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ɉɪɢɜɟɞɟɧɨ ɨɩɢɫɚɧɢɟ ɦɟɬɨɞɨɜ ɢɫɩɵɬɚɧɢɣ ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɯ ɫɜɹɡɭɸɳɢɯ, ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɜ ɫɨɫɬɚɜɟ ɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, – ɩɥɨɬɧɨɫɬɢ, ɩɨɤɚɡɚɬɟɥɹ ɬɟɤɭɱɟ-
ɫɬɢ ɪɚɫɩɥɚɜɚ, ɜɨɞɨɩɨɝɥɨɳɟɧɢɹ, ɚɞɝɟɡɢɨɧɧɨɣ ɩɪɨɱɧɨɫɬɢ, ɭɞɚɪɧɨɣ ɜɹɡɤɨɫɬɢ, ɩɪɨɱɧɨɫɬɢ 
ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ, ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɡɦɹɝɱɟɧɢɹ, ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɜɤɥɸɱɚɸɳɢɯ ɝɨɪɸɱɟɫɬɶ, ɞɵɦɨɨɛɪɚɡɨɜɚɧɢɟ, ɤɢɫɥɨɪɨɞɧɵɣ ɢɧɞɟɤɫ, ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ. ɉɪɢɜɟ-
ɞɟɧɨ ɫɪɚɜɧɟɧɢɟ ɫɜɨɣɫɬɜ ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɯ ɢ ɬɟɪɦɨɪɟɚɤɬɢɜɧɵɯ ɫɜɹɡɭɸɳɢɯ, ɩɨɤɚɡɚɧɵ 
ɩɪɟɢɦɭɳɟɫɬɜɚ ɬɟɯɧɨɥɨɝɢɢ ɩɟɪɟɪɚɛɨɬɤɢ ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɯ ɫɜɹɡɭɸɳɢɯ ɩɟɪɟɞ ɬɟɪɦɨɪɟ-
ɚɤɬɢɜɧɵɦɢ ɫɜɹɡɭɸɳɢɦɢ. 

Кɥɸɱɟɜыɟ ɫɥɨɜɚ: ɬɟɪɦɨɩɥɚɫɬɢɱɧɨɟ ɫɜɹɡɭɸɳɟɟ, ɩɨɥɢɫɭɥɶɮɨɧ, ɩɨɥɢɷɮɢɪɷɮɢɪɤɟɬɨɧ, 
ɬɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ, ɬɟɤɭɱɟɫɬɶ ɪɚɫɩɥɚɜɚ, ɦɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ, ɩɥɨɬɧɨɫɬɶ, ɬɟɦɩɟ-
ɪɚɬɭɪɚ ɪɚɡɦɹɝɱɟɧɢɹ, ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɶ, ɝɨɪɸɱɟɫɬɶ. 

 
I.V. Starostina1, A.P. Petrova1, Yu.N. Shevchenko1, M.V. Shishimirov1 
 
CONTROL  THERMOPLASTIC  BINDING  FOR  PCM  (review) 
 

Ɍhe description of test methods thermoflexible binding, used as a part of polymeric compo-
site materials, – density, flowability indicator melt, water absorptions, the adhesive durability, 
the impact strength, durability is provided at stretching, softening temperature, fire safety charac-
teristics, including combustibility, a smoke education, an oxygen index, thermal emission is pro-
vided. Comparison of properties thermoflexible and thermosetting binding is given, advantages 
of refining technology thermoflexible binding before thermosetting binding are shown. 

Keywords: thermoflexible binding, polysulphone, polyetheretherketon, melting temperature, 
flowability melt, molecular weight, density, softening temperature, fire safety, combustibility. 

 
1Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɭɧɢɬɚɪɧɨɟ ɩɪɟɞɩɪɢɹɬɢɟ «ȼɫɟɪɨɫɫɢɣɫɤɢɣ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ 
ɢɧɫɬɢɬɭɬ ɚɜɢɚɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ» Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɧɚɭɱɧɵɣ ɰɟɧɬɪ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ [Federal 
State Unitary Enterprise «AХХ-Russian Scientific Research Institute of AviКЭТШЧ εКЭОrТКХs» State Research 
Center of the Russian Federation]; e-mail: admin@viam.ru 
 

ȼɜɟɞɟɧɢɟ 
ɉɨɥɢɦɟɪɧɵɟ ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ (ɉɄɆ) ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɪɚɡ-

ɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ, ɩɨɫɤɨɥɶɤɭ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧ-
ɧɨ ɭɥɭɱɲɢɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɲɢɧ ɢ ɪɚɡɥɢɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. ȼ ɫɨɫɬɚɜ ɉɄɆ ɜɯɨɞɹɬ 
ɜɨɥɨɤɧɢɫɬɵɣ ɧɚɩɨɥɧɢɬɟɥɶ ɢ ɫɜɹɡɭɸɳɟɟ, ɤɨɬɨɪɨɟ ɫɨɟɞɢɧɹɟɬ ɦɟɠɞɭ ɫɨɛɨɣ ɨɬɞɟɥɶɧɵɟ 
ɷɥɟɦɟɧɬɵ ɧɚɩɨɥɧɢɬɟɥɹ ɜ ɟɞɢɧɵɣ ɦɚɬɟɪɢɚɥ. 

ɉɟɪɜɵɣ ɩɟɪɢɨɞ ɫɨɡɞɚɧɢɹ ɉɄɆ ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɟɪɦɨɪɟɚɤ-
ɬɢɜɧɵɯ ɫɜɹɡɭɸɳɢɯ, ɨɛɪɚɡɭɸɳɢɯ ɬɪɟɯɦɟɪɧɭɸ ɫɲɢɬɭɸ ɫɬɪɭɤɬɭɪɭ ɢ ɩɟɪɟɯɨɞɹɳɢɯ  
ɜ ɧɟɩɥɚɜɤɨɟ, ɧɟɪɚɫɬɜɨɪɢɦɨɟ ɫɨɫɬɨɹɧɢɟ ɩɪɢ ɨɬɜɟɪɠɞɟɧɢɢ. 

Ɉɞɧɚɤɨ ɉɄɆ ɧɚ ɨɫɧɨɜɟ ɬɟɪɦɨɪɟɚɤɬɢɜɧɵɯ ɫɜɹɡɭɸɳɢɯ ɢɦɟɸɬ ɧɟɤɨɬɨɪɵɟ ɬɟɯɧɨ-
ɥɨɝɢɱɟɫɤɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ, ɨɞɧɢɦɢ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ ɞɥɢɬɟɥɶ-
ɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɨɬɜɟɪɠɞɟɧɢɹ ɢ ɨɝɪɚɧɢɱɟɧɧɵɣ ɫɪɨɤ ɯɪɚɧɟɧɢɹ ɩɪɟɩɪɟɝɨɜ ɧɚ ɢɯ ɨɫɧɨɜɟ. 
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ɉɪɢɦɟɧɟɧɢɟ ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɯ ɫɜɹɡɭɸɳɢɯ ɜ ɫɨɫɬɚɜɟ ɉɄɆ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ: 

– ɛɨɥɟɟ ɤɨɪɨɬɤɢɣ ɰɢɤɥ ɩɟɪɟɪɚɛɨɬɤɢ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɉɄɆ; 
– ɞɥɢɬɟɥɶɧɵɣ (ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɨɝɪɚɧɢɱɟɧɧɵɣ) ɫɪɨɤ ɯɪɚɧɟɧɢɹ ɩɪɟɩɪɟɝɨɜ; 
– ɨɬɫɭɬɫɬɜɢɟ ɥɟɬɭɱɢɯ ɩɪɨɞɭɤɬɨɜ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ; 
– ɭɞɚɪɨɫɬɨɣɤɨɫɬɶ; 
– ɜɨɡɦɨɠɧɨɫɬɶ ɜɬɨɪɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ; 
– ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ; 
– ɧɟɬɨɤɫɢɱɧɨɫɬɶ; 
– ɯɢɦɢɱɟɫɤɚɹ ɫɬɨɣɤɨɫɬɶ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɪɚɡɥɢɱɧɵɯ ɪɟɚɝɟɧɬɨɜ ɢ ɞɪ. 

ȼ ɤɚɱɟɫɬɜɟ ɫɜɹɡɭɸɳɢɯ ɜ ɫɨɫɬɚɜɟ ɉɄɆ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɥɸɛɵɟ ɬɟɪɦɨɩɥɚ-
ɫɬɵ, ɞɨɩɭɫɤɚɸɳɢɟ ɩɪɨɜɟɞɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɫ ɢɯ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɨɬɜɟɱɚ-
ɸɳɢɟ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: 

– ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɬɟɤɥɨɜɚɧɢɹ; 
– ɧɢɡɤɨɟ ɜɨɞɨɩɨɝɥɨɳɟɧɢɟ; 
– ɜɵɫɨɤɚɹ ɭɞɚɪɧɚɹ ɜɹɡɤɨɫɬɶ; 
– ɨɝɧɟɫɬɨɣɤɨɫɬɶ, ɩɨɧɢɠɟɧɧɨɟ ɞɵɦɨɜɵɞɟɥɟɧɢɟ ɩɪɢ ɩɨɠɚɪɟ; 
– ɫɬɨɣɤɨɫɬɶ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɝɨ ɢ ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɢɡɥɭɱɟɧɢɣ; 
– ɜɵɫɨɤɚɹ ɚɞɝɟɡɢɹ ɤ ɧɚɩɨɥɧɢɬɟɥɸ; 
– ɨɩɬɢɦɚɥɶɧɚɹ ɩɪɨɱɧɨɫɬɶ. 

ɑɚɫɬɨ ɜ ɫɨɤɪɚɳɟɧɧɨɦ ɜɢɞɟ ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɫ ɬɟɪɦɨɩɥɚɫɬɢɱɧɨɣ ɦɚɬ-
ɪɢɰɟɣ ɨɛɨɡɧɚɱɚɸɬ ɄɌɆ. Ⱦɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɫɨɫɬɚɜɟ ɄɌɆ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ 
ɹɜɥɹɸɬɫɹ ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɟ ɫɜɹɡɭɸɳɢɟ. ɋɬɪɭɤɬɭɪɚ ɢ ɧɟɤɨɬɨɪɵɟ ɫɜɨɣɫɬɜɚ, ɫɜɹɡɚɧɧɵɟ ɫ 
ɢɯ ɩɟɪɟɪɚɛɨɬɤɨɣ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 1 Д1–3]. 
 

Ɍɚɛɥɢɰɚ 1 
ɋɬɪɭɤɬɭɪɚ ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɯ ɦɚɬɪɢɰ ɞɥɹ ɄɌɆ 

Ɇɚɬɪɢɰɚ ɋɬɪɭɤɬɭɪɚ Ɍɟɦɩɟɪɚɬɭɪɚ, °ɋ 

ɫɬɟɤɥɨɜɚ-
ɧɢɹ 

ɩɥɚɜɥɟɧɢɹ ɩɟɪɟɪɚɛɨɬɤɢ 

ɉɨɥɢɫɭɥɶɮɨɧ 

 

190 – 330–350 

ɉɨɥɢɷɮɢɪɫɭɥɶɮɨɧ 

 

230 – 310–370 

ɉɨɥɢɷɮɢɪɢɦɢɞ 

 

217 – 340–400 

ɉɨɥɢɮɟɧɢɥɟɧɫɭɥɶ-
ɮɢɞ 

 

90 290 315–340 

ɉɨɥɢɷɮɢɪɷɮɢɪɤɟɬɨɧ 

 

143 343 370–400 

ɀɢɞɤɨɤɪɢɫɬɚɥɥɢɱɟ-
ɫɤɢɣ ɬɟɪɦɨɩɥɚɫɬ  

220 280 320–360 

ɉɨɥɢɚɦɢɞ-6 

 

– 225 250–270 
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ɋɜɨɣɫɬɜɚ ɄɌɆ, ɬɚɤɢɟ ɤɚɤ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɬɟɩɥɨɮɢɡɢ-
ɱɟɫɤɢɟ, ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜɢɫɹɬ ɨɬ ɫɜɨɣɫɬɜ ɬɟɪɦɨɩɥɚɫɬɢɱɧɨɣ ɦɚɬɪɢɰɵ. Ɉɛɳɢɦɢ ɫɜɨɣɫɬɜɚ-
ɦɢ ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɯ ɫɜɹɡɭɸɳɢɯ ɹɜɥɹɸɬɫɹ ɜɵɫɨɤɚɹ ɜɹɡɤɨɫɬɶ ɪɚɡɪɭɲɟɧɢɹ, ɡɧɚɱɢɬɟɥɶɧɨ 
ɩɪɟɜɨɫɯɨɞɹɳɚɹ ɜɹɡɤɨɫɬɶ ɪɚɡɪɭɲɟɧɢɹ ɷɩɨɤɫɢɞɧɵɯ ɨɥɢɝɨɦɟɪɨɜ, ɚ ɬɚɤɠɟ ɢɯ ɜɵɫɨɤɚɹ  
ɞɟɮɨɪɦɚɬɢɜɧɨɫɬɶ. ɋɨɱɟɬɚɧɢɟ ɩɨɜɵɲɟɧɧɵɯ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɫ ɩɥɚɫɬɢɱɧɨɫɬɶɸ ɢ 
ɜɹɡɤɨɫɬɶɸ ɪɚɡɪɭɲɟɧɢɹ ɩɪɟɞɨɩɪɟɞɟɥɹɸɬ ɜɵɫɨɤɭɸ ɩɨɫɬɭɞɚɪɧɭɸ ɩɪɨɱɧɨɫɬɶ ɢ ɷɧɟɪɝɢɸ 
ɪɚɫɫɥɨɟɧɢɹ ɉɄɆ. 

Ɍɟɪɦɨɩɥɚɫɬɢɱɧɵɟ ɫɜɹɡɭɸɳɢɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɩɨɥɭɱɟɧɢɢ ɩɪɟɩɪɟɝɨɜ ɜ ɜɢɞɟ 
ɪɚɫɬɜɨɪɨɜ, ɪɚɫɩɥɚɜɨɜ, ɩɨɪɨɲɤɨɜ, ɩɥɟɧɨɤ ɢɥɢ ɩɥɚɜɤɢɯ ɜɨɥɨɤɨɧ. ɉɪɨɩɢɬɚɧɧɵɣ ɬɟɪɦɨɩɥɚ-
ɫɬɨɦ ɧɚɩɨɥɧɢɬɟɥɶ (ɩɪɟɩɪɟɝ) ɢɦɟɟɬ ɧɟɨɝɪɚɧɢɱɟɧɧɵɣ ɫɪɨɤ ɯɪɚɧɟɧɢɹ. 

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɝɨ ɫɩɨɫɨɛɨɜ ɫɨɜɦɟɳɟɧɢɹ ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɯ ɦɚɬɪɢɰ ɫ ɧɟɩɪɟɪɵɜ-
ɧɵɦ ɧɚɩɨɥɧɢɬɟɥɟɦ – ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɪɚɫɬɜɨɪɧɚɹ, ɪɚɫɩɥɚɜɧɚɹ, ɷɥɟɤɬɪɨɧ-
ɧɨ-ɢɨɧɧɚɹ, ɩɥɟɧɨɱɧɚɹ ɢ ɜɨɥɨɤɨɧɧɚɹ ɬɟɯɧɨɥɨɝɢɢ. 

ɂɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɫɩɨɫɨɛɨɜ ɬɨɥɶɤɨ ɪɚɫɬɜɨɪɧɚɹ ɢ ɜɨɥɨɤɨɧɧɚɹ ɬɟɯɧɨɥɨɝɢɢ ɨɛɟɫ-
ɩɟɱɢɜɚɸɬ ɤɚɱɟɫɬɜɟɧɧɭɸ ɩɪɨɩɢɬɤɭ ɧɚɩɨɥɧɢɬɟɥɹ ɫɜɹɡɭɸɳɢɦ ɢ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɦɟɯɚɧɢ-
ɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɬɟɪɦɨɪɟɚɤɬɢɜɧɵɯ ɉɄɆ. Ɉɞɧɚɤɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɬɪɟɛɭɟɬ 
ɫɨɡɞɚɧɢɹ ɝɪɨɦɨɡɞɤɢɯ ɢ ɞɨɪɨɝɨɫɬɨɹɳɢɯ ɪɟɤɭɩɟɪɚɰɢɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɚ ɩɪɨɩɢɬɤɚ ɩɪɨɜɨ-
ɞɢɬɫɹ ɜ ɞɜɚ-ɬɪɢ ɷɬɚɩɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɟ ɜɫɟ ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɟ ɫɜɹɡɭɸɳɢɟ ɦɨɠɧɨ ɪɚɫɬɜɨ-
ɪɢɬɶ ɜ ɤɚɤɨɦ-ɥɢɛɨ ɪɚɫɬɜɨɪɢɬɟɥɟ ɢ ɧɟ ɜɫɟ ɬɟɪɦɨɩɥɚɫɬɵ ɫɤɥɨɧɧɵ ɤ ɜɨɥɨɤɧɨɨɛɪɚɡɨɜɚɧɢɸ. 

ɉɪɢɦɟɧɟɧɢɟ ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɯ ɫɜɹɡɭɸɳɢɯ ɜ ɫɨɫɬɚɜɟ ɄɌɆ ɩɨɬɪɟɛɨɜɚɥɨ ɩɪɨɜɟɞɟ-
ɧɢɹ ɢɯ ɫɬɪɨɝɨɝɨ ɤɨɧɬɪɨɥɹ Д4Ж. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɦɟɬɨɞɵ 
ɤɨɧɬɪɨɥɹ ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɯ ɦɚɬɪɢɰ ɞɥɹ ɄɌɆ. 

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɜ ɪɚɦɤɚɯ ɤɨɦɩɥɟɤɫɧɨɣ ɧɚɭɱɧɨɣ ɩɪɨɛɥɟɦɵ 13.1. «ɋɜɹɡɭɸɳɢɟ 
ɞɥɹ ɩɨɥɢɦɟɪɧɵɯ ɢ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɫɬɪɭɤɰɢɨɧɧɨɝɨ ɢ ɫɩɟɰɢɚɥɶɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ» («ɋɬɪɚɬɟɝɢɱɟɫɤɢɟ ɧɚɩɪɚɜɥɟɧɢɹ ɪɚɡɜɢɬɢɹ ɦɚɬɟɪɢɚɥɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ  
ɢɯ ɩɟɪɟɪɚɛɨɬɤɢ ɧɚ ɩɟɪɢɨɞ ɞɨ 2030 ɝɨɞɚ») Д5–7]. 
 

Ɉɛɡɨɪ ɦɟɬɨɞɨɜ ɢɫɩɵɬɚɧɢɣ ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɯ ɫɜɹɡɭɸɳɢɯ 
Ɍɟɪɦɨɩɥɚɫɬɢɱɧɵɟ ɫɜɹɡɭɸɳɢɟ ɢɦɟɸɬ ɥɢɧɟɣɧɭɸ ɢɥɢ ɪɚɡɜɟɬɜɥɟɧɧɭɸ ɫɬɪɭɤɬɭɪɭ ɜ 

ɨɬɥɢɱɢɟ ɨɬ ɬɟɪɦɨɪɟɚɤɬɢɜɧɵɯ ɫɜɹɡɭɸɳɢɯ, ɢɦɟɸɳɢɯ ɬɨɥɶɤɨ ɬɪɟɯɦɟɪɧɭɸ ɫɲɢɬɭɸ ɫɬɪɭɤ-
ɬɭɪɭ. Ɍɟɪɦɨɩɥɚɫɬɢɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɫɩɨɫɨɛɧɵ ɨɛɪɚɬɢɦɨ ɩɟɪɟɯɨɞɢɬɶ ɜ 
ɜɵɫɨɤɨɷɥɚɫɬɢɱɟɫɤɨɟ ɥɢɛɨ ɜ ɜɹɡɤɨɬɟɤɭɱɟɟ ɫɨɫɬɨɹɧɢɟ, ɩɨɷɬɨɦɭ ɧɟɤɨɬɨɪɵɟ ɦɟɬɨɞɵ, ɢɫ-
ɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɤɨɧɬɪɨɥɹ ɢɯ ɫɜɨɣɫɬɜ, ɦɨɝɭɬ ɨɬɥɢɱɚɬɶɫɹ ɨɬ ɤɨɧɬɪɨɥɹ ɬɟɪɦɨɪɟɚɤɬɢɜɧɵɯ 
ɫɜɹɡɭɸɳɢɯ Д8–16Ж. ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɩɪɢɜɨɞɹɬɫɹ ɨɫɧɨɜɧɵɟ ɦɟɬɨɞɵ ɢɫɩɵɬɚɧɢɹ ɬɟɪɦɨɩɥɚ-
ɫɬɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɤɚɱɟɫɬɜɟ ɫɜɹɡɭɸɳɢɯ ɞɥɹ ɉɄɆ. 

ɉɥɨɬɧɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɦɟɬɨɞɢɤɚɦ, ɢɡɥɨɠɟɧɧɵɦ ɜ ȽɈɋɌ 15139–69, 
ɤɨɬɨɪɵɣ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɋɌ ɋɗȼ 891–78. ȼ ȽɈɋɌ ɢɡɥɨɠɟɧɵ ɩɹɬɶ ɦɟɬɨɞɨɜ ɨɩɪɟɞɟɥɟɧɢɹ 
ɩɥɨɬɧɨɫɬɢ, ɧɚɢɛɨɥɟɟ ɩɪɢɟɦɥɟɦɵɦ ɢɡ ɧɢɯ ɞɥɹ ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɯ ɫɜɹɡɭɸɳɢɯ ɹɜɥɹɟɬɫɹ 
ɦɟɬɨɞ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɜɡɜɟɲɢɜɚɧɢɹ. 

ɋɭɳɧɨɫɬɶ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɪɚɜɧɟɧɢɢ ɦɚɫɫ (Ɇ) ɨɞɢɧɚɤɨɜɵɯ ɨɛɴɟɦɨɜ ɢɫɩɵ-
ɬɵɜɚɟɦɨɝɨ ɜɟɳɟɫɬɜɚ ɢ ɠɢɞɤɨɫɬɢ ɢɡɜɟɫɬɧɨɣ ɩɥɨɬɧɨɫɬɢ (ɧɚɩɪɢɦɟɪ, ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ 
ɜɨɞɵ), ɧɚɡɵɜɚɟɦɨɣ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɶɸ. ȼ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨ-
ɞɵ, ɩɥɨɬɧɨɫɬɶ ɤɨɬɨɪɨɣ ɢɡɜɟɫɬɧɚ, ɫ ɭɱɟɬɨɦ ɬɟɦɩɟɪɚɬɭɪɵ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɜɨɞɢɥɨɫɶ 
ɜɡɜɟɲɢɜɚɧɢɟ, ɩɥɨɬɧɨɫɬɶ ɢɫɩɵɬɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

,ρ
)3-2(-1

1ρ ɠɬ  ɆɆɆ
Ɇ  

 

ɝɞɟ ρɠ – ɩɥɨɬɧɨɫɬɶ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɢɫɩɵɬɚɧɢɣ (ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭ-
ɪɵ); ρɬ – ɩɥɨɬɧɨɫɬɶ ɬɟɪɦɨɩɥɚɫɬɢɱɧɨɝɨ ɫɜɹɡɭɸɳɟɝɨ ɜ ɝ/ɫɦ3. 
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Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɡɦɹɝɱɟɧɢɹ ɩɪɨɜɨɞɹɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 15088–2014, 
ɤɨɬɨɪɵɣ ɦɨɞɢɮɢɰɢɪɨɜɚɧ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɦɟɠɞɭɧɚɪɨɞɧɨɦɭ ɫɬɚɧɞɚɪɬɭ ISO 306:2004 
«ɉɥɚɫɬɦɚɫɫɵ. Ɇɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɡɦɹɝɱɟɧɢɹ ɬɟɪɦɨɩɥɚɫɬɨɜ ɩɨ ȼɢɤɚ». 
ɋɭɳɧɨɫɬɶ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ, ɩɪɢ ɤɨɬɨɪɨɣ ɫɬɚɧɞɚɪɬɧɵɣ 
ɢɧɞɟɧɬɨɪ ɫ ɩɥɨɫɤɨɣ ɧɢɠɧɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɧɚɝɪɭɡɤɢ ɩɪɨɧɢɤɚɟɬ ɜ ɢɫɩɵ-
ɬɵɜɚɟɦɵɣ ɨɛɪɚɡɟɰ, ɧɚɝɪɟɜɚɟɦɵɣ ɫ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ, ɧɚ ɝɥɭɛɢɧɭ 1 ɦɦ. Ⱦɥɹ ɨɛɟɫ-
ɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɧɚɝɪɟɜɚɧɢɹ ɨɛɪɚɡɰɚ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɚɝɪɟɜɚɬɟɥɶɧɭɸ ɛɚɧɸ, 
ɫɨɞɟɪɠɚɳɭɸ ɠɢɞɤɨɫɬɶ, ɢɥɢ ɭɫɬɪɨɣɫɬɜɨ ɫ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɧɚɝɪɟɜɨɦ. ɂɧɞɟɧɬɨɪ  
ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɦɚɬɟɪɢɚɥ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɪɚɡɰɚ. Ɂɚ ɬɟɦɩɟɪɚɬɭɪɭ 
ɪɚɡɦɹɝɱɟɧɢɹ ɩɨ ȼɢɤɚ ɩɪɢɧɢɦɚɸɬ ɬɟɦɩɟɪɚɬɭɪɭ, ɢɡɦɟɪɟɧɧɭɸ ɤɚɤ ɦɨɠɧɨ ɛɥɢɠɟ ɤ ɩɨɜɟɪɯ-
ɧɨɫɬɢ ɨɛɪɚɡɰɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɢɧɞɟɧɬɨɪ ɩɪɨɧɢɤɚɟɬ ɧɚ ɝɥɭɛɢɧɭ 1 ɦɦ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɤɭɱɟɫɬɢ ɪɚɫɩɥɚɜɚ ɩɪɨɜɨɞɹɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 11645–73 
«ɉɥɚɫɬɦɚɫɫɵ. Ɇɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɬɟɤɭɱɟɫɬɢ ɪɚɫɩɥɚɜɚ ɬɟɪɦɨɩɥɚɫɬɨɜ». ɋɭɳ-
ɧɨɫɬɶ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɦɚɫɫɵ ɦɚɬɟɪɢɚɥɚ ɜ ɝɪɚɦɦɚɯ, ɷɤɫɬɪɭɞɢɪɨɜɚɧ-
ɧɨɝɨ ɢɡ ɩɪɢɛɨɪɚ ɜ ɬɟɱɟɧɢɟ 10 ɦɢɧ ɩɪɢ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɬɟɤɭɱɟɫɬɢ ɪɚɫɩɥɚɜɚ ɫɜɹɡɭɸɳɟɝɨ ɩɪɢɦɟɧɹɸɬ ɷɤɫɬɪɭ-
ɡɢɨɧɧɵɣ ɩɥɚɫɬɨɦɟɬɪ (ɪɢɫ. 1). ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɢɫɩɵɬɚɧɢɣ ɢɫɩɨɥɶɡɭɸɬ ɞɨɛɚɜɨɱɧɵɣ ɝɪɭɡ, 
ɤɨɬɨɪɵɣ ɜɦɟɫɬɟ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɦɚɫɫɨɣ ɩɨɪɲɧɹ ɞɨɥɠɟɧ ɫɨɡɞɚɜɚɬɶ ɬɪɟɛɭɟɦɭɸ ɧɚɝɪɭɡɤɭ 
ɧɚ ɢɫɩɵɬɵɜɚɟɦɵɣ ɦɚɬɟɪɢɚɥ. 

 
Ɋɢɫ. 1. ɗɤɫɬɪɭɡɢɨɧɧɵɣ ɩɥɚɫɬɨɦɟɬɪ 

 
ɇɚɝɪɭɡɤɭ (Ɋ ɜ ɇ) ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

,
4

2

d
DKɊ  

ɝɞɟ K – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɞɢɚɦɟɬɪɚ ɤɚɩɢɥɥɹɪɚ ɢ ɨɬ ɜɵɛɪɚɧɧɨɣ ɧɚɝɪɭɡɤɢ, ɨɩɪɟɞɟɥɹɸɬ 
ɩɨ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɉɪɢɥɨɠɟɧɢɸ 1 ɤ ȽɈɋɌ 11645–73; D – ɞɢɚɦɟɬɪ ɧɚɩɪɚɜɥɹɸɳɟɣ ɝɨɥɨɜɤɢ 
ɩɨɪɲɧɹ, ɦɦ; d – ɞɢɚɦɟɬɪ ɤɚɩɢɥɥɹɪɚ, ɦɦ. 

 
ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɢɫɩɵɬɚɧɢɣ ɢɫɩɵɬɵɜɚɟɦɵɣ ɦɚɬɟɪɢɚɥ ɢɫɩɨɥɶɡɭɸɬ ɜ ɬɨɦ ɜɢɞɟ,  

ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɟɝɨ ɜɜɟɞɟɧɢɟ ɜ ɨɬɜɟɪɫɬɢɟ ɷɤɫɬɪɭɡɢɨɧɧɨɣ ɤɚɦɟɪɵ. ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɚ ɜ ɜɢɞɟ ɩɨɪɨɲɤɚ ɜɨ ɢɡɛɟɠɚɧɢɟ ɩɨɩɚɞɚɧɢɹ ɜɨɡɞɭɯɚ ɜ ɟɝɨ ɫɨɫɬɚɜ ɜɨ 
ɜɪɟɦɹ ɡɚɝɪɭɡɤɢ ɜ ɤɚɦɟɪɭ. ɉɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɩɪɨɜɟɞɟɧɢɸ ɢɫɩɵɬɚɧɢɣ ɜ ɤɚɩɢɥɥɹɪ ɜɫɬɚɜɥɹɸɬ 
ɦɟɞɧɭɸ ɪɚɡɜɟɪɬɤɭ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɵɬɟɤɚɧɢɹ ɦɚɬɟɪɢɚɥɚ ɜɨ ɜɪɟɦɹ ɩɪɨɝɪɟɜɚɧɢɹ. 
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ɇɚɜɟɫɤɚ ɨɛɪɚɡɰɚ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬ 4 ɞɨ 8 ɝ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ  
ɩɨɤɚɡɚɬɟɥɹ ɬɟɤɭɱɟɫɬɢ ɪɚɫɩɥɚɜɚ, ɩɪɢ ɷɬɨɦ ɬɨɱɧɚɹ ɧɚɜɟɫɤɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɫɜɟ-
ɞɟɧɢɣ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɉɪɢɥɨɠɟɧɢɢ 1 ɤ ȽɈɋɌ 11645–73. 

ɉɨɤɚɡɚɬɟɥɶ ɬɟɤɭɱɟɫɬɢ ɪɚɫɩɥɚɜɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

,ĲɉɌɊ ),(
mt

ɊɌ
  

ɝɞɟ Ɍ – ɬɟɦɩɟɪɚɬɭɪɚ ɢɫɩɵɬɚɧɢɹ, Ʉ (ɋ); Ɋ – ɧɚɝɪɭɡɤɚ, ɇ (ɤɝɫ); t – ɫɬɚɧɞɚɪɬɧɚɹ ɩɪɨɞɨɥɠɢ-
ɬɟɥɶɧɨɫɬɶ, ɫ (ɩɨ ɉɪɢɥɨɠɟɧɢɸ 1 ɤ ȽɈɋɌ); m – ɫɪɟɞɧɹɹ ɦɚɫɫɚ ɷɤɫɬɪɭɞɢɪɭɟɦɵɯ ɨɬɪɟɡɤɨɜ, ɝ;  
Ĳ – ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɞɜɭɦɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦɢ ɨɬɫɟɱɟɧɢɹɦɢ ɨɬɪɟɡɤɨɜ, ɫ. 
 

Ɉɩɪɟɞɟɥɟɧɢɟ ɭɞɚɪɧɨɣ ɜɹɡɤɨɫɬɢ ɩɨ ɒɚɪɩɢ ɩɪɨɜɨɞɹɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ȽɈɋɌ 4647–2015 «ɉɥɚɫɬɦɚɫɫɵ. Ɇɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɭɞɚɪɧɨɣ ɜɹɡɤɨɫɬɢ ɩɨ ɒɚɪɩɢ». 
ɋɭɳɧɨɫɬɶ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɫɩɵɬɚɧɢɢ, ɩɪɢ ɤɨɬɨɪɨɦ ɨɛɪɚɡɟɰ, ɥɟɠɚɳɢɣ ɧɚ ɞɜɭɯ 
ɨɩɨɪɚɯ, ɩɨɞɜɟɪɝɚɟɬɫɹ ɭɞɚɪɭ ɦɚɹɬɧɢɤɚ ɫ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ (ɩɪɢ ɭɞɚɪɟ «ɩɥɚɲɦɹ» 
ɢɥɢ «ɜ ɪɟɛɪɨ»), ɩɪɢ ɷɬɨɦ ɥɢɧɢɹ ɭɞɚɪɚ ɧɚɯɨɞɢɬɫɹ ɩɨɫɟɪɟɞɢɧɟ ɦɟɠɞɭ ɨɩɨɪɚɦɢ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ ɨɛɪɚɡɰɵ ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɦɨɝɭɬ ɛɵɬɶ ɤɚɤ ɫ ɧɚɞɪɟɡɨɦ, ɬɚɤ ɢ 
ɛɟɡ ɧɚɞɪɟɡɚ. ɉɪɢ ɢɫɩɵɬɚɧɢɢ ɨɛɪɚɡɰɨɜ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɯ 
ɫɜɹɡɭɸɳɢɯ ɞɥɹ ɉɄɆ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɛɪɚɡɰɵ ɛɟɡ ɧɚɞɪɟɡɚ. 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɭɞɚɪɧɚɹ ɜɹɡɤɨɫɬɶ ɩɨ ɒɚɪɩɢ (ɚn) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɷɧɟɪɝɢɸ  
ɭɞɚɪɚ, ɩɨɝɥɨɳɟɧɧɭɸ ɩɪɢ ɪɚɡɪɭɲɟɧɢɢ ɢɫɩɵɬɵɜɚɟɦɨɝɨ ɨɛɪɚɡɰɚ, ɨɬɧɟɫɟɧɧɭɸ ɤ ɩɥɨɳɚɞɢ 
ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɛɪɚɡɰɚ. Ɏɨɪɦɚ ɨɛɪɚɡɰɚ ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɩɪɢɜɟ-
ɞɟɧɚ ɧɚ ɪɢɫ. 2. 

 
Ɋɢɫ. 2. Ɉɛɪɚɡɟɰ ɛɟɡ ɧɚɞɪɟɡɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɞɚɪɧɨɣ ɜɹɡɤɨɫɬɢ ɩɨ ɒɚɪɩɢ 

 
ɍɞɚɪɧɭɸ ɜɹɡɤɨɫɬɶ ɩɨ ɒɚɪɩɢ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ  

,103
hb

Ⱥɚ n  

ɝɞɟ a – an ɢɥɢ acU, ɤȾɠ/ɦ2; An – ɷɧɟɪɝɢɹ ɭɞɚɪɚ, ɡɚɬɪɚɱɟɧɧɚɹ ɧɚ ɪɚɡɪɭɲɟɧɢɟ ɨɛɪɚɡɰɚ ɛɟɡ ɧɚɞɪɟɡɚ, 
Ⱦɠ; b – ɲɢɪɢɧɚ ɨɛɪɚɡɰɚ, ɦɦ; h – ɬɨɥɳɢɧɚ ɨɛɪɚɡɰɚ, ɦɦ. 

 
ȼɚɠɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɦ ɨ ɩɪɨɱɧɨɫɬɢ ɬɟɪɦɨɩɥɚɫɬɢɱɧɨɝɨ  

ɫɜɹɡɭɸɳɟɝɨ, ɹɜɥɹɟɬɫɹ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ, ɤɨɬɨɪɭɸ ɨɩɪɟɞɟɥɹɸɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ȽɈɋɌ 11262–2017 «ɉɥɚɫɬɦɚɫɫɵ. Ɇɟɬɨɞ ɢɫɩɵɬɚɧɢɹ ɧɚ ɪɚɫɬɹɠɟɧɢɟ», ɦɨɞɢɮɢɰɢɪɨɜɚɧ-
ɧɵɦ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɦɟɠɞɭɧɚɪɨɞɧɨɦɭ ɫɬɚɧɞɚɪɬɭ ISO 527-2:2012 [13]. 

ɋɭɳɧɨɫɬɶ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɨɛɪɚɡɟɰ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɪɚɫɬɹɝɢɜɚɸɬ 
ɜɞɨɥɶ ɟɝɨ ɝɥɚɜɧɨɣ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɫ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ, ɜ ɩɪɨɰɟɫɫɟ ɪɚɫɬɹɠɟɧɢɹ  



ǶȟȝȩȠаțȖя  ȚаȠеȞȖаșȜȐ 

 

 

104                                                                                           ȀǾȁДЫ  ВǶАǺ  №4 (мл) з01о     
 

ɢɡɦɟɪɹɸɬ ɧɚɝɪɭɡɤɭ, ɜɵɞɟɪɠɢɜɚɟɦɭɸ ɨɛɪɚɡɰɨɦ, ɢ ɭɞɥɢɧɟɧɢɟ ɨɛɪɚɡɰɚ, ɚ ɡɚɬɟɦ ɨɩɪɟɞɟ-
ɥɹɸɬ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ. Ɏɨɪɦɚ ɨɛɪɚɡɰɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 3, ɪɟɤɨɦɟɧɞɭɟɦɵɟ 
ɪɚɡɦɟɪɵ – ɜ ɬɚɛɥ. 2. 

 

 
Ɋɢɫ. 3. Ɉɛɪɚɡɟɰ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ ɞɥɹ ɬɢɩɨɜ 1Ⱥ, 1ȼ ɢ 2 
 

Ɍɚɛɥɢɰɚ 2 
Ɋɚɡɦɟɪɵ ɨɛɪɚɡɰɨɜ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɜ ɦɢɥɥɢɦɟɬɪɚɯ 

Ɉɩɪɟɞɟɥɹɟɦɵɟ ɪɚɡɦɟɪɵ Ɋɚɡɦɟɪ, ɦɦ, ɨɛɪɚɡɰɚ ɬɢɩɚ 
1Ⱥ 1ȼ 2 

Ɉɛɳɚɹ ɞɥɢɧɚ l3 170 150ޓ 150ޓ 
Ⱦɥɢɧɚ ɭɡɤɨɣ ɱɚɫɬɢ ɫ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɫɬɨɪɨɧɚɦɢ 
(ɪɚɛɨɱɚɹ ɱɚɫɬɶ) l1 

80˃2 60,0˃0,5 60,0˃0,5 

Ɋɚɞɢɭɫ ɡɚɤɪɭɝɥɟɧɢɹ r 24˃1 60,0˃0,5 60,0˃0,5 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɲɢɪɨɤɢɦɢ ɱɚɫɬɹɦɢ ɫ ɩɚɪɚɥ-
ɥɟɥɶɧɵɦɢ ɫɬɨɪɨɧɚɦɢ l2 

109,3˃3,2 108,0˃1,6 – 

ɒɢɪɢɧɚ ɝɨɥɨɜɤɢ b2 20,0˃0,2 20,0˃0,5 
ɒɢɪɢɧɚ ɭɡɤɨɣ (ɪɚɛɨɱɟɣ) ɱɚɫɬɢ b1 10,0˃0,2 10,0˃0,5 
Ɋɟɤɨɦɟɧɞɭɟɦɚɹ ɬɨɥɳɢɧɚ h 4,0˃0,2 4,0˃0,4 (ɨɬ 1 ɞɨ 10) 
Ɋɟɤɨɦɟɧɞɭɟɦɚɹ ɪɚɫɱɟɬɧɚɹ ɞɥɢɧɚ L0 75,0˃0,5 50,0˃0,5 50˃0,5 
Ɋɚɫɱɟɬɧɚɹ ɞɥɢɧɚ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɤɨɧɬɪɨɥɟ  
ɤɚɱɟɫɬɜɚ  ɢɥɢ  ɭɤɚɡɚɧɧɚɹ ɜ  ɧɨɪɦɚɬɢɜɧɨɦ  ɢɥɢ  
ɬɟɯɧɢɱɟɫɤɨɦ ɞɨɤɭɦɟɧɬɟ ɧɚ ɦɚɬɟɪɢɚɥ 

50,0˃0,5 – – 

ɉɟɪɜɨɧɚɱɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɡɚɠɢɦɚɦɢ L 115˃1 115˃1 115˃5 
 
ȼɚɠɧɵɦ ɩɚɪɚɦɟɬɪɨɦ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɄɌɆ ɢ ɩɟ-

ɪɟɞɚɱɭ ɧɚɝɪɭɡɤɢ ɧɚ ɜɨɥɨɤɧɨ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢɡɞɟɥɢɣ, ɹɜɥɹɟɬɫɹ ɚɞɝɟɡɢɨɧɧɚɹ ɩɪɨɱ-
ɧɨɫɬɶ – ɫɜɹɡɢ ɦɟɠɞɭ ɜɨɥɨɤɧɨɦ ɢ ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɦ ɫɜɹɡɭɸɳɢɦ. Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ  
ɷɬɨɝɨ ɩɚɪɚɦɟɬɪɚ ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ: ɜɵɬɹɝɢɜɚɧɢɹ ɦɨ-
ɧɨɜɨɥɨɤɧɚ ɢɡ ɛɥɨɤɚ ɩɨɥɢɦɟɪɚ (ɡɚ ɪɭɛɟɠɨɦ ɨɧ ɨɛɨɡɧɚɱɚɟɬɫɹ ɤɚɤ pull-out); «ɬɪɟɯ  
ɜɨɥɨɤɨɧ»; ɢɡɭɱɟɧɢɹ ɦɢɤɪɨɮɪɚɝɦɟɧɬɚɰɢɢ ɢ ɦɢɤɪɨɬɜɟɪɞɨɫɬɢ, ɤɨɬɨɪɵɟ ɜɟɫɶɦɚ ɬɪɭɞɨɟɦɤɢ. 
Ɇɟɬɨɞ ɜɵɬɹɝɢɜɚɧɢɹ ɤɨɦɩɥɟɤɫɧɨɣ ɧɢɬɢ ɢɡ ɛɥɨɤɚ ɫɜɹɡɭɸɳɟɝɨ ɜ ɜɢɞɟ ɤɟɪɧɚ ɬɪɟɛɭɟɬ ɫɩɟ-
ɰɢɚɥɶɧɨɣ ɨɫɧɚɫɬɤɢ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɢɫɩɵɬɚɧɢɹ ɨɛɪɚɡɰɨɜ. 

ɇɚɢɛɨɥɟɟ ɩɪɨɫɬɵɦ ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ ɜɵɬɹɝɢɜɚɧɢɹ ɢɡ ɬɜɟɪɞɨɝɨ ɫɜɹɡɭɸɳɟɝɨ ɜɨɥɨɤɧɚ 
ɜ ɜɢɞɟ ɩɟɬɥɢ, ɡɚɬɹɧɭɬɨɣ ɜ ɭɡɟɥ Д17Ж. ɋɯɟɦɚ ɩɨɥɭɱɟɧɢɹ ɨɛɪɚɡɰɚ ɞɥɹ ɢɫɩɵɬɚɧɢɹ ɧɚ ɚɞɝɟɡɢ-
ɨɧɧɭɸ ɩɪɨɱɧɨɫɬɶ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 4. 

ɉɨɞɝɨɬɨɜɤɭ ɨɛɪɚɡɰɚ ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɩɪɨɜɨɞɢɥɢ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɨɛɪɚɡɟɰ 
ɬɟɪɦɨɩɥɚɫɬɢɱɧɨɝɨ ɫɜɹɡɭɸɳɟɝɨ ɜ ɬɜɟɪɞɨɦ ɫɨɫɬɨɹɧɢɢ ɫ ɧɚɧɟɫɟɧɧɨɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɩɟɬɥɟɣ 
ɢɡ ɧɢɬɢ ɩɨɦɟɳɚɸɬ ɜ ɬɟɪɦɨɤɚɦɟɪɭ ɤɚɩɢɥɥɹɪɧɨɝɨ ɜɢɫɤɨɡɢɦɟɬɪɚ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 5. 
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ɉɨɥɢɦɟɪɧɚɹ ɨɛɨɥɨɱɤɚ ɩɪɢ ɩɥɚɜɥɟɧɢɢ ɫɜɹɡɵɜɚɟɬ ɦɢɤɪɨɩɥɚɫɬɢɤ ɫ ɩɟɬɥɟɣ, ɩɪɢ ɷɬɨɦ ɮɨɪ-
ɦɢɪɭɟɬɫɹ ɚɞɝɟɡɢɨɧɧɵɣ ɤɨɧɬɚɤɬ «ɜɨɥɨɤɧɨ–ɩɨɥɢɦɟɪ–ɜɨɥɨɤɧɨ». Ʉɨɧɬɪɨɥɶ ɭɫɢɥɢɹ ɩɪɢɠɚ-
ɬɢɹ ɩɟɬɥɢ ɤ ɦɢɤɪɨɩɥɚɫɬɭ ɨɛɟɫɩɟɱɢɜɚɥɢ ɦɚɫɫɨɣ ɝɪɭɡɚ, ɩɨɞɜɟɲɟɧɧɨɝɨ ɧɚ ɧɢɠɧɟɦ ɤɨɧɰɟ 
ɧɢɬɢ, ɮɨɪɦɢɪɭɸɳɟɣ ɩɟɬɥɸ. ɉɨɫɥɟ ɧɟɨɛɯɨɞɢɦɨɣ ɜɵɞɟɪɠɤɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɩɨɞ  
ɧɚɬɹɠɟɧɢɟɦ ɨɛɪɚɡɟɰ ɢɡɜɥɟɤɚɸɬ ɢ ɢɫɩɵɬɵɜɚɸɬ ɧɚ ɪɚɫɬɹɠɟɧɢɟ. Ɉɛɪɚɡɟɰ ɡɚɤɪɟɩɥɹɸɬ ɜ 
ɡɚɠɢɦɚɯ ɪɚɡɪɵɜɧɨɣ ɦɚɲɢɧɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɜ ɨɞɧɨɦ ɡɚɠɢɦɟ ɮɢɤɫɢɪɭɟɬɫɹ ɤɨɧɟɰ 
ɦɢɤɪɨɩɥɚɫɬɢɤɚ, ɚ ɜ ɞɪɭɝɨɦ – ɤɨɧɟɰ ɧɢɬɢ, ɨɛɪɚɡɭɸɳɟɣ ɩɟɬɥɸ. 

 
Ɋɢɫ. 4. ɋɯɟɦɚ ɩɨɥɭɱɟɧɢɹ ɨɛɪɚɡɰɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɚɞɝɟɡɢɨɧɧɨɣ ɩɪɨɱɧɨɫɬɢ ɫɜɹɡɢ ɜɨɥɨɤɨɧ ɫ 

ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɦ ɫɜɹɡɭɸɳɢɦ ɜ ɦɢɤɪɨɩɥɚɫɬɢɤɟ:  
1 – ɧɢɬɶ, ɨɛɪɚɡɭɸɳɚɹ ɩɟɬɥɸ; 2 – ɦɢɤɪɨɩɥɚɫɬɢɤ; 3 – ɪɚɛɨɱɚɹ ɤɚɦɟɪɚ ɜɢɫɤɨɡɢɦɟɬɪɚ; 4 – ɝɪɭɡ;  

5 – ɫɯɟɦɚ ɡɚɬɹɝɢɜɚɧɢɹ ɭɡɥɚ ɧɚ ɦɢɤɪɨɩɥɚɫɬɢɤɟ 
 
ɉɪɢ ɧɚɩɪɹɠɟɧɢɢ ɫɞɜɢɝɚ, ɪɚɜɧɨɦ ɩɪɨɱɧɨɫɬɢ ɫɜɹɡɢ «ɩɨɥɢɦɟɪ–ɜɨɥɨɤɧɨ», ɩɪɨɢɫɯɨ-

ɞɢɬ ɨɬɪɵɜ ɩɥɚɫɬɢɤɚ ɨɬ ɨɯɜɚɬɵɜɚɸɳɟɣ ɟɝɨ ɩɟɬɥɢ, ɤɨɬɨɪɵɣ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɪɟɡɤɢɦ ɫɧɢ-
ɠɟɧɢɟɦ ɭɫɢɥɢɹ ɪɚɫɬɹɠɟɧɢɹ ɞɨ ɭɪɨɜɧɹ ɫɢɥɵ ɬɪɟɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɦɢɤɪɨɩɥɚɫɬɢɤɚ. 
Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɚɞɝɟɡɢɨɧɧɨɣ ɫɜɹɡɢ ɜɨɥɨɤɧɚ ɤ ɫɜɹɡɭɸɳɟɦɭ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɜɟɥɢɱɢɧɟ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɫɢɥɢɹ Ɋ, ɨɬɧɟɫɟɧɧɨɝɨ ɤ ɥɢɧɟɣɧɨɣ ɩɥɨɬɧɨɫɬɢ ɧɢɬɢ (ɬɟɤɫ). 

ɉɨɥɢɦɟɪɧɵɟ ɦɚɬɟɪɢɚɥɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɥɟɝɤɨɣ ɜɨɫɩɥɚɦɟɧɹɟɦɨ-
ɫɬɶɸ ɢ ɜ ɩɪɨɰɟɫɫɟ ɝɨɪɟɧɢɹ ɨɛɪɚɡɭɸɬ ɬɨɤɫɢɱɧɵɟ ɢ (ɢɥɢ) ɤɨɪɪɨɡɢɣɧɵɟ ɝɚɡɵ ɢ ɞɵɦ.  
Ƚɨɪɟɧɢɟ ɹɜɥɹɟɬɫɹ ɫɩɟɰɢɮɢɱɟɫɤɨɣ ɮɨɪɦɨɣ ɛɵɫɬɪɨɝɨ ɨɤɢɫɥɟɧɢɹ ɜɟɳɟɫɬɜɚ ɫ ɜɵɫɜɨɛɨɠɞɟ-
ɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɷɧɟɪɝɢɢ. ȼ ɫɥɭɱɚɟ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ – ɷɬɨ 
ɩɪɨɫɬɨ ɩɨɠɚɪ, ɤɨɬɨɪɵɣ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɛɵɫɬɪɵɦ ɯɢɦɢɱɟɫɤɢɦ ɫɝɨɪɚɧɢɟɦ ɭɝɥɟɜɨɞɨɪɨɞɚ 
ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɤɢɫɥɨɪɨɞɚ. 

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜɨɡɪɨɫ ɨɛɴɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɢɧɬɟ-
ɪɶɟɪɟ ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜɜɟɥɢ ɛɨɥɟɟ ɠɟɫɬɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɚɦ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɷɬɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɤɨɬɨɪɵɟ ɜɤɥɸɱɚɸɬ ɬɚɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, 
ɤɚɤ ɝɨɪɸɱɟɫɬɶ, ɞɵɦɨɨɛɪɚɡɨɜɚɧɢɟ, ɤɢɫɥɨɪɨɞɧɵɣ ɢɧɞɟɤɫ, ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ Д12, 15]. 

Ⱦɨ 2004 ɝ. ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɜ ɫɨ-
ɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɦɢ ɥɟɬɧɨɣ ɝɨɞɧɨɫɬɢ ɝɪɚɠɞɚɧɫɤɢɯ ɫɚɦɨɥɟɬɨɜ ɇɅȽȽɋ-3. Ɂɚɬɟɦ ɛɵɥ 
ɜɜɟɞɟɧ ɞɪɭɝɨɣ ɧɨɪɦɚɬɢɜɧɵɣ ɞɨɤɭɦɟɧɬ – Ⱥɜɢɚɰɢɨɧɧɵɟ ɩɪɚɜɢɥɚ (Ⱥɉ-25), ɨɛɟɫɩɟɱɢɜɚɸ-
ɳɢɣ ɝɚɪɦɨɧɢɡɚɰɢɸ ɚɜɢɚɰɢɨɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɫ ɮɟɞɟɪɚɥɶɧɵɦɢ ɧɨɪɦɚɦɢ, ɞɟɣɫɬɜɭɸɳɢɦɢ 
ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɬɪɚɧ ɦɢɪɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɋɒȺ (FAR), ȿɜɪɨɩɟɣɫɤɨɦ ɫɨɸɡɟ (JAR),  
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ȼɟɥɢɤɨɛɪɢɬɚɧɢɢ, əɩɨɧɢɢ ɢ ɞɪ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ Ⱥɜɢɚɰɢɨɧɧɵɟ ɉɪɚɜɢɥɚ ɜɤɥɸɱɟɧ 
ɪɹɞ ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ (ɉɪɢɥɨɠɟɧɢɟ F). 

ȼɚɠɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɨɬɜɟɪɠɞɟɧɧɨɝɨ ɫɜɹɡɭɸɳɟɝɨ ɹɜɥɹɟɬɫɹ ɝɨɪɸɱɟɫɬɶ, ɦɟɬɨɞɵ 
ɢɫɩɵɬɚɧɢɹ ɤɨɬɨɪɨɣ ɨɩɢɫɚɧɵ ɜ ȽɈɋɌ Ɋ 57924–2017. ȼ ɫɬɚɧɞɚɪɬɟ ɩɪɢɜɟɞɟɧɨ ɱɟɬɵɪɟ ɦɟ-
ɬɨɞɚ ɢɫɩɵɬɚɧɢɣ ɢ ɧɨɪɦɢɪɭɟɦɵɟ ɩɨɤɚɡɚɬɟɥɢ ɝɨɪɸɱɟɫɬɢ. ɂɫɩɵɬɚɧɢɹ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɜɨɡ-
ɞɟɣɫɬɜɢɢ ɩɥɚɦɟɧɢ ɝɨɪɟɥɤɢ ɧɚ ɨɛɪɚɡɟɰ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɪɚɡɦɟɪɚ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɜ ɡɚɞɚɧ-
ɧɨɦ ɩɨɥɨɠɟɧɢɢ, ɜ ɬɟɱɟɧɢɟ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɨɝɨ ɜɪɟɦɟɧɢ ɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɨɤɚɡɚɬɟɥɟɣ 
ɝɨɪɸɱɟɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɪɚɧɧɨɝɨ ɦɟɬɨɞɚ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɟɩɟɧɢ ɝɨɪɸɱɟɫɬɢ ɦɚɬɟɪɢɚɥɨɜ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɨɛɪɚɡɰɵ 
ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɝɨɪɢɡɨɧɬɭ ɜɟɪɬɢɤɚɥɶɧɨ, ɝɨɪɢɡɨɧɬɚɥɶɧɨ 
ɢ ɩɨɞ ɭɝɥɚɦɢ 45 ɢ 60 ɝɪɚɞɭɫɨɜ. 

ɉɪɢɦɟɧɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɟɣ ɜɥɢɹɟɬ ɧɚ ɜɵɛɨɪ ɦɟɬɨɞɚ ɢɫɩɵ-
ɬɚɧɢɣ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɷɤɫɩɨɡɢɰɢɢ ɩɥɚɦɟɧɟɦ ɝɨɪɟɥɤɢ. ɉɨɤɚɡɚɬɟɥɢ, ɨɩɪɟɞɟɥɹɟɦɵɟ 
ɫ ɩɨɦɨɳɶɸ ɨɩɢɫɚɧɧɵɯ ɦɟɬɨɞɨɜ: ɫɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɥɚɦɟɧɢ, ɞɥɢɧɚ ɩɪɨɝɨɪɚɧɢɹ, 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɫɬɚɬɨɱɧɨɝɨ ɝɨɪɟɧɢɹ ɢ/ɢɥɢ ɬɥɟɧɢɹ ɢ ɝɨɪɟɧɢɹ ɩɚɞɚɸɳɢɯ ɤɚɩɟɥɶ  
ɢ ɱɚɫɬɢɰ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɝɨɪɸɱɟɫɬɢ ɪɚɡɥɢɱɚɸɬ ɫɥɟɞɭɸɳɢɟ ɝɪɭɩɩɵ ɦɚɬɟɪɢɚɥɨɜ: 
ɬɪɭɞɧɨɫɝɨɪɚɸɳɢɟ, ɫɚɦɨɡɚɬɭɯɚɸɳɢɟ, ɦɟɞɥɟɧɧɨ ɫɝɨɪɚɸɳɢɟ, ɦɟɞɥɟɧɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɸ-
ɳɢɟ ɩɥɚɦɹ, ɫɝɨɪɚɸɳɢɟ. 

Ɇɟɬɨɞɵ ɢɫɩɵɬɚɧɢɹ ɢ ɩɪɟɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɝɨɪɸɱɟɫɬɢ ɢɡɥɨɠɟɧɵ ɜ ɉɪɢɥɨɠɟ-
ɧɢɢ ɤ ȽɈɋɌ Ɋ 57924–2017. 

ɂɫɩɵɬɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɵɦɨɨɛɪɚɡɨɜɚɧɢɹ ɩɪɨɜɨɞɹɬ ɜ ɞɵɦɨɜɨɣ 
ɤɚɦɟɪɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ Ⱥɉ-25, ɉɪɢɥɨɠɟɧɢɟ F, ɑɚɫɬɶ V, ȽɈɋɌ 24632–81. 
ɋɭɳɧɨɫɬɶ ɦɟɬɨɞɚ ɫɨɫɬɨɢɬ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɭɞɟɥɶɧɨɣ ɨɩɬɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɞɵɦɚ ɩɪɢ 
ɬɟɪɦɢɱɟɫɤɨɦ ɪɚɡɥɨɠɟɧɢɢ ɨɛɪɚɡɰɚ ɦɚɬɟɪɢɚɥɚ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɡɦɟɪɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɫɜɟɬɨɜɨɝɨ ɩɨɬɨɤɚ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɡɚɞɵɦɥɟɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɜ ɢɫɩɵɬɚɬɟɥɶɧɨɣ ɤɚ-
ɦɟɪɟ. ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɹɬɫɹ ɜ ɞɜɭɯ ɪɟɠɢɦɚɯ: ɩɥɚɦɟɧɧɨɝɨ ɝɨɪɟɧɢɹ ɢ ɬɥɟɧɢɹ. ȼ ɪɟɠɢɦɟ 
ɩɥɚɦɟɧɧɨɝɨ ɝɨɪɟɧɢɹ ɧɚ ɨɛɪɚɡɟɰ ɞɟɣɫɬɜɭɸɬ ɬɟɩɥɨɜɨɟ ɢɡɥɭɱɟɧɢɟ ɩɟɱɢ ɢ ɩɥɚɦɹ ɝɚɡɨɜɨɣ 
ɝɨɪɟɥɤɢ, ɜ ɪɟɠɢɦɟ ɬɥɟɧɢɹ – ɬɨɥɶɤɨ ɬɟɩɥɨɜɨɟ ɢɡɥɭɱɟɧɢɟ. ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɹɬ ɩɪɢ  
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Ʉɨɧɬɪɨɥɢɪɭɟɦɵɟ ɩɚɪɚɦɟɬɪɵ: ɨɩɬɢɱɟɫɤɚɹ ɩɥɨɬɧɨɫɬɶ ɞɵɦɚ ɡɚ 2, 4 ɦɢɧ ɢ ɦɚɤɫɢ-
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ɤɢɫɥɨɪɨɞɚ ɜ ɩɨɬɨɤɟ ɫɦɟɫɢ ɤɢɫɥɨɪɨɞɚ ɫ ɚɡɨɬɨɦ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɩɪɨɰɟɫɫɚ 
ɝɨɪɟɧɢɹ ɨɛɪɚɡɰɚ. 

ɂɫɩɵɬɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ ɩɪɨɜɨɞɹɬ ɜ ɩɪɨɬɨɱɧɨɦ 
ɤɚɥɨɪɢɦɟɬɪɟ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ Ⱥɉ-25, ɉɪɢɥɨɠɟɧɢɟ F, ɑɚɫɬɶ IV, ɋɌɉ 1-595-20-341. 
ɋɭɳɧɨɫɬɶ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɜɵɞɟɥɢɜɲɟɝɨɫɹ ɬɟɩɥɚ ɩɪɢ ɝɨ-
ɪɟɧɢɢ ɨɛɪɚɡɰɚ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɜɧɟɲɧɟɝɨ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ. ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɹɬ ɩɪɢ 
ɩɚɞɚɸɳɟɦ ɬɟɩɥɨɜɨɦ ɩɨɬɨɤɟ ɧɚ ɨɛɪɚɡɟɰ, ɪɚɜɧɨɦ 35 ɤȼɬ/ɦ2. 

Ʉɨɧɬɪɨɥɢɪɭɟɦɵɟ ɩɚɪɚɦɟɬɪɵ: ɦɚɤɫɢɦɚɥɶɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɵɞɟɥɟɧɢɹ ɬɟɩɥɚ, 
ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɜɵɞɟɥɢɜɲɟɝɨɫɹ ɬɟɩɥɚ ɡɚ ɩɟɪɜɵɟ 2 ɦɢɧ ɢɫɩɵɬɚɧɢɹ. 

 
Ɂɚɤɥɸɱɟɧɢɟ 

ɉɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɦɚɬɟɪɢɚɥ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɜ ɧɚɫɬɨɹ-
ɳɟɟ ɜɪɟɦɹ ɢɦɟɟɬɫɹ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɦɟɬɨɞɨɜ ɢɫɩɵɬɚɧɢɣ, ɩɨɡɜɨɥɹɸɳɢɯ ɩɪɨɜɨɞɢɬɶ  
ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɬɟɪɦɨɩɥɚɫɬɢɱɧɵɯ ɫɜɹɡɭɸɳɢɯ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɫɜɨɣɫɬɜɚɦ ɄɌɆ. 
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