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ȺННɈɌȺɐɂə 

 

Ʉ вɵпɭɫɤɧɨɣ ɤваɥɢɮɢɤаɰɢɨɧɧɨɣ ɪаɛɨɬɟ əɤɢɦɨв Ⱥɥɟɤɫаɧдɪ Ⱥɥɟɤɫаɧдɪɨвɢɱ 

ɧа ɬɟɦɭ: Пɪɨɟɤɬɢɪɨваɧɢɟ ɭɱаɫɬɤа ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢваɧɢɹ авɬɨɦɨɛɢɥɟɣ ɫ 

ɪаɡɪаɛɨɬɤɨɣ пɪɢɫпɨɫɨɛɥɟɧɢɹ дɥɹ ɪɟɦɨɧɬа двɢɝаɬɟɥɟɣ. 

Вɵпɭɫɤɧаɹ ɤваɥɢɮɢɤаɰɢɨɧɧаɹ ɪаɛɨɬа ɫɨɫɬɨɢɬ ɢɡ пɨɹɫɧɢɬɟɥɶɧɨɣ 

ɡапɢɫɤɢ ɧа ИИИИИ ɥɢɫɬаɯ ɦаɲɢɧɨпɢɫɧɨɝɨ ɬɟɤɫɬа ɢ ɝɪаɮɢɱɟɫɤɨɣ ɱаɫɬɢ ɧа 

_______ ɥɢɫɬаɯ ɮɨɪɦаɬа Ⱥ1. 

Ɂапɢɫɤа ɫɨɫɬɨɢɬ ɢɡ ввɟдɟɧɢɹ, ɬɪɟɯ ɪаɡдɟɥɨв, вɵвɨдɨв ɢ вɤɥɸɱаɟɬ 

ИИИИИИ ɪɢɫɭɧɤɨв, ИИИИИИ ɬаɛɥɢɰɵ. ɋпɢɫɨɤ ɢɫпɨɥɶɡɨваɧɧɨɣ ɥɢɬɟɪаɬɭɪɵ 

ɫɨдɟɪɠɢɬ ИИИИИИИ ɧаɢɦɟɧɨваɧɢɣ. 

В пɟɪвɨɦ ɪаɡдɟɥɟ даɧ аɧаɥɢɡ ɫɨɫɬɨɹɧɢɹ вɨпɪɨɫа пɪɢ ɬɟɯɧɢɱɟɫɤɨɦ 

ɨɛɫɥɭɠɢваɧɢɢ. 

Вɨ вɬɨɪɨɦ ɪаɡдɟɥɟ пɪɢвɟдɟɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪаɫɱɟɬɵ дɥɹ 

пɪɨɟɤɬɢɪɨваɧɢɹ ɭɱаɫɬɤа дɥɹ ɪɟɦɨɧɬа авɬɨɦɨɛɢɥɟɣ, ɬɪɟɛɨваɧɢɹ ɤ ɨɯɪаɧɟ 

ɬɪɭда пɪɢ ɪаɛɨɬɟ в пɭɧɤɬɟ ɨɛɫɥɭɠɢваɧɢɹ ɢ ɨɯɪаɧа ɨɤɪɭɠаɸɳɟɣ ɫɪɟдɵ. 

В ɬɪɟɬɶɟɦ ɪаɡдɟɥɟ ɪаɡɪаɛɨɬаɧа ɭɫɬаɧɨвɤа дɥɹ ɪɟɦɨɧɬа двɢɝаɬɟɥɟɣ, 

аɧаɥɢɡ ɫɨɫɬɨɹɧɢɹ ɛɟɡɨпаɫɧɨɫɬɢ ɬɪɭда пɪɢ ɢɫпɨɥɶɡɨваɧɢɢ ɭɫɬаɧɨвɤɢ ɢ 

ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨваɧɢɟ пɪɨɟɤɬɢɪɭɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. 

Ɂапɢɫɤа ɡавɟɪɲаɟɬɫɹ вɵвɨдаɦɢ. 
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ABSTRACT 

 

For the final qualification work Yakimov Alexander Alexandrovich on the 

topic: Designing a maintenance area with the development of a device for repairing 

engines. 

The final qualification work consists of an explanatory note on ______ 

sheets of typewritten text and the graphic part on _____ sheets of the A1 format. 

The note consists of an introduction, three sections, conclusions and includes 

______ drawings, ______ tables. The list of used literature contains _______ titles. 

The first section analyzes the status of the issue during maintenance. 

The second section presents the technological calculations for the design of 

the site for car repairs, requirements for labor protection at work in the service 

center and environmental protection. 

In the third section, the installation for disassembly and Assembly of 

engines, analysis of the state of safety in the use of the installation and the 

economic justification of the designed design. 

The note concludes with conclusions. 
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ȼȼȿȾȿɇɂȿ 

 

Ɉɪɝаɧɢɡаɰɢɹ ɌɈ ɢ Ɋ – ɷɬɨ ɨдɧа ɢɡ ɨɫɧɨвɧɵɯ ɡадаɱ пɪɢ ɷɤɫпɥɭаɬаɰɢɢ 

ɆɌП. ɋ ɰɟɥɶɸ пɨвɵɲɟɧɢɹ ɷɮɮɟɤɬɢвɧɨɫɬɢ ɷɬɢɯ ɨпɟɪаɰɢɣ ɧɟɨɛɯɨдɢɦɨ 

пɪɨвɨдɢɬɶ ɦɨдɟɪɧɢɡаɰɢɸ ɢɯ ɨɪɝаɧɢɡаɣɰɢɢ. Вɫɟ ɷɬɢ ɨпɟɪаɰɢɢ – ɬɟɯɧɢɱɟɫɤɢɟ 

ɨɛɫɥɭɠɢваɧɢɹ ɢ ɪɟɦɨɧɬɵ, вɟдɭɬ ɤ ɨпɪɟдɟɥёɧɧɵɦ ɡаɬɪаɬаɦ, ɟɫɥɢ дɨɛавɢɬɶ ɤ 

ɧɢɦ пɪɨɱɢɟ ɡаɬɪаɬɵ ɧа ɫɨдɟɪɠаɧɢɟ авɬɨпаɪɤа ɬɨ ɡаɬɪаɬɵ, пɪɯɨдɹɳɢɟɫɹ ɧа 

ɨдɢɧ авɬɨɦɨɛɢɥɶ ɫɬаɧɭɬ ɫɨɢɡɦɟɪɢɦɵɦɢ ɫ ɟɝɨ ɫɬɨɢɦɨɫɬɶɸ. 

В ɧаɫɬɨɹɳɟɟ вɪɟɦɹ, ɢ ɡа ɦɧɨɝɨ ɥɟɬ дɨ ɷɬɨɝɨ, пɪɢɧɹɬа, ɤаɤ ɧаɢɛɨɥɟɟ 

ɪаɰɢɨɧаɥɶɧаɹ, пɥаɧɨвɨ-пɪɟдɭпɪɟдɢɬɟɥɶɧаɹ ɫɢɫɬɟɦа ɪɟɦɨɧɬа. Пɪɢ ɧɟɣ 

ɨɛɫɥɭɠɢваɧɢɟ ɢ ɪɟɦɨɧɬɵ пɪɨɢɡвɨдɹɬ пɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɤаɪɬаɦ, 

ɤаɥɟɧдаɪɧɵɦ пɥаɧаɦ, ɝɪаɮɢɤаɦ ɨɛɫɥɭɠɢваɧɢɹ ɢ ɪɟɦɨɧɬа. Пɪɢ ɬаɤɨɣ  ɫɯɟɦɟ 

ɨɪɝаɧɢɡаɰɢɢ ɪаɛɨɬ пɪɨɢɫɯɨдɢɬ ɧаɢɦɟɧɶɲɟɟ ɫɬаɬɢɫɬɢɱɟɫɤɨɟ ɱɢɫɥɨ пɪɨɫɬɨɟв. 

Нɟɫвɨɟвɪɟɦɟɧɧɨɟ ɨɛɫɥɭɠɢваɧɢɟ ɬɟɯɧɢɤɢ ɦɨɠɟɬ пɪɢвɟɫɬɢ ɤ 

ɭвɟɥɢɱɟɧɢɸ ɡаɬɪаɬ ɧа ɟё ɫɨдɟɪɠаɧɢɟ. 
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1 ȺɇȺɅɂɁ ɋɈɋɌɈəɇɂə ȼɈɉɊɈɋȺ  

 

1.1 ɉɪɟɞɩɨɫɵɥɤɢ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɆɌɉ 

 

Надɟɠɧаɹ ɢ дɨɥɝɨвɟɱɧаɹ ɪаɛɨɬа ɥɸɛɨɝɨ ɬɪаɧɫпɨɪɬɧɨɝɨ ɫɪɟдɫɬва ɛɭдɟɬ 

ɡавɢɫɟɬɶ ɨɬ ɬɨɝɨ, ɧаɫɤɨɥɶɤɨ ɫвɨɟвɪɟɦɟɧɧɨ ɢ ɤаɱɟɫɬвɟɧɧɨ ɨɫɭɳɟɫɬвɥɹɟɬɫɹ ɟɝɨ 

ɨɛɫɥɭɠɢваɧɢɟ. В ɨɫɨɛɟɧɧɨɫɬɢ ваɠɧɨ ɷɬɨ дɥɹ ɬɪаɧɫпɨɪɬа, ɤɨɬɨɪɵɣ 

ɡадɟɣɫɬвɨваɧ в пɟɪɟвɨɡɤɟ вɫɟвɨɡɦɨɠɧɵɯ ɝɪɭɡɨв ɢ ɷɤɫпɥɭаɬɢɪɭɟɬɫɹ в ɠɟɫɬɤɨɦ 

ɪɟɠɢɦɟ. Ȼɥаɝɨдаɪɹ ɌɈ ɦɨɠɧɨ пɪɨдɥɢɬɶ ɪɟɫɭɪɫ ɢ ɷɮɮɟɤɬɢвɧɨɫɬɶ ɪаɛɨɬɵ 

ɬɟɯɧɢɤɢ, ɫɧɢɡɢɬɶ ɬɨпɥɢвɧɵɣ ɪаɫɯɨд ɢ ɦɢɧɢɦɢɡɢɪɨваɬɶ ɡаɬɪаɬɵ ɧа ɪɟɦɨɧɬ. 

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫвɨɟвɪɟɦɟɧɧɨɟ ɬɟɯɨɛɫɥɭɠɢваɧɢɟ ɹвɥɹɟɬɫɹ ɡаɥɨɝɨɦ 

ɫɬаɛɢɥɶɧɨɣ ɢ ɧадɟɠɧɨɣ ɪаɛɨɬɵ ɥɸɛɨɣ ɦаɲɢɧɵ ɢɥɢ ɦɟɯаɧɢɡɦа. ɑɬɨ ɤаɫаɟɬɫɹ 

ɝɪɭɡɨвɨɝɨ ɬɪаɧɫпɨɪɬа, ɌɈ ɪɟɤɨɦɟɧдɭɟɬɫɹ пɪɨвɨдɢɬɶ ɫ ɡадаɧɧɨɣ 

пɟɪɢɨдɢɱɧɨɫɬɶɸ, ɤɨɬɨɪаɹ ɭɫɬаɧавɥɢваɟɬɫɹ пɪɨɢɡвɨдɢɬɟɥɟɦ. Ȼɥаɝɨдаɪɹ ɷɬɨɦɭ 

пɨɹвɥɹɟɬɫɹ вɨɡɦɨɠɧɨɫɬɶ пɨддɟɪɠɢваɬɶ ɪаɛɨɱɟɟ ɫɨɫɬɨɹɧɢɟ ɬɪаɧɫпɨɪɬа дɨɥɝɨɟ 

вɪɟɦɹ ɢ пɪɟдɭпɪɟдɢɬɶ ɫɟɪɶɟɡɧɵɟ пɨɥɨɦɤɢ. 

Пɟɪɟɱɟɧɶ ɨпɟɪаɰɢɣ, ɫвɹɡаɧɧɵɯ ɫ ɬɟɯɨɛɫɥɭɠɢваɧɢɟɦ ɝɪɭɡɨвɨɝɨ 

ɬɪаɧɫпɨɪɬа ɢ ɬɪаɤɬɨɪɨв, ɨɛɵɱɧɨ ɡавɢɫɢɬ ɨɬ ɟɝɨ пɪɨɛɟɝа ɢɥɢ ɦɨɬɨɱаɫɨв. 

Пɪɢ ɟɠɟдɧɟвɧɨɦ ɨɛɫɥɭɠɢваɧɢɢ ɨɫɭɳɟɫɬвɥɹɟɬɫɹ пɪɨвɟɪɤа ɰɟɥɨɫɬɧɨɫɬɢ 

вɫɟɯ ваɠɧɵɯ ɭɡɥɨв авɬɨɦɨɛɢɥɹ, ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɪаɛɨɬа ɬɨɪɦɨɡɨв, ɫɢɫɬɟɦа 

ɨɫвɟɳɟɧɢɹ, пɪɨвɟɪɹɟɬɫɹ давɥɟɧɢɟ в пɨɤɪɵɲɤаɯ. В пɪɢɧɰɢпɟ, ɪɟɱɶ ɢдɟɬ ɨ 

ɬɳаɬɟɥɶɧɨɦ вɢɡɭаɥɶɧɨɦ ɨɫɦɨɬɪɟ, ɤɨɬɨɪɵɣ пɪɨɢɡвɨдɢɬɫɹ ɟɠɟдɧɟвɧɨ пɟɪɟд 

ɧаɱаɥɨɦ ɷɤɫпɥɭаɬаɰɢɢ ɝɪɭɡɨвɢɤа. 

Пɪɢ пɟɪвɨɦ ɌɈ ɨɫɭɳɟɫɬвɥɹɟɬɫɹ пɪɨвɟɪɤа ɭɪɨвɧɹ ɠɢдɤɨɫɬɟɣ, 

пɪɨɢɡвɨдɢɬɫɹ ɪɟɝɭɥɢɪɨвɤа ɦɟɯаɧɢɡɦɨв ɫɰɟпɥɟɧɢɹ, ɪɭɥɟвɨɝɨ ɭпɪавɥɟɧɢɹ, 

ɬɨɪɦɨɡɨв ɢ ɬаɤ даɥɟɟ. Ɍаɤɠɟ ɨɫɭɳɟɫɬвɥɹɟɬɫɹ ɫɦаɡɤа ɨпɪɟдɟɥɟɧɧɵɯ дɟɬаɥɟɣ. 

Вɬɨɪɨɟ ɌɈ ɫɨɫɬɨɢɬ ɢɡ аɧаɥɨɝɢɱɧɨɝɨ пɟɪɟɱɧɹ ɦаɧɢпɭɥɹɰɢɣ, ɬɨɥɶɤɨ ɤ 

ɧɢɦ дɨɛавɥɹɸɬɫɹ пɪɨɰɟдɭɪɵ пɨ ɡаɦɟɧɟ ɦаɫɥа ɢ ɮɢɥɶɬɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨв. 

Ɉɱɟɧɶ ɱаɫɬɨ ɦɨɝɭɬ ɪаɡɛɢɪаɬɶɫɹ ɢ ɪɟɦɨɧɬɢɪɨваɬɶɫɹ ɨпɪɟдɟɥɟɧɧɵɟ ɭɡɥɵ. 

Ɋаɫɫɦɨɬɪɢɦ дɟɬаɥɶɧɨ вɢдɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢваɧɢɹ. ɂɯ ɦɨɠɧɨ 
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ɭɫɥɨвɧɨ ɪаɡдɟɥɢɬɶ ɧа ɱɟɬɵɪɟ вɢда: 

- ȿɠɟдɧɟвɧɨɟ ɌɈ ɢɥɢ ɫɨɤɪаɳёɧɧɨ ɟɝɨ ɧаɡɵваɸɬ ȿɌɈ; 

- Пɟɪвɨɟ ɌɈ, ɫɨɤɪаɳёɧɧɨ ɌɈ-1; 

- Вɬɨɪɨɟ ɌɈ, ɫɨɤɪаɳёɧɧɨ ɌɈ-2; 

- Ʉɪаɬɧɨɟ ɌɈ, ɌɈ-3…n; (даɧɧɵɣ вɢд ɧɟ ɪааɫɦаɬɪɢваɟɦ, ɬаɤ ɤаɤ ɨɧ 

пɨвɬɨɪɹɟɬ ɨпɟɪаɰɢɢ ɌɈ-1 ɢ ɌɈ-2 ɫ ɧɟɛɨɥɶɲɢɦɢ ɨɬɥɢɱɢɹɦɢ) 

- ɋɟɡɨɧɧɵɟ ɨɛɫɥɭɠɢваɧɢɹ. 

ȿɫɬɶ ɟɳё ɫпɟɰɢаɥɶɧɵɟ вɢдɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢваɧɢɹ. Ɍаɤɢɟ ɤаɤ, 

ɟɠɟɫɦɟɧɧɨɟ ɌɈ, ɌɈ пɟɪɟд пɨɫɬаɧɨвɤɨɣ ɧа ɯɪаɧɟɧɢɟ, ɌɈ пɪɢ ɫɧɹɬɢɢ ɫ 

ɯɪаɧɟɧɢɹ, ȿɠɟɝɨдɧɨɟ ɌɈ. 

ȿɠɟдɧɟвɧɨɟ ɌɈ ɫɨдɟɪɠɢɬ в ɨɫɧɨвɧɨɦ ɫɦɨɬɪɨвɵɟ ɨпɟɪаɰɢɢ, ɬаɤɢɟ ɤаɤ 

пɪɨвɟɪɤа ɭɪɨвɧɹ ɦаɫɥа, ɢɫпɪавɧɨɫɬɢ ɪаɛɨɬɵ пɪɢɛɨɪɨв ɢ ɫɢɝɧаɥɢɡаɰɢɢ, 

ɨпɟɪаɰɢɢ пɨ ɱɢɫɬɤɟ ɨɬ ɡаɝɪɹɡɧɟɧɢɣ. ɂɧɨɝда ɟɠɟдɧɟвɧɨɟ ɌɈ ɫɨдɟɪɠɢɬ ɬаɤɢɟ 

ɨпɟɪаɰɢɢ ɤаɤ ɫɦаɡɤа ɨпɪɟдɟɥёɧɧɵɯ ɭɡɥɨв, ɢɥɢ ɡапɪавɤа ɪаɫɯɨдɧɵɦɢ 

ɦаɬɟɪɢаɥаɦɢ (ɫɦаɡɤɢ, ɠɢдɤɨɫɬɢ) 

Вɫɟ пɨɫɥɟдɭɸɳɢɟ вɢдɵ ɌɈ ɫɨдɟɪɠаɬ ɨпɟɪаɰɢɢ пɪɨвɨдɢɦɵɟ пɪɢ 

ɟɠɟдɧɟвɧɨɦ ɌɈ. 

ɌɈ-1 ɧапɪавɥɟɧɨ ɧа пɪɟдɭпɪɟɠдɟɧɢɟ вɧɟпɥаɧɨвɵɯ ɢ ɫɥɭɱаɣɧɵɯ 

пɨɥɨɦɨɤ  

ɌɈ-2 ɛɨɥɟɟ ɫɥɨɠɧɨɟ пɨ ɫɪавɧɟɧɢɸ ɫ пɪɟдɵдɭɳɢɦɢ. Пɪɢ ɌɈ-2 

пɪɨɢɡвɨдɹɬ ɫɧɹɬɢɟ ɧɟɤɨɬɨɪɵɯ дɟɬаɥɟɣ ɢ аɝɪɟɝаɬɨв дɥɹ ɢɯ пɨɫɥɟдɭɸɳɟɝɨ 

ɨɛɫɥɭɠɢваɧɢɹ, в ɬɨɦ ɱɢɫɥɟ ɢ ɫ ɢɫпɨɥɶɡɨваɧɢɟɦ ɫɬɟɧдɨвɨɝɨ 

ɫпɟɰɢаɥɢɡɢɪɨваɧɧɨɝɨ ɨɛɨɪɭдɨваɧɢɹ. 

ɋɟɡɨɧɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢваɧɢɟ пɪɨвɨдɢɬɫɹ 2 ɪаɡа в ɝɨд ɢ 

ɫɨдɟɪɠɢɬ ɨпɟɪаɰɢɢ пɨ пɨдɝɨɬɨвɤɟ ɬɟɯɧɢɤɢ ɤ ɫɟɡɨɧɧɨɣ ɫпɟɰɢɮɢɤɟ 

пɪɨɢɡвɨдɫɬва ɪаɛɨɬ. 

Пɟɪɢɨдɢɱɧɨɫɬɶ пɪɨвɟдɟɧɢɹ ɌɈ-1 ɢ ɌɈ-2 ɧаɳɧаɱаɟɬɫɹ ɡавɨдɨɦ 

ɢɡɝɨɬɨвɢɬɟɥɟɦ ɬɟɯɧɢɤɢ. Пɟɪɢɨдɢɱɧɨɫɬɶ пɟɪɟɱɢɫɥɟɧа в ɫɟɪвɢɫɧɨɣ ɤɧɢɠɤɟ ɢ 

ɹвɥɹɟɬɫɹ ɨɛɹɡаɬɟɥɶɧɨɣ ɤ вɵпɨɥɧɟɧɢɸ. В пɟɪвɵɣ ɝɨд ɷɤɫпɥɭаɬаɰɢɢ ɬɟɯɧɢɤɢ 

пɪɢ ɧɟвɵпɨɥɧɟɧɢɢ ɨɛɹɡаɬɟɥɶɧɵɯ вɢдɨв ɪаɛɨɬ ɫɧɢɦаɟɬɫɹ ɝаɪаɧɬɢɹ ɡавɨда 
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ɢɡɝɨɬɨвɢɬɟɥɹ. 

Ⱦɥɹ ɪаɡɥɢɱɧɵɯ ɬɢпɨв ɬɟɯɧɢɤɢ пɟɪɢɨдɢɱɧɨɫɬɶ пɪɨвɟдɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢваɧɢɹ ɦɨɠɟɬ ɡадаваɬɶɫɹ ɪаɡɧɵɦɢ паɪаɦɟɬɪаɦɢ: ɦɨɬɨɱаɫаɦɢ, 

ɤɢɥɨɦɟɬɪаɦɢ пɪɨɛɟɝа, ɪɟɠɟ – ɤаɥɟɧдаɪɧɵɟ дɧɢ ɪаɛɨɬɵ, ɢ ɫɟɡɨɧɵ. 

Ɋаɛɨɬɵ ɨпɪɟдɟɥёɧɧɵɟ ɪɟɝɥаɦɟɧɬɨɦ ɦɨɝɭɬ ɛɵɬɶ ɫɥɟдɭɸɳɢɦɢ: 

- пɨдɬɹɠɤа вɫɟɯ ɛɨɥɬɨвɵɯ ɫɨɟдɢɧɟɧɢɣ; 

- ɪɟɝɭɥɢɪɨвɤа ɧаɬаɠɟɧɢɹ ɪɟɦёɧɧɵɯ ɢ ɰɟпɧɵɯ пɟɪɟдаɱ; 

- ɱɢɫɬɤа ɮɢɥɶɬɪɨв ɢ ɡаɦɟɧа ɮɢɥɶɬɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨв; 

- ɨɱɢɫɬɤа ɨɬɝɪɹɡɢ ɢ пɵɥɢ ɪаɡɥɢɱɧɵɯ аɝɪɟɝаɬɨв ɢ ɦɟɫɬ; 

- ɪɟɝɭɥɢɪɨвɤа ɨɛɨɪɨɬɨв ɏɏ; 

- пɪɨвɟɪɤа ɬɨɤɫɢɱɧɨɫɬɢ вɵɯɥɨпɧɵɯ ɝаɡɨв ɧа ɝаɡɨаɧаɥɢɡаɬɨɪɟ; 

- ɪɟɝɭɥɢɪɨвɤа ɫвɟɬа ɮаɪ; 

- пɪɨвɟɪɤа ɫɨɫɬɨɹɧɢɹ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ ɢ ɟё ɤɨɦпɨɧɟɧɬɨв; 

- пɪɨвɟдɟɧɢɟ ɪаɡваɥа ɫɯɨɠдɟɧɢɹ ɤɨɥёɫ; 

- пɪɨвɟɪɤа ɪаɛɨɬɵ ɢ ɫɨɫɬɨɹɧɢɹ аɝɪɟɝаɬɨв; 

- ɡаɥɢвɤа ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɠɢдɤɨɫɬɟɣ; 

- ɤɨɦпɶɸɬɟɪɧаɹ дɢаɝɧɨɫɬɢɤа; 

- ɢ дɪ. 

Ɉдɧа ɢɡ ваɠɧɵɯ ɢдɟɣ пɪɟдпɨɫɵɥɤɢ пɪɨвɟдɟɧɢɹ ɌɈ – ɷɬɨ ɬɨ, ɱɬɨ ɧɟ 

ɫɬɨɢɬ ɷɤɨɧɨɦɢɬɶ ɧа ɧадёɠɧɨɫɬɢ ɦаɲɢɧɵ. ɋɭɳɟɫɬвɟɧɧɨ пɪɨдɥɢɬɶ ɫɪɨɤ 

ɫɥɭɠɛɵ ɦаɲɢɧɵ ɢ ɦɢɧɢɦɢɡɢɪɨваɬɶ пɪɨɫɬɨɢ ɢ дɟɧɟɠɧɵɟ ɡаɬɪаɬɵ пɨɡвɨɥɢɬ 

ɫвɨɟвɪɟɦɟɧɧɨɟ пɪɨвɟдɟɧɢɟ ɪɟɝɥаɦɟɧɬɧɵɯ ɪаɛɨɬ. Вɟɪɨɹɬɧɨɫɬɶ ɫɥɭɱаɣɧɨɣ 

пɨɥɨɦɤɢ ɧа аɝɪɟɝаɬɟ, ɤɨɬɨɪɵɣ ɪɟɝɭɥɹɪɧɨ пɪɨɯɨдɢɬ ɌɈ ɧаɦɧɨɝɨ ɧɢɠɟ. 

Ʉ ɪаɛɨɬаɦ пɨ ɨɛɫɥɭɠɢваɧɢɸ, ɤɨɬɨɪɵɟ ɧɟ вɤɥɸɱɟɧɵ в ɪɟɝɥаɦɟɧɬɧɵɟ 

ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɪаɛɨɬɵ пɨ ɧɟɨɛɯɨдɢɦɨɣ ɫɦɟɧɟ ɲɢɧ пɪɢ ɢɯ ɢɡɧɨɫɟ, пɨɥɨɦɤɟ 

ɢɥɢ ввɢдɭ ɫɟɡɨɧɧɨɫɬɢ ɢɥɢ ɫɦɟɧɟ ɫпɟɰɢɮɢɤɢ ɪаɛɨɬ. 

Пɪɨвɟдɟɧɢɟ ɌɈ ɢ ɪɟɦɨɧɬɨв ɦɨɠɟɬ ɨɫɭɳɟɫɬвɥɹɬɶɫɹ ɧɟɤɨɥɶɤɢɦɢ 

ɫпɨɫɨɛаɦɢ, ɤɨɬɨɪɵɟ ɡавɢɫɹɬ ɨɬ вɢда ɬɟɯɧɢɤɢ, ɭдаɥёɧɧɨɫɬɢ ɦɟɫɬа пɪɨвɟдɟɧɢɹ 

ɪаɛɨɬ ɨɬ ɦаɫɬɟɪɫɤɨɣ, ɦɨɛɢɥɶɧɨɫɬɢ ɫаɦɨɣ ɦаɲɢɧɵ, ɫɨɫɬɨɹɧɢɹ дɨɪɨɝ ɢ 

пɨɝɨдɧɵɯ ɭɫɥɨвɢɣ: 



12 
 

- ɌɈ ɢ ɪɟɦɨɧɬ в ɫɬаɰɢɨɧаɪɧɵɯ пɨɫɬаɯ; 

- ɌɈ ɢ ɪɟɦɨɧɬ ɧа ɦɟɫɬɟ ɫ пɨɦɨɳɶɸ пɟɪɟдвɢɠɧɵɯ авɬɨɪɟɦɨɧɬɧɵɯ 

ɦаɫɬɟɪɫɤɢɯ (ПȺɊɆ); 

- дɨɫɬавɤа ɬɟɯɧɢɤɢ ɧа ɬɪаɧɫпɨɪɬɟ ɢɥɢ ɛɭɤɫɢɪɨɦ. 

Ʉаɤ пɪɢɦɟɪ ɦɨɠɧɨ ɫɪавɧɢɬɶ ɤɨɥёɫɧɭɸ ɬɟɯɧɢɤɭ ɢ ɝɭɫɟɧɢɱɧɭɸ. 

Ʉɨɧɟɱɧɨ, в ɛɨɥɶɲɢɧɫɬвɟ ɫɥɭɱаɟɦ ɪаɰɢɨɧаɥɶɧɨ ɤɨɥёɫɧɭɸ ɬɟɯɧɢɤɭ 

ɪɟɦɨɧɬɢɪɨваɬɶ в ɭɫɥɨвɢɹɯ ɫɬаɰɢɨɧаɪɧɨɣ ɦаɫɬɟɪɫɤɨɣ, а ɝɭɫɟɧɢɱɧɭɸ, ɢɡɡа 

ɪаɫɯɨдɨв ɧа пɟɪɟдвɢɠɟɧɢɟ ɢ ɨɪɝаɧɢɱɟɧɢɹ в пɟɪɟдвɢɠɟɧɢɹɯ – пɪɢ пɨɦɨɳɢ 

ПȺɊɆ. Нɨ ɟɫɬɶ ɢ ɢɫɤɥɸɱɟɧɢɹ. На пɪɢɦɟɪ ɤɨɦɛаɣɧɵ ɨɱɟɧɶ ɱаɫɬɨ 

ɨɛɫɥɭɠɢваɸɬ пɪɹɦɨ в пɨɥɟ ɧа ɦɟɫɬɟ пɪɨɢɡвɨдɫɬва ɪаɛɨɬ. Ɂдɟɫɶ ɢɦɟɟɬɫɹ 

ɮаɤɬɨɪ аɝɪɨɫɪɨɤɨв ɢ пɪɨвɟдɟɧɢɟ ɌɈ в пɨɥɟвɵɯ ɭɫɥɨвɢɹɯ ɷɤɨɧɨɦɢɬ 

дɪаɝɨɰɟɧɧɨɟ вɪɟɦɹ ɧа дɨɫɬавɤɭ ɬɟɯɧɢɤɢ в пɭɧɤɬ ɌɈ. 

Пɪɨвɟдɟɧɢɟ ɌɈ пɪɨɢɫɯɨдɢɬ пɪɢ ɨпɪɟдɟɥёɧɧɵɯ пɪɨɛɟɝаɯ, ɥɢɛɨ 

ɨɬɪаɛɨɬɤɢ ɨпɪɟдɟɥёɧɧɨɝɨ ɤɨɥɢɱɟɫɬва ɦɨɬɨɱаɫɨв. Нɨ ɫɥɟдɭɟɬ ɬаɤ ɠɟ 

ɭɱɢɬɵваɬɶ ɭɫɥɨвɢɹ ɪаɛɨɬɵ ɬɟɯɧɢɤɢ. Ɍаɤ дɥɹ ɛɨɥɶɲɢɧɫɬва ɢɦпɨɪɬɧɨɣ 

ɬɟɯɧɢɤɢ ɧаɲɢ ɭɫɥɨвɢɹ ɫɱɢɬаɸɬɫɹ ɨɫɨɛɨ ɬɹɠёɥɵɦɢ. Пɨ ɷɬɨɦɭ ɪɟɤɨɦɟɧдɭɟɬɫɹ 

ɫɨɤɪаɳаɬɶ пɪɨɦɟɠɭɬɤɢ пɪɨвɟдɟɧɢɹ ɨɛɫɥɭɠɢваɧɢɹ, ɬɟɦ ɛɨɥɟɟ, ɟɫɥɢ ɨɧɢ 

ɧɨɪɦɢɪɭɸɬɫɹ ɦɨɬɨɱаɫаɦɢ. ɗɬɨ ɨɛɭɫɥɨвɥɟɧɨ, в ɨɫɧɨвɧɨɦ, ɧаɲɢɦ 

ɦɟɧɬаɥɢɬɟɬɨɦ ɢ ɯаɥаɬɧɵɦ ɨɬɧɨɲɟɧɢɟɦ пɟɪɫɨɧаɥа ɤ ɬɟɯɧɢɤɟ. ȿɫɥɢ ɡа 

ɝɪаɧɢɰɟɣ, ɧапɪɢɦɟɪ в ɝɟɪɦаɧɢɢ ɢɥɢ даɧɢɢ пɟɪɫɨɧаɥ ɛɟɪɟɠɧɨ ɨɬɧɨɫɢɬɫɹ ɤ 

ɬɟɯɧɢɤɟ ɢ ɫɭɳɟɫɬвɭɟɬ пɨɧɢɦаɧɢɟ, ɱɬɨ ɪаɛɨɬɨɫпɨɫɨɛɧɨɫɬɶ ɢ ɛɟɡɨɬɤаɡɧаɹ 

ɪаɛɨɬа ɷɬɨɣ ɬɟɯɧɢɤɢ ɧа пɪɹɦɭɸ вɥɢɹɟɬ ɧа ɡаɪаɛɨɬɧɭɸ пɥаɬɭ, ɬɨ ɧаɲɢ 

ɦаɲɢɧɢɫɬɵ пɪɢвɵɤɥɢ дɭɦаɬɶ ɧɟ даɥɶɲɟ ɡавɬɪаɲɧɟɝɨ дɧɹ ɢ ɝɨɧɹɬɫɹ ɡа 

дɧɟвɧɵɦɢ пɨɤаɡаɬɟɥɹɦɢ вɵɪаɛɨɬɤɢ. 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢваɧɢɟ ɦɨɠɟɬ пɪɨɢɡвɨдɢɬɶɫɹ ɫɢɥаɦɢ ɦаɲɢɧɢɫɬɨв, 

пɪɢ дɨɫɬаɬɨɱɧɨɦ ɭɪɨвɧɟ ɢɯ ɡɧаɧɢɹ, пɪавɢɥɶɧɨɣ ɫɢɫɬɟɦɨɣ ɥɨɝɢɫɬɢɤɢ 

ɨɛɟɫпɟɱɟɧɢɹ ɡапаɫɧɵɦɢ ɱаɫɬɹɦɢ ɢ ɪаɫɯɨдɧɵɦɢ ɦаɬɟɪɢаɥаɦɢ ɢ дɨɥɠɧɵɦ 

ɤɨɧɬɪɨɥɟɦ ɫɨ ɫɬɨɪɨɧɵ адɦɢɧɢɫɬɪаɬɢвɧɨɝɨ пɟɪɫɨɧаɥа. 

Ʉɨɝда пɪɨɢɫɯɨдɢɬ ɷɤɫпɥɭаɬаɰɢɹ ɬɟɯɧɢɤɢ даɥɟɤɨ ɨɬ ɨɛɫɥɭɠɢваɸɳɟɣ 

ɨɪɝаɧɢɡаɰɢɢ ɬɨ пɪɢɧɹɬɨ пɪɨɥɶɡɨваɬɶɫɹ двɭɦɹ ɨɫɧɨвɧɵɦɢ ɦɟɬɨдаɦɢ 
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ɨɪɝаɧɢɡаɰɢɢ ɌɈ: ɢɧдɢвɢдɭаɥɶɧɵɦ ɢ ɭɡɥɨвɵɦ. 

Пɪɢ ɭɡɥɨвɨɦ ɦɟɬɨдɟ пɪɢ вɵɯɨдɟ ɢɡ ɫɬɪɨɹ аɝɪɟɝаɬа ɢɥɢ ɭɡɥа 

пɪɨɢɡвɨдɢɬɫɹ ɟɝɨ ɡаɦɟɧа ɧа ɧɨвɵɣ, а вɵɲɟдɲɢɣ ɢɡ ɫɬɪɨɹ ɨɬвɨɡɢɬɫɹ ɧа 

пɪɟдпɪɢɹɬɢɟ ɢ ɪɟɦɨɧɬɢɪɭɟɬɫɹ ɬаɦ. Пɪɢ ɷɬɨɦ вɟдёɬɫɹ ɮɨɧд вɨɫɬаɧɨвɥɟɧɧɵɯ 

ɭɡɥɨв ɢ ɡапаɫɧɵɯ ɱаɫɬɟɣ. Ⱦаɧɧɵɣ ɦɟɬɨд пɨдɪаɡɭɦɟваɟɬ ɧаɥɢɱɢɟ ɫɤɥада ɫ 

ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬвɨɦ ɡапаɫɧɵɯ аɝɪɟɝаɬɨв ɢ ɭɡɥɨв, ɱɬɨ ɨɬɪаɠаɟɬɫɹ ɧа 

ɫɬɨɢɦɨɫɬɢ вɥɨɠɟɧɢɣ. Ⱦаɧɧɵɣ ɦɟɬɨд пɨɡвɨɥɹɟɬ ɫɭɳɟɫɬвɟɧɨ ɫɨɤɪаɬɢɬɶ 

пɪɨɫɬɨɢ ɬɟɯɧɢɤɢ. Пɪɨɫɬɨɢ ɨɛɭɫɥɨвɥɟɧɵ вɪɟɦɟɧɟɦ дɨɫɬавɤɢ вɵɲɟдɲɟɝɨ ɢɡ 

ɫɬɪɨɹ ɭɡɥа ɢ вɪɟɦɟɧɟɦ ɧа дɟɦɨɧɬаɠɧɵɟ ɢ ɦɨɧɬаɠɧɵɟ ɪаɛɨɬɵ. В ɧаɲɢɯ 

ɪɟаɥɢɹɯ пɨɫɬɨɹɧɧɨ ɫɠаɬɵɯ ɫɪɨɤɨв ɢ ɤɪɭɝɥɨɫɭɬɨɱɧɨɣ ɪаɛɨɬɵ пɪɨɢɫɯɨдɢɬ вɫё 

ɨɱɟɧɶ ɛɵɫɬɪɨ. 

ɂɧдɢвɢдɭаɥɶɧɵɣ ɦɟɬɨд пɨдɪаɡɭɦɟваɟɬ ɪɟɦɨɧɬ вɵɲɟдɲɟɝɨ ɢɡ ɫɬɪɨɹ 

аɝɪɟɝаɬа ɢ ɭɫɬаɧɨвɤɭ ɟɝɨ ɨɛɪаɬɧɨ ɧа ɬɭ ɠɟ ɟдɢɧɢɰɭ ɬɟɯɧɢɤɢ. Пɪɢ ɷɬɨɦ ɦɟɬɨдɟ 

пɪɨɫɬɨɢ ɧɟɢɡɛɟɠɧɵ ɢ ɢɧɨɝда ɦɨɝɭɬ ɫɭɳɟɫɬвɟɧɧɨ пɨвɥɢɹɬɶ ɧа ɫɧɢɠɟɧɢɟ 

ɷɤɨɧɨɦɢɱɟɫɤɢɯ пɨɤаɡаɬɟɥɟɣ. Нɨ пɪɢ ɷɬɨɦ ɦɟɬɨдɟ ɧɟ ɧɭɠɧɨ ɢɦɟɬɶ 

дɨɪɨɝɨɫɬɨɹɳɢɣ ɫɤɥад ɫ ɡапаɫɨɦ ɭɡɥɨв ɢ аɝɪɟɝаɬɨв ɢ ɫɨдɟɪɠаɧɢɟ ɨɛɨɪɨɬɧɨɝɨ 

ɮɨɧда.  
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1.2 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

 

Ⱦвɢɝаɬɟɥɢ ɝɪɭɡɨвɵɯ авɬɨɦɨɛɢɥɟɣ ɂ ɫпɟɰ. Ɍɟɯɧɢɤɢ ɢɦɟɸɬ дɨвɨɥɶɧɨ 

ɛɨɥɶɲɢɟ ɝаɛаɪɢɬɵ ɢ вɟɫ (дɨ 1500 ɤɝ). Ʉɨɧɟɱɧɨ ɟɫɬɶ ɢ ɛɨɥɟɟ ɬɹɠёɥɵɟ 

аɝɪɟɝаɬɵ, ɧɨ ɢɯ, ɤаɤ пɪавɢɥɨ ɫɬавɹɬ ɧа ɫɬɪɨɢɬɟɥɶɧɭɸ ɤɪɭпɧɨɝаɛаɪɢɬɧɭɸ 

ɫпɟɰɢаɥɢɡɢɪɨваɧɧɭɸ ɬɟɯɧɢɤɭ ɥɢɛɨ ɷɧɟɪɝɨɧаɫɵɳɟɧɧɵɟ ɬɪаɤɬɨɪа. 

Пɪɨɢɡвɨдɢɬɶ ɪаɡɛɨɪɤɭ ɢ ɫɛɨɪɤɭ двɢɝаɬɟɥɹ ɭɫɬаɧɨвɥɟɧɧɨɝɨ пɪɨɫɬɨ ɧа 

пɨдɫɬавɤɭ ɢɥɢ ɧа пɨддɨɧ дɨвɨɥɶɧɨ пɪɨɛɥɟɦаɬɢɱɧɨ. ɂɧɨɝда, вɨпɪɟɤɢ ɬɟɯɧɢɤɟ 

ɛɟɡɨпаɫɧɨɫɬɢ ɢ ɡдɪавɨɦɭ ɫɦɵɫɥɭ двɢɝаɬɟɥɢ ɪаɡɛɢɪаɸɬ, пɨдвɟɲɢваɹ ɢɯ ɧа 

ɥɟɛёдɤɟ ɧа ɥɹɦɤаɯ ɢɥɢ ɫɬɪɨпаɯ.  

Ɋаɫɫɦɨɬɪɢɦ ɭɫɬɪɨɣɫɬвɨ ɫɬɟɧда ɤаɧɬɨваɬɟɥɹ двɢɝаɬɟɥɟɣ ɅПН-087 (ɫɦ. 

ɪɢɫ. 1.1) 

 

Ɋɢɫɭɧɨɤ 1.1 – ɫɬɟɧд ɅПН-077. 

Пɨдɝɨɬɨвɤа ɤ ɪаɛɨɬɟ ɧаɱɢɧаɟɬɫɹ ɫ ɭɤɥадɤɢ ɧапɪавɥɹɸɳɢɯ (ɪɟɥɶɫɨв)-8. 

Ⱦɥɹ ɭɤɥадɤɢ ɧапɪавɥɹɸɳɢɯ(ɪɟɥɶɫɨв) дɨɥɠɧа ɛɵɬɶ пɨдɨɛɪаɧа ɫɪавɧɢɬɟɥɶɧɨ 

ɪɨвɧаɹ пɥɨɳадɤа. ɋɛɨɪɤа ɤаɧɬɨваɬɟɥɹ пɪɨɢɡвɨдɢɬɫɹ ɧа ɪɟɥɶɫаɯ-8. ɋɧаɱаɥа 

ɭɫɬаɧавɥɢваɟɬɫɹ ɫɬаɧɢɧа-2, ɤɨɬɨɪаɹ пɪɟдваɪɢɬɟɥɶɧɨ дɨɥɠɧа ɛɵɬɶ ɪаɡвɟɪɧɭɬа 

ɢɡ ɫɥɨɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. ɋɬаɧɢɧа ɭдɟɪɠɢваɟɬɫɹ ɧа ɪɟɥɶɫаɯ ɫɬɨпɨɪɨɦ-5. В 

ɧɢɠɧɸɸ ɱаɫɬɶ ɫɬаɧɢɧɵ-2 вɫɬавɥɹɸɬɫɹ ɢ ɠɟɫɬɤɨ ɡаɤɪɟпɥɹɸɬɫɹ два 

ɨдɧɨɫɬɨɪɨɧɧɢɯ ɥɨɧɠɟɪɨɧа-3.  
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Ɂаɤɪɟпɥɹɸɬɫɹ ɭɧɢвɟɪɫаɥɶɧаɹ пɥɢɬа ɢ ɫɦɟɧɧɵɟ ɤɪɨɧɲɬɟɣɧɵ (ɫɦ. 

ɪɢɫ.1.1) ɢ ɧа ɧɢɯ ɫ пɨɦɨɳɶɸ ɤɪаɧа-ɦаɧɢпɭɥɹɬɨɪа ɭɫɬаɧавɥɢваɟɬɫɹ ɢ 

ɡаɤɪɟпɥɹɟɬɫɹ ɪɟɦɨɧɬɢɪɭɟɦɵɣ аɝɪɟɝаɬ. Ɂаɬɟɦ ɤɨɥɟɫа ɤаɧɬɨваɬɟɥɹ 

ɪаɫɫɬɨпɨɪɹɸɬɫɹ, ɤаɧɬɨваɬɟɥɶ ɫ аɝɪɟɝаɬɨɦ пɟɪɟɦɟɳаɟɬɫɹ ɤ ɦɟɫɬɭ ɪɟɦɨɧɬа. Пɪɢ 

ɧɟɨɛɯɨдɢɦɨɫɬɢ ɫɬɟɧд ɦɨɠɧɨ пɟɪɟɦɟɫɬɢɬɶ ɢ даɥɶɲɟ. Ⱦɥɹ ɱɟɝɨ ɨɬɫɨɟдɢɧɢɬɶ 

ɫвɨɛɨдɧɭɸ ɫɟɤɰɢɸ ɪɟɥɶɫɨв ɢ пɪɢɫɨɟдɢɧɢɬɶ ɟɟ ɫ дɪɭɝɨɣ ɫɬɨɪɨɧɵ. 

Пɟɪɟдɧаɱаɥɨɦ ɪаɛɨɬ ɤаɧɬɨваɬɟɥɶ ɠɟɫɬɤɨ ɤɪɟпɢɬɫɹ ɤ ɪɟɥɶɫаɦ ɫɬɨпɨɪаɦɢ-4.  

Вɪаɳаɹ ɪɭɤɨɹɬɤɭ пɪɢвɨдɧɨɣ ɝɨɥɨвɤɢ-1 ɭɫɬаɧавɥɢваɸɬ ɧɭɠɧɨɟ пɨɥɨɠɟɧɢɟ 

ɪɟɦɨɧɬɢɪɭɟɦɨɝɨ аɝɪɟɝаɬа. 

В ɫɨɫɬав ɤаɧɬɨваɬɟɥɹ ɢɫпɨɥɧɟɧɢɹ ɅПН-087.00.000 вɯɨдɹɬ: пɪɢвɨдɧаɹ 

ɝɨɥɨвɤа-1 ɫ ɪɟдɭɤɬɨɪɨɦ, ɨпɨɪɧаɹ ɝɨɥɨвɤа -2, двɟ ɫɤɥадɧɵɟ ɫɬаɧɢɧɵ-3 ɢ 4, два 

двɭɯɫɬɨɪɨɧɧɢɯ ɥɨɧɠɟɪɨɧа-5 (ɫɦ. ɪɢɫ. 1.2), ɫɬɨпɨɪа-6, ɬɨɪɦɨɡа-7, ɡаɠɢɦɵ-8, 

двɟ ɭɧɢвɟɪɫаɥɶɧɵɟ ɲɬаɧɝɢ-9, пɟɪɟɧаɥаɠɢваɟɦɵɟ дɥɹ двɢɝаɬɟɥɟɣ ɄаɦȺɡ -740; 

əɆɁ 236/238; ɫɦɟɧɧɵɟ ɤɪɨɧɲɬɟɣɧɵ дɥɹ двɢɝаɬɟɥɹ CUMMIσS ISB4. 

 

 

Ɋɢɫɭɧɨɤ 1.2 – ɋɬɟɧд ɅПН-087 

 

Пɨдɝɨɬɨвɤа ɤ ɪаɛɨɬɟ ɧаɱɢɧаɟɬɫɹ ɫ ɭɤɥадɤɢ ɪɟɥɶɫɨв-10. Ⱦвɟ ɫɟɤɰɢɢ 

ɪɟɥɶɫɨв ɭɥɨɠɢɬɶ пɨ вɨɡɦɨɠɧɨɫɬɢ ɧа ɪɨвɧɨɟ ɦɟɫɬɨ ɢ ɫɨɟдɢɧɢɬɶ ɢɯ ɛɨɥɬаɦɢ 

вɨɟдɢɧɨ. ɋɛɨɪɤа ɤаɧɬɨваɬɟɥɹ пɪɨɢɡвɨдɢɬɫɹ ɧа ɪɟɥɶɫаɯ-10. ɋɧаɱаɥа 

ɭɫɬаɧавɥɢваɟɬɫɹ ɫɬаɧɢɧа-3, ɤɨɬɨɪаɹ пɪɟдваɪɢɬɟɥɶɧɨ дɨɥɠɧа ɛɵɬɶ ɪаɡвɟɪɧɭɬа 
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ɢɡ ɫɥɨɠɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. Ɉɧа ɭдɟɪɠɢваɟɬɫɹ ɧа ɪɟɥɶɫаɯ ɬɨɪɦɨɡаɦɢ-5. В 

ɧɢɠɧɸɸ ɱаɫɬɶ ɫɬаɧɢɧɵ-3 вɫɬавɥɹɸɬɫɹ ɢ ɠɟɫɬɤɨ ɡаɤɪɟпɥɹɸɬɫɹ ɛɨɥɬаɦɢ ɢ 

ɡаɠɢɦаɦɢ-8 два двɭɯɫɬɨɪɨɧɧɢɯ ɥɨɧɠɟɪɨɧа-5. Ɂаɬɟɦ ɤ пɨɫɥɟдɧɢɦ 

пɪɢɫɨɟдɢɧɹɟɬɫɹ вɬɨɪаɹ ɫɬаɧɢɧа-4. ɋвɟɪɯɭ ɧа ɫɬаɧɢɧɟ-3 пɪɢ пɨɦɨɳɢ ɛɨɥɬɨв 

ɦɨɧɬɢɪɭɟɬɫɹ пɪɢвɨдɧаɹ ɝɨɥɨвɤа-1, а ɧа ɫɬаɧɢɧɟ-4 ɦɨɧɬɢɪɭɟɬɫɹ ɨпɨɪɧаɹ 

ɝɨɥɨвɤа-2. На пɥаɧɲаɣɛɵ ɨɛɟɢɯ ɝɨɥɨвɨɤ ɡаɤɪɟпɥɹɸɬɫɹ ɭɧɢвɟɪɫаɥɶɧɵɟ 

ɲɬаɧɝɢ-9. Пɨɫɥɟдɧɢɟ дɨɥɠɧɵ ɛɵɬɶ ɧаɫɬɪɨɟɧɵ пɨд ɫɨɨɬвɟɬɫɬвɭɸɳɢɣ 

двɢɝаɬɟɥɶ ɢ ɧа ɧɢɯ ɫ пɨɦɨɳɶɸ ɤɪаɧаɦаɧɢпɭɥɹɬɨɪа ɭɫɬаɧавɥɢваɟɬɫɹ 

ɪɟɦɨɧɬɢɪɭɟɦɵɣ двɢɝаɬɟɥɶ. В ɡавɢɫɢɦɨɫɬɢ ɨɬ ɬɢпа двɢɝаɬɟɥɹ дɨɥɠɧɨ ɛɵɬɶ 

ɭɫɬаɧɨвɥɟɧɨ ɫɨɨɬвɟɬɫɬвɭɸɳɟɟ ɪаɫɫɬɨɹɧɢɟ, ɦɟɠдɭ пɪɢвɨдɧɨɣ ɝɨɥɨвɤɨɣ-1 ɢ 

ɨпɨɪɧɨɣ ɝɨɥɨвɤɨɣ-2. ɗɬɨ дɨɫɬɢɝаɟɬɫɹ ɡа ɫɱɟɬ пɟɪɟɦɟɳɟɧɢɹ ɥɨɧɠɟɪɨɧɨв-5, 

ɤɨɬɨɪɵɟ пɪɟдваɪɢɬɟɥɶɧɨ ɮɢɤɫɢɪɭɸɬɫɹ ɡаɠɢɦаɦɢ-8. В даɥɶɧɟɣɲɟɦ 

ɭɫɬаɧɨвɥɟɧɧɨɟ пɨɥɨɠɟɧɢɟ ɫɬаɧɢɧ-3 ɢ 4 дɨɥɠɧɨ ɮɢɤɫɢɪɨваɬɶɫɹ ɛɨɥɬаɦɢ. 

Ɂаɬɟɦ ɤɨɥɟɫа ɤаɧɬɨваɬɟɥɹ ɪаɫɬɨɪɦаɠɢваɸɬɫɹ, ɤаɧɬɨваɬɟɥɶ ɫ двɢɝаɬɟɥɟɦ 

пɟɪɟɦɟɳаɟɬɫɹ ɤ ɦɟɫɬɭ ɪɟɦɨɧɬа(дɥɹ пɟɪɟдвɢɠɧɵɯ ɦаɫɬɟɪɫɤɢɯ). Пɪɢ 

ɧɟɨɛɯɨдɢɦɨɫɬɢ ɫɬɟɧд ɦɨɠɧɨ пɟɪɟɦɟɫɬɢɬɶ даɥɶɲɟ. Ⱦɥɹ ɱɟɝɨ ɨɬɫɨɟдɢɧɢɬɶ 

ɫвɨɛɨдɧɭɸ ɫɟɤɰɢɸ ɪɟɥɶɫɨв ɢ пɪɢɫɨɟдɢɧɢɬɶ ɟɟ ɫ дɪɭɝɨɣ ɫɬɨɪɨɧɵ. Пɟɪɟд 

ɧаɱаɥɨɦ ɪаɛɨɬ ɤаɧɬɨваɬɟɥɶ ɠɟɫɬɤɨ ɤɪɟпɢɬɫɹ ɤ ɪɟɥɶɫаɦ ɫɬɨпɨɪаɦɢ-4. Вɪаɳаɹ 

ɪɭɤɨɹɬɤɭ пɪɢвɨдɧɨɣ ɝɨɥɨвɤɢ-1, ɭɫɬаɧавɥɢваɟɬɫɹ ɧɟɨɛɯɨдɢɦɨɟ пɨɥɨɠɟɧɢɟ 

ɪɟɦɨɧɬɢɪɭɟɦɨɝɨ двɢɝаɬɟɥɹ. Пɨд ɪɟɦɨɧɬɢɪɭɟɦɵɣ двɢɝаɬɟɥɶ ɧɭɠɧɨ пɨдɥɨɠɢɬɶ 

пɨддɨɧ дɥɹ ɫɬɟɤаɸɳɟɝɨ ɦаɫɥа. 

ɒɬаɧɝа ɭɧɢвɟɪɫаɥɶɧаɹ дɥɹ двɢɝаɬɟɥɟɣ, ɪɢɫ. 6, ɫɨɫɬɨɢɬ ɢɡ ɤɪɨɧɲɬɟɣɧа-

1, двɭɯ дɟɪɠаɬɟɥɟɣ-2 ɫ вɨɫɶɦɢɝɪаɧɧɵɦɢ ɯвɨɫɬɨвɢɤаɦɢ, в ɤɨɬɨɪɵɯ вɫɬавɥɟɧɵ 

вɵдвɢɠɧɵɟ паɥɶɰɵ-3, а ɬаɤɠɟ ɡаɠɢɦɧɵɟ ɛɨɥɬɵ-4. Ⱦɟɪɠаɬɟɥɢ-2 ɦɨɝɭɬ ɛɵɬɶ 

ɭɫɬаɧɨвɥɟɧɵ ɝɨɪɢɡɨɧɬаɥɶɧɨ, ɫɦ. ɫɛɨɪɤа-1(дɥɹ двɢɝаɬɟɥɹ əɆɁ) ɢ ɫɛɨɪɤа-2 

(дɥɹ двɢɝаɬɟɥɹ ɄаɦȺɁ-740)- дɟɪɠаɬɟɥɢ-2 дɨɥɠɧɵ ɛɵɬɶ ɭɫɬаɧɨвɥɟɧɵ пɨд 

ɭɝɥɨɦ пɨд ɭɝɥɨɦ в 45 ɝɪадɭɫɨв . Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨдɢɦɨ ɨɫɥаɛɢɬɶ ɡаɠɢɦɧɵɟ 

ɛɨɥɬɵ-4, вɵɧɭɬɶ дɟɪɠаɬɟɥɢ ɢ вɧɨвɶ вɫɬавɢɬɶ пɨд ɭɝɥɨɦ 45 ɝɪадɭɫɨв. 

Ɂаɠɢɦɧɵɟ ɛɨɥɬɵ ɡаɬɹɧɭɬɶ. 
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Ⱦɥɹ ɭɫɬаɧɨвɤɢ двɢɝаɬɟɥɹ ɧа ɤɨɧɬɨваɬɟɥɟ ɢɫпɨɥɶɡɭɸɬɫɹ ɟɝɨ ɤаɧаɥɵ 

ɨɯɥаɠдаɸɳɟɣ ɠɢдɤɨɫɬɢ. Пɨɷɬɨɦɭ ɫ ɭɤаɡаɧɧɵɯ ɤаɧаɥɨв ɧɟɨɛɯɨдɢɦɨ ɫɧɹɬɶ 

ɡаɝɥɭɲɤɢ, а ɤаɧаɥɵ ɨɱɢɫɬɢɬɶ ɨɬ ɧаɤɢпɢ ɢ ɲɥаɦа ɧа ɝɥɭɛɢɧɟ дɨ 30 ɦɦ. 

Ⱦɥɹ ɭдɨɛɫɬва ɬɪаɧɫпɨɪɬɢɪɨвɤɢ ɤаɧɬɨваɬɟɥɶ ɦɨɠɟɬ ɛɵɬɶ ɪаɡɨɛɪаɧ ɧа 

ɨɬдɟɥɶɧɵɟ ɭɡɥɵ, дɥɹ ɷɬɨɝɨ (ɧапɪɢɦɟɪ, ɤаɧɬɨваɬɟɥɶ ɢɫп.ɅПН-077.00.000) 

ɧɭɠɧɨ ɫɧɹɬɶ пɪɢвɨдɧɭɸ ɝɨɥɨвɤɭ, ɫɬаɧɢɧɭ ɨɬɫɨɟдɢɧɢɬɶ ɨɬ ɪɟɥɶɫɨв ɢ ɫɥɨɠɢɬɶ,. 

Ɉɛɟ ɫɟɤɰɢɢ ɪɟɥɶɫɨв ɪаɫɫɨɟдɢɧɢɬɶ. 

N42318 - ɋɬɟɧд дɥɹ ɪаɡɛɨɪɤɢ двɢɝаɬɟɥɹ (ɤаɧɬɨваɬɟɥɶ) ɝ/п 900 ɤɝ τDA-

T63005 дɥɹ пɟɪɟɦɟɳɟɧɢɹ, ɫɛɨɪɤɢ ɢ ɪаɡɛɨɪɤɢ двɢɝаɬɟɥɟɣ ɢ ɤɨɪɨɛɨɤ пɟɪɟдаɱ. 

Вɪаɳаɸɳɢɣɫɹ ɛɥɨɤ ɤɪɟпɥɟɧɢɹ ɢɡ ɭɫɢɥɟɧɧɨɝɨ пɪɨɮɢɥɹ. Ʉɨɧɫɬɪɭɤɬɢвɧɵɟ 

ɨɫɨɛɟɧɧɨɫɬɢ: ɍɫɢɥɟɧɧаɹ ɤɨɧɫɬɪɭɤɰɢɹ. ɒаɫɫɢ ɫ ɱɟɬɵɪɶɦɹ ɤɨɥɟɫаɦɢ. Ȼɥɨɤ 

ɤɪɟпɥɟɧɢɹ аɝɪɟɝаɬɨв ɫ ɭɝɥɨɦ пɨвɨɪɨɬа 360°. Вɨɡɦɨɠɧɨɫɬɶ пɨдвɨда впɥɨɬɧɭɸ 

ɤ ɦɨɬɨɪɧɨɦɭ ɨɬɫɟɤɭ. Ƚɪɭɡɨпɨдɴɟɦɧɨɫɬɶ, ɤɝ 900 Ƚаɛаɪɢɬɧɵɟ ɪаɡɦɟɪɵ, ɦɦ 840 

ɯ 330 ɯ 220 Вɟɫ, ɤɝ 38 (ɫɦ. ɪɢɫ 1.3) 

 

Ɋɢɫɭɧɨɤ 1.3 – ɫɬɟɧд ɤаɧɬɨваɬɟɥɶ. 

Пɨдɝɨɬɨвɤа ɫɬɟɧда ɤ ɪаɛɨɬɟ. 
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1. Пɟɪɟд ɭɫɬаɧɨвɤɨɣ двɢɝаɬɟɥɹ, ɡаɮɢɤɫɢɪɭɣɬɟ ɫɬɟɧд ɫɬɨпɨɪɧɵɦɢ 

ɧапɨɥɶɧɵɦɢ ɮɢɤɫаɬɨɪаɦɢ. 

2. Пɪɢɤɪɟпɢɬɟ ɦɨɧɬаɠɧɭɸ пɥɢɬɭ ɫ пɨɦɨɳɶɸ ɤɪɨɧɲɬɟɣɧɨв ɤ 

двɢɝаɬɟɥɸ. ɍɛɟдɢɬɟɫɶ, ɱɬɨ ɝɪɭɡ ɤɪɟпɢɬɫɹ ɤ ɦɨɧɬаɠɧɨɣ пɥɢɬɟ ɧадɟɠɧɨ ɢ пɨ 

ɰɟɧɬɪɭ. 

3. ɍɫɬаɧɨвɢɬɟ ɝɪɭɡ ɧа ɫɬɟɧд, вɫɬавɢв ɰɢɥɢɧдɪ ɦɨɧɬаɠɧɨɣ пɥɢɬɵ вɨ 

вɬɭɥɤɭ ввɟɪɯɭ ɝɥавɧɨɣ ɫɬɨɣɤɢ. 

4. Пɨɫɬавɶɬɟ пɨвɨɪɨɬɧɭɸ ɪɭɤɨɹɬɤɭ в пɪɟдɧаɡɧаɱɟɧɧɨɟ дɥɹ ɧɟɟ 

ɨɬвɟɪɫɬɢɟ. Пɨвɨɪаɱɢваɹ пɪɢ пɨɦɨɳɢ ɪɭɤɨɹɬɤɢ ɦɨɧɬаɠɧɭɸ пɥɢɬɭ, вɵɛɟɪɢɬɟ 

ɧɟɨɛɯɨдɢɦɨɟ пɨɥɨɠɟɧɢɟ двɢɝаɬɟɥɹ ɢ ɡаɮɢɤɫɢɪɭɣɬɟ ɷɬɨ пɨɥɨɠɟɧɢɟ 

ɫɬɨпɨɪɧɵɦ ɲɬɢɮɬɨɦ. 

5. Пɪɢɫɬɭпаɣɬɟ ɤ ɪаɛɨɬɟ. 

6. Ⱦɥɹ ɭдɨɛɫɬва ɪаɡɦɟɳɟɧɢɹ ɢɧɫɬɪɭɦɟɧɬɨв ɢ ɤɪɟпɟɠɧɵɯ дɟɬаɥɟɣ в 

пɪɨɰɟɫɫɟ ɪаɛɨɬɵ ɢɫпɨɥɶɡɭɣɬɟ ɢɧɫɬɪɭɦɟɧɬаɥɶɧɭɸ пɨɥɤɭ. 

Ȼɨɥɶɲɢɧɫɬвɨ ɫɬɟɧдɨв ɨɱɟɧɶ пɨɯɨɠɢ пɨ ɫвɨɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢ 

ɪаɡɥɢɱаɸɬɫɹ ɬɨɥɶɤɨ ɧɟɤɨɬɨɪɵɦɢ ɤɨɧɫɬɪɭɤɬɢвɧɵɦɢ ɪаɡɥɢɱɢɹɦɢ, ɰɟɧɨɣ. 
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2 ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ 

 

2.1 ȼɵɛɨɪ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

Ɇаɪɤа 
Ʉɨɥɢɱɟɫɬвɨ 
ɬɪаɧɫпɨɪɬа 

Ƚɨдɨваɹ ɧаɪаɛɨɬɤа 
ɬɪаɧɫпɨɪɬа, ɤɦ/ɭ.ɷ.ɝа. 

ɄȺɆȺɁ 13 58400 

ȽȺɁ-3302 16 74000 

ɆɌɁ-80/82 5 1320 

ɆɌɁ-1221 2 2590 

 

2.2 Ɉɩɪɟɞɟɥɟɧɢɟ  ɤɨɥɢɱɟɫɬɜɚ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɬɪɚɤɬɨɪɨɜ 

ɢ ɚɜɬɨɦɨɛɢɥɟɣ 

2.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ  ɤɨɥɢɱɟɫɬɜɚ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ 

ɬɪɚɤɬɨɪɨɜ 

 

Ʉɨɥɢɱɟɫɬвɨ ɌɈ – 3  : 

 

iɌɈ

ȽТɌɊТ
iɌɪɌɈ

q

QN
N

3

3

*


  ,      (2.1) 

 

ɝдɟ   NɌɪɌɈ-3i – ɤɨɥɢɱɟɫɬвɨ ɌɈ-3, ɲɬ.; 

NɌɊi – ɤɨɥɢɱɟɫɬвɨ ɬɪаɤɬɨɪɨв, ɲɬ; 

QȽi – ɝɨдɨваɹ ɧаɪаɛɨɬɤа ɬɪаɤɬɨɪа, ɭ.ɷ.ɝа.; 

qɌɈ-3i – пɟɪɢɨдɢɱɧɨɫɬɶ пɪɨвɟдɟɧɢɹ ɌɈ-3, ɭ.ɷ.ɝа. 

Ʉɨɥɢɱɟɫɬвɨ ɌɈ – 2  : 

 

iɌɪɌɈ
iɌɈ

ȽТɌɊТ
iɌɪɌɈ N

q

QN
N 3

2

2

*



  ,     (2.2) 
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ɝдɟ   NɌɪɌɈ-2i – ɤɨɥɢɱɟɫɬвɨ ɌɈ-2, ɲɬ.; 

qɌɈ-2i – пɟɪɢɨдɢɱɧɨɫɬɶ пɪɨвɟдɟɧɢɹ ɌɈ-2, ɭ.ɷ.ɝа. 

Ʉɨɥɢɱɟɫɬвɨ ɌɈ – 1  : 

 

iɌɪɌɈiɌɪɌɈ
iɌɈ

ȽТɌɊТ
iɌɪɌɈ NN

q

QN
N 23

1

1

*



  ,    (2.3) 

 

ɝдɟ   NɌɪɌɈ-1i – ɤɨɥɢɱɟɫɬвɨ ɌɈ-1, ɲɬ.; 

 

qɌɈ-1i – пɟɪɢɨдɢɱɧɨɫɬɶ пɪɨвɟдɟɧɢɹ ɌɈ-1, ɭ.ɷ.ɝа. 

 

Ɍаɛɥɢɰа 2.3 - Пɟɪɢɨдɢɱɧɨɫɬɶ пɪɨвɟдɟɧɢɹ ɌɈ ɬɪаɤɬɨɪɨв. 

Ɇаɪɤа 
Пɟɪɢɨдɢɱɧɨɫɬɶ пɪɨвɟдɟɧɢɹ ɨɛɫɥɭɠɢваɧɢɹ, ɭ.ɷ.ɝа. 

ɌɈ-1 ɌɈ-2 ɌɈ-3 

ɆɌɁ-80/82 60 240 960 

ɆɌɁ-1221 120 480 1920 

 

Ɍаɛɥɢɰа 2.4 – Ʉɨɥɢɱɟɫɬвɨ  ɌɈ ɬɪаɤɬɨɪɨв. 

Ɇаɪɤа 
Ʉɨɥɢɱɟɫɬвɨ 

ɬɪаɤɬɨɪɨв 

Ƚɨдɨваɹ 

ɧаɪаɛɨɬɤа 

ɬɪаɤɬɨɪа, 

ɭ.ɷ.ɝа. 

Ʉɨɥɢɱɟɫɬвɨ ɨɛɫɥɭɠɢваɧɢɣ 

ɌɈ-1 ɌɈ-2 ɌɈ-3 

ɆɌɁ-80/82 5 1320 82 21 7 

ɆɌɁ-1221 2 2590 32 8 3 
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2.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ  ɤɨɥɢɱɟɫɬɜɚ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ 

ɚɜɬɨɦɨɛɢɥɟɣ 

 

Ʉɨɥɢɱɟɫɬвɨ ɌɈ – 2 авɬɨɦɨɛɢɥɟɣ  : 

 

iɌɈ

ȽТiАɜɬɨɦ
iɌɈАɜɬɨɦ

q

G

2

.
2.





                                         (2.4) 

 

ɝдɟ  
iɌɈАɜɬɨɦ 2.  - ɤɨɥɢɱɟɫɬвɨ ɌɈ-2, ɲɬ.; 

iАɜɬɨɦ . - ɤɨɥɢɱɟɫɬвɨ авɬɨɦɨɛɢɥɟɣ даɧɧɨɣ ɦаɪɤɢ, ɲɬ.; 

ȽТG - ɝɨдɨваɹ ɧаɪаɛɨɬɤа авɬɨɦɨɛɢɥɹ, ɤɦ.; 

iɌɈq 2 - пɟɪɢɨдɢɱɧɨɫɬɶ пɪɨвɟдɟɧɢɹ ɌɈ-2, ɤɦ. 

 

Ʉɨɥɢɱɟɫɬвɨ ɌɈ – 1  : 

 

iАɜɬɌɈ
iɌɈ

ȽТАɜɬТ
iАɜɬɌɈ N

q

SN
N 2

1

1

*



  ,     (2.5) 

 

ɝдɟ   NȺвɬɌɈ-1i – ɤɨɥɢɱɟɫɬвɨ ɌɈ-1, ɲɬ.; 

qɌɈ-1i – пɟɪɢɨдɢɱɧɨɫɬɶ пɪɨвɟдɟɧɢɹ ɌɈ-1, ɤɦ. 
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Ɍаɛɥɢɰа 2.5 - Пɟɪɢɨдɢɱɧɨɫɬɶ пɪɨвɟдɟɧɢɹ ɌɈ авɬɨɦɨɛɢɥɟɣ. 

Ɇаɪɤа 

Пɟɪɢɨдɢɱɧɨɫɬɶ пɪɨвɟдɟɧɢɹ ɨɛɫɥɭɠɢваɧɢɹ, 

ɤɦ. 

ɌɈ-1 ɌɈ-2 

ɄаɦȺɁ 2500 10000 

ȽȺɁ-3302 3200 12800 

 

Ɍаɛɥɢɰа 2.6 – Ʉɨɥɢɱɟɫɬвɨ  ɌɈ авɬɨɦɨɛɢɥɟɣ. 

Ɇаɪɤа 
Ʉɨɥɢɱɟɫɬвɨ 

авɬɨɦɨɛɢɥɟɣ 

Ƚɨдɨвɨɣ пɪɨɛɟɝ 

авɬɨɦɨɛɢɥɹ, ɤɦ. 

Ʉɨɥɢɱɟɫɬвɨ 

ɨɛɫɥɭɠɢваɧɢɣ 

ɌɈ-1 ɌɈ-2 

ɄаɦȺɁ 13 58400 228 76 

ȽȺɁ-3302 16 74000 277 93 

 

2.3 Ɉɩɪɟɞɟɥɟɧɢɟ  ɬɪɭɞɨɟɦɤɨɫɬɢ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ 

ɬɪɚɤɬɨɪɨɜ ɢ ɚɜɬɨɦɨɛɢɥɟɣ 

 

Ɍɪɭдɨɟɦɤɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢваɧɢɣ ɬɪаɤɬɨɪɨв  : 

 

iɌɈɌɪiɌɈɌɪiɌɈɌɪiɌɈɌɪiɌɈɌɪiɌɈɌɪɌɪ 1.1.2.2.3.3..       (2.6) 

 

Ɍ ɪ .

Ɍ ɪ .Ɍ Ɉ -3 Т

Ɍ ɪ .Ɍ Ɉ -2 Т

ɝ д ɟ     Ɍ –  ɬ ɪ ɭд ɨ ɟ ɦ ɤ ɨ ɫ ɬ ɶ  ɬ ɟ ɯ ɧ ɢ ɱ ɟ ɫ ɤ ɢ ɯ  ɨ ɛ ɫ ɥ ɭ ɠ ɢ в а ɧ ɢ ɣ  ɬ ɪ а ɤ ɬ ɨ ɪ ɨ в , ɱ ɟ ɥ .ɱ ;

         Ɍ –  ɬ ɪ ɭд ɨ ɟ ɦ ɤ ɨ ɫ ɬ ɶ  Ɍ Ɉ  –  3  ɬ ɪ а ɤ ɬ ɨ ɪ а ,  ɱ ɟ ɥ .ɱ ., 1 3 ,1 7 ;

         Ɍ –  ɬ ɪ ɭд ɨ ɟ ɦ ɤ ɨ ɫ ɬ ɶ  Ɍ Ɉ  –  2  ɬ ɪ а ɤ ɬ ɨ ɪ а ,  ɱ ɟ ɥ .ɱ ., 1 3 ,1 7

[ ]

[ ] ;

  Ɍ ɪ .Ɍ Ɉ -1Т       Ɍ –  ɬ ɪ ɭд ɨ ɟ ɦ ɤ ɨ ɫ ɬ ɶ  Ɍ Ɉ  –  1  ɬ ɪ а ɤ ɬ ɨ ɪ а , [ɱ ɟ ɥ .ɱ ., 1 3 ,1 7 ] ;
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Ɍаɛɥɢɰа 2.7 – Ɍɪɭдɨɟɦɤɨɫɬɢ ɌɈ пɨ ɦаɪɤаɦ ɬɪаɤɬɨɪɨв. 

Ɇаɪɤа 
Ɍɪɭдɨɟɦɤɨɫɬɶ ɨɛɫɥɭɠɢваɧɢɹ, ɱɟɥ. ɱаɫ. 

ɌɈ-1 ɌɈ-2 ɌɈ-3 

ɆɌɁ-80/82 1,6 6,1 17 

ɆɌɁ-1221 0,8 4,7 32 

 

Ɍаɛɥɢɰа 2.8 – Ɂаɬɪаɬɵ ɬɪɭда ɧа пɪɨвɟдɟɧɢɟ ɌɈ ɬɪаɤɬɨɪɨв. 

Ɇаɪɤа 
Ɍɪɭдɨɟɦɤɨɫɬɶ ɨɛɫɥɭɠɢваɧɢɣ, ɱɟɥ ɱаɫ. 

ɌɈ-1 ɌɈ-2 ɌɈ-3 

ɆɌɁ-80/82 131,2 128,1 119 

ɆɌɁ-1221 25,6 37,6 96 

Вɫɟɝɨ: 156,8 165,7 215 

Вɫɟɝɨ: 537,5 

 

Ɍɪɭдɨɟɦɤɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢваɧɢɣ авɬɨɦɨɛɢɥɟɣ  : 

 

iɌɈАɜɬiɌɈАɜɬiɌɈАɜɬiɌɈАɜɬАɜɬ 1.1.2.2..             (2.7) 

 

Ⱥ в ɬ .

Ⱥ в ɬ .Ɍ Ɉ -2 Т

Ⱥ в ɬ .Ɍ Ɉ -1Т

ɝ д ɟ    Ɍ –  ɬ ɪ ɭд ɨ ɟ ɦ ɤ ɨ ɫ ɬ ɶ  ɬ ɟ ɯ ɧ ɢ ɱ ɟ ɫ ɤ ɢ ɯ  ɨ ɛ ɫ ɥ ɭɠ ɢ в а ɧ ɢ ɣ  а в ɬ ɨ ɦ ɨ ɛ ɢ ɥ ɟ ɣ ,

         ɱ ɟ ɥ .ɱ ;

        Ɍ –  ɬ ɪ ɭд ɨ ɟ ɦ ɤ ɨ ɫ ɬ ɶ  Ɍ Ɉ  –  2  а в ɬ ɨ ɦ ɨ ɛ ɢ ɥ ɹ , ɱ ɟ ɥ .ɱ ., 5 ;

        Ɍ –  ɬ ɪ ɭд ɨ ɟ ɦ ɤ ɨ ɫ ɬ ɶ  Ɍ Ɉ  –  1  а в ɬ ɨ ɦ ɨ ɛ ɢ ɥ ɹ , ɱ ɟ

[ ]

ɥ .ɱ .,[5 ] .
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Ɍаɛɥɢɰа 2.9 – Ɍɪɭдɨɟɦɤɨɫɬɢ ɌɈ пɨ ɦаɪɤаɦ авɬɨɦɨɛɢɥɟɣ. 

Ɇаɪɤа 

Ɍɪɭдɨɟɦɤɨɫɬɶ ɨɛɫɥɭɠɢваɧɢɹ, ɱɟɥ. 

ɱаɫ. 

ɌɈ-1 ɌɈ-2 

ɄаɦȺɁ 3,4 14,6 

ȽȺɁ-3302 1 4,7 

 

Ɍаɛɥɢɰа 2.10 – Ɂаɬɪаɬɵ ɬɪɭда ɧа пɪɨвɟдɟɧɢɟ ɌɈ авɬɨɦɨɛɢɥɟɣ. 

Ɇаɪɤа 

Ɍɪɭдɨɟɦɤɨɫɬɶ ɨɛɫɥɭɠɢваɧɢɣ, ɱɟɥ 

ɱаɫ 

ɌɈ-1 ɌɈ-2 

ɄȺɆȺɁ 775,2 1109,6 

ȽȺɁ-3302 277 437,1 

Вɫɟɝɨ: 1052,2 1546,7 

Вɫɟɝɨ: 2598,9 

 

ɋɭɦɦаɪɧаɹ ɬɪɭдɨɟɦɤɨɫɬɶ вɵпɨɥɧɟɧɢɹ ɌɈ дɥɹ ɬɪаɤɬɨɪɨв ɢ 

авɬɨɦɨɛɢɥɟɣ: 

АɜɌɊɌɈ ɌɌɌ  ,       (2.8) 

 

ɌɌɈ = 537,5+2598,9= 3136,4 ɱɟɥ. ɱаɫ.     
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2.4 Ɉɩɪɟɞɟɥɟɧɢɟ  ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɱɢɯ ɩɭɧɤɬɚ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 

 

ɑɢɫɥɟɧɧɨɫɬɶ ɪаɛɨɱɢɯ  : 

 

  ɊɋɆɈɊ

ɌɈɊЗ
Ɋ

ɌКК

Ɍ
N





**

*


 ,     (2.9) 

 

ɝдɟ  ηНɁ – ɧɟɪавɧɨɦɟɪɧɨɫɬɶ ɡаɝɪɭɡɤɢ пɭɧɤɬа ɌɈ, ηНɁ = 1,3, [2, 5]  

Ʉɪ – ɱɢɫɥɨ ɪаɛɨɱɢɯ дɧɟɣ в ɝɨдɭ, Ʉɪ = 252, [5] ; 

Ɍɫɦ – пɪɨдɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, ɱ.; Ɍɫɦ = 8 ɱ. , Д10Ж; 

Ʉɨ  – ɨɛɳɟɟ ɱɢɫɥɨ ɪаɛɨɱɢɯ дɧɟɣ ɨɬпɭɫɤа, Ʉɨ = 24 дɧɹ, Д10Ж; 

ɪ – ɤɨɷɮɮɢɰɢɟɧɬ пɨɬɟɪɶ ɪаɛɨɱɟɝɨ вɪɟɦɟɧɢ, ɪ = 0,88, [10]. 

 

NP = 3136,4*1,3/((252-24)*8*0,88) = 2,54 

    

Пɪɢɧɢɦаɟɦ NP = 3 ɱɟɥɨвɟɤ. 

 

2.5 Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɥɨɳɚɞɟɣ ɩɭɧɤɬɚ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢ ɩɨɞɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɍɱɢɬɵваɹ ɨɫɨɛɟɧɧɨɫɬɢ пɪɨвɟдɟɧɢɹ ɪаɛɨɬ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ пɪɨɰɟɫɫɨв , 

ɨɛɴёɦа вɵпɨɥɧɹɟɦɵɯ ɪаɛɨɬ пɨ ɢɦɟɸɳɢɦɫɹ ɟдɢɧɢɰаɦ ɬɟɯɧɢɤɢ, пɪɨɢɡвɟдёɦ 

пɨдɛɨɪ ɧɟɨɛɯɨдɢɦɨɣ ɨɫɧаɫɬɤɢ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭдɨваɧɢɹ, ɫɬɟɧдɨв дɥɹ 

ɨɛɨɪɭдɨваɧɢɹ пɭɧɤɬа ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢваɧɢɹ ɢ ɪɟɦɨɧɬа ɬɟɯɧɢɤɢ. 
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Ɍаɛɥɢɰа 2.11 - Вɟдɨɦɨɫɬɶ ɨɛɨɪɭдɨваɧɢɹ. 

№
 п

ɨɡ
. ɧ

а 
пɥ

аɧ
ɟ 

 
Наɢɦɟɧɨваɧɢɟ 
ɨɛɨɪɭдɨваɧɢɹ 

 
ɒɢɮɪ 

ɢɥɢ 
ɦаɪɤа Ʉ

ɨɥ
ɢɱ

ɟɫ
ɬв

ɨ 

 
Ƚаɛаɪɢɬɧɵɟ 

ɪаɡɦɟɪɵ, ɦɦ. 

Ɂаɧɢɦаɟɦаɹ 
пɥɨɳадɶ 

Ɇɨɳ
-ɫɬɶ, 
ɤВɬ. 

ȿд. 
ɨɛɨɪ
ɭд 
ɦ2. 

Вɫɟɝɨ. 
ɦ2. 

1 
Ʉɨɦпɥɟɤɬ ɨɫɧаɫɬɤɢ 

ɪаɛɨɱɟɝɨ ɦɟɫɬа 
ɦаɫɬɟɪа-ɧаɥадɱɢɤа 

ɈɊȽ-4999Ⱥ 
ȽɈɋНɂɌɂ 

1  2 2  

2 Вɟɪɫɬаɤ 
ɈɊȽ1468-01-

060Ⱥ  
ȽɈɋНɂɌɂ 

2 1200ɏ800ɏ805 1 2  

3 
Ɇаɫɥɨɧаɝɧɟɬаɬɟɥɶ-ɧаɹ 

ɭɫɬаɧɨвɤа 
5126.000 

ȽɈɋНɂɌɂ 
2 1600ɏ430ɏ1900 0,7 1,4  

4 ɍɫɬаɧɨвɤа дɥɹ ɦɨɣɤɢ 
ɈɆ-5362 

ȽɈɋНɂɌɂ 
1 900ɏ600ɏ560 0,6 0,6 0,5 

5 
Ʌаɪɶ дɥɹ ɨɛɬɢɪɨɱɧɨɝɨ 

ɦаɬɟɪɢаɥа 
5133.000 

ȽɈɋНɂɌɂ 
1 1000ɏ500ɏ850 0,5 0,5  

6 
ɍɫɬаɧɨвɤа дɥɹ 

пɪɨɦɵвɤɢ ɫɢɫɬɟɦɵ 
ɫɦаɡɤɢ двɢɝаɬɟɥɟɣ 

ɈɆ-2871В 1 1070ɏ825ɏ830 0,9 0,9 1 

7 əɳɢɤ дɥɹ пɟɫɤа 
5139.000 

ȽɈɋНɂɌɂ 
1 500ɏ500ɏ1000 0,25 0,25  

8 
ɍɫɬаɧɨвɤа дɥɹ ɫɦаɡɤɢ 

ɢ ɡапɪавɤɢ 
ɈɁ-4967Ɇ 
ȽɈɋНɂɌɂ 

1 3770ɏ750ɏ2055 2,9 2,9 2,5 

9 ɋɟɤɰɢɹ ɫɬɟɥɥаɠа 
5152.000 

ȽɈɋНɂɌɂ 
6 1500ɏ600ɏ600 0,9 1,8  

10 
ɋɬаɧɨɤ ɬɨɱɢɥɶɧɨ- 

ɲɥɢɮɨваɥɶɧɵɣ 
3Ȼ634 1 1000ɏ665ɏ1230 0,7 0,7 4,5 

11 
ɋɬаɧɨɤ ɧаɫɬɨɥɶɧɵɣ 

ɫвɟɪɥɢɥɶɧɵɣ 
2Ɇ112 1 770X370X820 0,3 0,3 0,6 

12 
Пɨдɫɬавɤа пɨд 
ɨɛɨɪɭдɨваɧɢɟ 

5143.000 
ȽɈɋНɂɌɂ 

1 1500ɏ600ɏ600 0,9 0,9  

13 Пɪɟɫɫ ɝɢдɪавɥɢɱɟɫɤɢɣ 
ɈɄɋ-1671Ɇ 
ȽɈɋНɂɌɂ 

1 1500ɏ640ɏ940 0,96 0,96 4,5 

14 ɒɤаɮ дɥɹ ɢɧɫɬɪɭɦɟɧɬа 
5126.000 

ȽɈɋНɂɌɂ 
2 1600ɏ430ɏ1900 0,7 1,4  

15 ɋɬɨɥ ɦɨɧɬаɠɧɵɣ 
ɈɊȽ-1468-01-

080Ⱥ 
ȽɈɋНɂɌɂ 

1 1200ɏ800ɏ600 1 1  

16 Вɟɪɫɬаɤ ɫɥɟɫаɪɧɵɣ 
ɈɊȽ1468-01-

060Ⱥ 
ȽɈɋНɂɌɂ 

1 1200X800X820 1 1  

17 Ʉɪаɧ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ȽɈɋɌ 22045-82 1    3,0 
18 Ɉɫɦɨɬɪɨваɹ ɹɦа  2 800ɯ7000ɯ1400 5,6 11,2  

19 
Пɪɢɫпɨɫɨɛɥɟɧɢɟ дɥɹ 

ɪɟɦɨɧɬа ȾВɋ 
 1 980ɯ1315ɯ820 1,29 1,29 5,5 

Вɫɟɝɨ:     29,81 16.6 
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Ⱦɥɹ ɨɛпɪɟдɟɥɟɧɢɹ ɧɟɨɛɯɨдɢɦɨɣ пɥɨɳадɢ ɭɱаɫɬɤа дɥɹ пɭɧɤɬа ɌɈ ɧɟɨɛɴɨдɢɦɨ 

ɭɱɢɬɵваɬɶ ɤɨɥɢɱɟɫɬвɨ ɬɟɯɧɢɤа ɧаɯɨдɹɳɟɣɫɹ ɧа ɭɱаɫɬɤɟ, а ɬаɤ ɠɟ пɥɨɳадɢ 

ɡаɧɢɦаɟɦɵɟ ɫɬɟɧдаɦɢ ɢ пɪɨɱɢɦ ɨɛɨɪɭдɨваɧɢɟɦ. 

 

  *Ɍ Ɉ ɨɛ ɆF F F   ,     (2.10) 

 

ɝдɟ  Fɭɱ – ɪаɫɱɟɬɧаɹ пɥɨɳадɶ ɭɱаɫɬɤа, ɦ2; 

Fɨɛ – пɥɨɳадɶ, ɡаɧɢɦаɟɦаɹ ɨɛɨɪɭдɨваɧɢɟɦ, ɦ2; 

FɆ – пɥɨɳадɶ, ɡаɧɢɦаɟɦаɹ ɬɟɯɧɢɤɨɣ, FɆ = 22 ɦ2, [5]; 

σ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵваɸɳɢɣ пɪɨɯɨдɵ ɢ ɪаɛɨɱɢɟ ɡɨɧɵ, Д10Ж. 

 

FɌɈ = (32,94+22)*3,5 = 192,29 ɦ2. 

 

Пɪɢɧɢɦаɟɦ пɥɨɳадɶ ɭɱаɫɬɤа 216 ɦ2, (12ɯ18 ɦ). 
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2.6 Ɉɯɪɚɧɚ ɬɪɭɞɚ 

 

ɋɨɰɢаɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɦɟɪɨпɪɢɹɬɢɹ пɨ ɨɛɟɫпɟɱɟɧɢɸ ɛɟɡɨпаɫɧɨɫɬɢ 

ɢ ɡдɨɪɨвɶɹ ɭɫɥɨвɢɣ ɬɪɭда ɨпɪɟдɟɥɹɸɬɫɹ ɨɫɧɨвɧɵɦ ɡаɤɨɧɨɦ - Ʉɨɧɫɬɢɬɭɰɢɟɣ 

ɫɬɪаɧɵ, ɬɪɭдɨвɵɦ ɡаɤɨɧɨдаɬɟɥɶɫɬвɨɦ, ɦɟɠɨɬɪаɫɥɟвɵɦɢ ɧɨɪɦаɦɢ ɢ 

пɪавɢɥаɦɢ; ɨɛɭɱɟɧɢɟ ɪаɛɨɬаɸɳɢɯ ɛɟɡɨпаɫɧɵɦ ɦɟɬɨдаɦɢ пɪɢɟɦаɦ ɪаɛɨɬɵ, 

ɪаɰɢɨɧаɥɶɧɨɣ ɨɪɝаɧɢɡаɰɢɟɣ ɬɪɭда ɢ ɨɬдɵɯа. 

Ȼɟɡɨпаɫɧɵɟ ɫаɧɢɬаɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɭɫɥɨвɢɹ ɬɪɭда ɨɛɟɫпɟɱɢваɟɬɫɹ 

ɧɨɪɦаɦɢ ɧа дɨпɭɫɬɢɦɵɟ пɪɟдɟɥɵ ɬɟɦпɟɪаɬɭɪɵ ɢ вɥаɠɧɨɫɬɶ вɨɡдɭɯа в 

пɪɨɢɡвɨдɫɬвɟɧɧɵɯ пɨɦɟɳɟɧɢɹɯ, ɫɨдɟɪɠаɧɢɟ в ɧɟɦ пɵɥɢ, ɝаɡɨв, паɪа ɢ дɪɭɝɢɯ 

вɪɟдɧɵɯ вɟɳɟɫɬв, вɢɛɪаɰɢɢ, ɲɭɦа, ɪаɰɢɨɧаɥɶɧɵɦ ɟɫɬɟɫɬвɟɧɧɵɦ ɢ 

ɢɫɤɭɫɫɬвɟɧɧɵɦ ɨɫвɟɳɟɧɢɟɦ, ɭɫɬɪɨɣɫɬвɨɦ ɫпɟɰɢаɥɶɧɵɦ пɪɨɢɡвɨдɫɬвɟɧɧɵɯ ɢ 

ɝɢɝɢɟɧɢɱɟɫɤɢɯ пɨɦɟɳɟɧɢɣ в авɬɨɬɪаɧɫпɨɪɬɧɵɯ пɪɟдпɪɢɹɬɢɹɯ. 

 

2.7  ȼɢɞɵ ɢɧɫɬɪɭɤɬɚɠɟɣ, ɩɪɨɜɨɞɢɦɵɯ ɩɪɢ ɞɨɩɭɫɤɟ ɧɚ ɪɚɛɨɬɭ 

 

ɂɧɫɬɪɭɤɬаɠ пɨ ɫвɨɟɦɭ ɯаɪаɤɬɟɪɭ ɢ вɪɟɦɟɧɢ пɪɨвɟдɟɧɢɹ пɨдɪаɡдɟɥɹɟɬɫɹ 

ɧа:  

1. Ввɨдɧɵɣ; 

2. Пɟɪвɢɱɧɵɣ ɧа ɪаɛɨɱɟɦ ɦɟɫɬɟ; 

Ɂ. Пɨвɬɨɪɧɵɣ; 

4. Вɧɟпɥаɧɨвɵɣ; 

5. ɐɟɥɟвɨɣ. 

Ʉаɤ ɬɨɥɶɤɨ ɧа пɪɟдпɪɢɹɬɢɟ пɨɫɬɭпаɟɬ ɧɨвɵɣ ɪаɛɨɬɧɢɤ, ɬɨ ɥɢ ɷɬɨ 

пɪɨɯɨɠдɟɧɢɟ пɪаɤɬɢɤɢ, ɬɨ ɥɢ ɫɬаɠɢɪɨвɤа, даɠɟ ɟɫɥɢ ɷɬɨ ɤɨɧɬɪаɤɬɧаɹ ɢɥɢ 

вɪɟɦɟɧɧаɹ ɪаɛɨɬа, ɨɧ дɨɥɠɟɧ пɪɨɣɬɢ ввɨдɧɵɣ ɢɧɫɬɪɭɤɬаɠ. 

ɗɬɨɬ вɢд ɢɧɫɬɪɭɤɬаɠа дɨɥɠɟɧ пɪɨвɨдɢɬɶ ɢɧɠɟɧɟɬ ɨɬдɟɥа ɈɌ ɂ ПȻ, 

ɥɢɛɨ ɥɢɰɨ ɧа ɤɨɬɨɪɨɝɨ ɢɦɟɟɬɫɹ пɪɢɤаɡ ɨ ɧаɡɧаɱɟɧɢɢ ɟɝɨ ɨɬвɟɬɫɬвɟɧɧɵɦ ɡа 

пɪɨвɟдɟɧɢɟ ввɨдɧɨɝɨ ɢɧɫɬɪɭɤɬаɠа. 
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Пɨɫɥɟ пɪɨвɟдɟɧɢɹ ɢɧɫɬɪɭɤɬаɠа ɫɨɬɪɭдɧɢɤ дɨɥɠɟɧ пɪɨɣɬɢ ɬɟɫɬ ɧа 

ɡɧаɧɢɟ ɢ ɭɫвɨɟɧɢɟ пɨɥɭɱɟɧɨɣ ɢɧɮɨɪɦаɰɢɢ. 

Пɟɪвɢɱɧɵɣ ɠɟ ɢɧɫɬɪɭɤɬаɠ ɦɨɠɟɬ пɪɨвɨдɢɬɶ ɧɟпɨɫɪɟдɫɬвɟɧɧɨ 

ɪɭɤɨвɨдɢɬɟɥɶ ɪаɛɨɬ, ɧаɱаɥɶɧɢɤ ɭɱаɫɬɤа. ɗɬɨɬ вɢд ɢɧɫɬɪɭɤɬаɠа ɬаɤ ɠɟ 

ɫɱɢɬаɟɬɫɹ ɢɧɫɬɪɭɤɬаɠɨɦ ɧа ɪаɛɨɱɟɦ ɦɟɫɬɟ. 

Нɟɨɛɯɨдɢɦɨ пɪɨɢɡвɨдɢɬɶ пɨвɬɨɪɧɵɟ ɢɧɫɬɪɭɤɬаɠɢ. Ʉаɤ пɪавɢɥɨ, ɨɧɢ 

пɪɨвɨдɹɬɫɹ ɪаɡ в ɤваɪɬаɥ ɢɥɢ ɪаɡ в пɨɥ ɝɨда. 

ȿɫɬɶ ɪаɡɧɨвɢдɧɨɫɬɶ ɢɧɫɬɪɭɤɬаɠа – вɧɟпɥаɧɨвɵɣ ɢɧɫɬɪɭɤɬаɠ. Ɉɧ 

пɪɨвɨдɢɬɫɹ ɧа ɪаɛɨɱɟɦ ɦɟɫɬɟ ɫ ɰɟɥɶɸ ɨɛɧɨвɥɟɧɢɹ ɢɧɫɬɪɭɤɰɢɣ ɢɥɢ дɪɭɝɨɣ 

ɢɧɮɨɪɦаɰɢɢ, а ɬаɤ ɠɟ в ɫɥɭɱаɟ вɨɡвɪаɳɟɧɢɹ ɪаɛɨɬɧɢɤа пɨɫɥɟ пɟɪɟɪɵва в 

ɪаɛɨɬɟ ɛɨɥɟɟ 30 дɧɟɣ. 

Ɂɨɧа ɨɬвɟɬɫɬвɟɧɧɨɫɬɢ ɡа ɛɟɡɨпаɫɧɨɫɬɶ ɥɸдɟɣ ɧа пɪɟдпɪɢɹɬɢɢ 

пɪɢɧадɥɟɠɢɬ ɪаɛɨɬɨдаɬɟɥɸ. Нɟɥɶɡɹ ɢɫɤɥɸɱаɬɶ ɢ ɪаɛɨɬɭ ɫɨɨɬвɟɬɫɬвɭɸɳɢɯ 

ɫɥɭɠɛ, ɤɨɬɨɪɵɟ ɟɫɬɶ в ɨɪɝаɧɢɡаɰɢɢ. Пɪɨвɟдɟɧɢɟ ɢɧɫɬɪɭɤɬаɠа, ɪаɡɪаɛɨɬɤа 

ɧɨɪɦаɬɢвɧɨɣ дɨɤɭɦɟɧɬаɰɢɢ, пɪɨвɟɪɤа ɡɧаɧɢɣ в даɧɧɨɣ ɨɛɥаɫɬɢ - вɫɟ ɷɬɨ 

ɨɛɹɡаɧɧɨɫɬɢ ɪаɛɨɬɨдаɬɟɥɹ. 

ɑɬɨ ɬаɤɨɟ ɨɯɪаɧа ɬɪɭда ɧа пɪɟдпɪɢɹɬɢɢ. Ȼɟɡɨпаɫɧɨɫɬɶ ɢ ɫɨɯɪаɧɟɧɢɟ 

ɡдɨɪɨвɶɹ ɪаɛɨɬɧɢɤɨв дɨɥɠɧɨ ɛɵɬɶ в пɪɢɨɪɢɬɟɬɟ ɧа ɥɸɛɨɦ пɪɟдпɪɢɹɬɢɢ. 

Ваɠɧɨ, ɱɬɨɛɵ ɪаɛɨɬɨдаɬɟɥɶ ɨɛɟɫпɟɱɢɥ вɫɟ ɧɟɨɛɯɨдɢɦɵɟ ɭɫɥɨвɢɹ, 

пɨɡаɛɨɬɢɥɫɹ ɨ ɫɨɛɥɸдɟɧɢɢ пɪавɢɥ ɬɟɯɧɢɤɢ ɬɪɭда. Ⱥ ɷɬɨ ɰɟɥɵɣ ɤɨɦпɥɟɤɫ ɦɟɪ, 

ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬ ɨɬвɟɬɫɬвɟɧɧɨɝɨ пɨдɯɨда. 

ɐɟɥɶ ɤɨɦпɥɟɤɫа ɷɬɢɯ ɦɟɪ ɡаɤɥɸɱаɟɬɫɹ в ɬɨɦ, ɱɬɨɛɵ ɨɛɟɫпɟɱɢɬɶ ɧа 

вɵɫɲɟɦ ɭɪɨвɧɟ ɛɟɡɨпаɫɧɨɫɬɶ дɥɹ ɪаɛɨɬɧɢɤɨв пɪɟдпɪɢɹɬɢɹ. Ɉɫɧɨвɧɵɟ 

ɬɪɟɛɨваɧɢɹ ɢ ɧɨɪɦɵ ɡаɮɢɤɫɢɪɨваɧɵ в Ɍɪɭдɨвɨɦ ɤɨдɟɤɫɟ. Пɨɦɢɦɨ ɤɨдɟɤɫа, 

дɟɣɫɬвɭɸ ɢ дɪɭɝɢɟ ɧɨɪɦаɬɢвɧɵɟ аɤɬɵ в даɧɧɨɣ ɫɮɟɪɟ. Ȼɟɡ ɡɧаɧɢɣ в ɷɬɨɣ 

ɨɛɥаɫɬɢ ɧɢɤаɤ ɧɟ ɨɛɨɣɬɢɫɶ. 

Ʉɨɧɟɱɧɨ, пɪɟдпɪɢɹɬɢɹ ɦɨɝɭɬ ɢɦɟɬɶ ɪаɡɧɭɸ ɨɬɪаɫɥɟвɭɸ ɧапɪавɥɟɧɧɨɫɬɶ, 

ɧɨ ɬɟɯɧɢɤа ɛɟɡɨпаɫɧɨɫɬɢ ɢ ɦɟɪɨпɪɢɹɬɢɹ пɨ ɨɯɪаɧɟ ɬɪɭда дɨɥɠɧɵ 

пɪɢɫɭɬɫɬвɨваɬɶ ɛɟɡɨɝɨвɨɪɨɱɧɨ. Ɉɫɧɨва вɫɟɯ ɦɟɪ - ɷɬɨ пɪɟдɨɬвɪаɳɟɧɢɟ 

ɬɪавɦɨɨпаɫɧɵɯ ɫɢɬɭаɰɢɣ. 
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Ʉɨɦпɥɟɤɫ ɨɛɹɡаɬɟɥɶɧɵɯ ɬɪɟɛɨваɧɢɣ, ɤɨɬɨɪɵɟ ɪаɛɨɬɨдаɬɟɥɶ ɨɛɹɡаɧ 

ɫɨɡдаɬɶ: 

ɂɫпɨɥɶɡɨваɧɢɹ ɧадɥɟɠаɳɟɝɨ ɨɛɨɪɭдɨваɧɢɹ; 

ɋвɨɟвɪɟɦɟɧɧɨɟ ɨɛɫɥɭɠɢваɧɢɟ ɢ ɪɟɦɨɧɬ ɨɛɨɪɭдɨваɧɢɹ; 

ɋɨɛɥɸдɟɧɢɟ пɪавɢɥ пɨɠаɪɧɨɣ ɛɟɡɨпаɫɧɨɫɬɢ; 

Ɉɛɟɫпɟɱɟɧɢɟ пɪɟдпɪɢɹɬɢɹ дɨɫɬаɬɨɱɧɨɣ ɨɫвɟɳɟɧɧɨɫɬɶɸ, вɟɧɬɢɥɹɰɢɟɣ ɢ 

ɬаɤ даɥɟɟ; 

Пɪɟдɨɫɬавɥɟɧɢɟ ɪаɛɨɬɧɢɤаɦ ɫпɟɰɨдɟɠдɵ, ɫɪɟдɫɬв ɢɧдɢвɢдɭаɥɶɧɨɣ 

ɡаɳɢɬɵ. Ɉɪɢɟɧɬɢɪɨвɨɱɧɨ ɧа ɫпɟɰɢɮɢɤɭ пɪɨɢɡвɨдɫɬва; 

ɂɧɮɨɪɦɢɪɨваɧɢɟ ɪаɛɨɬɧɢɤɨв; 

Ɉɛɨɪɭдɨваɧɢɟ ɪаɛɨɱɢɯ ɦɟɫɬ пɨ вɫɟɦ пɪавɢɥаɯ ɨɯɪаɧɵ ɬɪɭда. 

Ваɠɧɨ, ɱɬɨɛɵ ɢ ɫɨɬɪɭдɧɢɤɢ пɪɢɧɢɦаɥɢ ɧɟпɨɫɪɟдɫɬвɟɧɧɨɟ ɭɱаɫɬɢɟ в 

ɨɛɟɫпɟɱɟɧɢɟ ɫвɨɟɣ ɫɨɛɫɬвɟɧɧɨɣ ɛɟɡɨпаɫɧɨɫɬɢ. Ȼɨɥɶɲаɹ ɱаɫɬɶ ɧаɪɭɲɟɧɢɣ, 

ɧɟɫɱаɫɬɧɵɯ ɫɥɭɱаɟв, аваɪɢɣ пɪɨɢɫɯɨдɢɬ ɢɡ-ɡа ɧɟɤɨɦпɟɬɟɧɬɧɨɫɬɢ ɪаɛɨɬɧɢɤɨв. 

ɂɦɟɧɧɨ пɨɷɬɨɦɭ ɤаɠдɵɣ ɨɛɹɡаɧ ɡɧаɬɶ вɫɟ ɨɫɨɛɟɧɧɨɫɬɢ ɨɛɟɫпɟɱɟɧɢɹ 

ɧɟɨɛɯɨдɢɦɵɯ ɭɫɥɨвɢɣ ɧа ɪаɛɨɱɟɦ ɦɟɫɬɟ, ɫɨɛɥɸдаɬɶ вɫɟ ɬɪɟɛɨваɧɢɹ 

ɷɤɫпɥɭаɬаɰɢɢ ɨɛɨɪɭдɨваɧɢɹ, ɨɛɥадаɬɶ ɡɧаɧɢɹɦɢ пɨ ɢɧɫɬɪɭɤɬаɠɭ, ɧɨɫɢɬɶ 

ɫпɟɰɨдɟɠдɭ, ɫɨɛɥɸдаɬɶ ɬɪɟɛɨваɧɢɹ пɨɠаɪɧɨɣ ɛɟɡɨпаɫɧɨɫɬɢ. Ɉɬ ɬɨɝɨ, 

ɧаɫɤɨɥɶɤɨ ɝɪаɦɨɬɟɧ ɱɟɥɨвɟɤ в даɧɧɨɣ ɨɛɥаɫɬɢ, ɡавɢɫɢɬ ɟɝɨ ɫɨɛɫɬвɟɧɧаɹ 

ɠɢɡɧɶ. 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɡаɝɪɹɡɧɟɧɢɹ аɬɦɨɫɮɟɪɵ ɧа ɭɱаɫɬɤаɯ ɫ пɨвɵɲɧɧɵɯ 

вɵдɟɥɟɧɢɟɦ пɵɥɢ ɭɫɬаɧɨвɥɟɧ вɨɡдɭɲɧɵɣ ɮɢɥɶɬɪ. Ⱦɥɹ ɫɛɨɪа ɡаɝɪɹɡɧɟɧɧɨɣ 

вɟɬɨɲɢ ɭɫɬаɧɨвɥɟɧ ɦɟɬаɥɥɢɱɟɫɤɢɣ ɹɳɢɤ ɫ ɤɪɵɲɤɨɣ. ɍɬɢɥɢɡɢɪɨваɬɶ ɟɝɨ 

ɫɨдɟɪɠɢɦɨɟ ɧɟɨɛɯɨдɢɦɨ ɟɠɟдɧɟвɧɨ. Нɟɨɛɯɨдɢɦɨ ɢɫɤɥɸɱɢɬɶ пɪɨɥɢв 

ɪаɫɬвɨɪɢɬɟɥɟɣ, ɛɟɧɡɢɧа, ɥаɤɨɤɪаɫɨɱɧɵɯ ɦаɬɟɪɢаɥɨв ɧа пɨɥ ɢ ɡɟɦɥɸ, ɬаɤ ɤаɤ 

ɯɢɦɢɱɟɫɤɢɟ вɟɳɟɫɬва ɧа пɨɱвɟ, пɨɥаɯ ɢ аɫɮаɥɶɬɟ пɨпадаɸɬ в ɫɬɨɱɧɵɟ вɨдɵ ɢ 

даɥɟɟ ɡаɝɪɹɡɧɹɸɬ пɪɢпɨдɭ. ɂɫпаɪɹɹɫɶ, ɨɧɢ ɬаɤɠɟ ɡаɝɪɹɡɧɹɸɬ аɬɦɨɫɮɟɪɭ. 

Нɟɨɛɯɨдɢɦɨ ɡаɫɵпаɬɶ ɬɨɥɶɤɨ ɱɬɨ ɨɛɪаɡɨвавɲɟɟɫɹ пɹɬɧɨ пɟɫɤɨɦ ɢɥɢ 

дɟɪɟвɹɧɧɵɦɢ ɨпɢɥɤаɦɢ ɢ ɭɬɢɥɢɡɢɪɨваɬɶ ɢɯ в ɦɭɫɨɪɧɵɯ паɤɟɬаɯ.  
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ɍɤаɡаɧɧɵɟ ɦɟɪɨпɪɢɹɬɢɹ пɨ ɨɯɪаɧɟ ɨɤɪɭɠаɸɳɟɣ ɫɪɟдɵ пɪɢɡваɧɵ 

пɨвɵɫɢɬɶ ɧɟ ɬɨɥɶɤɨ ɧɟпɨɫɪɟдɫɬвɟɧɧɨ ɫаɦɨ ɫɨɫɬɨɹɧɢɟ ɨɤɪɭɠаɸɳɟɣ ɫɪɟдɵ ɧɨ 

ɢ вɥɢɹɧɢɟ ɟɝɨ ɧа ɡдɨɪɨвɶɟ ɫɨɬɪɭдɧɢɤɨв ɢ ɢɯ ɫпɢɯɨɷɦɨɰɢɨɧаɥɶɧɨɟ ɫɨɫɬɨɹɧɢɹ 

ɧа ɪаɛɨɱɟɦ ɦɟɫɬɟ 

 

2.8 Ɏɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

 

На пɪɟдпɪɢɹɬɢɢ ɢɦɟɸɬɫɹ ɫɨɬɪɭдɧɢɤɢ ɤɨɬɨɪɵɯ ɭɫɥɨвɧɨ ɦɨɠɧɨ ɪаɡɥɟдɢɬɶ 

ɧа 2 ɤаɬɟɝɨɪɢɢ: ɦаɲɢɧɢɫɬɵ ɢ вɨдɢɬɟɥɢ ɢ ɫпɟɰɢаɥɢɫɬɵ ɡаɧɹɬɵɟ ɧа ɪаɛɨɱɢɯ 

ɦɟɫɬаɯ, ɤаɤ пɪавɢɥɨ, ɷɬɨ ɫɬаɰɢɨɧаɪɧɵɟ ɭɫɬаɧɨвɤɢ ɢ ɫɬɟɧдɵ. В ɫɥɭɱаɟ 

вɨдɢɬɟɥɟɣ ɢ ɦаɲɢɧɢɫɬɨв, ɢɯ ɪаɛɨɬа ɫвɹɡаɧа ɫ ɛɨɥɶɲɨɣ пɫɢɯɢɱɟɫɤɨɣ 

ɧаɝɪɭɡɤɨɣ ɢ ɦаɥɨɣ пɨдвɢɠɧɨɫɬɶɸ, ɥɢɛɨ пɪɟɛɵваɧɢɟɦ в ɨдɢɧаɤɨвɨɦ 

пɨɥɨɠɟɧɢɢ ɬɟɥа дɥɢɬɟɥɶɧɨɟ вɪɟɦɹ, ɱɬɨ пɥɨɯɨ ɫɤаɡваɟɬɫɹ ɧа ɡдɨɪɨвɶɟ. В 

ɫɥɭɱаɟ ɫпɟɰɢаɥɢɫɬɨв ɪаɛɨɬаɸɳɢɯ ɧа ɫɬаɰɢɨɧаɪɧɵɯ пɨɫɬаɯ ɬɪɟɛɭɟɬɫɹ 

ɯɨɪɨɲаɹ ɤɨɨɪдɢɧаɰɢɹ двɢɠɟɧɢɣ, ɭɦɫɬвɟɧɧɨɟ ɧапɪɹɠɟɧɢɟ. Ɍаɤ ɠɟ ɬɪɟɛɭɟɬɫɹ 

пɨвɵɲɟɧɧаɹ вɵɧɨɫɥɢвɨɫɬɶ ɨɬдɟɥɶɧɵɯ ɝɪɭпп ɦɵɲɰ ɭ ɷɬɢɯ ɪаɛɨɬɧɢɤɨв. 

Ɉдɧɢɦ ɢɡ ваɠɧɵɯ ɮаɤɬɨɪɨв, ɤɨɬɨɪɵɣ ɧɟпɨɫɪɟдɫɬвɟɧɧɨ вɥɢɹɟɬ ɧа 

пɪɨɢɡвɨдɫɬвɟɧɧɵɣ пɪɨɰɟɫɫ ɹвɥɹɟɬɫɹ ɮɢɡɢɱɟɫɤаɹ ɤɭɥɶɬɭɪа ɧа пɪɨɢɡвɨдɫɬвɟ 

На ɪɹдɭ ɫ ɭɦɫɬвɟɧɧɵɦ ɬɪɭдɨɦ ɧа пɪɨɢɡвɨдɫɬвɟ пɪɟɨɛɥадаɟɬ ɮɢɡɢɱɟɫɤɢɣ 

ɬɪɭд. Вɫё ɷɬɨ ɨɬɹɝɨɳаɟɬɫɹ вɪɟдɧɵɦɢ ɮаɤɬɨɪаɦɢ, ɬаɤɢɦɢ ɤаɤ, вɪɟдɧɵɟ паɪɵ 

ɪɟаɤɬɢвɨв, пɨɫɬɨɹɧɧɵɟ ɡапаɯа пɪɨɱɢɯ ɯɢɦɢɱɟɫɤɢɯ вɟɳɟɫɬв, ɤɨɧɬаɤɬ ɫɨ 

ɫɦаɡɨɱɧɵɦɢ ɦаɬɟɪɢаɥаɦɢ, ɱɬɨ ɦɨɠɟɬ ɧɟɝаɬɢвɧɨ ɫɤаɡаɬɶɫɹ ɧа ɡдɨɪɨвɶɟ 

ɪаɛɨɱɢɯ. 

Пɪɨвɟдɟɧɢɟ ɪɟɝɭɥɹɪɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɭпɪаɠɧɟɧɢɣ ɧапɪавɥɟɧɧɵɯ ɧа 

ɬɪɟɧɢɪɨвɤɭ ɝɪɭпп ɦɵɲɰ ɢ ɧа ɪаɫɫɥаɛɥɟɧɢɟ ɢ ɫɦɟɧɭ ɪɨда дɟɹɬɟɥɶɧɨɫɬɢ 

пɨɥɨɠɢɬɟɥɶɧɨ ɫɤаɠɟɬɫɹ ɧа пɪɨɢɡвɨдɫɬвɟɧɧɨɦ пɪɨɰɟɫɫɟ. 

Ɋɟɤɨɦɟɧдɭɟɬɫɹ пɪɨвɨдɢɬɶ ɫпɟɰɢаɥɶɧɨ пɨдɝɨɬɨвɥɟɧɧɵɟ 

ɤваɥɢɮɢɰɢɪɨваɧɧɵɦ пɟɪɫɨɧаɥɨɦ ɪаɡɦɢɧɤɢ в ɫɟɪɟдɢɧɟ ɪаɛɨɱɟɝɨ дɧɹ. 

ɍпɪаɠɧɟɧɢɹ дɨɥɠɧɵ ɛɵɬɶ ɧапɪавɥɟɧɵ ɧа ɪаɫɬɹɠɤɭ ɧаɝɪɭɠɟɧɧɵɯ ɦɵɲɰ ɢ 

ɪаɡɪаɛɨɬɤɭ ɫɭɫɬавɨв. 
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Ɍаɤ ɠɟ, в ɪаɦɤаɯ ɝɨɫɭдаɪɫɬвɟɧɧɨɣ пɨɥɢɬɢɤɢ ɛɨɪɶɛɵ ɫ ɤɭɪɟɧɢɟɦ ɫɥɟдɭɟɬ 

ɭɫɬаɧɨвɢɬɶ ɡапɪɟɳаɸɳɢɟ ɤɭɪɟɧɢɟ ɡɧаɤɢ ɢ пɥаɤаɬɵ ɨ вɪɟдɟ ɤɭɪɟɧɢɹ, 

ɧаɡɧаɱɢɬɶ ɲɬɪаɮɵ ɡа ɤɭɪɟɧɢɟ в ɧɟпɨɥɨɠɟɧɧɨɦ ɦɟɫɬɟ. 

Ɋɟɤɨɦɟɧдɭɟɬɫɹ дɟɥаɬɶ пɪɨɢɡвɨдɫɬвɟɧɧɵɟ паɭɡɵ в ɯɨдɟ ɪаɛɨɱɟɝɨ дɧɹ, а в 

ɫɥɭɱаɟ вɨдɢɬɟɥɟɣ – ɨɫɬаɧавɥɢваɬɶɫɹ ɢ ɪаɡɦɢɧаɬɶɫɹ ɤаɠдɵɟ 200 ɤɦ пɭɬɢ. ɋ 

ɪаɡвɢɬɢɟɦ ɫɨвɪɟɦɟɧɧɵɯ ɤɨɦɦɭɧɢɤаɬɢвɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, пɪɨɤɨɧɬɪɨɥɢɪɨваɬɶ 

вɵпɨɥɧɟɧɢɟ ɪаɡɦɢɧɤɢ ɧɟ ɫɨɫɬавɢɬ ɬɪɭда. Ɉɛɹɡаɧɧɨɫɬɶ вɨɡɥаɝаɟɬɫɹ ɧа 

ɫпɟɰɢаɥɢɫɬа пɨ ɨɯɪаɧɟ ɬɪɭда. 
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3 ɄɈɇɋɌɊɍɄɌɈɊɋɄȺə ɑȺɋɌɖ 

 

3.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɤɨɧɫɬɪɭɤɰɢɢ 

 

В ɤаɱɟɫɬвɟ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɪаɡɪаɛɨɬɤɢ в даɧɧɨɣ ɱаɫɬɢ 

пɪɟдɥаɝаɟɬɫɹ ɪаɡɪаɛɨɬɤа пɪɢɫпɨɫɨɛɥɟɧɢɹ дɥɹ ɨɛɥɟɝɱɟɧɢɹ ɭɫɬаɧɨвɤɢ 

двɢɝаɬɟɥɹ ɧа ɫɬɟɧд дɥɹ ɪаɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɢɥɢ пɨдɴёɦɧɢɤ, ɱɬɨ пɨɡвɨɥɢɬ 

ɫɭɳɟɫɬвɟɧɧɨ ɪаɫɲɢɪɢɬɶ пɪɨɢɡвɨдɫɬвɟɧɧɵɟ вɨɡɦɨɠɧɨɫɬɢ, ɫɷɤɨɧɨɦɢɬɶ 

вɪɟɦɹ ɡаɬɪаɱɟɧɧɨɟ ɧа ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢваɧɢɟ. 

Ⱦɥɹ пɪɨвɟдɟɧɢɹ ɌɈ ɢ Ɋ двɢɝаɬɟɥɹ в ɰɟɥɹɯ ɷɤɨɧɨɦɢɢ ɫɪɟдɫɬв ɢ 

вɪɟɦɟɧɢ ɰɟɥɟɫɨɨɛɪаɡɧɨ пɪɢɦɟɧɹɬɶ пɟɪɟдвɢɠɧɨɣ ɤɪаɧ ɢɥɢ пɨдɴёɦɧɢɤ.  

Ɋаɡɪаɛɨɬаɧɧɨɟ пɪɢɫпɨɫɨɛɥɟɧɢɟ – ɷɬɨ ɫɨɫɬавɧаɹ ɫɢɫɬɟɦа ɫɨɫɬɨɹɳаɹ 

ɢɡ двɭɯ ɝɢдɪавɥɢɱɟɫɤɢɯ ɰɢɥɢɧдɪɨв: ɨɫɧɨвɧɨɝɨ ɪаɛɨɱɟɝɨ ɢ 

вɫпɨɦɨɝаɬɟɥɶɧɨɝɨ, вɵпɨɥɧɹɸɳɟɝɨ ɪɨɥɶ ɧаɝɧɟɬаɬɟɥɶɧɨɝɨ. Ɍаɤ ɠɟ в 

ɝɢдɪɨɫɢɫɬɟɦɭ ɤɨɧɫɬɪɭɤɰɢɢ вɯɨдɢɬ ɨɛɪаɬɧɵɣ ɤɥапаɧ ɢ ɬɪɭɛпɨпɪɨвɨдɵ. 

Наɝɧɟɬаɬɟɥɶɧɵɣ ɰɢɥɢɧдɪ ɢɦɟɟɬ пɟдаɥɶ – ɧɨɠɧɨɣ пɪɢвɨд. 

Ɋаɛɨɱɢɣ ɰɢɥɢɧдɪ ɫɨɟдɢɧɹɟɬɫɹ ɫ ɫɢɫɬɟɦɨɣ ɲаɪɧɢɪɧɨ ɫɨɟдɢɧёɧɧɵɯ ɪɵɱаɝɨв 

пɨ ɫɪɟдɫɬваɦ ɤɨɬɨɪɨɣ пɪɨɢɫɯɨдɢɬ пɨдɴёɦ двɢɝаɬɟɥɹ. В ɝɢдɪɨɫɢɫɬɟɦɭ ɭɫɬаɧɨвɤɢ 

ɡаɥɢваɟɬɫɹ ɨɛɵɱɧɨɟ ɝɢдɪавɥɢɱɟɫɤɨɟ  ɦаɫɥɨ дɥɹ ɫɬаɧдаɪɬɧɵɯ ɝɢдɪɨɫɢɫɬɟɦ, ɛɟɡ 

пɪɟдɴɹвɥɟɧɢɹ ɨɫɨɛɵɯ ɬɪɟɛɨваɧɢɣ. 

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ дɥɹ ɪаɡɥɢɱɧɵɯ ɬɢпɨв двɢɝаɬɟɥɟɣ ɬɪɟɛɭɟɬɫɹ 

ɢɡɝɨɬɨвɥɟɧɢɟ ɢɧдɢвɢдɭаɥɶɧɵɯ ɭɫɬаɧɨвɨɱɧɵɯ дɢɫɤɨв. 

ɍдɟɪɠаɧɢɟ двɢɝаɬɟɥɹ ɨɬ пɪɨвɨɪɨɬа ɨɫɭɳɟɫɬвɥɹɟɬɫɹ ɡа ɫɱёɬ ɱɟɪвɹɱɧɨɣ 

пɟɪɟдаɱɢ вɧɭɬɪɢ, ɤɨɬɨɪаɹ пɪɟдɨɬвɪаɳаɟɬ ɫаɦɨпɪɨɢɡвɨɥɶɧɵɣ пɨвɨɪɨɬ ɡа ɫɱёɬ 

ɛɨɥɶɲɢɯ ɫɢɥ ɬɪɟɧɢɹ. 

 

 

 

 
ɂɡɦ. Ʌɢɫт № дɨɤɭɦ. Пɨдпɢсь Ⱦаɬа 

Ʌɢɫɬ 
      1 
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Ɋаɡɪаɛ. əɤɢɦɨв 
Пɪɨвɟɪ. Ɇɟдвɟдɟв 
Ɋɟɰɟɧɡ.  

Н.Ʉɨɧɬɪ. Ɇɟдвɟдɟв 
ɍɬв. Ⱥдɢɝаɦɨв 

Пɪɢɫпɨɫɨɛɥɟɧɢɟ  дɥɹ 
ɪɟɦɨɧɬа двɢɝаɬɟɥɟɣ 

ɉɨяɫɧɢɬɟɥьɧɚя ɡɚɩɢɫɤɚ 

Ʌɢɬ. Ʌɢɫɬɨв 
 

Ʉаɡаɧɫɤɢɣ ȽȺɍ  
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ȿɫɥɢ в пɪɨɰɟɫɫɟ ɪаɛɨɬ ɬɪɟɛɭɟɬɫɹ пɪɨɢɡвɨдɢɬɶ ɭдаɪɧɵɟ ɧаɝɪɭɡɤɢ ɧа 

двɢɝаɬɟɥɶ, ɬɨ пɨдɤɥадɵваɸɬ ɪɟɡɢɧɨвɵɟ дɟɦпɮɢɪɢɸɳɢɟ пɨдɤɥадɤɢ. 

Ɉɛɫɥɭɠɢваɧɢɟ ɫɬɟɧда ɦɨɠɧɨ пɪɨɢɡвɨдɢɬɶ ɤɪаɣɧɟ ɪɟдɤɨ ɢ пɨ 

ɧɟɨɛɯɨдɢɦɨɫɬɢ ɢ ɟɝɨ ɡаɝɪɭɠɟɧɧɨɫɬɢ, в ɪаɛɨɬɵ пɨ ɨɛɫɥɭɠɢваɧɢɸ вɯɨдɢɬ 

ɡаɦɟɧа ɦаɫɥа в ɝɢдɪɨɫɢɫɬɟɦɟ, ɫɦаɡɤа ɲаɪɧɢɪɨв, ɢ пɪɨвɟɪɤа ɫɨɫɬɨɹɧɢɹ, 

ɦɟɯаɧɢɱɟɫɤɢɯ ɢ ɝɢдɪавɥɢɱɟɫɤɢɯ ɱаɫɬɟɣ. 

Пɪɨвɟɪɹɸɬɫɹ ɪаɦɵ ɢ ɬɹɝɢ ɧа ɧаɥɢɱɢɟ ɬɪɟɳɢɧ, ɝɢдɪавɥɢɤа – ɧа ɧаɥɢɱɢɟ 

пɨдɬёɤɨв. 

 

3.2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɩɪɨɱɧɨɫɬɧɵɟ ɪɚɫɱɟɬɵ  

3.2.1 Ɋɚɫɱɟɬ ɜɚɥɚ 

 

Ⱦɢаɦɟɬɪ вɵɯɨдɧɨɝɨ ɤɨɧɰа ваɥа: 

 

634
15143

101216

r

T16
d 3

3

3

ê

,
,










  ɦɦ                                        (3.1) 

 

ɝдɟ   rɤ – дɨпɭɫɬɢɦɨɟ ɧапɪɹɠɟɧɢɟ ɧа ɤɪɭɱɟɧɢɟ; 

Ɍ – ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ваɥа. 

ɂɡ ɨпɪɟдɟɥɟɧɢɹ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ: 

 

Ɍ=GR;                                                                 (3.2) 

 

ɝдɟ ,  G - ɫɢɥа, пɪɢɤɥадɵваɟɦаɹ ɤ ваɥɭ; 

  

 G=mg;                                                                 (3.3) 

 

 

 

ɂɡɦ Ʌɢɫɬ № дɨɤɭɦ. Пɨдпɢɫɶ Ⱦаɬа 

Ʌɢɫɬ 
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ɝдɟ  , m  =  400 ɤɝ;  

          g  =  9,8  ɦ/ɫ2 . 

           G = 400    9,8  =  3920 Н. 

R - пɥɟɱɨ, ɪавɧɨɟ ɪадɢɭɫɭ ваɥа ,  пɪɢɦɟɦ  

R = 30 ɦɦ = 0,03 ɦ. 

  

Ɇɢ=39200,03=12 Нɦ=12000 Нɦɦ 

 

дɥɹ ваɥɨв ɢɡ ɫɬаɬɟɣ 40, 45, ɋɬ. 6 пɪɢɧɢɦаɸɬ пɨɧɢɠɟɧɧɨɟ ɡɧаɱɟɧɢɟ   

 

( rɤ ) = 15 – 20 ɆПа. 

 

Пɪɢɧɢɦаɟɦ d = 35 ɦɦ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɡапаɫа пɪɨɱɧɨɫɬɢ в ɨпаɫɧɵɯ ɫɟɱɟɧɢɹɯ: 

 

S = 
2222

525551

525151

ss

ss

,,

,,












 = 22,8       (3.4) 

 

ɝдɟ Sσ – ɤɨɷɮɮɢɰɢɟɧɬ ɡапаɫа пɪɨɱɧɨɫɬɢ пɨ ɧɨɪɦаɥɶɧɵɦ ɧапɪɹɠɟɧɢɹɦ: 

 

mıv

ı

ı

1

ı

ıψı
ε

k

ı
s



  =248/((1,96/0,85)0,952+0) = 51,1 (3.5) 

 

ɝдɟ σ-1  – пɪɟдɟɥ вɵɧɨɫɥɢвɨɫɬɢ ɫɬаɥɢ пɪɢ ɫɢɦɦɟɬɪɢɱɧɨɦ ɰɢɤɥɟ ɢɡɝɢɛа; дɥɹ     

ɭɝɥɟɪɨдɢɫɬɵɯ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɫɬаɥɟɣ σ-1 = 0,43;  σв = 0,43  600 = 248 ɆПа; 

σв пɪɢɧɢɦаɸɬ 600 ɆПа 

εσ – ɦаɫɲɬаɛɧɵɣ ɮаɤɬɨɪ дɥɹ ɧɨɪɦаɥɶɧɵɯ ɧапɪɹɠɟɧɢɣ 0,85 
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β- ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵваɸɳɢɣ вɥɢɹɧɢɟ ɲɟɪɨɯɨваɬɨɫɬɢ пɨвɟɪɯɧɨɫɬɢ,  

    β= 0,90÷0,97; 

σv – аɦпɥɢɬɭда ɰɢɤɥа ɧɨɪɦаɥɶɧɵɯ ɧапɪɹɠɟɧɢɣ, ɪавɧаɹ ɧаɢɛɨɥɶɲɟɦɭ 

ɧапɪɹɠɟɧɢɸ ɢɡɝɢɛа σɢ в ɪаɫɫɦаɬɪɢваɟɦɨɦ ɫɟɱɟɧɢɢ, σv = σɢ = 2 ɆПа; 

 

σm – ɫɪɟдɧɟɟ ɧапɪɹɠɟɧɢɟ ɰɢɤɥа ɧɨɪɦаɥɶɧɵɯ ɧапɪɹɠɟɧɢɣ, ɬ.ɤ. ɨɫɟваɹ 

ɧаɝɪɭɡɤа Fа пɪɟɧɟɛɪɟɠɢɦɨ ɦаɥа, ɬɨ σm = 0, ɫɥɟдɨваɬɟɥɶɧɨ ψσ = 0; 

SĲ – ɤɨɷɮɮɢɰɢɟɧɬ ɡапаɫа пɪɨɱɧɨɫɬɢ пɨ ɤаɫаɬɟɥɶɧɵɦ ɧапɪɹɠɟɧɢɹɦ. 

 

mĲv

Ĳ

Ĳ

1

Ĳ

ĲψĲ
ε

k

Ĳ
s



 
 =143,8/((1,3/0,85)0,953,5+0)=25,5  (3.6) 

 

ɝдɟ Ĳ-1 – пɪɟдɟɥ вɵɧɨɫɥɢвɨɫɬɢ ɫɬаɥɢ пɪɢ ɫɢɦɦɟɬɪɢɱɧɨɦ ɰɢɤɥɟ ɤɪɭɱɟɧɢɹ,  

        Ĳ-1 = 0,58, σ-1 = 0,58  248 = 143,8 ɆПа;  

 

Ĳv = Ɍ/Wɤ=12103/5,5103 = 3,5 ɆПа                                  (3.7) 

 

ɝдɟ Wɤ –ɦɨɦɟɧɬ ɫɨпɪɨɬɢвɥɟɧɢɹ ɤɪɭɱɟɧɢɸ. 

Ɋаɫɱɟɬɧɨɟ ɡɧаɱɟɧɢɟ S дɨɥɠɧɨ ɛɵɬɶ ɧɟ ɧɢɠɟ дɨпɭɫɤаɟɦɨɝɨ ДS] = 2,5. 

 

S = 22,8 > [SЖ ɭɫɥɨвɢɟ вɵпɨɥɧɟɧɨ. 

 

ɂɡ ɭɫɥɨвɢɹ пɪɨɱɧɨɫɬɢ ваɥа: 

 

 ɂ Ц Кб
u u

Χ

Μ
σ = σ ;

W
                                                          (3.8) 

ɝдɟ  , Ɇɂ max - ɧаɢɛɨɥɶɲɢɣ ɢɡɝɢɛаɸɳɢɣ ɦɨɦɟɧɬ; 
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Ɇɂ max=Ɇɢn;                                          (3.9) 

 

ɝдɟ  , Ɇɢ - ɢɡɝɢɛаɸɳɢɣ ɦɨɦɟɧɬ; 

    n - ɤɨɷɮɮɢɰɢɟɧɬ ɡапаɫа, n = 1,5 [4]; 

 

 ɂɡ ɨпɪɟдɟɥɟɧɢɹ ɢɡɝɢɛаɸɳɢɣ ɦɨɦɟɧɬ: 

 

Ɇɢ=GL;                                                                 (3.10) 

 

ɝдɟ ,  G - ɫɢɥа, пɪɢɤɥадɵваɟɦаɹ ɤ ваɥɭ; 

    

G=mg;                                                                 (3.11) 

 

ɝдɟ  , m  =  400 ɤɝ;  

          g  =  9,8  ɦ/ɫ2 . 

           G = 400    9,8  =  3920 Н. 

 L - пɥɟɱɨ, ɪавɧɨɟ дɥɢɧɟ ваɥа , L = 0,12 ɦ.  

Пɨдɫɬавɢв даɧɧɵɟ в ɮɨɪɦɭɥɭ ɢ пɨɥɭɱɢɦ:  

 

Ɇɢ=39200,12=117,6 Нɦ=117600 Нɦɦ 

 

Ɇɂmax=1176001,5=176400 Нɦɦ 

 

Wx - ɦɨɦɟɧɬ ɫɨпɪɨɬɢвɥɟɧɢɹ  ваɥа: 

                  
32

dp
W

3

x


                                                       (3.12) 

 

ɝдɟ , d = 35 ɦɦ – дɢаɦɟɬɪ  ваɥа; 
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ɦɦ
dp

W
x

1,4207
32

3514,3

32

33







  

 

ÌÏà42
14207

176400
u 

,  

 

[ u] - дɨпɭɫɤаɟɦɨɟ ɧапɪɹɠɟɧɢɟ пɪɢ ɢɡɝɢɛɟ;  

Ⱦɨпɭɫɤаɟɦɨɟ ɧапɪɹɠɟɧɢɟ пɪɢ ɢɡɝɢɛɟ: 

 

 
 

u

σ
σ  =  ;

n
                                                   (3.13) 

ɝдɟ ,   - пɪɟдɟɥɶɧɨɟ (ɨпаɫɧɨɟ) ɧапɪɹɠɟɧɢɟ, ɬ.ɤ. ваɥ  вɵпɨɥɧɟɧ ɢɡ ɦɟɬаɥɥа       

 ɋɬаɥɶ 45 (ɬ = 360 ɆПа, в = 610 ɆПа) ɢ ɢɫпɵɬɵваɟɬ дɟɮɨɪɦаɰɢɸ –  

 ɢɡɝɢɛ, ɬɨ пɪɟдɟɥɶɧɨɟ ɧапɪɹɠɟɧɢɟ: 

 

                  []=1,2ɬ                                                    (3.14) 

 

ɝдɟ  ,  ɬ  - пɪɟдɟɥ ɬɟɤɭɱɟɫɬɢ ɦаɬɟɪɢаɥа ɢɡ ɤɨɬɨɪɨɝɨ вɵпɨɥɧɟɧа ɛаɥɤа,  ɬ = 360 ɆПа; 

     [ ]  = 1,2×360 = 432 ɆПа;  

      n - ɤɨɷɮɮɢɰɢɟɧɬ ɡапаɫа, n = 1,5; 

 u

4 3 2
σ  =   =  2 8 8 Ɇ П а ;

1 ,5

 

Ⱦɨпɭɫɤаɟɦɨɟ ɧапɪɹɠɟɧɢɟ ɭдɨвɥɟɬвɨɪɹɟɬ ɭɫɥɨвɢɸ ɢ даɠɟ ɢɦɟɟɬ ɧɟɛɨɥɶɲɨɣ 

ɡапаɫ: 

                  ɂ Ц Кб
u u

Χ

Μ
σ = σ ;

W
           (3.15) 

 

42 ɆПа < 288 Ɇпа 
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3.2.2 Ɋɚɫɱɟɬ ɝɢɞɪɨɫɢɫɬɟɦɵ 

  

 

1 - ɨɫɧɨвɧɨɣ ɝɢдɪɨɰɢɥɢɧдɪ, 2 – вɫпɨɦɨɝаɬɟɥɶɧɵɣ ɝɢдɪɨɰɢɥɢɧдɪ 

Ɋɢɫɭɧɨɤ 3.1 ɋɯɟɦа  дɥɹ  ɪаɫɱɟɬа  ɝɢдɪɨɫɢɫɬɟɦɵ 

 

Вɟɫ двɢɝаɬɟɥɹ: 

 

                        Pдв = m g                                                        (3.16) 

 

ɝдɟ  m – ɦаɫɫа  двɢɝаɬɟɥɹ, ɤɝ;  

       m = 200 ɤɝ; 

        g – ɭɫɤɨɪɟɧɢɟ ɫвɨɛɨдɧɨɝɨ падɟɧɢɹ, ɦ/ɫ2; 

        g = 9,8 ɦ/ɫ2  

Pдв = 200  9,8 = 1960 Н 

ɍɫɢɥɢɟ  дɟɣɫɬвɭɸɳɟɟ  ɧа  пɨɪɲɟɧɶ ɫвɟɪɯɭ:   

 

                                                                                           (3.17) 

ɝдɟ  n =1,3 – ɤɨɷɮɮɢɰɢɟɧɬ  ɡапаɫа;  

       L1 = 0,72 ɦ – дɥɢɧа  ɪɵɱаɝа (ɬɟɨɪɟɬɢɱɟɫɤаɹ); 

       L2 = 0,15 ɦ – пɥɟɱɨ  ɪɵɱаɝа. 

 

Fп
В Pдв L1 n

L2

ɂɡɦ Ʌɢɫɬ № дɨɤɭɦ. Пɨдпɢɫɶ Ⱦаɬа 
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 На пɨɪɲɟɧɶ дɟɣɫɬвɭɟɬ давɥɟɧɢɟ ɦаɫɥа: 

  

                                                                                                            (3.18) 

 

       ɝдɟ  F2 – ɭɫɢɥɢɟ, дɟɣɫɬвɭɸɳɟɟ  ɧа  пɨɪɲɟɧɶ  пɥɟɱɨɦ  ɪавɧɵɦ  0,13ɦ:  
 

                                                                                                         (3.19) 

 

ɝдɟ  Fɧ = 400 Н – ɫɢɥа  ɫ ɤɨɬɨɪɨɣ  ɱɟɥɨвɟɤ  ɧɨɝɨɣ  давɢɬ  ɧа  пɟдаɥɶ; 

        l1 = 0,24 ɦ – дɥɢɧа  пɟдаɥɢ (ɬɟɨɪɟɬɢɱɟɫɤаɹ); 

        l2 = 0,08 – пɥɟɱɨ ɪɵɱаɝа  пɟдаɥɢ. 

 

 

 

S2 – пɥɨɳадɶ пɨпɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ  пɨɪɲɧɹ :  

 

                  

        

                                                                 (3.20) 

 

p1 = p2 = 106194,69 Па  

 

Fп
В 1960 0, 72 1, 3

0, 15
12230, 4 Н

p2

F2

S2

F2

Fɧ l1
l2

F2

400 0, 24

0, 08
1200 Н

S2
d2

2

4
3, 14 0, 122

4
0, 0113 ɦ2

p2

1200

0, 0113
106194, 69 Па
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ɝдɟ  p1 - давɥɟɧɢɟ ɨɤаɡɵваɟɦɨɟ  ɦаɫɥɨɦ  ɧа пɨɪɲɟɧɶ ɨɫɧɨвɧɨɝɨ 

ɝɢдɪɨɰɢɥɢɧдɪа. 

ɍɫɥɨвɢɟ, ɤɨɬɨɪɨɟ  дɨɥɠɧɨ  ɫɨɛɥɸдаɬɶɫɹ, ɱɬɨɛɵ  пɨдɧɹɬɶ  пɨɪɲɟɧɶ  

ɨɫɧɨвɧɨɝɨ  ɰɢɥɢɧдɪа  вɦɟɫɬɟ  ɫ  двɢɝаɬɟɥɟɦ:  

 

F1
В < F1

Н 

 

ɝдɟ  F1
Н - ɭɫɢɥɢɟ, ɤɨɬɨɪɨɟ  дɟɣɫɬвɭɟɬ  ɧа  пɨɪɲɟɧɶ  ɫɧɢɡɭ; 

Нɟɨɛɯɨдɢɦɨ  ɧаɣɬɢ  F1
Н  ɢ  пɪɨвɟɪɢɬɶ  ɫɨɛɥɸдаɟɬɫɹ  ɥɢ  ɭɫɥɨвɢɟ 

 

Ɍаɤ  ɤаɤ:  

                                                                                          (3.21) 

 

ɝдɟ   S1 – пɥɨɳадɶ пɨпɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ  пɨɪɲɧɹ  ɨɫɧɨвɧɨɝɨ ɝɢдɪɨɰɢɥɢɧдɪа ;  

 

 

 

F1
Н = p1  S1 = 106194,69   0,1256 = 13338,053 Н 

 

ɍɫɥɨвɢɟ   вɵпɨɥɧɹɟɬɫɹ:  

 

12230,4 Н< 13338,053 Н 

 

3.2.3 Ɋɚɫɱɟɬ ɲɩɨɧɨɱɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

 

Ⱦɢаɦɟɬɪ ваɥа d = 35 ɦɦ, ɦɨɦɟɧɬ Ɍ = 12∙103 Н∙ɦ, дɥɢɧа ɫɬɭпɢɰɵ l1 = 90 ɦɦ.  

 ɲɢɪɢɧа ɲпɨɧɤɢ: ɜ = 18 ɦɦ; 

 

 

S1
d1

2

4
3, 14 0, 42

4
0, 1256 ɦ2

p1

F1
Н

S1
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 вɵɫɨɬа ɲпɨɧɤɢ: h = 11 ɦɦ; 

 ɫпɪавɨɱɧɵɣ ɪаɡɦɟɪ дɥɹ ɪаɫɱɟɬа ɧа ɫɦɹɬɢɟ: Ʉ = 4,8 ; 

 ɪаɛɨɱаɹ дɥɢɧа ɲпɨɧɤɢ: lp = 50 ɦɦ, 

ɬɨɝда ɪаɡɦɟɪ ɲпɨɧɤɢ: 18ɯ11ɯ50. 

 

Пɪɨвɟɪɤа вɬɭɥɤɢ пɥɨɳадɤɢ ɧа ɫɦɹɬɢɟ: 

 

 ɫɦ
p

ɫɦ
Kd

Ɍ
 








2
;                                             (3.22) 

 

67,1
8,410501035

10122
33

3







ɫɦ  ɆПа; 

  ɆɉɚɆɉɚ ɫɦɫɦ 2,4...1,367,1   , ɭɫɥɨвɢɟ вɵпɨɥɧɹɟɬɫɹ. 

 

3.2.4. Ɋɚɫɱɟɬ ɩɪɭɠɢɧɵ 

 

ɍɫɢɥɢɟ пɪɭɠɢɧɵ пɪɢ пɪɟдваɪɢɬɟɥɶɧɨɣ дɟɮɨɪɦаɰɢɢ: 

 

F1 = Qп + Qɱ/4 = 600+1000/4=850 Н.                                  (3.23) 

 

ɝдɟ Qп - вɟɫ пɥɨɳадɤɢ, Н.    

 Qɱ,- вɟɫ ɱɟɥɨвɟɤа, Н, 

 

Пɪɢɧɢɦаɟɦ: 

F2= 1000 Н. 

 

Ɋаɛɨɱɢɣ ɯɨд h = 6 ɦɦ 

ɀɟɫɬɤɨɫɬɶ пɪɭɠɢɧɵ. 
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ɋ = (F1 – F2)/h =(1000-850)/6= 25 Н/ɦɦ.                          (3.24) 

 

Пɨ ȽɈɋɌ 13768-86 вɵɛɢɪаɟɦ: 

Пɪɭɠɢɧа №148 ȽɈɋɌ 13768-86. 

Fɡ = 1500 Н. 

d 7ɦɦ. 

D1 =48 ɦɦ. 

C1 =340,9 Н/ɦɦ. 

S1в - 4.4. ɦɦ. 

ɑɢɫɥɨ ɪаɛɨɱɢɯ вɢɬɤɨв: 

 

n = C1 /ɋ = 340,9/25=13.5 вɢɬɤɨв.                                 (3.25) 

 

Пɪɢɧɢɦаɟɦ ɱɢɫɥɨ ɧɟɪаɛɨɱɢɯ вɢɬɤɨв 1,5, ɬɨɝда пɨɥɧɨɟ ɱɢɫɥɨ  вɢɬɤɨв: 

n1 =n+n'= 13.5+1,5=15 вɢɬɤɨв.  

 

Ⱦɟɮɨɪɦаɰɢɹ пɪɭɠɢɧɵ: 

 

S1 = F1/C=850/25=34 ɦɦ                                                (3.26) 

S2=F2/C= 1000/25=40 ɦɦ                                                (3.27) 

Sɡ==Fɡ/ɋ== 1500/25=60 ɦɦ.                                            (3.28) 

 

Ⱦɥɢɧа пɪɭɠɢɧɵ в ɫɠаɬɨɦ ɫɨɫɬɨɹɧɢɢ: 

lɡ=(n1+l - n`)d=(15+l - l,5)7= 101,5 ɦɦ.                                        (3.29) 

ɝдɟ n' - ɱɢɫɥɨ ɧɟ ɪаɛɨɬаɸɳɢɯ вɢɬɤɨв. 
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Ⱦɥɢɧа пɪɭɠɢɧɵ в ɫвɨɛɨдɧɨɦ ɫɨɫɬɨɹɧɢɢ: 

 

lɨ= lɡ + Sɡ= 101,5+60 = 161,5 ɦɦ.                                      (3.30) 

 

Ⱦɥɢɧа пɪɭɠɢɧɵ пɪɢ F1ɢ F2: 

 

     l1=l0 - S1= 161,5 - 34= 127.5ɦɦ.                                          (3.31) 

     l2 = l0+ S2=161,5-40=121,5 ɦɦ.                                           (3.32) 

 

ɒаɝ пɪɭɠɢɧɵ: 

 

    t=d+S1в =7+4.4=11.4 ɦɦ.                                           (3.33) 

 

 

3.3 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɭɱɚɫɬɤɟ ɩɪɢ 

ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ 

 

Ɇɨɣɤа двɢɝаɬɟɥɟɣ ɱаɫɬɨ пɪɨɢɡвɨдɢɬɫɹ ɳɟɥɨɱɧɵɦɢ ɪаɫɬвɨɪаɦɢ. 

ɋɥɟдɭɟɬ пɨɦɧɢɬɶ ɱɬɨ ɛɟɡɨпаɫɧɨɣ дɥɹ ɱɟɥɨвɟɤа ɫɱɢɬаɟɬɫɹ 5% ɤɨɧɰɟɧɬɪаɰɢɹ 

ɳɟɥɨɱɟɣ в ɪаɫɬвɨɪɟ 

ɋɨɫɬавɧɵɟ ɱаɫɬɢ ɛɟɧɡɢɧɨвɵɯ двɢɝаɬɟɥɟɣ ɱаɫɬɨ ɦɨɸɬ ɤɟɪɨɫɢɧɨɦ, пɪɢ 

ɷɬɨɦ ɫɥɟдɭɟɬ ɫɨɛɥɸдаɬɶ пɪавɢɥа ɛɟɡɨпаɫɧɨɫɬɢ пɪɢ ɪаɛɨɬɟ ɫ 

ɥɟɝɤɨвɨɫпɥаɦɟɧɹɸɳɢɦɢɫɹ ɠɢдɤɨɫɬɹɦɢ. В ɰɟɥɨɦ ɦɨɣɤа ɅВɀ ɡапаɟɳɟɧа, ɢ 

ɤɟɪɨɫɢɧ в даɧɧɨɦ ɫɥɭɱаɟ ɹвɥɹɟɬɫɹ ɢɫɤɥɸɱɟɧɢɟɦ. Пɨɫɥɟ ɦɨɣɤɢ ɳɟɥɨɱɧɵɦɢ 

ɪаɫɬвɨɪаɦɢ дɟɬаɥɢ ɧɟɨɛɯɨдɢɦɨ пɪɨɦɵɬɶ ɱɢɫɬɨɣ вɨдɨɣ дɥɹ ɧɟɣɬɪаɥɢɡаɰɢɢ. 

Ɋаɛɨɱɢɟ ɡадɟɣɫɬвɨваɧɧɵɟ ɧа ɭɱаɫɬɤɟ ɦɨɣɤɢ дɨɥɠɧɵ ɛɵɬɶ в 

ɫпɟɰɢаɥɶɧɨɣ ɡаɳɢɬɧɨɣ ɮɨɪɦɟ пɪɟдɨɬвɪаɳаɸɳɟɣ ɢɯ ɧаɦɨɤаɧɢɟ ɨɬ ɛɪɵɡɝ, 

ɡаɳɢɬɧɵɟ ɨɱɤɢ ɢ ɪɟɡɢɧɨвɵɟ ɦаɫɥɨɫɬɨɣɤɢɟ пɟɪɱаɬɤɢ. Ɍаɤ ɠɟ ɧɟɨɛɯɨдɢɦɨ  
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ɢɫпɨɥɶɡɨваɬɶ ɫпɟɰɢаɥɶɧɵɟ ɡаɳɢɬɧɵɟ ɤɪɟɦа дɥɹ ɪɭɤ ɢ ɨɬɤɪɵɬɵɯ ɭɱаɫɬɤɨв 

ɬɟɥа, а пɪɢ ɢɯ ɨɬɫɭɬɫɬвɢɢ – ɬɟɯɧɢɱɟɫɤɢɣ ваɡɟɥɢɧ. 

 ɒɥɢɮɨваɥɶɧɵɟ ɨпɟɪаɰɢɢ ɨдɧɢ ɢɡ ɫаɦɵɯ ɬɪавɦɨɨпаɫɧɵɯ, ɬаɤ ɤаɤ 

ɫɤɨɪɨɫɬɶ вɪаɳɟɧɢɟ ɲɥɢɮɨваɥɶɧɨɝɨ ɤɪɭɝа ɛɨɥɟɟ 10000 ɨɛɨɪɨɬɨв в ɦɢɧɭɬɭ. 

Пɟɪɟд ɧаɱаɥɨɦ ɪаɛɨɬ ɫɥɟдɭɟɬ ɨɫɦɨɬɪɟɬɶ ɲɥɢɮɨваɥɶɧɵɣ ɤɪɭɝ ɧа ɧаɥɢɱɢɟ 

дɟɮɟɤɬɨв, дɥɹ ɱɟɝɨ пɨ ɧɟɦɭ ɦɨɠɧɨ пɪɨɫɬɭɱаɬɶ ɪɟɡɢɧɨвɵɦ ɢɥɢ дɟɪɟвɹɧɧɵɦ 

ɦɨɥɨɬɤɨɦ (пɪɨвɟɪɤа ɧа ɬɪɟɳɢɧɵ). ɒɥɢɮɨваɥɶɧɵɣ ɤɪɭɝ дɨɥɠɟɧ ɛɵɬɶ 

ɡаɳɢɳёɧ ɤɨɠɭɯɨɦ ɢ дɨɥɠɧа ɢɦɟɬɶɫɹ ɡаɳɢɬɧаɹ ɤɪɵɲɤа в ɡɨɧɟ ɲɥɢɮɨвɤɢ. 

Пɟɪɫɨɧаɥ дɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɪаɛɨɬɟ ɧа ɤаɠдɨɦ ɫɬаɧɤɟ ɢ ɫɬɟɧдɟ ɢ 

пɪɨɣɬɢ ɬɟɫɬɢɪɨваɧɢɟ, пɪɨɣɬɢ вɫɟ вɢдɵ ɢɧɫɬɪɭɤɬаɠɟɣ: ввɨдɧɵɣ, ɧа ɪаɛɨɱɟɦ 

ɦɟɫɬɟ, ɈɌ ɢ ɂȻ, ɢɧɫɬɪɭɤɬаɠ пɨ пɨɠаɪɧɨɣ ɛɟɡɨпаɫɧɨɫɬɢ, 

ɷɥɟɤɬɪɨɛɟɡɨпаɫɧɨɫɬɢ. Вɟɫɶ пɟɪɫɨɧаɥ дɨɥɠɟɧ ɢɦɟɬɶ ɝɪɭппɭ дɨпɭɫɤа пɨ 

ɷɥɟɤɬɪɨɛɟɡɨпаɫɧɨɫɬɢ ɧɟ ɧɢɠɟ вɬɨɪɨɣ. Ⱥ пɟɪɫɨɧаɥ ɧɟ ɪаɛɨɬаɸɳɢɣ ɫ 

ɷɥɟɤɬɪɨпɪɢɛɨɪаɦɢ – пɪɨɢɧɫɬɪɭɤɬɢɪɨваɧ ɫ ɧаɡɧаɱɟɧɢɟɦ пɟɪвɨɣ ɝɪɭппɵ 

дɨпɭɫɤа. 

Вɟɫɶ ɧɟɨɛɯɨдɢɦɵɣ пɪɢ ɦɨɧɬаɠɧɵɯ ɪаɛɨɬаɯ ɢɧɫɬɪɭɦɟɧɬ дɨɥɠɟɧ 

ɫɨɨɬвɟɬɫɬвɨваɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɤаɪɬаɦ ɧа ɫɛɨɪɤɭ ɢ ɪаɡɛɨɪɤɭ двɢɝаɬɟɥɹ. 

ɂɧɫɬɪɭɦɟɧɬ дɨɥɠɟɧ ɛɵɬɶ ɢɫпɪавɧɵɦ ɢ ɧɟ ɢɦɟɬɶ ɛɨɥɶɲɢɯ вɵɪаɛɨɬɨɤ. 

Ƚɭɛɤɢ ɬɢɫɤɨв дɨɥɠɧɵ ɤɪɟпɢɬɶɫɹ ɛɨɥɬɨвɵɦ ɫɨɟдɢɧɟɧɢɟɦ ɢ ɢɦɟɬɶ 

ɱёɬɤɭɸ ɧаɫɟɱɤɭ ɧа ɪаɛɨɱɟɣ пɥɨɫɤɨɫɬɢ, пɨвɟɪɯɧɨɫɬɶ ɢɯ дɨɥɠɧа ɛɵɬɶ ɪɨвɧɨɣ 

ɛɟɡ ɫɤɨɥɨв ɢ ɬɪɟɳɢɧ. 

На вɫɟɯ пɥɨɳадɹɯ ɧɟɨɛɯɨдɢɦɨ ɫɨɛɥɸдаɬɶ ɱɢɫɬɨɬɭ. Ʉɭɪɟɧɢɟ 

ɤаɬɟɝɨɪɢɱɟɫɤɢ ɡапɪɟɳаɟɬɫɹ. В ɫɥɭɱаɟ пɪɨɥɢва ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɠɢдɤɨɫɬɢ 

ɧɟɨɛɯɨдɢɦɨ пɪɢɧɹɬɶ вɫɟ ɦɟɧɵ дɥɹ ɟё ɫɛɨɪа ɢ ɭɬɢɥɢɡаɰɢɢ. 

В пɨɦɟɳɟɧɢɢ дɨɥɠɧа ɛɵɬɶ вɵɬɹɠɤа: ɦɟɫɬɧаɹ ɫ ɤɪаɬɧɨɫɬɶɸ 

вɨɡдɭɯɨɨɛɦɟɧа ɧɟ ɦɟɧɟɟ 3ɯ ɨɛɴёɦɨв пɨɦɟɳɟɧɢɹ ɢ ɥɨɤаɥɶɧаɹ вɵɬɹɠɤа в ɡɨɧɟ 

ɦɨɣɤɢ дɟɬаɥɟɣ.  

 

 

 
ɂɡɦ Ʌɢɫɬ № дɨɤɭɦ. Пɨдпɢɫɶ Ⱦаɬа 

Ʌɢɫɬ 

13 ВɄɊ 23.03.03.235.21 00.00.00 ПɁ 



46 
 

3.4 Ɋɚɫɱɟɬ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ 

 

Пɥɨɳадɶ ɫвɟɬɨвɵɯ пɪɨɟɦɨв : 

 ∑ ɫɜ ɩɪ   ɩ   ɦ      (4.7.1) 

 ∑ ɫв пɪ              ɦ  
 

ɝдɟ ɩ = 36ɦ  – пɥɨɳадɶ пɨɦɟɳɟɧɢɹ(ɛɟɪɟɦ пɨ даɧɧɵɦ пɪɟдпɪɢɹɬɢɹ);   = 0.13 – ɫвɟɬɨвɨɣ ɤɨɷɮɮɢɰɢɟɧɬ. 

 ∑ ɮɚɤ   ɨɤ  ȼɨɤ   ɦ                                   (4.7.2) 

 ∑ ɮаɤ         ɦ  
 

ɝдɟ ɨɤ = 2 ɦ – вɵɫɨɬа ɨɤɧа; 

Вɨɤ = 2 ɦ – ɲɢɪɢɧа ɨɤɧа; 

n = 2 ɲɬ. – ɤɨɥɢɱɟɫɬвɨ ɨɤɨɧ. 

  ɮаɤ   ɫв пɪ ,. 
 

3.5 Ɋɚɫɱɟɬ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ 

ɧɚ ɭɱɚɫɬɤɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ  

 

Ɉпɪɟдɟɥɹɟɦ ɮаɤɬɢɱɟɫɤɢɣ ɫвɟɬɨвɨɣ пɨɬɨɤ:  

                                                              (4.8.1) 
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  ɮаɤɬ                  

 

ɝдɟ   - 7220 ɅɆ – ɫвɟɬɨвɨɣ пɨɬɨɤ ɥаɦп;  

n – 2 ɲɬ. ɮаɤɬɢɱɟɫɤɨɟ ɤɨɥɢɱɟɫɬвɨ ɥаɦп; 

k -1.5 – ɤɨɷɮɮɢɰɢɟɧɬ ɡапаɫа дɥɹ ɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɥаɦп. 

 

Ɉпɪɟдɟɥɹɟɦ ɮаɤɬɢɱɟɫɤɭɸ вɟɥɢɱɢɧɭ ɨɫвɟɳɟɧɧɨɫɬɢ: 

  

ȿɮɚɤɬ   ɮɚɤɬ ɩ
                                               (4.8.2) 

 

ȿɮаɤɬ              Ʌɤ 

 

ɝдɟ ɩ= 36– пɥɨɳадɶ пɨɦɟɳɟɧɢɹ.  

 

ȿɮаɤɬ   Ʌɤ  ȿ     Ʌɤ    в ɧɨɪɦɟ 

 

3.6 ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

 

ɋɨвɪɟɦɟɧɧɨɟ ɫɟɥɶɫɤɨɟ ɯɨɡɹɣɫɬвɨ ɪаɫɬёɬ ɤɪɭпɧɵɦɢ ɲаɝаɦɢ ɢ в ɧɨɝɭ ɫɨ 

вɪɟɦɟɧɟɦ. Пɨɹвɥɹɟɬɫɹ вɫё ɛɨɥɶɲɟ ɷɧɟɪɝɨɧаɫɵɳɟɧɧɵɯ аɝɪɟɝаɬɨв 

пɨɡвɨɥɹɸɳɢɯ вɵпɨɥɧɹɬɶ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬвɨ ɪаɛɨɬ ɢ ɫɨвɦɟɳаɬɶ ɛɨɥɶɲɟɟ 

ɤɨɥɢɱɟɫɬвɨ ɨпɟɪаɰɢɣ. Ɋаɫɬёɬ ɢ ɤаɱɟɫɬвɨ пɪɨдɭɤɰɢɢ ɢ ɭɪɨɠаɣɧɨɫɬɶ. 

Ɉɫваɢваɸɬɫɹ ɧɨвɵɟ ɬɟɪɪɢɬɨɪɢɢ ɢ ɧɨвɵɟ ɫпɨɫɨɛɵ вɟдɟɧɢɹ ɯɨɡɹɣɫɬва. Вɫё ɷɬɨ 

вɟдёɬ ɤ ɭвɟɥɢɱɟɧɢɸ ɡаɬɪаɬ ɧа ɨɛɫɥɭɠɢваɧɢɟ. 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨваɧɢɟ ɤɪаɣɧɟ ваɠɧɨ, ɬаɤ ɤаɤ пɪɢ ɷɬɨɦ 

вɵɹɫɧɹɟɬɫɹ ɷɮɮɟɤɬɢвɧɨɫɬɶ ɢ ɪаɰɢɨɧаɥɶɧɨɫɬɶ вɧɟдɪɟɧɢɹ ɫпɪɨɟɤɬɢɪɨваɧɧɵɯ  
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ɪɟɲɟɧɢɣ. В ɫɨвɪɟɦɟɧɧɵɯ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɪɟаɥɢɹɯ, пɪɨɢɡвɨдɢɬɶ ɤаɤɢɟ ɥɢɛɨ 

ɡаɬɪаɬɵ ɛɟɡ ɢɯ пɨдɬвɟɪɠдɟɧɢɹ ɰɟɥɟɫɨɨɛɪаɡɧɨɫɬɢ ɧɟ ɨпɪавдаɧɨ.  

Ʉɪɨɦɟ ɷɬɨɝɨ, ɧɟɨɛɯɨдɢɦɨ ɪаɫɫɱɢɬаɬɶ ɧɟɨɛɯɨдɢɦɵɟ ɪɟɫɭɪɫɵ, ɤɨɬɨɪɵɟ 

пɨɧадɨɛɹɬɫɹ, ɱɬɨɛɵ вɟɫɬɢ ɝɪаɦɨɬɧɵɣ ɭɱёɬ ɢ пɥаɧɢɪɨваɧɢɟ. 

ɋɟɥɶɫɤɨɟ ɯɨɡɹɣɫɬвɨ ɨɬɥɢɱаɟɬɫɹ пɨвɵɲɟɧɧɵɦɢ ɪɢɫɤаɦɢ пɨ ɫɪавɧɟɧɢɸ ɫ 

дɪɭɝɢɦɢ вɢдаɦɢ ɤɨɦɦɟɪɱɟɫɤɨɣ дɟɹɬɟɥɶɧɨɫɬɢ ɢ вɨпɪɨɫɵ пɥаɧɢɪɨваɧɢɹ ɢ 

ɨɛɨɫɧɨваɧɢɹ ɡдɟɫɶ, ɤаɤ ɧɢɝдɟ, ɹвɥɹɸɬɫɹ ɨɫɨɛɨ аɤɬɭаɥɶɧɵɦɢ. 

 

3.6.1  Ɋɚɫɱёɬ ɦɚɫɫɵ ɢ ɫɬɨɢɦɨɫɬɢ ɭɫɬɪɨɣɫɬɜɚ 

 

Ɇаɫɫа ɤɨɧɫɬɪɭɤɰɢɢ  :   

                                                                                                           (3.35) 

ɝдɟ     Gɤ – ɦаɫɫа ɫɤɨɧɫɬɪɭɢɪɨваɧɧɵɯ дɟɬаɥɟɣ, ɭɡɥɨв ɢ аɝɪɟɝаɬɨв, ɤɝ; 

           Gɝ – ɦаɫɫа ɝɨɬɨвɵɯ дɟɬаɥɟɣ, ɭɡɥɨв ɢ аɝɪɟɝаɬɨв, ɤɝ; 

           K – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵваɸɳɢɣ ɦаɫɫɭ ɪаɫɯɨдɭɟɦɵɯ ɧа ɢɡɝɨɬɨвɥɟɧɢɟ 

ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɧɬаɠɧɵɯ ɦаɬɟɪɢаɥɨв (Ʉ=1,05…1,15). 

Ɇаɫɫа ɫɤɨɧɫɬɪɭɢɪɨваɧɧɵɯ дɟɬаɥɟɣ, ɭɡɥɨв ɢ аɝɪɟɝаɬɨв пɪɟдɫɬавɥɟɧа в 

ɬаɛɥɢɰɟ 3.1. 

G = (205+80) .1,1 = 313,5 ɤɝ. 

   

Пɪɢɧɢɦаɟɦ ɦаɫɫɭ ɤɨɧɫɬɪɭɤɰɢɢ пɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬаɧɨвɤɢ G = 315 ɤɝ. 

   ɇАЧɉȾɆɡɤɛ КɋɋȿɋGɋ  )( . ,   (3.36) 

ɝдɟ Gɤ – ɦаɫɫа ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɡ пɨɤɭпɧɵɯ дɟɬаɥɟɣ ɢ ɭɡɥɨв; 

ɋɁ – ɢɡдɟɪɠɤɢ пɪɨɢɡвɨдɫɬва пɪɢɯɨдɹɳɢɟɫɹ ɧа 1 ɤɝ. ɦаɫɫɵ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɪɭɛ, (ɋɁ = 0,02…0,15), Д2Ж ; 

ȿ– ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɦɟɧɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɢɡɝɨɬɨвɥɟɧɢɹ ɦаɲɢɧ в 

ɡавɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦа вɵпɭɫɤа, ɪɭɛ; 

ɤ ɝG (  G   G  ) K  
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ɋɆ – ɡаɬɪаɬɵ ɧа ɦаɬɟɪɢаɥɵ пɪɢɯɨдɹɳɢɟɫɹ ɧа 1 ɤɝ ɦаɫɫɵ ɦаɲɢɧɵ, 

ɋɆ=50 ɪɭɛ/ɤɝ; 

ɋПȾ– дɨпɨɥɧɢɬɟɥɶɧɵɟ ɡаɬɪаɬɵ ɧа пɨɤɭпɧɵɟ дɟɬаɥɢ ɢ ɭɡɥɵ, ɪɭɛ; 

 

ɄНȺɑ– ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵваɸɳɢɣ ɨɬɤɥɨɧɟɧɢɟ пɪɟɣɫɤɭɪаɧɬɧɨɣ ɰɟɧɵ ɨɬ 

ɛаɥаɧɫɨвɨɣ ɫɬɨɢɦɨɫɬɢ, ɄНȺɑ = 1,1…1,4, Д2Ж. 

ɋȻ = (205. (0,11.1,2+50)+15200) .1,13 = 28790 ɪɭɛ.   

 

          3.6.2 Ɋɚɫɱёɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɢɯ ɫɪɚɜɧɟɧɢɟ 

 

ɑаɫɨваɹ пɪɨɢɡвɨдɢɬɟɥɶɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ  : 

 60
ɰ

ɱ
T

t
W                                                      (3.37) 

ɝдɟ  t – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫпɨɥɶɡɨваɧɢɹ ɪаɛɨɱɟɝɨ вɪɟɦɟɧɢ ɫɦɟɧɵ (0,6…0,9) 

Tɰ – вɪɟɦɹ ɨдɧɨɝɨ ɪаɛɨɱɟɝɨ ɰɢɤɥа, ɦɢɧ 

W+1=60*(0.8/24)=2 ɟд/ɱаɫ 

W+0=60*(0.8/32)=1,5 ɟд/ɱаɫ 
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Ɍаɛɥɢɰа 3.1 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ пɨɤаɡаɬɟɥɟɣ ɤɨɧɫɬɪɭɤɰɢɣ 

Наɢɦɟɧɨваɧɢɟ 

Ваɪɢаɧɬɵ 

ɂɫɯɨдɧɵɣ 
Пɪɨɟɤɬɢɪɭɟ

ɦɨɣ 

Ɇаɫɫа ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ 330 315 

Ȼаɥаɧɫɨваɹ ɫɬɨɢɦɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ. 32000 28790 

Пɨɬɪɟɛɧаɹ ɦɨɳɧɨɫɬɶ, ɤВɬ 0 0 

Ʉɨɥɢɱɟɫɬвɨ ɨɛɫɥɭɠɢваɸɳɟɝɨ пɟɪɫɨɧаɥа, ɱɟɥ 1 1 

Ɋаɡɪɹд ɪаɛɨɬɵ III III 

ɋɪɟдɧɹɹ ɬаɪɢɮɧаɹ ɫɬавɤа, ɪɭɛ/ɱɟɥ.ɱ. 150 150 

Нɨɪɦа аɦɨɪɬɢɡаɰɢɢ, % 10 10 

Нɨɪɦа ɡаɬɪаɬ ɧа ɪɟɦɨɧɬ ɢ ɌɈ, % 10 10 

Ƚɨдɨваɹ ɡаɝɪɭɡɤа ɤɨɧɫɬɪɭɤɰɢɢ, ɱ 300 300 

ɋɪɨɤ ɫɥɭɠɛɵ, ɥɟɬ 10 10 

ɑаɫɨваɹ пɪɨɢɡвɨдɢɬɟɥɶɧɨɫɬɶ, ɲɬ/ɱаɫ 1,5 2 

 

ɗɧɟɪɝɨɟɦɤɨɫɬɶ пɪɨɰɟɫɫа ɨпɪɟдɟɥɹɸɬ ɢɡ вɵɪаɠɟɧɢɹ: 

 

e

ɟ

ɱ

N
Э

W
       (3.38) 

ɝдɟ     Ne – пɨɬɪɟɛɥɹɟɦаɹ ɤɨɧɫɬɪɭɤɰɢɟɣ ɦɨɳɧɨɫɬɶ, ɤВɬ; 

          Wɱ – ɱаɫɨваɹ пɪɨɢɡвɨдɢɬɟɥɶɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ; ɟд./ɱ. 

          Пɨдɫɬавɢв ɡɧаɱɟɧɢɹ в ɮɨɪɦɭɥɭ (3.18) пɨɥɭɱɢɦ: 

ɗɟ0= 
0 

= 0 ɤВɬ·ɱ/ɟд 
2 

ɗɟ1= 
0 

= 0 ɤВɬ·ɱ/ɟд 
1,5 
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Ɇɟɬаɥɥɨɟɦɤɨɫɬɶ пɪɨɰɟɫɫа  : 

 

· ·
e

ɱ ɝɨ ɞ ɫ ɥ

G
Ɇ

W Ɍ Ɍ
    (3.39) 

 

ɝдɟ     G – ɦаɫɫа ɤɨɧɫɬɪɭɤɰɢɢ, ɤɝ; 

          Tɝɨд – ɝɨдɨваɹ ɡаɝɪɭɡɤа ɤɨɧɫɬɪɭɤɰɢɢ, ɱаɫ; 

          Tɫɥ – ɫɪɨɤ ɫɥɭɠɛɵ ɤɨɧɫɬɪɭɤɰɢɢ, ɥɟɬ. 

 

Ɇɟ0= 
315 

= 0,0525 ɤɝ/ɟд. 
2 · 300 · 10 

Ɇɟ1= 
330 

= 0,0733 ɤɝ/ɟд. 
1,5 · 300 · 10 

 

Ɏɨɧдɨёɦɤɨɫɬɶ пɪɨɰɟɫɫа  : 

· ·

ɛ
e

ɱ ɝ ɨ ɞ ɫ ɥ

C
F

W Ɍ Ɍ
       (3.40) 

 

ɝдɟ      ɋɛ – ɛаɥаɧɫɨваɹ ɫɬɨɢɦɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɪɭɛ. 

 

Fɟ0= 
28790 

= 47,98 ɪɭɛ/ɟд. 
2 · 300 

Fɟ1= 
32000 

= 71,11 ɪɭɛ/ɟд. 
1,5 · 300 

 

Ɍɪɭдɨёɦɤɨɫɬɶ пɪɨɰɟɫɫа  : 
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ɪ

e

ɱ

n
Ɍ

W
       (3.41) 

ɝдɟ      nɪ – ɤɨɥɢɱɟɫɬвɨ ɪаɛɨɱɢɯ, ɱɟɥ. 

Ɍɟ0= 
1 

= 0,5 ɱɟɥ ɱ/ɟд 
2 

Ɍɟ1= 
1 

= 0,67 ɱɟɥ ɱ/ɟд 
1,5 

 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪаɛɨɬɵ  : 

 

(3.42) 

 

ɝдɟ     ɋɡп – ɡаɬɪаɬɵ ɧа ɨпɥаɬɭ ɬɪɭда, ɪɭɛ/ɟд; 

          ɋɪɬɨ – ɡаɬɪаɬɵ ɧа ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢваɧɢɟ, ɪɭɛ/ɟд; 

          ɋɷ – ɡаɬɪаɬɵ ɧа ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ/ɟд; 

          Ⱥ  – аɦɨɪɬɢɡаɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, ɪɭɛ/ɟд. 

Ɂаɬɪаɬɵ ɧа ɡаɪаɛɨɬɧɭɸ пɥаɬɭ  : 

·ɡɩ ɱ ɟɋ Г Ɍ        (3.43) 

 

ɝдɟ     Z - ɱаɫɨваɹ ɬаɪɢɮɧаɹ ɫɬавɤа, ɪɭɛ/ɱ: 

ɋɡп0= 150 · 0,5 = 75 ɪɭɛ./ɟд. 

ɋɡп1= 150 · 0,67 = 100 ɪɭɛ./ɟд 

Ɂаɬɪаɬɵ ɧа ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ  : 

(3.44) 

ɝдɟ     ɐɷ - ɤɨɦпɥɟɤɫɧаɹ ɰɟɧа ɡа ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ/ɤВɬ, ɐɷ =2,88. 

 

 

 

ɡп ɷ ɪ ɬ ɨS C ɋ ɋ Ⱥ   

ɷ ɷ ɟɋ  ɐ ɗ 
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ɋɷ0= 2,88 · 0 = 0 ɪɭɛ./ɟд. 

ɋɷ0= 2,88 · 0 = 0 ɪɭɛ./ɟд. 

Ɂаɬɪаɬɵ ɧа ɪɟɦɨɧɬ ɢ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢваɧɢɟ  : 

(3.45) 

 

ɝдɟ     Нɪɬɨ - ɫɭɦɦаɪɧаɹ ɧɨɪɦа ɡаɬɪаɬ ɧа ɪɟɦɨɧɬ ɢ ɬɟɯɨɛɫɥɭɠɢваɧɢɟ, %. 

Пɨɥɭɱɟɧɧɵɟ ɡɧаɱɟɧɢɹ пɨдɫɬавɢɦ в ɮɨɪɦɭɥɭ 3.25: 

ɋɪɬɨ0= 
28790 · 10     

= 4,8 ɪɭɛ./ɟд. 
100 · 2 · 300 

ɋɪɬɨ1= 
32000 · 10     

= 7,11 ɪɭɛ./ɟд. 
100 · 1,5 · 300 

 

Ɂаɬɪаɬɵ ɧа аɦɨɪɬɢɡаɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ  : 

 

(3.46) 

 

ɝдɟ     а - ɧɨɪɦа аɦɨɪɬɢɡаɰɢɢ, %. 

Ⱥ0= 
28790 · 10     

= 4,8 ɪɭɛ./ɟд. 
100 · 2 · 300 

Ⱥ1= 
32000 · 10     

= 7,11 ɪɭɛ./ɟд. 
100 · 1,5 · 300 

 

S0= 75 + 0 + 4,8 + 4,8 = 84,6 ɪɭɛ./ɟд. 

S1= 100 + 0 + 7,11 + 7,11 = 114,23 ɪɭɛ./ɟд. 

 

 

 

 

ɛ ɪ ɬ ɨ

ɪ ɬ ɨ

ɱ ɝ ɨ д

ɋ H
C

1 0 0 W T




 

ɛ

ɱ ɝ ɨ д

ɋ а
Ⱥ

1 0 0 W T




 

ɂɡɦ Ʌɢɫɬ № дɨɤɭɦ. Пɨдпɢɫɶ Ⱦаɬа 

Ʌɢɫɬ 

21 ВɄɊ 23.03.03.235.21 00.00.00 ПɁ 



54 
 

Пɪɢвɟдёɧɧɵɟ ɡаɬɪаɬɵ  : 

 

(3.47) 

 

ɝдɟ     ȿН – ɧɨɪɦаɬɢвɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢвɧɨɫɬɢ ɤапɢɬаɥɶɧɵɯ 

вɥɨɠɟɧɢɣ (ȿН= 0,1);  

          Fɟ – ɮɨɧдɨɟɦɤɨɫɬɶ пɪɨɰɟɫɫа, ɪɭɛ./ɟд; 

          k – ɭдɟɥɶɧɵɟ ɤапɢɬаɥɶɧɵɟ вɥɨɠɟɧɢɹ, ɪɭɛ./ɟд. 

ɋпɪɢв0= 84,6 + 0,14 · 47,98 = 91,8 ɪɭɛ./ɟд. 

ɋпɪɢв1= 114,23 + 0,14 · 71,11 = 124,9 ɪɭɛ./ɟд. 

Ƚɨдɨвɭɸ ɷɤɨɧɨɦɢɸ  : 

 

(3.48) 

 

ɗɝɨд =( 114,23 - 84,6 )· 2 · 300 = 17778 ɪɭɛ. 

Ƚɨдɨвɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ  : 

КȿЭȿ ɧɝɨɞɝɨɞ                                                      (3.49) 

ȿɝɨд = 17778- 0,15 · 3210 = 17296 ɪɭɛ. 

 

ɋɪɨɤ ɨɤɭпаɟɦɨɫɬɢ ɤапɢɬаɥɶɧɵɯ вɥɨɠɟɧɢɣ  : 

 

(3.50) 

 

Ɍɨɤ= 
28790 

= 1,6 ɥɟɬ 
17778 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢвɧɨɫɬɢ дɨпɨɥɧɢɬɟɥɶɧɵɯ ɤапɢɬаɥɶɧɵɯ вɥɨɠɟɧɢɣ  

: 

п ɪ ɢ в ɧ ɟ ɧC S E F S ȿ Ф     

 ɝ ɨ д 0 1 ɱ ɝ ɨ дɗ S S А T   

ɛ 1
ɨ ɤ

ɝ ɨ д

ɋ
T

ɗ


ɝ ɨ д
ɷ ɮ

ɛ

ɗ
E

ɋ

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 (3.51) 

 

ȿɷɮ= 
17778 

= 0,6 
28790 

 

Ɍаɛɥɢɰа 3.2 - ɋɪавɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ пɨɤаɡаɬɟɥɢ 

ɷɮɮɟɤɬɢвɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ 

№ 

пп 
Наɢɦɟɧɨваɧɢɟ пɨɤаɡаɬɟɥɟɣ Ȼаɡɨвɵɣ Пɪɨɟɤɬ 

1 ɑаɫɨваɹ пɪɨɢɡвɨдɢɬɟɥɶɧɨɫɬɶ, ɟд/ɱ 1,5 2 

2 Ɏɨɧдɨёɦɤɨɫɬɶ пɪɨɰɟɫɫа, ɪɭɛ./ɟд 71,11 47,98 

3 ɗɧɟɪɝɨёɦɤɨɫɬɶ пɪɨɰɟɫɫа, ɤВɬ./ɟд. 0 0 

4 Ɇɟɬаɥɥɨёɦɤɨɫɬɶ пɪɨɰɟɫɫа, ɤɝ/ɟд. 0,0733 0,0525 

5 Ɍɪɭдɨёɦɤɨɫɬɶ пɪɨɰɟɫɫа, ɱɟɥ*ɱ/ɟд. 0,67 0,5 

6 
ɍɪɨвɟɧɶ ɷɤɫпɥɭаɬаɰɢɨɧɧɵɯ ɡаɬɪаɬ, 

ɪɭɛ./ɟд. 114,23 84,6 

7 
ɍɪɨвɟɧɶ пɪɢвɟдёɧɧɵɯ ɡаɬɪаɬ, 

ɪɭɛ./ɟд. 124,9 91,8 

8 Ƚɨдɨваɹ ɷɤɨɧɨɦɢɹ, ɪɭɛ./ɟд. 17778 

9 
Ƚɨдɨвɨɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, 

ɪɭɛ. 17296 

10 
ɋɪɨɤ ɨɤɭпаɟɦɨɫɬɢ ɤапɢɬаɥɶɧɵɯ 

вɥɨɠɟɧɢɣ, ɥɟɬ 1,6 

11 
Ʉɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢвɧɨɫɬɢ 

ɤапɢɬɟɥɶɧɵɯ вɥɨɠɟɧɢɣ 0,6 

 

ɂɡ ɬаɛɥɢɰɵ вɢдɧɨ, ɱɬɨ ɤɨɧɫɬɪɭɤɰɢɹ ɪаɡɪаɛɨɬаɧɧɨɝɨ ɫɬɟɧда дɥɹ ɫɛɨɪɤɢ 

ɪаɡɛɨɪɤɢ двɢɝаɬɟɥɟɣ ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪаɡɧа, ɬаɤ ɤаɤ ɫɪɨɤ ɨɤɭпаɟɦɨɫɬɢ 
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ɫɨɫɬавɥɹɟɬ 1,6 ɝɨда, а ɤɨɷɮɮɢɰɢɟɧɬ ɨɤɭпаɟɦɨɫɬɢ дɨпɨɥɧɢɬɟɥɶɧɵɯ 

ɤапɢɬɟɥɶɧɵɯ вɥɨɠɟɧɢɣ ɫɨɫɬавɥɹɟɬ 0,6, ɱɬɨ ɛɨɥɟɟ ɱɟɦ ɭдɨвɥɟɬвɨɪɢɬɟɥɶɧɨ.  
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В пɪɨɰɟɫɫɟ вɵпɨɥɧɟɧɢɟ вɵпɭɫɤɧɨɣ ɤваɥɢɮɢɤаɰɢɨɧɧɨɣ ɪаɛɨɬɵ ɛɵɥɢ 

пɨɥɭɱɟɧɵ ɧавɵɤɢ ɢɧɠɟɧɟɪɧɨɝɨ пɪɨɟɤɬɢɪɨваɧɢɹ, пɨɢɫɤа ɧɟɨɛɯɨдɢɦɨɣ 

пɟɪɟдɨвɨɣ ɢɧɮɨɪɦаɰɢɢ, ɨɫвɨɟɧɢɹ ɧɨвɨɣ ɢɧɮɨɪɦаɰɢɸ. 

В даɧɧɨɣ ɪаɛɨɬɟ ɛɵɥ ɫпɪɨɟɤɬɢɪɨваɧ пɭɧɤɬ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɫɥɭɠɢваɧɢɹ ɨɬвɟɱаɸɳɢɣ ɡадаɧɧɵɦ паɪаɦɟɬɪаɦ ɢ ɫɨвɪɟɦɟɧɧɵɦ 

ɬɟɯɧɨɥɨɝɢɹɦ ɢ ɬɟɧдɟɧɰɢɹɦ в ɨɬɪаɫɥɢ. 

Ɋаɡɪаɛɨɬаɧɧɵɣ пɭɧɤɬ ɌɈ пɨɡвɨɥɢɬ ɫɭɳɟɫɬвɟɧɧɨ ɫɨɤɪаɬɢɬɶ ɡаɬɪаɬɵ ɧа 

ɌɈ ɢ ɭɥɭɱɲɢɬɶ ɭɫɥɨвɢɹ ɬɪɭда ɧа ɪпɟдпɪɢɹɬɢɢ. 

Ȼɵɥа ɫпɪɨɟɤɬɢɪɨваɧа ɤɨɧɫɬɪɭɤɬɨɪɫɤаɹ ɪаɡɪаɛɨɬɤа – ɫɬɟɧд ɤаɧɬɨваɬɟɥɶ 

двɢɝаɬɟɥɹ. ɋɬɟɧд ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɛɨɫɧɨваɧ ɢ вɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɟɧ в 

пɪɨɢɡвɨдɫɬвɟ, ɨɛɥадаɟɬ ɯɨɪɨɲɢɦɢ ɷɤɫпɥɭаɬаɰɢɨɧɧɵɦɢ пɨɤаɡаɬɟɥɹɦɢ 

ɗɤɨɧɨɦɢɱɟɫɤɢɣ аɧаɥɢɡ пɪɟдɥаɝаɟɦɨɣ ɫпɪɨɟɤɬɢɪɨваɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 

пɨɤаɡаɥ, ɱɬɨ ɫɪɨɤ ɨɤɭпаɟɦɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬавɥɹɟɬ пɪɢɦɟɪɧɨ 1,5 ɝɨда. 

Ȼɵɥɢ пɪɨɢɡвɟдɟɧɵ ɪаɫɱёɬɵ ɮɢɧаɧɫɨвɵɯ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ пɨɤаɡаɬɟɥɟɣ. 

Пɪɨɟɤɬɨɦ пɪɟдɥɨɠɟɧɵ ɦɟɪɨпɪɢɹɬɢɹ пɨ ɨɪɝаɧɢɡаɰɢɢ пɭɧɤɬа ɌɈ, 

ɦɟɪɨпɪɢɹɬɢɹ пɨ ɭɥɭɱɲɟɧɢɸ ɭɫɥɨвɢɣ ɬɪɭда, ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨпаɫɧɨɫɬɢ ɢ 

пɨвɵɲɟɧɢɸ ɭɪɨвɧɹ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭɪɵ ɧа пɪɟдпɪɢɹɬɢɢ 
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