠɟ ɫɩɥɚɜɨɦ, ɱɬɨ ɢ ɩɟɪɜɵɣ ɫɥɨɣ 6, ɤɨɬɨɪɵɣ ɧɚɧɟɫɥɢ ɧɚ ɬɵɥɶɧɭɸ ɫɬɨɪɨɧɭ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɟɪɜɨɝɨ ɫɥɨɹ ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɫɩɥɚɜɵ ɫɨɪɦɚɣɬ ɢ ɫɬɟɥɥɢɬ 

(ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ ɉɪ-ȼɁɄ), ɚ ɞɥɹ ɜɬɨɪɨɝɨ ɫɥɨɹ ɬɜɟɪɞɵɟ ɫɩɥɚɜɵ ȼɄ-3Ɇ ɢ 

ȼɄ-8, ɬɚɤ ɤɚɤ ɞɚɧɧɵɟ ɫɩɥɚɜɵ ɢɦɟɸɬ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɜ 

ɚɛɪɚɡɢɜɧɨɣ ɫɪɟɞɟ, ɱɟɦ ɨɫɬɚɥɶɧɵɟ ɫɩɥɚɜɵ ɢɡ ɜɨɥɶɮɪɚɦɨɜɨɣ ɢ 

ɬɢɬɚɧɨɜɨɥɶɮɪɚɦɨɜɨɣ ɝɪɭɩɩ. ɇɚ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɥɚɩɟ 1 ɢɡɝɨɬɚɜɥɢɜɚɸɬ 

ɪɟɡɶɛɨɜɵɟ ɨɬɜɟɪɫɬɢɹ 4, ɦɟɫɬɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɨɬɨɪɵɯ ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 

ɦɟɫɬɨɪɚɫɩɨɥɨɠɟɧɢɸ ɫɤɜɨɡɧɵɯ ɩɪɨɞɨɥɝɨɜɚɬɵɯ ɨɬɜɟɪɫɬɢɣ 3, ɜɵɩɨɥɧɟɧɧɵɯ ɧɚ 

ɭɝɥɨɜɨɣ ɩɥɚɫɬɢɧɟ. ɉɨɫɥɟ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɭɩɪɨɱɧɟɧɢɹ ɩɪɨɞɨɥɝɨɜɚɬɵɟ 

ɨɬɜɟɪɫɬɢɹ 3 ɭɝɥɨɜɨɣ ɩɥɚɫɬɢɧɵ 2 ɫɨɜɦɟɳɚɸɬ ɫ ɪɟɡɶɛɨɜɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ 4 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɥɚɩɵ ɩɨɫɪɟɞɫɬɜɨɦ ɜɢɧɬɨɜ 5. ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɨ 

ɦɟɪɟ ɢɡɧɨɫɚ ɪɚɛɨɱɟɣ ɱɚɫɬɢ ɥɚɩɵ, ɜɢɧɬɵ 5 ɨɫɥɚɛɥɹɸɬ ɢ ɤɨɦɩɟɧɫɢɪɭɸɬ ɢɡɧɨɫ 

ɡɚ ɫɱɟɬ ɩɟɪɟɦɟɳɟɧɢɹ ɭɝɥɨɜɨɣ ɩɥɚɫɬɢɧɵ ɜɞɨɥɶ ɩɪɨɞɨɥɝɨɜɚɬɵɯ ɨɬɜɟɪɫɬɢɣ 3. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɢɫɩɵɬɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɡɚ ɫɱɟɬ ɭɩɪɨɱɧɟɧɢɹ ɜɟɪɯɧɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɚɫɬɢɧɵ ɷɮɮɟɤɬ ɫɚɦɨɡɚɬɚɱɢɜɚɧɢɹ ɫɧɢɠɚɟɬɫɹ, ɧɨ 

ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɥɚɩ ɤɭɥɶɬɢɜɚɬɨɪɨɜ ɩɨɜɵɲɚɟɬɫɹ ɜ 3-4 ɪɚɡɚ. 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɦɟɧɟɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɫɩɨɫɨɛɚ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɩɨɜɵɫɢɬɶ ɤɚɱɟɫɬɜɨ ɭɩɪɨɱɧɹɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɚ ɢɦɟɧɧɨ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ 

ɜɵɫɨɤɭɸ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɢ ɫɬɨɣɤɨɫɬɶ ɤ ɭɞɚɪɧɵɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɞɟɬɚɥɟɣ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɚɛɪɚɡɢɜɧɨɣ ɫɪɟɞɟ.  

ɉɪɢ ɫɥɟɞɭɸɳɟɦ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɩɨɫɨɛɟ ɩɨɫɬɚɜɥɟɧɧɚɹ ɡɚɞɚɱɚ 

ɞɨɫɬɢɝɚɟɬɫɹ ɜ ɫɩɨɫɨɛɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɥɚɩ ɤɭɥɶɬɢɜɚɬɨɪɨɜ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ, ɜɤɥɸɱɚɸɳɟɦ ɭɞɚɥɟɧɢɟ ɢɡɧɨɲɟɧɧɨɣ ɪɚɛɨɱɟɣ 

ɱɚɫɬɢ, ɢɡɝɨɬɨɜɥɟɧɢɟ ɧɨɜɨɣ ɪɚɛɨɱɟɣ ɱɚɫɬɢ ɜ ɜɢɞɟ ɭɝɥɨɜɨɣ ɩɥɚɫɬɢɧɵ ɢ ɫɜɚɪɤɭ ɫ 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɞɟɬɚɥɶɸ, ɝɞɟ ɫɨɝɥɚɫɧɨ ɢɡɨɛɪɟɬɟɧɢɸ ɩɟɪɟɞ ɫɜɚɪɤɨɣ 

ɭɝɥɨɜɭɸ ɩɥɚɫɬɢɧɭ ɡɚɬɚɱɢɜɚɸɬ, ɢɡɧɨɲɟɧɧɭɸ ɱɚɫɬɶ ɞɟɬɚɥɢ ɭɞɚɥɹɸɬ 

ɲɥɢɮɨɜɚɥɶɧɵɦ ɨɬɪɟɡɧɵɦ ɤɪɭɝɨɦ, ɭɝɥɨɜɭɸ ɩɥɚɫɬɢɧɭ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ 

ɧɢɡɤɨɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ, ɚ ɩɟɪɟɞ ɫɜɚɪɢɜɚɧɢɟɦ ɫ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɞɟɬɚɥɶɸ 

ɩɪɨɜɨɞɹɬ ɭɩɪɨɱɧɟɧɢɟ ɭɝɥɨɜɨɣ ɩɥɚɫɬɢɧɵ ɷɥɟɤɬɪɨɥɢɡɧɵɦ ɛɨɪɢɪɨɜɚɧɢɟɦ. 

ȼ ɨɬɥɢɱɢɟ ɨɬ ɩɪɨɬɨɬɢɩɚ ɜ ɩɪɟɞɥɚɝɚɟɦɨɦ ɫɩɨɫɨɛɟ ɭɞɚɥɟɧɢɟ ɢɡɧɨɲɟɧɧɨɣ 

ɪɚɛɨɱɟɣ ɱɚɫɬɢ ɞɟɬɚɥɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɲɥɢɮɨɜɚɥɶɧɵɦ ɨɬɪɟɡɧɵɦ ɤɪɭɝɨɦ. ɉɪɢ 

ɷɬɨɦ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɟɪɟɝɪɟɜ, ɞɟɮɨɪɦɚɰɢɹ ɞɟɬɚɥɢ, ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɢɡɦɟɧɟɧɢɟ 

ɫɬɪɭɤɬɭɪɵ ɫɬɚɥɢ, ɱɬɨ ɜ ɩɨɫɥɟɞɭɸɳɟɦ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ 

ɫɜɚɪɧɨɝɨ ɲɜɚ ɩɪɢ ɫɨɟɞɢɧɟɧɢɟ ɭɝɥɨɜɨɣ ɩɥɚɫɬɢɧɵ ɫ ɞɟɬɚɥɶɸ. 

ɇɚɥɢɱɢɟ ɜ ɩɪɟɞɥɚɝɚɟɦɨɦ ɫɩɨɫɨɛɟ “ɧɨɜɢɡɧɵ” ɞɨɤɚɡɵɜɚɟɬɫɹ ɬɟɦ, ɱɬɨ 

ɫɭɳɟɫɬɜɭɸɳɢɟ ɫɩɨɫɨɛɵ ɪɟɦɨɧɬɚ ɹɜɥɹɸɬɫɹ ɬɪɭɞɨɟɦɤɢɦɢ ɢ 

ɧɟɬɟɯɧɨɥɨɝɢɱɧɵɦɢ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɥɢɲɶ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɩɟɪɜɨɧɚɱɚɥɶɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɫɥɭɠɟɛɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. ɉɪɟɞɥɚɝɚɟɦɵɣ 

ɫɩɨɫɨɛ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɧ, ɛɥɚɝɨɞɚɪɹ ɩɪɢɦɟɧɟɧɢɸ ɧɟɞɟɮɢɰɢɬɧɨɣ, 

ɞɟɲɟɜɨɣ, ɫ ɯɨɪɨɲɟɣ ɫɜɚɪɢɜɚɟɦɨɫɬɶɸ ɧɢɡɤɨɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ, ɚ ɛɥɚɝɨɞɚɪɹ 

ɨɩɟɪɚɰɢɢ ɷɥɟɤɬɪɨɥɢɡɧɨɝɨ ɛɨɪɢɪɨɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɫɥɭɠɟɛɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɬɟɯɧɢɱɟɫɤɢɟ) ɡɚ ɫɱɟɬ ɭɩɪɨɱɧɟɧɢɹ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ, 

ɭɜɟɥɢɱɟɧɢɹ ɟɟ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ, ɪɟɫɭɪɫɚ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ. 

ɇɚ ɮɢɝ.1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɭɝɥɨɜɚɹ ɩɥɚɫɬɢɧɚ, ɢɡɨɝɧɭɬɚɹ ɩɨ ɮɨɪɦɟ ɞɟɬɚɥɢ 

ɩɨɞɝɨɬɨɜɥɟɧɧɨɣ ɥɚɩɵ; ɧɚ ɮɢɝ.2 - ɭɝɥɨɜɚɹ ɩɥɚɫɬɢɧɚ ɩɨɫɥɟ ɫɜɚɪɤɢ ɫ ɞɟɬɚɥɶɸ. 
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ɋɩɨɫɨɛ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɍ ɜɵɛɪɚɤɨɜɚɧɧɵɯ ɥɚɩ 

ɢɡɧɨɲɟɧɧɭɸ ɱɚɫɬɶ ɥɟɡɜɢɹ ɫɪɟɡɚɸɬ ɲɥɢɮɨɜɚɥɶɧɵɦ ɨɬɪɟɡɧɵɦ ɤɪɭɝɨɦ ɩɪɢ 

ɩɨɦɨɳɢ ɭɝɥɨɜɨɣ ɲɥɢɮɨɜɚɥɶɧɨɣ ɦɚɲɢɧɵ. Ⱦɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɥɚɩ 

ɤɭɥɶɬɢɜɚɬɨɪɨɜ ɢɫɩɨɥɶɡɭɸɬ ɭɝɥɨɜɵɟ ɩɥɚɫɬɢɧɵ 2, ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɢɡ 

ɧɢɡɤɨɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ. ɉɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɢɡɨɥɹɰɢɢ ɩɪɢɜɚɪɨɱɧɨɣ 

ɤɪɨɦɤɢ ɩɥɚɫɬɢɧɭ 2 ɩɨɞɜɟɪɝɚɸɬ ɷɥɟɤɬɪɨɥɢɡɧɨɦɭ ɛɨɪɢɪɨɜɚɧɢɸ. ɉɨɫɥɟ ɯɢɦɢɤɨ-

ɬɟɪɦɢɱɟɫɤɨɝɨ ɭɩɪɨɱɧɟɧɢɹ ɭɝɥɨɜɭɸ ɩɥɚɫɬɢɧɭ ɩɪɢɜɚɪɢɜɚɸɬ ɤ 

ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɥɚɩɟ 1 ɪɭɱɧɨɣ ɷɥɟɤɬɪɨɞɭɝɨɜɨɣ ɫɜɚɪɤɨɣ. 

ɉɪɢɦɟɪ. ɂɡɧɨɲɟɧɧɭɸ ɱɚɫɬɶ ɥɟɡɜɢɹ ɥɚɩɵ ɤɭɥɶɬɢɜɚɬɨɪɚ Ʉɉ-4 ɭɞɚɥɹɸɬ 

ɲɥɢɮɨɜɚɥɶɧɵɦ ɨɬɪɟɡɧɵɦ ɤɪɭɝɨɦ A24SBF ɩɨ ȽɈɋɌ 23182-78 ɩɪɢ ɩɨɦɨɳɢ 

ɭɝɥɨɜɨɣ ɲɥɢɮɨɜɚɥɶɧɨɣ ɦɚɲɢɧɵ Ɇɒɍ-2-230.  

 

Ɋɢɫɭɧɨɤ 1.15 – ɋɩɨɫɨɛ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ № 2241586 

ɍɝɥɨɜɭɸ ɩɥɚɫɬɢɧɭ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɩɭɬɟɦ ɢɡɝɢɛɚ ɩɨɞ ɭɝɥɨɦ 65° 

ɩɨɥɨɫɨɜɨɣ ɫɬɚɥɢ ɦɚɪɤɢ ɋɬ 3 ɲɢɪɢɧɨɣ 20 ɦɦ ɢ ɬɨɥɳɢɧɨɣ 5 ɦɦ ɩɪɢ ɩɨɦɨɳɢ 

ɤɪɢɜɨɲɢɩɧɨ-ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɩɪɟɫɫɚ ɄȾ 2128 Ʉ. Ɋɟɠɭɳɭɸ ɤɪɨɦɤɭ ɩɥɚɫɬɢɧɵ 

ɡɚɬɚɱɢɜɚɸɬ ɩɨɞ ɭɝɥɨɦ Т=12° ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨ-ɡɚɬɨɱɧɨɦ ɫɬɚɧɤɟ 3Ⱦ642ȿ. ɉɨɫɥɟ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɢɡɨɥɹɰɢɢ ɩɪɢɜɚɪɨɱɧɨɣ ɤɪɨɦɤɢ ɩɭɬɟɦ ɩɨɤɪɵɬɢɹ 

ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ ɦɟɞɶɸ ɭɝɥɨɜɭɸ ɩɥɚɫɬɢɧɭ ɩɨɞɜɟɪɝɚɸɬ ɷɥɟɤɬɪɨɥɢɡɧɨɦɭ 

ɛɨɪɢɪɨɜɚɧɢɸ. ȼ ɤɚɱɟɫɬɜɟ ɛɨɪɫɨɞɟɪɠɚɳɟɝɨ ɪɚɫɩɥɚɜɚ ɢɫɩɨɥɶɡɭɸɬ ɲɥɚɤ, 
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ɫɨɞɟɪɠɚɳɢɣ ɫɥɟɞɭɸɳɢɟ ɤɨɦɩɨɧɟɧɬɵ, ɦɚɫ.%: NК2B4O7-56; ȼ2O3-16; Ʉ2ɋɈ3-

16; Na2SiO3-7; K2ZrF6-5. 

Ɋɟɠɢɦɵ ɛɨɪɢɪɨɜɚɧɢɹ: 

Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɫɩɥɚɜɚ, °ɋ 850-950 

ɉɥɨɬɧɨɫɬɶ ɬɨɤɚ, Ⱥ/ɫɦ2 0,2-0,3 

ȼɪɟɦɹ ɜɵɞɟɪɠɤɢ, ɱ 2-2,5 

Ƚɥɭɛɢɧɚ ɫɥɨɹ, ɦɦ 0,3-0,35 

Ɍɜɟɪɞɨɫɬɶ HRC 58-62 

ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɛɨɪɢɪɨɜɚɧɢɹ ɩɨɜɟɪɯɧɨɫɬɶ ɩɥɚɫɬɢɧɵ ɩɨɤɪɵɬɚ ɫɥɨɟɦ 

ɡɚɫɬɵɜɲɟɝɨ ɲɥɚɤɚ, ɞɥɹ ɟɝɨ ɨɬɞɟɥɟɧɢɹ ɭɝɥɨɜɭɸ ɩɥɚɫɬɢɧɭ ɨɩɭɫɤɚɸɬ ɜ ɜɚɧɧɭ ɫ 

ɜɨɞɨɣ. ɍɩɪɨɱɧɟɧɧɭɸ ɡɚɝɨɬɨɜɤɭ ɩɪɢɜɚɪɢɜɚɸɬ ɤ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɞɟɬɚɥɢ 

ɫɩɥɨɲɧɵɦ ɲɜɨɦ ɪɭɱɧɨɣ ɷɥɟɤɬɪɨɞɭɝɨɜɨɣ ɫɜɚɪɤɨɣ ɷɥɟɤɬɪɨɞɚɦɢ ɦɚɪɤɢ ɗ - 42Ⱥ      

ø 4 ɦɦ ɩɪɢ ɫɢɥɟ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ 180 Ⱥ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɢɫɩɵɬɚɧɢɹ ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɯ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ 

ɭɩɪɨɱɧɟɧɧɵɯ ɥɚɩ ɤɭɥɶɬɢɜɚɬɨɪɨɜ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɢɯ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɜɨɡɪɨɫɥɚ 

ɜ 2-3 ɪɚɡɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɟɪɢɣɧɵɦɢ ɞɟɬɚɥɹɦɢ, ɩɨɞɜɟɪɝɚɸɳɢɦɫɹ ɡɚɤɚɥɤɟ ɢ 

ɨɬɩɭɫɤɭ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɦɟɧɟɧɢɟ ɫɩɨɫɨɛɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɧɟ 

ɬɨɥɶɤɨ ɜɨɫɫɬɚɧɨɜɢɬɶ ɮɨɪɦɭ ɢ ɪɚɡɦɟɪɵ ɢɡɧɨɲɟɧɧɨɣ ɞɟɬɚɥɢ, ɧɨ ɢ ɭɩɪɨɱɧɢɬɶ 

ɪɚɛɨɱɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɡɚ ɫɱɟɬ ɜɜɟɞɟɧɢɹ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɨɩɟɪɚɰɢɢ 

ɷɥɟɤɬɪɨɥɢɡɧɨɝɨ ɛɨɪɢɪɨɜɚɧɢɹ, ɚ ɬɚɤ ɠɟ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɡɢɬɶ ɫɟɛɟɫɬɨɢɦɨɫɬɶ 

ɪɟɦɨɧɬɚ ɞɟɬɚɥɢ, ɛɥɚɝɨɞɚɪɹ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɛɨɥɟɟ ɞɟɲɟɜɨɣ, ɧɟɞɟɮɢɰɢɬɧɨɣ, ɧɟ 

ɫɤɥɨɧɧɨɣ ɤ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɸ ɢ ɫ ɯɨɪɨɲɟɣ ɫɜɚɪɢɜɚɟɦɨɫɬɶɸ 

ɧɢɡɤɨɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɭɞɚɥɟɧɢɟ ɢɡɧɨɲɟɧɧɨɣ ɱɚɫɬɢ ɥɚɩɵ 

ɲɥɢɮɨɜɚɥɶɧɵɦ ɨɬɪɟɡɧɵɦ ɤɪɭɝɨɦ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɬɶ ɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɟ 

ɭɫɥɨɜɢɹ ɩɪɢ ɫɜɚɪɤɟ ɭɝɥɨɜɨɣ ɩɥɚɫɬɢɧɵ ɫ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɞɟɬɚɥɶɸ, ɱɬɨ 

ɩɨɜɵɲɚɟɬ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ. 

ȿɳɟ ɩɪɢ ɨɞɧɨɦ ɫɩɨɫɨɛɟ ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɧɚ ɪɢɫɭɧɤɟ 1.16. ɉɨɫɬɚɜɥɟɧɧɚɹ 

ɡɚɞɚɱɚ ɜ ɫɩɨɫɨɛɟ ɭɩɪɨɱɧɹɸɳɟɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ 

ɤɭɥɶɬɢɜɚɬɨɪɨɜ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɞɨɫɬɢɝɚɟɬɫɹ ɩɭɬɟɦ ɩɪɢɜɚɪɢɜɚɧɢɹ 
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ɤɨɦɩɟɧɫɢɪɭɸɳɟɣ ɩɥɚɫɬɢɧɵ (ɤɨɦɩɟɧɫɚɬɨɪɚ), ɤɨɩɢɪɭɸɳɟɣ ɢɡɧɨɲɟɧɧɭɸ ɱɚɫɬɶ 

ɩɨ ɮɨɪɦɟ ɢ ɩɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ ɪɚɡɦɟɪɚɦ (ɤɚɤ ɩɪɚɜɢɥɨ, ɷɬɨ ɪɟɠɭɳɟɥɟɡɜɢɣɧɚɹ 

ɱɚɫɬɶ ɞɟɬɚɥɢ) ɤ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɟ ɢɡɧɨɲɟɧɧɨɣ ɱɚɫɬɢ ɞɟɬɚɥɢ, ɤɨɬɨɪɚɹ 

ɜɵɩɨɥɧɹɟɬ ɪɨɥɶ ɨɫɬɨɜɚ. Ʉɨɦɩɟɧɫɢɪɭɸɳɢɟ ɩɥɚɫɬɢɧɵ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ 

ɪɟɫɫɨɪɧɨ-ɩɪɭɠɢɧɧɨɣ ɫɬɚɥɢ, ɧɚɩɪɢɦɟɪ 65Ƚ. ɋɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɬɚɥɢ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɨ ɫɜɨɟɦɭ ɫɨɫɬɚɜɭ ɦɚɬɟɪɢɚɥɭ, ɢɫɩɨɥɶɡɭɟɦɨɦɭ ɩɪɢ 

ɢɡɝɨɬɨɜɥɟɧɢɢ ɥɚɩ ɤɭɥɶɬɢɜɚɬɨɪɨɜ, ɚ ɪɚɡɦɟɪ ɤɨɦɩɟɧɫɚɬɨɪɨɜ ɜ ɫɟɱɟɧɢɢ, 

ɩɚɪɚɥɥɟɥɶɧɨɦ ɞɜɢɠɟɧɢɸ ɥɚɩɵ, ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ ɢɡɧɨɫ ɞɟɬɚɥɢ ɧɚ 8-10 ɦɦ 

ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɢɜɚɪɢɜɚɧɢɹ. 

 

Ɋɢɫɭɧɨɤ 1.16 – ɋɩɨɫɨɛ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ № 2527578 
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 ɉɪɟɜɵɲɟɧɢɟ ɬɨɥɳɢɧɵ ɩɥɚɫɬɢɧ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɬɨɥɳɢɧɨɣ ɨɫɬɨɜɚ ɧɟ 

ɞɨɩɭɫɤɚɟɬɫɹ. Ɉɧɢ ɩɨɞɜɟɪɝɚɸɬɫɹ ɫɤɜɨɡɧɨɣ ɡɚɤɚɥɤɟ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɬɩɭɫɤɨɦ 

ɩɨ ɜɫɟɦɭ ɨɛɴɟɦɭ ɜ ɨɬɥɢɱɢɟ ɨɬ ɩɪɨɬɨɬɢɩɚ, ɝɞɟ ɭɩɪɨɱɧɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɷɥɟɤɬɪɨɥɢɡɧɵɦ ɛɨɪɢɪɨɜɚɧɢɟɦ ɢ ɬɨɥɶɤɨ ɩɨɜɟɪɯɧɨɫɬɢ ɥɟɡɜɢɣɧɨɣ ɨɛɥɚɫɬɢ. 

ɍɩɪɨɱɧɹɸɳɚɹ ɬɟɪɦɨɨɛɪɚɛɨɬɤɚ ɫɨɫɬɨɢɬ ɜ ɡɚɤɚɥɤɟ ɢ ɩɨɫɥɟɞɭɸɳɟɦ ɨɬɩɭɫɤɟ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɬɜɟɪɞɨɫɬɶ ɧɟ ɦɟɧɟɟ 50 HRC. ɇɚɪɹɞɭ ɫ ɞɨɫɬɢɠɟɧɢɟ ɜɵɫɨɤɨɣ 

ɬɜɟɪɞɨɫɬɢ ɩɨɞɨɛɧɚɹ ɬɟɪɦɨɨɛɪɚɛɨɬɤɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɨɫɬɭ ɭɩɪɭɝɢɯ ɫɜɨɣɫɬɜ ɢ 

ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɭɞɚɪɧɵɦ ɧɚɝɪɭɡɤɚɦ. 

ɋɤɜɨɡɧɨɟ ɭɩɪɨɱɧɟɧɢɟ ɜɫɟɝɨ ɨɛɴɟɦɚ ɢɡɞɟɥɢɹ ɭɜɟɥɢɱɢɬ ɫɬɨɣɤɨɫɬɶ ɤ 

ɚɛɪɚɡɢɜɧɨɦɭ ɢɡɧɚɲɢɜɚɧɢɸ ɥɚɩɵ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɡɚɜɨɞɫɤɨɣ ɢ ɫɨɡɞɚɫɬ ɭɫɥɨɜɢɹ 

ɪɚɜɧɨɢɡɧɚɲɢɜɚɟɦɨɫɬɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɨɯɪɚɧɢɬɶ ɡɚɬɨɱɤɭ ɥɟɡɜɢɹ (ɟɫɥɢ ɬɚɤɨɜɚɹ 

ɢɦɟɟɬɫɹ) ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɩɥɨɬɶ ɞɨ ɧɚɫɬɭɩɥɟɧɢɹ 

ɩɪɟɞɟɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. ɇɭɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɥɚɩɵ ɫɟɪɢɣɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɩɨɞɜɟɪɝɚɸɬɫɹ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɡɚɤɚɥɤɟ ɬɨɤɚɦɢ ɜɵɫɨɤɨɣ ɱɚɫɬɨɬɵ ɧɚ ɬɜɟɪɞɨɫɬɶ 

38-50 HRC. ɉɨɜɟɪɯɧɨɫɬɧɨɟ ɭɩɪɨɱɧɟɧɢɟ ɩɨɞɨɛɧɨɝɨ ɪɨɞɚ ɩɪɢɜɨɞɢɬ ɤ ɪɨɫɬɭ 

ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ, ɨɞɧɚɤɨ ɩɨɫɥɟ ɢɫɬɢɪɚɧɢɹ ɬɜɟɪɞɨɝɨ ɫɥɨɹ (ɟɝɨ ɝɥɭɛɢɧɚ 1,3-2,4 

ɦɦ) ɩɪɨɢɫɯɨɞɢɬ ɪɟɡɤɢɣ ɪɨɫɬ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢɡɧɚɲɢɜɚɧɢɹ ɞɟɬɚɥɢ, ɱɬɨ 

ɨɬɫɭɬɫɬɜɭɟɬ ɜ ɩɪɟɞɥɚɝɚɟɦɨɦ ɢɡɨɛɪɟɬɟɧɢɢ. ɉɥɚɫɬɢɧɚ ɩɪɢɜɚɪɢɜɚɟɬɫɹ ɫɜɟɪɯɭ ɤ 

ɱɚɫɬɢɱɧɨ ɢɡɧɨɲɟɧɧɨɣ ɨɛɥɚɫɬɢ ɭɬɪɚɬɢɜɲɟɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɟ ɫɨɫɬɨɹɧɢɟ ɥɚɩɵ, 

ɧɨ ɩɪɢɝɨɞɧɨɣ ɜɵɩɨɥɧɹɬɶ ɮɭɧɤɰɢɸ ɤɪɟɩɟɠɚ ɤ ɫɬɨɣɤɟ ɤɭɥɶɬɢɜɚɬɨɪɚ ɢ 

ɫɩɨɫɨɛɧɨɣ ɤ ɩɪɨɜɟɞɟɧɢɸ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɜɚɪɨɱɧɵɦɢ ɦɟɬɨɞɚɦɢ, ɬ.ɟ. ɞɚɧɧɚɹ 

ɱɚɫɬɶ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɨɫɬɨɜ. ɉɪɢɜɚɪɢɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɬɵɥɶɧɨɣ 

ɫɬɨɪɨɧɵ ɫɩɥɨɲɧɵɦ ɲɜɨɦ ɧɚ ɜɫɸ ɞɥɢɧɭ ɤɪɵɥɶɟɜ ɢ ɫɨ ɫɬɨɪɨɧɵ ɪɚɛɨɱɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɪɨɬɤɢɦɢ ɲɜɚɦɢ (6-8 ɦɦ) ɞɥɹ ɤɚɠɞɨɝɨ ɤɪɵɥɚ. ȼ ɩɪɨɰɟɫɫɟ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɢɫɬɢɪɚɧɢɟ ɪɟɠɭɳɟɥɟɡɜɢɣɧɨɣ ɨɛɥɚɫɬɢ ɜɦɟɫɬɟ ɫɨ 

ɲɜɨɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɧɚ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɟ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɨɟ ɭɞɚɥɟɧɢɟ ɩɪɢɜɚɪɟɧɧɨɣ ɩɥɚɫɬɢɧɵ ɢ ɩɪɢɜɚɪɢɜɚɧɢɟ ɧɨɜɨɣ 

ɛɟɡ ɤɚɤɢɯ-ɥɢɛɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɥɨɠɧɨɫɬɟɣ, ɫɨɡɞɚɜɚɹ ɬɟɦ ɫɚɦɵɦ ɭɫɥɨɜɢɹ 

ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɫɬɟɩɟɧɢ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɢ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɭɩɪɨɳɚɟɬ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ. Ʉɪɟɩɥɟɧɢɟ ɩɥɚɫɬɢɧɵ ɫɜɟɪɯɭ ɨɫɬɨɜɚ ɫɨɡɞɚɟɬ ɭɫɥɨɜɢɹ 
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ɨɛɪɚɡɨɜɚɧɢɹ «ɦɟɪɬɜɨɣ ɡɨɧɵ» ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɭ ɤɪɟɩɟɠɧɨɣ ɱɚɫɬɢ (ɭɱɚɫɬɨɤ 

ɞɟɬɚɥɢ, ɡɚɩɨɥɧɹɟɦɵɣ ɩɨɱɜɨɣ), ɫɧɢɠɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɟɟ ɢɡɧɚɲɢɜɚɧɢɹ ɢ 

ɫɩɨɫɨɛɫɬɜɭɹ ɫɨɯɪɚɧɟɧɢɸ ɪɚɡɦɟɪɨɜ ɩɨ ɬɨɥɳɢɧɟ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɫɥɨɜɢɹ ɤ 

ɧɟɨɞɧɨɤɪɚɬɧɨɦɭ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ. Ɂɚɹɜɥɟɧɧɵɣ ɫɩɨɫɨɛ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ 

ɫɱɟɬ ɫɥɟɞɭɸɳɟɝɨ: 

- ɢɡɝɨɬɨɜɥɟɧɢɟ ɤɨɦɩɟɧɫɢɪɭɸɳɟɣ ɩɥɚɫɬɢɧɵ ɢɡ ɪɟɫɫɨɪɧɨ-ɩɪɭɠɢɧɧɨɣ 

ɫɬɚɥɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɨɫɬɚɜɭ ɫɬɚɥɢ ɥɚɩɵ, ɤɨɩɢɪɭɸɳɟɣ ɮɨɪɦɭ 

ɢɡɧɨɲɟɧɧɨɣ ɱɚɫɬɢ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɪɚɡɦɟɪɚ ɧɚ 8-10 ɦɦ ɜ ɫɟɱɟɧɢɢ, 

ɩɚɪɚɥɥɟɥɶɧɨɦ ɟɟ ɩɟɪɟɦɟɳɟɧɢɸ; 

- ɬɟɪɦɨɨɛɪɚɛɨɬɤɚ ɩɥɚɫɬɢɧɵ ɫɤɜɨɡɧɨɣ ɡɚɤɚɥɤɨɣ ɢ ɨɬɩɭɫɤɨɦ ɩɨ ɜɫɟɦɭ 

ɨɛɴɟɦɭ ɧɚ ɬɜɟɪɞɨɫɬɶ 50 HRC (ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɦɚɪɤɨɣ ɫɬɚɥɢ); 

- ɩɪɢɜɚɪɢɜɚɧɢɟ ɤɨɦɩɟɧɫɢɪɭɸɳɟɣ ɩɥɚɫɬɢɧɵ ɤ ɩɪɢɝɨɞɧɨɣ ɞɥɹ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɨɛɥɚɫɬɢ ɞɟɬɚɥɢ ɫɜɟɪɯɭ ɟɟ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫ 

ɫɨɛɥɸɞɟɧɢɟɦ ɧɨɪɦɢɪɨɜɚɧɧɵɯ ɪɚɡɦɟɪɨɜ ɥɚɩɵ, ɤɨɬɨɪɨɟ ɩɪɨɢɡɜɨɞɢɬɫɹ: ɫ 

ɧɢɠɧɟɣ ɫɬɨɪɨɧɵ ɫɩɥɨɲɧɵɦ ɲɜɨɦ ɜɞɨɥɶ ɥɟɡɜɢɹ ɧɚ ɨɛɟ ɫɬɨɪɨɧɵ ɩɨ ɜɫɟɣ 

ɞɥɢɧɟ; ɫɨ ɫɬɨɪɨɧɵ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɪɨɬɤɢɦɢ ɭɱɚɫɬɤɚɦɢ ɜ ɞɜɭɯ ɦɟɫɬɚɯ 

ɞɥɹ ɤɚɠɞɨɝɨ ɤɪɵɥɚ (ɩɨɫɟɪɟɞɢɧɟ ɤɪɵɥɶɟɜ). 

ɉɪɟɞɥɚɝɚɟɦɵɣ ɫɩɨɫɨɛ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɞɟɬɚɥɢ ɡɚ ɫɱɟɬ 

ɧɟɨɞɧɨɤɪɚɬɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɪɦɨɭɩɪɨɱɧɟɧɧɨɣ 

ɤɨɦɩɟɧɫɢɪɭɸɳɟɣ ɩɥɚɫɬɢɧɵ ɫ ɭɜɟɥɢɱɟɧɧɨɣ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶɸ. 

ȼɨɡɨɛɧɨɜɥɟɧɢɟ ɫɥɭɠɟɛɧɵɯ ɫɜɨɣɫɬɜ ɥɚɩɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɭɬɟɦ ɫɨɛɥɸɞɟɧɢɹ ɧɨɪɦɢɪɨɜɚɧɧɵɯ 

ɪɚɡɦɟɪɨɜ ɢ ɮɨɪɦɵ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɞɟɬɚɥɢ. ɉɨɜɵɲɟɧɢɟ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɢ 

ɢ ɭɩɪɨɳɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɪɚɰɢɨɧɚɥɶɧɵɦ ɩɨɞɯɨɞɨɦ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, 

ɩɪɢɜɨɞɹɳɢɯ ɤ ɢɫɬɢɪɚɧɢɸ ɩɥɚɫɬɢɧɵ ɢ ɫɜɚɪɨɱɧɨɝɨ ɲɜɚ, ɧɚɜɚɪɟɧɧɨɝɨ ɫ 

ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ, ɢ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɰɟɥɨɫɬɧɨɫɬɢ ɨɫɬɨɜɚ, ɚ ɧɚɥɢɱɢɟ ɤɨɪɨɬɤɢɯ 

ɲɜɨɜ ɧɚ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɞɚɥɟɧɢɸ ɨɫɬɚɬɤɨɜ ɩɥɚɫɬɢɧɵ 

ɩɨɫɥɟ ɢɫɬɢɪɚɧɢɹ ɛɟɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɭɞɧɨɫɬɟɣ. ɋɨɯɪɚɧɟɧɢɟ ɰɟɥɶɧɨɫɬɢ 
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ɢɡɧɨɲɟɧɧɨɣ ɞɟɬɚɥɢ (ɨɫɬɨɜɚ) ɩɨɡɜɨɥɹɟɬ ɩɪɨɜɨɞɢɬɶ ɟɟ ɧɟɨɞɧɨɤɪɚɬɧɨɟ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ. 

ɋɨɩɨɫɬɚɜɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɡɚɹɜɥɹɟɦɨɝɨ ɪɟɲɟɧɢɹ ɫ ɩɪɨɬɨɬɢɩɨɦ 

ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɡɚɹɜɥɟɧɧɵɣ ɫɩɨɫɨɛ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɢɡɜɟɫɬɧɨɝɨ ɬɟɦ, ɱɬɨ 

ɤɨɦɩɟɧɫɢɪɭɸɳɚɹ ɩɥɚɫɬɢɧɚ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɪɟɫɫɨɪɧɨ-ɩɪɭɠɢɧɢɫɬɨɣ ɫɬɚɥɢ 

ɩɪɢɦɟɪɧɨ ɬɨɝɨ ɠɟ ɫɨɫɬɚɜɚ, ɱɬɨ ɢ ɫɚɦɚ ɞɟɬɚɥɶ ɫ ɡɚɤɚɥɤɨɣ ɧɚ ɜɫɸ ɝɥɭɛɢɧɭ ɢ ɩɨ 

ɜɫɟɦɭ ɨɛɴɟɦɭ ɧɚ ɬɜɟɪɞɨɫɬɶ ɧɟ ɦɟɧɟɟ 50 HRC, ɤɨɬɨɪɚɹ ɩɪɢɜɚɪɢɜɚɟɬɫɹ ɫɜɟɪɯɭ ɤ 

ɧɟ ɞɨ ɤɨɧɰɚ ɧɟɢɡɧɨɲɟɧɧɨɣ, ɧɨ ɩɪɢɝɨɞɧɨɣ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɱɚɫɬɢ ɥɚɩɵ, 

ɫɥɭɠɚɳɟɣ ɨɫɬɨɜɨɦ, ɩɭɬɟɦ ɧɚɥɨɠɟɧɢɹ ɲɜɨɜ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ ɧɚ ɜɫɸ ɞɥɢɧɭ 

ɥɟɡɜɢɹ, ɚ ɧɚ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɪɨɬɤɢɦɢ ɭɱɚɫɬɤɚɦɢ 6-8 ɦɦ ɜ ɞɜɭɯ ɦɟɫɬɚɯ. 

ɇɚɥɢɱɢɟ ɜɵɫɨɤɨɣ ɬɜɟɪɞɨɫɬɢ ɦɟɬɚɥɥɚ ɩɥɚɫɬɢɧɵ ɫɨɡɞɚɟɬ ɭɫɥɨɜɢɹ ɞɥɹ 

ɩɨɜɵɲɟɧɢɹ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɧɚɪɹɞɭ ɫ ɧɟɨɞɧɨɤɪɚɬɧɨɣ ɩɟɪɢɨɞɢɱɟɫɤɨɣ 

ɡɚɦɟɧɨɣ ɩɥɚɫɬɢɧɵ ɨɛɟɫɩɟɱɢɬ ɭɜɟɥɢɱɟɧɢɟ ɞɨɥɝɨɜɟɱɧɨɫɬɢ, ɚ ɫɩɟɰɢɮɢɤɚ 

ɩɪɢɜɚɪɢɜɚɧɢɹ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɜɵɲɟɧɢɸ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɢ ɢ ɩɪɨɫɬɨɬɟ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɫɨɛɥɸɞɟɧɢɟ ɠɟ ɩɪɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɧɨɪɦɚɬɢɜɧɵɯ ɪɚɡɦɟɪɨɜ 

ɩɨɡɜɨɥɢɬ ɜɨɡɨɛɧɨɜɢɬɶ ɫɥɭɠɟɛɧɵɟ ɫɜɨɣɫɬɜɚ ɥɚɩɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ. 
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2 ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɌȿɏɇɈɅɈȽɂɑȿɋɄɈȽɈ ɉɊɈɐȿɋɋȺ 

ȼɈɋɋɌȺɇɈȼɅȿɇɂə ɋɌɊȿɅɖɑȺɌɈɃ ɅȺɉɕ 

2.1  Ɉɩɢɫɚɧɢɟ ɭɫɬɪɨɣɫɬɜɚ ɫɛɨɪɨɱɧɨɣ ɟɞɢɧɢɰɵ, ɚɧɚɥɢɡ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ     

ɫɨɩɪɹɠɟɧɢɣ ɢ ɯɚɪɚɤɬɟɪ ɢɡɧɨɫɚ ɫɨɩɪɹɠɟɧɢɣ 

ɍɧɢɜɟɪɫɚɥɶɧɵɟ ɤɭɥɶɬɢɜɚɬɨɪɵ ɢ ɤɭɥɶɬɢɜɚɬɨɪɵ-ɪɚɫɬɟɧɢɟɩɢɬɚɬɟɥɢ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɯɨɞɚ ɡɚ ɩɪɨɩɚɲɧɵɦɢ ɤɭɥɶɬɭɪɚɦɢ ɜɨ ɜɪɟɦɹ ɪɨɫɬɚ 

ɪɚɫɬɟɧɢɣ. ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧ ɧɚɜɟɫɧɨɣ ɤɭɥɶɬɢɜɚɬɨɪ-ɪɚɫɬɟɧɢɟɩɢɬɚɬɟɥɶ ɫ 

ɲɢɪɢɧɨɣ ɡɚɯɜɚɬɚ 4,2 ɦ  ɄɊɇ-4,2 (ɪɢɫɭɧɨɤ 2.1). Ɉɧ ɦɨɠɟɬ ɩɨɞɪɟɡɚɬɶ ɫɨɪɧɹɤɢ, 

ɪɵɯɥɢɬɶ ɦɟɠɞɭɪɹɞɶɹ ɧɚ ɝɥɭɛɢɧɭ 10—16 ɫɦ,ɜɧɨɫɢɬɶ ɦɢɧɟɪɚɥɶɧɵɟ ɭɞɨɛɪɟɧɢɹ 

ɧɚ ɝɥɭɛɢɧɭ ɞɨ 16ɫɦ,ɨɤɭɱɢɜɚɬɶ ɪɚɫɬɟɧɢɹ, ɧɚɪɟɡɚɬɶ ɩɨɥɢɜɧɵɟ ɛɨɪɨɡɞɵ ɢ 

ɨɤɭɱɢɜɚɬɶ ɪɹɞɤɢ. ɇɚ ɤɭɥɶɬɢɜɚɬɨɪɟ ɭɫɬɚɧɨɜɥɟɧɵ ɬɭɤɨɜɵɫɟɜɚɸɳɢɟ ɚɩɩɚɪɚɬɵ, 

ɬɭɤɨɩɪɨɜɨɞɵ, ɩɨɞɤɨɪɦɨɱɧɵɟ ɧɨɠɢ ɞɥɹ ɜɧɟɫɟɧɢɹ ɭɞɨɛɪɟɧɢɣ ɜ ɦɟɠɞɭɪɹɞɶɹ ɢ 

ɩɨɥɨɥɶɧɵɟ ɥɚɩɵ ɞɥɹ ɩɨɞɪɟɡɤɢ ɫɨɪɧɹɤɨɜ. 

 

Ɋɢɫɭɧɨɤ 2.1 – Ʉɭɥɶɬɢɜɚɬɨɪ-ɪɚɫɬɟɧɢɟɩɢɬɚɬɟɥɶ ɄɊɇ-4,2: 

1 – ɩɨɩɟɪɟɱɧɵɣ ɛɪɭɫ; 2 – ɨɩɨɪɧɨɟ ɤɨɥɟɫɨ; 3 – ɫɟɤɰɢɹ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ; 

4 – ɬɭɤɨɩɪɨɜɨɞ; 5 – ɩɨɞɤɨɪɦɨɱɧɵɣ ɧɨɠ; 6 – ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ ɜɚɥɢɤ; 

7 – ɩɨɞɧɨɠɧɚɹ ɞɨɫɤɚ; 8 – ɰɟɩɧɚɹ ɩɟɪɟɞɚɱɚ; 9 – ɬɭɤɨɜɵɫɟɜɚɸɳɢɣ 

ɚɩɩɚɪɚɬ; 10 –- ɜɟɪɯɧɹɹ ɫɬɨɣɤɚ ɩɨɞɜɟɫɤɢ; 11 – ɧɢɠɧɹɹ ɫɬɨɣɤɚ ɩɨɞɜɟɫɤɢ ɫ 

ɤɨɥɶɰɚɦɢ; 12 – ɫɬɪɟɥɶɱɚɬɚɹ ɩɨɥɨɥɶɧɚɹ ɥɚɩɚ 
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Ɋɚɦɚ ɤɭɥɶɬɢɜɚɬɨɪɚ ɫɨɫɬɨɢɬ ɢɡ ɛɪɭɫɚ, ɢɦɟɸɳɟɝɨ ɮɨɪɦɭ ɤɜɚɞɪɚɬɧɨɣ 

ɬɪɭɛɵ. ȼ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɛɪɭɫɚ ɟɫɬɶ ɬɪɢ ɥɚɩɵ, ɢɦɢ ɤɭɥɶɬɢɜɚɬɨɪ ɧɚɜɟɲɢɜɚɸɬ ɧɚ 

ɬɪɚɤɬɨɪ. ȼɞɨɥɶ ɛɪɭɫɚ ɪɚɫɩɨɥɨɠɟɧɵ ɤɪɨɧɲɬɟɣɧɵ ɫɟɦɢ ɲɚɪɧɢɪɧɵɯ ɫɟɤɰɢɣ, ɧɚ 

ɧɢɯ ɭɫɬɚɧɨɜɥɟɧɵ ɩɨɞɤɨɪɦɨɱɧɵɟ ɧɨɠɢ ɢ ɩɨɥɨɥɶɧɵɟ ɥɚɩɵ. 

Ʉɚɠɞɚɹ ɫɟɤɰɢɹ (ɪɢɫɭɧɨɤ 2.2) ɫ ɧɚɛɨɪɨɦ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɲɚɪɧɢɪɧɨ 

ɫɜɹɡɚɧɚ ɫ ɛɪɭɫɨɦ ɤɭɥɶɬɢɜɚɬɨɪɚ ɢ ɦɨɠɟɬ ɩɟɪɟɦɟɳɚɬɶɫɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ 

ɩɥɨɫɤɨɫɬɢ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɞɪɭɝɢɯ ɫɟɤɰɢɣ. Ɉɩɨɪɧɨɟ ɤɨɩɢɪɭɸɳɟɟ ɤɨɥɟɫɨ 

ɤɚɠɞɨɣ ɫɟɤɰɢɢ ɩɨɡɜɨɥɹɟɬ ɟɣ ɩɪɢɫɩɨɫɚɛɥɢɜɚɬɶɫɹ ɤ ɧɟɪɨɜɧɨɫɬɹɦ ɩɨɱɜɵ ɢ 

ɫɨɯɪɚɧɹɬɶ ɩɨɫɬɨɹɧɧɭɸ ɝɥɭɛɢɧɭ ɨɛɪɚɛɨɬɤɢ. ɉɨɩɟɪɟɱɧɵɣ ɛɪɭɫ ɤɭɥɶɬɢɜɚɬɨɪɚ ɜ 

ɪɚɛɨɬɟ ɨɩɢɪɚɟɬɫɹ ɧɚ ɞɜɚ ɯɨɞɨɜɵɯ ɤɨɥɟɫɚ, ɤɨɬɨɪɵɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɲɢɪɢɧɵ 

ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɦɟɠɞɭɪɹɞɢɣ ɜɦɟɫɬɟ ɫ ɫɟɤɰɢɹɦɢ ɦɨɠɧɨ ɩɟɪɟɫɬɚɧɚɜɥɢɜɚɬɶ ɩɨ 

ɛɪɭɫɭ. 

 

Ɋɢɫɭɧɨɤ 2.2 – ɋɟɤɰɢɹ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɤɭɥɶɬɢɜɚɬɨɪɚ ɄɊɇ-4,2: 

1 – ɩɟɪɟɞɧɢɣ ɤɪɨɧɲɬɟɣɧ; 2 – ɧɢɠɧɟɟ ɡɜɟɧɨ ɩɚɪɚɥɥɟɥɨɝɪɚɦɦɧɨɝɨ 

ɦɟɯɚɧɢɡɦɚ; 3 – ɤɨɥɟɫɨ ɫɟɤɰɢɢ; 4 – ɡɚɞɧɢɣ ɤɪɨɧɲɬɟɣɧ; 5 – ɝɪɹɞɢɥɶ; 6 – 

ɫɬɹɠɧɨɣ ɛɨɥɬ; 7 – ɛɪɭɫɨɤ ɞɟɪɠɚɬɟɥɹ; 8 – ɞɟɪɠɚɬɟɥɶ; 9 – ɩɨɥɨɥɶɧɵɟ ɥɚɩɵ 

ɨɞɧɨɫɬɨɪɨɧɧɢɟ (ɩɪɚɜɚɹ ɢ ɥɟɜɚɹ); 10 – ɯɨɦɭɬɵ; 11 – ɬɪɚɧɫɩɨɪɬɧɚɹ ɬɹɝɚ; 12 – 

ɜɟɪɯɧɟɟ ɡɜɟɧɨ ɩɚɪɚɥɥɟɥɨɝɪɚɦɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ; 13 – ɯɨɦɭɬɵ ɤɪɟɩɥɟɧɢɹ 

ɫɟɤɰɢɢ 
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Ʉɚɠɞɵɣ ɪɚɛɨɱɢɣ ɨɪɝɚɧ ɤɭɥɶɬɢɜɚɬɨɪɚ ɢɦɟɟɬ ɫɜɨɟ ɧɚɡɧɚɱɟɧɢɟ. 

ɋɬɪɟɥɶɱɚɬɵɟ ɢ ɨɞɧɨɫɬɨɪɨɧɧɢɟ (ɩɪɚɜɵɟ ɢ ɥɟɜɵɟ) ɩɨɥɨɥɶɧɵɟ ɥɚɩɵ ɩɨɞɪɟɡɚɸɬ 

ɫɨɪɧɹɤɢ. Ⱦɨɥɨɬɨɨɛɪɚɡɧɚɹ ɥɚɩɚ ɪɵɯɥɢɬ ɦɟɠɞɭɪɹɞɶɹ ɧɚ ɝɥɭɛɢɧɭ ɞɨ 16ɫɦ. Ʌɚɩɚ-

ɨɬɜɚɥɶɱɢɤ (ɥɟɜɚɹ ɢ ɩɪɚɜɚɹ) ɜ ɡɚɳɢɬɧɨɣ (ɧɟ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɤɭɥɶɬɢɜɚɬɨɪɨɦ) 

ɡɨɧɟ ɩɪɢɫɵɩɚɟɬ ɡɟɦɥɟɣ ɫɨɪɧɹɤɢ. ɉɪɨɩɨɥɨɱɧɵɟ ɛɨɪɨɧɤɢ, ɢɦɟɸɳɢɟ ɞɟɜɹɬɶ 

ɩɪɭɠɢɧɧɵɯ ɡɭɛɶɟɜ, ɪɵɯɥɹɬ ɩɨɱɜɭ ɢ ɜɵɱɟɫɵɜɚɸɬ ɫɨɪɧɹɤɢ ɜ ɡɚɳɢɬɧɵɯ ɡɨɧɚɯ ɢ 

ɦɟɠɞɭɪɹɞɶɹɯ. Ɋɨɬɚɰɢɨɧɧɵɟ ɢɝɨɥɶɱɚɬɵɟ ɞɢɫɤɢ ɨɛɪɚɛɚɬɵɜɚɸɬ ɡɚɳɢɬɧɵɟ ɡɨɧɵ 

ɧɚ ɩɥɨɬɧɵɯ ɩɨɱɜɚɯ [6]. ɑɬɨɛɵ ɩɨɱɜɚ ɧɟ ɡɚɫɬɢɥɚɥɚ ɜɨɡɞɟɥɵɜɚɟɦɵɟ ɪɚɫɬɟɧɢɹ 

ɩɪɢ ɪɚɛɨɬɟ ɤɭɥɶɬɢɜɚɬɨɪɚ ɧɚ ɩɨɜɵɲɟɧɧɵɯ ɫɤɨɪɨɫɬɹɯ, ɩɪɢɦɟɧɹɸɬ ɳɢɬɨɤ-

ɞɨɦɢɤ. 

Ɉɫɧɨɜɧɵɦɢ ɞɟɮɟɤɬɚɦɢ ɤɭɥɶɬɢɜɚɬɨɪɨɜ ɹɜɥɹɸɬɫɹ: ɢɡɧɨɫ ɢ ɡɚɬɭɩɥɟɧɢɟ 

ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ (ɫɬɪɟɥɶɱɚɬɵɯ, ɪɵɯɥɢɬɟɥɶɧɵɯ ɢ ɨɤɭɱɧɢɤɨɜ); ɢɡɧɨɫ ɜɬɭɥɨɤ, 

ɨɫɟɣ ɤɨɥɟɫ, ɫɚɥɶɧɢɤɨɜ, ɪɟɡɶɛ ɧɚ ɞɟɬɚɥɹɯ; ɩɟɪɟɤɨɫ ɢ ɫɤɪɭɱɢɜɚɧɢɟ ɞɟɬɚɥɟɣ 

ɪɚɦɵ; ɩɟɪɟɤɨɫ ɝɪɹɞɢɥɟɣ; ɢɡɧɨɫ ɦɟɯɚɧɢɡɦɨɜ ɩɨɞɴɟɦɚ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɢ 

ɭɩɪɚɜɥɟɧɢɹ ɤɨɥɟɫɚɦɢ, ɞɟɬɚɥɟɣ ɫɨɟɞɢɧɢɬɟɥɶɧɨɝɨ ɲɚɪɧɢɪɚ ɢ ɞɪ. 

Ɋɵɯɥɢɬɟɥɶɧɵɟ ɥɚɩɵ ɢɡɝɨɬɨɜɥɹɸɬ ɢɡ ɫɬɚɥɢ ɋɬ. 5 ɢ ɋɬ. 6 ɬɨɥɳɢɧɨɣ 5...7 

ɦɦ ɫ ɬɜɟɪɞɨɫɬɶɸ 42...52 ɇRɋ ɧɚ ɲɢɪɢɧɟ ɥɟɡɜɢɹ 25...30 ɦɦ, ɫɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ 

ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɢ ɨɤɭɱɧɢɤɢ — ɢɡ ɫɬɚɥɢ 70Ƚ. 

Ȼɨɥɶɲɢɧɫɬɜɨ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɤɭɥɶɬɢɜɚɬɨɪɨɜ (ɤɪɨɦɟ ɪɵɯɥɢɬɟɥɶɧɵɯ 

ɥɚɩ) ɢɡɝɨɬɨɜɥɹɟɬɫɹ ɫɚɦɨɡɚɬɚɱɢɜɚɸɳɢɦɢɫɹ, ɧɚɩɥɚɜɥɟɧɧɵɦɢ ɫ ɬɵɥɶɧɨɣ 

ɫɬɨɪɨɧɵ ɫɩɥɚɜɨɦ ɫɨɪɦɚɣɬ № 1, ɢ ɩɨɷɬɨɦɭ ɢɯ ɧɟ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬ ɤɭɡɧɟɱɧɵɦ 

ɫɩɨɫɨɛɨɦ. Ɍɨɥɶɤɨ ɪɵɯɥɢɬɟɥɶɧɵɟ ɥɚɩɵ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬ ɡɚɬɨɱɤɨɣ ɫɜɟɪɯɭ ɞɨ 

ɬɨɥɳɢɧɵ ɪɟɠɭɳɢɯ ɤɪɨɦɨɤ ɧɟ ɛɨɥɟɟ 1 ɦɦ. ɉɪɢ ɧɚɥɢɱɢɢ ɡɧɚɱɢɬɟɥɶɧɨɝɨ 

ɢɡɧɨɫɚ, ɡɚɬɭɩɥɟɧɢɹ, ɬɪɟɳɢɧ ɢ ɫɤɨɥɨɜ ɦɟɬɚɥɥɚ ɧɚ ɥɟɡɜɢɢ ɫɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ 

ɦɨɝɭɬ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɩɨɫɬɚɧɨɜɤɨɣ ɫɦɟɧɧɵɯ ɥɟɡɜɢɣ ɧɚ ɩɨɬɚɣɧɵɯ 

ɡɚɤɥɟɩɤɚɯ (5 ɲɬ. 05 ɦɦ) ɢɥɢ ɩɪɢɜɚɪɤɨɣ. ɉɨɫɥɟ ɡɚɤɪɟɩɥɟɧɢɹ ɫɦɟɧɧɭɸ ɥɚɩɭ 

ɡɚɤɚɥɢɜɚɸɬ ɜ ɜɨɞɟ, ɧɚɝɪɟɜɚɹ ɞɨ 820°ɋ. Ʌɚɩɵ ɢɡ ɫɬɚɥɢ 70Ƚ ɤɚɥɹɬ ɜ ɦɚɫɥɟ. 

ɇɚɩɥɚɜɥɟɧɧɵɟ ɫɬɪɟɥɶɱɚɬɵɟ ɥɚɩɵ ɩɪɢ ɢɡɧɨɫɟ ɧɨɫɤɚ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬ 

ɩɪɢɜɚɪɤɨɣ ɧɚɤɥɚɞɤɢ, ɢɡɝɨɬɨɜɥɟɧɧɨɣ ɢɡ ɜɵɛɪɚɤɨɜɚɧɧɵɯ ɫɟɝɦɟɧɬɨɜ ɠɚɬɨɤ ɢ 
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ɤɨɫɢɥɨɤ ɢɥɢ ɢɡ ɞɢɫɤɨɜ ɫɨɲɧɢɤɨɜ ɫɟɹɥɨɤ. ɉɨɫɥɟ ɩɪɢɜɚɪɤɢ ɧɚ ɜɵɫɬɭɩɚɸɳɭɸ 

ɱɚɫɬɶ ɧɚɤɥɚɞɤɢ ɫ ɬɵɥɶɧɨɣ ɫɬɨɪɨɧɵ ɧɚɩɥɚɜɥɹɸɬ ɝɚɡɨɜɨɣ ɫɜɚɪɤɨɣ ɫɥɨɣ 

ɫɨɪɦɚɣɬɚ № 1 ɬɨɥɳɢɧɨɣ 0,7... 1,0 ɦɦ, ɡɚɬɟɦ ɡɚɱɢɳɚɸɬ ɧɚɩɥɚɜɵ ɢ ɡɚɬɚɱɢɜɚɸɬ 

ɥɟɡɜɢɟ. ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɟɪɟɤɨɫɚ ɪɚɦ ɤɭɥɶɬɢɜɚɬɨɪɨɜ ɡɚɦɟɪɹɸɬ ɢɯ ɞɢɚɝɨ-

ɧɚɥɢ. Ɋɚɡɧɢɰɚ ɜ ɞɥɢɧɟ ɞɢɚɝɨɧɚɥɟɣ ɞɨɩɭɫɤɚɟɬɫɹ ɞɨ 10 ɦɦ, ɚ ɩɪɨɝɢɛ ɨɬɞɟɥɶɧɵɯ 

ɛɪɭɫɶɟɜ — ɧɟ ɛɨɥɟɟ 8 ɦɦ. ɇɚ ɤɨɧɬɪɨɥɶɧɨɣ ɩɥɢɬɟ ɩɪɨɜɟɪɹɸɬ 

ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɶ ɭɝɨɥɶɧɢɤɨɜ ɥɚɩɵ ɩɪɢɰɟɩɚ ɢ ɨɫɟɣ ɝɪɹɞɢɥɟɣ ɩɪɢɰɟɩɧɵɯ 

ɤɭɥɶɬɢɜɚɬɨɪɨɜ ɤ ɛɭɪɫɭ ɪɚɦɵ. Ɉɬɤɥɨɧɟɧɢɟ ɧɟ ɛɨɥɟɟ 5 ɦɦ ɜ ɤɪɚɣɧɢɯ ɬɨɱɤɚɯ. 

Ɋɚɞɢɚɥɶɧɨɟ ɢ ɨɫɟɜɨɟ ɛɢɟɧɢɟ ɨɩɨɪɧɵɯ ɤɨɥɟɫ ɞɨɩɭɫɤɚɟɬɫɹ ɧɟ ɛɨɥɟɟ 6 ɦɦ. 

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɤɨɥɟɫ ɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɧɚ ɬɪɟɛɭɟɦɭɸ ɝɥɭɛɢɧɭ 

ɨɛɪɚɛɨɬɤɢ ɩɨɞ ɤɨɥɟɫɚ ɤɭɥɶɬɢɜɚɬɨɪɚ ɫɬɚɜɹɬ ɞɟɪɟɜɹɧɧɵɟ ɩɪɨɤɥɚɞɤɢ, ɬɨɥɳɢɧɚ 

ɤɨɬɨɪɵɯ ɧɚ 20...30 ɦɦ (ɜɟɥɢɱɢɧɚ ɩɨɝɪɭɠɟɧɢɹ ɤɨɥɟɫ ɜ ɩɨɱɜɭ) ɦɟɧɶɲɟ 

ɬɪɟɛɭɟɦɨɣ ɝɥɭɛɢɧɵ ɨɛɪɚɛɨɬɤɢ ɩɨɱɜɵ. ɉɪɢ ɷɬɨɦ ɪɚɦɭ ɤɭɥɶɬɢɜɚɬɨɪɚ ɫɬɚɜɹɬ 

ɩɚɪɚɥɥɟɥɶɧɨ ɩɥɨɫɤɨɫɬɢ ɤɨɧɬɪɨɥɶɧɨɣ ɩɥɢɬɵ, ɚ ɡɚɞɧɢɟ ɤɨɧɰɵ ɞɟɪɠɚɬɟɥɟɣ 

ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɢ ɝɪɹɞɢɥɟɣ ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɨɞɢɧɚɤɨɜɨɣ ɜɵɫɨɬɟ ɨɬ ɩɥɢɬɵ. 

Ɂɚɬɟɦ ɪɟɝɭɥɢɪɭɸɬ ɩɨɥɨɠɟɧɢɟ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɤɭɥɶɬɢɜɚɬɨɪɚ. Ɂɚɡɨɪ ɦɟɠɞɭ 

ɩɥɢɬɨɣ ɢ ɧɨɫɤɚɦɢ ɥɚɩ ɧɟɪɟɝɭɥɢɪɭɟɦɵɯ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɪɚɛɨɱɢɯ 

ɨɪɝɚɧɨɜ ɞɥɹ ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 7 ɦɦ, ɞɥɹ ɪɵɯɥɢɬɟɥɶɧɵɯ 

— 20 ɦɦ. ɋɠɚɬɢɟ ɩɪɭɠɢɧ ɧɚ ɜɫɟɯ ɲɬɚɧɝɚɯ ɤɭɥɶɬɢɜɚɬɨɪɚ ɞɨɥɠɧɨ ɛɵɬɶ 

ɨɞɢɧɚɤɨɜɵɦ. Ɉɬɤɥɨɧɟɧɢɟ ɧɨɫɤɨɜ ɥɚɩ ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɩɨ ɯɨɞɭ 

ɤɭɥɶɬɢɜɚɬɨɪɚ ɞɨɩɭɫɤɚɟɬɫɹ ɞɨ 30 ɦɦ, ɚ ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ — ɧɟ ɛɨɥɟɟ 

15 ɦɦ ɜ ɨɛɟ ɫɬɨɪɨɧɵ. 

ɂɡɨɝɧɭɬɵɟ ɢ ɫɤɪɭɱɟɧɧɵɟ ɫɬɨɣɤɢ ɥɚɩ ɩɨɞɜɟɪɝɚɸɬ ɩɪɚɜɤɟ ɜ ɧɚɝɪɟɬɨɦ ɜɢɞɟ. 

ɋɬɨɣɤɢ ɥɚɩ ɢ ɨɤɭɱɧɢɤɨɜ ɩɪɨɱɧɨ ɡɚɤɪɟɩɥɹɸɬ ɜ ɤɪɨɧɲɬɟɣɧɚɯ ɝɪɹɞɢɥɟɣ ɢ 

ɞɟɪɠɚɬɟɥɟɣ. ɉɨɬɚɣɧɵɟ ɝɨɥɨɜɤɢ ɤɪɟɩɥɟɧɢɹ ɥɚɩ ɤ ɫɬɨɣɤɚɦ ɞɨɥɠɧɵ ɭɬɨɩɚɬɶ ɞɨ 

1,0 ɦɦ. ɋɬɨɣɤɢ ɡɚɤɪɟɩɥɹɸɬ ɬɚɤ, ɱɬɨɛɵ ɧɨɫɤɢ ɥɚɩ ɩɪɢ ɩɪɨɜɟɪɤɟ ɧɚ ɩɥɢɬɟ ɧɟ 

ɢɦɟɥɢ ɡɚɡɨɪɚ ɛɨɥɟɟ 1 ɦɦ, ɚ ɤɪɨɦɤɢ ɥɟɡɜɢɹ – 3 ɦɦ. ɇɨɫɨɤ ɫɬɪɟɥɶɱɚɬɨɣ ɥɚɩɵ 

ɦɨɠɟɬ ɫɦɟɳɚɬɶɫɹ ɨɬ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɫɢɦɦɟɬɪɢɢ ɝɪɹɞɢɥɹ ɜ ɩɪɟɞɟɥɚɯ ±3 ɦɦ  
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2.2  Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɪɚɡɛɨɪɤɢ 

Ɋɚɡɛɨɪɤɚ – ɨɞɢɧ ɢɡ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɬɚɩɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫ. 

Ʉɚɱɟɫɬɜɨ ɜɵɩɨɥɧɟɧɢɹ ɪɚɡɛɨɪɨɱɧɵɯ ɪɚɛɨɬ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɚ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢ ɫɬɨɢɦɨɫɬɶ ɪɟɦɨɧɬɚ.  

 

Ɋɢɫɭɧɨɤ 2.3 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɪɚɡɛɨɪɤɢ ɤɭɥɶɬɢɜɚɬɨɪɚ ɄɊɇ-4,2 
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2.3  Ɋɚɡɪɚɛɨɬɤɚ ɤɚɪɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɞɟɮɟɤɬɚɰɢɢ ɢ ɜɵɛɨɪ 

ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɫɪɟɞɫɬɜ 

ȼ ɤɚɱɟɫɬɜɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɞɟɮɟɤɬɚɰɢɢ ɩɪɢɧɢɦɚɟɦ ɫɬɨɥ ɞɥɹ 

ɞɟɮɟɤɬɚɰɢɢ ɈɊȽ-14-68-01-090 Ⱥ ȽɈɋɇɂɌɂ. 

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɪɚɡɦɟɪɨɜ ɩɪɢ ɞɟɮɟɤɬɚɰɢɢ ɜɵɛɢɪɚɸɬ ɫɪɟɞɫɬɜɚ ɢɡɦɟɪɟɧɢɹ 

(ɋɂ) . ɉɪɢ ɜɵɛɨɪɟ ɋɂ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ .  

• ɬɨɱɧɨɫɬɶ ɋ.ɂ. ɞɨɥɠɧɚ ɛɵɬɶ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɡɚɞɚɧɧɨɣ ɬɨɱɧɨɫɬɶɸ 

• ɬɪɭɞɨɟɦɤɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɢ ɢɯ ɫɬɨɢɦɨɫɬɶ ɞɨɥɠɧɵ ɛɵɬɶ ɩɨ 

ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɢɛɨɥɟɟ ɧɢɡɤɢɦɢ 

ȼɵɛɨɪ ɋɂ  ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɛɪɚɡɨɦ: 

1. ɉɨ  ɧɨɦɢɧɚɥɶɧɨɦɭ ɪɚɡɦɟɪɭ ɢ ɜɟɥɢɱɢɧɟ ɞɨɩɭɫɤɚ ɤ ɪɚɡɦɟɪɚ ɞɟɬɚɥɢ ɩɨ 

ȽɈɋɌ 8.051-81 ɜɵɱɢɫɥɹɸɬ  ɞɨɩɭɫɤɚɟɦɭɸ ɩɪɟɞɟɥɶɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ 

ɢɡɦɟɪɟɧɢɹ; 

2. ɉɨɥɶɡɭɹɫɶ ɬɟɯɧɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɨɣ  ɜɵɛɢɪɚɸɬ ɋɂ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 

ɪɚɡɦɟɪɚ. 

ȼɨ ɜɪɟɦɹ ɩɨɞɛɨɪɚ  ɋɂ ɞɨɥɠɧɨ ɫɨɛɥɸɞɚɬɶɫɹ ɫɥɟɞɭɸɳɟɟ ɭɫɥɨɜɢɟ: 

ɩɪɟɞɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɋɂ  ɞ.ɛ  ɦɟɧɶɲɟ ɞɨɩɭɫɬɢɦɨɣ ɩɨɝɪɟɲɧɨɫɬɶ 

ɢɡɦɟɪɟɧɢɹ, ɬɨ ɟɫɬɶ 

∆lim ≤ δ,                                                       (2.1) 

ɝɞɟ δ – ɞɨɩɭɫɤɚɟɦɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ; 

∆lim – ɩɪɟɞɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɫɪɟɞɫɬɜɚ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ  ɧɨɦɢɧɚɥɶɧɨɝɨ  ɪɚɡɦɟɪɚ  0 ,60,8+  ɞɥɹ ɤɨɧɬɪɨɥɹ ɞɟɮ.  1 

ɭɡɧɚɟɦ  ɩɪɟɞɟɥɶɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɫɨɝɥɚɫɧɨ ɥɢɬ.  Д2], δ = 120 ɦɤɦ. 

ȼɵɛɢɪɚɟɦ ɋɂ ɫ ɭɱɟɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ (1) – ɲɬɚɧɝɟɧɰɢɪɤɭɥɶ (ȽɈɋɌ 

166-89), ɩɪɟɞɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ∆lim= ± 100 ɦɤɦ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɚɡɦɟɪɚ � 0 ,368,5+  ɞɥɹ ɤɨɧɬɪɨɥɹ ɞɟɮɟɤɬɚ 3 

ɭɱɢɬɵɜɚɟɦ  ɩɪɟɞɟɥɶɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɫɨɝɥɚɫɧɨ ɥɢɬɟɪɚɬɭɪɟ Д2], δ = 
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104 ɦɤɦ. ȼɵɛɢɪɚɟɦ ɋɂ  ɫ ɭɱɟɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ (1) – ɲɬɚɧɝɟɧɰɢɪɤɭɥɶ 

(ȽɈɋɌ 166-89), ɩɪɟɞɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ∆lim= ± 100 ɦɤɦ. 

Ɍɪɟɳɢɧɵ ɜɵɹɜɥɹɸɬɫɹ ɥɢɛɨ ɜɢɡɭɚɥɶɧɨ, ɥɢɛɨ ɜɢɡɭɚɥɶɧɨ ɫ ɩɨɦɨɳɶɸ 

ɥɭɩɵ. 

Ɋɟɡɭɥɶɬɚɬɵ ɜɵɛɨɪɚ ɋɂ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 

Ɍɚɛɥɢɰɚ 2. 1 – Ɋɟɡɭɥɶɬɚɬɵ ɜɵɛɨɪɚ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢ
ɟ ɪɚɡɦɟɪɚ, ɟɝɨ 

ɡɧɚɱɟɧɢɟ 

ȼɟɥɢɱɢɧɚ 
ɞɨɩɭɫɤɚ 
ɢɡɞɟɥɢɹ, 

ɦɦ. 

Ⱦɨɩɭɫɬɢɦɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ 
ɢɡɦɟɪɟɧɢɹ, 

ɦɦ. 

ɉɪɟɞɟɥɶɧɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ 
ɢɡɦɟɪɢɬɟɥɶɧɨ
ɝɨ ɫɪɟɞɫɬɜɚ, 

ɦɦ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ, 
ɨɛɨɡɧɚɱɟɧɢɟ 

ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ 
ɫɪɟɞɫɬɜɚ, ȽɈɋɌ. 

Ɍɨɥɳɢɧɚ 
ɤɪɨɦɤɢ ɥɟɡɜɢɹ 

0,8 

0,6 0,12 ± 0,1 
ɒɐ 1-125-0,05 

ȽɈɋɌ 166-89 

Ɉɬɜɟɪɫɬɢɟ 

�8,5 
0,36 0,105 ± 0,1 

ɒɐ 1-125-0,05 

ȽɈɋɌ 166-89 

 

2.3 ȼɵɛɨɪ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɫɩɨɫɨɛɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ ɥɚɩɵ 

Ɋɚɰɢɨɧɚɥɶɧɵɣ ɫɩɨɫɨɛ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ ɜɵɛɢɪɚɸɬ, ɧɚ ɨɫɧɨɜɚɧɢɢ 

ɫɥɟɞɭɸɳɢɯ ɤɪɢɬɟɪɢɣ : ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ (ɢɥɢ ɤɪɢɬɟɪɢɟɦ ɩɪɢɦɟɧɹɟɦɨɫɬɢ),  

ɬɟɯɧɢɱɟɫɤɢɦ (ɞɨɥɝɨɜɟɱɧɨɫɬɢ) ɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ (ɨɛɨɛɳɚɸɳɢɦ). 

Ⱦɚɥɟɟ ɞɚɸɬ ɨɰɟɧɤɭ ɩɨ ɡɧɚɱɟɧɢɸ ɄȾ  (ɤɨɷɮɮ – ɬ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ) 

ɤɨɬɨɪɨɟ ɧɚɯɨɞɹɬ  ɩɨ ɮɨɪ - ɥɟ: 

,ПCBiД ККККК ⋅⋅⋅=                                          (2.2) 

ɝɞɟ Кi, КВ, Кɋ,  – ɤɨɷɮɮ-ɬɵ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ, ɜɵɧɨɫɥɢɜɨɫɬɢ ɢ ɫɰɟɩɥɹɟɦɨɫɬɢ 

ɩɨɤɪɵɬɢɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 

КП – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮ-ɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɚɤɬɢɱɟɫɤɭɸ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɞɟɬɚɥɢ ɜ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ, 

КП = 0,8…0,9. 

Ɋɚɰɢɨɧɚɥɶɧɵɦ ɩɨ ɷɬɨɦɭ ɤɪɢɬɟɪɢɸ ɛɭɞɟɬ ɫɩɨɫɨɛ, ɜ ɫɥɭɱɚɟ  КД → max. 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɤɪɢɬɟɪɢɣ ɫɜɹɡɵɜɚɟɬ ɫɭɦɦɭ  ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɞɟɬɚɥɢ ɫ ɟɟ ɞɨɥɝɨɜɟɱɧɨɫɬɶɸ ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɞɟɮɟɤɬɨɜ. ɍɫɥɨɜɢɟ ɬɟɯɧɢɤɨ-
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ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɩɨɫɨɛɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɞɟɬɚɥɢ ɩɪɟɞɥɨɠɟɧɨ ɩɪɨɮ.  Ʉɚɡɚɪɰɟɜɵɦ ȼ. ɂ.:  

,НДВ ɋКɋ ×≤                                                (2.3) 

ɝɞɟ ɋВ – ɫɬɨɢɦɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɢ, ɪɭɛ.; 

ɋН – ɫɬɨɢɦɨɫɬɶ ɧɨɜɨɣ ɞɟɬɚɥɢ, ɪɭɛ. 

ȿɫɥɢ ɢɡɜɟɫɬɧɚ ɫɬɨɢɦɨɫɬɶ ɧɨɜɨɣ ɞɟɬɚɥɢ, ɤɪɢɬɟɪɢɣ ɨɰɟɧɢɜɚɸɬ ɩɨ ɮɨɪ - 

ɥɟ ɩɪɨɮ.  ȼ. Ⱥ. ɒɚɞɪɢɱɟɜɚ:  

,/ ДВɌ КɋК =                                                 (2.4) 

ɝɞɟ КɌ – ɤɨɷɮ - ɧɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ; 

ɋВ – ɫɬɨɢɦɨɫɬɶ  ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 1 ɦ2
 ɢɡɧɨɲɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɞɟɬɚɥɢ, ɪɭɛ/ɦ2
. 

ɗɮɮɟɤɬɢɜɧɵɦ ɛɭɞɟɬ   ɫɩɨɫɨɛ, ɭ ɤɨɬɨɪɨɝɨ  КɌ → min. ȿɫɥɢ  КɌ ɛɭɞɟɬ 

ɛɨɥɶɲɟ ɫɬɨɢɦɨɫɬɢ 1 ɦ2
 ɧɨɜɨɣ ɞɟɬɚɥɢ, ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɜɨɩɪɨɫ ɨ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɢ. Д2] 

ɉɪɢɦɟɦ ɞɥɹ ɞɟɮɟɤɬɚ 1 ɜ ɤɚɱɟɫɬɜɟ ɜɨɡɦɨɠɧɵɯ ɫɩɨɫɨɛɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɞɟɬɚɥɢ ɷɥɟɤɬɪɨɞɭɝɨɜɭɸ ɧɚɩɥɚɜɤɭ ɢ ɝɚɡɨɜɭɸ ɫɜɚɪɤɭ ɪɚɫɫɱɢɬɚɟɦ ɞɥɹ ɤɚɠɞɨɝɨ 

ɢɡ ɫɩɨɫɨɛɨɜ ɬɟɯɧɢɱɟɫɤɢɣ ɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɤɪɢɬɟɪɢɢ. Ɂɧɚɱɟɧɢɹ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɢ ɪɚɫɱɟɬɟ ɨɩɪɟɞɟɥɹɟɦ ɢɡ ɬɚɛɥɢɰɵ 1 ɥɢɬɟɪɚɬɭɪɵ Д2], 

ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ КП ɩɪɢɦɟɦ ɪɚɜɧɵɦ 0,8. 

1. ɗɥɟɤɬɪɨɞɭɝɨɜɚɹ ɧɚɩɥɚɜɤɚ 

Кi = 0,7; KB = 0,6; KC = 1; 

= ⋅ ⋅ ⋅ =ДК 0,7 0,6 1 0,8 0,34. 

2. Ƚɚɡɨɜɚɹ ɫɜɚɪɤɚ 

Кi = 0,7; KB = 0,7; KC = 1; 

= ⋅ ⋅ ⋅ =ДК 0,7 0,7 1 0,8 0,39. 

Ɋɚɫɫɦɨɬɪɢɦ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɤɪɢɬɟɪɢɢ ɫɩɨɫɨɛɨɜ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɢɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ (4). Ɂɧɚɱɟɧɢɹ ɋВ ɬɚɤɠɟ ɩɪɢɧɢɦɚɟɦ ɢɡ 

ɬɚɛɥɢɰɵ 1 ɥɢɬɟɪɚɬɭɪɵ Д2]. 

1. ɗɥɟɤɬɪɨɞɭɝɨɜɚɹ ɧɚɩɥɚɜɤɚ 
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ɋВ = 1950 ɪɭɛ/ɦ2
; 

= =Ɍ
1950К 5735,29.
0,34

 

2. Ƚɚɡɨɜɚɹ ɫɜɚɪɤɚ 

ɋВ = 2340 ɪɭɛ/ɦ2
; 

= =T

2340К 6000.
0,39

 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ КɌ → min, ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ 

ɹɜɥɹɟɬɫɹ ɷɥɟɤɬɪɨɞɭɝɨɜɚɹ ɧɚɩɥɚɜɤɚ. 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ КД → max, ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ 

ɹɜɥɹɟɬɫɹ ɝɚɡɨɜɚɹ ɫɜɚɪɤɚ. 

ɉɪɢ ɜɵɛɨɪɟ ɫɩɨɫɨɛɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɡɚ ɧɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɵɣ ɮɚɤɬɨɪ 

ɩɪɢɧɢɦɚɟɦ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɢ. ɉɨɷɬɨɦɭ 

ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɫɩɨɫɨɛɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ɷɥɟɤɬɪɨɞɭɝɨɜɭɸ 

ɧɚɩɥɚɜɤɭ, ɜ ɤɚɱɟɫɬɜɟ ɞɨɩɭɫɬɢɦɨɝɨ – ɝɚɡɨɜɭɸ ɫɜɚɪɤɭ. 

ɂɡɧɨɫ ɧɨɫɤɚ ɭɫɬɪɚɧɹɟɬɫɹ ɩɪɢɜɚɪɤɨɣ ɦɟɬɚɥɥɚ ɧɚ ɦɟɫɬɨ ɧɨɫɤɚ ɫ 

ɩɨɫɥɟɞɭɸɳɟɣ ɧɚɩɥɚɜɤɨɣ ɫɩɥɚɜɚ ɫɨɪɦɚɣɬ №1 ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɡɚɱɢɫɬɤɨɣ ɢ 

ɡɚɬɚɱɢɜɚɧɢɟɦ. 

ɂɡɧɨɫ ɨɬɜɟɪɫɬɢɹ ɩɨɞ ɛɨɥɬɵ ɭɫɬɪɚɧɹɸɬ ɩɨɫɬɚɧɨɜɤɨɣ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 

ɞɟɬɚɥɢ ɫ ɧɨɜɵɦɢ ɨɬɜɟɪɫɬɢɹɦɢ, ɥɢɛɨ ɡɚɜɚɪɤɨɣ ɨɬɜɟɪɫɬɢɣ ɢ ɫɜɟɪɥɟɧɢɟɦ ɧɨɜɵɯ 

ɨɬɜɟɪɫɬɢɣ ɧɚ ɩɪɟɠɧɟɦ ɦɟɫɬɟ. 

Ɍɪɟɳɢɧɵ ɭɫɬɪɚɧɹɸɬ ɫɜɚɪɤɨɣ ɪɭɱɧɨɣ ɷɥɟɤɬɪɨɞɭɝɨɜɨɣ, ɥɢɛɨ 

ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɜ ɫɪɟɞɟ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ. 

2.4  Ɋɚɫɱёɬ ɢ ɜɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɢ ɪɟɠɢɦɨɜ ɧɚɧɟɫɟɧɢɹ ɩɨɤɪɵɬɢɹ ɧɚ ɥɚɩɭ 

ɉɪɢ ɪɭɱɧɨɣ ɞɭɝɨɜɨɣ ɫɜɚɪɤɟ (ɧɚɩɥɚɜɤɟ) ɤ ɩɚɪɚɦɟɬɪɚɦ ɪɟɠɢɦɚ ɫɜɚɪɤɢ 

ɨɬɧɨɫɹɬɫɹ ɫɢɥɚ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ, ɧɚɩɪɹɠɟɧɢɟ, ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ 

ɷɥɟɤɬɪɨɞɚ ɜɞɨɥɶ ɲɜɚ (ɫɤɨɪɨɫɬɶ ɫɜɚɪɤɢ), ɪɨɞ ɬɨɤɚ, ɩɨɥɹɪɧɨɫɬɶ ɢ ɞɪ. 

Ⱦɢɚɦɟɬɪ ɷɥɟɤɬɪɨɞɚ ɜɵɛɢɪɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɥɳɢɧɵ 

ɫɜɚɪɢɜɚɟɦɨɝɨ ɦɟɬɚɥɥɚ, ɬɢɩɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɢ ɩɨɥɨɠɟɧɢɹ ɲɜɚ ɜ 

ɩɪɨɫɬɪɚɧɫɬɜɟ. 
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ɉɪɢ ɜɵɛɨɪɟ ɞɢɚɦɟɬɪɚ ɷɥɟɤɬɪɨɞɚ ɞɥɹ ɫɜɚɪɤɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɫɥɟɞɭɸɳɢɟ ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɟ ɞɚɧɧɵɟ (ɬɚɛɥɢɰɚ 2.3). 

Ɍɚɛɥɢɰɚ 2.3 – Ɂɚɜɢɫɢɦɨɫɬɶ ɞɢɚɦɟɬɪɚ ɷɥɟɤɬɪɨɞɚ ɨɬ ɬɨɥɳɢɧɵ ɞɟɬɚɥɢ 

Ɍɨɥɳɢɧɚ, 

ɦɦ 
1…2 3 4…5 6…10 10…15 

15 ɢ 

ɛɨɥɟɟ 

Ⱦɢɚɦɟɬɪ, 

ɦɦ 
1,6…2 2…3 3…4 4…5 5 5 ɢ ɛɨɥɟɟ 

 

ȼ ɦɧɨɝɨɫɥɨɣɧɵɯ ɫɬɵɤɨɜɵɯ ɲɜɚɯ ɩɟɪɜɵɣ ɫɥɨɣ ɜɵɩɨɥɧɹɸɬ ɷɥɟɤɬɪɨɞɨɦ 

3–4 ɦɦ,  ɩɨɫɥɟɞɭɸɳɢɟ ɫɥɨɢ ɜɵɩɨɥɧɹɸɬ ɷɥɟɤɬɪɨɞɚɦɢ ɛɨɥɶɲɟɝɨ ɞɢɚɦɟɬɪɚ. 

ɋɜɚɪɤɭ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ ɩɪɨɜɨɞɹɬ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɷɥɟɤɬɪɨɞɨɜ ɞɢɚɦɟɬɪɨɦ ɧɟ ɛɨɥɟɟ 5 ɦɦ. ɉɨɬɨɥɨɱɧɵɟ ɲɜɵ ɜɵɩɨɥɧɹɸɬ 

ɷɥɟɤɬɪɨɞɚɦɢ ɞɢɚɦɟɬɪɨɦ ɞɨ 4 ɦɦ. 

ɉɪɢ ɧɚɩɥɚɜɤɟ ɢɡɧɨɲɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨɥɠɧɚ ɛɵɬɶ ɤɨɦɩɟɧɫɢɪɨɜɚɧɚ 

ɬɨɥɳɢɧɚ ɢɡɧɨɲɟɧɧɨɝɨ ɫɥɨɹ ɩɥɸɫ 1–1,5 ɦɦ ɧɚ ɨɛɪɚɛɨɬɤɭ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɫɥɟ 

ɧɚɩɥɚɜɤɢ. 

ɋɢɥɚ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ, Ⱥ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɫɜ ɷ .I'   К d= ⋅ ,                                            (2.5) 

ɝɞɟ К – ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ 25–60 Ⱥ/ɦɦ;  

dэ – ɞɢɚɦɟɬɪ ɷɥɟɤɬɪɨɞɚ, ɦɦ. 

Ʉɨɷɮɮɢɰɢɟɧɬ К ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɚɦɟɬɪɚ ɷɥɟɤɬɪɨɞɚ dɷ ɩɪɢɧɢɦɚɟɬɫɹ 

ɪɚɜɧɵɦ ɩɨ ɫɥɟɞɭɸɳɟɣ ɬɚɛɥɢɰɟ: 

Ɍɚɛɥɢɰɚ 2.4 – Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ К ɨɬ ɞɢɚɦɟɬɪɚ ɷɥɟɤɬɪɨɞɚ 

Ⱦɢɚɦɟɬɪ, 

ɦɦ 
1…2 3…4 5…6 

Ʉ, Ⱥ/ɦɦ 25…30 30…45 45…60 

 

45 5 225AɫвI'  = =⋅  
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ɋɢɥɭ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ, ɪɚɫɫɱɢɬɚɧɧɭɸ ɩɨ ɷɬɨɣ ɮɨɪɦɭɥɟ, ɫɥɟɞɭɟɬ 

ɨɬɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɫ ɭɱɟɬɨɦ ɬɨɥɳɢɧɵ ɫɜɚɪɢɜɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ, ɬɢɩɚ 

ɫɨɟɞɢɧɟɧɢɹ ɢ ɩɨɥɨɠɟɧɢɹ ɲɜɚ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. ȿɫɥɢ ɬɨɥɳɢɧɚ ɦɟɬɚɥɥɚ S≥3 dэ, 

ɬɨ ɡɧɚɱɟɧɢɟ Iɫв ɫɥɟɞɭɟɬ ɭɜɟɥɢɱɢɬɶ ɧɚ 10– 15%. ȿɫɥɢ ɠɟ S≤1,5 dэ, ɬɨ ɫɜɚɪɨɱɧɵɣ 

ɬɨɤ ɭɦɟɧɶɲɚɸɬ ɧɚ 10–15%. ɉɪɢ ɫɜɚɪɤɟ ɭɝɥɨɜɵɯ ɲɜɨɜ ɢ ɧɚɩɥɚɜɤɟ, ɡɧɚɱɟɧɢɟ 

ɬɨɤɚ ɞɨɥɠɧɨ ɛɵɬɶ ɩɨɜɵɲɟɧɨ ɧɚ 10–15%. ɉɪɢ ɫɜɚɪɤɟ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɢɥɢ 

ɩɨɬɨɥɨɱɧɨɦ ɩɨɥɨɠɟɧɢɢ ɡɧɚɱɟɧɢɟ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ ɞɨɥɠɧɨ ɛɵɬɶ ɭɦɟɧɶɲɟɧɨ 

ɧɚ 10–15%. 

ɉɪɢɧɢɦɚɹ ɜɨ ɜɧɢɦɚɧɢɟ ɩɨɩɪɚɜɤɢ ɧɚɡɧɚɱɢɦ ɫɢɥɭ ɬɨɤɚ: 
225 1,1 1,1 272,5ȺɫвI = ⋅ ⋅ =  

Ⱦɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɦɚɪɨɤ ɷɥɟɤɬɪɨɞɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɫɜɚɪɤɟ 

ɭɝɥɟɪɨɞɢɫɬɵɯ ɢ ɥɟɝɢɪɨɜɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɫɬɚɥɟɣ, ɧɚɩɪɹɠɟɧɢɟ ɞɭɝɢ U 

= 22…28 ȼ. 

Ɋɚɫɱɟɬ ɫɤɨɪɨɫɬɢ ɫɜɚɪɤɢ, ɦ/ɱ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Н ɫв
ɫв

α I
V =

100 F ρ
⋅
⋅ ⋅

                                               (2.6) 

ɝɞɟ αН – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɥɚɜɤɢ, αН = 10 ɝ/Ⱥ· ɱ;  

F – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɲɜɚ ɩɪɢ ɨɞɧɨɩɪɨɯɨɞɧɨɣ ɫɜɚɪɤɟ (ɢɥɢ 

ɨɞɧɨɝɨ ɫɥɨɹ ɜɚɥɢɤɚ ɩɪɢ ɦɧɨɝɨɫɥɨɣɧɨɦ ɲɜɟ), ɫɦ2
, F = 0,22 ɫɦ2

;  

ρ – ɩɥɨɬɧɨɫɬɶ ɦɟɬɚɥɥɚ ɷɥɟɤɬɪɨɞɚ, ɝ/ɫɦ3
 (ɞɥɹ ɷɥɟɤɬɪɨɞɚ 29/9 ρ =8,5 

ɝ/ɫɦ3
). 

10 272,5
14,57 ɦ / ɱ

100 0,22 8,5
ɫвV

⋅
= =

⋅ ⋅
 

Ɋɚɫɱɟɬ ɦɚɫɫɵ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ, ɝ, ɩɪɢ ɪɭɱɧɨɣ ɞɭɝɨɜɨɣ ɧɚɩɥɚɜɤɟ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

,Í Í Ï ÍG =F h ρ⋅ ⋅                                            (2.7) 

ɝɞɟ  FНП – ɩɥɨɳɚɞɶ ɧɚɩɥɚɜɥɹɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɫɦ2
, F = 28 ɫɦ2

;  

hН – ɬɪɟɛɭɟɦɚɹ ɜɵɫɨɬɚ ɧɚɩɥɚɜɥɹɟɦɨɝɨ ɫɥɨɹ, ɫɦ; 
22 2 8,5 374 ã.ÍG = ⋅ ⋅ =  
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ȼɪɟɦɹ ɝɨɪɟɧɢɹ ɞɭɝɢ, ɱ, (ɨɫɧɨɜɧɨɟ ɜɪɟɦɹ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

  Н
0

ɫв Н

G
t =

I α⋅
                                                 (2.8) 

374
0,14 ÷.

272,5 10
0t = =

⋅
 

ɉɨɥɧɨɟ ɜɪɟɦɹ ɫɜɚɪɤɢ (ɧɚɩɥɚɜɤɢ), ɱ, ɩɪɢɛɥɢɠɟɧɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

0

П

t
T=

К
                                                   (2.9) 

ɝɞɟ  t0 – ɜɪɟɦɹ ɝɨɪɟɧɢɹ ɞɭɝɢ (ɨɫɧɨɜɧɨɟ ɜɪɟɦɹ),ɱ;  

КП – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɜɚɪɨɱɧɨɝɨ ɩɨɫɬɚ, ɤɨɬɨɪɵɣ 

ɩɪɢɧɢɦɚɟɬɫɹ ɞɥɹ ɪɭɱɧɨɣ ɫɜɚɪɤɢ 0,5…0,55. 
0,14

0,28 ɱ 16,8 ɦɢɧ
0,5

T = = =  

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɞɨɜ, ɝ, ɞɥɹ ɪɭɱɧɨɣ ɞɭɝɨɜɨɣ ɫɜɚɪɤɢ (ɧɚɩɥɚɜɤɢ) 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

M Н эG =G K⋅                                             (2.10) 

ɝɞɟ  Кэ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɞɨɜ ɧɚ 1 ɝ 

ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ, Кэ=1,6. 

374 1,6 598 ɝMG = ⋅ =  

2.5  Ɉɩɪɟɞɟɥɟɧɢɟ ɧɨɪɦ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ ɨɩɟɪɚɰɢɣ 

ɇɨɪɦɢɪɭɟɦɨɟ ɜɪɟɦɹ – ɜɪɟɦɹ ɩɨɥɟɡɧɨɣ ɪɚɛɨɬɵ, ɫɜɹɡɚɧɧɨɣ ɫ 

ɜɵɩɨɥɧɟɧɢɟɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɚɞɚɧɢɹ. Ɋɚɡɞɟɥɹɟɬɫɹ  ɧɚ ɨɫɧɨɜɧɨɟ, 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ, ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɢ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ. 

ȼɫɟ ɧɚɡɜɚɧɧɵɟ ɤɚɬɟɝɨɪɢɢ ɜɤɥɸɱɚɸɬ ɜ ɫɨɫɬɚɜ ɬɟɯɧɢɱɟɫɤɨɣ ɧɨɪɦɵ ɜɪɟɦɟɧɢ, ɤɨ 

- ɹ ɜɵɪɚɠɚɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦ - ɨɣ Д1]: 

ПЗ
ɧ ɨɫɧ вɫɩ дɨɩ

ɌɌ Ɍ Ɍ Ɍ ,
ɩ

= + + +                                        (2.11) 

ɝɞɟ Ɍɧ – ɧɨɪɦɚ ɜɪ.  (ɲɬɭɱɧɨ – ɤɚɥɶɤɭɥɹɰɢɨɧɧɨɟ ɜɪɟɦɹ);  
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Ɍɨɫɧ – ɨɫɧ.  ɜɪ , ɬ. ɟ. ɜɪɟɦɹ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɢɡɦɟɧɟɧɢɟ 

ɪɚɡɦɟɪɨɜ, ɮɨɪɦɵ, ɫɜɨɣɫɬɜ, ɜɧɟɲɧɟɝɨ ɜɢɞɚ  ɞɟɬɚɥɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɚɤɨɝɨ-ɥɢɛɨ 

ɜɢɞɚ ɨɛɪɚɛɨɬɤɢ, Ɍɨɫɧ = 63 ɦɢɧ (ɢɡ ɤɚɪɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ);  

Ɍвɫɩ – ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɬ. ɟ. ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɞɟɣɫɬɜɢɹ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɜɵɩɨɥɧɟɧɢɟ ɨɫɧɨɜɧɨɣ ɪɚɛɨɬɵ Ɍвɫɩ = 12 ɦɢɧ;  

Ɍдɨɩ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ ɨɪɝɚɧɢɡɚɰɢɸ ɢ 

ɨɛɫɥɭɠɢɜɚɧɢɟ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɩɟɪɟɪɵɜɵ ɧɚ ɨɬɞɵɯ ɢ ɟɫɬɟɫɬɜɟɧɧɵɟ 

ɧɚɞɨɛɧɨɫɬɢ ɢɫɩɨɥɧɢɬɟɥɹ, ɦɢɧ Ɍдɨɩ=10ɦɢɧ;  

ɌПЗ – ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɧɚ 

ɩɨɥɭɱɟɧɢɟ ɡɚɞɚɧɢɹ, ɨɡɧɚɤɨɦɥɟɧɢɟ ɫ ɪɚɛɨɬɨɣ, ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, 

ɧɚɥɚɞɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɞɚɱɭ ɢɡɝɨɬɨɜɥɟɧɧɨɝɨ ɢɡɞɟɥɢɹ (ɞɚɟɬɫɹ ɧɚ ɩɚɪɬɢɸ 

ɞɟɬɚɥɟɣ), ɦɢɧ ɌПЗ=20ɦɢɧ;  

n – ɤɨɥɢɱɟɫɬɜɨ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɞɟɬɚɥɟɣ ɜ ɩɚɪɬɢɢ, n = 5. 

Ɍк = 63+12+ 10+ A Aɦɢɧ. 

ɋɭɦɦɚ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɫɨɫɬɚɜɥɹɟɬ ɨɩɟɪɚɬɢɜɧɨɟ 

ɜɪɟɦɹ: 

Ɍɨɩ = Ɍɨɫɧ + Ɍвɫɩ.                                            (2.12) 

ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɚɪɬɚɯ ɨɛɵɱɧɨ ɩɪɨɫɬɚɜɥɹɟɬɫɹ ɲɬɭɱɧɨɟ ɜɪɟɦɹ Ɍшɬ ɢ 

ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɌПЗ. 

Ɍшɬ = Ɍɨɫɧ + Ɍвɫɩ + Ɍдɨɩ .                                                      (2.13) 

Tшɬ = 63 + 12 + 10 = 85 ɦɢɧ. 
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      ȼɄɊ 35.03.06.201.18.ɋɋɊ. 00.00.00      
Иɡɦ. Ʌɢɫɬ № ɞɨɤɭɦɟɧɬɚ ɉɨɞɩɢɫь Ⱦɚɬɚ 

ɉɨвɨɪɨɬɧый ɫваɪɨчɧый 
ɫɬɨл 

Ʌɢɬɟɪɚ Ʌɢɫɬ Ʌɢɫɬɨɜ 

Ɋɚɡɪɚɛ. Ƚɚɛɞɪɚɯɦɚɧɨɜ   ɭ   1  
ɉɪɨɜɟɪɢɥ Ƚɢɦɚɥɬɞɢɧɨɜ   

Ʉɚɡɚɧɫɤɢɣ ȽАУ 

 Ʉɚɮ. Э ɢ ɊɆ 

    

ɇ. ɤɨɧɬɪ. Ƚɢɦɚɥɬɞɢɧɨɜ   

Уɬɜ. Аɞɢɝɚɦɨɜ ɇ Ɋ   
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3 ɊȺɁɊȺȻɈɌɄȺ ɄɈɇɋɌɊɍɄɐɂɂ ɉɈȼɈɊɈɌɇɈȽɈ ɋɌɈɅȺ  ȾɅə 

 ɋȼȺɊɈɑɇɈ - ɇȺɉɅȺȼɈɑɇЫɏ ɊȺȻɈɌ 

3.1 Ɉɩɢɫɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ  

ɇɚ ɪɢɫɭɧɤɟ 3.1 ɩɪɟɞɫɬɚɜɥɟɧ ɨɛɳɢɣ ɜɢɞ ɫɬɨɥɚ ɞɥɹ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ.  

 

1 -  ɫɬɨɥ, 2 - ɨɫɧɨɜɚɧɢɟ, 3 -  ɩɨɜɨɪɨɬɧɵɣ ɦɟɯɚɧɢɡɦ, 4 - ɧɚɩɪɚɜɥɹɸɳɚɹ ɩɥɚɧɤɚ, 

5 -  ɮɢɤɫɚɬɨɪ 

Ɋɢɫɭɧɨɤ 3.1 – Ɉɛɳɢɣ ɜɢɞ ɩɨɜɨɪɨɬɧɨɝɨ ɫɬɨɥɚ ɞɥɹ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ  
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Ʌɢɫɬ 

     

   Иɡɦ Ʌɢɫɬ № ɞɨɤɭɦɟɧɬɚ ɉɨɞɩɢɫь Ⱦɚɬɚ 
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Ʉɨɧɫɬɪɭɤɰɢɹ ɩɨɜɨɪɨɬɧɨɝɨ ɫɬɨɥɚ ɞɥɹ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɫɨɫɬɨɢɬ ɢɡ 

ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ: ɫɬɨɥɚ, ɨɫɧɨɜɚɧɢɹ, ɩɨɜɨɪɨɬɧɨɝɨ ɦɟɯɚɧɢɡɦɚ, 

ɧɚɩɪɚɜɥɹɸɳɟɣ  ɩɥɚɧɤɢ, ɮɢɤɫɚɬɨɪɚ.  

ɇɚ ɨɫɧɨɜɚɧɢɢ ɭɫɬɚɧɨɜɥɟɧ ɫɬɨɥ, ɜɪɚɳɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ 

ɩɨɜɨɪɨɬɧɨɝɨ ɦɟɯɚɧɢɡɦɚ, ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɨɝɨ  ɜɯɨɞɢɬ ɪɨɥɢɤɨɜɵɣ ɫɮɟɪɢɱɟɫɤɢɣ 

ɩɨɞɲɢɩɧɢɤ. ȼ ɫɨɫɬɚɜ ɩɨɜɨɪɨɬɧɨɝɨ ɫɬɨɥɚ ɬɚɤ ɠɟ ɜɯɨɞɢɬ ɩɨɞɫɬɚɜɤɚ ɞɥɹ ɝɚɡɨɜɨɣ 

ɝɨɪɟɥɤɢ ɢɥɢ ɷɥɟɤɬɪɨɞɨɞɟɪɠɚɬɟɥɹ.  

ȼɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɣ ɢɥɢ ɭɩɪɨɱɧɹɟɦɵɣ ɪɚɛɨɱɢɣ ɨɪɝɚɧ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ  ɦɚɲɢɧ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɪɚɛɨɱɢɣ ɫɬɨɥ 1 ɢ ɮɢɤɫɢɪɭɟɬɫɹ 

ɩɪɢ ɩɨɦɨɳɢ ɲɬɢɮɬɨɜ ɱɟɪɟɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɬɜɟɪɫɬɢɹ.  Ɏɢɤɫɚɰɢɸ ɜ ɧɚɢɛɨɥɟɟ 

ɩɨɞɯɨɞɹɳɟɦ ɩɨɥɨɠɟɧɢɢ ɩɨɜɨɪɨɬɧɨɝɨ ɫɬɨɥɚ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɪɢ ɩɨɦɨɳɢ 

ɮɢɤɫɚɬɨɪɚ 5. ȼ ɬɟɯ ɫɥɭɱɚɹɯ,  ɤɨɝɞɚ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɫɬɪɨɝɨ ɨɩɪɟɞɟɥɟɧɧɨɟ  

ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɝɨɪɟɥɤɢ ɥɢɛɨ ɨɬ ɷɥɟɤɬɪɨɞɨɞɟɪɠɚɬɟɥɹ ɞɨ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɛɨɱɟɝɨ 

ɨɪɝɚɧɚ ɧɟɨɛɯɨɞɢɦɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɚɩɪɚɜɥɹɸɳɟɣ 4.  

ɉɨɥɨɠɢɬɟɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɨɜɨɪɨɬɧɨɝɨ ɫɬɨɥɚ 

ɹɜɥɹɟɬɫɹ ɬɨ,  ɱɬɨ ɫɜɚɪɨɱɧɨ-ɧɚɩɥɚɜɨɱɧɵɟ ɪɚɛɨɬɵ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɤɚɤ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɫɜɚɪɨɱɧɨ-ɧɚɩɥɚɜɨɱɧɵɯ ɭɱɚɫɬɤɚɯ,  ɬɚɤ ɢ ɡɚ ɩɪɟɞɟɥɚɦɢ, ɤ 

ɩɪɢɦɟɪɭ,  ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ. Ɍɚɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɫɧɢɠɚɟɬ ɩɚɝɭɛɧɨɫɬɶ ɜɪɟɞɧɵɯ 

ɝɚɡɨɜ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɜɚɪɨɱɧɨ-ɧɚɩɥɚɜɨɱɧɵɯ ɪɚɛɨɬ.   

3.2 Ɋɚɫɱɟɬ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ 

3.2.1 Ɋɚɫɱɟɬ ɧɚɩɪɚɜɥɹɸɳɟɣ ɢ ɤɪɨɧɲɬɟɣɧɚ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɫɪɟɡɚɧɢɹ  

ɇɚɩɪɚɜɥɹɸɳɭɸ ɩɪɢɦɟɦ ɜ ɜɢɞɟ ɛɚɥɤɢ ɧɚ ɤɨɬɨɪɭɸ ɞɟɣɫɬɜɭɟɬ ɫɢɥɚ ɪɟɡɚɤɚ 

ɪɚɜɧɚɹ F1 =100 ɇ ɩɪɢ ɞɥɢɧɟ 1ɦ.  

ȼ ɞɚɧɧɨɦ ɷɥɟɦɟɧɬɟ ɡɚɪɨɠɞɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɪɟɚɤɰɢɢ ɧɚ ɨɩɨɪɚɯ: ɤɪɭɬɹɳɢɣ 

ɦɨɦɟɧɬ ɆȺ ɢ  ɫɢɥɚ YȺ  

Ɋɟɚɤɰɢɸ YȺ  ɧɚɣɞɟɦ ɫɨɫɬɚɜɢɜ ɭɪɚɜɧɟɧɢɟ ɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ɧɚ ɩɥɨɫɤɨɫɬɢ 

ɈY. 

                                       Yi=0:   YȺ-F=0,                                                           (3.1) 

                                         YȺ=F=100 ɇ. 

 Ⱦɚɥɟɟ ɫɨɫɬɚɜɥɹɟɦ  ɭɪɚɜɧɟɧɢɟ ɞɥɹ ɦɨɦɟɧɬɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ Ⱥ. 
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                                            ɆȺ(Fi)  = 0:  – ɆȺ + F1∙1=0,                                    (3.2) 

ɆȺ= F ∙ 1,  ɆȺ=100 ∙ 1=100 ɇ∙ɦ, 

ɆȺ=100000 ɇ∙ɦɦ 

Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɛɚɥɤɢ ɩɪɢɦɟɧɟɧ ɲɜɟɥɥɟɪ №10, ɫɥɟɞɨɜɚɬɟɥɶɧɨ  [W]=34,8 ɫɦ3
. 

ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɨɱɧɵɣ ɪɚɫɱɟɬ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɨ ɜɵɪɚɠɟɧɢɸ  

                                                   W = Ɇmax / [ ],                                                       (3.3) 

ɝɞɟ  W – ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ; 

       Ɇmax – ɦɨɦɟɧɬ ɤɪɭɬɹɳɢɣ ; 

       [] – ɧɚɩɪɹɠɟɧɢɟ ɞɨɩɭɫɬɢɦɨɟ, 140 Ɇɉɚ.    

W=100000/140=714 ɦɦ3=0,71 ɫɦ3
 

[W]=34,8 ɫɦ3
, 

W   [W] 

Ȼɚɥɤɚ ɩɪɨɯɨɞɢɬ ɩɪɨɱɧɨɫɬɧɨɣ ɪɚɫɱɟɬ, ɬɚɤ ɤɚɤ ɧɚɣɞɟɧɧɵɣ ɦɨɦɟɧɬ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɟɧɟɟ ɞɨɩɭɫɬɢɦɨɝɨ 

Ɋɚɫɫɱɢɬɚɟɦ ɫɢɥɭ ɨɤɚɡɵɜɚɸɳɭɸ ɞɚɜɥɟɧɢɟ ɧɚ ɤɪɨɧɲɬɟɣɧ  

                                                    F=F1+F2=F1+mg,                                                   (3.4) 

ɝɞɟ   F1 – ɫɢɥɚ ɨɬ ɝɨɪɟɥɤɢ , ɇ; 

F2 – ɫɢɥɚ ɜɨɡɧɢɤɚɸɳɚɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɟɫɚ ɧɚɩɪɚɜɥɹɸɳɟɣ, ɇ; 

m – ɦɚɫɫɚ ɧɚɩɪɚɜɥɹɸɳɟɣ, ɤɝ. 

F=100+8,6∙1,2∙10=203 ɇ 

Ɋɚɫɱɟɬɚɦɢ ɜɵɲɟ ɨɩɪɟɞɟɥɟɧɨ ɱɬɨ ɦɨɦɟɧɬ ɤɨɬɨɪɵɣ ɞɟɣɫɬɜɭɟɬ ɧɚ ɤɪɨɧɲɬɟɣɧ ɪɚɜɟɧ 

100 ɇ.  

Ɋɚɫɫɱɢɬɚɟɦ ɨɩɨɪɧɵɟ ɪɟɚɤɰɢɢ, ɞɥɹ ɷɬɨɝɨ ɫɨɫɬɚɜɢɦ ɭɪɚɜɧɟɧɢɹ ɫɢɥ ɥɟɠɚɳɢɟ ɜ 

ɩɥɨɫɤɨɫɬɢ OY 

                                            Yi=0,   F–Yȼ=0,                                                          (3.5) 

Yȼ=F=203 H. 

ɑɬɨɛɵ ɪɚɫɫɱɢɬɚɬɶ ɪɟɚɤɰɢɢ Ɇȼ   ɜɵɩɨɥɧɢɦ ɫɨɫɬɚɜɥɟɧɢɟ  ɭɪɚɜɧɟɧɢɹ 

ɦɨɦɟɧɬɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ ȼ. 

                                   Ɇȼ(Fi)=0:   –Ɇ–F∙0,9+Mȼ=0 ,                                          (3.6) 
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Ɇȼ=Ɇ+F∙0,9,    Ɇȼ=100+203∙0,9=283 ɇ∙ɦ. 

Ȼɚɥɤɚ ɜɵɩɨɥɧɟɧɚ ɢɡ ɲɜɟɥɥɟɪɚ № 10, ɫɥɟɞɨɜɚɬɟɥɶɧɨ [W]=34,8 ɫɦ3
.  

ȼɵɩɨɥɧɢɦ ɩɪɨɱɧɨɫɬɧɭɸ ɩɪɨɜɟɪɤɭ. 

                                      W=Ɇmax/[  ],                                                             (3.7) 

W=283000/140=2021 ɦɦ3
 =2,021 ɫɦ3

, 

[W]=34,8 ɫɦ3
 >W, 

Ⱦɚɧɧɨɟ ɜɵɪɚɠɟɧɢɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ.  

3.2.2 Ɋɚɫɱɟɬ ɩɨɞɲɢɩɧɢɤɚ  

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ:  

FR=1000 H – ɪɚɞɢɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ,  

FȺ=1 ɇ – ɨɫɟɜɚɹ ɧɚɝɪɭɡɤɚ,  

d=60 ɦɦ – ɞɢɚɦɟɬɪ ɩɨɫɚɞɨɱɧɨɝɨ ɦɟɫɬɚ,  

W=1 ɪɚɞ/ɫ – ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɚɥɚ,  

ɉɨɥɶɡɭɹɫɶ ɫɩɪɚɜɨɱɧɨɣ ɥɢɬɟɪɚɬɭɪɨɣ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɛɟɪɟɦ ɩɨɞɲɢɩɧɢɤ 

ɫɟɪɢɢ № 212 ɩɨ ȽɈɋɌ 8338-80. Ⱦɥɹ ɞɚɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɋɈ=30900 ɇ, ɋ=40200 

ɇ. 

ȼɨɡɶɦɟɦ  ɤɨɷɮ-ɧɬ ɜɪɚɳɟɧɢɹ ɪɚɜɧɵɣ  V=1; ɤɨɷɮ-ɧɬ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɜɧɵɣ 

ɄȻ=1; ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɤɨɷɮ-ɬ ɪɚɜɧɵɣ  ɄɌ=1. 

Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɷɤɜɢɜɚɥɟɧɬɧɚɹ ɞɢɧɚɦɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ ɩɨɞɲɢɩɧɢɤɚ 

ɢɡ ɜɵɪɚɠɟɧɢɹ 

                                P=(XVFR+YFA)Kɛ∙ɄɌ=(1∙1∙1000=0,1) ∙1∙1=1000 ɇ            (3.8) 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤɨɥɶɰɚ ɩɨɞɲɢɩɧɢɤɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ  

                                          N=30W/=30∙1/3,14=9,5 ɦɢɧ-1
                                  (3.9) 

ɉɪɢ Lh=20000 ɱ ɢ n=9,5 ɦɢɧ-1
 ɨɬɧɨɲɟɧɢɟ ɋ/Ɋ=4,93. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, 

ɧɟɨɛɯɨɞɢɦɚɹ  ɞɢɧɚɦɢɱɟɫɤɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɩɨɞɲɢɩɧɢɤɚ: 

ɋ=4,93∙Ɋ=4,93∙1000=4930 ɇ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɛɪɚɧɧɵɣ ɩɨɞɲɢɩɧɢɤ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ 

ɧɟɦɭ ɬɪɟɛɨɜɚɧɢɹɦ. 
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3.3 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɜ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ ɩɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ 

ȼɨ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɫɜɚɪɨɱɧɨ-ɧɚɩɥɚɜɨɱɧɵɯ ɪɚɛɨɬ ɫɭɳɟɫɬɜɭɟɬ  ɩɨɜɵɲɟɧɧɚɹ 

ɨɩɚɫɧɨɫɬɶ ɭɜɟɥɢɱɟɧɢɹ ɬɪɚɜɦɚɬɢɡɦɚ.   

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɬɪɚɜɦɚɬɢɡɦɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɫɜɚɪɨɱɧɨ-

ɧɚɩɥɚɜɨɱɧɵɯ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɨɝɨɟ ɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 

ɫɚɧɢɬɚɪɢɢ.  

Ʉɚɠɞɵɣ ɫɩɟɰɢɚɥɢɫɬ, ɪɚɛɨɬɚɸɳɢɣ ɧɚ ɫɜɚɪɨɱɧɨ-ɧɚɩɥɚɜɨɱɧɵɯ ɪɚɛɨɬɚɯ ɜ 

ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɞɨɥɠɟɧ ɩɪɨɯɨɞɢɬɶ ɨɛɭɱɟɧɢɟ ɢ ɨɛɥɚɞɚɬɶ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦɢ  ɧɚɜɵɤɚɦɢ.  

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬ 

ɬɚɤɢɟ ɜɢɞɵ ɫɜɚɪɤɢ ɤɚɤ ɷɥɟɤɬɪɨɞɭɝɨɜɚɹ ɫɜɚɪɤɚ ɩɨɤɪɵɬɵɦɢ ɷɥɟɤɬɪɨɞɚɦɢ, ɫɜɚɪɤɚ ɜ 

ɫɪɟɞɟ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ, ɫɜɚɪɤɚ ɧɟɩɥɚɜɹɳɢɦɢɫɹ ɷɥɟɤɬɪɨɞɚɦɢ.     

ȼ ɤɚɱɟɫɬɜɟ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ ɩɪɢɦɟɧɹɸɬ ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ, ɝɟɥɢɣ, ɚɡɨɬ, ɚɪɝɨɧ. 

ȼɪɟɞɧɵɦɢ ɮɚɤɬɨɪɚɦɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɫɜɚɪɨɱɧɨ-ɧɚɩɥɚɜɨɱɧɵɯ ɪɚɛɨɬ 

ɹɜɥɹɟɬɫɹ: ɦɨɳɧɨɟ ɫɜɟɬɨɜɨɟ  ɢɡɥɭɱɟɧɢɟ ɨɬ ɫɜɚɪɨɱɧɨɣ ɞɭɝɢ, ɪɚɡɛɪɵɡɝɢɜɚɧɢɟ 

ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ, ɜɵɞɟɥɟɧɢɟ ɨɝɪɨɦɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɪɟɞɧɵɯ ɝɚɡɨɜ ɢ ɩɵɥɢ.  

ȼɚɠɧɵɦ ɭɫɥɨɜɢɟɦ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɫɜɚɪɳɢɤɨɜ 

ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ.  

Ɂɚɛɨɪ ɜɨɡɞɭɯɚ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɚɤ ɩɪɢ ɩɨɦɨɳɢ ɡɨɧɞɨɜ ɧɚɞ ɡɨɧɨɣ 

ɩɪɨɜɟɞɟɧɢɹ ɫɜɚɪɨɱɧɨ-ɧɚɩɥɚɜɨɱɧɵɯ ɪɚɛɨɬ ɬɚɤ ɢ ɫ ɧɢɠɧɟɣ ɱɚɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɹ ɜ ɤɪɵɲɤɟ ɫɜɚɪɨɱɧɨɝɨ ɫɬɨɥɚ,  ɜ ɜɢɞɭ ɬɨɝɨ ɱɬɨ ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ ɜ 1,5 

ɪɚɡɚ ɬɹɠɟɥɟɟ ɜɨɡɞɭɯɚ, ɢ ɜ ɡɨɧɟ ɫɜɚɪɤɢ ɦɨɠɟɬ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɦɚɪɝɚɧɰɟɜɵɟ ɢ 

ɤɪɟɦɧɢɟɜɵɟ ɨɤɢɫɥɵ.  

Ʌɢɰɨ ɢ ɝɥɚɡɚ ɫɜɚɪɳɢɤɚ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ ɫɜɚɪɨɱɧɨɣ ɦɚɫɤɨɣ ɢɥɢ ɳɢɬɤɨɦ 

ɫɨ ɫɜɟɬɨɮɢɥɶɬɪɚɦɢ.  

ɋɜɚɪɳɢɤ ɞɨɥɠɟɧ ɛɵɬɶ ɨɞɟɬ ɜ ɫɩɟɰɨɞɟɠɞɭ, ɨɛɪɚɛɨɬɚɧɧɭɸ ɨɝɧɟɫɬɨɣɤɨɣ 

ɩɪɨɩɢɬɤɨɣ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɨɠɨɝɨɜ.  
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ɉ
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Ɉɩɚɫɧɨɫɬɶ ɩɨɪɚɠɟɧɢɹ ɱɟɥɨɜɟɤɚ ɬɨɤɨɦ ɜɨɡɧɢɤɚɟɬ ɩɪɢ ɤɚɫɚɧɢɢ ɢɦ 

ɧɟɡɚɳɢɳɟɧɧɵɯ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɫɜɚɪɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɜɵɩɪɹɦɢɬɟɥɟɣ, 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ, ɷɥɟɤɬɪɨɩɪɨɜɨɞɨɜ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ. 

ȼɨɡɧɢɤɚɟɬ ɨɩɚɫɧɨɫɬɶ ɢ ɩɪɢ ɤɚɫɚɧɢɢ ɱɚɫɬɟɣ ɷɬɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, “ɧɟ” 

ɧɚɯɨɞɹɳɟɝɨɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, ɧɨ ɫɥɭɱɚɣɧɨ ɨɤɚɡɚɜɲɟɝɨɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɧɚɪɭɲɟɧɢɹ ɢɥɢ ɩɨɜɪɟɠɞɟɧɢɹ ɢɡɨɥɹɰɢɢ. 

Ⱦɥɹ ɡɚɳɢɬɵ ɥɸɞɟɣ ɨɬ ɩɨɪɚɠɟɧɢɹ ɬɨɤɨɦ ɩɪɢ ɤɚɫɚɧɢɢ ɤɨɪɩɭɫɨɜ 

ɷɥɟɤɬɪɨɫɜɚɪɨɱɧɨɝɨ ɢ ɧɚɩɥɚɜɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɫɥɭɱɚɟ ɡɚɦɵɤɚɧɢɹ ɩɢɬɚɸɳɟɣ 

ɷɥɟɤɬɪɨɫɟɬɢ ɧɚ ɷɬɨ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɨɡɞɚɸɬ ɡɚɳɢɬɧɨɟ ɡɚɡɟɦɥɟɧɢɟ. ɉɪɚɜɢɥɶɧɨ 

ɜɵɩɨɥɧɟɧɧɨɟ ɢ ɢɫɩɪɚɜɧɨɟ ɡɚɳɢɬɧɨɟ ɡɚɡɟɦɥɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɨɯɨɠɞɟɧɢɟ ɬɨɤɚ 

ɡɚɦɵɤɚɧɢɹ ɢɡ ɩɢɬɚɸɳɟɣ ɷɥɟɤɬɪɨɫɟɬɢ ɱɟɪɟɡ ɦɟɫɬɨ ɡɚɦɵɤɚɧɢɹ, ɡɚɡɟɦɥɹɸɳɟɟ 

ɭɫɬɪɨɣɫɬɜɨ, ɡɚɡɟɦɥɢɬɟɥɢ ɢ ɞɚɥɟɟ ɜ ɡɟɦɥɸ. 

3.3.1 Ɋɚɫɱɟɬ ɦɟɫɬɧɨɝɨ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɫ ɝɚɡɨɩɪɢɟɦɧɢɤɨɦ 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɩɪɢ ɧɚɩɥɚɜɤɟ  ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɡɨɜɚɧɢɟ ɛɨɥɶɲɨɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɜɪɟɞɧɵɯ ɝɚɡɨɜ, ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ  ɭɫɬɚɧɨɜɤɢ ɦɟɫɬɧɨɝɨ 

ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɪɢɫɭɧɨɤ 3.2).  

 

Ɋɢɫɭɧɨɤ 3.2 -  ɋɯɟɦɚ ɦɟɫɬɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɧɚ ɭɱɚɫɬɤɟ ɧɚɩɥɚɜɤɢ 

 Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɟɧɬɢɥɹɬɨɪɚ  

Wȼ = Ʉ Ɂ 
.
 W, ɦ 3/ɱ                                                                                 (3.10) 

ɝɞɟ Ʉ Ɂ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɞɫɨɫɵ ɜɨɡɞɭɯɚ ɜ 

ɜɨɡɞɭɯɨɩɪɨɜɨɞɟ, Ʉ Ɂ = 1,3…2,0.   

W – ɜɨɡɞɭɯɨɨɛɦɟɧ, ɦ 3/ɱ   
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W = VO 
.
 K,                                                                                            (3.11) 

ɝɞɟ Ʉ – ɤɪɚɬɧɨɫɬɶ ɜɨɡɞɭɯɨɨɛɦɟɧɚ, 1/ɱ. 

       VO – ɨɛɴɟɦ ɩɨɦɟɳɟɧɢɹ, ɦ 3
. 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɥɨɳɚɞɢ ɢɫɩɨɥɶɡɭɟɦ ɮɨɪɦɭɥɭ [15]  

                             ɈȻFF ,                                                          (3.12) 

ɝɞɟ FɈȻ – ɩɥɨɳɚɞɶ ɡɚɧɢɦɚɟɦɚɹ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, FɈȻ = 2 ɦ 2 ; 

         - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɛɨɱɢɟ ɡɨɧɵ ɢ ɩɪɨɯɨɞɵ, 

       5.5 . 

        115.52 F ɦ 2 

VO = 11 
.
 2,5 = 27,5 ɦ 3

 

Ʉɪɚɬɧɨɫɬɶ ɜɨɡɞɭɯɨɨɛɦɟɧɚ – ɩɨɤɚɡɵɜɚɟɬ, ɫɤɨɥɶɤɨ ɪɚɡ ɜ ɩɨɦɟɳɟɧɢɢ 

ɩɪɨɢɫɯɨɞɢɬ ɫɦɟɧɚ ɜɨɡɞɭɯɚ ɜ ɬɟɱɟɧɢɟ ɱɚɫɚ. 

Ʉ = 4…5  1/ɱ  

W = 27,5 
.
 5 = 137,5 ɦ 3/ɱ 

Wȼ = 2
.
 137,5 = 275 ɦ 3/ɱ 

 Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɩɪɹɦɵɯ ɭɱɚɫɬɤɚɯ ɬɪɭɛ: 

T

ɫɪȼTt

ɇɉ
d

Vl
ɇ

2

2



, ɉɚ                                                                   (3.13) 

ɝɞɟ t  - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɭɛ (ɞɥɹ ɠɟɥɟɡɧɵɯ 

ɬɪɭɛ t  = 0,02); 

       Vɫɪ – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɯɚ, Vɫɪ = 4…12  ɦ/ɫ;  

        ȼ  - ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ, ȼ  = 1,2 ɤɝ/ɦ 3
 ɩɪɢ 15ɨɋ; 

        lT – ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɬɪɭɛɵ, ɦ; 

        dT – ɩɪɢɧɹɬɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛ ɧɚ ɭɱɚɫɬɤɟ, ɦ. 

            l1 = 1,1 ɦ;               dT = 0,25 ɦ;              Vɫɪ = 8 ɦ/ɫ     

l2 = 1,1 ɦ                                           38.3
25,02

82,11,102,0 2

1 



ÍÏH  ɉɚ 

l2 = 3 ɦ                                          22.9
25,02

82,1302,0 2

2 



ÍÏH  ɉɚ;                                                 
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l3 = 2,3 ɦ                                         07.7
25,02

82,13.202,0 2

3 



ÍÏH  ɉɚ; 

 Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɦɟɫɬɧɵɟ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɟɪɟɯɨɞɚɯ 

ȼɋɊɆɆ Vɇ  25,0  ,                                                                          (3.14) 

ɝɞɟ Ɇ  - ɤɨɷɮɮɢɰɢɟɧɬ ɦɟɫɬɧɵɯ ɩɨɬɟɪɶ ɩɪɢ   = 90
ɨ ,  Ɇ  = 1,1  

2,422,181,15,0 2

1 Ɇɇ  ɉɚ 

4.8422,4221  ɆɆ ɇɇ  ɉɚ 

 Ɉɩɪɟɞɟɥɹɸɬɫɹ ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɭɱɚɫɬɤɟ (ɇɭɱ) ɢ ɜ ɰɟɥɨɦ ɧɚ 

ɥɢɧɢɢ (ɇɥ) ɩɨ ɮɨɪɦɭɥɟ 

ɆɉɉУЧ ɇɇɇ  ,                                                                              (3.15) 

  ȼУЧɅ ɇɇɇ                                                                             (3.16) 

ɝɞɟ ɇ ȼ – ɧɚɩɨɪ ɜɟɧɬɢɥɹɬɨɪɚ, ɉɚ 

7,1044.8407.722.938,3 Ʌɇ  ɉɚ 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɜɵɛɢɪɚɟɬɫɹ ɧɨɦɟɪ ɜɟɧɬɢɥɹɬɨɪɚ  Nȼ = 2,5;    

ȼ  = 0,56; Ⱥ = 2500; ɐ4 – 70  

ȼɵɱɢɫɥɹɟɬɫɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɜɟɧɬɢɥɹɬɨɪɚ  

N

A
nB  , ɨɛ/ɦɢɧ                                                                               (3.17) 

1000
5,2

2500
Bn  ɨɛ/ɦɢɧ 

Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɞɥɹ ɜɟɧɬɢɥɹɬɨɪɚ  

ɉȼ

ȼȼ
ДЭ

WɇɊ
6.

106,3 


 , ɤȼɬ                                                                   (3.18) 

ɝɞɟ ɇȼ – ɩɨɥɧɨɟ ɞɚɜɥɟɧɢɟ ɜɟɧɬɢɥɹɬɨɪɚ, ɉɚ; 

Wȼ – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɜɟɧɬɢɥɹɬɨɪɚ, ɦ 3/ɱ   

ɉ  - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɜɟɧɬɢɥɹɬɨɪɚ, ɉ  = 0,56 

      ɉ  - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɟɪɟɞɚɱɢ, ɉ  = 0,90…0,95. 

ɉɪɢɧɢɦɚɟɦ ɉ  = 0,90 

2,0
90,056,0106,3

2757,104
6. 




ДЭɊ  ɤȼɬ 

БИ
БЛ
ИО
ТЕ
КА

 Ф
ГБ
ОУ

 ВО
 КА
ЗА
НС
КИ
Й ГО

СУ
ДА
РС
ТВ
ЕН
НЫ
Й АГ

РА
РН
ЫЙ

 УН
ИВ
ЕР
СИ
ТЕ
Т 

 
 

 
 

 
БИ
БЛ
ИО
ТЕ
КА

 Ф
ГБ
ОУ

 ВО
 КА
ЗА
НС
КИ
Й ГО

СУ
ДА
РС
ТВ
ЕН
НЫ
Й АГ

РА
РН
ЫЙ

 УН
ИВ
ЕР
СИ
ТЕ
Т 

 
 

 
 

 
 
БИ
БЛ
ИО
ТЕ
КА

 Ф
ГБ
ОУ

 ВО
 КА
ЗА
НС
КИ
Й ГО

СУ
ДА
РС
ТВ
ЕН
НЫ
Й АГ

РА
РН
ЫЙ

 УН
ИВ
ЕР
СИ
ТЕ
Т 

 
 

 
 

 
 

 
БИ
БЛ
ИО
ТЕ
КА

 Ф
ГБ
ОУ

 ВО
 КА
ЗА
НС
КИ
Й ГО

СУ
ДА
РС
ТВ
ЕН
НЫ
Й АГ

РА
РН
ЫЙ

 УН
ИВ
ЕР
СИ
ТЕ
Т 



 

     

ȼɄɊ 35.03.06.201.18.ɋɋɊ. 00.00.00 

Ʌɢɫɬ 

     

   Иɡɦ Ʌɢɫɬ № ɞɨɤɭɦɟɧɬɚ ɉɨɞɩɢɫь Ⱦɚɬɚ 

 

ɉ
ɨɞ

ɩɢ
ɫь

 ɢ
 ɞ

ɚɬ
ɚ

И
ɧɜ

. №
 ɞ

ɭɛ
ɥ.

ȼ
ɡɚ

ɦ
. ɢ

ɧɜ
. №

ɉ
ɨɞ

ɩɢ
ɫь

 ɢ
 ɞ

ɚɬ
ɚ

И
ɧɜ

. №
 ɩ

ɨɞ
ɥ.

ɉɨ ȽɈɋɌ 15150-69  ɜɵɛɢɪɚɟɦ ɦɚɪɤɭ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɢɫɩɨɥɧɟɧɢɹ ɍɁ, ɬɢɩ 

4Ⱥ63ȼ6ɍɁ  0,25 ɤȼɬ, 890 ɨɛ/ɦɢɧ. ɋ ɰɟɥɶɸ ɭɦɟɧɶɲɟɧɢɹ ɲɭɦɚ ɫɨɡɞɚɜɚɟɦɨɝɨ 

ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ ɫɥɟɞɭɟɬ ɞɨɛɢɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ:  

1800 ȼȼ nДɉ ,  

ɝɞɟ Ⱦȼ – ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɜɟɧɬɢɥɹɬɨɪɚ, Ⱦȼ = 0,25 ɦ 

180069889025,014.3   

ȼɵɛɪɚɧɧɵɣ ɜɟɧɬɢɥɹɬɨɪ ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɡɚɞɚɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɵɥ  ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɦɟɫɬɧɨɝɨ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɜɟɧɬɢɥɹɰɢɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɩɪɢ  

ɧɚɩɥɚɜɤɟ ɜ ɫɪɟɞɟ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ.  

3.3.2  ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ  

                                                                «ɍɬɜɟɪɠɞɚɸ»  

                                                                Ⱦɢɪɟɤɬɨɪ  

                                                              «И01И» И06 ИИИИ 2018 ɝ. 

ɂɇɋɌɊɍɄɐɂə 

ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɞɥɹ ɫɥɟɫɚɪɹ ɩɪɢ ɩɨɜɨɪɨɬɧɨɝɨ ɫɬɨɥɚ ɞɥɹ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ  

Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 

1.  Ʉ ɪɚɛɨɬɟ ɞɨɩɭɫɤɚɸɬɫɹ ɥɢɰɚ, ɧɟ ɦɨɥɨɠɟ 18 ɥɟɬ, ɢɦɟɸɳɢɟ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɟ 

ɭɞɨɫɬɨɜɟɪɟɧɢɟ , ɩɪɨɲɟɞɲɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɨɛɭɱɟɧɢɟ ɢ  ɢɧɫɬɪɭɤɬɚɠ ɩɨ 

ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

2. ɉɪɢ ɩɟɪɟɪɵɜɟ ɜ ɪɚɛɨɬɟ ɛɨɥɟɟ 1 ɦɟɫɹɰɚ ɞɨɩɭɫɤɚɬɶ ɪɚɛɨɱɟɝɨ  ɤ ɪɚɛɨɬɟ ɬɨɥɶɤɨ 

ɩɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ ɩɟɪɟɚɬɬɟɫɬɚɰɢɢ. 

3. ɇɟ ɞɨɩɭɫɤɚɬɶ ɤ ɪɚɛɨɬɟ ɧɚ ɭɱɚɫɬɨɤ ɪɟɦɨɧɬɚ ɚɝɪɟɝɚɬɨɜ ɥɢɰ ɧɟ ɩɪɨɲɟɞɲɢɯ 

ɢɧɫɬɪɭɤɬɚɠ ɨ ɨɤɚɡɚɧɢɢ ɩɟɪɜɨɣ ɩɨɦɨɳɢ. 

4. Ɋɚɛɨɬɚɬɶ ɧɚ ɭɱɚɫɬɤɟ ɬɨɥɶɤɨ ɜ ɫɩɟɰɨɞɟɠɞɟ. 

5. Ɂɚɩɪɟɳɚɟɬɫɹ ɪɚɫɩɢɜɚɬɶ ɫɩɢɪɬɧɵɟ ɧɚɩɢɬɤɢ ɢ ɤɭɪɢɬɶ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬ 

6. ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɬɪɚɜɦɵ ɢɥɢ ɨɛɧɚɪɭɠɟɧɢɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 

ɫɨɨɛɳɢɬɶ ɦɚɫɬɟɪɭ ɭɱɚɫɬɤɚ. 

7. Ɂɚ ɧɟɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɧɟɫɟɬ ɪɚɛɨɱɢɣ. 
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Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ 

1. ɉɨɞɤɥɸɱɟɧɢɟ ɫɜɚɪɨɱɧɨɣ ɭɫɬɚɧɨɜɤɢ ɤ ɫɟɬɢ ɪɚɡɪɟɲɚɟɬɫɹ ɬɨɥɶɤɨ 

ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɦɭ ɩɟɪɫɨɧɚɥɭ. 

2. ɉɪɨɜɟɪɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ  ɜ 

ɫɜɚɪɨɱɧɨɣ ɤɚɛɢɧɟ.  

3. ɉɪɨɜɟɪɢɬɶ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɚɩɩɚɪɚɬɭɪɵ ɢ ɲɥɚɧɝɨɜ ɩɨɞɜɨɞɹɳɢɯ ɝɚɡ ɤ ɝɨɪɟɥɤɟ. 

4. ɉɪɨɜɟɪɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɤɪɟɩɥɟɧɢɹ ɫɜɚɪɨɱɧɵɯ ɫɬɨɥɨɜ. 

5. ɉɪɨɜɟɪɢɬɶ ɡɚɡɟɦɥɟɧɢɟ ɫɬɨɥɚ ɢ ɫɜɚɪɢɜɚɟɦɨɣ ɞɟɬɚɥɢ. 

6. Ⱦɟɬɚɥɢ ɞɨɥɠɧɵ ɛɵɬɶ ɫɭɯɢɦɢ, ɨɱɢɳɟɧɵ ɨɬ ɪɠɚɜɱɢɧɵ ɢ ɤɪɚɫɤɢ.  

Ɍɪɟɛɨɜɚɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ 

1. Ɂɚɩɪɟɳɚɟɬɫɹ ɪɚɛɨɬɚɬɶ ɛɟɡ ɫɩɟɰɢɚɥɶɧɵɯ ɡɚɳɢɬɧɵɯ  ɳɢɬɤɨɜ. 

2. ɇɟ ɞɨɩɭɫɤɚɬɶ ɧɚɝɪɟɜ ɚɰɟɬɢɥɟɧɨɜɨɝɨ ɛɚɥɥɨɧɚ ɫɜɵɲɟ 30 0 ɋ. 

3.  Ɋɚɫɩɨɥɚɝɚɬɶ ɛɚɥɥɨɧ ɫ ɝɚɡɨɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ  ɧɟ ɛɥɢɠɟ 5 ɦɟɬɪɨɜ ɨɬ ɨɬɤɪɵɬɨɝɨ 

ɨɝɧɹ.  

Ɍɪɟɛɨɜɚɧɢɹ ɜ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ 

1. ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɧɟɦɟɞɥɟɧɧɨ ɨɬɤɥɸɱɢɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɢ ɩɨɤɢɧɭɬɶ ɪɚɛɨɱɟɟ ɦɟɫɬɨ; 

2. ɉɪɢ ɬɪɚɜɦɢɪɨɜɚɧɢɢ, ɨɬɪɚɜɥɟɧɢɢ, ɜɧɟɡɚɩɧɨɦ ɡɚɛɨɥɟɜɚɧɢɢ ɨɤɚɡɚɬɶ ɩɟɪɜɭɸ 

ɦɟɞɢɰɢɧɫɤɭɸ ɩɨɦɨɳɶ ɩɨɫɬɪɚɞɚɜɲɟɦɭ; 

3. ɋɨɨɛɳɢɬɶ ɨ ɫɥɭɱɢɜɲɢɦɫɹ ɪɚɛɨɬɨɞɚɬɟɥɸ. 

Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɫɥɟ ɪɚɛɨɬɵ 

 1.  ɉɪɨɢɡɜɟɫɬɢ ɭɛɨɪɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɩɪɢɥɟɠɚɳɭɸ ɤ ɧɟɦɭ ɬɟɪɪɢɬɨɪɢɸ. 

 2.Ɉɫɜɨɛɨɞɢɬ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɨɬ ɞɟɬɚɥɢ ɨɫɦɨɬɪɟɬɶ ɦɟɯɚɧɢɡɦɵ, ɫɨɨɛɳɢɬɶ 

ɛɪɢɝɚɞɢɪɭ ɢɥɢ ɫɦɟɧɳɢɤɭ ɨ ɧɟɢɫɩɪɚɜɧɨɫɬɹɯ, ɢɥɢ ɭɫɬɪɚɧɢɬɶ ɧɟɢɫɩɪɚɜɧɨɫɬɢ, 

ɩɪɨɜɟɫɬɢ ɟɠɟɦɟɫɹɱɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɤɨɦɩɥɟɤɬɚ ɨɫɧɚɫɬɤɢ. 

3.ɍɛɪɚɬɶ ɪɚɛɨɱɟɟ ɦɟɫɬɨ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢ ɢɧɫɬɪɭɦɟɧɬɵ ɭɥɨɠɢɬɶ ɢɯ ɜ 

ɨɬɜɟɞɟɧɧɵɟ ɦɟɫɬɚ ɧɚ ɫɬɟɥɥɚɠɢ, ɜ ɲɤɚɮ. 
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4.ɋɧɹɬɶ ɫɩɟɰɨɞɟɠɞɭ ɢ ɜɵɦɵɬɶ ɥɢɰɨ ɢ ɪɭɤɢ ɬɟɩɥɨɣ ɜɨɞɨɣ ɫ ɦɵɥɨɦ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 

Ɂɚ ɧɚɪɭɲɟɧɢɟ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɟɛɨɜɚɧɢɣ ɞɚɧɧɨɝɨ ɫɬɟɧɞɚ ɪɚɛɨɱɢɣ 

ɧɟɫɟɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɦɚɬɟɪɢɚɥɶɧɭɸ ɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ. 

ɋɨɝɥɞɚɫɨɜɚɧɨ :                                                       Ɋɚɡɪɚɛɨɬɚɥ: 

ɋɩɟɰɢɚɥɢɫɬ ɩɨ ɈɌ                                                 Ƚɚɛɞɪɚɯɦɚɧɨɜ Ȼ.Ɇ.  

ɩɪɟɞɫɬɚɜɢɬɟɥɶ ɩɪɨɮɤɨɦɚ               

              

3.4 Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ  

Ɋɚɛɨɬɚ ɫɥɟɫɚɪɟɣ ɪɚɛɨɬɚɸɳɢɟ ɧɚ ɫɬɚɰɢɨɧɚɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɬɪɟɛɭɟɬ 

ɜɵɧɨɫɥɢɜɨɫɬɢ, ɫɢɥɵ ɨɬɞɟɥɶɧɵɯ ɦɵɲɰ, ɫɩɟɰɢɚɥɶɧɨɣ ɤɨɨɪɞɢɧɚɰɢɢ ɞɜɢɠɟɧɢɣ. 

Ɋɚɛɨɬɚ ɧɚ ɫɬɨɥɟ ɞɥɹ ɫɜɚɪɨɱɧɵɯ ɜɵɩɨɥɧɹɟɬɫɹ ɫɬɨɹ. Ʉɪɨɦɟ ɬɨɝɨ ɜɵɩɨɥɧɟɧɢɟ 

ɞɚɧɧɨɣ ɨɩɟɪɚɰɢɢ ɬɪɟɛɭɟɬ ɩɨɞɧɹɬɢɹ ɢ ɩɟɪɟɧɨɫɚ ɬɹɠɟɫɬɢ. Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ 

ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɬɟɥɨ ɪɚɛɨɱɟɝɨ.  ɋɟɪɞɟɱɧɨɫɨɫɭɞɢɫɬɚɹ 

ɫɢɫɬɟɦɚ ɱɟɥɨɜɟɤɚ ɩɪɢ ɜɟɪɬɢɤɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ ɬɟɥɚ ɢɫɩɵɬɵɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨ 

ɛɨɥɶɲɢɟ ɧɚɝɪɭɡɤɢ, ɱɟɦ ɩɪɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɢɞɹ ɢɥɢ ɥɟɠɚ. Ɋɚɛɨɬɚ ɫɬɨɹ ɩɪɢɜɨɞɹɬ ɤ 

ɫɭɳɟɫɬɜɟɧɧɵɦ ɧɚɝɪɭɡɤɚɦ ɧɚ ɫɭɫɬɚɜɵ ɫɬɭɩɧɟɣ, ɤɨɥɟɧɟɣ, ɬɚɡɨɛɟɞɪɟɧɧɵɟ ɫɭɫɬɚɜɵ ɢ 

ɦɟɠɩɨɡɜɨɧɨɱɧɵɟ ɯɪɹɳɢ, ɧɟɞɨɫɬɚɬɨɱɧɨɦɭ ɫɨɤɪɚɳɟɧɢɸ ɦɵɲɰ, ɨɫɨɛɟɧɧɨ 

ɢɤɪɨɧɨɠɧɵɯ. ɉɪɢɱɟɦ ɞɥɢɬɟɥɶɧɨɟ ɫɬɨɹɧɢɟ ɭɬɨɦɥɹɟɬ ɧɨɝɢ ɛɨɥɶɲɟ, ɱɟɦ ɯɨɞɶɛɚ. 

Ⱦɚɠɟ ɧɟɡɧɚɱɢɬɟɥɶɧɚɹ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɨɩɨɪɧɨ-ɞɜɢɝɚɬɟɥɶɧɵɣ ɚɩɩɚɪɚɬ 

ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɜɚɟɬ ɢɦɩɭɥɶɫɧɵɟ (ɭɞɚɪɧɵɟ) ɧɚɝɪɭɡɤɢ.  

ɋ ɰɟɥɶɸ ɩɪɨɮɢɥɚɤɬɢɤɢ ɜɥɢɹɧɢɹ ɧɟɝɚɬɢɜɧɵɯ ɮɚɤɬɨɪɨɜ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, 

ɫɨɡɞɚɧɢɹ ɩɪɟɞɩɨɫɵɥɨɤ ɤ ɭɫɤɨɪɟɧɧɨɦɭ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɦɭ ɬɪɭɞɭ, 

ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ ɢ ɬɪɚɜɦɚɬɢɡɦɚ ɧɟɨɛɯɨɞɢɦɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɪɟɞɫɬɜɚ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɵ,  ɤɚɤ ɞɥɹ ɚɤɬɢɜɧɨɝɨ ɨɬɞɵɯɚ, ɬɚɤ ɢ 

ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɜ ɪɚɛɨɱɟɟ ɢ ɫɜɨɛɨɞɧɨɟ ɜɪɟɦɹ. 

ɉɪɟɞɥɚɝɚɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɭɩɪɚɠɧɟɧɢɣ: ɭɩɪɚɠɧɟɧɢɹ ɜ ɩɨɬɹɝɢɜɚɧɢɢ; 

ɭɩɪɚɠɧɟɧɢɹ ɞɥɹ ɦɵɲɰ ɬɭɥɨɜɢɳɚ, ɪɭɤ ɢ ɧɨɝ (ɫɨɤɪɚɳɟɧɢɟ ɢ ɪɚɫɬɹɝɢɜɚɧɢɟ, 

ɫɦɟɧɹɸɳɢɟɫɹ ɪɚɫɫɥɚɛɥɟɧɢɟɦ); ɭɩɪɚɠɧɟɧɢɹ ɦɚɯɨɜɨɝɨ ɯɚɪɚɤɬɟɪɚ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
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ɦɵɲɟɱɧɵɯ ɝɪɭɩɩ, ɩɪɢɫɟɞɚɧɢɹ, ɩɪɵɠɤɢ, ɛɟɝ, ɩɟɪɟɯɨɞɹɳɢɣ ɜ ɯɨɞɶɛɭ, ɦɚɯɨɜɵɟ 

ɞɜɢɠɟɧɢɹ ɧɨɝɚɦɢ, ɩɨɡɜɨɥɹɸɳɢɟ ɪɚɫɫɥɚɛɢɬɶ ɦɵɲɰɵ ɝɨɥɟɧɢ ɢ ɫɬɨɩɵ, ɭɩɪɚɠɧɟɧɢɹ 

ɜ ɪɚɫɫɥɚɛɥɟɧɢɢ ɧɚɢɛɨɥɟɟ ɚɤɬɢɜɧɨ ɪɚɛɨɬɚɜɲɢɯ ɦɵɲɟɱɧɵɯ ɝɪɭɩɩ ɫ ɞɢɧɚɦɢɱɟɫɤɢɦɢ 

ɭɫɢɥɢɹɦɢ ɞɥɹ ɞɪɭɝɢɯ, ɭɩɪɚɠɧɟɧɢɹ ɧɚ ɬɨɱɧɨɫɬɶ ɢ ɤɨɨɪɞɢɧɚɰɢɸ ɞɜɢɠɟɧɢɣ. 

 

3.5  Эɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ 

 Ɂɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɢ ɦɨɞɟɪɧɢɡɚɰɢɸ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ ɫɬɪ.115  Д16]: 

  ɰ.ɤɨɧɫɬɪ. ɤ ɨ.ɞ ɩ.ɞ ɧɚɰ ɫɛ.ɩ ɨɩ ɧɚɤɥɋ ɋ ɋ ɋ Ʉ ɋ ɋ ɋ       ,                      (3.19) 

            ɝɞɟ  ɋɤ – ɫɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ, ɪɭɛ.; 

ɋɨ.ɞ – ɡɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ, ɪɭɛ.; 

ɋɩ.ɞ – ɰɟɧɚ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ, ɢɡɞɟɥɢɣ, ɚɝɪɟɝɚɬɨɜ ɩɨ ɩɪɟɣɫɤɭɪɚɧɬɭ; 

ɋɫɛ.ɩ – ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ ɫɛɨɪɤɟ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ.; 

ɋɨɩ – ɨɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ.; 

ɋɧɚɤɥ – ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ, ɪɭɛ.; 

Ʉɧɚɰ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɩɪɟɣɫɤɭɪɚɧɬɧɨɣ 

ɰɟɧɨɣ ɢ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɶɸ ɤɨɧɫɬɪɭɤɰɢɢ (Ʉɧɚɰ=1,4…1,5). 

 ɋɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɫɬɪ.115 Д16] 

                                    ɤ ɩ ɤ.ɞɋ Q ɐ  ,                                                       (3.20) 

ɝɞɟ  Qɩ – ɦɚɫɫɚ ɦɚɬɟɪɢɚɥɚ, ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɝɨ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɟɣ, ɤɝ.; 

ɐɤ.ɞ – ɫɪɟɞɧɹɹ ɫɬɨɢɦɨɫɬɶ 1 ɤɝ ɝɨɬɨɜɵɯ ɞɟɬɚɥɟɣ, ɪɭɛ. 

ɋɤ=35∙65 = 2275 ɪɭɛ. 

Ɂɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

ɫɬɪ.116 Д16] 

                                      ɨ.ɞ ɡɩ ɦɋ ɋ ɋ  ,                                                   (3.21) 
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ɝɞɟ  ɋɡɩ – ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ 

ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ, ɪɭɛ.; 

ɋɦ – ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɨɤ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɪɢɝɢɧɚɥɶɧɵɯ 

ɞɟɬɚɥɟɣ, ɪɭɛ. 

Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɫɬɪ.116 Д16] 

                   ɡɩ ɩɪ ɞɨɩ ɫɨɰɋ ɋ ɋ ɋ   ,                                           (3.22) 

ɝɞɟ  ɋɩɪ – ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ, ɪɭɛ.; 

ɋɞ – ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ, ɪɭɛ.; 

ɋɫɨɰ – ɧɚɱɢɫɥɟɧɢɹ ɩɨ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ, ɪɭɛ. 

Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɫɬɪ.117 Д16] 

                ɩɪ ɱ ɫɪ tɋ Г Ɍ Ʉ   ,                                                 (3.23) 

ɝɞɟ Ɍɫɪ – ɫɪɟɞɧɹɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ, ɱɟɥ.∙ɱɚɫ; 

Zɱ – ɱɚɫɨɜɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɢɯ, ɪɭɛ.; 

Ʉt – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɩɥɚɬɵ ɤ ɨɫɧɨɜɧɨɣ ɡɚɪɩɥɚɬɟ, 

(Ʉt=1,025…1,03). 

ɋɩɪ= 90∙9·1,03= 843 ɪɭɛ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɫɬɪ.117 Д16]  

                   
  ɩɪ

ɞɨɩ

5...12 C
ɋ

100


 .                                               (3.24) 

                        

ɇɚɱɢɫɥɟɧɢɹ ɩɨ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ ɨɩɪɟɞɟɥɹɸɬɫɹ  ɩɨ ɮɨɪɦɭɥɟ ɫɬɪ.117 Д16] 

            
 ɩɪ ɞ

ɫɨɰ

4,4 C ɋ
ɋ

100

 
 .                                           (3.25) 

                                

ɋɡɩ=843+84,3+40,4 = 968  ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɫɬɪ.117 [16] 

    ɦ ɡɋ ɐ Q  ,                                                                      (3.26) 
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ȼɄɊ 35.03.06.201.18.ɋɋɊ. 00.00.00 

Ʌɢɫɬ 

     

   Иɡɦ Ʌɢɫɬ № ɞɨɤɭɦɟɧɬɚ ɉɨɞɩɢɫь Ⱦɚɬɚ 

 

ɉ
ɨɞ

ɩɢ
ɫь

 ɢ
 ɞ

ɚɬ
ɚ

И
ɧɜ

. №
 ɞ

ɭɛ
ɥ.

ȼ
ɡɚ

ɦ
. ɢ

ɧɜ
. №

ɉ
ɨɞ

ɩɢ
ɫь

 ɢ
 ɞ

ɚɬ
ɚ

И
ɧɜ

. №
 ɩ

ɨɞ
ɥ.

ɝɞɟ  ɐ – ɰɟɧɚ 1 ɤɝ ɦɚɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɨɤ, ɪɭɛ.; 

Q3 – ɦɚɫɫɚ ɡɚɝɨɬɨɜɤɢ, ɤɝ. 

Ɇɚɫɫɚ ɡɚɝɨɬɨɜɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ ɫɬɪ.117 Д16] 

                                

ɞ
3

ɡ

Q
Q

Ʉ
 ,                                                                    (3.27) 

ɝɞɟ  Qɞ – ɦɚɫɫɚ ɞɟɬɚɥɢ, ɤɝ;                     
ɋɦ = 25∙30= 750 ɪɭɛ. 

ɋɨɞ=986+750= 1736 ɪɭɛ. 

Ʉ3 – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɫɫɵ ɡɚɝɨɬɨɜɤɢ (Ʉ3=0,29…0,99). 

Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ ɫɛɨɪɤɟ 

ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɫɬɪ.117 Д16] 

                                ɡɩ.ɫɛ.ɩ ɫɛ ɞ.ɫɛ ɫɨɰ.ɫɛɋ ɋ ɋ ɋ   ,                                       (3.28) 

ɝɞɟ  ɋɫɛ, ɋɞ.ɫɛ, ɋɫɨɰ.ɫɛ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɨɫɧɨɜɧɚɹ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ 

ɡɚɪɩɥɚɬɚ, ɧɚɱɢɫɥɟɧɢɹ ɩɨ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ, ɪɭɛ. 

Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ  ɩɥɚɬɚ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ ɫɛɨɪɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ ɫɬɪ.118 Д16] 

                                          ɫɛ ɫɛ ɱ tɋ Ɍ Г K   ,                                           (3.29) 

ɝɞɟ  Ɍɫɛ – ɬɪɭɞɨɟɦɤɨɫɬɶ ɧɚ ɫɛɨɪɤɭ ɤɨɧɫɬɪɭɤɰɢɢ, ɱɟɥ.∙ɱɚɫ. 

ɋɫɛ = 3∙90∙1,03 = 185,4  ɪɭɛ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɫɬɪ.118 Д16] 

                                         

  ɫɛ
ɞ.ɫɛ

5...12 C
ɋ

100
 .                                         (3.30) 

                           
ɇɚɱɢɫɥɟɧɢɹ ɩɨ ɫɨɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɫɬɪ.118 Д16] 

                     

 ɫɛ ɞ.ɫɛ
ɫɨɰ.ɫɛ

4,4 C C
ɋ

100


  .                                            (3.31) 
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ɋɡɩ.ɫɛ.ɩ=185,4 +18,4+8,94= 212,7 ɪɭɛ. 

Ɉɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɫɬɪ.118: Д16] 

                                          

1

ɩɪ ɨɩ
ɨɩ

C ɉ
ɋ

100


 ,                                               (3.32) 

ɝɞɟ  ɋ1
ɩɪ – ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɛɨɱɢɯ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ 

ɢɡɝɨɬɨɜɥɟɧɢɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ.; 

ɉɨɩ – ɩɪɨɰɟɧɬ ɨɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɫɯɨɞɨɜ, (ɉɨɩ = 69,5).                             
ɋɤɨɧɫɬɪ=2275+300+3700∙1,5+ 185,4+672,7= 8983 ɪɭɛ. 

Ɍɚɛɥɢɰɚ 3.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ   
ɩɨɤɚɡɚɬɟɥɟɣ ɤɨɧɫɬɪɭɤɰɢɢ 

№ɩ/ɩ ɇɚɢɦɟɧɨɜɚɧɢɟ 
ȿɞ.ɢɡɦɟɪ

ɟɧɢɹ 

Ɂɧɚɱ. ɩɨɤɚɡɚɬɟɥɹ 

ɢɫɯɨɞɧɵɣ ɩɪɨɟɤɬɢɪ. 
1 Ɇɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ ɤɝ       80 50 

2 Ȼɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɪɭɛ 12300 8983 

3 ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɤȼɬ         2,2          2,2 

4 
Ʉɨɥɢɱɟɫɬɜɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ 
ɩɟɪɫɨɧɚɥɚ 

ɱɟɥ 1 1 

5 Ɋɚɡɪɹɞ ɪɚɛɨɬɵ ɪɚɡɪɹɞ 4 4 

6 Ɍɚɪɢɮɧɚɹ ɫɬɚɜɤɚ 
ɪɭɛ./ɱɟɥ.

ɱ 
100 100 

7 ɇɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ % 13 13 

8 
ɇɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ 
ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ 

% 8 8 

9 
Ƚɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ 
ɤɨɧɫɬɪɭɤɰɢɢ 

ɱ 50 50 

10 ȼɪɟɦɹ 1 ɰɢɤɥɚ ɱ 1,1 0,6 

 

ɉɪɢ ɪɚɫɱɟɬɚɯ ɩɨɤɚɡɚɬɟɥɢ ɛɚɡɨɜɨɝɨ (ɫɭɳɟɫɬɜɭɸɳɟɝɨ) ɜɚɪɢɚɧɬɚ ɨɛɨɡɧɚɱɚɸɬɫɹ 

ɤɚɤ ɏ0, ɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɤɚɤ ɏ1. 

Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɨɛɨɢɦ ɜɚɪɢɚɧɬɚɦ ɩɪɨɜɨɞɢɬɫɹ ɜ 

ɬɚɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 

ɧɚ ɫɬɚɰɢɨɧɚɪɧɵɯ ɪɚɛɨɬɚɯ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ Д8] 

БИ
БЛ
ИО
ТЕ
КА

 Ф
ГБ
ОУ

 ВО
 КА
ЗА
НС
КИ
Й ГО

СУ
ДА
РС
ТВ
ЕН
НЫ
Й АГ

РА
РН
ЫЙ

 УН
ИВ
ЕР
СИ
ТЕ
Т 

 
 

 
 

 
БИ
БЛ
ИО
ТЕ
КА

 Ф
ГБ
ОУ

 ВО
 КА
ЗА
НС
КИ
Й ГО

СУ
ДА
РС
ТВ
ЕН
НЫ
Й АГ

РА
РН
ЫЙ

 УН
ИВ
ЕР
СИ
ТЕ
Т 

 
 

 
 

 
 
БИ
БЛ
ИО
ТЕ
КА

 Ф
ГБ
ОУ

 ВО
 КА
ЗА
НС
КИ
Й ГО

СУ
ДА
РС
ТВ
ЕН
НЫ
Й АГ

РА
РН
ЫЙ

 УН
ИВ
ЕР
СИ
ТЕ
Т 

 
 

 
 

 
 

 
БИ
БЛ
ИО
ТЕ
КА

 Ф
ГБ
ОУ

 ВО
 КА
ЗА
НС
КИ
Й ГО

СУ
ДА
РС
ТВ
ЕН
НЫ
Й АГ

РА
РН
ЫЙ

 УН
ИВ
ЕР
СИ
ТЕ
Т 



 

     

ȼɄɊ 35.03.06.201.18.ɋɋɊ. 00.00.00 

Ʌɢɫɬ 

     

   Иɡɦ Ʌɢɫɬ № ɞɨɤɭɦɟɧɬɚ ɉɨɞɩɢɫь Ⱦɚɬɚ 

 

ɉ
ɨɞ

ɩɢ
ɫь

 ɢ
 ɞ

ɚɬ
ɚ

И
ɧɜ

. №
 ɞ

ɭɛ
ɥ.

ȼ
ɡɚ

ɦ
. ɢ

ɧɜ
. №

ɉ
ɨɞ

ɩɢ
ɫь

 ɢ
 ɞ

ɚɬ
ɚ

И
ɧɜ

. №
 ɩ

ɨɞ
ɥ.

ɱ
ɰ

60
W

T

 
 ,                                       (3.33) 

ɝɞɟ Ɍɰ – ɜɪɟɦɹ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ, ɦɢɧ. 

τ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɫɦɟɧɵ   

      (τ = 0,60…0,95).                                        

                          

 

   Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д7]: 

    
e

z ɝɨɞ ɫɥ

G
M

W T T


 
,                                    (3.34) 

 ɝɞɟ G – ɦɚɫɫɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ; 

Tɝɨɞ – ɝɨɞɨɜɚɹ ɡɚɝɪɭɡɤɚ ɤɨɧɫɬɪɭɤɰɢɢ, ɱɚɫ; 

Tɫɥ – ɫɪɨɤ ɫɥɭɠɛɵ ɤɨɧɫɬɪɭɤɰɢɢ, ɥɟɬ.                             

                            

  Ɏɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д7]: 

ɛ
e

z ɝɨɞ

C
F

W T



 ,                                        (3.35) 

ɝɞɟ ɋɛ – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ. 

                                 

                               

  Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɧɚɯɨɞɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ Д8]: 

                                                         

p
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W
  ,                                                   (3.36) 
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ɝɞɟ  nɪ – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ, ɱɟɥ.                         

                        

  ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д8]: 

          ɡɩ ɷ ɪɬɨS C ɋ ɋ Ⱥ    .                            (3.37) 

Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д8]: 

           ɡɩ ОC Z T  ,                                                                 (3.38)                                                             

Ɂɚɬɪɚɬɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д8]: 

ɷ ɷ ɟɋ  ɐ Э  ,                                        (3.39) 

ɝɞɟ ɐɷ – ɤɨɦɩɥɟɤɫɧɚɹ ɰɟɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ./ɤȼɬ. 

ɟЭ - ɷɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ , ɤȼɬ/ɲɬ 

  Эɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ Д8]: 

e
ɟ

z

NЭ
W

 ,                                            (3.40) 

ɝɞɟ Ne – ɩɨɬɪɟɛɥɹɟɦɚɹ ɤɨɧɫɬɪɭɤɰɢɟɣ ɦɨɳɧɨɫɬɶ, ɤȼɬ; 
Wz – ɱɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ; ɟɞ./ɱ. 

ɟ0
2,2Э 0,50
4,36

   ɤȼɬ/ɲɬ 

ɟ1
2,2Э 0,28
7,68

   ɤȼɬ/ɲɬ 

ɷ0ɋ  2,81 0,5= 1,4 ɪɭɛ/ɤɜɬ   

ɷ1ɋ  2,81 0,28= 0,78 ɪɭɛ/ɤɜɬ  , 

  Ɂɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɢ ɌɈ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д8]: 

ɛ ɪɬɨ
ɪɬɨ

ɱ ɝɨɞ

ɋ H
C

100 W T




 
,                                   (3.41) 

ɝɞɟ Hɪɬɨ – ɫɭɦɦɚɪɧɚɹ ɧɨɪɦɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɟ, %. 
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 Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д8]: 

ɛ

ɱ ɝɨɞ

ɋ ɚȺ
100 W T




 
,                                     (3.42) 

ɝɞɟ ɚ – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ %.                                          

                                                                                                                 

ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д8]: 

  ɩɪɢɜ ɧ ɟ ɧC S E F S ȿ Ф      ,                            (3.43) 

ɝɞɟ ȿɇ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, 

ɪɚɜɧɵɣ 0,15;   

Fɟ – ɮɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɪɭɛ./ɟɞ; 

k – ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɪɭɛ./ɟɞ.                                                                                    

  Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ  ɩɨ ɮɨɪɦɭɥɟ Д7]: 

    ɝɨɞ 0 1 ɱ ɝɨɞЭ S S А T    .                              (3.44)                                         

  Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д7]: 

ɝɨɞ ɧɝɨɞȿ ȿ ɄЭ   
 

ɝɞɟ  Δ Ʉ – ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ , ɪɭɛ. (Δ Ʉ= F ɟ1)                                  

   ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д8]: 
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ɛ1
ɨɤ

ɝɨɞ

ɋ
T

Э
  ,                  (3.45) 

 ɝɞɟ ɋɛ1 – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ.                        

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

 ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д8]: 

ɝɨɞ
ɷɮ

ɛ

Э
E

ɋ
 .                            (3.46) 

                   
  Ɍɚɛɥɢɰɚ 3.2 – ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ  
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɣ 

№ 

ɩɩ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ Ȼɚɡɨɜɵɣ ɉɪɨɟɤɬ 

ɉɪɨɟɤɬ ɜ 
% ɤ 

ɛɚɡɨɜɨɦɭ 

1 ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɟɞ/ɱ 4,36 7,68 176 

2 Ɏɨɧɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɪɭɛ./ɟɞ 56 23 41 

3 Эɧɟɪɝɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɤȼɬ/ɟɞ 0,5 0,28 56 

4 Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɤɝ/ɟɞ 0,073 0,0026 3,56 

5 Ɍɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɰɟɫɫɚ, ɱɟɥ*ɱ/ɟɞ 0,22 0,13 59 

6 
ɍɪɨɜɟɧɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, 

ɪɭɛ./ɟɞ 
7,33 3 40 

7 ɍɪɨɜɟɧɶ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ, ɪɭɛ./ɟɞ 43,7 17,1  

8 Ƚɨɞɨɜɚɹ ɷɤɨɧɨɦɢɹ, ɪɭɛ. - 6370 - 

9 Ƚɨɞɨɜɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, ɪɭɛ. - 6362 - 

10 
ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ 

ɜɥɨɠɟɧɢɣ, ɥɟɬ 
- 1,41 - 

11 
Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 
- 0,7 - 
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ɁАɄɅЮЧЕНɂЕ 
 

Нɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɜ ɜɢɞɭ ɧɨɜɨɣ ɫɢɬɭɚɰɢɢ ɧɚ ɦɟɠɞɭɧɚɪɨɞɧɨɦ ɪɵɧɤɟ ɢ 

ɩɟɪɟɯɨɞ ɧɚ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɡɚɦɟɳɟɧɢɸ ɢɦɩɨɪɬɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɜɨɡɪɚɫɬɚɟɬ 

ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɭɸ ɬɟɯɧɢɤɭ ɜ ɱɚɫɬɧɨɫɬɢ ɧɚ 

ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɟ ɦɚɲɢɧɵ. Пɨɞɞɟɪɠɚɧɢɟ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ 

ɦɚɲɢɧ ɜ ɩɨɫɬɨɹɧɧɨɦ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ ɫɨɫɬɨɹɧɢɢ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ 

ɡɚɞɚɱɟɣ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ, ɚ ɷɬɨ ɜɨɡɦɨɠɧɨ ɩɪɢ ɧɚɥɢɱɢɢ ɫɨɜɪɟɦɟɧɧɵɯ 

ɫɩɨɫɨɛɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢɡɧɨɲɟɧɧɵɯ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɢ  ɷɮɮɟɤɬɢɜɧɨɝɨ  

ɨɛɨɪɭɞɨɜɚɧɢɹ.    

Пɪɟɞɥɚɝɚɟɦɚɹ ɬɟɯɧɨɥɨɝɢɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢ ɭɩɪɨɱɧɟɧɢɹ ɫɬɪɟɥɶɱɚɬɵɯ 

ɥɚɩ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ, ɬɚɤ ɡɚɬɪɚɬɵ ɧɚ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ ɧɨɜɨɣ ɞɟɬɚɥɢ. 

Пɪɟɞɥɚɝɚɟɦɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɤɨɦɩɥɟɤɬɚ ɨɫɧɚɫɬɤɢ   ɩɨɡɜɨɥɹɟɬ 

ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɨɞɧɨɝɨ ɢɡ ɜɚɠɧɟɣɲɢɯ 

ɷɥɟɦɟɧɬɨɜ ɩɨɱɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɦɚɲɢɧ – ɫɬɪɟɥɶɱɚɬɵɯ ɥɚɩ. Сɪɨɤ 

ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɨɬ ɜɧɟɞɪɟɧɢɹ ɤɨɦɩɥɟɤɬɚ ɨɫɧɚɫɬɤɢ  

ɫɨɫɬɚɜɥɹɟɬ 1,5  ɝɨɞɚ, ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ 6362   ɬɵɫ. ɪɭɛɥɟɣ. 
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