






АННɈТАЦИЯ 

ɧɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥиɮиɤɚɰиɨɧɧɭɸ ɪɚɛɨɬɭ Ɂɚɣɧɭɥɥиɧɚ ɂ.ɂ., ɜɵɩɨɥɧɟɧɧɭɸ 

ɧɚ ɬɟɦɭ «Пɪɨɟɤɬ ɭɱɚɫɬɤɚ ɪɟɦɨɧɬɚ ɚгɪɟгɚɬɨɜ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɭɫɬɚɧɨɜɤи 

ɞɥя ɪɟɦɨɧɬɚ ɦɨɫɬɨɜ гɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛиɥɟɣ» 

 

Вɵɩɭɫɤɧɚя ɪɚɛɨɬɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛя ɩɨяɫɧиɬɟɥɶɧɭɸ ɡɚɩиɫɤɭ (78 ɫɬɪɚɧиɰ 
ɩɟɱɚɬɧɨгɨ ɬɟɤɫɬɚ) и гɪɚɮиɱɟɫɤɭɸ ɱɚɫɬɶ (6 ɥиɫɬɨɜ ɮɨɪɦɚɬɚ А1). Ɋɚɛɨɬɚ ɫɨɞɟɪɠиɬ 
18 ɪиɫɭɧɤɨɜ, 18 ɬɚɛɥиɰ, ɫɩиɫɨɤ иɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥиɬɟɪɚɬɭɪɵ ɫɨɞɟɪɠиɬ 13 ɧɚиɦɟ-
ɧɨɜɚɧиɣ. 

Ɍɟɤɫɬɨɜɵɟ ɞɨɤɭɦɟɧɬɵ ɪɚɛɨɬɵ ɫɨɞɟɪɠɚɬ ɩɨяɫɧиɬɟɥɶɧɭɸ ɡɚɩиɫɤɭ, ɫɨɫɬɨя-
щɭɸ иɡ ɜɜɟɞɟɧия, 3 ɪɚɡɞɟɥɨɜ, ɜɵɜɨɞɨɜ и ɫɩиɫɤɚ иɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥиɬɟɪɚɬɭɪɵ; 2 

ɩɪиɥɨɠɟɧия и ɫɩɟɰиɮиɤɚɰии. 

Пɟɪɜɵɣ ɪɚɡɞɟɥ ɪɚɛɨɬɵ – ɬɟɯɧɨɥɨгиɱɟɫɤиɣ. В ɧɟɦ ɪɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨгия 
ɜɨɫɫɬɚɧɨɜɥɟɧия ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬи ɲɟɫɬɟɪɧи ɩɪɨɦɟɠɭɬɨɱɧɨгɨ ɦɨɫɬɚ ɚɜɬɨɦɨɛи-
ɥя ɄɚɦАɁ. В ɪɚɡɞɟɥɟ иɡɭɱɟɧɵ ɩɨɬɟɪи ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬи ɡɚɞɚɧɧɨгɨ ɭɡɥɚ. Ɋɚɫ-
ɫɦɨɬɪɟɧɵ ɭɫɬɪɨɣɫɬɜɨ ɭɡɥɚ, ɭɫɥɨɜия ɟгɨ ɪɚɛɨɬɵ, ɜɵяɜɥɟɧɵ ɩɪиɱиɧɵ ɜɵɯɨɞɚ иɡ 
ɫɬɪɨя ɭɡɥɚ (гɥɚɜɧɨɣ ɩɟɪɟɞɚɱи) и ɞɟɬɚɥи (ɲɟɫɬɟɪɧи) ɜ ɱɚɫɬɧɨɫɬи. ɋɨɫɬɚɜɥɟɧɚ 
ɫɯɟɦɚ ɪɚɡɛɨɪɤи ɪɚɫɫɦɚɬɪиɜɚɟɦɨгɨ ɭɡɥɚ. Ⱦɚɥɟɟ ɪɚɡɪɚɛɨɬɚɧɵ ɬɟɯɧɨɥɨгиɱɟɫɤиɟ 
ɩɪɨɰɟɫɫɵ (ɞɟɮɟɤɬɚɰия, ɜɨɫɫɬɚɧɨɜɥɟɧиɟ, ɤɨɧɬɪɨɥɶ). Пɪиɜɟɞɟɧɵ ɪɟɠиɦɵ ɜɨɫɫɬɚ-
ɧɨɜɥɟɧия, ɫɨɨɬɜɟɬɫɬɜɭɸщиɟ ɬɟɯɧɨɥɨгиɱɟɫɤиɟ ɤɚɪɬɵ. 

Вɬɨɪɨɣ ɪɚɡɞɟɥ – ɩɪɨɟɤɬиɪɨɜɨɱɧɵɣ. Пɨ иɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɪɚɫɫɱиɬɚɧ и 
ɫɩɪɨɟɤɬиɪɨɜɚɧ ɭɱɚɫɬɨɤ ɞɥя ɪɟɦɨɧɬɚ ɚгɪɟгɚɬɨɜ ɫɟɥɶɫɤɨɯɨɡяɣɫɬɜɟɧɧɨɣ ɬɟɯɧиɤи. 
Вɵяɜɥɟɧɵ ɤɨɥиɱɟɫɬɜɟɧɧɵɣ и ɤɚɱɟɫɬɜɟɧɧɵɣ ɫɨɫɬɚɜ иɧɠɟɧɟɪɧɨ-ɬɟɯɧиɱɟɫɤиɯ ɪɚ-
ɛɨɬɧиɤɨɜ, ɩɥɨщɚɞи, ɨɛɨɪɭɞɨɜɚɧиɟ и ɩɥɚɧиɪɨɜɤɚ ɭɱɚɫɬɤɚ. 

В ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɪɚɛɨɬɵ ɩɪиɜɟɞɟɧɚ ɪɚɡɪɚɛɨɬɤɚ ɤɨɧɫɬɪɭɤɰии ɭɫɬɚɧɨɜɤи 
ɞɥя ɪɟɦɨɧɬɚ ɦɨɫɬɨɜ, ɚ иɦɟɧɧɨ ɭɫɬɚɧɨɜɤи ɞɥя ɪɟɦɨɧɬɚ ɪɟɞɭɤɬɨɪɨɜ ɦɨɫɬɨɜ гɪɭɡɨ-
ɜɵɯ ɚɜɬɨɦɨɛиɥɟɣ. Пɪиɜɟɞɟɧɵ ɬɪɟɛɨɜɚɧия ɤ ɭɫɬɚɧɨɜɤɚɦ, ɪɚɫɫɦɨɬɪɟɧɵ ɫɟɪиɣɧɵɟ 
ɚɧɚɥɨги. Нɚ ɷɬɨɣ ɨɫɧɨɜɟ ɩɪɟɞɥɨɠɟɧɚ ɧɨɜɚя ɤɨɧɫɬɪɭɤɰия, ɩɪиɜɟɞɟɧɵ ɟɟ иɧɠɟ-
ɧɟɪɧɵɟ и ɬɟɯɧиɤɨ-ɷɤɨɧɨɦиɱɟɫɤиɟ ɪɚɫɱɟɬɵ. Ɋɚɫɫɦɨɬɪɟɧɵ ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬɵ ɫ 
ɤɨɧɫɬɪɭɤɰиɟɣ. 

Вɵɩɭɫɤɧɚя ɪɚɛɨɬɚ ɡɚɜɟɪɲɚɟɬɫя ɜɵɜɨɞɚɦи. 



ABSTRACT 

to I. ZКТnullТn’s graduation qualifying work, the subject of which is 

“DesТРn oП К unТts repair site with the development oП К stКnd Пor repКТrТnР trucks’ reКr 

axles” 

 

The final work includes an explanatory note (78 pages of printed text) and a 

graphic part (6 sheets of A1 format). The work contains 18 figures, 18 tables, the list 

of used literature contains 13 titles. 

Text documents of the work contain an explanatory note consisting of an intro-

duction, 3 sections, conclusions and a list of used literature; 2 applications and specifi-

cations. 

The first section of the work is technological. It developed a technology for re-

storing the operability of the gear of the intermediate bridge of a KamAZ automobile. 

The section examines the loss of performance of a given node. The device of the unit, 

the conditions of its operation are considered, the reasons for the failure of the unit 

(main transmission) and the details (gears) in particular are revealed. A disassembly 

diagram of the node under consideration has been compiled. Further, technological 

processes are developed (fault detection, restoration, control). Recovery modes and 

corresponding routings are given. 

The second section is design. According to the source data, a site was calculated 

and designed for the repair of agricultural machinery units. The quantitative and quali-

tative composition of engineering and technical workers, areas, equipment and layout 

of the site are revealed. 

The third section of the work presents the development of the design of the in-

stallation for repairing axles, namely, the installation for repairing gearboxes for axles 

of trucks. Requirements for installations are given, serial analogues are considered. On 

this basis, a new design is proposed, its engineering and technical and economic cal-

culations are given. The safety of work with the stand is considered. 

Graduation work ends with conclusions. 
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ВВЕȾЕНИЕ 

 

Пɨ ɫɨɫɬɨяɧиɸ ɧɚ ɫɟгɨɞɧяɲɧиɣ ɞɟɧɶ, ɨɞɧиɦ иɡ ɮɚɤɬɨɪɨɜ, ɫɞɟɪɠиɜɚɸщиɦ 

ɪɚɡɜиɬиɟ АПɄ Ɋɨɫɫии яɜɥяɟɬɫя ɫɨɫɬɨяɧиɟ ɬɟɯɧиɱɟɫɤɨɣ ɛɚɡɵ ɯɨɡяɣɫɬɜ, ɚ иɦɟɧɧɨ 

ɫɟɥɶɫɤɨɯɨɡяɣɫɬɜɟɧɧɨɣ ɬɟɯɧиɤи и ɦɚɲиɧ. Эɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɩɨɜɫɟɦɟɫɬɧɵɦ ɪɚɡɥɨ-

ɠɟɧиɟɦ ɫɥɨɠиɜɲɟɣɫя ɩɪɟɞɭɩɪɟɞиɬɟɥɶɧɨɣ ɫиɫɬɟɦɵ ɬɟɯɧиɱɟɫɤɨгɨ ɫɟɪɜиɫɚ, ɱɬɨ 

ɫɧиɡиɥɨ ɷɮɮɟɤɬиɜɧɨɫɬɶ ɫɟɥɶɫɤɨɯɨɡяɣɫɬɜɟɧɧɵɯ ɪɚɛɨɬ и ɜɫɟгɨ АПɄ ɜ ɰɟɥɨɦ. Ⱦɥя 

ɩɪɟɨɞɨɥɟɧия ɫɥɨɠиɜɲɟгɨɫя ɩɨɥɨɠɟɧия ɧɟɨɛɯɨɞиɦɨ ɜɨɫɫɬɚɧɨɜɥɟɧиɟ ɬɟɯɧиɱɟɫɤɨ-

гɨ ɨɛɟɫɩɟɱɟɧия ɧɚ ɨɫɧɨɜɟ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨгиɣ и ɬɟɯɧɨɥɨгиɱɟɫɤиɯ ɩɪɨɰɟɫ-

ɫɨɜ. Ʉɪɨɦɟ ɬɨгɨ ɠиɡɧɟɧɧɨ ɧɟɨɛɯɨɞиɦɚ ɧɨɜɚя ɫиɫɬɟɦɚ ɭɩɪɚɜɥɟɧия ɬɟɯɧиɱɟɫɤиɦ 

ɫɟɪɜиɫɨɦ. 

Пɪɟɠɧяя и ɧɵɧɟɲɧяя ɫиɫɬɟɦɚ ɬɟɯɧиɱɟɫɤɨгɨ ɫɟɪɜиɫɚ ɨɪиɟɧɬиɪɨɜɚɥɚɫɶ ɩɪɟ-

ɠɞɟ ɜɫɟгɨ ɧɚ ɨɬɟɱɟɫɬɜɟɧɧɭɸ ɫɟɥɶɫɤɨɯɨɡяɣɫɬɜɟɧɧɭɸ ɬɟɯɧиɤɭ, ɤɨɬɨɪɚя ɡɚɱɚɫɬɭɸ ɫ 

ɬɪɭɞɨɦ ɦɨɠɟɬ ɤɨɧɤɭɪиɪɨɜɚɬɶ ɫ ɥɭɱɲиɦи ɨɛɪɚɡɰɚɦи иɦɩɨɪɬɧɨɣ ɬɟɯɧиɤи, ɤɚɤ ɩɨ 

ɫɩɟɤɬɪɭ ɜɵɩɨɥɧяɟɦɵɯ ɨɩɟɪɚɰиɣ, ɬɚɤ и ɩɨ ɧɚɞɟɠɧɨɫɬи. Эɬɨ ɭɫɥɨɠɧяɟɬ ɜɧɟɞɪɟɧиɟ 

ɧɨɜɵɯ ɜɵɫɨɤɨɩɪɨɞɭɤɬиɜɧɵɯ ɚгɪɨɩɪɨɦɵɲɥɟɧɧɵɯ ɬɟɯɧɨɥɨгиɣ ɬɨɱɧɨгɨ ɡɟɦɥɟɞɟ-

ɥия, ɱɬɨ ɜɵɧɭɞиɥɨ ɦɧɨгиɟ ɯɨɡяɣɫɬɜɚ ɩɪиɨɛɪɟɬɚɬɶ ɡɚɪɭɛɟɠɧɭɸ ɬɟɯɧиɤɭ ɜ ɥиɡиɧг, 

ɨɛɟɫɩɟɱɟɧия ɫɜɨɟɣ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬи, ɜɦɟɫɬɟ ɫ ɬɟɦ ɭɫɥɨɠɧяя ɮиɧɚɧɫɨɜɨɟ 

ɩɨɥɨɠɟɧиɟ и ɬɟɯɧиɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧиɟ ɪɟɦɨɧɬɚ и ɌɈ ɷɬɨɣ ɬɟɯɧиɤи. 

Ɉɞɧɚɤɨ, ɤɚɤ ɛɵ ɧи ɛɵɥɚ ɷɮɮɟɤɬиɜɧɚ ɧɨɜɚя ɬɟɯɧиɤɚ и ɬɟɯɧɨɥɨгии, ɭɫɬɨɣɱи-

ɜɵɣ и ɞɥиɬɟɥɶɧɵɣ ɪɨɫɬ ɫɟɥɶɫɤɨɯɨɡяɣɫɬɜɟɧɧɨгɨ ɩɪɨиɡɜɨɞɫɬɜɚ ɧɟɜɨɡɦɨɠɟɧ ɛɟɡ 

ɨɛɲиɪɧɨɣ ɫɟɬи ɬɟɯɧиɱɟɫɤɨгɨ ɫɟɪɜиɫɚ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɨɜɪɟɦɟɧɧɵɦи ɪɟ-

ɦɨɧɬɧɵɦи ɩɪɟɞɩɪияɬияɦи и ɫɥɭɠɛɚɦи.  

В ɧɚɫɬɨящɟɟ ɜɪɟɦя, ɬɟɯɧиɱɟɫɤиɣ ɫɟɪɜиɫ ɫɟɥɶɫɤɨɯɨɡяɣɫɬɜɟɧɧɨɣ ɬɟɯɧиɤи ɜ 

ɩɨɥɧɨɣ ɦɟɪɟ ɩɟɪɟɥɟг ɧɚ ɩɥɟɱи ɫɟɥɶɫɤɨɯɨɡяɣɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪияɬиɣ, ɜ ɫɨɫɬɚɜ ɤɨ-

ɬɨɪɵɯ иɧɬɟгɪиɪɨɜɚɧɵ ɫɥɭɠɛɵ ɬɟɯɧиɱɟɫɤɨгɨ ɫɟɪɜиɫɚ. В ɞɚɧɧɵɯ ɭɫɥɨɜияɯ ɫɤɨɥɶ-

ɧиɛɭɞɶ ɤɚɱɟɫɬɜɟɧɧɵɣ и ɫɥɨɠɧɵɣ ɪɟɦɨɧɬ ɫиɥɶɧɨ ɡɚɬɪɭɞɧɟɧ, ɩɨ ɫɤɨɥɶɤɨ ɞɚɧɧɵɟ 

ɫɥɭɠɛɵ ɮиɧɚɧɫиɪɭɸɬɫя ɡɚɱɚɫɬɭɸ ɩɨ ɨɫɬɚɬɨɱɧɨɦɭ ɩɪиɧɰиɩɭ. Ɋɟɦɨɧɬ ɫɜɨɞиɬɫя ɤ 

ɭɫɬɪɚɧɟɧиɸ ɦɟɥɤиɯ ɧɟиɫɩɪɚɜɧɨɫɬɟɣ ɩɭɬɟɦ ɡɚɦɟɧɵ иɡɧɨɲɟɧɧɵɯ ɞɟɬɚɥɟɣ и ɫɛɨ-
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ɪɨɱɧɵɯ ɟɞиɧиɰ. Ʉɪɨɦɟ ɬɨгɨ, ɨщɭщɚɟɬɫя ɨɫɬɪɵɣ ɞɟɮиɰиɬ ɤɜɚɥиɮиɰиɪɨɜɚɧɧɵɯ 

ɤɚɞɪɨɜ ɪɟɦɨɧɬɧɨгɨ ɩɪɨиɡɜɨɞɫɬɜɚ.  

Вɜиɞɭ ɧɟɩɪɟɪɵɜɧɨгɨ ɭɫɥɨɠɧɟɧия ɬɟɯɧиɤи, ɜɨɡɪɚɫɬɚɸɬ ɬɪɟɛɨɜɚɧия ɤ ɟɟ 

ɬɟɯɧиɱɟɫɤɨɦɭ ɫɟɪɜиɫɭ, ɦɚɬɟɪиɚɥɶɧɨ-ɬɟɯɧиɱɟɫɤɨɦɭ ɨɛɟɫɩɟɱɟɧиɸ, ɨɛɭɱɟɧиɸ ɩɟɪ-

ɫɨɧɚɥɚ. Ɍɚɤɠɟ ɪɚɫɬɭɬ ɜɨɡɦɨɠɧɵɟ ɩɨɬɟɪи ɜ ɫɥɭɱɚɟ ɩɪɨɫɬɨя ɬɟɯɧиɤи. 

ɂɫɯɨɞя иɡ ɜɵɲɟиɡɥɨɠɟɧɧɨгɨ, ɬɟɧɞɟɧɰиɟɣ ɪɚɡɜиɬия ɬɟɯɧиɱɟɫɤɨгɨ ɨɛɟɫɩɟ-

ɱɟɧия ɫɟɥɶɫɤɨɯɨɡяɣɫɬɜɟɧɧɨɣ ɬɟɯɧиɤи ɞɨɥɠɧɨ ɫɬɚɬɶ ɫɨɡɞɚɧиɟ ɫɩɟɰиɚɥиɡиɪɨɜɚɧ-

ɧɵɯ ɩɪɟɞɩɪияɬиɣ ɬɟɯɧиɱɟɫɤɨгɨ ɫɟɪɜиɫɚ, ɨɛщиɯ ɞɥя ɧɟɫɤɨɥɶɤиɯ ɯɨɡяɣɫɬɜ ɧɚ 

ɭɪɨɜɧɟ ɪɚɣɨɧɨɜ, ɚ ɬɚɤɠɟ ɮиɥиɚɥɨɜ ɮиɪɦɟɧɧɵɯ ɞиɥɟɪɫɤиɯ ɰɟɧɬɪɨɜ и ɡɚɜɨɞɨɜ иɡ-

гɨɬɨɜиɬɟɥɟɣ ɬɟɯɧиɤи, ɤɨɬɨɪɵɟ ɦɨгɭɬ ɛɵɬɶ ɡɚɜɥɟɱɟɧɵ ɜ ɩɨɥɭɱɟɧии ɞɨɩɨɥɧиɬɟɥɶ-

ɧɨгɨ иɫɬɨɱɧиɤɚ ɞɨɯɨɞɚ ɡɚ ɨɛɫɥɭɠиɜɚɧиɟ ɬɟɯɧиɤи. 

Нɚ иɞɟɣɧɨɦ ɭɪɨɜɧɟ, ɩɪиɨɪиɬɟɬ ɪɚɡɜиɬия ɪɟɦɨɧɬɚ ɡɚɤɥɸɱɚɟɬɫя, ɤɚɤ и ɩɪɟɠ-

ɞɟ, ɩɨɜɵɲɟɧиɟ ɤɚɱɟɫɬɜɚ ɪɟɦɨɧɬɚ и ɤɚɤ ɫɥɟɞɫɬɜиɟ ɩɨɫɥɟɪɟɦɨɧɬɧɨгɨ ɪɟɫɭɪɫɚ ɬɟɯ-

ɧиɤи. Ⱦɥя ɷɬɨгɨ ɫɥɟɞɭɟɬ ɜɧɟɞɪяɬɶ ɩɟɪɟɞɨɜɵɟ ɬɟɯɧɨɥɨгиɱɟɫɤиɟ ɩɪɨɰɟɫɫɵ ɜɨɫɫɬɚ-

ɧɨɜɥɟɧия, ɩɟɪɟɜɨɨɪɭɠɚɬɶ ɪɟɦɨɧɬɧɵɟ ɩɪɟɞɩɪияɬия ɧɨɜɵɦ ɨɛɨɪɭɞɨɜɚɧиɟɦ и ɩɪи-

ɫɩɨɫɨɛɥɟɧияɦи, ɞɨɤɭɦɟɧɬɚɰиɟɣ и ɫɨɨɬɜɟɬɫɬɜɭɸщиɦ ɜɵɫɨɤɨɤɜɚɥиɮиɰиɪɨɜɚɧɧɵɦ 

ɩɟɪɫɨɧɚɥɨɦ. 

Ƚɥɚɜɧɵɦи ɩɭɧɤɬɚɦи ɪɚɡɜиɬия ɪɟɦɨɧɬɚ и ɬɟɯɧиɱɟɫɤɨгɨ ɨɛɫɥɭɠиɜɚɧия ɫɟɥɶ-

ɫɤɨɯɨɡяɣɫɬɜɟɧɧɨɣ ɬɟɯɧиɤи ɜ ɚгɪɨɩɪɨɦɵɲɥɟɧɧɨɦ ɤɨɦɩɥɟɤɫɟ ɞɨɥɠɧɵ ɛɵɬɶ ɤɚɱɟ-

ɫɬɜɨ, ɦɚɬɟɪиɚɥɶɧɨ-ɬɟɯɧиɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧиɟ, ɞɨɤɭɦɟɧɬɚɰиɨɧɧɨɟ ɫɨɩɪɨɜɨɠɞɟɧиɟ, 

ɚ ɬɚɤɠɟ ɫиɫɬɟɦɚ ɩɨɞгɨɬɨɜɤи ɩɟɪɫɨɧɚɥɚ ɤɚɤ ɨɫɧɨɜɨɩɨɥɚгɚɸщиɟ ɮɚɤɬɨɪɵ ɫɬɪɚɬɟ-

гии ɪɚɡɜиɬия ɬɟɯɧиɱɟɫɤɨгɨ ɫɟɪɜиɫɚ ɜ ɚгɪɨɩɪɨɦɵɲɥɟɧɧɨɦ ɤɨɦɩɥɟɤɫɟ Ɋɨɫɫии. 

Ɍɟɦɚɬиɤɚ ɧɚɫɬɨящɟɣ ɜɵɩɭɫɤɧɨɣ ɪɚɛɨɬɵ ɜɵɩɨɥɧɟɧɚ ɫ ɭɱɟɬɨɦ ɜɵɲɟɩɪиɜɟ-

ɞɟɧɧɵɯ ɞɨɜɨɞɨɜ ɨ ɪɚɡɜиɬии ɬɟɯɧиɱɟɫɤɨгɨ ɫɟɪɜиɫɚ АПɄ. Ɍɚɤ, ɜ ɪɚɛɨɬɟ ɩɪɟɞɥɚгɚ-

ɟɬɫя ɩɪɨɟɤɬ ɨɪгɚɧиɡɚɰии ɬɟɯɧиɱɟɫɤɨгɨ ɫɟɪɜиɫɚ ɫɟɥɶɫɤɨɯɨɡяɣɫɬɜɟɧɧɨɣ ɬɟɯɧиɤи ɧɚ 

ɪɟɦɨɧɬɧɨɦ ɩɪɟɞɩɪияɬии (ɪɟɦɨɧɬɧɨɣ ɦɚɫɬɟɪɫɤɨɣ). Вɵɩɨɥɧɟɧɨ ɩɪɨɟɤɬиɪɨɜɚɧиɟ 

ɨɞɧɨгɨ иɡ ɭɱɚɫɬɤɨɜ ɦɚɫɬɟɪɫɤɨɣ – ɭɱɚɫɬɤɚ ɞɥя ɪɟɦɨɧɬɚ ɚгɪɟгɚɬɨɜ ɬɪɚɧɫɦиɫɫии. 

Ɋɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨгия ɜɨɫɫɬɚɧɨɜɥɟɧия ɞɟɬɚɥи, ɚ ɬɚɤɠɟ ɤɨɧɫɬɪɭɤɰия ɞɥя ɪɟɦɨɧ-

ɬɚ ɜɟɞɭщиɯ ɦɨɫɬɨɜ гɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛиɥɟɣ (ɫɬɟɧɞ ɞɥя ɫɛɨɪɤи и ɪɚɡɛɨɪɤи ɤɚɪɬɟɪɨɜ 

гɥɚɜɧɵɯ ɩɟɪɟɞɚɱ). 
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1 ɊȺɁɊȺȻОɌɄȺ ɌȿɏɇОɅОȽɂɑȿɋɄОȽО ɉɊОɐȿɋɋȺ 

ВОɋɋɌȺɇОВɅȿɇɂə ɐɂɅɂɇДɊɂɑȿɋɄОɃ ВȿДɍɓȿɃ ɒȿɋɌȿɊɇɂ 

ȽɅȺВɇОɃ ɉȿɊȿДȺɑɂ ВȿДɍɓȿȽО ɆОɋɌȺ 

 

1.1 ɍɫɬɪɨɣɫɬɜɨ ɢ ɚɧɚɥɢɡ ɪɚɛɨɬɵ ɫɨɩɪɹɠɟɧɢɣ, ɩɪɢɱɢɧɵ ɩɨɬɟɪɢ ɪɚ-

ɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɦɨɫɬɚ ɚɜɬɨɦɨɛɢɥɟɣ 

ɄɚɦȺɁ-5320 

 

Ƚɥɚɜɧɚɹ ɩɟɪɟɞɚɱɚ ɫɥɭɠɢɬ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɧɚ ɜɟɞɭ-

ɳɢɯ ɤɨɥɟɫɚɯ ɢ ɩɟɪɟɞɚɱɢ ɟɝɨ ɨɬ ɤɚɪɞɚɧɧɨɝɨ ɜɚɥɚ ɤ ɩɨɥɭɨɫɹɦ ɩɨɞ ɩɪɹɦɵɦ ɭɝ-

ɥɨɦ. 

ɉɨɫɬɨɹɧɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɟɪɟɞɚ-

ɬɨɱɧɵɦ ɱɢɫɥɨɦ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ. Ɉɛɳɟɟ ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɜɫɟɣ ɬɪɚɧɫ-

ɦɢɫɫɢɢ ɪɚɜɧɨ ɩɪɨɢɡɜɟɞɟɧɢɸ ɩɟɪɟɞɚɬɨɱɧɵɯ ɱɢɫɟɥ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ, ɪɚɡɞɚɬɨɱ-

ɧɨɣ ɤɨɪɨɛɤɢ ɢ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ ɢ ɦɨɠɟɬ ɛɵɬɶ ɢɡɦɟɧɟɧɨ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɪɚɡ-

ɥɢɱɧɵɯ ɩɟɪɟɞɚɱ. Ɉɛɳɟɟ ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɩɨɤɚɡɵɜɚɟɬ, ɜɨ ɫɤɨɥɶɤɨ ɪɚɡ ɫɨ-

ɤɪɚɳɚɟɬɫɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɟɞɭɳɢɯ ɤɨɥɟɫ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟ-

ɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ. ɑɟɦ ɛɨɥɶɲɟ ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ, ɬɟɦ ɛɨɥɶ-

ɲɟ ɬɹɝɨɜɨɟ ɭɫɢɥɢɟ, ɪɚɡɜɢɜɚɟɦɨɟ ɧɚ ɜɟɞɭɳɢɯ ɤɨɥɟɫɚɯ ɚɜɬɨɦɨɛɢɥɹ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɄɚɦȺɁ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɫ-

ɬɨɜ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɱɟɬɵɪɟ ɜɚɪɢɚɧɬɚ ɩɟɪɟɞɚɬɨɱɧɵɯ ɱɢɫɟɥ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ. 

ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ 7,22; 6,53; 5,94 ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɚɜɬɨɦɨɛɢɥɟɣ, ɪɚɛɨ-

ɬɚɸɳɢɯ ɜ ɫɨɫɬɚɜɟ ɚɜɬɨɩɨɟɡɞɨɜ, ɚ ɩɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ 6,53; 5,94 ɢ 5,43 — ɞɥɹ 

ɨɞɢɧɨɱɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ Д1]. 

ɇɚ ɚɜɬɨɦɨɛɢɥɹɯ ɄɚɦȺɁ ɩɪɢɦɟɧɟɧɵ ɞɜɭɯɫɬɭɩɟɧɱɚɬɵɟ ɝɥɚɜɧɵɟ ɩɟɪɟɞɚ-

ɱɢ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɞɜɭɯ ɡɭɛɱɚɬɵɯ ɩɚɪ, ɩɚɪɵ ɤɨɧɢɱɟɫɤɢɯ ɲɟɫɬɟɪɟɧ ɫ ɤɨɫɵɦɢ 

ɡɭɛɶɹɦɢ ɢ ɩɚɪɵ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɤɨɫɨɡɭɛɵɯ ɲɟɫɬɟɪɟɧ. ɂɡ-ɦɟɧɟɧɢɟ ɩɟɪɟɞɚ-

ɬɨɱɧɨɝɨ ɱɢɫɥɚ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ ɞɨɫɬɢɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɨɣ ɲɟɫɬɟɪɟɧ ɰɢɥɢɧɞ-

ɪɢɱɟɫɤɨɣ ɩɚɪɵ ɫ ɪɚɡɥɢɱɧɵɦ ɱɢɫɥɨɦ ɡɭɛɶɟɜ. 
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Ƚɥɚɜɧɚɹ ɩɟɪɟɞɚɱɚ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɜɟɞɭɳɟɝɨ ɦɨɫɬɚ ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɤɨ-

ɥɟɫɧɨɣ Ɏɨɪɦɭɥɨɣ 6Б4 ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɪɨɯɨɞɧɵɦ ɡɚɥɨɦ ɞɥɹ ɩɪɢɜɨɞɚ ɝɥɚɜɧɨɣ 

ɩɟɪɟɞɚɱɢ ɡɚɞɧɟɝɨ ɦɨɫɬɚ. ȼɟɞɭɳɚɹ ɤɨɧɢɱɟɫɤɚɹ ɲɟɫɬɟɪɧɹ 20 (ɪɢɫɭɧɨɤ 1.1) ɭɫ-

ɬɚɧɨɜɥɟɧɚ ɜ ɝɨɪɥɨɜɢɧɟ ɤɚɪɬɟɪɚ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ ɧɚ ɞɜɭɯ ɪɨɥɢɤɨɜɵɯ ɤɨɧɢɱɟ-

ɫɤɢɯ ɩɨɞɲɢɩɧɢɤɚɯ 24, 26, ɦɟɠɞɭ ɜɧɭɬɪɟɧɧɢɦɢ ɨɛɨɣɦɚɦɢ ɤɨɬɨɪɵɯ ɢɦɟɸɬɫɹ 

ɪɚɫɩɨɪɧɚɹ ɜɬɭɥɤɚ ɢ ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ ɲɚɣɛɵ 25. ɒɥɢɰɨɜɚɧɧɵɣ ɤɨɧɟɰ ɫɬɭɩɢɰɵ 

ɷɬɨɣ ɲɟɫɬɟɪɧɢ ɫɨɟɞɢɧɟɧ ɫ ɤɨɧɢɱɟɫɤɨɣ ɲɟɫɬɟɪɧɟɣ ɦɟɠɨɫɟɜɨɝɨ ɞɢɮɮɟɪɟɧɰɢɚ-

ɥɚ, ɚ ɜɧɭɬɪɢ ɫɬɭɩɢɰɵ ɩɪɨɯɨɞɢɬ ɜɚɥ 21 ɩɪɢɜɨɞɚ, ɨɞɧɢɦ ɤɨɧɰɨɦ ɫɨɟɞɢɧɟɧɧɵɣ ɫ 

ɤɨɧɢɱɟɫɤɨɣ ɲɟɫɬɟɪɧɟɣ ɦɟɠɨɫɟɜɨɝɨ ɞɢɮɮɟɪɟɧɰɢɚɥɚ, ɚ ɞɪɭɝɢɦ ɫ ɩɨɦɨɳɶɸ 

ɤɚɪɞɚɧɧɨɣ ɩɟɪɟɞɚɱɢ – ɫ ɜɟɞɭɳɢɦ ɜɚɥɨɦ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ ɡɚɞɧɟɝɨ ɦɨɫɬɚ Д1]. 

 

Ɋɢɫɭɧɨɤ 1.1 – Ƚɥɚɜɧɚɹ ɩɟɪɟɞɚɱɚ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɦɨɫɬɚ 

 

ɋɦɚɡɵɜɚɧɢɟ ɬɪɭɳɢɯɫɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɞɟɬɚɥɟɣ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ ɢ ɞɢɮ-

ɮɟɪɟɧɰɢɚɥɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɡɛɪɵɡɝɢɜɚɧɢɟɦ ɦɚɫɥɚ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɤɚɪɬɟɪɟ. 

ȼ ɞɢɮɮɟɪɟɧɰɢɚɥ ɫɦɚɡɤɚ ɩɨɫɬɭɩɚɟɬ ɱɟɪɟɡ ɨɤɧɚ ɜ ɟɝɨ ɤɨɪɩɭɫɟ, ɚ ɞɥɹ ɩɨɞɜɨɞɚ 

ɦɚɫɥɚ ɤ ɤɨɧɢɱɟɫɤɢɦ ɩɨɞɲɢɩɧɢɤɚɦ ɜɟɞɭɳɟɣ ɤɨɧɢɱɟɫɤɨɣ ɲɟɫɬɟɪɧɢ ɢ ɩɪɨɦɟ-

ɠɭɬɨɱɧɨɝɨ ɜɚɥɚ ɜ ɫɬɚɤɚɧɚɯ, ɜ ɤɨɬɨɪɵɯ ɭɫɬɚɧɨɜɥɟɧɵ ɩɨɞɲɢɩɧɢɤɢ, ɩɪɟɞɭɫɦɨɬ-
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ɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ ɢ ɪɚɞɢɚɥɶɧɵɟ ɤɚɧɚɥɵ. ɉɨɥɨɫɬɶ ɤɚɪɬɟɪɚ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ 

ɫɨɨɛɳɚɟɬɫɹ ɫ ɚɬɦɨɫɮɟɪɨɣ ɱɟɪɟɡ ɜɟɧɬɢɥɹ-ɰɢɨɧɧɵɣ ɤɨɥɩɚɱɨɤ (ɫɚɩɭɧ). ɍɩɥɨɬ-

ɧɟɧɢɟ ɜɚɥɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɚɦɨɩɨɞɠɢɦɧɵɦɢ ɦɚɧɠɟɬɚɦɢ, ɡɚɳɢɳɟɧɧɵɦɢ 

ɝɪɹɡɟɨɬɪɚɠɚɬɟɥɶɧɵɦɢ ɤɨɥɶɰɚɦɢ Д1]. 

Ⱦɟɬɚɥɢ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɦɨɫɬɚ ɪɚɛɨɬɚɸɬ ɜ ɭɫɥɨɜɢɹɯ 

ɯɨɪɨɲɟɝɨ ɫɦɚɡɵɜɚɧɢɹ ɪɚɡɛɪɵɡɝɢɜɚɧɢɟɦ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ, ɡɭɛɱɚɬɵɟ ɫɨɟɞɢɧɟɧɢɹ 

ɩɨɞɜɟɪɠɟɧɵ ɡɧɚɱɢɬɟɥɶɧɵɦ ɡɧɚɤɨɩɟɪɟɦɟɧɧɵɦ ɧɚɝɪɭɡɤɚɦ. Ʉɪɨɦɟ ɬɨɝɨ, ɜɫɟ ɞɟ-

ɬɚɥɢ ɩɟɪɟɞɚɱɢ ɩɨɞɜɟɪɠɟɧɵ ɞɟɣɫɬɜɭɸ ɜɢɛɪɚɰɢɢ. 

ɉɪɢɡɧɚɤɚɦɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɡɚɞɧɟɝɨ ɦɨɫɬɚ ɹɜɥɹɸɬɫɹ ɩɨɫɬɨɪɨɧɧɢɟ ɫɬɭ-

ɤɢ, ɩɨɜɵɲɟɧɧɵɣ ɲɭɦ ɜ ɪɟɞɭɤɬɨɪɟ ɤɨɧɟɱɧɨɣ ɩɟɪɟɞɚɱɢ ɢɥɢ ɜ ɜɟɪɯɧɟɣ ɤɨɧɢɱɟ-

ɫɤɨɣ ɩɚɪɟ ɩɪɢ ɪɚɛɨɬɟ ɬɪɚɤɬɨɪɚ. Эɬɢ ɩɪɢɡɧɚɤɢ – ɫɥɟɞɫɬɜɢɟ ɢɡɧɨɫɚ ɡɭɛɶɟɜ ɲɟɫ-

ɬɟɪɟɧ ɤɨɧɟɱɧɨɣ ɩɟɪɟɞɚɱɢ, ɤɨɧɢɱɟɫɤɢɯ ɩɨɞɲɢɩɧɢɤɨɜ ɮɥɚɧɰɚ ɞɢɫɤɚ, ɲɚɪɢɤɨ-

ɜɵɯ ɩɨɞɲɢɩɧɢɤɨɜ ɜɟɞɭɳɟɣ ɲɟɫɬɟɪɧɢ ɤɨɧɟɱɧɨɣ ɩɟɪɟɞɚɱɢ, ɲɟɫɬɟɪɟɧ ɢɥɢ 

ɩɨɞɲɢɩɧɢɤɨɜ ɜɟɪɯɧɟɣ ɤɨɧɢɱɟɫɤɨɣ ɩɚɪɵ. 

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɷɬɢɯ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɫɧɚɱɚɥɚ ɢɡɦɟɪɹɸɬ ɨɫɟɜɨɣ ɡɚ-

ɡɨɪ ɜ ɩɨɞɲɢɩɧɢɤɚɯ ɮɥɚɧɰɚ ɞɢɫɤɚ, ɞɥɹ ɱɟɝɨ ɩɨɞɞɨɦɤɪɚɱɢɜɚɸɬ ɥɢɛɨ ɨɞɧɨ ɤɨ-

ɥɟɫɨ, ɥɢɛɨ ɜɟɫɶ ɦɨɫɬ. ɇɚ ɩɨɞɫɬɚɜɤɟ ɪɹɞɨɦ ɫ ɪɟɞɭɤɬɨɪɨɦ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɢɧɞɢ-

ɤɚɬɨɪɧɵɣ ɩɪɢɛɨɪ (ɬɢɩɚ Ʉɂ-4850). ɇɨɠɤɭ ɢɧɞɢɤɚɬɨɪɚ ɩɪɢɛɨɪɚ ɭɩɢɪɚɸɬ ɜ 

ɰɟɧɬɪ ɮɥɚɧɰɚ ɞɢɫɤɚ ɢ, ɩɟɪɟɦɟɳɚɹ ɤɨɥɟɫɨ ɜ ɨɫɟɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɨɩɪɟɞɟɥɹɸɬ 

ɡɚɡɨɪ. ɇɨɦɢɧɚɥɶɧɵɣ ɡɚɡɨɪ ɜ ɤɨɧɢɱɟɫɤɢɯ ɪɨɥɢɤɨɩɨɞɲɢɩɧɢɤɚɯ ɪɚɜɟɧ 0, 3 ɦɦ. 

ȿɫɥɢ ɨɧ ɩɪɟɜɵɲɚɟɬ ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɡɦɟɪ, ɬɨ ɩɨɞɲɢɩɧɢɤɢ ɪɟɝɭɥɢɪɭɸɬ. Ⱦɥɹ 

ɷɬɨɝɨ ɫɧɢɦɚɸɬ ɤɨɥɟɫɨ ɢ ɤɪɵɲɤɭ ɪɟɞɭɤɬɨɪɚ ɜ ɫɛɨɪɟ. Ɉɬɜɨɪɚɱɢɜɚɸɬ ɞɜɚ ɛɨɥɬɚ, 

ɫɩɪɟɫɫɨɜɵɜɚɸɬ ɩɨɞɲɢɩɧɢɤ, ɫɧɢɦɚɸɬ ɜɟɞɨɦɭɸ ɲɟɫɬɟɪɧɸ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ ɢ 

ɜɵɧɢɦɚɸɬ ɩɨɞɲɢɩɧɢɤ. ȼɨɫɫɬɚɧɚɜɥɢɜɚɸɬ ɧɨɦɢɧɚɥɶɧɵɣ ɨɫɟɜɨɣ ɡɚɡɨɪ ɜ ɤɨɧɢ-

ɱɟɫɤɢɯ ɪɨɥɢɤɨɩɨɞɲɢɩɧɢɤɚɯ ɲɥɢɮɨɜɤɨɣ ɨɞɧɨɝɨ ɢɡ ɪɟɝɭɥɢɪɨɜɨɱɧɵɯ ɤɨɥɟɰ ɧɚ 

ɜɟɥɢɱɢɧɭ ɢɡɦɟɪɟɧɧɨɝɨ ɡɚɡɨɪɚ. ɉɪɨɜɟɪɢɬɶ ɨɫɟɜɨɣ ɡɚɡɨɪ ɜ ɩɨɞɲɢɩɧɢɤɚɯ ɛɟɡ 

ɫɛɨɪɤɢ ɪɟɞɭɤɬɨɪɚ ɦɨɠɧɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟɦ. Ⱦɥɹ ɷɬɨɝɨ ɬɪɭɛɭ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 

ɭɩɢɪɚɸɬ ɜ ɬɨɪɟɰ ɜɧɭɬɪɟɧɧɟɣ ɨɛɨɣɦɵ ɩɨɞɲɢɩɧɢɤɚ. Ɂɚɜɨɪɚɱɢɜɚɹ ɞɨ ɨɬɤɚɡɚ 

ɛɨɥɬɵ, ɡɚɬɹɝɢɜɚɸɬ ɩɨɞɲɢɩɧɢɤɢ. Ⱦɚɥɟɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɲɬɚɬɢɜ ɧɚ ɤɪɵɲɤɭ ɪɟ-

ɞɭɤɬɨɪɚ, ɚ ɧɨɠɤɭ ɢɧɞɢɤɚɬɨɪɚ ɭɩɢɪɚɸɬ ɜ ɩɥɚɫɬɢɧɭ ɦɟɠɞɭ ɛɨɥɬɚɦɢ. ɉɪɢ ɡɚɜɨ-
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ɪɚɱɢɜɚɧɢɢ ɛɨɥɬɨɜ ɤɪɵɲɤɚ ɪɟɞɭɤɬɨɪɚ ɜɦɟɫɬɟ ɫɨ ɲɬɚɬɢɜɨɦ ɢ ɢɧɞɢɤɚɬɨɪɨɦ ɩɟ-

ɪɟɦɟɫɬɢɬɫɹ ɜɜɟɪɯ ɧɚ ɜɟɥɢɱɢɧɭ ɡɚɡɨɪɚ ɜ ɩɨɞɲɢɩɧɢɤɚɯ. 

ɉɪɢ ɫɜɨɛɨɞɧɨɦ ɜɵɯɨɞɟ ɜɧɟɲɧɟɣ ɨɛɨɣɦɵ ɩɨɞɲɢɩɧɢɤɚ ɢɡ ɫɜɨɟɝɨ ɝɧɟɡɞɚ 

ɩɨɞɲɢɩɧɢɤ ɡɚɦɟɧɹɸɬ, ɧɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɢɡɦɟɪɹɸɬ ɞɢɚɦɟɬɪ ɟɝɨ ɩɨɫɚɞɨɱɧɨɝɨ 

ɦɟɫɬɚ. ɉɪɢ ɜɧɭɬɪɟɧɧɟɦ ɞɢɚɦɟɬɪɟ ɛɨɥɟɟ 110,14 ɦɦ ɡɚɦɟɧɹɸɬ ɫɬɚɤɚɧ ɩɨɞɲɢɩ-

ɧɢɤɨɜ. ȿɝɨ ɜɵɩɪɟɫɫɨɜɵɜɚɸɬ ɦɨɧɬɚɠɧɵɦɢ ɛɨɥɬɚɦɢ. Ɂɚɦɟɧɹɹ ɩɨɞɲɢɩɧɢɤɢ 

ɮɥɚɧɰɚ ɞɢɫɤɚ ɢɡ-ɡɚ ɪɚɡɪɭɲɟɧɢɹ ɢɥɢ ɩɪɟɞɟɥɶɧɨɝɨ ɢɡɧɨɫɚ ɫɟɩɚɪɚɬɨɪɨɜ, ɛɟɝɨ-

ɜɵɯ ɞɨɪɨɠɟɤ, ɨɛɨɣɦ ɢ ɬ.ɩ., ɜɵɩɪɟɫɫɨɜɵɜɚɸɬ ɜɧɟɲɧɢɟ ɨɛɨɣɦɵ. ȿɫɥɢ ɮɥɚɧɟɰ 

ɞɢɫɤɚ ɫɜɨɛɨɞɧɨ ɜɵɯɨɞɢɬ ɢɡ ɤɪɵɲɤɢ ɪɟɞɭɤɬɨɪɚ, ɬɨ ɢɡɦɟɪɹɸɬ ɞɢɚɦɟɬɪ ɟɝɨ ɩɨ-

ɫɚɞɨɱɧɵɯ ɦɟɫɬ ɩɨɞ ɩɨɞɲɢɩɧɢɤɢ. ɉɪɢ ɢɡɧɨɫɟ ɩɨɫɚɞɨɱɧɵɯ ɦɟɫɬ ɞɨ ɪɚɡɦɟɪɚ 

ɦɟɧɟɟ 59,8 ɦɦ ɮɥɚɧɟɰ ɡɚɦɟɧɹɸɬ ɧɨɜɵɦ. ȼɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɚɤɬɨɪɚ ɧɟ-

ɪɟɞɤɨ ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɵɜ ɛɨɥɬɨɜ ɢɥɢ ɢɡɧɨɫ ɪɟɡɶɛɵ ɨɬɜɟɪɫɬɢɣ ɮɥɚɧɰɚ ɩɨɞ ɫɬɨ-

ɩɨɪɧɭɸ ɩɥɚɫɬɢɧɭ ɪɚɞɢɚɥɶɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ. ɉɨɷɬɨɦɭ, ɤɨɝɞɚ ɩɨ ɤɚɤɢɦ-ɥɢɛɨ 

ɩɪɢɱɢɧɚɦ ɫɧɢɦɚɸɬ ɤɪɵɲɤɭ ɪɟɞɭɤɬɨɪɚ, ɩɪɨɜɟɪɹɸɬ ɫɨɫɬɨɹɧɢɟ ɷɬɢɯ ɞɟɬɚɥɟɣ. 

ɇɚ ɩɪɚɜɢɥɶɧɭɸ ɪɚɛɨɬɭ ɤɨɥɟɫɧɨɝɨ ɪɟɞɭɤɬɨɪɚ ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɟɬ ɬɟɯ-

ɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɪɚɞɢɚɥɶɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɮɥɚɧɰɚ ɞɢɫɤɚ. ɂɡɧɨɫ ɟɝɨ ɜɥɟ-

ɱɟɬ ɡɚ ɫɨɛɨɣ ɩɟɪɟɤɨɫ ɜɚɥɚ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɢɧɬɟɧɫɢɜɧɵɣ ɢɡɧɨɫ ɤɨɧɢɱɟɫɤɢɯ 

ɩɨɞɲɢɩɧɢɤɨɜ. ɉɪɢ ɫɜɨɛɨɞɧɨɦ ɜɪɚɳɟɧɢɢ ɜɧɟɲɧɟɣ ɨɛɨɣɦɵ ɜ ɫɬɚɤɚɧɟ ɢɥɢ 

ɜɧɭɬɪɟɧɧɟɣ ɨɛɨɣɦɵ ɧɚ ɜɚɥɭ ɮɥɚɧɰɚ ɩɨɞɲɢɩɧɢɤ ɡɚɦɟɧɹɸɬ, ɧɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 

ɢɡɦɟɪɹɸɬ ɟɝɨ ɩɨɫɚɞɨɱɧɵɟ ɦɟɫɬɚ ɢ ɞɚɸɬ ɡɚɤɥɸɱɟɧɢɟ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɡɚ-

ɦɟɧɵ ɫɬɚɤɚɧɚ, ɩɨɞɲɢɩɧɢɤɨɜ ɢɥɢ ɮɥɚɧɰɚ ɞɢɫɤɚ. 

ɋɬɚɤɚɧ ɡɚɦɟɧɹɸɬ ɩɨ ɞɨɫɬɢɠɟɧɢɢ ɞɢɚɦɟɬɪɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤ ɛɨɥɟɟ 110, 

14 ɦɦ, ɚ ɮɥɚɧɟɰ ɞɢɫɤɚ — ɩɪɢ ɢɡɧɨɫɟ ɞɨ ɪɚɡɦɟɪɚ ɦɟɧɟɟ 49, 96ɦɦ. ɉɨɫɥɟ ɪɟɝɭ-

ɥɢɪɨɜɤɢ ɨɫɟɜɨɝɨ ɡɚɡɨɪɚ ɩɨɞɲɢɩɧɢɤɨɜ ɮɥɚɧɰɚ ɞɢɫɤɚ, ɚ ɬɚɤɠɟ ɟɫɥɢ ɨɧ ɧɟ ɩɪɟ-

ɜɵɲɚɟɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɧɨ ɭɤɚɡɚɧɧɵɟ ɜɵɲɟ ɩɪɢɡɧɚɤɢ ɧɟɢɫɩɪɚɜɧɨ-

ɫɬɟɣ ɢɦɟɸɬ ɦɟɫɬɨ, ɬɨ ɩɪɨɜɟɪɹɸɬ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɤɨɧɢɱɟɫɤɢɯ ɲɟɫɬɟ-

ɪɟɧ. 

Ɉɰɟɧɢɬɶ ɫɬɟɩɟɧɶ ɢɡɧɨɫɚ ɪɨɥɢɤɨɩɨɞɲɢɩɧɢɤɨɜ ɤɨɧɢɱɟɫɤɢɯ ɲɟɫɬɟɪɟɧ ɪɟ-

ɞɭɤɬɨɪɚ ɢ ɜɟɪɯɧɟɣ ɤɨɧɢɱɟɫɤɨɣ ɩɚɪɵ, ɚ ɬɚɤɠɟ ɫɬɟɩɟɧɶ ɢɡɧɨɫɚ ɢɯ ɡɭɛɶɟɜ ɦɨɠ-
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ɧɨ, ɢɡɦɟɪɢɜ ɭɝɥɨɜɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɮɥɚɧɰɚ ɞɢɫɤɚ. Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɫɧɢɦɚɸɬ ɤɨ-

ɥɟɫɨ ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɪɢɛɨɪ ɧɚ ɤɪɵɲɤɟ ɪɟɞɭɤɬɨɪɚ ɢɥɢ ɧɚ ɩɨɞɫɬɚɜɤɟ  

ɇɨɠɤɭ ɢɧɞɢɤɚɬɨɪɚ ɭɩɢɪɚɸɬ ɜ ɛɨɥɬ ɢ, ɩɨɤɚɱɢɜɚɹ ɜɥɟɜɨ ɢ ɜɩɪɚɜɨ ɮɥɚɧɟɰ 

ɞɢɫɤɚ. ɉɪɨɜɟɪɹɸɬ ɫɭɦɦɚɪɧɵɣ ɛɨɤɨɜɨɣ ɡɚɡɨɪ ɜ ɤɨɧɢɱɟɫɤɢɯ ɲɟɫɬɟɪɧɹɯ. ȿɫɥɢ 

ɩɨɤɚɡɚɧɢɟ ɢɧɞɢɤɚɬɨɪɚ ɩɪɟɜɵɲɚɟɬ 1 ɦɦ, ɢɡɦɟɪɹɸɬ ɨɬɞɟɥɶɧɨ ɡɚɡɨɪ ɜ ɡɭɛɶɹɯ 

ɲɟɫɬɟɪɟɧ ɤɨɧɟɱɧɨɣ ɩɟɪɟɞɚɱɢ. Ⱦɥɹ ɷɬɨɝɨ ɨɬɜɨɪɚɱɢɜɚɸɬ ɛɨɥɬɵ, ɫɧɢɦɚɸɬ 

ɤɪɵɲɤɭ ɜɟɪɯɧɟɣ ɤɨɧɢɱɟɫɤɨɣ ɩɚɪɵ ɢ ɫɬɨɩɨɪɹɬ ɜɟɪɬɢɤɚɥɶɧɵɣ ɜɚɥ. ȿɫɥɢ ɜɟɥɢ-

ɱɢɧɚ ɩɟɪɟɦɟɳɟɧɢɹ ɮɥɚɧɰɚ ɛɨɥɟɟ 1 ɦɦ, ɪɟɝɭɥɢɪɭɸɬ ɡɚɡɨɪ ɦɟɠɞɭ ɡɭɛɶɹɦɢ 

ɲɟɫɬɟɪɟɧ ɤɨɧɟɱɧɨɣ ɩɟɪɟɞɚɱɢ. Ɋɚɡɧɨɫɬɶ ɩɨɤɚɡɚɧɢɣ ɢɧɞɢɤɚɬɨɪɚ ɩɪɢ ɩɟɪɜɨɦ ɢ 

ɜɬɨɪɨɦ ɢɡɦɟɪɟɧɢɹɯ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɡɚɡɨɪɭ ɜ ɲɟɫɬɟɪɧɹɯ ɜɟɪɯɧɟɣ ɤɨɧɢɱɟɫɤɨɣ 

ɩɚɪɵ. ȼ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɨɧɚ ɩɪɟɜɵɲɚɟɬ ɬɚɤɠɟ 1 ɦɦ, ɪɟɝɭɥɢɪɭɸɬ ɡɚɡɨɪ ɜ 

ɲɟɫɬɟɪɧɹɯ ɜɟɪɯɧɟɣ ɤɨɧɢɱɟɫɤɨɣ ɩɚɪɵ. ɑɬɨɛɵ ɨɬɪɟɝɭɥɢɪɨɜɚɬɶ ɡɚɡɨɪ ɦɟɠɞɭ 

ɡɭɛɶɹɦɢ ɲɟɫɬɟɪɟɧ ɤɨɧɟɱɧɨɣ ɩɟɪɟɞɚɱɢ, ɱɟɪɟɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɬɜɟɪɫɬɢɹ ɜɵ-

ɜɨɪɚɱɢɜɚɸɬ ɲɟɫɬɶ ɤɪɟɩɟɠɧɵɯ ɛɨɥɬɨɜ ɢ ɞɜɭɦɹ ɦɨɧɬɚɠɧɵɦɢ ɛɨɥɬɚɦɢ ɜɵɩɪɟɫ-

ɫɨɜɵɜɚɸɬ ɮɥɚɧɟɰ ɞɢɫɤɚ ɢɡ ɤɪɵɲɤɢ ɪɟɞɭɤɬɨɪɚ ɞɨ ɨɫɜɨɛɨɠɞɟɧɢɹ ɩɪɨɤɥɚɞɨɤ. 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɡɚɡɨɪɚ ɢɡɜɥɟɤɚɸɬ ɢɡ ɤɚɠɞɨɝɨ ɩɚɤɟɬɚ ɨɞɧɭ ɢɥɢ ɧɟɫɤɨɥɶɤɨ 

ɩɪɨɤɥɚɞɨɤ, ɧɨ ɬɚɤ, ɱɬɨɛɵ ɬɨɥɳɢɧɚ ɨɫɬɚɜɲɢɯɫɹ ɫ ɨɞɧɨɣ ɢ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɪɟ-

ɞɭɤɬɨɪɚ ɨɫɬɚɜɚɥɚɫɶ ɨɞɢɧɚɤɨɜɨɣ. ɍɜɟɥɢɱɟɧɧɵɣ ɛɨɤɨɜɨɣ ɡɚɡɨɪ ɦɟɠɞɭ ɡɭɛɶɹɦɢ 

ɲɟɫɬɟɪɟɧ ɤɨɧɟɱɧɨɣ ɩɟɪɟɞɚɱɢ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɢɡ-ɡɚ ɩɟɪɟɤɨɫɚ ɜɟɞɭɳɟɣ ɲɟɫ-

ɬɟɪɧɢ ɜɫɥɟɞɫɬɜɢɟ ɢɡɧɨɫɚ ɟɟ ɪɚɞɢɚɥɶɧɵɯ ɩɨɞɲɢɩɧɢɤɨɜ. Ⱦɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɷɬɨɣ 

ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɫɧɢɦɚɸɬ ɤɪɵɲɤɭ ɪɟɞɭɤɬɨɪɚ ɢ ɩɟɪɟɦɟɳɚɸɬ ɜɟɞɭɳɭɸ ɲɟɫɬɟɪ-

ɧɸ ɜ ɨɫɟɜɨɦ ɢ ɪɚɞɢɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ. ȿɫɥɢ ɡɚɡɨɪ ɨɳɭɳɚɟɬɫɹ ɪɭɤɨɣ, ɫɧɢ-

ɦɚɸɬ ɤɨɪɩɭɫ ɪɟɞɭɤɬɨɪɚ ɢ ɤɪɵɲɤɭ ɜɟɞɭɳɟɣ ɲɟɫɬɟɪɧɢ. Ⱦɚɥɟɟ ɢɧɟɪɰɢɨɧɧɵɦ 

ɫɴɟɦɧɢɤɨɦ ɜɵɩɪɟɫɫɨɜɵɜɚɸɬ ɜɟɞɭɳɭɸ ɲɟɫɬɟɪɧɸ ɜ ɫɛɨɪɟ. ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭ-

ɱɚɹɯ ɜɟɪɯɧɢɣ ɩɨɞɲɢɩɧɢɤ ɦɨɠɟɬ ɨɫɬɚɜɚɬɶɫɹ ɜ ɫɜɨɟɦ ɝɧɟɡɞɟ (ɷɬɨ ɡɚɜɢɫɢɬ ɨɬ 

ɞɢɚɦɟɬɪɚ ɰɚɧɝɢ), ɬɨɝɞɚ ɟɝɨ ɜɵɩɪɟɫɫɨɜɵɜɚɸɬ, ɧɨ ɰɚɧɝɨɣ ɛɨɥɶɲɟɝɨ ɞɢɚɦɟɬɪɚ.  

ɉɪɢ ɢɡɧɨɫɟ ɩɨɫɚɞɨɱɧɵɯ ɦɟɫɬ ɩɨɞ ɜɵɲɟɭɤɚɡɚɧɧɵɟ ɩɨɞɲɢɩɧɢɤɢ ɞɨ ɪɚɡ-

ɦɟɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɟɧɟɟ 45,03 ɢ 40,02ɦɦ ɜɟɞɭɳɭɸ ɲɟɫɬɟɪɧɸ ɡɚɦɟɧɹɸɬ. 

ɑɬɨɛɵ ɨɬɪɟɝɭɥɢɪɨɜɚɬɶ ɡɚɡɨɪ ɜ ɡɭɛɶɹɯ ɲɟɫɬɟɪɟɧ ɜɟɪɯɧɟɣ ɤɨɧɢɱɟɫɤɨɣ ɩɚɪɵ, 

ɜɵɜɨɪɚɱɢɜɚɸɬ ɛɨɥɬɵ ɤɪɟɩɥɟɧɢɹ ɪɟɞɭɤɬɨɪɚ ɢ ɮɥɚɧɰɚ ɬɪɭɛɵ  ɢ ɦɨɧɬɚɠɧɵɦɢ 
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ɛɨɥɬɚɦɢ ɜɵɩɪɟɫɫɨɜɵɜɚɸɬ ɬɪɭɛɭ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɜɚɥɚ ɢɡ ɤɨɪɩɭɫɚ ɜɟɪɯɧɟɣ ɤɨ-

ɧɢɱɟɫɤɨɣ ɩɚɪɵ ɞɨ ɨɫɜɨɛɨɠɞɟɧɢɹ ɩɪɨɤɥɚɞɨɤ. Ⱦɚɥɟɟ, ɢɡɦɟɧɢɜ ɬɨɥɳɢɧɭ ɩɚɤɟɬɨɜ 

ɩɪɨɤɥɚɞɨɤ ɢ ɜɧɨɜɶ ɩɪɨɜɟɞɹ ɢɡɦɟɪɟɧɢɹ, ɞɨɛɢɜɚɸɬɫɹ ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ 

ɩɟɪɟɦɟɳɟɧɢɹ ɮɥɚɧɰɚ ɞɢɫɤɚ. 

ȼɟɞɭɳɚɹ ɰɢɥɢɧɞɪɢɱɟɫɤɚɹ ɲɟɫɬɟɪɧɹ ɪɚɛɨɬɚɟɬ ɜ ɭɫɥɨɜɢɹɯ ɞɨɫɬɚɬɨɱɧɨɣ 

ɫɦɚɡɤɢ. ɇɚ ɪɢɫɭɧɤɟ 1.3 ɩɨɤɚɡɚɧɵ ɞɟɬɚɥɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɫɨɩɪɹɠɟɧɢɢ ɫ ɜɟɞɭ-

ɳɟɣ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɲɟɫɬɟɪɧɟɣ. ɍɡɟɥ ɜɟɞɭɳɟɣ ɲɟɫɬɟɪɧɢ ɜ ɫɛɨɪɟ ɩɨɤɚɡɚɧ ɧɚ 

ɪɢɫɭɧɤɟ 1.2. 

 

1 – ɝɚɣɤɚ; 2, 4 – ɜɧɭɬɪɟɧɧɢɟ ɤɨɥɶɰɚ ɩɨɞɲɢɩɧɢɤɚ; 3 – ɲɚɣɛɵ ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ; 
5 – ɫɬɚɤɚɧ ɩɨɞɲɢɩɧɢɤɨɜ; 6 – ɲɚɣɛɚ 

Ɋɢɫɭɧɨɤ 1.2 – ȼɟɞɭɳɚɹ ɰɢɥɢɧɞɪɢɱɟɫɤɚɹ ɲɟɫɬɟɪɧɹ 

ɢ ɫɨɩɪɹɝɚɟɦɵɟ ɫ ɧɟɣ ɞɟɬɚɥɢ 

Ⱦɟɬɚɥɶ ɜɟɞɭɳɚɹ ɰɢɥɢɧɞɪɢɱɟɫɤɚɹ ɲɟɫɬɟɪɧɹ ɬɟɪɹɟɬ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ 

ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɪɢɱɢɧɚɦ: 

1. ɋɤɨɥɵ ɢ ɬɪɟɳɢɧɵ. 

2. ɍɫɬɚɥɨɫɬɧɨɟ ɜɵɤɪɚɲɢɜɚɧɢɟ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡɭɛɶɟɜ. 

3. ɂɡɧɨɫ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɞ ɪɨɥɢɤɨɜɵɣ ɩɨɞɲɢɩɧɢɤ 864715. 

4. ɂɡɧɨɫ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɞ ɲɟɫɬɟɪɧɸ. 

5. ɂɡɧɨɫ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɞ ɪɨɥɢɤɨɜɵɣ ɩɨɞɲɢɩɧɢɤ 864770. 

6. ɂɡɧɨɫ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɞ ɪɨɥɢɤɨɜɵɣ ɩɨɞɲɢɩɧɢɤ 853948. 
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7. ɂɡɧɨɫ ɲɩɨɧɨɱɧɨɝɨ ɩɚɡɚ ɩɨ ɬɨɥɳɢɧɟ. 

8. ɂɡɧɨɫ ɡɭɛɶɟɜ ɩɨ ɬɨɥɳɢɧɟ. 

9. ɂɡɧɨɫ ɪɟɡɶɛɵ. 

Ⱦɟɮɟɤɬ 1 ɜɨɡɧɢɤɚɟɬ ɜɫɥɟɞɫɬɜɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɭɞɚɪɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ 

ɲɟɫɬɟɪɧɢ. 

 

1 – ɩɨɞɲɢɩɧɢɤ ɪɨɥɢɤɨɜɵɣ ɪɚɞɢɚɥɶɧɵɣ ɜ ɫɛɨɪɟ; 2 – ɤɨɥɟɫɨ ɡɭɛɱɚɬɨɟ ɜɟɞɨɦɨɟ ɤɨɧɢɱɟɫɤɨɟ; 
3 – ɲɩɨɧɤɚ; 4 – ɜɟɞɭɳɚɹ ɰɢɥɢɧɞɪɢɱɟɫɤɚɹ ɲɟɫɬɟɪɧɹ; 5 – ɤɨɥɶɰɨ ɜɧɭɬɪɟɧɧɟɟ ɫ ɫɟɩɚɪɚɬɨɪɨɦ 

ɢ ɪɨɥɢɤɚɦɢ ɜ ɫɛɨɪɟ 

Ɋɢɫɭɧɨɤ 1.3 – ɍɡɟɥ ɜɟɞɭɳɟɣ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɲɟɫɬɟɪɧɢ ɜ ɫɛɨɪɟ 

 

ȼ ɦɟɫɬɚɯ 2, 3, 4, 5, 6 ɞɟɮɟɤɬɨɜ ɩɪɟɨɛɥɚɞɚɸɳɢɦ ɜɢɞɨɦ ɢɡɧɚɲɢɜɚɧɢɹ ɹɜ-

ɥɹɟɬɫɹ ɤɨɧɬɚɤɬɧɨ-ɭɫɬɚɥɨɫɬɧɨɟ ɢɡɧɚɲɢɜɚɧɢɟ, ɜɨɡɧɢɤɚɸɳɟɟ ɩɪɢ ɬɪɟɧɢɢ ɤɚɱɟ-

ɧɢɹ ɪɨɥɢɤɨɜ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɨɫɢ. ɋɨɩɭɬɫɬɜɭɸɳɢɦ ɜɢɞɨɦ ɹɜɥɹɟɬɫɹ ɨɤɢɫɥɢ-

ɬɟɥɶɧɵɣ ɜɢɞ, ɩɨɫɤɨɥɶɤɭ ɫɨɩɪɹɝɚɟɦɵɟ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɤɪɵɬɵ ɦɚɫɥɹɧɨɣ ɩɥɟɧ-

ɤɨɣ. 

 

1.2 Ɋɚɡɪɚɛɨɬɤɚ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɪɚɡɛɨɪɤɢ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɦɨɫɬɚ 

 

ɍɡɥɵ ɢ ɚɝɪɟɝɚɬɵ ɦɚɲɢɧ, ɩɨɫɬɭɩɚɸɳɢɟ ɧɚ ɪɟɦɨɧɬ, ɞɨɥɠɧɵ ɛɵɬɶ ɨɱɢ-

ɳɟɧɵ ɨɬ ɝɪɹɡɢ ɢ ɩɵɥɢ, ɚ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɞɨɥɠɧɨ ɛɵɬɶ ɭɞɚɥɟɧɨ ɚɧɬɢɤɨɪɪɨɡɢɣ-
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ɧɨɟ ɩɨɤɪɵɬɢɟ. Ɇɚɫɥɨ ɢɡ ɤɚɪɬɟɪɚ ɞɜɢɝɚɬɟɥɹ, ɜɟɞɭɳɟɝɨ ɦɨɫɬɚ ɢ ɤɨɪɨɛɤɢ ɩɟɪɟ-

ɞɚɱ ɞɨɥɠɧɨ ɛɵɬɶ ɫɥɢɬɨ, ɚ ɦɚɫɥɹɧɵɟ ɨɬɜɟɪɫɬɢɹ ɢ ɲɬɭɰɟɪɵ ɛɵɬɶ ɩɥɨɬɧɨ ɡɚɤɪɵ-

ɬɵ ɩɪɨɛɤɚɦɢ Д7, 8]. 

ɉɪɢ ɪɚɡɛɨɪɤɟ ɬɪɚɤɬɨɪɚ ɞɥɹ ɫɧɹɬɢɹ ɬɹɠɟɥɵɯ ɭɡɥɨɜ ɢ ɞɟɬɚɥɟɣ, ɚ ɬɚɤɠɟ 

ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɢɯ ɧɚ ɫɬɟɥɥɚɠɢ ɢ ɫɬɟɧɞɵ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɪɚɧ-

ɛɚɥɤɢ, ɷɥɟɤɬɪɨɬɟɥɶɮɟɪɵ ɢ ɫɩɟɰɢɚɥɶɧɵɟ ɫɯɜɚɬɤɢ. 

Ɉɬɜɟɪɬɵɜɚɬɶ ɝɚɣɤɢ ɢ ɛɨɥɬɵ ɧɟɨɛɯɨɞɢɦɨ ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɢɥɢ ɩɧɟɜɦɨ-

ɬɢɱɟɫɤɢɦɢ ɝɚɣɤɨɜɟɪɬɚɦɢ, ɚ ɜɵɜɟɪɬɵɜɚɬɶ ɲɩɢɥɶɤɢ – ɷɤɫɰɟɧɬɪɢɤɨɜɵɦɢ ɤɥɸ-

ɱɚɦɢ. 

ɒɤɢɜɵ, ɡɜɟɡɞɨɱɤɢ ɢ ɤɥɢɧɨɜɵɟ ɲɩɨɧɤɢ ɫɥɟɞɭɟɬ ɫɧɢɦɚɬɶ ɩɪɢ ɩɨɦɨɳɢ 

ɫɩɟɰɢɚɥɶɧɵɯ ɫɴɟɦɧɢɤɨɜ. 

ȼɬɭɥɤɢ, ɩɨɞɲɢɩɧɢɤɢ ɢ ɜɚɥɵ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɪɟɫɫɨɜɵɜɚɬɶ ɧɚ ɩɪɟɫɫɚɯ, 

ɢɫɩɨɥɶɡɭɹ ɫɩɟɰɢɚɥɶɧɵɟ ɜɫɬɚɜɤɢ. 

ȼɫɟ ɭɡɥɵ ɢ ɞɟɬɚɥɢ ɬɪɚɤɬɨɪɚ ɧɟɨɛɯɨɞɢɦɨ ɭɤɥɚɞɵɜɚɬɶ ɧɚ ɫɬɟɥɥɚɠɢ ɢɥɢ ɜ 

ɫɩɟɰɢɚɥɶɧɵɟ ɤɨɧɬɟɣɧɟɪɵ. 

Ɋɚɛɨɱɢɟ ɦɟɫɬɚ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɫɬɨɪɧɵ, ɯɨɪɨɲɨ ɨɫ-

ɜɟɳɟɧɵ ɢ ɨɫɧɚɳɟɧɵ ɧɟɨɛɯɨɞɢɦɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ ɢ ɢɧ-

ɫɬɪɭɦɟɧɬɨɦ. 

ɉɪɢ ɪɚɛɨɬɟ ɫɨ ɫɬɟɧɞɚɦɢ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 

ɩɪɢɜɢɥɚ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɇɚɢɛɨɥɟɟ ɜɚɠɧɵɦ ɷɬɚɩɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

ɹɜɥɹɟɬɫɹ ɭɫɬɚɧɨɜɥɟɧɢɟ ɪɚɰɢɨɧɚɥɶɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɪɚɡɛɨ-

ɪɨɱɧɵɯ (ɫɛɨɪɨɱɧɵɯ) ɨɩɟɪɚɰɢɣ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɣ ɡɚɞɚɱɢ ɫɨɫɬɚɜɥɹɸɬ ɫɬɪɭɤ-

ɬɭɪɧɭɸ ɫɯɟɦɭ ɪɚɡɛɨɪɤɢ (ɫɛɨɪɤɢ), ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɫɥɨɜɧɨɟ ɢɡɨ-

ɛɪɚɠɟɧɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɧɹɬɢɹ ɩɪɢ ɪɚɡɛɨɪɤɟ (ɭɫɬɚɧɨɜɤɢ ɩɪɢ ɫɛɨɪɤɟ) 

ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ ɪɚɡɥɢɱɧɵɯ ɩɨɪɹɞɤɨɜ ɢ ɞɟɬɚɥɟɣ. ɋɯɟɦɚ ɪɚɡɛɨɪɤɢ (ɫɛɨɪɤɢ) 

ɞɚɟɬ ɧɚɝɥɹɞɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɩɪɨɰɟɫɫɚ ɢ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɞɨɤɭɦɟɧɬɨɜ, ɮɢɤ-

ɫɢɪɭɸɳɢɯ ɩɪɨɰɟɫɫ [8]. 

ɋɨɫɬɚɜɧɵɟ ɱɚɫɬɢ ɢɡɞɟɥɢɹ ɢɡɨɛɪɚɠɚɸɬɫɹ ɧɚ ɫɯɟɦɟ ɜ ɜɢɞɟ ɩɪɹ-

ɦɨɭɝɨɥɶɧɢɤɨɜ. ɑɬɨɛɵ ɜɵɞɟɥɢɬɶ ɧɚ ɫɯɟɦɟ ɫɛɨɪɨɱɧɵɟ ɟɞɢɧɢɰɵ, ɩɪɹ-
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ɦɨɭɝɨɥɶɧɢɤɢ, ɤɨɬɨɪɵɦɢ ɨɧɢ ɢɡɨɛɪɚɠɚɸɬɫɹ, ɱɟɪɬɹɬ ɞɜɭɦɹ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɥɢ-

ɧɢɹɦɢ. ȿɫɥɢ ɤ ɫɯɟɦɟ ɢɦɟɟɬɫɹ ɩɪɢɥɨɠɟɧɢɟ ɜ ɜɢɞɟ ɱɟɪɬɟɠɚ ɢɥɢ ɷɫɤɢɡɚ ɢɡɞɟɥɢɹ, 

ɩɪɹɦɨɭɝɨɥɶɧɢɤ, ɢɡɨɛɪɚɠɚɸɳɢɣ ɞɟɬɚɥɶ ɧɚ ɫɯɟɦɟ, ɪɚɡɞɟɥɹɸɬ ɧɚ ɱɟɬɵɪɟ ɩɨɥɹ, 

ɧɚ ɤɨɬɨɪɵɯ ɭɤɚɡɵɜɚɸɬ ɧɚɢɦɟɧɨɜɚɧɢɟ ɞɟɬɚɥɢ, ɧɨɦɟɪ ɩɨɡɢɰɢɢ ɧɚ ɱɟɪɬɟɠɟ (ɷɫ-

ɤɢɡɟ), ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ - ɨɛɨɡɧɚɱɟɧɢɟ ɩɨ ɤɚɬɚɥɨɝɭ ɢ ɤɨɥɢɱɟɫɬɜɨ. ɉɪɹɦɨɭɝɨɥɶ-

ɧɢɤ ɧɚ ɫɯɟɦɟ, ɢɡɨɛɪɚɠɚɸɳɢɣ ɫɛɨɪɨɱɧɭɸ ɟɞɢɧɢɰɭ, ɞɟɥɹɬ ɧɚ ɬɪɢ ɩɨɥɹ, ɟɫɥɢ 

ɨɧɚ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɢɡɞɟɥɢɹ ɜ ɟɞɢɧɫɬɜɟɧɧɨɦ ɱɢɫɥɟ. ɉɨɥɟ ɞɥɹ ɭɤɚɡɚɧɢɹ ɤɨɥɢ-

ɱɟɫɬɜɚ ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ ɧɟ ɜɵɞɟɥɹɸɬ. ɇɨɦɟɪɚ ɩɨɡɢɰɢɣ ɩɪɨɫɬɚɜɥɹɸɬ ɧɚ 

ɫɯɟɦɟ ɜ ɩɪɚɜɨɦ ɜɟɪɯɧɟɦ ɩɨɥɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ, ɜ ɩɪɚɜɨɦ ɧɢɠɧɟɦ — ɤɨɥɢɱɟ-

ɫɬɜɨ ɞɟɬɚɥɟɣ. Ɍɚɤɢɟ ɢɡɞɟɥɢɹ, ɤɚɤ ɩɨɞɲɢɩɧɢɤɢ, ɫɚɥɶɧɢɤɢ, ɤɨɧɬɪɨɥɶɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ ɢ ɬɨɦɭ ɩɨɞɨɛɧɨɟ ɢɡɨɛɪɚɠɚɸɬ ɧɚ ɫɯɟɦɟ ɤɚɤ ɫɛɨɪɨɱ-

ɧɵɟ ɟɞɢɧɢɰɵ. 

Ɋɚɡɥɢɱɚɸɬ ɪɚɡɜɟɪɧɭɬɭɸ ɢ ɭɤɪɭɩɧɟɧɧɭɸ ɫɯɟɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨ-

ɰɟɫɫɨɜ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɢɡɞɟɥɢɹ. ɋɯɟɦɭ ɧɚɡɵɜɚɸɬ ɪɚɡɜɟɪɧɭɬɨɣ, ɟɫɥɢ ɜɫɟ ɫɨ-

ɫɬɚɜɧɵɟ ɱɚɫɬɢ ɢɡɞɟɥɢɹ ɪɚɫɱɥɟɧɟɧɵ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɨɬɞɟɥɶɧɵɯ ɞɟɬɚɥɟɣ, 

ɩɪɢɜɟɞɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɨɹɫɧɟɧɢɹ, ɤɨɧɬɪɨɥɶɧɵɟ ɨɩɟɪɚɰɢɢ 

ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ. Ɋɚɡɜɟɪɧɭɬɭɸ ɫɯɟɦɭ ɫɨɫɬɚɜɥɹɸɬ ɞɥɹ ɧɟɫɥɨɠɧɵɯ 

ɢɡɞɟɥɢɣ (ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ). ɋɯɟɦɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɧɚɡɵɜɚɸɬ 

ɭɤɪɭɩɧɟɧɧɨɣ, ɟɫɥɢ ɧɟɤɨɬɨɪɵɟ ɫɛɨɪɨɱɧɵɟ ɟɞɢɧɢɰɵ ɧɟ ɪɚɫɱɥɟɧɟɧɵ ɧɚ ɨɬɞɟɥɶ-

ɧɵɟ ɞɟɬɚɥɢ. ɍɤɪɭɩɧɟɧɧɭɸ ɫɯɟɦɭ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɫɨɫɬɚɜɥɹɬɶ ɧɚ ɫɥɨɠɧɵɟ ɢɡɞɟ-

ɥɢɹ ɢ ɫɛɨɪɨɱɧɵɟ ɟɞɢɧɢɰɵ ɦɚɲɢɧ ɫ ɭɤɚɡɚɧɢɟɦ ɤɨɧɬɪɨɥɶɧɵɯ ɨɩɟɪɚɰɢɣ, ɜɵ-

ɩɨɥɧɹɟɦɵɯ ɩɪɢ ɨɛɳɟɣ ɫɛɨɪɤɟ. 

ɋɨɫɬɚɜɥɟɧɢɟ ɫɯɟɦɵ ɪɚɡɛɨɪɤɢ ɧɚɱɢɧɚɸɬ ɫ ɭɫɥɨɜɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɢɡɞɟ-

ɥɢɹ (ɫɛɨɪɨɱɧɨɣ ɟɞɢɧɢɰɵ) ɢ ɫɬɪɨɹɬ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɫɥɟɜɚ ɧɚɩɪɚɜɨ ɢɥɢ ɫɜɟɪɯɭ 

ɜɧɢɡ. ɍɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɞɟɬɚɥɟɣ ɪɚɫɩɨɥɚɝɚɸɬ ɫɥɟɜɚ, ɚ ɫɛɨ-

ɪɨɱɧɵɯ ɟɞɢɧɢɰ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɩɨɪɹɞɤɚ - ɫɩɪɚɜɚ ɩɨ ɯɨɞɭ ɩɪɨɰɟɫɫɚ ɪɚɡɛɨɪ-

ɤɢ. ɇɚɩɪɚɜɥɟɧɢɟ ɩɪɨɰɟɫɫɚ ɪɚɡɛɨɪɤɢ, ɨɬɪɚɠɚɸɳɟɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɫɧɹɬɢɹ 

ɫɛɨɪɨɱɧɵɯ ɟɞɢɧɢɰ ɢ ɞɟɬɚɥɟɣ, ɩɨɤɚɡɵɜɚɸɬ ɧɚ ɫɯɟɦɟ ɫɬɪɟɥɤɨɣ [11].  

ɉɨɫɥɟ ɪɚɡɪɚɛɨɬɤɢ ɫɯɟɦɵ ɩɪɢɫɬɭɩɚɸɬ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɨɩɟɪɚɰɢɣ ɬɟɯɧɨ-

ɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɨɛɨɫɧɨɜɚɧɢɸ ɢɯ ɫɨɞɟɪɠɚɧɢɹ. Ɉɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ 



19 

 

ɨɛɴɟɞɢɧɟɧɢɹ ɞɟɣɫɬɜɢɣ ɢɫɩɨɥɧɢɬɟɥɹ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɨɩɟɪɚɰɢɸ ɫɥɟɞɭɸɳɢɟ: 

- ɟɞɢɧɫɬɜɨ ɩɪɟɞɦɟɬɨɜ ɬɪɭɞɚ (ɫɛɨɪɨɱɧɚɹ ɟɞɢɧɢɰɚ, ɝɪɭɩɩɚ, ɩɨɞ- ɝɪɭɩɩɚ); 

- ɟɞɢɧɫɬɜɨ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ. 

Ɂɚɬɟɦ ɫɨɫɬɚɜɥɹɸɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɦɚɪɲɪɭɬ ɪɚɡɛɨɪɤɢ (ɫɛɨɪɤɢ). 

Ƚɥɚɜɧɚɹ ɩɟɪɟɞɚɱɚ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɦɨɫɬɚ ɜ ɪɚɡɨɛɪɚɧɧɨɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɧɚ ɪɢɫɭɧɤɟ 1.4. 

 
1 – ɛɨɥɬ: 2 – ɲɚɣɛɚ ɩɪɭɠɢɧɧɚɹ; 3 – ɫɤɨɛɚ ɪɟɞɭɤɬɨɪɚ; ɤɪɵɲɤɚ ɫɬɚɤɚɧɚ; 
5 – ɩɪɨɤɥɚɞɤɚ ɤɪɵɲɤɢ ɫɬɚɤɚɧɚ; 6 –ɝɚɣɤɚ ɩɨɞɲɢɩɧɢɤɚ; 7 – ɲɚɣɛɚ ɨɩɨɪɧɚɹ; 8 – ɤɨɥɶɰɨ ɜɧɭɬ-
ɪɟɧɧɟɟ ɜ ɫɛɨɪɟ; 9, 13 – ɤɨɥɶɰɚ ɩɨɞɲɢɩɧɢɤɚ ɧɚɪɭɠɧɵɟ; 10 – ɲɚɣɛɚ ɪɟɝɭɥɢɪɨɜɨɱɧɚɹ; 
11 – ɫɬɚɤɚɧ; 12 – ɩɪɨɤɥɚɞɤɚ ɪɟɝɭɥɢɪɨɜɨɱɧɚɹ; 14 – ɤɨɥɟɫɚ ɡɭɛɱɚɬɵɟ ɜɟɞɨɦɨɟ ɤɨɧɢɱɟɫɤɨɟ ɢ 
ɜɟɞɭɳɟɟ ɰɢɥɢɧɞɪɢɱɟɫɤɨɟ ɜ ɫɛɨɪɟ; 15 –ɩɪɨɛɤɚ; 16 – ɲɩɥɢɧɬ; 17 – ɝɚɣɤɚ; 18 – ɲɚɣɛɚ; 
19 –ɮɥɚɧɟɰ ɜɟɞɭɳɟɝɨ ɜɚɥɚ ɜ ɫɛɨɪɟ; 20 – ɦɚɧɠɟɬɚ ɜ ɫɛɨɪɟ; 21 – ɛɨɥɬ ɫ ɩɪɭɠɢɧɧɨɣ ɲɚɣɛɨɣ ɜ 
ɫɛɨɪɟ; 22 – ɤɪɵɲɤɚ; 23 – ɩɪɨɤɥɚɞɤɚ; 24 – ɩɨɞɲɢɩɧɢɤ ɪɨɥɢɤɨɜɵɣ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɜ ɫɛɨɪɟ; 
25 – ɲɚɣɛɚ ɨɩɨɪɧɚɹ; 26–ɤɚɪɬɟɪ; 27 – ɤɨɥɟɫɨ ɡɭɛɱɚɬɨɟ ɜɟɞɭɳɟɟ ɰɢɥɢɧɞɪɢɱɟɫɤɨɟ; 
28 – ɩɪɨɤɥɚɞɤɚ ɤɚɪɬɟɪɚ; 29– ɲɬɢɮɬ; 30–ɤɪɵɲɤɚ ɩɨɞɲɢɩɧɢɤɚ; 31 – ɩɥɚɫɬɢɧɚ ɫɬɨɩɨɪɧɚɹ; 
32 – ɛɨɥɬ ɤɪɟɩɥɟɧɢɹ ɤɪɵɲɟɤ ɩɨɞɲɢɩɧɢɤɨɜ; 33 – ɩɪɨɤɥɚɞɤɚ ɪɟɝɭɥɢɪɨɜɨɱɧɚɹ; 34 – ɤɨɥɟɫɨ 
ɡɭɛɱɚɬɨɟ ɜɟɞɭɳɟɟ ɤɨɧɢɱɟɫɤɨɟ ɜ ɫɛɨɪɟ 

 

Ɋɢɫɭɧɨɤ 1.4 – Ƚɥɚɜɧɚɹ ɩɟɪɟɞɚɱɚ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɦɨɫɬɚ ɢ ɟɟ ɞɟɬɚɥɢ 
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ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɪɚɡɛɨɪɤɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɪɟɞɫɬɚɜɥɟ-

ɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.5. 

 
 

Ɋɢɫɭɧɨɤ 1.5 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɣ ɩɪɨɜɨɞɢɬɫɹ ɪɚɡ-

ɛɨɪɤɚ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɦɨɫɬɚ ɚɜɬɨɦɨɛɢɥɹ ɄɚɦȺɁ-5320 
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1.3 Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɞɟɮɟɤɬɚɰɢɢ 

 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɞɟɮɟɤɬɚ-

ɰɢɢ – ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɧɚ ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɚ-

ɲɢɧɵ, ɜ ɤɨɬɨɪɵɯ ɧɚ ɤɚɠɞɭɸ ɞɟɬɚɥɶ (ɭɡɟɥ) ɩɪɢɜɨɞɢɬɫɹ ɷɫɤɢɡ, ɩɟɪɟɱɟɧɶ  ɜɫɟɯ 

ɞɟɮɟɤɬɨɜ, ɫɪɟɞɫɬɜɚ ɤɨɧɬɪɨɥɹ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɟɦɨɧɬɭ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɫɨɫɬɚɜɥɹɟɬɫɹ ɤɚɪɬɚ ɷɫ-

ɤɢɡɨɜ ɢ ɤɚɪɬɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɞɟɮɟɤɬɚɰɢɢ. ɇɚ ɤɚɪɬɟ ɬɟɯɧɨɥɨɝɢɱɟ-

ɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɞɟɮɟɤɬɚɰɢɢ ɩɪɢɜɨɞɹɬ: 

 ɧɚɢɦɟɧɨɜɚɧɢɟ ɢ ɨɛɨɡɧɚɱɟɧɢɟ ɢɡɞɟɥɢɹ, ɧɨɦɟɪ, ɧɚɢɦɟɧɨɜɚɧɢɟ ɢ ɫɨɞɟɪ-

ɠɚɧɢɟ ɨɩɟɪɚɰɢɢ ɩɨ ɜɵɹɜɥɟɧɢɸ ɤɚɠɞɨɝɨ ɞɟɮɟɤɬɚ, ɩɪɢɜɟɞɟɧɧɨɝɨ ɧɚ ɤɚɪɬɟ ɷɫ-

ɤɢɡɨɜ; 

 ɧɚɢɦɟɧɨɜɚɧɢɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɢɥɢ 

ɫɩɨɫɨɛɚ ɭɫɬɚɧɨɜɥɟɧɢɹ ɞɟɮɟɤɬɚ; 

 ɪɚɡɪɹɞ ɪɚɛɨɬɵ, ɤɨɞ ɬɚɪɢɮɧɨɣ ɫɟɬɤɢ ɢ ɜɢɞɚ ɧɨɪɦɵ [2]. 

ɉɪɢɜɟɞɟɦ ɩɟɪɟɱɟɧɶ ɞɟɮɟɤɬɨɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɞɟɬɚɥɢ: 

1. ɋɤɨɥɵ ɢ ɬɪɟɳɢɧɵ. 

2. ȼɵɤɪɚɲɢɜɚɧɢɟ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡɭɛɶɟɜ. 

3. ɂɡɧɨɫ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɞ ɪɨɥɢɤɨɜɵɣ ɩɨɞɲɢɩɧɢɤ 864715. 

4. ɂɡɧɨɫ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɞ ɲɟɫɬɟɪɧɸ. 

5. ɂɡɧɨɫ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɞ ɪɨɥɢɤɨɜɵɣ ɩɨɞɲɢɩɧɢɤ 864770. 

6. ɂɡɧɨɫ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɞ ɪɨɥɢɤɨɜɵɣ ɩɨɞɲɢɩɧɢɤ 853948. 

7. ɂɡɧɨɫ ɲɩɨɧɨɱɧɨɝɨ ɩɚɡɚ ɩɨ ɬɨɥɳɢɧɟ. 

8. ɂɡɧɨɫ ɡɭɛɶɟɜ ɩɨ ɬɨɥɳɢɧɟ. 

9. ɂɡɧɨɫ ɪɟɡɶɛɵ. 

ȼɵɛɨɪ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

1. ɉɨ ɢɡɜɟɫɬɧɨɦɭ ɧɨɦɢɧɚɥɶɧɨɦɭ ɪɚɡɦɟɪɭ ɢ ɜɟɥɢɱɢɧɟ ɞɨɩɭɫɤɚ ɤɨɧɬɪɨ-

ɥɢɪɭɟɦɨɝɨ ɪɚɡɦɟɪɚ ɞɟɬɚɥɢ ɩɨ ȽɈɋɌ 8.051-81 ɨɩɪɟɞɟɥɹɸɬ ɞɨɩɭɫɤɚɟɦɭɸ ɩɪɟ-

ɞɟɥɶɧɭɸ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ; 
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2. ɉɨ ɥɢɬɟɪɚɬɭɪɟ ɜɵɛɢɪɚɸɬ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɫɪɟɞɫɬɜɚ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 

ɪɚɡɦɟɪɚ. 

ɉɪɢ ɜɵɛɨɪɟ ɫɪɟɞɫɬɜɚ ɢɡɦɟɪɟɧɢɹ ɞɨɥɠɧɨ ɫɨɛɥɸɞɚɬɶɫɹ ɫɥɟɞɭɸɳɟɟ ɭɫɥɨ-

ɜɢɟ: ɩɪɟɞɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɦɟɧɶɲɟ ɞɨɩɭɫ-

ɬɢɦɨɣ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ, ɬɨ ɟɫɬɶ 

lim ≤ δ,                                                       (1.1) 

ɝɞɟ δ – ɞɨɩɭɫɤɚɟɦɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ; 

lim – ɩɪɟɞɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɫɪɟɞɫɬɜɚ. 

ɉɨ ɪɚɡɦɟɪɭ 0 ,020

0 ,003
45  ɞɥɹ ɤɨɧɬɪɨɥɹ ɞɟɮɟɤɬɚ 3 ɨɩɪɟɞɟɥɹɟɦ ɩɪɟɞɟɥɶɧɭɸ 

ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɫɨɝɥɚɫɧɨ ɥɢɬɟɪɚɬɭɪɟ Д10], δ = 5 ɦɤɦ. ȼɵɛɢɪɚɟɦ ɫɪɟɞ-

ɫɬɜɨ ɢɡɦɟɪɟɧɢɹ ɫ ɭɱɟɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ (3.1) – ɦɢɤɪɨɦɟɬɪ ɝɥɚɞɤɢɣ 

(ȽɈɋɌ 6507-78), ɩɪɟɞɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɤɨɬɨɪɨɝɨ lim= ± 4 ɦɤɦ. 

ɉɨ ɪɚɡɦɟɪɭ 0 ,051

0 ,032  ɞɥɹ ɤɨɧɬɪɨɥɹ ɞɟɮɟɤɬɚ 4 ɨɩɪɟɞɟɥɹɟɦ ɩɪɟɞɟɥɶɧɭɸ 

ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɫɨɝɥɚɫɧɨ ɥɢɬɟɪɚɬɭɪɟ Д10], δ = 5 ɦɤɦ. ȼɵɛɢɪɚɟɦ ɫɪɟɞ-

ɫɬɜɨ ɢɡɦɟɪɟɧɢɹ ɫ ɭɱɟɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ (3.1) – ɦɢɤɪɨɦɟɬɪ ɝɥɚɞɤɢɣ 

(ȽɈɋɌ 6507-78), ɩɪɟɞɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɤɨɬɨɪɨɝɨ lim= ± 4 ɦɤɦ. 

ɉɨ ɪɚɡɦɟɪɭ 0,02  ɞɥɹ ɤɨɧɬɪɨɥɹ ɞɟɮɟɤɬɚ 5 ɨɩɪɟɞɟɥɹɟɦ ɩɪɟɞɟɥɶɧɭɸ 

ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɫɨɝɥɚɫɧɨ ɥɢɬɟɪɚɬɭɪɟ Д10], δ = 5 ɦɤɦ. ȼɵɛɢɪɚɟɦ ɫɪɟɞ-

ɫɬɜɨ ɢɡɦɟɪɟɧɢɹ ɫ ɭɱɟɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ (3.1) – ɦɢɤɪɨɦɟɬɪ ɝɥɚɞɤɢɣ 

(ȽɈɋɌ 6507-78), ɩɪɟɞɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɤɨɬɨɪɨɝɨ lim= ± 4 ɦɤɦ. 

ɉɨ ɪɚɡɦɟɪɭ 0 ,018

0 ,002  ɞɥɹ ɤɨɧɬɪɨɥɹ ɞɟɮɟɤɬɚ 6 ɨɩɪɟɞɟɥɹɟɦ ɩɪɟɞɟɥɶɧɭɸ 

ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɫɨɝɥɚɫɧɨ ɥɢɬɟɪɚɬɭɪɟ Д10], δ = 5 ɦɤɦ. ȼɵɛɢɪɚɟɦ ɫɪɟɞ-

ɫɬɜɨ ɢɡɦɟɪɟɧɢɹ ɫ ɭɱɟɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ (3.1) – ɦɢɤɪɨɦɟɬɪ ɝɥɚɞɤɢɣ 

(ȽɈɋɌ 6507-78), ɩɪɟɞɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɤɨɬɨɪɨɝɨ lim= ± 4 ɦɤɦ. 

ɉɨ ɪɚɡɦɟɪɭ 0 ,020

0 ,075
14  ɞɥɹ ɤɨɧɬɪɨɥɹ ɞɟɮɟɤɬɚ 7 ɨɩɪɟɞɟɥɹɟɦ ɩɪɟɞɟɥɶɧɭɸ ɩɨ-

ɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɫɨɝɥɚɫɧɨ ɥɢɬɟɪɚɬɭɪɟ Д10], δ = 12 ɦɤɦ. ȼɵɛɢɪɚɟɦ ɫɪɟɞ-

ɫɬɜɨ ɢɡɦɟɪɟɧɢɹ ɫ ɭɱɟɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ (3.1) – ɧɭɬɪɨɦɟɪ ɢɧɞɢɤɚɬɨɪɧɵɣ 

(ȽɈɋɌ 863-82), ɩɪɟɞɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɤɨɬɨɪɨɝɨ lim= ± 12 ɦɤɦ. 
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ɉɨ ɪɚɡɦɟɪɭ 0 ,10

0 ,17
10,515  ɞɥɹ ɤɨɧɬɪɨɥɹ ɞɟɮɟɤɬɚ 8 ɨɩɪɟɞɟɥɹɟɦ ɩɪɟɞɟɥɶɧɭɸ 

ɩɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɫɨɝɥɚɫɧɨ ɥɢɬɟɪɚɬɭɪɟ Д10], δ = 14 ɦɤɦ. ȼɵɛɢɪɚɟɦ 

ɫɪɟɞɫɬɜɨ ɢɡɦɟɪɟɧɢɹ ɫ ɭɱɟɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ (3.1) – ɦɢɤɪɨɦɟɬɪ ɝɥɚɞɤɢɣ 

(ȽɈɋɌ 6507-78), ɩɪɟɞɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɤɨɬɨɪɨɝɨ lim= ± 4 ɦɤɦ. 

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɞɟɮɟɤɬɚ 1 ɢ 2 ɜɵɛɢɪɚɟɦ ɫɪɟɞɫɬɜɨ ɢɡɦɟɪɟɧɢɹ ɭɜɟɥɢɱɢ-

ɬɟɥɶɧɨɟ ɫɬɟɤɥɨ Ʌɉ-4ɯ ȽɈɋɌ 25706–83. 

Ⱦɥɹ ɞɟɮɟɤɬɚ 9 ɜɵɛɢɪɚɟɦ ɫɪɟɞɫɬɜɨ ɢɡɦɟɪɟɧɢɹ ɪɟɡɶɛɨɜɨɣ ɤɚɥɢɛɪ-ɫɤɨɛɚ. 

Ɍɚɛɥɢɰɚ 1.1 – Ɋɟɡɭɥɶɬɚɬɵ ɜɵɛɨɪɚ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɹ 

Ɍɢɩ ɪɚɡɦɟɪɚ, 
ɟɝɨ ɡɧɚɱɟɧɢɟ 

ȼɟɥɢɱɢɧɚ 

ɞɨɩɭɫɤɚ 

ɢɡɞɟɥɢɹ, ɦɦ. 

Ⱦɨɩɭɫɬɢɦɚɹ 
ɩɨɝɪɟɲɧɨɫɬɶ 

ɢɡɦɟɪɟɧɢɹ, ɦɦ. 

ɉɪɟɞɟɥɶɧɚɹ ɩɨɝɪɟɲ-
ɧɨɫɬɶ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ 

ɫɪɟɞɫɬɜɚ, ɦɦ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ, 
ɨɛɨɡɧɚɱɟɧɢɟ ɋɂ, 

ȽɈɋɌ. 
ȼɚɥ 

45 
0,017 0,005 ± 0,004 

ɆɄ–50–2 

ȽɈɋɌ 6507-78 

ȼɚɥ 

63 
0,019 0,005 ± 0,004 

ɆɄ– 75–2 

ȽɈɋɌ 6507-78 

ȼɚɥ 

54 
0,020 0,005 ± 0,004 

ɆɄ–75–2 

ȽɈɋɌ 6507-78 

ȼɚɥ 

50 
0,016 0,005 ± 0,004 

ɆɄ – 75–2 

ȽɈɋɌ 6507-78 

Ɉɬɜɟɪɫɬɢɟ 

14 
0,055 0,014 ± 0,012 

ɇɂ 10–18–2 

ȽɈɋɌ 863-82 

ȼɚɥ 

10,515 
0,070 0,012 ± 0,012 

ɆɄ–25–2 

ȽɈɋɌ 6507-78 

 

1.4 Вɵɛɨɪ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɫɩɨɫɨɛɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

 

Ɋɚɰɢɨɧɚɥɶɧɵɣ ɫɩɨɫɨɛ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ ɨɩɪɟɞɟɥɹɸɬ, ɩɨɥɶɡɭɹɫɶ  

ɫɥɟɞɭɸɳɢɦɢ ɤɪɢɬɟɪɢɹɦɢ: ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ (ɢɥɢ ɤɪɢɬɟɪɢɟɦ ɩɪɢɦɟɧɹɟɦɨɫɬɢ),  

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

Ⱦɥɹ ɤɚɠɞɨɝɨ ɜɵɛɪɚɧɧɨɝɨ ɫɩɨɫɨɛɚ ɞɚɸɬ ɤɨɦɩɥɟɤɫɧɭɸ ɤɚɱɟɫɬɜɟɧɧɭɸ 

ɨɰɟɧɤɭ ɩɨ ɡɧɚɱɟɧɢɸ ɤɨɷɮɮɢɰɢɟɧɬɚ ɞɨɥɝɨɜɟɱɧɨɫɬɢ (КȾ), ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɸɬ 

ɩɨ ɮɨɪɦɭɥɟ: 

,ɉCBiȾ ККККК                                          (1.2) 

ɝɞɟ Кi, КВ, Кɋ,  – ɤɨɷɮɮɢɰɢɟɧɬɵ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ, ɜɵɧɨɫɥɢɜɨɫɬɢ ɢ ɫɰɟɩ-

ɥɹɟɦɨɫɬɢ ɩɨɤɪɵɬɢɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 
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Кɉ – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɚɤɬɢɱɟɫɤɭɸ ɪɚɛɨɬɨ-

ɫɩɨɫɨɛɧɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɧɨɣ ɞɟɬɚɥɢ ɜ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ, Кɉ = 

0,8…0,9. 

ɍɫɥɨɜɢɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɩɨ-

ɫɨɛɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɢ ɩɪɟɞɥɨɠɟɧɨ ɩɪɨɮɟɫɫɨɪɨɦ Ʉɚɡɚɪɰɟɜɵɦ ȼ. ɂ.[12]:  

,НȾВ ɋКɋ                                                (1.3) 

ɝɞɟ ɋВ – ɫɬɨɢɦɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɢ, ɪɭɛ.; 

ɋН – ɫɬɨɢɦɨɫɬɶ ɧɨɜɨɣ ɞɟɬɚɥɢ, ɪɭɛ. 

ȿɫɥɢ ɢɡɜɟɫɬɧɚ ɫɬɨɢɦɨɫɬɶ ɧɨɜɨɣ ɞɟɬɚɥɢ, ɤɪɢɬɟɪɢɣ ɨɰɟɧɢɜɚɸɬ ɩɨ ɮɨɪɦɭ-

ɥɟ ɩɪɨɮɟɫɫɨɪɚ ȼ. Ⱥ. ɒɚɞɪɢɱɟɜɚ:  

,/ ȾВɌ КɋК                                                 (1.4) 

ɝɞɟ КɌ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ; 

ɋВ – ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 1 ɦ2
 ɢɡɧɨɲɟɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟ-

ɬɚɥɢ, ɪɭɛ./ɦ2
. 

Эɮɮɟɤɬɢɜɧɵɦ ɛɭɞɟɬ ɫɩɨɫɨɛ, ɞɥɹ ɤɨɬɨɪɨɝɨ  КɌ → min. ȿɫɥɢ  КɌ ɛɭɞɟɬ 

ɛɨɥɶɲɟ ɫɬɨɢɦɨɫɬɢ 1 ɦ2
 ɧɨɜɨɣ ɞɟɬɚɥɢ, ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɜɨɩɪɨɫ ɨ ɰɟɥɟɫɨɨɛ-

ɪɚɡɧɨɫɬɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɢ [2]. 

ɉɪɢɦɟɦ ɞɥɹ ɞɟɮɟɤɬɚ 6 ɜ ɤɚɱɟɫɬɜɟ ɜɨɡɦɨɠɧɵɯ ɫɩɨɫɨɛɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɞɟɬɚɥɢ ɯɪɨɦɢɪɨɜɚɧɢɟ ɢ ɨɫɬɚɥɢɜɚɧɢɟ ɢ ɪɚɫɫɱɢɬɚɟɦ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɫɩɨɫɨɛɨɜ 

ɬɟɯɧɢɱɟɫɤɢɣ ɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɤɪɢɬɟɪɢɢ. Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

ɩɪɢ ɪɚɫɱɟɬɟ ɨɩɪɟɞɟɥɹɟɦ ɢɡ ɬɚɛɥɢɰɵ 1 ɥɢɬɟɪɚɬɭɪɵ [2], ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧ-

ɬɚ Кɉ ɩɪɢɦɟɦ ɪɚɜɧɵɦ 0,8. 

1. ɏɪɨɦɢɪɨɜɚɧɢɟ 

Кi = 1,67; KB = 0,9; KC = 1,82; 

ȾК 1,67 0,9 1,82 0,8 2,19. 
2. Ɉɫɬɚɥɢɜɚɧɢɟ 

Кi = 0,91; KB = 0,82; KC = 0,65; 

ȾК 0,91 0,82 0,65 0,8 0,38. 
ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ КȾ → max, ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ ɹɜɥɹ-

ɟɬɫɹ ɯɪɨɦɢɪɨɜɚɧɢɟ. 
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Ɋɚɫɫɦɨɬɪɢɦ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɤɪɢɬɟɪɢɢ ɫɩɨɫɨɛɨɜ ɜɨɫɫɬɚɧɨɜɥɟ-

ɧɢɹ, ɢɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ (4). Ɂɧɚɱɟɧɢɹ ɋВ ɬɚɤɠɟ ɩɪɢɧɢɦɚɟɦ ɢɡ ɬɚɛɥɢɰɵ 1 ɥɢ-

ɬɟɪɚɬɭɪɵ [2]. 

1. ɏɪɨɦɢɪɨɜɚɧɢɟ 

ɋВ = 1772 ɪɭɛ/ɦ2
; 

Ɍ
1772К 809,8.
2,19

 

2. Ɉɫɬɚɥɢɜɚɧɢɟ 

ɋВ = 604 ɪɭɛ/ɦ2
; 

T

604К 1589,47.
0,38

 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ КɌ → min, ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ ɬɚɤɠɟ 

ɹɜɥɹɟɬɫɹ ɯɪɨɦɢɪɨɜɚɧɢɟ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ, ɬɟɯɧɢɱɟɫɤɨɝɨ ɢ 

ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɤɪɢɬɟɪɢɟɜ, ɞɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶ-

ɧɵɦ ɫɩɨɫɨɛɨɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɢ ɜ ɦɟɫɬɟ ɞɟɮɟɤɬɚ 6 ɹɜɥɹɟɬɫɹ ɯɪɨɦɢɪɨɜɚ-

ɧɢɟ. Ⱦɨɩɭɫɬɢɦɵɦ ɦɟɬɨɞɨɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɢ ɩɪɢɦɟɦ ɨɫɬɚɥɢɜɚɧɢɟ. 

ɉɨɫɤɨɥɶɤɭ ɯɚɪɚɤɬɟɪ ɞɟɮɟɤɬɚ ɢ ɯɚɪɚɤɬɟɪ ɩɨɜɟɪɯɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɜɢɞ ɢɡ-

ɧɚɲɢɜɚɧɢɹ ɢ ɧɚɡɧɚɱɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɦɟɫɬɚɯ ɞɟɮɟɤɬɨɜ 3 ɢ 5 ɚɧɚɥɨɝɢɱɧɵ 

ɬɚɤɨɜɵɦ ɜ ɦɟɫɬɟ ɞɟɮɟɤɬɚ 6, ɬɨ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɷɬɢɯ ɞɟɮɟɤɬɨɜ ɩɪɢɦɟɦ ɬɚɤɠɟ 

ɦɟɬɨɞɵ ɯɪɨɦɢɪɨɜɚɧɢɹ ɢ ɨɫɬɚɥɢɜɚɧɢɹ. 

ȼ ɫɥɭɱɚɟ ɞɟɮɟɤɬɚ 1 ɢ 2 (ɬɪɟɳɢɧɵ ɢ ɜɵɤɪɚɲɢɜɚɧɢɟ ɡɭɛɶɟɜ) ɲɟɫɬɟɪɧɢ 

ɩɨɞɥɟɠɚɬ ɜɵɛɪɚɤɨɜɤɟ. 

Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɢɡɧɨɫɚ ɲɟɣɤɢ ɩɨɞ ɲɟɫɬɟɪɧɸ (ɞɟɮɟɤɬ 4) ɧɚɡɧɚɱɚɟɦ ɨɫ-

ɧɨɜɧɨɣ ɫɩɨɫɨɛ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ – ɜɢɛɞɪɨɞɭɝɨɜɭɸ ɧɚɩɥɚɜɤɭ, ɞɨɩɭɫɬɢɦɵɣ - ɧɚ-

ɩɥɚɜɤɭ ɜ ɫɪɟɞɟ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ. 

Ⱦɟɮɟɤɬɵ ɲɩɨɧɨɱɧɨɝɨ ɩɚɡɚ: ɨɫɧɨɜɧɨɣ ɫɩɨɫɨɛ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ – ɧɚɪɟɡɚ-

ɧɢɟ ɧɨɜɨɝɨ ɩɚɡɚ ɩɨɞ ɭɝɥɨɦ 135° ɤ ɫɭɳɟɫɬɜɭɸɳɟɦɭ, ɞɨɩɭɫɬɢɦɵɣ ɫɩɨɫɨɛ – 

ɪɭɱɧɚɹ ɷɥɟɤɬɪɨɞɭɝɨɜɚɹ ɫɜɚɪɤɚ ɫ ɧɚɪɟɡɚɧɢɟɦ ɩɚɡɚ ɧɚ ɩɪɟɠɧɟɦ ɦɟɫɬɟ. 

Ɍɨɥɳɢɧɚ ɡɭɛɶɟɜ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɜɚɪɤɨɣ – ɪɭɱɧɨɣ ɷɥɟɤɬɪɨɞɭɝɨɜɨɣ, 

ɥɢɛɨ ɫɜɚɪɤɨɣ ɜ ɫɪɟɞɟ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ. 
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Ⱦɟɮɟɤɬ 9 (ɢɡɧɨɫ ɪɟɡɶɛɵ) ɭɫɬɪɚɧɹɟɬɫɹ ɧɚɪɟɡɚɧɢɟɦ ɪɟɡɶɛɵ ɪɟɦɨɧɬɧɨɝɨ 

ɪɚɡɦɟɪɚ, ɥɢɛɨ ɧɚɩɥɚɜɤɨɣ ɫ ɩɨɫɥɟɞɭɸɳɟɦ ɧɚɪɟɡɚɧɢɟɦ ɪɟɡɶɛɵ ɧɨɦɢɧɚɥɶɧɨɝɨ 

ɪɚɡɦɟɪɚ. 

 

1.5 Ɋɚɡɪɚɛɨɬɤɚ ɪɟɦɨɧɬɧɨɝɨ ɱɟɪɬɟɠɚ 

 

Ɋɟɦɨɧɬɧɵɣ ɱɟɪɬɟɠ ɜɵɩɨɥɧɹɟɬɫɹ ɩɟɪɟɞ ɪɚɡɪɚɛɨɬɤɨɣ ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨ-

ɰɟɫɫɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɢ. Ɂɚɞɚɱɟɣ ɪɟɦɨɧɬɧɨɝɨ ɱɟɪɬɟɠɚ ɹɜɥɹɟɬɫɹ ɩɟɪɟɞɚɱɚ 

ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɞɟɮɟɤɬɚɦ, ɜɨɡɧɢɤɚɸɳɢɦ  ɜ ɩɪɨɰɟɫɫɟ  ɷɤɫɩɥɭɚɬɚɰɢɢ [9].  

ɇɚ ɪɟɦɨɧɬɧɨɦ ɱɟɪɬɟɠɟ ɲɟɫɬɟɪɧɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɞɟɮɟɤɬɵ: 

ɫɤɨɥɵ ɢ ɬɪɟɳɢɧɵ; ɜɵɤɪɚɲɢɜɚɧɢɟ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡɭɛɶɟɜ; ɢɡɧɨɫ ɩɨɜɟɪɯ-

ɧɨɫɬɢ ɩɨɞ ɪɨɥɢɤɨɜɵɣ ɩɨɞɲɢɩɧɢɤ 864715; ɢɡɧɨɫ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɞ ɲɟɫɬɟɪɧɸ; 

ɢɡɧɨɫ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɞ ɪɨɥɢɤɨɜɵɣ ɩɨɞɲɢɩɧɢɤ 864770; ɢɡɧɨɫ ɩɨɜɟɪɯɧɨɫɬɢ 

ɩɨɞ ɪɨɥɢɤɨɜɵɣ ɩɨɞɲɢɩɧɢɤ 853948; ɢɡɧɨɫ ɲɩɨɧɨɱɧɨɝɨ ɩɚɡɚ ɩɨ ɬɨɥɳɢɧɟ; ɢɡ-

ɧɨɫ ɡɭɛɶɟɜ ɩɨ ɬɨɥɳɢɧɟ; ɢɡɧɨɫ ɪɟɡɶɛɵ. 

ɋɩɨɫɨɛɵ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɨɜɬɨɪɹɟɦɨɫɬɢ ɞɟɮɟɤɬɨɜ ɩɪɢ-

ɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ ɧɚ ɪɟɦɨɧɬɧɨɦ ɱɟɪɬɟɠɟ. 

Ɍɚɤɠɟ ɧɚ ɪɟɦɨɧɬɧɨɦ ɱɟɪɬɟɠɟ ɩɪɢɜɟɞɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɩɪɨɰɟɫɫɭ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɯɪɨɦɢɪɨɜɚɧɢɟɦ: 

1.Ɉɛɟɫɩɟɱɢɬɶ ɬɜɟɪɞɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɢ ɧɟ ɦɟɧɟɟ HRCɷ  62±2. 

2.ɇɟ ɞɨɩɭɫɤɚɸɬɫɹ ɪɚɤɨɜɢɧɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ. 

3.ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɪɚɫɬɜɨɪɟɧɢɟ ɯɪɨɦɚ ɩɨ ɝɪɚɧɹɦ. 

4.ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɹɜɥɟɧɢɟ ɞɟɧɞɪɢɬɨɜ. 

 

1.6 Ɋɚɡɪɚɛɨɬɤɚ ɦɚɪɲɪɭɬɧɵɯ ɢ ɨɩɟɪɚɰɢɨɧɧɵɯ ɤɚɪɬ 

 

ȼ ɩɪɨɰɟɫɫɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɞɟɬɚɥɶ ɩɪɨɯɨɞɢɬ ɨɩɟɪɚɰɢɢ, ɭɤɚɡɚɧɧɵɟ ɜ 

ɬɚɛɥɢɰɟ 1.2. 
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Ɍɚɛɥɢɰɚ 1.2 – ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɩɟɪɚɰɢɣ ɩɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ 

 

Ɇɚɪɲɪɭɬɧɚɹ ɤɚɪɬɚ, ɤɚɪɬɚ ɷɫɤɢɡɨɜ ɢ ɨɩɟɪɚɰɢɨɧɧɵɟ ɤɚɪɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɜ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɪɚɛɨɬɵ. 

 

1.7 Ɋɚɫɱɟɬ  ɢ ɜɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɢ ɪɟɠɢɦɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

 

Ɉɫɧɨɜɧɵɟ ɪɟɠɢɦɵ ɩɪɨɰɟɫɫɚ ɯɪɨɦɢɪɨɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɫɥɟ-

ɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ [9]. 

ɇɟɨɛɯɨɞɢɦɚɹ ɫɢɥɚ ɬɨɤɚ I , Ⱥ: 

                            
K 0

I D F ,                                                  (1.5) 

ɝɞɟ KD  – ɤɚɬɨɞɧɚɹ ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ, Ⱥ/ɞɦ2
 ( ɞɥɹ ɢɡɧɨɫɨɫɬɨɣɤɨɝɨ ɩɨɤɪɵɬɢɹ 

ɞɟɬɚɥɢ KD = 35 Ⱥ/ɞɦ2
); 

OF  – ɨɛɳɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɤɪɵɜɚɟɦɚɹ ɯɪɨɦɨɦ, ɞɦ2
. 

0
F 2l R,                                                    (1.6) 

ɝɞɟ l – ɞɥɢɧɚ ɩɨɜɟɪɯɧɨɫɬɢ, ɧɚ ɤɨɬɨɪɭɸ ɧɚɧɨɫɢɬɫɹ ɩɨɤɪɵɬɢɟ, l = 0,31 ɞɦ; 

R – ɪɚɞɢɭɫ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɢ, R = 0,25 ɞɦ.  

 F0 = 2 · 0,31 · 3,14 · 0,25 = 0,49 ɞɦ2
. 

I = 35 · 0,49 = 17,15 Ⱥ. 
Ɋɚɫɱɟɬɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɫɚɠɞɟɧɢɹ ɯɪɨɦɚ pt , ɱ: 

p

K

10 h
t ,

D E
                                              (1.7) 

ɝɞɟ h – ɬɨɥɳɢɧɚ ɫɥɨɹ ɩɨɤɪɵɬɢɹ ɧɚ ɫɬɨɪɨɧɭ, ɦɦ (0,04…0,15); 

Ɉɩɟɪɚɰɢɢ Ɉɛɨɪɭɞɨɜɚɧɢɟ ɉɪɢɫɩɨɫɨɛɥɟɧɢɟ, ɢɧɫɬɪɭɦɟɧɬ 

005 Ɉɱɢɫɬɧɚɹ 
Ɉɱɢɫɬɢɬɟɥɶ ɩɚɪɨɜɨɞɨ-

ɫɬɪɭɣɧɵɣ ɈɆ-5359 
Ɍɚɪɚ ɞɥɹ ɞɟɬɚɥɟɣ ɧɚ ɨɱɢɫɬɤɭ 

010 Ⱦɟɮɟɤɬɨɜɨɱɧɚɹ 
ɋɬɨɥ ɞɥɹ ɞɟɮɟɤɬɚɰɢɢ ɈɊȽ-

14-6801-090 
ɆɄ – 75 – 2 ȽɈɋɌ 6507-78 

015 ɒɥɢɮɨɜɚɥɶɧɚɹ 
ɋɬɚɧɨɤ ɤɪɭɝɥɨɲɥɢɮɨ-

ɜɚɥɶɧɵɣ ɁɆ151 

Ʉɪɭɝ ɲɥɢɮɨɜɚɥɶɧɵɣ ɉɉ 24Ⱥ40 
ɇɋ15ɄȺ  ȽɈɋɌ 2424-83 

020 ɏɪɨɦɢɪɨɜɚɧɢɟ 
ɍɫɬɚɧɨɜɤɚ ɈȽ-1349Ⱥ, ɜɵ-
ɩɪɹɦɢɬɟɥɶ ɬɨɤɚ ȼɋȺ – 5 

ɉɨɞɜɟɫɧɨɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ, ɛɚɱɨɤ ɫ 
ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ, ɫɭɲɢɥɶɧɵɣ 
ɲɤɚɮ, ɟɦɤɨɫɬɢ ɞɥɹ ɠɢɞɤɨɫɬɟɣ, ɬɚɦɩɨɧ 

025  ɒɥɢɮɨɜɚɥɶɧɚɹ 
ɋɬɚɧɨɤ ɤɪɭɝɥɨɲɥɢɮɨ-

ɜɚɥɶɧɵɣ 3Ɇ151 

Ʉɪɭɝ ɲɥɢɮɨɜɚɥɶɧɵɣ ɉɉ 24Ⱥ40 
ɇɋ15ɄȺ  ȽɈɋɌ 2424-83 

030 Ʉɨɧɬɪɨɥɶɧɚɹ 
ɋɬɨɥ ɞɥɹ ɞɟɮɟɤɬɚɰɢɢ ɈɊȽ-

14-6801-090 
ɆɄ – 75 – 2 ȽɈɋɌ 6507-78 
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– ɩɥɨɬɧɨɫɬɶ ɩɨɤɪɵɬɢɹ ( = 6,9 ɝ/ɫɦ3
 ); 

ȿ – ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɣ ɷɤɜɢɜɚɥɟɧɬ ɯɪɨɦɚ ( ȿ = 0,324 ɝ/Ⱥ ɱ); 

– ɜɵɯɨɞ ɯɪɨɦɚ ɩɨ ɬɨɤɭ (  = 0,13…0,18). 

tɪ = 
10 · 0,12 · 6,9

35 · 0,324 · 0,15 = 4,87 ɱ. 

 

1.8 Ɍɟɯɧɢɱɟɫɤɨɟ ɧɨɪɦɢɪɨɜɚɧɢɟ ɪɚɛɨɬ ɩɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɞɟɬɚɥɢ 

 

Ɉɫɨɛɟɧɧɨɫɬɶ ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ ɩɨɤɪɵɬɢɣ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɪɟɦɨɧɬɧɨɦ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɨɤɪɵɬɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɜɨɫɫɬɚɧɨɜ-

ɥɟɧɢɹ ɝɟɨɦɟɬɪɢɢ ɞɟɬɚɥɢ, ɬɨ ɟɫɬɶ ɧɚɧɨɫɢɬɫɹ ɫɥɨɣ ɦɟɬɚɥɥɚ ɡɧɚɱɢɬɟɥɶɧɨɣ ɬɨɥ-

ɳɢɧɵ (0,04…1,5 ɦɦ). ɉɪɢ ɬɚɤɨɦ ɜɢɞɟ ɩɨɤɪɵɬɢɹ ɜɪɟɦɹ ɜɵɞɟɪɠɤɢ ɞɟɬɚɥɟɣ ɜ 

ɨɫɧɨɜɧɨɣ ɜɚɧɧɟ ɜɫɟɝɞɚ ɛɭɞɟɬ ɛɨɥɶɲɟ ɫɭɦɦɵ ɜɪɟɦɟɧɢ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɨɩɟ-

ɪɚɰɢɣ, ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ ɩɨɤɪɵɬɢɸ. ɉɨɷɬɨɦɭ ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɨɪɦɭ ɜɪɟɦɟɧɢ 

ɩɨ ɮɨɪɦɭɥɟ [7]: 

112
3 8ɨ ɜ.ɧ. ɧɟɩ.ɨɩ.

ɧ
и

Ɍ Ɍ Ɍ ,Ɍ , .
n K

 

ɝɞɟ Ɍɨ – ɨɫɧɨɜɧɨɟ ɜɪɟɦɹ ɩɨɤɪɵɬɢɹ ɜ ɜɚɧɧɟ, ɦɢɧ; 

Ɍɜ.ɧ.– ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɧɚ ɡɚɝɪɭɡɤɭ ɞɟɬɚɥɟɣ ɜ ɜɚɧɧɭ ɢ ɜɵɝɪɭɡɤɭ ɢɯ 

ɢɡ ɜɚɧɧɵ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 295 Д7], Ɍɜ.ɧ. = 0,2 ɦɢɧ; 

Ɍɧɟɩ.ɨɩ. – ɨɩɟɪɚɬɢɜɧɨɟ ɜɪɟɦɹ ɧɚ ɜɫɟ ɨɩɟɪɚɰɢɢ, ɫɥɟɞɭɸɳɢɟ ɩɨɫɥɟ ɩɨɤɪɵ-

ɬɢɹ ɞɟɬɚɥɟɣ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 296 Д7], Ɍɧɟɩ.ɨɩ.= 6,39 ɦɢɧ; 

1,12 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɢ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɜɪɟɦɹ; 

n – ɱɢɫɥɨ ɞɟɬɚɥɟɣ, ɡɚɝɪɭɠɚɟɦɵɯ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜ ɜɚɧɧɭ; 

Ки – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɥɹ ɯɪɨɦɢɪɨɜɚɧɢɹ 

Ки = 0,8 [7]. 

Ɉɫɧɨɜɧɨɟ ɜɪɟɦɹ ɯɪɨɦɢɪɨɜɚɧɢɹ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɪɚɧɟɟ, Ɍ0 ɯɪɨɦ = 4,87 ɱ = 

292,2 ɦɢɧ. 

Ɍɧ = 
292,2 · 0,2 · 6,39 · 1,12

10 · 0,8  = 37,44 ɦɢɧ.
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2 ɉɊОȿɄɌɂɊОВȺɇɂȿ ɍɑȺɋɌɄȺ ДɅə ɊȿɆОɇɌȺ ȺȽɊȿȽȺɌОВ 

 

2.1 Оɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɝɪɟɝɚɬɧɨɝɨ ɭɱɚɫɬɤɚ 

 

Ⱥɝɪɟɝɚɬɧɵɣ ɭɱɚɫɬɨɤ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɟɤɭɳɟɝɨ, ɫɪɟɞɧɟɝɨ 

ɢ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ ɜɫɟɯ ɭɡɥɨɜ ɚɜɬɨɦɨɛɢɥɟɣ, ɤɪɨɦɟ ɞɜɢɝɚɬɟɥɹ Д7]. 

ɉɨɫɥɟ ɞɢɚɝɧɨɫɬɢɤɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɚɝɪɟɝɚɬɵ, ɫɧɹɬɵɟ ɫ ɟɞɢɧɢ-

ɰɵ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɬɟɯɧɢɤɢ ɞɥɹ ɪɟɦɨɧɬɚ, ɩɨɞɜɟɪɝɚɸɬɫɹ ɧɚɪɭɠɧɨɣ 

ɦɨɣɤɟ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɢɡ ɤɚɪɬɟɪɨɜ ɚɝɪɟɝɚɬɨɜ ɫɥɢɜɚɸɬ ɦɚɫɥɨ. ɉɨɫɥɟ ɧɚɪɭɠ-

ɧɨɣ ɦɨɣɤɢ, ɚɝɪɟɝɚɬɵ (ɩɟɪɟɞɧɢɣ ɢ ɡɚɞɧɢɣ ɦɨɫɬ, ɤɨɪɨɛɤɭ ɩɟɪɟɞɚɱ) ɭɫɬɚɧɚɜɥɢ-

ɜɚɸɬ ɧɚ ɫɬɟɧɞɵ ɢ ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ ɪɚɡɛɢɪɚɸɬ. ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɚɝɪɟɝɚ-

ɬɨɜ ɧɚ ɫɬɟɧɞɵ ɢɫɩɨɥɶɡɭɸɬ ɩɨɞɴɟɦɧɨ ɬɪɚɧɫɩɨɪɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ – ɩɨɞɜɟɫɧɵɟ 

ɤɪɚɧ-ɛɚɥɤɢ, ɬɚɥɢ, ɬɟɥɶɮɟɪɵ ɢ ɞɪ. 

Ɋɚɡɛɨɪɤɭ ɚɝɪɟɝɚɬɨɜ, ɭɡɥɨɜ ɢ ɦɟɯɚɧɢɡɦɨɜ ɩɪɨɢɡɜɨɞɹɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɜɟɪɫɬɚɱɧɵɯ ɩɪɟɫɫɨɜ (3–5ɬ) ɞɥɹ ɜɵɩɪɟɫɫɨɜɤɢ ɩɨɞɲɢɩɧɢɤɨɜ, ɜɬɭɥɨɤ ɢ ɞɪɭɝɢɯ 

ɞɟɬɚɥɟɣ, ɚ ɬɚɤɠɟ ɪɚɡɥɢɱɧɵɯ ɫɴɟɦɧɢɤɨɜ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ. 

Ɋɚɡɨɛɪɚɧɧɵɟ ɚɝɪɟɝɚɬɵ ɨɛɟɡɠɢɪɢɜɚɸɬ ɜ ɝɨɪɹɱɟɦ ɫɨɞɨɜɨɦ ɪɚɫɬɜɨɪɟ ɫ ɩɨ-

ɫɥɟɞɭɸɳɟɣ ɩɪɨɦɵɜɤɨɣ ɜ ɝɨɪɹɱɟɣ ɜɨɞɟ. Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ ɩɪɢɦɟɧɹɸɬ ɜɚɧɧɵ ɫ ɫɨ-

ɞɨɜɵɦ ɪɚɫɬɜɨɪɨɦ ɢ ɜɨɞɨɣ, ɩɨɞɨɝɪɟɜɚɟɦɵɟ ɩɚɪɨɦ ɩɪɢ ɩɨɦɨɳɢ ɬɪɭɛɱɚɬɨɝɨ 

ɡɦɟɟɜɢɤɚ, ɢɥɢ ɫɩɟɰɢɚɥɶɧɭɸ ɦɨɟɱɧɭɸ ɭɫɬɚɧɨɜɤɭ ȽȺɊɈ. ȼ ɷɬɨɣ ɭɫɬɚɧɨɜɤɟ ɞɟ-

ɬɚɥɢ ɦɨɸɬ ɝɨɪɹɱɢɦ (80…90 °ɋ) 4–5% ɪɚɫɬɜɨɪɨɦ ɟɞɤɨɝɨ ɧɚɬɪɚ ɢɥɢ ɤɚɭɫɬɢɱɟ-

ɫɤɨɣ ɫɨɞɵ. 

Ɇɨɟɱɧɚɹ ɤɚɦɟɪɚ ɭɫɬɚɧɨɜɤɢ ɪɚɫɫɱɢɬɚɧɚ ɞɥɹ ɞɟɬɚɥɟɣ ɪɚɡɦɟɪɨɦ 

1000ɯ600ɯ800 ɦɦ ɨɛɳɢɦ ɜɟɫɨɦ ɞɨ 250 ɤɝ. ɇɟɤɨɬɨɪɵɟ ɞɟɬɚɥɢ ɢ ɫɢɫɬɟɦɵ ɩɨɞ-

ɜɟɪɝɚɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ, ɦɟɯɚɧɢɱɟɫɤɨɣ ɢ ɯɢɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ ɞɥɹ ɭɞɚɥɟ-

ɧɢɹ ɫɦɨɥ, ɧɚɝɚɪɚ, ɧɚɤɢɩɢ ɢ ɞɪɭɝɢɯ ɨɬɥɨɠɟɧɢɢ. 
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ɋ ɩɨɦɨɳɶɸ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɢ ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟ-

ɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɨɬɤɥɨɧɟɧɢɹ ɜ ɪɚɡɦɟɪɚɯ ɢ ɮɨɪɦɟ ɞɟɬɚɥɢ, ɫɨɩɨɫɬɚɜɥɹɹ ɪɟɡɭɥɶ-

ɬɚɬɵ ɫ ɬɟɯɧɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ. ɉɪɢɡɧɚɤɚɦɢ ɧɟɝɨɞɧɨɫɬɢ ɞɟɬɚɥɟɣ ɜ ɞɚɥɶɧɟɣ-

ɲɟɦ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɹɜɥɹɸɬɫɹ ɡɚɞɢɪɵ, ɬɪɟɳɢɧɵ, ɜɦɹɬɢɧɵ, ɫɥɟɞɵ ɤɨɪɪɨ-

ɡɢɢ, ɢ ɬ.ɩ. 

ɉɟɪɟɱɟɧɶ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɩɪɢ ɪɟɦɨɧɬɟ ɚɝɪɟɝɚɬɨɜ ɜɟɫɶɦɚ ɪɚɡɧɨɨɛ-

ɪɚɡɟɧ ɢ ɜɟɥɢɤ. Ɋɚɛɨɬɵ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɸɬɫɹ ɧɚ ɫɩɟɰɢɚɥɶɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ 

ɫɛɨɪɨɱɧɵɯ ɫɬɟɧɞɚɯ. 

ɏɚɪɚɤɬɟɪɧɵɦɢ ɪɚɛɨɬɚɦɢ ɩɪɢ ɬɟɤɭɳɟɦ ɪɟɦɨɧɬɟ ɚɝɪɟɝɚɬɨɜ ɹɜɥɹɸɬɫɹ: ɡɚ-

ɦɟɧɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɞɟɬɚɥɟɣ ɧɨɜɵɦɢ, ɜɵɩɪɟɫɫɨɜɤɚ ɢ ɧɚɩɪɟɫɫɨɜɤɚ ɲɟɫɬɟɪɟɧ ɢ 

ɩɨɞɲɢɩɧɢɤɨɜ ɧɚ ɜɚɥɵ, ɜɬɭɥɨɤ, ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɪɭɠɢɧ, ɪɚɡɜɟɪɬɤɚ ɨɬ-

ɜɟɪɫɬɢɣ ɜ ɤɨɪɩɭɫɧɵɯ ɞɟɬɚɥɹɯ ɩɨɞ ɪɟɦɨɧɬɧɵɟ ɪɚɡɦɟɪɵ, ɩɪɨɜɟɪɤɚ ɝɟɪɦɟɬɢɱɧɨ-

ɫɬɢ ɭɡɥɨɜ, ɡɚɦɟɧɚ ɭɩɥɨɬɧɹɸɳɢɯ ɩɪɨɤɥɚɞɨɤ, ɢ ɞɪɭɝɢɟ ɪɟɦɨɧɬɧɵɟ ɨɩɟɪɚɰɢɢ. 

Ʉɪɨɦɟ ɡɚɦɟɧɵ ɞɟɬɚɥɟɣ, ɜɵɩɨɥɧɹɸɬɫɹ ɩɨɞɝɨɧɨɱɧɵɟ, ɪɟɦɨɧɬɧɵɟ, ɤɨɧɬɪɨɥɶɧɵɟ 

ɢ ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ ɪɚɛɨɬɵ. 

Ɉɬɪɟɦɨɧɬɢɪɨɜɚɧɧɵɟ ɚɝɪɟɝɚɬɵ ɩɨɫɥɟ ɪɟɦɨɧɬɚ  ɢ ɫɛɨɪɤɢ ɩɪɨɯɨɞɹɬ ɬɟɯɧɨ-

ɥɨɝɢɱɟɫɤɢɟ ɢɫɩɵɬɚɧɢɹ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɡɚɧɨɫɹɬɫɹ ɜ ɤɚɪɬɨɱɤɢ ɭɱɟɬɚ, ɜ 

ɤɨɬɨɪɵɯ ɭɤɚɡɵɜɚɸɬɫɹ: ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɢ ɢɫɩɵɬɚɧɢɢ, ɪɟ-

ɦɨɧɬɧɵɟ ɪɚɡɦɟɪɵ, ɤɬɨ ɜɵɩɨɥɧɢɥ ɪɚɛɨɬɭ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɥɭɱɲɢɬɶ ɤɚɱɟɫɬɜɨ 

ɪɟɦɨɧɬɚ ɩɪɢ ɧɚɢɦɟɧɶɲɢɯ ɦɚɬɟɪɢɚɥɶɧɵɯ ɡɚɬɪɚɬɚɯ. ɉɨɫɥɟ ɷɬɨɝɨ ɝɨɬɨɜɵɟ ɚɝɪɟ-

ɝɚɬɵ ɫɤɥɚɞɢɪɭɸɬɫɹ ɧɚ ɫɬɟɥɥɚɠɚɯ ɢɥɢ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬɫɹ ɧɚ ɫɤɥɚɞ ɨɬɪɟɦɨɧɬɢ-

ɪɨɜɚɧɧɵɯ ɨɛɴɟɤɬɨɜ. 

ɇɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ ɪɚɛɨɬɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɜ ɨɞɧɭ ɫɦɟɧɭ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢ-

ɟɦ ɩɪɨɝɪɟɫɫɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɫɪɟɞɫɬɜ ɨɛɥɟɝɱɚɸɳɢɯ ɬɪɭɞ. 

ɉɥɨɳɚɞɶ ɚɝɪɟɝɚɬɧɨɝɨ ɭɱɚɫɬɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɚɤɬɢɱɟɫɤɨɣ ɩɥɨɳɚɞɢ, 

ɡɚɧɢɦɚɟɦɨɣ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɥɨɬɧɨɫɬɢ ɪɚɫ-

ɫɬɚɧɨɜɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ Д7]. 
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1 – ɋɬɟɧɞ ɞɥɹ ɪɟɦɨɧɬɚ ɤɚɪɞɚɧɧɵɯ ɜɚɥɨɜ; 2 – ȼɟɪɬɢɤɚɥɶɧɨ-ɫɜɟɪɥɢɥɶɧɵɣ ɫɬɚɧɨɤ; 

3 – Эɥɟɤɬɪɨɬɨɱɢɥɨ; 4 – ɋɬɟɧɞ ɞɥɹ ɪɚɫɬɨɱɤɢ ɬɨɪɦɨɡɧɵɯ ɛɚɪɚɛɚɧɨɜ ɢ ɬɨɪɦɨɡɧɵɯ ɧɚɤɥɚ-

ɞɨɤ; 5 – ɋɬɟɧɞ ɞɥɹ ɪɟɦɨɧɬɚ ɤɨɪɨɛɨɤ ɩɟɪɟɞɚɱ; 6 – ɋɬɟɧɞ ɞɥɹ ɪɟɦɨɧɬɚ ɩɟɪɟɞɧɢɯ ɢ ɡɚɞɧɢɯ 

ɦɨɫɬɨɜ; 7 – ɋɬɟɧɞ ɞɥɹ ɤɥɟɩɤɢ ɬɨɪɦɨɡɧɵɯ ɧɚɤɥɚɞɨɤ; 8 – ɋɬɟɧɞ ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɪɟɝɭɥɢ-

ɪɨɜɤɢ ɫɰɟɩɥɟɧɢɹ; 9 – ɒɤɚɮ ɧɚɫɬɟɧɧɵɣ ɞɥɹ ɩɪɢɛɨɪɨɜ ɢ ɢɧɫɬɪɭɦɟɧɬɨɜ; 10 – ɋɬɟɥɥɚɠ ɞɥɹ 

ɞɟɬɚɥɟɣ; 11 – ɉɟɪɟɞɜɢɠɧɚɹ ɦɨɟɱɧɚɹ ɜɚɧɧɚ; 12 – ɋɬɟɥɥɚɠ ɞɥɹ ɢɧɫɬɪɭɦɟɧɬɨɜ; 13 – Ʌɚɪɶ 

ɞɥɹ ɨɛɬɢɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 14 – Ʌɚɪɶ ɞɥɹ ɨɬɯɨɞɨɜ; 15 – Ʉɪɚɧ ɛɚɥɤɚ 

Ɋɢɫɭɧɨɤ 2.1 – ɉɪɢɦɟɪɧɚɹ ɩɥɚɧɢɪɨɜɤɚ ɚɝɪɟɝɚɬɧɨɝɨ ɭɱɚɫɬɤɚ 
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Ɋɢɫɭɧɨɤ 2.2 – ɋɯɟɦɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɚɝɪɟɝɚɬɧɨɝɨ ɭɱɚɫɬɤɚ 

 

Ⱦɟɦɨɧɬɚɠ ɚɝɪɟɝɚɬɨɜ ɚɜɬɨɦɨɛɢɥɹ 

 

Ɇɨɣɤɚ ɚɝɪɟɝɚɬɨɜ ɜ ɡɨɧɟ ɌɊ 

Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ 

ɏɪɚɧɟɧɢɟ ɍɱɚɫɬɨɤ 

 

Ɋɚɡɛɨɪɤɚ ɢ ɦɨɣɤɚ ɞɟɬɚɥɟɣ ɜ ɤɟɪɨɫɢɧɟ 

Ⱦɟɮɟɤɬɚɰɢɹ 

ɍɬɢɥɶ ɇɚ ɜɨɫɫɬɚɧɨɜɥɟ-
ɧɢɟ 

Ƚɨɞɧɚɹ 

Ʉɨɦɩɥɟɤɬɨɜɤɚ 

ɋɛɨɪɤɚ 

Ɉɛɤɚɬɤɚ ɢ ɢɫɩɵɬɚɧɢɹ 

ɉɨɤɪɚɫɤɚ 

ɋɞɚɱɚ ɧɚ ɯɪɚɧɟɧɢɟ 
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2.2 Ɋɚɫɱɟɬ ɮɨɧɞɨɜ ɜɪɟɦɟɧɢ 

 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɤɚɥɟɧɞɚɪɸ ɢ ɪɟ-

ɠɢɦɭ ɪɚɛɨɬɵ ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɭɱɚɫɬɤɚ, ɧɚ ɩɥɚɧɢɪɭɟɦɵɣ ɩɟɪɢɨɞ. 

Ƚɨɞɨɜɨɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɩɹɬɢɞɧɟɜɧɨɣ 

ɪɚɛɨɱɟɣ ɧɟɞɟɥɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ  ɩɨ ɮɨɪɦɭɥɟ Д7]: 

   ɪɦ ɫɦ ɤт ɜ ɩɪɎ Ɍ Ⱦ Ⱦ Ⱦ                                        (2.1) 

ɝɞɟ Ɍɫɦ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɣ ɫɦɟɧɵ, ɩɪɢɧɢɦɚɟɦ 8 ɱɚɫɨɜ; 

Ⱦɤɝ – ɱɢɫɥɨ ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ, ɩɪɢɧɢɦɚɟɦ 365 ɞɧɟɣ; 

Ⱦɜ – ɱɢɫɥɨ ɜɵɯɨɞɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ, ɩɪɢɧɢɦɚɟɦ 104 ɞɧɹ; 

Ⱦɩɪ – ɱɢɫɥɨ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ, ɩɪɢɧɢɦɚɟɦ 11 ɞɧɟɣ. 

 8 365 104 11 2000  .ɪɦɎ ɱɚɫɨɜ  

ɉɪɢɧɢɦɚɟɦ 2070 ɱɚɫɨɜ. 

Ƚɨɞɨɜɨɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ – 2070 ɱɚɫɨɜ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫ 

ɭɱɟɬɨɦ ɞɧɟɣ ɨɬɩɭɫɤɚ ɢ ɞɧɟɣ ɩɪɨɩɭɫɤɚ ɩɨ ɭɜɚɠɢɬɟɥɶɧɨɣ ɩɪɢɱɢɧɟ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ Д12]: 

ɩɪ ɫɦ ɤɝ ɜыɯ ɩɪ ɨтɩ ɩɎ Ɍ Ⱦ Ⱦ Ⱦ Ⱦ К                       (2.2) 

ɝɞɟ Ⱦɨɬɩ – ɞɧɢ ɨɬɩɭɫɤɚ, ɩɪɢɧɢɦɚɟɦ 24 ɞɧɹ; 

Ʉɩ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɩɭɫɤɚ ɪɚɛɨɱɢɯ ɞɧɟɣ ɩɨ ɭɜɚɠɢɬɟɥɶɧɨɣ ɩɪɢɱɢɧɟ, 

ɩɪɢɧɢɦɚɟɦ 0,9; 

 ( 8 365 104 11 24 0,9 1627,24  .ɩɪɎ ɱɚɫɨɜ  

ɉɪɢɧɢɦɚɟɦ: 1840 ɱɚɫɨɜ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ – 1840 ɱ. 

 

2.3 Ɋɚɫɱɟɬ ɝɨɞɨɜɨɝɨ ɨɛɴɟɦɚ ɪɚɛɨɬ 

 

Ƚɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɩɪɨɝɪɚɦɦɚ ɭɤɚɡɵɜɚɟɬɫɹ ɜ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

ɡɚɞɚɧɢɹ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜ ɧɨɦɟɧɤɥɚɬɭɪɟ ɢ ɤɨɥɢɱɟɫɬɜɟ ɪɟɦɨɧɬɢɪɭɟɦɵɯ 
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ɦɚɲɢɧ ɢ ɚɝɪɟɝɚɬɨɜ. Ɍɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ ɛɟɪɟɬɫɹ ɢɡ ɤɚɪɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɨɜ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢ ɪɟɦɨɧɬɭ ɚɜɬɨɦɨɛɢɥɟɣ. Ƚɨɞɨɜɨɣ 

ɨɛɴɟɦ ɪɚɛɨɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɨɞɨɜɭɸ ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɟɦɨɧɬɚ ɨɩɪɟɞɟɥɟɧ-

ɧɵɯ ɢɡɞɟɥɢɣ ɜ ɱɟɥɨɜɟɤɨ-ɱɚɫɚɯ. ɉɪɢ ɪɚɫɱɟɬɟ ɝɨɞɨɜɨɝɨ ɨɛɴɟɦɚ ɪɚɛɨɬ ɧɟɨɛɯɨ-

ɞɢɦɨ ɩɟɪɟɜɟɫɬɢ ɱɟɥ·ɦɢɧ ɜ ɱɟɥ·ɱɚɫ. 

Ƚɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ [11]: 

  
60

ɪ ɝ
ɝ

t N
Ɍ                                              (2.3) 

ɝɞɟ Nɝ – ɝɨɞɨɜɚɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɩɪɨɝɪɚɦɦɚ, ɩɪɢɧɢɦɚɟɦ 1850 ɟɞɢɧɢɰ; 

t – ɬɪɭɞɨɟɦɤɨɫɬɶ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ, 507 ɱɟɥ/ɦɢɧ; 

 
507 1850

15632,44  /
60

ɝɌ ɱɟɥ ɱɚɫ  

ɉɪɢɧɢɦɚɟɦ: 15632 ɱɟɥ/ɱɚɫ. 

 

2.4 Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ 

 

ȼ ɩɪɨɢɡɜɨɞɫɬɜɟ ɨɩɪɟɞɟɥɹɸɬ ɱɢɫɥɨ ɲɬɚɬɧɵɯ, ɹɜɨɱɧɵɯ, ɜɫɩɨɦɨɝɚɬɟɥɶ-

ɧɵɯ ɢ ɢɧɠɟɧɟɪɧɨ - ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ. 

ɑɢɫɥɨ ɲɬɚɬɧɵɯ ɪɚɛɨɱɢɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д11]: 

/шт ɝ ɩɪ ɩɩР Ɍ Ɏ К                                              (2.4) 

ɝɞɟ Ɍɝ – ɝɨɞɨɜɨɣ ɨɛɴɟɦ ɪɚɛɨɬ, ɱɟɥ·ɱɚɫ; 

Ɏɩɪ – ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɨɞɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ, 

ɩɪɢɧɢɦɚɟɦ 1840 ɱ; 

Кɩ.ɩ. – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 

ɬɪɭɞɚ, ɩɪɢɧɢɦɚɟɦ 1,20; 

15632 /1840 1,2 7,07штР  ɱɟɥɨɜɟɤ. 

ɉɪɢɧɢɦɚɟɦ: 7 ɱɟɥɨɜɟɤ. 

ɑɢɫɥɨ ɹɜɨɱɧɵɯ ɪɚɛɨɱɢɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

/яɜ ɝ ɪɦ ɩɩР Ɍ Ɏ К                                             (2.5) 
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15632 / 2070 1,2) 6,29яɜР  ɱɟɥɨɜɟɤ. 

ɉɪɢɧɢɦɚɟɦ: 6 ɱɟɥɨɜɟɤ. 

ɑɢɫɥɨ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɱɢɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɜɫɩ шт ɜɫɩР Р ɉ                                                   (2.6) 

ɝɞɟ ɉɜɫɩ – ɩɪɨɰɟɧɬ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɱɢɯ, ɩɪɢɧɢɦɚɟɦ 0,25; 

7 0,25 1,75ɜɫɩР  ɱɟɥɨɜɟɤ. 

ɉɪɢɧɢɦɚɟɦ: 2 ɱɟɥɨɜɟɤɚ. 

ɑɢɫɥɨ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

итɪ шт ɜɫɩ итɪР Р Р ɉ                                            (2.7) 

ɝɞɟ ɉитɪ – ɩɪɨɰɟɧɬ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ, ɩɪɢɧɢɦɚɟɦ 0,1; 

                                            7 2 0,1 0,9итɪР  ɱɟɥɨɜɟɤ. 

ɉɪɢɧɢɦɚɟɦ: 1 ɱɟɥɨɜɟɤɚ. 

 

2.5 ɉɨɞɛɨɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

Ʉ ɨɫɧɨɜɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ ɪɟɦɨɧɬɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɨɬɧɨɫɢɬɫɹ ɨɛɨɪɭ-

ɞɨɜɚɧɢɟ, ɧɚ ɤɨɬɨɪɨɦ ɜɵɩɨɥɧɹɸɬɫɹ ɨɫɧɨɜɧɵɟ, ɧɚɢɛɨɥɟɟ ɫɥɨɠɧɵɟ ɢ ɬɪɭɞɨɟɦ-

ɤɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ. Эɬɨ ɦɨɟɱɧɵɟ ɦɚɲɢɧɵ, ɦɟɬɚɥɥɨɪɟɠɭɳɢɟ 

ɫɬɚɧɤɢ, ɝɚɥɶɜɚɧɢɱɟɫɤɢɟ ɜɚɧɧɵ, ɫɬɟɧɞɵ ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɚɝɪɟɝɚɬɨɜ ɢ ɩɪ. 

ɉɨ ɬɪɭɞɨɟɦɤɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɱɢɫɥɨ 

ɟɞɢɧɢɰ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɛɨɪɤɢ-ɫɛɨɪɤɢ ɚɝɪɟɝɚɬɨɜ ɢ ɦɟ-

ɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ Д11]: 

. . .
/ɨɛ ɪ ɝ ɞ ɨɛ ɩ ɩɏ Ɍ Ɏ К                                     (2.8) 

ɝɞɟ ɝɌ  – ɝɨɞɨɜɨɣ ɨɛɴёɦ ɪɚɛɨɬ, ɱ/ɱɚɫ; 

.ɞ ɨɛɎ  – ɝɨɞɨɜɨɣ ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ 

ɱɚɫɚɯ; 

.ɩ ɩК  – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 

ɬɪɭɞɚ, ɩɪɢɧɢɦɚɟɦ, 
.ɩ ɩК  = 1.2. 
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                                  .
15632 / 2030 1,2 6,4ɨɛ ɪɏ  ɟɞ. 

ɉɪɢɧɢɦɚɟɦ: 6 ɟɞɢɧɢɰ. 

ɉɨɫɥɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɪɚɫɱɟɬɚ ɩɨɬɪɟɛɧɨɝɨ ɱɢɫɥɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨ-

ɢɡɜɨɞɢɬɟɥɹ ɟɝɨ ɩɨɞɛɨɪ, ɭɱɢɬɵɜɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ, ɦɨɳ-

ɧɨɫɬɶ ɢ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɡɚɩɨɥɧɹɟɬɫɹ ɜɟɞɨɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɍɚɛɥɢɰɚ 2.1 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɇɨɞɟɥɶ Ƚɚɛɚɪɢɬɵ, ɦ Ʉɨɥɢɱɟɫɬɜɨ 

ɋɬɟɧɞ ɞɥɹ ɪɟɦɨɧɬɚ ɤɚɪɞɚɧɧɵɯ ɜɚɥɨɜ ɢ ɪɭɥɟɜɵɯ 

ɭɩɪɚɜɥɟɧɢɣ 
3067 0,9ɯ0,6 1 

ȼɟɪɬɢɤɚɥɶɧɨ-ɫɜɟɪɥɢɥɶɧɵɣ ɫɬɚɧɨɤ  2Ⱥ-125 1ɯ0,8 1 

Эɥɟɤɬɪɨɬɨɱɢɥɨ ɂ-138Ⱥ 0,8ɯ0,5 1 

ɋɬɟɧɞ ɞɥɹ ɪɚɫɬɨɱɤɢ ɬɨɪɦɨɡɧɵɯ ɛɚɪɚɛɚɧɨɜ ɢ 

ɬɨɪɦɨɡɧɵɯ ɧɚɤɥɚɞɨɤ 
ɐɄȻ-Ɋ-114 1ɯ0,8 2 

ɋɬɟɧɞ ɞɥɹ ɪɟɦɨɧɬɚ ɤɨɪɨɛɨɤ ɩɟɪɟɞɚɱ 2365 1ɯ0,7 1 

ɋɬɟɧɞ ɞɥɹ ɪɟɦɨɧɬɚ ɩɟɪɟɞɧɢɯ ɢ ɡɚɞɧɢɯ ɦɨɫɬɨɜ 2450 1ɯ1,4 1 

ɋɬɟɧɞ ɞɥɹ ɤɥɟɩɤɢ ɬɨɪɦɨɡɧɵɯ ɧɚɤɥɚɞɨɤ  Ɋ-304 0,6ɯ0,4 1 

ɋɬɟɧɞ ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɪɟɝɭɥɢɪɨɜɤɢ ɫɰɟɩɥɟɧɢɹ ɐɄȻ-Ɋ-207 0,5ɯ0,8 1 

Ʉɪɚɧ ɛɚɥɤɚ ɉɌ-054 4ɯ1,5 1 

ɂɬɨɝɨ - 6,08 2ɦ  10 

 

Ɍɚɛɥɢɰɚ 2.2 – Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɨɫɧɚɫɬɤɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɇɨɞɟɥɶ Ʉɨɥɢɱɟɫɬɜɨ 

ɍɧɢɜɟɪɫɚɥɶɧɵɣ ɤɨɦɩɥɟɤɬ ɫɴɟɦɧɢɤɨɜ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ 

ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɭɡɥɨɜ 

ɍɄȺɋɉ-58 ɉɢɦ-

192 
6 

Ȼɨɥɶɲɨɣ ɧɚɛɨɪ ɝɚɟɱɧɵɯ ɤɥɸɱɟɣ ɂ-105-Ɇ 6 

ɇɚɩɢɥɶɧɢɤɢ ɪɚɡɧɵɟ - 7 

Ʉɨɦɩɥɟɤɬ ɢɧɫɬɪɭɦɟɧɬɚ ɫɥɟɫɚɪɹ 2446 7 

ɉɪɢɛɨɪ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɪɚɞɢɭɫɚ ɡɚɡɨɪɚ ɜ ɩɨɞɲɢɩɧɢɤɚɯ 

ɤɚɱɟɧɢɹ 
Ʉɇ-1223 3 

ɂɬɨɝɨ - 29 
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Ɍɚɛɥɢɰɚ 2.3 – Ɉɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɨɫɧɚɫɬɤɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɇɨɞɟɥɶ Ƚɚɛɚɪɢɬɵ, ɦɦ Ʉɨɥɢɱɟɫɬɜɨ 

ɉɟɪɟɞɜɢɠɧɚɹ ɦɨɟɱɧɚɹ ɜɚɧɧɚ ɈɆ-13116 1250*620 1 

ɋɬɟɥɥɚɠ ɞɥɹ ɢɧɫɬɪɭɦɟɧɬɨɜ ɈɊȽ-1468 1400*500 1 

Ʌɚɪɶ ɞɥɹ ɨɬɯɨɞɨɜ ɈɊȽ-1468 800*400 1 

ɋɬɟɥɥɚɠ ɞɥɹ ɞɟɬɚɥɟɣ  2249-ɉ 1400*500 1 

ɒɤɚɮ ɧɚɫɬɟɧɧɵɣ  ɈɊȽ-1468 500*400 1 

Ʌɚɪɶ ɞɥɹ ɨɛɬɢɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɈɊȽ-1468 800*400 1 

ɂɬɨɝɨ – 2,99 ɦ2
 6 

 

2.6 Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɥɨɳɚɞɢ 

 

Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɥɨɳɚɞɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɭɦɦɚɪɧɨɣ ɩɥɨ-

ɳɚɞɢ ɩɨɥɹ, ɡɚɧɹɬɨɣ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɥɨɬɧɨ-

ɫɬɢ ɪɚɫɫɬɚɧɨɜɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д2]: 

 ц ɨɛ ɨɛF К F                                              (2.9) 

ɝɞɟ Кɨɛ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɥɨɬɧɨɫɬɢ ɪɚɫɫɬɚɧɨɜɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢɧɢɦɚɟɦ 

4,5; 

∑ Fɨɛ – ɫɭɦɦɚɪɧɚɹ ɝɚɛɚɪɢɬɧɚɹ ɩɥɨɳɚɞɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦ2
. 

4,5 6,08  2,99 40,82цF  ɦ2
. 

ɉɪɢɧɢɦɚɟɦ: 42 ɦ2
. 

 

2.7 ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɨɪɝɚɧɢɡɚɰɢɢ ɬɪɭɞɚ ɧɚ ɚɝɪɟɝɚɬɧɨɦ ɭɱɚɫɬɤɟ 

 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɠɟɫɬɜɚ ɮɚɤ-

ɬɨɪɨɜ. ɉɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɧɨɝɢɦ ɢɡ ɧɢɯ ɭɞɟɥɹɟɬɫɹ ɦɧɨɝɨ ɜɧɢ-

ɦɚɧɢɹ, ɨɞɧɚɤɨ ɡɚɱɚɫɬɭɸ ɢɝɧɨɪɢɪɭɟɬɫɹ ɬɚɤɨɣ ɷɮɮɟɤɬɢɜɧɵɣ ɫɩɨɫɨɛ ɩɨɜɵɲɟɧɢɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɤɚɤ ɮɢɡɢɱɟɫɤɚɹ ɤɭɥɶɬɭɪɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

ȼ ɥɢɬɟɪɚɬɭɪɟ ɩɪɢɧɹɬɨ ɜɵɞɟɥɹɬɶ 2 ɝɪɭɩɩɵ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɩɟɪɫɨɧɚɥɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɬɪɭɞɚ (ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɥɢɛɨ ɮɢɡɢɱɟɫɤɨ-
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ɝɨ). ȼ ɩɟɪɜɭɸ ɝɪɭɩɩɭ, ɤɚɤ ɩɪɚɜɢɥɨ, ɨɬɧɨɫɹɬ ɩɟɪɫɨɧɚɥ, ɨɬɜɟɱɚɸɳɢɣ ɡɚ ɭɩɪɚɜ-

ɥɟɧɢɟ ɦɨɛɢɥɶɧɵɦɢ ɬɪɚɧɫɩɨɪɬɧɵɦɢ ɢ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɦɚɲɢ-

ɧɚɦɢ (ɤɨɦɛɚɣɧɟɪɵ, ɜɨɞɢɬɟɥɢ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɬɪɚɤɬɨɪɢɫɬɵ-

ɦɚɲɢɧɢɫɬɵ ɢ ɞɪ.). Ʉɨ ɜɬɨɪɨɣ ɝɪɭɩɩɟ ɨɬɧɨɫɹɬ ɨɩɟɪɚɬɨɪɨɜ ɫɬɚɰɢɨɧɚɪɧɵɯ ɦɚ-

ɲɢɧ (ɪɚɛɨɱɢɟ ɪɟɦɨɧɬɧɵɯ ɦɚɫɬɟɪɫɤɢɯ, ɨɩɟɪɚɬɨɪɵ ɫɬɚɰɢɨɧɚɪɧɵɯ ɦɚɲɢɧ  ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɠɢɜɨɬɧɨɜɨɞɫɬɜɚ). 

Ⱦɥɹ ɤɚɠɞɨɣ ɢɡ ɷɬɢɯ ɝɪɭɩɩ ɯɚɪɚɤɬɟɪɧɵ ɫɨɜɟɪɲɟɧɧɨ ɪɚɡɧɵɟ ɧɚɝɪɭɡɤɢ ɜ 

ɩɫɢɯɨɮɢɡɢɱɟɫɤɨɦ ɩɥɚɧɟ. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɢɦɟɟɬ ɦɟɫɬɨ ɩɪɟɞɟɥɶɧɚɹ ɤɨɧɰɟɧ-

ɬɪɚɰɢɹ ɜɧɢɦɚɧɢɹ, ɛɵɫɬɪɚɹ ɪɟɚɤɰɢɹ; ɜɨ ɜɬɨɪɨɦ – ɫɥɨɠɧɵɟ ɪɭɱɧɵɟ ɦɚɧɢɩɭɥɹ-

ɰɢɢ, ɪɚɛɨɬɚ ɜ ɬɹɠɟɥɵɯ ɭɫɥɨɜɢɹɯ (ɜ ɨɝɪɚɧɢɱɟɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɜ ɧɟɭɞɨɛɧɨɦ 

ɩɨɥɨɠɟɧɢɢ, ɧɚ ɜɨɡɜɵɲɟɧɢɢ, ɜ ɭɫɥɨɜɢɹɯ ɡɧɚɱɢɬɟɥɶɧɨɣ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ ɢ ɧɟ-

ɞɨɫɬɚɬɨɱɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɢ ɬ.ɩ.). ȼɫɟ ɷɬɢ ɮɚɤɬɨɪɵ ɜɥɟɤɭɬ ɡɚ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢ-

ɦɨɫɬɢ ɜ ɪɚɡɜɢɬɢɢ ɜɵɧɨɫɥɢɜɨɫɬɢ, ɧɚɬɪɟɧɢɪɨɜɚɧɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɝɪɭɩɩ 

ɦɵɲɰ, ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɶ ɮɢɡɢɱɟɫɤɢɯ ɞɜɢɠɟɧɢɣ [13].  

ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ, ɞɥɹ ɤɚɠɞɨɣ ɝɪɭɩɩɵ ɪɚɛɨɱɢɯ ɧɟɨɛɯɨɞɢɦɨ 

ɜɧɟɞɪɹɬɶ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɞɢɫɰɢɩɥɢɧɵ ɮɢɡɢɱɟɫɤɨɣ ɤɭɥɶɬɭ-

ɪɵ, ɤɨɬɨɪɵɟ ɛɵ ɫɩɨɫɨɛɫɬɜɨɜɚɥɢ ɪɚɡɜɢɬɢɸ ɧɟɨɛɯɨɞɢɦɵɯ ɧɚɜɵɤɨɜ, ɚ ɬɚɤɠɟ ɢ 

ɪɟɥɚɤɫɚɰɢɸ ɜ ɩɟɪɟɪɵɜɚɯ ɦɟɠɞɭ ɧɚɝɪɭɡɤɚɦɢ (ɧɚɩɪɢɦɟɪ, ɫɢɥɨɜɵɟ ɜɢɞɵ ɫɩɨɪɬɚ, 

ɚɪɦɪɟɫɬɥɢɧɝ, ɝɢɦɧɚɫɬɢɤɚ, ɚɷɪɨɛɢɤɚ, ɫɩɨɪɬɢɜɧɵɟ ɢɝɪɵ ɢ ɞɪ.). 

 



39 

Èçì . Ëèñò  ¹  äî êóì . Ï î äï èñü Äàò à 

Ëèñò  

1 

ÂÊÐ.35.03.06.822.20.ÓÐÌ .00.00.00 Ï Ç 

 Ðàçðàá. Çàéí óëëèí  

 Ï ðî â. Ï èêì óëëèí  

 Í . êî í ò ð. Ï èêì óëëèí  

 Óò âåðä. Ï èêì óëëèí  

 

 

Óñò àí î âêà äëÿ ðåì î í ò à ì î ñò î â 

Ï î ÿñí èò åëüí àÿ çàï èñêà 

Ëèò . Ëèñò î â 

29 

Êàçàí ñêèé ÃÀÓ  

êàô . Î ÈÄ Á252- 02 ãðóï ï à 

ПǮ
ǹǫ

.
 
Ǹǹ

Ǳǵ
ǮǶ

.
 

СǸ
ǹǩ

ǫ.
 
№

 
ПǷ

ǭǸ
ǱǺ

ь 
Ǳ 

ǭǩ
ǻǩ

 
ИǶ

ǫ.
 
№

 
ǭǼ

ǪǴ
.
 

Вǰ
ǩǵ

.
 
ǱǶ

ǫ.
 
№

 
ПǷ

ǭǸ
ǱǺ

ь 
Ǳ 

ǭǩ
ǻǩ

 
ИǶ

ǫ.
 
№

 
ǸǷ

ǭǴ
.
 

 
 

 
 

 

3 ɊȺɁɊȺȻɈɌɄȺ ɄɈɇɋɌɊɍɄЦɂɂ ɍɋɌȺɇɈȼɄɂ 

ȾɅə ɊȿɆɈɇɌȺ ɆɈɋɌɈȼ 

 

3.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɭɫɬɚɧɨɜɤɢ ɞɥɹ 

ɪɟɦɨɧɬɚ ɦɨɫɬɨɜ 

 

ɂɡ ɥɢɬɟɪɚɬɭɪɵ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɪɚɡɛɨɪɨɱɧɨ-ɫɛɨɪɨɱɧɵɟ ɪɚɛɨɬɵ ɩɪɢ ɪɟɦɨɧ-

ɬɟ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɬɟɯɧɢɤɢ ɡɚɧɢɦɚɸɬ ɞɨ ɫɨɪɨɤɚ ɩɪɨɰɟɧɬɨɜ ɜɫɟɣ ɬɪɭɞɨ-

ɟɦɤɨɫɬɢ ɪɟɦɨɧɬɚ ɦɚɲɢɧɵ. Ⱦɚɧɧɨɟ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɛɨɥɶɲɨɣ ɩɨ-

ɬɟɧɰɢɚɥ ɩɨ ɫɨɤɪɚɳɟɧɢɸ ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɟɦɨɧɬɚ – ɦɟɯɚɧɢɡɚɰɢɹ ɢ ɚɜɬɨɦɚɬɢɡɚ-

ɰɢɹ ɪɚɡɛɨɪɨɱɧɨ-ɫɛɨɪɨɱɧɵɯ ɪɚɛɨɬ, ɱɬɨ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɧɟɞɪɟɧɢɟ ɜ ɬɟɯɧɨɥɨɝɢ-

ɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɫɧɚɫɬɤɢ ɢ ɢɧɫɬɪɭɦɟɧɬɚ, 

ɫɨɤɪɚɳɚɸɳɢɯ ɞɨɥɸ ɢɥɢ ɩɨɥɧɨɫɬɶɸ ɢɫɤɥɸɱɚɸɳɢɯ ɪɭɱɧɨɣ ɬɪɭɞ, ɨɛɥɟɝɱɚɸ-

ɳɢɯ ɜɵɩɨɥɧɟɧɢɟ ɨɩɟɪɚɰɢɣ, ɚ ɬɚɤɠɟ ɩɨɜɵɲɚɸɳɢɯ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ 

ɪɚɛɨɬ.  

Ɉɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɭɡɥɨɜ ɬɪɚɧɫɦɢɫɫɢɢ ɚɜɬɨɦɨɛɢɥɟɣ, ɨɩɪɟɞɟɥɹɸɳɢɯ 

ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɬɪɚɧɫɦɢɫɫɢɢ, ɹɜɥɹɸɬɫɹ ɜɟɞɭɳɢɟ ɦɨɫɬɵ. ɉɨɷɬɨɦɭ ɨɬ ɤɚɱɟ-

ɫɬɜɚ ɢɯ ɪɟɦɨɧɬɚ ɡɚɜɢɫɢɬ ɤɚɱɟɫɬɜɨ ɪɟɦɨɧɬɚ ɬɪɚɧɫɦɢɫɫɢɢ ɢ ɜɫɟɣ ɦɚɲɢɧɵ ɜ ɰɟ-

ɥɨɦ. Ɉɞɧɢɦ ɢɡ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɭɡɥɨɜ ɡɚɞɧɢɯ ɦɨɫɬɨɜ ɹɜɥɹɟɬɫɹ ɢɯ ɝɥɚɜɧɚɹ ɩɟɪɟ-

ɞɚɱɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɟɟ ɫɨɛɨɣ ɤɨɧɢɱɟɫɤɨɟ ɡɚɰɟɩɥɟɧɢɟ ɡɭɛɱɚɬɵɯ ɤɨɥɟɫ ɫɨ ɫɦɨɧ-

ɬɢɪɨɜɚɧɧɵɦ ɞɢɮɮɟɪɟɧɰɢɚɥɨɦ. Ⱦɚɧɧɵɣ ɭɡɟɥ ɫɨɛɪɚɧ ɜ ɤɨɪɩɭɫɟ ɪɟɞɭɤɬɨɪɚ ɡɚɞ-

ɧɟɝɨ ɦɨɫɬɚ. ɉɪɚɜɢɥɶɧɨɫɬɶ ɪɟɝɭɥɢɪɨɜɤɢ ɡɚɰɟɩɥɟɧɢɹ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ, ɩɨɫɚɞ-

ɤɚ ɩɨɞɲɢɩɧɢɤɨɜɵɯ ɭɡɥɨɜ, ɪɚɡɛɨɪɤɚ ɛɟɡ ɩɨɜɪɟɠɞɟɧɢɹ ɞɟɬɚɥɟɣ ɜɨ ɦɧɨɝɨɦ ɨɩ-

ɪɟɞɟɥɹɸɬ ɩɨɫɥɟɪɟɦɨɧɬɧɵɣ ɪɟɫɭɪɫ ɞɚɧɧɨɝɨ ɭɡɥɚ, ɚ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɟ-

ɪɟɛɨɪɤɢ ɧɚ ɫɥɭɱɚɟ ɧɟɤɨɪɪɟɤɬɧɨɣ ɪɟɝɭɥɢɪɨɜɤɢ ɩɪɢ ɫɛɨɪɤɟ. 

. 
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Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɪɟɦɨɧɬɚ ɞɚɧɧɨɝɨ ɭɡɥɚ, ɢ ɜ ɱɚɫɬɧɨɫɬɢ 

ɟɝɨ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ, ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɪɟɦɨɧɬ-

ɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɚ ɢɦɟɧɧɨ ɫɬɟɧɞ ɞɥɹ ɪɟɦɨɧɬɚ ɦɨɫɬɨɜ. Ⱦɚɧ-

ɧɵɣ ɫɬɟɧɞ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɞɟɠɧɭɸ ɮɢɤɫɚɰɢɸ ɪɟɞɭɤɬɨɪɚ ɡɚɞɧɟɝɨ ɦɨɫ-

ɬɚ ɜ ɭɞɨɛɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɦ ɩɨɥɨɠɟɧɢɢ ɞɥɹ ɪɚɡɛɨɪɤɢ, ɫɛɨɪɤɢ ɢ ɪɟɝɭɥɢ-

ɪɨɜɤɢ, ɱɬɨ ɩɨɜɵɫɢɬ ɤɚɱɟɫɬɜɨ ɪɟɦɨɧɬɚ, ɟɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫ-

ɧɨɫɬɶ. ɉɪɢ ɷɬɨɦ, ɞɚɧɧɵɟ ɭɫɬɚɧɨɜɤɢ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶ ɪɹɞ ɬɪɟɛɨɜɚɧɢɣ, ɩɪɢ-

ɜɟɞɟɧɧɵɯ ɧɢɠɟ. 

 

3.2 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɚɧɨɜɤɢ ɞɥɹ 

ɪɟɦɨɧɬɚ ɦɨɫɬɨɜ 

 

Ʉɚɤ ɢ ɞɪɭɝɨɟ ɪɟɦɨɧɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɬɟɧɞ ɞɥɹ ɪɟ-

ɦɨɧɬɚ ɦɨɫɬɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɞɨɥɠɟɧ ɜɵɩɨɥɧɹɬɶ ɪɹɞ ɬɪɟɛɨɜɚɧɢɣ ɞɥɹ ɟɝɨ ɛɟɡɨ-

ɩɚɫɧɨɝɨ ɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɤɨɧ-

ɫɬɪɭɤɰɢɢ ɩɨɥɟɡɧɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɷɬɢ ɬɪɟɛɨɜɚɧɢɹ. 

Эɪɝɨɧɨɦɢɱɧɨɫɬɶ. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɭɞɨɛɫɬɜɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɩɨ ɫɛɨɪɤɟ, ɪɚɡɛɨɪɤɟ ɢ ɪɟɝɭɥɢɪɨɜɤɢ. Ɋɟ-

ɦɨɧɬɢɪɭɟɦɵɣ ɤɚɪɬɟɪ ɜɟɞɭɳɟɝɨ ɦɨɫɬɚ ɞɨɥɠɟɧ ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɛɵɬɶ ɡɚ-

ɮɢɤɫɢɪɨɜɚɧɧɵɦ ɜ ɪɹɞɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɩɨɥɨɠɟɧɢɣ, ɬ.ɟ. ɞɨɥɠɟɧ ɢɦɟɬɶ ɧɟ-

ɤɨɬɨɪɭɸ ɫɬɟɩɟɧɶ ɫɜɨɛɨɞɵ ɨɪɢɟɧɬɚɰɢɢ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. Ɍɚɤ, ɞɨɥɠɧɚ ɛɵɬɶ ɜɨɡ-

ɦɨɠɧɨɫɬɶ ɜɪɚɳɟɧɢɹ ɤɚɪɬɟɪɚ ɜɞɨɥɶ ɨɫɢ ɜɪɚɳɟɧɢɹ ɦɨɫɬɚ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɧɚ-

ɞɟɠɧɨɣ ɮɢɤɫɚɰɢɢ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɲɚɝɨɦ. ɉɟɪɟɦɟɳɟɧɢɟ ɦɟɠɞɭ ɮɢɤɫɢɪɭɟ-

ɦɵɦɢ ɩɨɥɨɠɟɧɢɹɦɢ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɛɟɡ ɱɪɟɡɦɟɪɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɭɫɢ-

ɥɢɣ, ɜ ɢɞɟɚɥɟ ɷɬɨ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɪɢɜɨɞɨɦ ɨɬ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ 

ɷɧɟɪɝɢɢ (ɧɚɩɪɢɦɟɪ, ɷɥɟɤɬɪɨɫɟɬɶ ɥɢɛɨ ɩɧɟɜɦɨɫɟɬɶ ɩɪɟɞɩɪɢɹɬɢɹ). 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɛɨɬɵ ɫɬɟɧɞ ɞɨɥɠɟɧ ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɩɨɥɨɠɟɧɢɹ ɪɚɡɛɢɪɚɟɦɨɝɨ ɪɟɞɭɤɬɨɪɚ ɦɨɫɬɚ ɩɨ ɜɵɫɨɬɟ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɪɟɞɟ-



41 

 

Иǰǵ. ЛǱǺǻ № ǭǷǳǼǵ. ПǷǭǸǱǺь Дǩǻǩ 

ЛǱǺǻ 

 

ÂÊÐ.35.03.06.822.20.ÓÐÌ .00.00.00 Ï Ç 

ПǮ
ǹǫ

.
 
Ǹǹ

Ǳǵ
ǮǶ

.
 

СǸ
ǹǩ

ǫ.
 
№

 
ПǷ

ǭǸ
ǱǺ

ь 
Ǳ 

ǭǩ
ǻǩ

 
ИǶ

ǫ.
 
№

 
ǭǼ

ǪǴ
.
 

Вǰ
ǩǵ

.
 
ǱǶ

ǫ.
 
№

 
ПǷ

ǭǸ
ǱǺ

ь 
Ǳ 

ǭǩ
ǻǩ

 
ИǶ

ǫ.
 
№

 
ǸǷ

ǭǴ
.
 

 
 

 
 

 

ɥɚɯ (ɞɥɹ ɪɚɛɨɱɢɯ ɪɚɡɧɨɝɨ ɪɨɫɬɚ, ɭɞɨɛɫɬɜɚ ɨɩɟɪɚɰɢɹ ɩɨ ɫɛɨɪɤɟ, ɪɚɡɛɨɪɤɟ ɢ ɪɟ-

ɝɭɥɢɪɨɜɚɧɢɸ). 

Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɭɞɨɛɫɬɜɚ ɪɚɛɨɬɵ ɤɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɞɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟ-

ɱɢɜɚɬɶ ɭɞɨɛɧɵɣ ɩɨɞɫɬɭɩ ɤ ɪɟɦɨɧɬɢɪɭɟɦɨɦɭ ɢɡɞɟɥɢɸ, ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɦɟ-

ɲɚɸɳɢɯ ɪɚɛɨɬɟ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ (ɧɚɩɪɢɦɟɪ, ɜɵɫɬɭɩɚɸɳɢɯ ɫɥɢɲɤɨɦ 

ɞɚɥɟɤɨ ɨɩɨɪ ɫɬɟɧɞɚ). Ⱦɥɹ  ɢɫɤɥɸɱɟɧɢɹ ɩɨɬɟɪɢ ɫɧɢɦɚɟɦɵɯ ɫ ɪɟɞɭɤɬɨɪɚ ɡɚɞɧɟ-

ɝɨ ɦɨɫɬɚ ɤɪɟɩɟɠɧɵɯ ɢ ɞɪɭɝɢɯ ɞɟɬɚɥɟɣ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧ ɥɨɬɨɤ ɫ 

ɛɨɪɬɢɤɚɦɢ.  

ɍɧɢɜɟɪɫɚɥɶɧɨɫɬɶ. ɇɚ ɪɟɦɨɧɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ, ɤɚɤ ɩɪɚɜɢɥɨ, ɪɟɦɨɧɬɢ-

ɪɭɟɬɫɹ ɲɢɪɨɤɚɹ ɧɨɦɟɧɤɥɚɬɭɪɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɟɩɪɟɪɵɜɧɨ 

ɩɪɨɢɫɯɨɞɢɬ ɫɦɟɧɚ ɨɞɧɢɯ ɦɚɪɨɤ ɚɜɬɨɦɨɛɢɥɟɣ ɞɪɭɝɢɦɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɤɨɧɫɬ-

ɪɭɤɰɢɹ ɫɬɟɧɞɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɧɢɜɟɪɫɚɥɶɧɨɣ, ɬ.ɟ. ɩɨɡɜɨɥɹɬɶ ɪɟɦɨɧɬɢɪɨɜɚɬɶ ɪɟ-

ɞɭɤɬɨɪɵ ɡɚɞɧɢɯ ɦɨɫɬɨɜ ɪɚɡɥɢɱɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ. Эɬɨ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɧɚɥɢɱɢɟ 

ɧɟɤɨɬɨɪɵɯ ɫɦɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɥɹ ɪɚɡɧɵɯ ɦɚ-

ɪɨɤ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɪɚɡɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɪɟɞɭɤɬɨɪɨɜ ɡɚɞɧɢɯ ɦɨɫɬɨɜ. 

Ɇɨɛɢɥɶɧɨɫɬɶ. Ʉɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɞɚ ɞɨɥɠɧɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɟɟ ɩɟɪɟ-

ɦɟɳɟɧɢɟ ɜ ɧɟɤɨɬɨɪɵɯ ɩɪɟɞɟɥɚɯ, ɧɨ ɜɦɟɫɬɟ ɫ ɬɟɦ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɞɟɠɧɨ ɧɟ-

ɩɨɞɜɢɠɧɨɟ ɩɨɥɨɠɟɧɢɟ ɩɪɢ ɪɚɛɨɬɟ.  

Ɇɟɬɚɥɥɨɟɦɤɨɫɬɶ. Ʉɨɧɫɬɪɭɤɰɢɹ ɞɨɥɠɧɚ ɢɦɟɬɶ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɨɜ, ɧɨ ɞɨɫɬɚɬɨɱɧɵɯ ɞɥɹ ɛɟɡɨɩɚɫɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɫɜɨɢɯ 

ɮɭɧɤɰɢɣ.  

Эɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɋɟɦɨɧɬ ɪɟɞɭɤɬɨɪɨɜ ɡɚɞɧɢɯ ɦɨɫɬɨɜ ɧɚ 

ɫɬɟɧɞɟ ɧɟ ɞɨɥɠɟɧ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɡɚɝɪɹɡɧɟɧɢɟɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ⱦɥɹ 

ɫɛɨɪɚ ɜɵɬɟɤɚɸɳɢɯ ɢɡ ɤɚɪɬɟɪɚ ɦɨɫɬɚ ɨɫɬɚɬɤɨɜ ɬɪɚɧɫɦɢɫɫɢɨɧɧɨɝɨ ɦɚɫɥɚ ɞɨɥ-

ɠɟɧ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧ ɥɨɬɨɤ. 

Ȼɟɡɨɩɚɫɧɨɫɬɶ. Ʉɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɞɚ ɞɨɥɠɧɚ ɨɬɜɟɱɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. Эɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɡɚɩɚɫ 

ɩɪɨɱɧɨɫɬɢ, ɫ ɭɱɟɬɨɦ ɫɚɦɵɯ ɦɚɫɫɢɜɧɵɯ ɪɟɦɨɧɬɢɪɭɟɦɵɯ ɧɚ ɫɬɟɧɞɟ ɦɨɫɬɨɜ. 

Эɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɥɢɲɟɧɵ ɨɫɬɪɵɯ ɤɪɨɦɨɤ ɢ ɭɝɥɨɜ. ɉɨɞ-
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ɜɢɠɧɵɟ ɢ ɛɵɫɬɪɨ ɜɪɚɳɚɸɳɢɟɫɹ ɷɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɰɢɢ, ɜ ɫɥɭɱɚɟ ɢɯ ɧɚɥɢɱɢɹ, 

ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɞɟɠɧɨ ɡɚɤɪɵɬɵ ɡɚɳɢɬɧɵɦɢ ɤɨɠɭɯɚɦɢ. Ʉɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɞɚ 

ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɫɥɭɱɚɣɧɨɝɨ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ 

ɪɚɛɨɬɵ (ɧɚɩɪɢɦɟɪ, ɩɪɢ ɩɪɢɥɨɠɟɧɢɢ ɛɨɥɶɲɢɯ ɨɬɜɨɪɚɱɢɜɚɸɳɢɯ ɦɨɦɟɧɬɨɜ).  
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ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. Ⱦɥɹ ɫɬɟɧɞɚ ɞɥɹ ɪɟɦɨɧɬɚ ɦɨɫɬɨɜ ɩɨɞ ɩɪɨɢɡɜɨɞɢ-

ɬɟɥɶɧɨɫɬɶɸ ɫɥɟɞɭɟɦ ɩɨɧɢɦɚɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɜɵɫɨɤɨɟ ɜɪɟɦɹ, ɬɪɟɛɭɟɦɨɟ ɧɚ 

ɭɫɬɚɧɨɜɤɭ ɢ ɫɧɹɬɢɟ ɪɟɞɭɤɬɨɪɚ ɡɚɞɧɟɝɨ ɦɨɫɬɚ ɫɨ ɫɬɟɧɞɚ, ɧɟɛɨɥɶɲɨɟ ɜɪɟɦɹ 

ɫɦɟɧɵ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɪɟɞɭɤɬɨɪɚ ɢ ɟɝɨ ɮɢɤɫɚɰɢɢ. 

 

3.3 Ɉɛɡɨɪ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɞɥɹ ɪɟɦɨɧɬɚ ɦɨɫɬɨɜ 

 

Ɋɚɫɫɦɨɬɪɢɦ ɫɟɪɢɣɧɨ ɜɵɩɭɫɤɚɟɦɵɟ ɢɡɞɟɥɢɹ ɞɥɹ ɪɟɦɨɧɬɚ ɪɟɞɭɤɬɨɪ ɦɨɫ-

ɬɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɪɚɡɥɢɱɧɵɯ ɦɚɪɨɤ. 

ɋɬɟɧɞ ɭɧɢɜɟɪɫɚɥɶɧɵɣ Ɋ-600-1 ɞɥɹ ɪɚɡɛɨɪɤɢ ɞɜɢɝɚɬɟɥɟɣ ɥɟɝɤɨɜɵɯ ɚɜɬɨ-

ɦɨɛɢɥɟɣ ɢ ɪɟɞɭɤɬɨɪɨɜ ɜɟɞɭɳɢɯ ɦɨɫɬɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɁɂɅ ɢ ɄɚɦȺɁ. ȼɧɟɲɧɢɣ 

ɜɢɞ ɫɬɟɧɞɚ ɩɪɟɞɫɬɚɜɥɟɧ ɪɢɫɭɧɤɨɦ 3.1. 

 

Ɋɢɫɭɧɨɤ 3.1 – ɋɬɟɧɞ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɞɥɹ ɪɚɡɛɨɪɤɢ ɞɜɢɝɚɬɟɥɟɣ ɥɟɝɤɨɜɵɯ 

ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɪɟɞɭɤɬɨɪɨɜ ɜɟɞɭɳɢɯ ɦɨɫɬɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɁɂɅ ɢ ɄɚɦȺɁ ɢ ɟɝɨ 

ɫɦɟɧɧɵɟ ɫɬɚɧɢɧɵ 
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ɋɬɟɧɞ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɦɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɡɚɤɪɵɬɭɸ ɤɨɠɭɯɨɦ ɢɡ 

ɬɨɧɤɨɥɢɫɬɨɜɨɝɨ ɦɟɬɚɥɥɚ. ȼ ɪɚɦɟ ɫɬɟɧɞɚ ɫɦɨɧɬɢɪɨɜɚɧ ɜɪɚɳɚɸɳɢɣɫɹ ɭɡɟɥ, ɤ 

ɨɞɧɨɦɭ ɤɨɧɰɭ ɤɨɬɨɪɨɝɨ ɤɪɟɩɹɬɫɹ ɫɦɟɧɧɵɟ ɞɟɪɠɚɬɟɥɢ ɞɥɹ ɪɚɡɛɢɪɚɟɦɵɯ ɭɡɥɨɜ. 

ȼɪɚɳɟɧɢɟ ɞɟɪɠɚɬɟɥɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɪɭɱɧɭɸ ɱɟɪɟɡ ɪɟɞɭɤɬɨɪ ɜ ɤɨɪɩɭɫɟ 

ɫɬɟɧɞɚ. 

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɟɧɞɚ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 3.1. 

Ɍɚɛɥɢɰɚ 3.1 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɟɧɞɚ  
ɇɚɢɦɟɧɨɜɚɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɂɧɚɱɟɧɢɟ 

ɇɚɡɧɚɱɟɧɢɟ 
Ɋɟɦɨɧɬ ɞɜɢɝɚɬɟɥɟɣ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ, 

ɪɟɞɭɤɬɨɪɨɜ ɦɨɫɬɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɄɚɦȺɁ, 
ɁɂɅ 

Ʉɨɥɢɱɟɫɬɜɨ ɮɢɤɫɢɪɭɟɦɵɯ ɩɨɥɨɠɟ-
ɧɢɣ 

8 (ɤɚɠɞɵɟ 45 ɝɪɚɞɭɫɨɜ) 

Ɍɢɩ ɩɪɢɜɨɞɚ Ɋɭɱɧɨɣ, ɫ ɪɟɞɭɤɬɨɪɨɦ 

Ƚɚɛɚɪɢɬɵ, ɦɦ 1180ɯ670ɯ1010 

Ɇɚɫɫɚ, ɤɝ 114 

 

Ʉ ɞɨɫɬɨɢɧɫɬɜɭ ɫɬɟɧɞɚ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɟɝɨ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ: ɧɚ ɫɬɟɧɞɟ 

ɜɨɡɦɨɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɟɦɨɧɬ ɤɚɤ ɞɜɢɝɚɬɟɥɟɣ ɥɟɝɤɨɜɵɯ ɚɜɬɨ, ɬɚɤ ɢ ɪɟɞɭɤɬɨ-

ɪɵ ɦɨɫɬɨɜ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ, ɚ ɬɚɤɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɜɵɫɨɤɭɸ ɫɬɨɢ-

ɦɨɫɬɶ (54 ɬɵɫ. ɪɭɛ.) 

Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɫɬɟɧɞɚ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɧɢɡɤɭɸ ɷɪɝɨɧɨɦɢɱɧɨɫɬɶ (ɨɬɫɭɬɫɬ-

ɜɭɟɬ ɪɟɝɭɥɢɪɨɜɤɚ ɩɨ ɜɵɫɨɬɟ, ɦɚɥɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚɞɟɠɧɨ ɮɢɤɫɢɪɭɟɦɵɯ ɩɨɥɨ-

ɠɟɧɢɣ), ɩɥɨɯɭɸ ɦɨɛɢɥɶɧɨɫɬɶ (ɫɬɟɧɞ ɢɦɟɟɬ ɡɧɚɱɢɬɟɥɶɧɭɸ ɦɚɫɫɭ, ɨɬɫɭɬɫɬɜɭɟɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɧɚ ɤɨɥɟɫɚɯ).  

ɋɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɫɬɟɧɞ ɞɥɹ ɪɟɦɨɧɬɚ ɪɟɞɭɤɬɨɪɨɜ ɦɨɫɬɨɜ ɄɊɈɇ-640 

(ɬɚɤɠɟ ɢɡɜɟɫɬɟɧ ɤɚɤ ɫɬɟɧɞ Ɋ640). ȼɧɟɲɧɢɣ ɜɢɞ ɫɬɟɧɞɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧ-

ɤɟ 3.2. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɞɚ ɜɨ ɦɧɨɝɨɦ ɫɯɨɠɚ ɫɨ ɫɬɟɧɞɨɦ Ɋ600, ɪɚɫɫɦɨɬɪɟɧɧɵɦ 

ɪɚɧɟɟ. Ɉɬɥɢɱɢɟ ɫɬɟɧɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɚɥɢɱɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ ɜɪɚ-

ɳɟɧɢɹ ɦɟɯɚɧɢɡɦɚ ɤɪɟɩɥɟɧɢɹ ɪɟɞɭɤɬɨɪɨɜ, ɤɨɬɨɪɵɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɧ-

ɫɨɥɶɧɨ ɡɚɤɪɟɩɥɟɧɧɭɸ ɫɬɚɧɢɧɭ. ɋɜɚɪɧɚɹ ɪɚɦɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɞɚ ɤɪɟɩɢɬɫɹ 
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ɤ ɛɟɬɨɧɧɨɦɭ ɨɫɧɨɜɚɧɢɸ ɮɭɧɞɚɦɟɧɬɧɵɦɢ ɛɨɥɬɚɦɢ. Ⱦɥɹ ɫɛɨɪɚ ɜɵɬɟɤɚɸɳɢɯ ɢɡ 

ɤɚɪɬɟɪɚ ɦɨɫɬɚ ɩɪɟɞɭɫɦɨɬɪɟɧ ɥɨɬɨɤ. ɉɪɢɜɨɞ ɜɪɚɳɟɧɢɹ ɫɬɚɧɢɧɵ ɫɨɫɬɨɢɬ ɢɡ 

ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɪɟɦɟɧɧɨɣ ɩɟɪɟɞɚɱɢ ɢ ɱɟɪɜɹɱɧɨɝɨ ɪɟɞɭɤɬɨɪɚ. 
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Ɋɢɫɭɧɨɤ 3.2 – ɋɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɫɬɟɧɞ ɞɥɹ ɪɟɦɨɧɬɚ ɪɟɞɭɤɬɨɪɨɜ ɦɨɫ-

ɬɨɜ ɄɊɈɇ-640 

ɇɚ ɫɬɟɧɞɟ ɜɨɡɦɨɠɧɨ ɪɚɡɛɢɪɚɬɶ ɪɟɞɭɤɬɨɪɵ ɦɨɫɬɨɜ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢ-

ɥɟɣ ɄɚɦȺɁ, ɁɂɅ. 

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɟɧɞɚ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 3.2. 

Ɍɚɛɥɢɰɚ 3.2 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɟɧɞɚ  
ɇɚɢɦɟɧɨɜɚɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɂɧɚɱɟɧɢɟ 

ɇɚɡɧɚɱɟɧɢɟ 
Ɋɟɦɨɧɬ ɪɟɞɭɤɬɨɪɨɜ ɦɨɫɬɨɜ ɚɜɬɨɦɨɛɢɥɟɣ 

ɄɚɦȺɁ, ɁɂɅ 

Ɍɢɩ ɩɪɢɜɨɞɚ 
Эɥɟɤɬɪɢɱɟɫɤɢɣ, ɫ ɪɟɦɟɧɧɨɣ ɩɟɪɟɞɚɱɟɣ ɢ ɪɟ-
ɞɭɤɬɨɪɨɦ 

Ʉɨɥɢɱɟɫɬɜɨ ɮɢɤɫɢɪɭɟɦɵɯ ɩɨɥɨɠɟɧɢɣ 12 (ɤɚɠɞɵɟ 30 ɝɪɚɞɭɫɨɜ) 
ɉɢɬɚɧɢɟ ɋɟɬɶ 380 ȼ. 

Ƚɚɛɚɪɢɬɵ, ɦɦ 850ɯ650ɯ1000 

Ɇɚɫɫɚ, ɤɝ 115 
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Ʉ ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɫɬɟɧɞɚ ɨɬɧɨɫɹɬɫɹ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɦɟɯɚɧɢɡɚɰɢɢ – 

ɨɬɫɭɬɫɬɜɢɟ ɪɭɱɧɨɝɨ ɩɪɢɜɨɞɚ ɩɨɜɨɪɨɬɚ ɫɬɚɧɢɧɵ, ɧɚɥɢɱɢɟ ɥɨɬɤɚ ɫɛɨɪɚ ɦɚɫɥɚ, 

ɜɵɫɨɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. 
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ȼɦɟɫɬɟ ɫ ɬɟɦ, ɧɟɥɶɡɹ ɧɟ ɨɬɦɟɬɢɬɶ ɜɵɫɨɤɭɸ ɫɬɨɢɦɨɫɬɶ, ɨɛɭɫɥɨɜɥɟɧɧɭɸ 

ɫɥɨɠɧɵɦ ɩɪɢɜɨɞɨɦ (165 ɬɵɫ. ɪɭɛ.), ɧɢɡɤɭɸ ɦɨɛɢɥɶɧɨɫɬɶ ɫɬɟɧɞɚ, ɨɬɫɭɬɫɬɜɢɟ 

ɬɚɪɵ ɞɥɹ ɫɛɨɪɚ ɫɧɢɦɚɟɦɵɯ ɞɟɬɚɥɟɣ, ɧɢɡɤɭɸ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ (ɩɪɨɢɡɜɨɞɢɬɟ-

ɥɟɦ ɡɚɹɜɥɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɦɨɧɬɚ ɬɨɥɶɤɨ ɞɥɹ ɚɜɬɨɦɨɛɢɥɟɣ ɁɂɅ ɢ ɄɚɦȺɁ). 

ɋɬɟɧɞ ɞɥɹ ɪɚɡɛɨɪɤɢ-ɫɛɨɪɤɢ ɪɟɞɭɤɬɨɪɨɜ ɆȺɁ, ɄɊȺɁ ɦɨɞɟɥɢ Ɇ-407. 

ȼɧɟɲɧɢɣ ɜɢɞ ɫɬɟɧɞɚ ɩɪɟɞɫɬɚɜɥɟɧ ɪɢɫɭɧɤɨɦ 3.3. 

 

Ɋɢɫɭɧɨɤ 3.3 – ɋɬɟɧɞ ɞɥɹ ɪɚɡɛɨɪɤɢ-ɫɛɨɪɤɢ ɪɟɞɭɤɬɨɪɨɜ ɆȺɁ, ɄɊȺɁ ɦɨ-

ɞɟɥɢ Ɇ-407 

ɋɬɟɧɞ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɫɬɟɣɲɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɜ ɜɢɞɟ ɫɜɚɪɧɨɣ 

ɪɚɦɵ ɢ ɷɥɟɦɟɧɬɨɜ ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɪɟɦɨɧɬɢɪɭɟɦɵɯ ɪɟɞɭɤɬɨɪɨɜ ɦɨɫɬɨɜ. 

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɟɧɞɚ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 3.3. 
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Ɍɚɛɥɢɰɚ 3.3 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɟɧɞɚ  
ɇɚɢɦɟɧɨɜɚɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɂɧɚɱɟɧɢɟ 

ɇɚɡɧɚɱɟɧɢɟ 
Ɋɟɦɨɧɬ ɪɟɞɭɤɬɨɪɨɜ ɦɨɫɬɨɜ ɚɜɬɨɦɨɛɢɥɟɣ 

ɆȺɁ ɢ ɄɊȺɁ 
Ɍɢɩ ɩɪɢɜɨɞɚ Ɉɬɫɭɬɫɬɜɭɟɬ, ɪɟɞɭɤɬɨɪ ɧɟ ɜɪɚɳɚɟɬɫɹ 
Ʉɨɥɢɱɟɫɬɜɨ ɮɢɤɫɢɪɭɟɦɵɯ ɩɨɥɨɠɟɧɢɣ 1 

Ƚɚɛɚɪɢɬɵ, ɦɦ 536ɯ500ɯ848 

Ɇɚɫɫɚ, ɤɝ 48 

 

Ȼɟɡɭɫɥɨɜɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨ ɫɬɟɧɞɚ Ɇ-407 ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɨɬɚ ɢ ɤɚɤ ɫɥɟɞ-

ɫɬɜɢɟ ɧɚɞɟɠɧɨɫɬɶ ɟɝɨ ɤɨɧɫɬɪɭɤɰɢɢ. ȼɵɝɨɞɧɨ ɟɝɨ ɨɬɥɢɱɚɟɬ ɨɬ ɤɨɧɤɭɪɟɧɬɨɜ ɢ 

ɰɟɧɚ: ɨɧ ɫɬɨɢɬ ɜɫɟɝɨ 14 ɬɵɫ. ɪɭɛ. 

Ɉɞɧɚɤɨ, ɨɛɪɚɬɧɨɣ ɫɬɨɪɨɧɨɣ ɩɪɨɫɬɨɬɵ ɹɜɥɹɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ɧɟɞɨɫɬɚɬɤɨɜ 

ɫɬɟɧɞɚ. ȼɨ-ɩɟɪɜɵɯ, ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɧɢɡɤɭɸ ɷɪɝɨɧɨɦɢɱɧɨɫɬɶ ɫɬɟɧɞɚ: ɪɟɦɨɧ-

ɬɢɪɭɟɦɵɣ ɪɟɞɭɤɬɨɪ ɦɨɠɧɨ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɥɢɲɶ ɜ ɨɞɧɨɦ ɩɨɥɨɠɟɧɢɢ ɢ ɧɚ ɨɞ-

ɧɨɣ ɜɵɫɨɬɟ. ɇɢ ɨ ɤɚɤɨɦ ɭɞɨɛɫɬɜɟ ɫɛɨɪɤɢ ɢ ɪɚɡɛɨɪɤɢ ɡɞɟɫɶ ɝɨɜɨɪɢɬɶ ɧɟ ɩɪɢɯɨ-

ɞɢɬɫɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɬɪɭɞɧɨ ɩɨɞɨɣɬɢ ɜɩɥɨɬɧɭɸ ɤ ɪɟɦɨɧɬɢɪɭɟɦɨɦɭ ɪɟɞɭɤɬɨɪɭ: ɜ 

ɨɬɥɢɱɢɟ ɨɬ ɞɪɭɝɢɯ ɫɬɟɧɞɨɜ, ɡɞɟɫɶ ɪɟɞɭɤɬɨɪ ɧɟ ɩɨɞɜɟɲɟɧ ɤɨɧɫɨɥɶɧɨ, ɧɚ ɥɟɠɢɬ 

ɧɚ ɫɬɟɧɞɟ, ɬ.ɟ. ɧɟɨɛɯɨɞɢɦɨ ɪɚɛɨɬɚɬɶ «ɧɚɞ ɫɬɟɧɞɨɦ». ɋɬɟɧɞ ɩɨɡɜɨɥɹɟɬ ɪɟɦɨɧ-

ɬɢɪɨɜɚɬɶ ɥɢɲɶ ɪɟɞɭɤɬɨɪɵ ɦɨɫɬɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɆȺɁ ɢ ɄɊȺɁ, ɱɬɨ ɹɜɥɹɟɬɫɹ 

ɞɨɜɨɥɶɧɨ ɭɡɤɨɣ ɫɩɟɰɢɚɥɢɡɚɰɢɢ. ɉɪɢɫɩɨɫɨɛɢɬɶ ɫɦɟɧɧɵɟ ɷɥɟɦɟɧɬɵ ɩɨɞ ɞɪɭɝɢɟ 

ɦɨɫɬɵ ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ. ɉɪɢ ɪɟɦɨɧɬɟ ɪɟɞɭɤɬɨɪɚ, ɦɚɫɥɨ ɫɬɟɤɚɟɬ ɧɟɩɨɫɪɟɞɫɬ-

ɜɟɧɧɨ ɧɚ ɫɬɟɧɞ, ɡɚɝɪɹɡɧɹɹ ɟɝɨ ɢ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

ɋɬɟɧɞ ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɪɟɞɭɤɬɨɪɨɜ ɡɚɞɧɢɯ ɦɨɫɬɨɜ ɚɜɬɨɦɨɛɢɥɟɣ 

Ȼ252ȺɆ. ȼɧɟɲɧɢɣ ɜɢɞ ɫɬɟɧɞɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.4. 

ɋɬɟɧɞ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɜɚɪɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɜɵɩɨɥɧɟɧɧɭɸ ɢɡ 

ɩɪɨɮɢɥɶɧɨɣ ɬɪɭɛɵ ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ. ɇɚ ɪɚɦɟ ɫɦɨɧɬɢɪɨɜɚɧ ɩɨɜɨɪɨɬɧɵɣ 

ɫɬɨɥ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɜ ɩɨɞɲɢɩɧɢɤɨɜɵɟ ɨɩɨɪɵ. ɍɫɬɚɧɚɜɥɢɜɚɟɦɵɣ ɪɟɞɭɤɬɨɪ 

ɮɢɤɫɢɪɭɟɬɫɹ ɧɚ ɫɬɨɥɟ ɩɨɫɪɟɞɫɬɜɨɦ ɜɢɧɬɨɜɨɝɨ ɡɚɠɢɦɚ. Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚ 

ɫɬɟɧɞ ɪɟɞɭɤɬɨɪɨɜ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɞɚɧɧɵɣ ɫɬɟɧɞ ɤɨɦɩɥɟɤɬɭɟɬɫɹ ɫɦɟɧɧɵɦɢ 

ɤɨɥɶɰɚɦɢ. ȼɪɚɳɟɧɢɟ ɩɨɜɨɪɨɬɧɨɝɨ ɫɬɨɥɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɪɭɱɧɭɸ. 
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Ɋɢɫɭɧɨɤ 3.4 – ɋɬɟɧɞ ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɪɟɞɭɤɬɨɪɨɜ ɡɚɞɧɢɯ ɦɨɫɬɨɜ 

ɚɜɬɨɦɨɛɢɥɟɣ Ȼ252ȺɆ 

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɟɧɞɚ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 3.4. 

Ɍɚɛɥɢɰɚ 3.4 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɟɧɞɚ  
ɇɚɢɦɟɧɨɜɚɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɂɧɚɱɟɧɢɟ 

ɇɚɡɧɚɱɟɧɢɟ 
Ɋɟɦɨɧɬ ɪɟɞɭɤɬɨɪɨɜ ɦɨɫɬɨɜ ɚɜɬɨɦɨɛɢɥɟɣ 

ɦɚɫɫɨɣ ɞɨ 260 ɤɝ 
Ʉɨɥɢɱɟɫɬɜɨ ɮɢɤɫɢɪɭɟɦɵɯ ɩɨɥɨɠɟɧɢɣ 8 (ɤɚɠɞɵɟ 45 ɝɪɚɞɭɫɨɜ) 
Ɍɢɩ ɩɪɢɜɨɞɚ Ɋɭɱɧɨɣ, ɫ ɪɟɞɭɤɬɨɪɨɦ 

Ƚɚɛɚɪɢɬɵ, ɦɦ 903ɯ1255ɯ910

Ɇɚɫɫɚ, ɤɝ 62 

 

ɋɬɨɢɦɨɫɬɶ ɞɚɧɧɨɝɨ ɫɬɟɧɞɚ ɧɚ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ ɫɨɫɬɚɜɥɹɟɬ 74 ɬɵɫ. ɪɭɛ., 

ɱɬɨ ɹɜɥɹɟɬɫɹ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɩɨɥɨɠɟɧɢɟɦ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɚɫɫɦɨɬɪɟɧɧɵɦɢ 

ɫɬɟɧɞɚɦɢ. 

Ʉ ɞɨɫɬɨɢɧɫɬɜɚɦ ɫɬɟɧɞɚ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɩɪɨɫɬɨɬɭ ɢ ɧɚɞɟɠɧɨɫɬɶ ɤɨɧɫɬ-

ɪɭɤɰɢɢ, ɧɚɥɢɱɢɟ ɥɨɬɤɨɜ ɞɥɹ ɞɟɬɚɥɟɣ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨɥɨɠɟɧɢɹ ɫɬɟɧɞɚ, ɜɨɡ-

ɦɨɠɧɨɫɬɶ ɮɢɤɫɚɰɢɢ ɜ 8 ɩɨɥɨɠɟɧɢɹɯ, ɜɵɫɨɤɭɸ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ (ɜ ɨɬɥɢɱɢɟ ɨɬ 

ɞɪɭɝɢɯ ɫɬɟɧɞɨɜ, ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɡɚɹɜɥɟɧɵ ɧɟ ɦɚɪɤɢ ɚɜɬɨɦɨɛɢɥɟɣ, ɚ ɦɚɫɫɚ 

ɪɟɦɨɧɬɢɪɭɟɦɵɯ ɪɟɞɭɤɬɨɪɨɜ ɦɨɫɬɨɜ). ɍɦɟɪɟɧɧɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɟɧɞɚ. 
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ɋɬɟɧɞ, ɨɞɧɚɤɨ, ɧɟ ɥɢɲɟɧ ɧɟɞɨɫɬɚɬɤɨɜ. Ⱦɜɭɯɨɩɨɪɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɧɟ-

ɫɤɨɥɶɤɨ ɫɧɢɠɚɟɬ ɷɪɝɨɧɨɦɢɱɧɨɫɬɶ ɫɬɟɧɞɚ ɢ ɩɨɜɵɲɚɟɬ ɟɝɨ ɝɚɛɚɪɢɬɵ. Ɉɬɫɭɬɫɬ-

ɜɭɟɬ ɥɨɬɨɤ ɞɥɹ ɫɛɨɪɚ ɦɚɫɥɚ. 
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ɋɬɟɧɞ ɞɥɹ ɪɚɡɛɨɪɤɢ ɢ ɫɛɨɪɤɢ ɪɟɞɭɤɬɨɪɨɜ ɡɚɞɧɢɯ ɦɨɫɬɨɜ Ɋ-236. ɋɬɟɧɞ 

(ɪɢɫɭɧɨɤ 3.5) ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɟɦɨɧɬɚ ɪɟɞɭɤɬɨɪɨɜ ɡɚɞɧɢɯ ɦɨɫɬɨɜ ɚɜɬɨɦɨ-

ɛɢɥɟɣ ȽȺɁ/ɋȺɁ-66. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɞɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɜɚɪɧɭɸ ɪɚɦɭ 1 ɫɨ ɫɬɚɧɢɧɨɣ 2, 

ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɪɚɳɚɬɶɫɹ ɧɚ ɞɜɭɯ ɩɨɞɲɢɩɧɢɤɚɯ. ɋɬɚɧɢɧɚ ɫɜɹɡɚ-

ɧɚ ɫ ɜɚɥɨɦ ɱɟɪɜɹɱɧɨɣ ɩɟɪɟɞɚɱɢ 4, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɫɬɚɧɢɧɚ ɩɪɢɜɨɞɢɬɫɹ ɜɨ 

ɜɪɚɳɟɧɢɟ. 

 

 

1 – ɪɚɦɚ; 2 – ɫɬɚɧɢɧɚ; 3 – ɪɟɞɭɤɬɨɪ; 4 – ɦɟɯɚɧɢɡɦ ɩɨɜɨɪɨɬɚ ɫɬɚɧɢɧɵ; 

5 – ɥɨɬɨɤ ɞɥɹ ɨɫɬɚɬɤɨɜ ɦɚɫɥɚ 

Ɋɢɫɭɧɨɤ 3.5 – ɋɬɟɧɞ ɦɨɞɟɥɢ Ɋ-236 
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Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɟɧɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. 

Ɍɚɛɥɢɰɚ 3.5 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɟɧɞɚ  
ɇɚɢɦɟɧɨɜɚɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɂɧɚɱɟɧɢɟ 

ɇɚɡɧɚɱɟɧɢɟ 
Ɋɟɦɨɧɬ ɪɟɞɭɤɬɨɪɨɜ ɦɨɫɬɨɜ ɚɜɬɨɦɨɛɢɥɟɣ 

ȽȺɁ-66 

Ʉɨɥɢɱɟɫɬɜɨ ɮɢɤɫɢɪɭɟɦɵɯ ɩɨɥɨɠɟɧɢɣ 
Ɏɢɤɫɢɪɭɟɬɫɹ ɡɚ ɫɱɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɱɟɪ-
ɜɹɱɧɨɣ ɩɟɪɟɞɚɱɢ 

Ɍɢɩ ɩɪɢɜɨɞɚ Ɋɭɱɧɨɣ, ɫ ɪɟɞɭɤɬɨɪɨɦ 

Ƚɚɛɚɪɢɬɵ, ɦɦ 975ɯ420x950 

Ɇɚɫɫɚ, ɤɝ 70 

 

ɇɟɞɨɫɬɚɬɤɚɦɢ ɞɚɧɧɨɝɨ ɫɬɟɧɞɚ ɹɜɥɹɸɬɫɹ ɜɵɫɨɤɚɹ ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ ɢ ɟɝɨ 

ɭɡɤɚɹ ɫɩɟɰɢɚɥɢɡɚɰɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɚɹ ɧɚ ɧɟɦ ɪɟɦɨɧɬ ɪɟɞɭɤɬɨɪɚ ɨɞɧɨɣ 

ɦɚɪɤɢ ɚɜɬɨɦɨɛɢɥɹ ȽȺɁ-66. 

ɋɬɟɧɞ Ɋ-284 ɞɥɹ ɪɟɦɨɧɬɚ ɪɟɞɭɤɬɨɪɨɜ ɡɚɞɧɢɯ ɦɨɫɬɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɁɂɅ 

ɢ ɄɚɦȺɁ. ɋɯɟɦɚ ɫɬɟɧɞɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɪɢɫɭɧɤɨɦ 3.6. 

Ɋɚɦɚ ɫɬɟɧɞɚ 6 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɜɚɪɤɨɣ ɫɨɟɞɢɧɟɧɧɵɟ ɦɟɠɞɭ ɫɨɛɨɣ 

ɫɬɨɣɤɢ, ɜɵɩɨɥɧɟɧɧɵɟ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. Ⱦɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɪɟɞɭɤɬɨ-

ɪɚ ɧɚ ɫɬɨɣɤɚɯ ɫɦɨɧɬɢɪɨɜɚɧɚ ɫɬɚɧɢɧɚ 2 ɜ ɮɨɪɦɟ ɤɨɥɶɰɚ ɫ ɡɚɠɢɦɚɦɢ. Ⱦɥɹ ɭɩɨ-

ɪɹɞɨɱɢɜɚɧɢɹ ɪɚɛɨɬɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɥɨɬɨɤ 5 ɞɥɹ ɤɪɟɩɟɠɚ ɢ ɫɧɢɦɚɟɦɵɯ ɞɟɬɚ-

ɥɟɣ, ɚ ɬɚɤɠɟ ɩɨɞɞɨɧ 7 ɞɥɹ ɫɛɨɪɚ ɨɫɬɚɬɤɨɜ ɜɵɬɟɤɚɸɳɟɝɨ ɢɡ ɪɟɞɭɤɬɨɪɚ ɦɚɫɥɚ. 

ɋɬɚɧɢɧɚ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɪɚɳɚɬɶɫɹ ɜɞɨɥɶ ɫɜɨɟɣ ɨɫɢ. ɉɪɢɜɨɞ ɫɬɚɧɢɧɵ 

ɪɭɱɧɨɣ, ɱɟɪɟɡ ɱɟɪɜɹɱɧɭɸ ɩɟɪɟɞɚɱɭ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɟɧɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6. 

Ɍɚɛɥɢɰɚ 3.6 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɟɧɞɚ  
ɇɚɢɦɟɧɨɜɚɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɂɧɚɱɟɧɢɟ 

ɇɚɡɧɚɱɟɧɢɟ 
Ɋɟɦɨɧɬ ɪɟɞɭɤɬɨɪɨɜ ɦɨɫɬɨɜ ɚɜɬɨɦɨɛɢɥɟɣ 

ɄɚɦȺɁ, ɁɂɅ 

Ʉɨɥɢɱɟɫɬɜɨ ɮɢɤɫɢɪɭɟɦɵɯ ɩɨɥɨɠɟɧɢɣ 
Ɏɢɤɫɢɪɭɟɬɫɹ ɡɚ ɫɱɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɱɟɪ-
ɜɹɱɧɨɣ ɩɟɪɟɞɚɱɢ 

Ɍɢɩ ɩɪɢɜɨɞɚ Ɋɭɱɧɨɣ, ɫ ɪɟɞɭɤɬɨɪɨɦ 

Ƚɚɛɚɪɢɬɵ, ɦɦ 830x580x765 

Ɇɚɫɫɚ, ɤɝ 85 
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Иǰǵ. ЛǱǺǻ

ɧɨɝɨ

ɳɟɧ

ɫɭɬɫ

ɬɨɦ

 

ǻ № ǭǷǳǼǵ

1 – ɦ

Ɋɢɫɭɧɨ

 

ɉɪɟɢɦɭ

ɨ ɩɪɢɜɨɞɚ

ɧɢɟ ɪɟɞɭɤɬ

ɇɟɞɨɫɬ

ɫɬɜɢɟ ɜɨɡɦ

ɋɬɟɧɞ ɦ

ɨɛɢɥɹ Ʉɚ

ǵ. ПǷǭǸǱǺ

ɦɟɯɚɧɢɡɦ ɩ

5 

ɨɤ 3.6 – ɋɬ

ɭɳɟɫɬɜɨ 

ɚ, ɱɬɨ ɭɩɪ

ɬɨɪɚ. 

ɬɚɬɤɚɦɢ ɫ

ɦɨɠɧɨɫɬɢ

ɦɨɞɟɥɢ ɋ

ɦȺɁ. ɋɯɟ

Ǻь Дǩǻǩ 

ɩɪɢɜɨɞɚ; 2 –

– ɥɨɬɨɤ ɞɥ

ɬɟɧɞ ɦɨɞɟ

ɫɬɟɧɞɚ –

ɪɨɳɚɟɬ ɮ

ɫɬɟɧɞɚ ɹɜɥ

ɢ ɪɟɝɭɥɢɪ

ɋɁ16-721 ɞ

ɟɦɚ ɫɬɟɧɞ

ÂÊ

– ɫɬɚɧɢɧɚ; 

ɥɹ ɤɪɟɩɟɠɚ;

ɟɥɢ Ɋ-284

ɟɝɨ ɨɬɧɨ

ɮɢɤɫɚɰɢɸ 

ɥɹɟɬɫɹ ɨɬ

ɪɨɜɚɬɶ ɪɟɦ

ɞɥɹ ɫɛɨɪɤ

ɚ ɩɪɟɞɫɬɚ

ÊÐ.35.03.06.

 

3 – ɡɚɠɢɦɵ

; 6 – ɪɚɦɚ; 7

4 

ɨɫɢɬɟɥɶɧɚ

ɜ ɥɸɛɨɦ

ɬɧɨɫɢɬɟɥɶ

ɦɨɧɬɢɪɭɟ

ɤɢ ɝɥɚɜɧɨ

ɚɜɥɟɧɚ ɪɢ

822.20.ÓÐÌ

ɵ; 4 – ɪɭɤɨɹ

7 – ɩɨɞɞɨɧ

ɚɹ ɩɪɨɫɬɨ

ɦ ɩɨɥɨɠɟɧ

ɶɧɨ ɭɡɤɚɹ

ɦɵɣ ɪɟɞɭ

ɨɣ ɩɟɪɟɞɚɱ

ɫɭɧɤɨɦ 3

.00.00.00 Ï Ç

 

ɹɬɤɚ ɩɪɢɜɨ

ɧ 

ɨɬɚ, ɧɚɥɢɱ

ɧɢɢ ɢ ɨɛɥ

ɹ ɫɩɟɰɢɚɥ

ɭɤɬɨɪ ɩɨ ɜ

ɱɢ ɡɚɞɧɟɝ

.7. 
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ɨɞɚ; 

ɱɢɟ ɱɟɪɜɹ

ɥɟɝɱɚɟɬ ɜɪ

Ç 

ɥɢɡɚɰɢɹ, ɨ

ɜɵɫɨɬɟ. 

ɝɨ ɦɨɫɬɚ ɚ

ɹɱ-

ɪɚ-

ɨɬ-

ɚɜ-
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Иǰǵ. ЛǱǺǻ

1

ɧɨɜɚ

ɞɹɬ 

ɞɭɤɬ

ɳɚɸ

ɥɸɥ

ɠɢɦ

ɰɟɧɬ

7 ɱɟ

ɨɬɜɟ

ɩɪɢɯ

ɱɢɜɚ

 

ǻ № ǭǷǳǼǵ

1 – ɨɫɧɨɜɚɧ

6 – ɥɸɥɶɤɚ

11 – ɰɟɩ

Ɋɢɫɭɧɨ

 

ɋɬɟɧɞ ɩ

ɚɧɢɟ 1, ɫɬ

ɷɥɟɤɬɪɨɞ

ɬɨɪ 10. ȼ

ɸɳɟɣɫɹ ɜ

ɥɶɤɟ ɩɪɨɢ

Ɏɢɤɫɚɰ

ɦɚɦɢ 7 ɫ 

ɬɪɚɥɢɡɨɜɚ

ɟɪɟɡ ɜɪɚɳ

 ɑ

ɟɪɫɬɢɟ ɥɸ

ɯɜɚɬɵ 8 ɩ

ɚɸɬ ɜ ɩɨɥ

ǵ. ПǷǭǸǱǺ

ɧɢɟ; 2, 12 –

ɚ; 7 – ɩɪɢɠɢ

ɩɧɚɹ ɩɟɪɟɞɚ

ɨɤ 3.7 – ɋɬ

ɩɪɟɞɫɬɚɜɥ

ɬɨɣɤɢ 2 ɢ

ɞɜɢɝɚɬɟɥɶ

ȼɵɯɨɞɧɨɣ

ɜ ɩɨɞɲɢɩ

ɡɜɨɞɢɬɫɹ 

ɰɢɹ ɪɟɞɭɤ

ɩɧɟɜɦɨɦ

ɚɧɨ ɩɨ ɩɧ

ɳɚɸɳɭɸɫɹ

ɑɬɨɛɵ ɫɨɛ

ɸɥɶɤɢ ɭɫ

ɩɪɢɠɢɦɨɜ

ɥɨɠɟɧɢɟ, 

Ǻь Дǩǻǩ 

– ɫɬɨɣɤɚ ɪɚɦ

ɢɦ; 8 – ɩɪɢ

ɚɱɚ; 13 – ɰɢ

ɬɟɧɞ ɦɨɞɟ

ɥɹɟɬ ɫɨɛɨ

ɢ 12. ɋɬɟɧ

 14, ɪɟɞɭ

ɣ ɜɚɥ ɱɟɪɜ

ɩɧɢɤɚɯ 5 

ɫɛɨɪɤɚ ɭɡ

ɤɬɨɪɚ ɡɚɞ

ɦɟɯɚɧɢɱɟɫ

ɧɟɜɦɚɬɢɱɟ

ɹ ɦɭɮɬɭ 4

ɛɪɚɬɶ ɝɥɚɜ

ɫɬɚɧɚɜɥɢɜ

ɜ 7 ɜ ɪɚɛɨ

ɫɨɨɬɜɟɬɫɬ

ÂÊ

ɦɵ; 3 – ɪɭɱ

ɢɯɜɚɬ; 9 – ɤ

ɢɥɢɧɞɪɢɱɟ

ɟɥɢ ɋ316

ɨɣ ɫɜɚɪɧɭ

ɧɞ ɢɦɟɟɬ 

ɭɤɬɨɪ 13, 

ɜɹɱɧɨɝɨ ɪ

ɫɤɨɥɶɠɟɧ

ɡɥɚ. 

ɞɧɟɝɨ ɦɨɫ

ɫɤɢɦɢ ɭɫ

ɟɫɤɨɣ ɫɟɬ

4 ɢ ɨɬɜɟɪɫ

ɜɧɭɸ ɩɟɪ

ɜɚɸɬ ɤɚɪɬ

ɨɱɟɟ ɩɨɥɨɠ

ɬɜɭɸɳɟɟ 

ÊÐ.35.03.06.

ɱɤɚ ɩɧɟɜɦɨ

ɤɧɨɩɤɚ «ɩɭɫ

ɫɤɢɣ ɪɟɞɭɤ

-721 

ɸ ɤɨɧɫɬɪ

ɷɥɟɤɬɪɢɱ

ɰɟɩɧɚɹ ɩ

ɪɟɞɭɤɬɨɪɚ

ɧɢɹ, ɫɦɨɧ

ɫɬɚ ɜ ɥɸɥ

ɫɢɥɢɬɟɥɹɦ

ɬɢ ɩɪɟɞɩɪ

ɫɬɢɹ ɜ ɥɟɜ

ɪɟɞɚɱɭ ɡɚɞ

ɬɟɪ ɝɥɚɜɧ

ɠɟɧɢɟ, ɚ 

ɡɚɠɢɦɭ ɢ

822.20.ÓÐÌ

ɨɤɪɚɧɚ;     4

ɫɤ»; 10 – ɱɟ

ɤɬɨɪ; 14 – ɷ

ɪɭɤɰɢɸ, ɜ

ɱɟɫɤɢɣ ɩɪ

ɩɟɪɟɞɚɱɚ 

ɚ ɫɨɟɞɢɧɟ

ɧɬɢɪɨɜɚɧɧ

ɥɶɤɟ ɪɟɚɥ

ɦɢ. ɋɠɚɬɵ

ɪɢɹɬɢɹ, ɩɨ

ɜɨɣ ɩɨɥɭɨ

ɞɧɟɝɨ ɦɨɫ

ɧɨɣ ɩɟɪɟɞ

ɪɭɱɤɭ 3 ɩ

ɢɡɞɟɥɢɹ. 

.00.00.00 Ï Ç

4 – ɦɭɮɬɚ; 5

ɟɪɜɹɱɧɵɣ ɪ

ɷɥɟɤɬɪɨɞɜɢ

ɜ ɤɨɬɨɪɭɸ

ɪɢɜɨɞ. ȼ ɩ

11 ɢ ɱɟɪ

ɟɧ ɫ ɥɸɥɶ

ɧɵɯ ɧɚ ɫ

ɥɢɡɨɜɚɧɚ 

ɵɣ ɝɚɡ, ɩ

ɨɞɚɟɬɫɹ ɤ

ɨɫɢ ɥɸɥɶɤ

ɫɬɚ, ɜ ɰɟɧ

ɞɚɱɢ, ɩɨɜ

ɩɧɟɜɦɨɤɪ

51 

Ç 

5 – ɨɩɨɪɚ;

ɪɟɞɭɤɬɨɪ;

ɝɚɬɟɥɶ 

ɸ ɜɯɨɞɢɬ ɨ

ɩɪɢɜɨɞ ɜɯ

ɪɜɹɱɧɵɣ ɪ

ɶɤɨɣ 6, ɜɪ

ɫɬɨɣɤɚɯ. ɇ

ɞɜɭɦɹ ɩɪ

ɩɨɞɚɜɚɟɦɵ

ɤ ɩɪɢɠɢɦ

ɤɢ. 

ɧɬɪɢɪɭɸɳ

ɜɨɪɚɱɢɜɚɸ

ɚɧɚ ɩɨɜɨɪ

 

ɨɫ-

ɯɨ-

ɪɟ-

ɪɚ-

ɇɚ 

ɪɢ-

ɵɣ 

ɚɦ 

ɳɟɟ 

ɸɬ 

ɪɚ-

ЛǱǺǻ 
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ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɪɚɳɟɧɢɹ ɪɟɞɭɤɬɨɪɚ ɡɚɞɧɟɝɨ ɦɨɫɬɚ ɩɨɜɨɪɚɱɢɜɚɸɬ 

ɥɸɥɶɤɭ ɫ ɩɨɦɨɳɶɸ ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ ɧɚɠɢɦɚɹ ɤɧɨɩɤɭ 9 ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤ-

ɬɪɨɞɜɢɝɚɬɟɥɟɦ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɟɧɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.7. 

Ɍɚɛɥɢɰɚ 3.7 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɟɧɞɚ  
ɇɚɢɦɟɧɨɜɚɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɂɧɚɱɟɧɢɟ 

ɇɚɡɧɚɱɟɧɢɟ 
Ɋɟɦɨɧɬ ɪɟɞɭɤɬɨɪɨɜ ɦɨɫɬɨɜ ɚɜɬɨɦɨɛɢɥɟɣ 

ɄɚɦȺɁ 

Ʉɨɥɢɱɟɫɬɜɨ ɮɢɤɫɢɪɭɟɦɵɯ ɩɨɥɨɠɟɧɢɣ 
Ɏɢɤɫɢɪɭɟɬɫɹ ɡɚ ɫɱɟɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɱɟɪ-
ɜɹɱɧɨɣ ɩɟɪɟɞɚɱɢ 

Ɍɢɩ ɩɪɢɜɨɞɚ Эɥɟɤɬɪɢɱɟɫɤɢɣ, ɫ ɪɟɞɭɤɬɨɪɨɦ 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɦɢɧ-1
 1000 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɌ 1 

Ƚɚɛɚɪɢɬɵ, ɦɦ 1700ɯ870ɯ990 

Ɇɚɫɫɚ, ɤɝ 550 

 

Ⱦɨɫɬɨɢɧɫɬɜɨɦ ɫɬɟɧɞɚ ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɚɹ ɫɬɟɩɟɧɶ ɦɟɯɚɧɢɡɚɰɢɢ: ɤɚɤ ɜɪɚ-

ɳɟɧɢɟ, ɬɚɤ ɢ ɡɚɤɪɟɩɥɟɧɢɟ ɪɟɞɭɤɬɨɪɚ ɦɟɯɚɧɢɡɢɪɨɜɚɧɨ. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɫɬɟɧɞ 

ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɚ 

ɤɪɭɩɧɵɯ ɪɟɦɨɧɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ, ɫɩɟɰɢɚɥɢɡɢɪɭɸɳɢɯɫɹ ɧɚ ɪɟɦɨɧɬɟ ɚɜɬɨ-

ɦɨɛɢɥɟɣ ɄɚɦȺɁ. 

Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɫɬɟɧɞɚ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɛɨɥɶɲɭɸ ɫɥɨɠɧɨɫɬɶ ɤɨɧɫɬɪɭɤ-

ɰɢɢ, ɜɵɫɨɤɭɸ ɦɟɬɚɥɥɨɟɦɤɨɫɬɶ, ɜɵɫɨɤɭɸ ɫɬɨɢɦɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɟɝɨ ɭɡɤɭɸ 

ɫɩɟɰɢɚɥɢɡɚɰɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɚɹ ɧɚ ɧɟɦ ɪɟɦɨɧɬ ɪɟɞɭɤɬɨɪɚ ɨɞɧɨɣ ɦɚɪɤɢ 

ɚɜɬɨɦɨɛɢɥɹ ɄɚɦȺɁ - 5320. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫɬɟɧɞɨɜ ɪɚɡɛɨɪɤɢ-ɫɛɨɪɤɢ ɪɟɞɭɤɬɨ-

ɪɨɜ ɡɚɞɧɢɯ ɦɨɫɬɨɜ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɪɚɡɪɚɛɚ-

ɬɵɜɚɟɦɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɞɚ ɞɨɥɠɧɚ ɛɵɬɶ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 

ɢ ɛɵɬɶ ɩɪɢɝɨɞɧɨɣ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɧɚ ɧɟɦ ɪɟɞɭɤɬɨɪɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɬɟɯ ɦɚ-

ɪɨɤ, ɤɨɬɨɪɵɟ ɢɦɟɸɬɫɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. 

Ɍɚɤɠɟ ɞɚɧɧɵɣ ɫɬɟɧɞ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɨɫɬɵɦ ɜ ɢɡɝɨɬɨɜɥɟɧɢɢ, ɧɚɞɟɠɧɵɦ 

ɢ ɷɪɝɨɧɨɦɢɱɧɵɦ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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3.4 Ʉɨɧɫɬɪɭɤɰɢɹ ɢ ɨɩɢɫɚɧɢɟ ɪɚɛɨɬɵ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɭɫɬɚɧɨɜɤɢ 

ɞɥɹ ɪɚɡɛɨɪɤɢ-ɫɛɨɪɤɢ ɪɟɞɭɤɬɨɪɨɜ ɡɚɞɧɢɯ ɦɨɫɬɨɜ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɨɛɡɨɪɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɬɟɧɞɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɟ-

ɦɨɧɬɚ ɪɟɞɭɤɬɨɪɨɜ ɩɪɟɞɥɚɝɚɟɬɫɹ ɤɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɞɚ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɬ ɫɨ-

ɤɪɚɬɢɬɶ ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɪɟɦɨɧɬɢɪɭɟɦɨɣ ɬɟɯɧɢɤɢ. ɋɬɟɧɞ ɫɨɫɬɨɢɬ ɢɡ ɫɬɨɣɤɢ 1 

(ɪɢɫɭɧɨɤ 3.8), ɢɡɝɨɬɨɜɥɟɧɧɨɣ ɢɡ ɬɪɭɛɵ ɞɢɚɦɟɬɪɨɦ 120 ɦɦ, ɤ ɤɨɬɨɪɨɣ ɩɪɢɜɚ-

ɪɟɧɵ ɱɟɬɵɪɟ ɧɨɠɤɢ 2 ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɚ ɧɢɯ ɨɩɨɪɧɵɦɢ ɤɨɥɟɫɚɦɢ 3. ȼɜɟɪ-

ɯɭ ɫɬɨɣɤɢ ɩɪɢɜɚɪɟɧ ɤɨɪɩɭɫ 4 ɩɨɞɲɢɩɧɢɤɨɜ ɤɚɱɟɧɢɹ 5, ɤɨɬɨɪɵɟ ɫɥɭɠɚɬ ɞɥɹ 

ɜɪɚɳɟɧɢɹ ɜɚɥɚ, ɩɟɪɟɞɚɸɳɟɝɨ ɧɚ ɩɨɞɲɢɩɧɢɤɢ ɤɚɱɟɧɢɹ ɪɚɞɢɚɥɶɧɵɟ ɧɚɝɪɭɡɤɢ. 

Ⱦɥɹ ɫɦɚɡɵɜɚɧɢɹ ɩɨɞɲɢɩɧɢɤɨɜ ɜ ɤɨɪɩɭɫɟ ɜɵɩɨɥɧɟɧɨ ɫɩɟɰɢɚɥɶɧɨɟ ɨɬɜɟɪɫɬɢɟ. 

Ɏɢɤɫɚɰɢɹ ɜɚɥɚ ɜ ɱɟɬɵɪɟɯ ɩɨɥɨɠɟɧɢɹɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɫɬɨɩɨɪ-

ɧɨɝɨ ɲɬɨɤɚ ɮɢɤɫɚɬɨɪɚ 6, ɤɨɬɨɪɵɣ ɜɫɬɚɜɥɹɟɬɫɹ ɜ ɨɬɜɟɪɫɬɢɹ ɜɚɥɚ, ɩɪɨɫɜɟɪɥɟɧ-

ɧɵɟ ɧɚ ɝɥɭɛɢɧɭ 15 ɦɦ. 

ȼɪɚɳɟɧɢɟ ɜɚɥɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɩɨɜɨɪɨɬɚ  ɪɭɤɨɹɬɤɢ 7. ɇɚ 

ɫɜɨɛɨɞɧɨɦ ɤɨɧɰɟ ɜɚɥɚ ɜɵɩɨɥɧɟɧɚ ɥɵɫɤɚ, ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɬɨɪɨɣ ɩɥɢɬɚ 8 ɩɨɜɨ-

ɪɚɱɢɜɚɟɬɫɹ ɜɦɟɫɬɟ ɫ ɜɚɥɨɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɜɨɪɚɱɢɜɚɹ ɪɭɤɨɹɬɤɭ 7,  ɩɨɜɨɪɚ-

ɱɢɜɚɟɬɫɹ ɩɥɢɬɚ 8 ɜɦɟɫɬɟ ɫ ɪɟɦɨɧɬɢɪɭɟɦɵɦ ɪɟɞɭɤɬɨɪɨɦ, ɤɨɬɨɪɵɣ ɩɪɢɠɢɦɚɟɬ-

ɫɹ ɤ ɩɥɢɬɟ ɩɪɢɠɢɦɚɦɢ 9. ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɨɫɧɨɜɚɧɢɹ ɫɬɟɧɞɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ 

ɩɨɞɞɨɧ 10 ɞɥɹ ɫɛɨɪɚ ɦɚɫɥɚ, ɫɬɟɤɚɸɳɟɝɨ ɫ ɪɟɞɭɤɬɨɪɚ.  

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɩɪɢɫɩɨɫɨɛ-

ɥɟɧɢɹ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɜɟɪɧɭɬɶ ɩɥɢɬɭ ɫ ɩɨɦɨɳɶɸ ɪɭɤɨɹɬɤɢ ɜ ɝɨɪɢɡɨɧ-

ɬɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ. Ɂɚɬɟɦ ɫ ɩɨɦɨɳɶɸ ɤɨɧɫɨɥɶɧɨɝɨ ɩɨɜɨɪɨɬɧɨɝɨ ɤɪɚɧɚ ɭɫɬɚ-

ɧɚɜɥɢɜɚɸɬ ɪɟɦɨɧɬɢɪɭɟɦɵɣ ɪɟɞɭɤɬɨɪ, ɤɪɟɩɹɬ ɪɟɞɭɤɬɨɪ ɧɚ ɩɥɢɬɟ ɫ ɩɨɦɨɳɶɸ 

ɮɢɤɫɢɪɭɸɳɢɯ ɩɪɢɠɢɦɨɜ. ȼɨ ɜɪɟɦɹ ɪɟɦɨɧɬɚ ɩɥɢɬɭ ɫ ɪɟɞɭɤɬɨɪɨɦ ɦɨɠɧɨ ɩɨ-

ɜɨɪɚɱɢɜɚɬɶ ɧɚ 360
ɨ
  ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ ɢ ɡɚɦɟɧɵ ɞɟɬɚɥɟɣ. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɜɵ-

ɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ  ɩɥɢɬɭ ɩɨɜɨɪɚɱɢɜɚɸɬ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɪɟɞɭɤ-

ɬɨɪ ɞɟɦɨɧɬɢɪɭɸɬ ɫɨ ɫɬɟɧɞɚ, ɚ ɫɨɛɪɚɧɧɨɟ ɜ ɩɨɞɞɨɧɟ ɦɚɫɥɨ ɜɵɥɢɜɚɸɬ ɜ ɪɟɡɟɪ-

ɜɭɚɪ ɞɥɹ ɯɪɚɧɟɧɢɹ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ. 
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Ɋɢɫɭɧɨɤ 3.8 – ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɪɟɦɨɧɬɚ ɪɟɞɭɤɬɨɪɨɜ ɡɚɞɧɢɯ ɦɨɫɬɨɜ ɝɪɭɡɨ-

ɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ 
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ПǮ
ǹǫ

.
 
Ǹǹ

Ǳǵ
ǮǶ

.
 

СǸ
ǹǩ

ǫ.
 
№

 

 

Иǰǵ. ЛǱǺǻ № ǭǷǳǼǵ. ПǷǭǸǱǺь Дǩǻǩ 

ЛǱǺǻ 

 

ÂÊÐ.35.03.06.822.20.ÓÐÌ .00.00.00 Ï Ç 

ПǷ
ǭǸ

ǱǺ
ь 

Ǳ 
ǭǩ

ǻǩ
 

ИǶ
ǫ.
 
№

 
ǭǼ

ǪǴ
.
 

Вǰ
ǩǵ

.
 
ǱǶ

ǫ.
 
№

 
ПǷ

ǭǸ
ǱǺ

ь 
Ǳ 

ǭǩ
ǻǩ

 
ИǶ

ǫ.
 
№

 
ǸǷ

ǭǴ
.
 

 
 

 
 

 

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɜɚɥɚ ɧɚɲɟɣ ɭɫɬɚɧɨɜɤɢ. ȼɚɥ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɲɚɪɧɢɪɧɨ ɡɚɤɪɟɩɥɟɧɧɭɸ ɛɚɥɤɭ, ɜɪɚɳɚɸɳɭɸɫɹ ɜ ɩɨɞɲɢɩɧɢɤɚɯ 5, ɠɟɫɬɤɨ ɩɨ-

ɫɚɠɟɧɵɯ ɜ ɤɨɪɩɭɫɟ 4. ɋ ɨɛɟɢɯ ɫɬɨɪɨɧ ɜɚɥ ɢ ɩɨɞɲɢɩɧɢɤɢ ɮɢɤɫɢɪɭɸɬɫɹ ɤɪɵɲ-

ɤɚɦɢ ɫ ɩɨɦɨɳɶɸ ɛɨɥɬɨɜ. ɇɚ ɛɚɥɤɭ ɞɟɣɫɬɜɭɟɬ ɫɢɥɚ ɬɹɠɟɫɬɢ ɫɨ ɫɬɨɪɨɧɵ ɪɟɞɭɤ-

ɬɨɪɚ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ ɩɥɢɬɟ. ȼɟɫ ɪɟɞɭɤɬɨɪɚ ɫ ɭɫɬɚɧɨɜɨɱɧɨɣ ɩɥɢɬɨɣ ɫɨɫɬɚɜ-

ɥɹɟɬ 80 ɤɝ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɩɨɪɧɵɯ ɪɟɚɤɰɢɣ ɫɨɫɬɚɜɥɹɟɦ ɭɪɚɜɧɟɧɢɹ ɦɨɦɟɧɬɨɜ [6] 

( ) 0FR;0ɬ 211BȺ =+−⋅=∑ AAA
                             (3.1) 

( ) ( )
2688

144,0

34,0144,0800

1

21 =
+

=
+

=
A
AAF

RB

ɇ 

0FR;0ɬ 21Ⱥȼ =⋅−⋅−=∑ AA
                           (3.2) 

1888
144,0

34,0800

1

2 −=
⋅

−=
⋅

−=
A
AF

RȺ

 ɇ 

ɉɪɨɜɟɪɤɚ:                  

( ) 0FRR;0yF BA =−+−=∑
                               (3.3) 

– 1888 + 2688 – 800 = 0 

0 = 0 

Ȼɚɥɤɚ ɧɚɯɨɞɢɬɫɹ ɜ ɪɚɜɧɨɜɟɫɢɢ. 

ɉɨɞɟɥɢɦ ɛɚɥɤɭ ɧɚ ɭɱɚɫɬɤɢ ɩɨ ɝɪɚɧɢɰɚɦ ɞɟɣɫɬɜɢɹ ɫɢɥɨɜɵɯ ɮɚɤɬɨɪɨɜ Ⱥȼ 

ɢ ȼɋ. 

ɉɨɤɚɠɟɦ ɧɚɩɪɚɜɥɟɧɢɟ ɨɛɯɨɞɚ ɤɚɠɞɨɝɨ ɭɱɚɫɬɤɚ ɢ ɭɫɬɚɧɨɜɢɦ ɩɪɟɞɟɥɵ ɢɡ-

ɦɟɧɟɧɢɹ ɢɯ ɞɥɢɧɵ [6]:  

ɍɱɚɫɬɨɤ Ⱥȼ    0 ≤ ɯ1 ≤ 0,144 ɦ 

ɍɱɚɫɬɨɤ ȼɋ                0 ≤ ɯ2 ≤ 0,34 ɦ 
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Ɋɢɫɭɧɨɤ 3.9 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɛɚɥɤɢ ɫ ɷɩɸɪɨɣ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ 

 

 ɋɨɫɬɚɜɢɦ ɭɪɚɜɧɟɧɢɟ ɜɧɭɬɪɟɧɧɢɯ ɫɢɥɨɜɵɯ ɮɚɤɬɨɪɨɜ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 

ɩɪɨɢɡɜɨɥɶɧɨ ɜɵɛɪɚɧɧɵɦ ɰɟɧɬɪɚɦ ɫɟɱɟɧɢɣ ɯ [6]. 

1A1 xRМх ⋅−=                                           (3.4) 

 ɩɪɢ ɯ1 = 0; ɆȺ = 0 

        ɯ1 = 0,144 ɦ; Ɇȼ = – 1888 · 0,144 = –272  ɇ · ɦ 

  Ɇɯ2 = –F · x2                                                (3.5) 

 ɩɪɢ x2 = 0; MC = 0 

ɯ2 = 0,34 ɦ; Ɇȼ = –800 · 0,34 = –272 ɇ · ɦ 

 ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɢɦ ɷɩɸɪɭ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ. 

 Эɩɸɪɚ ɢɡɝɢɛɚɸɳɢɯ ɦɨɦɟɧɬɨɜ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɨɩɚɫɧɵɦ ɛɭɞɟɬ ɫɟɱɟɧɢɟ  
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ɜɚɥɚ ɜ ɬɨɱɤɟ,  ɝɞɟ ɜɧɭɬɪɟɧɧɢɣ ɫɢɥɨɜɨɣ ɮɚɤɬɨɪ ɞɨɫɬɢɝɚɟɬ ɫɜɨɟɝɨ ɧɚɢɛɨɥɶɲɟɝɨ 

ɡɧɚɱɟɧɢɹ. 
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Ɇmɚɯ = 272 ɇ · ɦ 

 ɉɪɨɟɤɬɢɪɨɜɨɱɧɵɣ ɪɚɫɱɟɬ ɜɚɥɚ ɩɪɨɜɟɞɟɧ ɩɨ ɭɫɥɨɜɢɸ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɢɡ-

ɝɢɛɟ [5]: 

[ ]σσ ≤=
x

ɬах
ɬах

W

М

,                                              (3.6) 

ɝɞɟ σmɚɯ – ɦɚɤɫɢɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɨɩɚɫɧɨɦ ɫɟɱɟɧɢɢ ɛɚɥɤɢ, Ɇɉɚ; 

Ɇmɚɯ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ, ɇ · ɦ; 

Wx – ɨɫɟɜɨɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɦɦ3
; 

[σ] – ɞɨɩɭɫɤɚɟɦɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɢɡɝɢɛɟ, Ɇɉɚ.  

[ ]
ɩ
Тσσ =

,                                                        (3.7) 

ɝɞɟ  [ ]σ  – ɩɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ ɦɚɬɟɪɢɚɥɚ ɜɚɥɚ, Ɇɉɚ; 

n – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ, n= 2 

Ⱦɥɹ ɦɚɬɟɪɢɚɥɚ ɜɚɥɚ ɋɬɚɥɶ 20 σɌ = 250Ɇɉa [3]: 

Ɉɩɪɟɞɟɥɹɟɦ ɞɨɩɭɫɤɚɟɦɵɟ ɧɚɩɪɹɠɟɧɢɹ 

[ ] 125
2

250
==σ

 Ɇɉɚ. 

 ɂɡ ɭɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ ɜɵɪɚɡɢɦ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɩɪɨɱ-

ɧɨɫɬɢ ɛɚɥɤɢ – ɨɫɟɜɨɣ ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

[ ] 217
125

102,27 3

max =
⋅

=≥
σ

M
Wx

 ɦɦ3
 

 Ⱦɥɹ ɛɚɥɤɢ ɤɪɭɝɥɨɣ ɮɨɪɦɵ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɢɦ ɦɢɧɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ 

13
14,3

2173232
33 =

⋅
=

⋅
≥

π
xW

d

 ɦɦ 

 ɉɨ ȽɈɋɌ 6636-86 ɚ ɬɚɤɠɟ ɢɫɯɨɞɹ ɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɨɨɛɪɚɠɟɧɢɣ 

ɩɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɜɚɥɚ ɜ ɨɩɚɫɧɨɦ ɫɟɱɟɧɢɢ d= 40 ɦɦ.  
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Ɉɫɬɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɜɚɥɚ ɧɚɡɧɚɱɚɟɦ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ 

ɦɨɧɬɚɠɚ ɞɟɬɚɥɟɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɜɚɥɭ. 
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ɉɪɨɜɟɪɨɱɧɵɣ ɪɚɫɱɟɬ ɜɚɥɚ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɪɚɫɱɟɬɧɵɯ ɧɚɩɪɹɠɟ-

ɧɢɣ ɢ ɫɪɚɜɧɟɧɢɸ ɢɯ ɫ ɞɨɩɭɫɤɚɟɦɵɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ.  

[ ] Мɉаɪ 125
4514,3

32102,27
3

3

≤≤
⋅

⋅⋅
= σσ

 

[ ] Мɉаɪɪ 125Ɇɉɚ04,3 =≤= σσ
 

 ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 

Ɋаɫɱɟɬ ɫɜаɪɧɨɝɨ ɲɜа ɫɨɟɞɢɧɟɧɢя ɭɫɬаɧɨɜɨɱɧɨɣ ɩɥɢɬы 

ɇɚ ɫɜɨɛɨɞɧɵɣ ɤɨɧɟɰ ɜɚɥɚ 1 (ɪɢɫɭɧɨɤ 3.10) ɨɞɟɜɚɟɬɫɹ ɭɫɬɚɧɨɜɨɱɧɚɹ ɩɥɢɬɚ 

2 ɩɨɫɪɟɞɫɬɜɨɦ ɩɪɢɜɚɪɟɧɧɨɣ ɤɨɥɶɰɟɜɵɦ ɲɜɨɦ ɤ ɜɟɪɬɢɤɚɥɶɧɨɣ ɛɨɤɨɜɢɧɟ ɩɥɢ-

ɬɵ ɜɬɭɥɤɢ 3. ɇɚ ɫɜɚɪɧɨɣ ɲɨɜ ɤɚɬɟɬɨɦ 5 ɦɦ ɞɟɣɫɬɜɭɟɬ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɨɬ 

ɞɟɣɫɬɜɢɹ ɫɢɥɵ ɬɹɠɟɫɬɢ ɪɟɞɭɤɬɨɪɚ 4. 

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɫɜɚɪɧɨɝɨ ɲɜɚ, ɧɚɝɪɭɠɟɧɧɨɝɨ ɬɨɥɶɤɨ ɢɡɝɢɛɚɸɳɢɦ 

ɦɨɦɟɧɬɨɦ, ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

[ ]Ɋ
М
W

σ σ= ≤ ,                                               (3.8) 

ɝɞɟ  Ɇ – ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ, ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɫɜɚɪɧɨɣ ɲɨɜ, ɇɦ; 

W – ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ ɲɜɚ ɩɪɢ ɢɡɝɢɛɟ, ɦ3
. 

[ ]Ɋσ  – ɞɨɩɭɫɤɚɟɦɵɟ ɧɚɩɪɹɠɟɧɢɹ ɪɚɫɬɹɠɟɧɢɹ, ɞɥɹ ɷɥɟɤɬɪɨɞɚ ɦɚɪɤɢ ɍɈɇɂ 

13/55  [ ]Ɋσ =240 Ɇɩɚ [6]. 

ȼɟɥɢɱɢɧɭ ɢɡɝɢɛɚɸɳɟɝɨ ɦɨɦɟɧɬɚ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɫɜɚɪɧɨɣ ɲɨɜ, ɨɩɪɟ-

ɞɟɥɢɦ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

Ɇ=G·l,                                                 (3.9) 

ɝɞɟ   G – ɜɟɫ ɪɟɞɭɤɬɨɪɚ ɫ ɭɫɬɚɧɨɜɨɱɧɨɣ ɩɥɢɬɨɣ, G=800ɇ; 

l – ɩɥɟɱɨ ɞɟɣɫɬɜɢɹ ɫɢɥɵ G, l=0,23 ɦ.; 

Ɇ=800·0,23=184 ɇɦ 
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Ɋɢɫɭɧɨɤ 3.10 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɜɬɭɥɤɢ ɭɫɬɚɧɨɜɨɱ-

ɧɨɣ ɩɥɢɬɵ 

 

Ɇɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɥɹ ɤɨɥɶɰɟɜɨɝɨ ɫɟɱɟɧɢɹ ɲɜɚ ɩɪɢ ɢɡɝɢɛɟ ɨɩɪɟɞɟ-

ɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
2

3,
4

D K
W ɦπ ⋅ ⋅

=                                         (3.10) 

ɝɞɟ   D – ɞɢɚɦɟɬɪ ɫɜɚɪɧɨɝɨ ɲɜɚ, D=0,048ɦ; 

Ʉ – ɤɚɬɟɬ ɫɜɚɪɧɨɝɨ ɲɜɚ, Ʉ=5 ɦɦ. 

2
6 33,14 0,048 0,005

9 10
4

W ɦ−⋅ ⋅
= = ⋅  

ɉɨɞɫɬɚɜɢɜ ɢɡɜɟɫɬɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɜɵɪɚɠɟɧɢɟ ɩɨɥɭɱɢɦ: 

6

184
20, 44

9 10
Мɉаσ −= =

⋅
 

[ ]20,44 240ɊМɉа Мɉаσ σ= =≺  

ɍɫɥɨɜɢɟ ɩɪɨɱɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 
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F = (1,5…2)·G,                                          (3.11) 

ɝɞɟ G = 800 ɇ - ɜɟɫ ɪɟɞɭɤɬɨɪɚ ɡɚɞɧɟɝɨ ɦɨɫɬɚ ɚɜɬɨɦɨɛɢɥɹ ɄɚɦȺɁ. 

F = (1.5…2)·800=1200…1600 ɇ 

ȼ ɞɚɥɶɧɟɣɲɟɦ ɞɥɹ ɪɚɫɱɟɬɨɜ ɩɪɢɧɢɦɚɟɦ ɭɫɢɥɢɟ ɩɪɢɠɢɦɚ  F = 1600 H.  

 Ɉɩɪɟɞɟɥɢɦ ɢɫɯɨɞɧɨɟ ɭɫɢɥɢɟ: ܨʗ ൌ ʜʜିଷ·௟భ·௙ ·  (3.12)                                           ,ܨ

ɝɞɟ  H – ɜɵɫɨɬɚ ɩɪɢɠɢɦɚ, ɇ = 50 ɦɦ; 

l1 – ɞɥɢɧɚ ɩɪɢɠɢɦɚ, l1=35 ɦɦ, 

f – ɤɨɷɮɮɢɰɢɟɧɬ ɬ ɟɧɢɹ, f=0,1. ɪܨʗ ൌ ͷͲͷͲ െ ͵ ൉ ͵ͷ ൉ Ͳ,ͳ ൉ ͳ͸ͲͲ ൌ ʹͲʹͷ,͵ ʜ 

 

 

Ɋɢɫɭɧɨɤ 3.11 – ɋɯɟɦɚ ɩɪɢɠɢɦɚ 

 

Ɂɚɩɢɲɟɦ ɭɫɥɨɜɢɟ ɩɪ ɱɧ ɫ ɥ ɤɢ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ [5]: ɨ ɨ ɬɢ ɪɟɡɶɛɵ ɲɩɢ ɶߪʟ ൌ ସ൉КʖАʡ൉ிʗగ൉௓·ௗభమ ൑ ሾ  ,ʟሿߪ (3.13)                                         
ɝɞɟ  ɄɁȺɌ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɬɹɠɤɢ,  ɄɁȺɌ=1,3 ሾͳ͵ሿ; 

Z – ɱɢɫɥɨ ɲɩɢɥɟɤ, Z=4; 
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ሾߪ ൌ ሾ݊ሿʟሿ ʡߪ െ ˇˑ˒˖˔ˍ˃ˈˏˑˈ ː˃˒˓яˉˈːˋˈ ː˃ ˓˃˔˕яˉˈːˋˈ ˛˒ˋˎ˟ˍˋ,ˆˇˈ      ߪʡ ൌ ʠ˕ ͵; 

 ʹʹͷ ʛʞ˃ െ ˒˓ˈˇˈˎ ˕ˈˍ˖˚ˈ˔˕ˋ ˏ˃˕ˈ˓ˋ˃ˎ˃ ˛˒ˋˎ˟ˍˋ ˋˊ ሾ݊ሿ ൌ Ͷ െ ˍˑˠ˗˗ˋ˙ˋˈː˕ ˊ˃˒˃˔˃ ˒˓ˑ˚ːˑ˔˕ˋ ˇˎя ˓ˈˊ˟˄˞. ሾߪʟሿ ൌ ʹʹͷͶ ൌ ͷ͸,͵ ʛʞ˃ 

ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɪɟɡɶɛɵ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  ɲɩɢɥɶɤɢ݀ଵ ൌ ටସ·КʖАʡ·ிʗగ·௓·ሾఙʟሿ ,                                          (3.14) 

݀ଵ ൌ ඨͶ · ͳ,͵ · ʹͲʹͷ,͵͵,ͳͶ · Ͷ · ͷ͸,͵ ൌ ͸,9 ˏˏ. 
ɉɨ ȽɈɋɌ 9150 - 79 ɩɪɢɧɢɦɚɟɦ ɫ ɡɚɩɚɫɨɦ ɪɟɡɶɛɭ ɲɩɢɥɶɤɢ Ɇ12ൈ1,75 ɫ 

ɜɧɭɬɪɟɧɧɢɦ ɞɢɚɦɟɬɪɨɦ   d1 = 10 ɦɦ [6]. 

ɉɪɨɜɟɪɤɚ:  ߪɊ Ͷ ൉ КɁȺТ ൉ ɂൌܨ ߨ ൉ ܼ · ݀ଵଶ ൑ ሾߪɊሿ,                                          ሺ͵.ͳͷሻ 

ʟߪ ൌ Ͷ ൉ ͳ.͵ ൉ ʹͲʹͷ,͵͵,ͳͶ ൉ Ͷ · ͸,9 ൌ ͳ͹,͸ ʛʞ˃ 

Ɍɚɤ ɤɚɤ ߪʟ ൑ ሾߪʟሿ, ɬɨ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

3.6 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬɵ ɫ ɭɫɬɚɧɨɜɤɨɣ 

 

ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ  ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɛɵɬɶ  ɨɡɧɚɤɨɦɥɟɧ  

ɫ ɩɪɚɜɢɥɚɦɢ  ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ,  ɞɟɣɫɬɜɭɸ-

ɳɢɦɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. 

Ɋɚɛɨɱɟɟ ɦɟɫɬɨ ɨɤɨɥɨ ɭɫɬɚɧɨɜɤɢ ɞɨɥɠɧɨ ɛɵɬɶ ɱɢɫɬɵɦ ɢ ɫɜɨɛɨɞɧɵɦ. 

ɋɥɭɱɚɣɧɨ ɩɪɨɥɢɬɨɟ ɦɚɫɥɨ ɞɨɥɠɧɨ ɛɵɬɶ ɫɨɛɪɚɧɨ ɢ ɭɞɚɥɟɧɨ. ɉɪɢ ɭɛɨɪɤɟ ɩɨɥɶ-

ɡɨɜɚɬɶɫɹ  ɫɬɪɭɟɣ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɤɚɬɟɝɨɪɢɱɟɫɤɢ ɡɚɩɪɟɳɚɟɬɫɹ [13]. 
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ɉɟɪɟɞ ɜɤɥɸɱɟɧɢɟɦ ɫɬɟɧɞɚ ɧɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ  ɩɨɞɚɱɚ ɧɚɩɪɹ-

ɠɟɧɢɹ ɧɢɤɨɦɭ ɧɟ ɭɝɪɨɠɚɟɬ. 

ɍɫɬɚɧɨɜɤɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚɞɟɠɧɨ ɡɚɤɪɟɩɥɟɧɚ. 

Ʉɚɬɟɝɨɪɢɱɟɫɤɢ ɡɚɩɪɟɳɚɟɬɫɹ: 

     - ɩɨɞɚɜɚɬɶ ɧɚ ɢɫɩɵɬɚɧɢɹ ɢɡɞɟɥɢɹ, ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɱɟɪɬɟɠɚɦ ɢ 

ɬɟɯɧɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ; 

     - ɪɚɛɨɬɚɬɶ ɫɨ ɫɧɹɬɵɦɢ ɡɚɳɢɬɧɵɦɢ ɤɨɠɭɯɚɦɢ; 

     - ɪɚɛɨɬɚɬɶ ɩɪɢ ɧɟɢɫɩɪɚɜɧɨɦ ɫɬɟɧɞɟ; 

     - ɤɭɪɢɬɶ ɭ ɫɬɟɧɞɚ; 

     - ɫɥɢɜɚɬɶ ɨɬɪɚɛɨɬɚɧɧɨɟ ɦɚɫɥɨ ɜ ɤɚɧɚɥɢɡɚɰɢɸ. 

 

3.7 Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɭɫɬɚɧɨɜɤɢ 

 

1. ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɭɫɬɚɧɨɜɤɢ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ: 

     - ɬɟɯɧɢɱɟɫɤɢɣ ɨɫɦɨɬɪ (ȿɈ)- ɟɠɟɞɧɟɜɧɨ; 

     - ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ №1 (ɌɈ №1); 

     - ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ №2 (ɌɈ №2);  

2. ɉɪɢ ȿɈ  ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɜɟɪɟɧɵ: 

     - ɢɫɩɪɚɜɧɨɫɬɶ ɭɩɥɨɬɧɟɧɢɣ, 

     - ɪɚɛɨɬɚ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. 

     Ɂɚɦɟɱɟɧɧɵɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɪɚɧɟɧɵ. 

3.  ɉɪɢ  ɌɈ № 1, ɞɨɥɠɧɵ ɛɵɬɶ  ɜɵɩɨɥɧɟɧɵ  ɜɫɟ ɨɩɟɪɚɰɢɢ ɩɟɪɟɱɢɫɥɟɧ-

ɧɵɟ ɜ ɩ.2. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɜɟɞɟɧɵ: 

- ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɣ ɨɫɦɨɬɪ ɷɥɟɤɬɪɨɚɩɩɚɪɚɬɭɪɵ, 

- ɫɦɚɡɨɱɧɵɟ ɪɚɛɨɬɵ, 

- ɡɚɦɟɧɚ ɛɵɫɬɪɨɢɡɧɚɲɢɜɚɸɳɢɯɫɹ ɞɟɬɚɥɟɣ ɢ ɭɩɥɨɬɧɟɧɢɣ. 

4. ɉɪɢ ɌɈ №2 ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɜɫɟ ɨɩɟɪɚɰɢɢ, ɩɟɪɟɱɢɫɥɟɧɧɵɟ 

ɜ ȿɈ. 
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3.8 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɪɟɦɨɧɬɚ ɦɨɫɬɨɜ 

 

 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɪɟɦɨɧɬɚ ɦɨɫɬɨɜ ɛɭɞɟɦ 

ɩɪɨɜɨɞɢɬɶ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ ɨɧɚ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɫɢɥɚɦɢ ɪɟɦɨɧɬɧɨɝɨ 

ɩɪɟɞɩɪɢɹɬɢɹ, ɝɞɟ ɩɥɚɧɢɪɭɟɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɫɬɟɧɞɚ. Ɍɨɝɞɚ ɫɬɨɢɦɨɫɬɶ ɭɫɬɚ-

ɧɨɜɤɢ ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ ɩɨ ɜɵɪɚɠɟɧɢɸ [4]:  

ɋɰ. = ɋɦ.ɨ.. + ɋɩ.ɞ. + ɋɜ.ɦ.. + ɋɩ.ɥ. + ɋɩ.ɡ ,   (3.16) 

ɝɞɟ  ɫɥɚɝɚɟɦɵɟ ɜ ɩɪɚɜɨɣ ɱɚɫɬɢ ɷɬɨ ɫɬɨɢɦɨɫɬɶ: 

ɋɦ.ɨ. – ɦɚɬɟɪɢɚɥɨɜ, ɪɭɛ.; 

ɋɩ.ɞ. – ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ, ɪɭɛ.; 

ɋɩ.ɢ. – ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɟɪɫɨɧɚɥɚ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɢɡɝɨɬɚɜɥɢɜɚɬɶ ɭɫɬɚ-

ɧɨɜɤɭ, ɪɭɛ.; 

ɋɜ.ɦ. – ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɪɭɛ.; 

ɋɩ.ɡ  – ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɟɪɫɨɧɚɥɚ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɫɨɛɢɪɚɬɶ ɭɫɬɚɧɨɜɤɭ, 

ɪɭɛ.. 

ɐɟɧɚ ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ ɜɨɡɶɦɟɦ ɩɨ ɩɪɟɣɫɤɭɪɚɧɬɭ 2020 ɝɨɞɚ (Ɍɚɛɥɢɰɚ 3.9). 

Ɍɚɛɥɢɰɚ 3.9 – ɋɬɨɢɦɨɫɬɶ ɩɨɤɭɩɧɵɯ ɞɟɬɚɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥ-ɜɨ ɐɟɧɚ ɡɚ ɟɞɢɧɢɰɭ, 

ɪɭɛ. 

Ɉɛɳɚɹ ɫɬɨɢ-

ɦɨɫɬɶ, ɪɭɛ. 

Ȼɨɥɬ Ɇ10×60 ȽɈɋɌ 15591-70 16 5 80 

Ƚɚɣɤɚ Ɇ10 ȽɈɋɌ 5915-70 16 3 48 

ɒɚɣɛɚ 10 ȽɈɋɌ 11371-78 16 0,75 12 

ɉɨɞɲɢɩɧɢɤ 2 240 480 

ɏɨɞɨɜɵɟ ɤɨɥɟɫɚ 4 150 600 

ɂɬɨɝɨ 1220 

 

ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ, ɪɭɛ. ɧɚɣ-

ɞɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

ɋɦ.ɨ. = Qɡ.ɨ. · ɐɡ.ɨ.,          (3.17) 

ɝɞɟ  Qɡ.ɨ. – ɦɚɫɫɚ ɡɚɝɨɬɨɜɨɤ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ, ɤɝ; 
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ɐɡ.ɨ. – ɰɟɧɚ ɤɢɥɨɝɪɚɦɦɚ ɡɚɝɨɬɨɜɤɢ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟ-

ɬɚɥɟɣ, ɪɭɛ. 

Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ 

ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 3.10. 

Ɍɚɛɥɢɰɚ 3.10 – ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɞɟ-
ɬɚɥɢ 

Ʉɨɥ. ɟɞ. ɇɚɢɦɟɧɨɜɚɧɢɟ (ɦɚɪɤɚ) 
ɦɚɬɟɪɢɚɥɚ 

ɐɟɧɚ ɡɚ 1 ɤɝ, 
ɪɭɛ. 

Ɉɛɳɚɹ ɫɬɨɢɦ., 

ɪɭɛ. 

ɋɬɨɣɤɚ 1 Ɍɪɭɛɚ 120ɯ5 70 700 

Ʉɨɪɩɭɫ 1 Ʉɪɭɝ 150 85 600 

Ɉɩɨɪɚ ɪɚɦɵ 4 Ɍɪɭɛɚ ɩɪɨɮ. 55 500 

ɉɥɢɬɚ 1 Ʌɢɫɬ 12 90 540 

ɉɨɞɞɨɧ 1 Ʌɢɫɬ 1,5 70 70 

Ɏɢɤɫɚɬɨɪ 1 Ʉɪɭɝ 10 60 20 

Ɋɭɤɨɹɬɤɚ 1 Ʉɪɭɝ 20 60 60 

ɉɪɢɠɢɦ 4 Ʌɢɫɬ 15 70 30 

 

Ɉɛɳɚɹ ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɚ, ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɝɨ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢ-

ɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ, ɫɨɫɬɚɜɥɹɟɬ: 

ɋɦ.ɨ. = 2520 ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

ɋɜɦ = Ɋ · (ɋɦ.ɨ. + ɋɩ.ɞ.)/100                            (3.18) 

ɝɞɟ  Ɋ – ɩɪɨɰɟɧɬ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɨɬ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ, 

Ɋ=2..8%[4]  

ɋɜɦ = 8 · (1220 + 2520)/100=300 ɪɭɛ. 

Ɉɩɥɚɬɚ ɬɪɭɞɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɡɚɧɹɬɵɯ ɢɡɝɨɬɨɜɥɟɧɢɟɦ ɞɟɬɚ-

ɥɟɣ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɋɩ.ɢ = Ɍɢɡɝ. · ɋɱ,     (3.19) 

ɝɞɟ  Ɍɢɡɝ. – ɫɪɟɞɧɹɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ,  

ɱɟɥ-ɱ; 

ɋɱ. – ɱɚɫɨɜɚɹ ɫɬɚɜɤɚ ɪɚɛɨɱɢɯ, ɪɭɛ./ɱ. 

Ɋɚɫɱɟɬ ɨɩɥɚɬɵ ɬɪɭɞɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ ɢɡɝɨɬɨɜɥɟ-

ɧɢɢ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ, ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 3.11. 
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Ɍɚɛɥɢɰɚ 3.11 – Ɉɩɥɚɬɚ ɬɪɭɞɚ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɪɢɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɩɟ-
ɪɚɰɢɢ 

ɑɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ 
ɫɬɚɜɤɚ, ɪɭɛ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ, 
ɱɟɥ.-ɱ. 

Ɍɚɪɢɮɧɚɹ ɡɚɪɚɛɨɬ-
ɧɚɹ ɩɥɚɬɚ, ɪɭɛ 

Ɍɨɤɚɪɧɵɟ 70 3 210 

Ɏɪɟɡɟɪɧɵɟ 70 1 70 

ɋɜɟɪɥɢɥɶɧɵɟ 65 1 65 

ɋɥɟɫɚɪɧɵɟ 60 4 240 

ɋɜɚɪɨɱɧɵɟ 90 1 90 

ȼɫɟɝɨ 675 

 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɫɬɪɚɯɨɜɵɟ ɩɥɚɬɟɠɢ ɫɨɫɬɚɜɥɹɸɬ 30%. 

ɋɨ=675·0,3=205ɪɭɛ. 

Ɉɩɥɚɬɚ ɬɪɭɞɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɢɡɝɨɬɨɜɥɟɧɢɟɦ ɨɪɢ-

ɝɢɧɚɥɶɧɵɯ ɞɟɬɚɥɟɣ ɫɨɫɬɚɜɢɬ: 

ɋɩ.ɢ = 675+205=880 ɪɭɛ. 

Ɉɩɥɚɬɚ ɬɪɭɞɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ ɫɛɨɪɤɟ ɤɨɧɫɬɪɭɤ-

ɰɢɢ ɧɚɯɨɞɢɬɫɹ ɚɧɚɥɨɝɢɱɧɨ. Ɋɚɫɱɟɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.12 

Ɍɚɛɥɢɰɚ 3.12 – Ɍɚɪɢɮɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɧɚ ɫɛɨɪɤɟ 

ɤɨɧɫɬɪɭɤɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɩɟɪɚ-
ɰɢɢ 

ɑɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ 
ɫɬɚɜɤɚ, ɪɭɛ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɪɚɛɨɬ, 
ɱɟɥ.-ɱ. 

Ɍɚɪɢɮɧɚɹ ɡɚɪɚɛɨɬɧɚɹ 
ɩɥɚɬɚ, ɪɭɛ 

ɋɥɟɫɚɪɧɵɟ 60 4 240 

ɋɜɚɪɨɱɧɵɟ 90 2 180 

ȼɫɟɝɨ 460 

 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɫɬɪɚɯɨɜɵɟ ɩɥɚɬɟɠɢ ɫɨɫɬɚɜɥɹɸɬ 30%. 

ɋɨ=460·0,3=138 ɪɭɛ. 

Ɉɩɥɚɬɚ ɬɪɭɞɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɧɚ ɫɛɨɪɤɭ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚ-

ɜɢɬ:  

ɋɉ.Ɂ =460+138=598 ɪɭɛ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɡɚɬɪɚɬɵ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɫɬɟɧɞɚ ɞɥɹ ɪɚɡɛɨɪɤɢ-ɫɛɨɪɤɢ ɢ 

ɪɟɦɨɧɬɚ ɪɟɞɭɤɬɨɪɨɜ ɚɜɬɨɦɨɛɢɥɟɣ ɫɨɫɬɚɜɢɬ:  

ɋɰ. = 2520+1220+880+300+598=5518 ɪɭɛ. 
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3.9 Эɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɪɟ-

ɦɨɧɬɚ ɪɟɞɭɤɬɨɪɨɜ ɦɨɫɬɨɜ 

 

ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɪɚɫɱɟɬɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɦɟ-

ɧɟɧɢɹ ɫɬɟɧɞɚ ɞɥɹ ɪɟɦɨɧɬɚ ɪɟɞɭɤɬɨɪɨɜ ɡɚɞɧɢɯ ɦɨɫɬɨɜ ɹɜɥɹɟɬɫɹ ɝɨɞɨɜɚɹ ɩɪɨ-

ɝɪɚɦɦɚ ɪɟɦɨɧɬɨɜ – 80 ɪɟɞɭɤɬɨɪɨɜ, ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɬɟɧɞɚ ɪɚɜɧɚɹ 

5500 ɪɭɛ. ɢ ɪɵɧɨɱɧɚɹ ɰɟɧɚ ɫɬɟɧɞɚ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɜɧɚɹ 

38 000 ɪɭɛ. ɉɨɥɨɠɢɬɟɥɶɧɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɩɪɢɦɟɧɟɧɢɹ ɪɚɡɪɚɛɚ-

ɬɵɜɚɟɦɨɝɨ ɫɬɟɧɞɚ ɛɭɞɟɬ ɡɚɤɥɸɱɚɬɶɫɹ ɜ ɫɧɢɠɟɧɢɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɟɦɨɧɬɧɵɯ 

ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɧɚ ɩɪɟɞɥɚɝɚɟɦɨɦ ɫɬɟɧɞɟ, ɜɜɢɞɭ ɬɚɤɢɯ ɟɝɨ ɩɪɟɢɦɭɳɟɫɬɜ 

ɤɚɤ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ, ɦɨɛɢɥɶɧɨɫɬɶ, ɜɨɡɦɨɠɧɨɫɬɶ ɮɢɤɫɚɰɢɢ ɪɟɦɨɧɬɢɪɭɟɦɨɝɨ 

ɪɟɞɭɤɬɨɪɚ ɜ 8 ɩɨɥɨɠɟɧɢɹɯ. 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱёɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.13 

Ɍɚɛɥɢɰɚ 3.13 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱёɬɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜ-

ɧɨɫɬɢ ɜɧɟɞɪɟɧɢɹ ɫɬɟɧɞɚ ɞɥɹ ɪɟɦɨɧɬɚ ɪɟɞɭɤɬɨɪɨɜ. 

ɉɨɤɚɡɚɬɟɥɢ 
ȼɚɪɢɚɧɬ 

Ȼɚɡɨɜɵɣ ɉɪɨɟɤɬɢɪɭɟɦɵɣ 

Ƚɨɞɨɜɚɹ ɩɪɨɝɪɚɦɦɚ ɪɟɦɨɧɬɚ ɪɟɞɭɤɬɨɪɨɜ, ɲɬ. 80 80 

ɋɬɨɢɦɨɫɬɶ ɫɬɟɧɞɚ ɞɥɹ ɪɟɦɨɧɬɚ ɪɟɞɭɤɬɨɪɨɜ, ɪɭɛ. 38000 5500 

Ɍɪɭɞɨёɦɤɨɫɬɶ ɪɟɦɨɧɬɚ, ɱɟɥ.-ɱ. 4,5 2.5 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ  ɧɚ  
ɨɛɨɪɭɞɨɜɚɧɢɟ, %                                        

12,5 12,5 

ɇɨɪɦɚɬɢɜɧɵɟ ɝɨɞɨɜɵɟ ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭ-
ɞɨɜɚɧɢɹ, % 

6 6 

ɑɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ ɫɬɚɜɤɚ ɫɥɟɫɚɪɹ 4-ɝɨ ɪɚɡɪɹɞɚ, ɪɭɛ. 80 80 

 

Ɂɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɪɟɞɭɤɬɨɪɨɜ ɜ ɩɪɨɟɤɬɧɨɦ ɢ ɛɚɡɨɜɨɦ ɜɚɪɢɚɧɬɚɯ ɛɭɞɭɬ 

ɨɩɪɟɞɟɥɹɬɶɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ [4]: 

Ɂɪɟɦ=Ɂɩ+Ⱥ+Ɋ+Ɂɱ,     (3.20) 

ɝɞɟ  Ɂɩ – ɡɚɪɚɛɨɬɚɧɧɚɹ ɩɥɚɬɚ ɫɥɟɫɚɪɟɣ, ɪɭɛ.; 

Ⱥ – ɚɦɨɪɬɢɡɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɭɛ.; 

Ɋ – ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɭɛ.; 
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Ɂɱ – ɫɬɨɢɦɨɫɬɶ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ, ɪɭɛ. 

Ɍɚɤ ɤɚɤ Ɂɱ ɜ ɩɪɨɟɤɬɧɨɦ ɢ ɛɚɡɨɜɨɦ ɜɚɪɢɚɧɬɚɯ ɛɭɞɟɬ ɨɞɢɧɚɤɨɜɨɣ, ɞɚɧɧɨɟ 

ɫɥɚɝɚɟɦɨɟ ɩɪɢ ɪɚɫɱɟɬɚɯ ɭɱɢɬɵɜɚɬɶ ɧɟ ɛɭɞɟɦ. 

Ɂɩ=Ɍ·ɋɱ·n,                        (3.21) 

ɝɞɟ  T – ɬɪɭɞɨɟɦɤɨɫɬɶ ɪɟɦɨɧɬɚ ɪɟɞɭɤɬɨɪɚ, ɱɟɥ.-ɱ; 

n – ɝɨɞɨɜɨɟ ɱɢɫɥɨ ɪɟɦɨɧɬɨɜ.  

Ⱥ=Ȼ·Ⱥɧɨɪɦ,              (3.22) 

ɝɞɟ   Ȼ – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɭɛ.; 

Ⱥɧɨɪɦ – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, %. 

Ɋ=Ȼ·Ɋɧɨɪɦ,     (3.23) 

ɝɞɟ   Ɋɧɨɪɦ – ɧɨɪɦɚ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɪɟɦɨɧɬ, %. 

Ȼаɡɨɜыɣ ɜаɪɢаɧɬ 

Ɂɩ=4,5·80·80=28800 ɪɭɛ. 

Ⱥ=38000·0,125=4750 ɪɭɛ. 

Ɋ=38000·0,06=2280 ɪɭɛ. 

Ɂɪɟɦ(ɛɚɡ)=28800+4750+2280=35830 ɪɭɛ. 

ɉɪɨɟɤɬɧыɣ ɜаɪɢаɧɬ 

Ɂɩ=2,5·80·80=16000 ɪɭɛ. 

Ⱥ=5500·0,125=690 ɪɭɛ. 

Ɋ=5500·0,06=330 ɪɭɛ. 

Ɂɪɟɦ(ɩɪ)=16000+690+330=17020 ɪɭɛ. 

Ɉɩɪɟɞɟɥɹɟɦ ɝɨɞɨɜɭɸ ɷɤɨɧɨɦɢɸ ɨɬ ɜɧɟɞɪɟɧɢɹ ɫɬɟɧɞɚ: 

Эɝ= Ɂɪɟɦ(ɛɚɡ)- Ɂɪɟɦ(ɩɪ)     (3.24) 

Эɝ= 35830- 17020=18810 ɪɭɛ. 

Ɉɩɪɟɞɟɥɢɦ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɪɚɡɪɚɛɨɬɤɭ 

ɫɬɟɧɞɚ: 

Ɍ= ɋɡɚɬ / Эɝ,                           (3.25) 

ɝɞɟ ɋɡɚɬ – ɫɬɨɢɦɨɫɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ, ɋɡɚɬ =5500 ɪɭɛ. 

Ɍ=5500/18810=0.3 ɝɨɞ. 
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ВЫВОДЫ 

 

1. Пɪɨɟɤɬ ɭɱɚɫɬɤɚ ɪɟɦɨɧɬɚ ɚгɪɟгɚɬɨɜ, ɩɪɟɞɥɚгɚɟɦɵɣ ɜ ɧɚɫɬɨящɟɣ ɪɚɛɨɬɟ 

ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧияɦ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬи и ɧɨɦɟɧɤɥɚɬɭɪɟ ɪɟɦɨɧɬи-

ɪɭɟɦɵɯ ɚɜɬɨɦɨɛиɥɟɣ, иɡɥɨɠɟɧɧɵɦ ɜ ɡɚɞɚɧии ɧɚ ɩɪɨɟɤɬиɪɨɜɚɧиɟ. Ⱦɥя ɭɱɚɫɬɤɚ 

ɩɪɨɜɟɞɟɧ ɩɨɞɛɨɪ ɫɨɨɬɜɟɬɫɬɜɭɸщɟгɨ ɨɛɨɪɭɞɨɜɚɧия, ɨɫɧɚɫɬɤи и иɧɫɬɪɭɦɟɧɬɚ. 

Ɉɩɪɟɞɟɥɟɧ ɤɚɱɟɫɬɜɟɧɧɵɣ и ɤɨɥиɱɟɫɬɜɟɧɧɵɣ ɫɨɫɬɚɜ иɧɠɟɧɟɪɧɨ-ɬɟɯɧиɱɟɫɤиɯ ɪɚ-

ɛɨɬɧиɤɨɜ ɭɱɚɫɬɤɚ. В ɫɨɨɬɜɟɬɫɬɜии ɫ ɩɪиɧяɬɨɣ ɦɟɬɨɞиɤɨɣ ɭɫɬɚɧɨɜɥɟɧɚ ɨɩɬи-

ɦɚɥɶɧɚя ɩɥɨщɚɞɶ ɭɱɚɫɬɤɚ и ɟгɨ ɩɥɚɧиɪɨɜɤɚ, ɜɵяɜɥɟɧɵ и ɭɤɚɡɚɧɨ ɪɚɡɦɟщɟɧиɟ 

ɧɟɨɛɯɨɞиɦɵɯ иɧɠɟɧɟɪɧɵɯ ɤɨɦɦɭɧиɤɚɰиɣ.  

2. В ɬɟɯɧɨɥɨгиɱɟɫɤɨɣ ɱɚɫɬи ɪɚɛɨɬɵ ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɰɟɫɫ ɜɨɫɫɬɚɧɨɜɥɟɧия 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬи ɲɟɫɬɟɪɧи гɥɚɜɧɨɣ ɩɟɪɟɞɚɱи ɩɪɨɦɟɠɭɬɨɱɧɨгɨ ɦɨɫɬɚ ɚɜɬɨɦɨ-

ɛиɥя ɄɚɦАɁ. Вɵɛɪɚɧ ɧɚиɛɨɥɟɟ ɨɩɬиɦɚɥɶɧɵɣ ɦɟɬɨɞ ɜɨɫɫɬɚɧɨɜɥɟɧия, ɧɚɡɧɚɱɟɧɵ 

ɪɟɠиɦɵ ɜɨɫɫɬɚɧɨɜɥɟɧия, ɬɪɟɛɭɟɦɵɟ ɦɚɬɟɪиɚɥɵ, ɭɤɚɡɚɧɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 

ɨɩɟɪɚɰиɣ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɬɟɯɧɨɥɨгиɱɟɫɤиɯ ɤɚɪɬɚɯ 

ɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧия. 

3. В ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ ɱɚɫɬи ɪɚɛɨɬɵ ɪɚɡɪɚɛɨɬɚɧɚ ɭɫɬɚɧɨɜɤɚ ɞɥя ɪɟɦɨɧɬɚ 

ɦɨɫɬɨɜ, ɚ иɦɟɧɧɨ ɫɬɟɧɞ ɞɥя ɪɟɦɨɧɬɚ ɪɟɞɭɤɬɨɪɨɜ ɦɨɫɬɨɜ гɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛиɥɟɣ. 

Нɚ ɨɫɧɨɜɟ ɩɪɟɞɴяɜɥяɟɦɵɯ ɬɪɟɛɨɜɚɧиɣ ɤ ɫɬɟɧɞɚɦ и ɨɛɡɨɪɚ ɫɭщɟɫɬɜɭɸщиɯ ɬɟɯ-

ɧиɱɟɫɤиɯ ɪɟɲɟɧиɣ ɜɵяɜɥɟɧɵ ɧɚɩɪɚɜɥɟɧия ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧия ɤɨɧɫɬɪɭɤɰии. 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɫɬɟɧɞ ɜɵгɨɞɧɨ ɨɬɥиɱɚɟɬɫя ɨɬ ɤɨɧɤɭɪɟɧɬɨɜ ɫɜɨɟɣ ɭɧиɜɟɪɫɚɥɶɧɨ-

ɫɬɶɸ, ɩɪɨɫɬɨɬɨɣ, ɧɟɜɵɫɨɤɨɣ ɦɟɬɚɥɥɨɟɦɤɨɫɬɶɸ, ɦɨɛиɥɶɧɨɫɬɶɸ, ɚ ɬɚɤɠɟ ɫɬɨиɦɨ-

ɫɬɶɸ. Пɪиɦɟɧɟɧиɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɭɫɬɚɧɨɜɤи ɩɨ ɫɪɚɜɧɟɧиɸ ɫ ɫɟɪиɣɧɵɦи ɚɧɚɥɨ-

гɚɦи ɩɨɡɜɨɥиɬ ɩɨɥɭɱиɬɶ гɨɞɨɜɭɸ ɷɤɨɧɨɦиɸ ɜ ɪɚɡɦɟɪɟ ɨɤɨɥɨ 20 ɬɵɫ. ɪɭɛɥɟɣ ɩɪи 

гɨɞɨɜɨɣ ɩɪɨгɪɚɦɦɟ ɪɟɦɨɧɬɚ ɜ 80 ɦɨɫɬɨɜ гɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛиɥɟɣ. 
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Пɪиɥɨɠɟɧиɟ 1П – Ʉɚɪɬɚ ɬɟɯɧɨɥɨгиɱɟɫɤɨгɨ ɩɪɨɰɟɫɫɚ ɤɨɧɬɪɨɥя 
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Äîêóìåíòàöèÿ

À1 ÂÊÐ.35.03.06.822.20.ÓÐÌ.01.00.00 ÑÁ Ñáîðî÷íûé ÷åðòåæ

Äåòàëè

À3 1 ÂÊÐ.35.03.06.822.20.ÓÐÌ.01.00.01 Ñòîéêà 1
2 ÂÊÐ.35.03.06.822.20.ÓÐÌ.01.00.02 Îïîðà ïåðåäíÿÿ 2
3 ÂÊÐ.35.03.06.822.20.ÓÐÌ.01.00.03 Îïîðà çàäíÿÿ 2

À4 4 ÂÊÐ.35.03.06.822.20.ÓÐÌ.01.00.04 Áàëêà ïîääîíà 1
5 ÂÊÐ.35.03.06.822.20.ÓÐÌ.01.00.05 Êîñûíêà 1
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ÂÊÐ.35.03.06.822.20.ÓÐÌ.03.00.00
Èçì. Ëèñò ¹ äîêóì. Ïîäï. Äàòà
Ðàçðàá. Çàéíóëëèí 06.20

Ìåõàíèçì
ïîâîðîòíûé

Ëèñò Ëèñòîâ
Ïðîâ. Ïèêìóëëèí 06.20

Ëèò.
1

Êîíñóë.
Í.êîíòð. Ïèêìóëëèí 06.20
Óòâ. Ïèêìóëëèí 06.20

Êàçàíñêèé ÃÀÓ
êàô. ÎÈÄ

ãðóïïà Á252-02Èí
â.
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Äîêóìåíòàöèÿ

À3 ÂÊÐ.35.03.06.822.20.ÓÐÌ.03.00.00 ÑÁ Ñáîðî÷íûé ÷åðòåæ

Äåòàëè

À3 1 ÂÊÐ.35.03.06.822.20.ÓÐÌ.03.00.01 Êîðïóñ 1
À3 2 ÂÊÐ.35.03.06.822.20.ÓÐÌ.03.00.02 Âàë 1
À4 3 ÂÊÐ.35.03.06.822.20.ÓÐÌ.03.00.03 Ðóêîÿòêà 1

4 ÂÊÐ.35.03.06.822.20.ÓÐÌ.03.00.04 Êðûøêà ëåâàÿ 1
5 ÂÊÐ.35.03.06.822.20.ÓÐÌ.03.00.05 Êðûøêà ïðàâàÿ 1
6 ÂÊÐ.35.03.06.822.20.ÓÐÌ.03.00.06 Êîëüöî ëåâîå 1
7 ÂÊÐ.35.03.06.822.20.ÓÐÌ.03.00.07 Êîëüöî ïðàâîå 1
8 ÂÊÐ.35.03.06.822.20.ÓÐÌ.03.00.08 Ñòîïîð 1

Ñòàíäàðòíûå èçäåëèÿ

9 Áîëò Ì10-8gx35 ÃÎÑÒ 15589-70 8
10 Ïîäøèïíèê 808 ÃÎÑÒ 23179-78 2
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Êîïèðîâàë Ôîðìàò A4



ÂÊÐ.35.03.06.822.20.ÓÐÌ.04.00.00
Èçì. Ëèñò ¹ äîêóì. Ïîäï. Äàòà
Ðàçðàá. Çàéíóëëèí 06.20

Ïëèòà
óñòàíîâî÷íàÿ

Ëèñò Ëèñòîâ
Ïðîâ. Ïèêìóëëèí 06.20

Ëèò.
1

Êîíñóë.
Í.êîíòð. Ïèêìóëëèí 06.20
Óòâ. Ïèêìóëëèí 06.20

Êàçàíñêèé ÃÀÓ
êàô. ÎÈÄ

ãðóïïà Á252-02Èí
â.
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Äîêóìåíòàöèÿ

À3 ÂÊÐ.35.03.06.822.20.ÓÐÌ.04.00.00 ÑÁ Ñáîðî÷íûé ÷åðòåæ

Äåòàëè

1 ÂÊÐ.35.03.06.822.20.ÓÐÌ.04.00.01 Ïëàòôîðìà 1
2 ÂÊÐ.35.03.06.822.20.ÓÐÌ.04.00.02 Áîêîâèíà 1
3 ÂÊÐ.35.03.06.822.20.ÓÐÌ.04.00.03 Âòóëêà 1
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ç. Îáîçíà÷åíèå Íàèìåíîâàíèå Êî
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