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ɂɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ ɫɬɪɭɤɬɭɪɵ ɚɪɦɢɪɨɜɚɧɢɹ ɫɬɟɤɥɨɩɥɚɫɬɢɤɚ ɧɚ ɨɫɧɨɜɟ ɮɟɧɨɥɮɨɪɦɚɥɶ-
ɞɟɝɢɞɧɨɝɨ ɫɜɹɡɭɸɳɟɝɨ ɢ ɪɚɜɧɨɩɪɨɱɧɨɣ ɫɬɟɤɥɨɬɤɚɧɢ ɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫ-
ɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɚɜɢɚɰɢɨɧɧɵɯ ɧɨɪɦ. 

ɉɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɵɦɨɨɛɪɚɡɨɜɚɧɢɹ ɧɟ ɭɫɬɚɧɨɜɥɟɧɨ ɨɞɧɨɡɧɚɱɧɨɝɨ ɜɥɢɹɧɢɹ ɫɬɪɭɤ-
ɬɭɪɵ ɚɪɦɢɪɨɜɚɧɢɹ ɧɚ ɪɟɝɢɫɬɪɢɪɭɟɦɵɟ ɡɧɚɱɟɧɢɹ ɨɩɬɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɞɵɦɚ. 

ɉɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɝɨɪɸɱɟɫɬɢ ɢ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ ɞɥɹ ɞɚɧɧɨɝɨ ɬɢɩɚ ɦɚɬɟɪɢɚɥɚ ɩɨ-
ɥɭɱɟɧɨ, ɱɬɨ ɩɪɢ ɬɨɥɳɢɧɟ з2 ɦɦ ɧɚɢɯɭɞɲɢɟ ɡɧɚɱɟɧɢɹ ɢɦɟɟɬ ɦɚɬɟɪɢɚɥ ɫ ɨɞɧɨɧɚɩɪɚɜɥɟɧ-
ɧɨɣ ɫɬɪɭɤɬɭɪɨɣ ɚɪɦɢɪɨɜɚɧɢɹ. 

Кɥɸɱɟɜыɟ ɫɥɨɜɚ: ɩɨɥɢɦɟɪɧɵɣ ɤɨɦɩɨɡɢɰɢɨɧɧɵɣ ɦɚɬɟɪɢɚɥ, ɫɬɟɤɥɨɩɥɚɫɬɢɤ, ɩɨɠɚɪɨ-
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɝɨɪɸɱɟɫɬɶ, ɞɵɦɨɨɛɪɚɡɨɜɚɧɢɟ, ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ, ɭɤɥɚɞɤɚ, ɫɬɪɭɤɬɭɪɚ ɚɪɦɢ-
ɪɨɜɚɧɢɹ. 

 
S.L. Barbotko1, O.S. Volnyj1, V.I. Postnov1, E.N. Shurkova1 
 
INVESTIGATION  OF  THE  EFFECT  OF REINFORCEMENT  STRUCTURES 
ON  FIRE  HAZARD  CHARACTERISTICS  OF  THE  FIBERGLASS 
 

The influence of reinforcement scheme for fiberglass based on phenol-formaldehyde binder 
and equal-strength fiberglass on fire hazard characteristics determined in accordance with the 
requirements of aviation standards is investigated. 

There is no unambiguous effect of the reinforcement scheme on the recorded values of the 
optical density of smoke was established. 

According to the characteristics of flammability and heat release for this type of material, it 
was obtained that at a thickness of about 2 mm the material with a unidirectional reinforcement 
structure has the worst values. 

Keywords: polymeric composite material, fiberglass, fire safety, flammability, smoke density, 
heat release, scheme of laying, reinforcement structure. 

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

ȼɜɟɞɟɧɢɟ 
ȼɨ ɜɫɟɦ ɦɢɪɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɬɟɩɟɧɧɨɟ ɪɚɫɲɢɪɟɧɢɟ ɩɪɢɦɟɧɟɧɢɹ ɩɨɥɢɦɟɪɧɵɯ ɦɚ-

ɬɟɪɢɚɥɨɜ, ɨɧɢ ɜɵɬɟɫɧɹɸɬ ɬɚɤɢɟ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɤɚɤ ɫɬɚɥɶ ɢɥɢ ɚɥɸɦɢɧɢɣ, 
ɤɨɬɨɪɵɟ ɜɨ ɦɧɨɝɢɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɞɨ ɩɨɫɥɟɞɧɟɝɨ ɜɪɟɦɟɧɢ ɫɱɢɬɚɥɢɫɶ ɧɟɡɚ-
ɦɟɧɢɦɵɦɢ. ɗɬɨ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɬɨɝɨ, ɱɬɨ ɩɨɥɢɦɟɪɧɵɟ ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ 
(ɉɄɆ) ɨɛɟɫɩɟɱɢɜɚɸɬ ɥɭɱɲɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨ ɫɨɨɬɧɨɲɟɧɢɸ «ɩɪɨɱɧɨɫɬɶ–ɦɚɫɫɚ». Ɋɚ-
ɛɨɬɵ ɩɨ ɜɧɟɞɪɟɧɢɸ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɉɄɆ ɧɚɢɛɨɥɶɲɭɸ ɚɤɬɭɚɥɶɧɨɫɬɶ ɢɦɟɸɬ ɜ ɚɜɢɚ-
ɰɢɨɧɧɨ-ɤɨɫɦɢɱɟɫɤɨɣ ɨɬɪɚɫɥɢ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɢɥɭɱɲɟɣ ɜɟɫɨɜɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
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ɉɄɆ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɨɜ ɧɚɝɪɭɠɟɧɢɹ ɜ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɹɯ ɪɚɛɨɬɵ ɩɪɢɦɟɧɹɸɬ 
ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɧɚɩɨɥɧɢɬɟɥɟɣ ɢ ɪɚɡɧɵɟ ɫɯɟɦɵ ɢɯ ɭɤɥɚɞɤɢ (ɫɬɪɭɤɬɭɪɵ ɚɪɦɢɪɨɜɚɧɢɹ). ȼ 
ȼɂȺɆ ɡɚ ɟɝɨ 85-ɥɟɬɧɸɸ ɢɫɬɨɪɢɸ ɪɚɡɪɚɛɨɬɚɧɵ ɦɧɨɝɢɟ ɞɟɫɹɬɤɢ ɪɚɡɥɢɱɧɵɯ ɩɨɥɢɦɟɪɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ, ɷɬɚ ɪɚɛɨɬɚ ɧɟ ɩɪɟɤɪɚɳɚɟɬɫɹ ɢ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ Д1–5]. 

ɉɨɞɚɜɥɹɸɳɟɟ ɛɨɥɶɲɢɧɫɬɜɨ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢɡ-ɡɚ ɫɜɨɟɣ ɨɪɝɚɧɢɱɟɫɤɨɣ 
ɩɪɢɪɨɞɵ ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ ɫɬɟɩɟɧɢ ɹɜɥɹɸɬɫɹ ɩɨɠɚɪɨɨɩɚɫɧɵɦɢ, ɬɚɤ ɤɚɤ ɫɩɨɫɨɛɧɵ  
ɤ ɜɨɫɩɥɚɦɟɧɟɧɢɸ, ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɦɭ ɝɨɪɟɧɢɸ ɫ ɜɵɞɟɥɟɧɢɟɦ ɬɟɩɥɚ, ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ 
ɩɥɚɦɟɧɢ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ, ɨɛɪɚɡɨɜɚɧɢɸ ɞɵɦɚ ɢ ɬɨɤɫɢɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɬɟɪɦɨɞɟɫɬɪɭɤɰɢɢ. 
ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɩɨɥɢɦɟɪɧɵɯ  
ɦɚɬɟɪɢɚɥɨɜ ɚɜɢɚɰɢɨɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɨ, ɧɚɩɪɢɦɟɪ, ɜ ɪɚɛɨɬɟ Д6Ж. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ ɚɜɢɚɰɢɨɧɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ ɩɪɨɜɨɞɹɬ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ, ɨɞɧɚɤɨ ɨɰɟɧɤɟ ɜɥɢɹɧɢɹ ɫɬɪɭɤɬɭɪɵ 
ɧɚɩɨɥɧɢɬɟɥɹ ɞɨ ɩɨɫɥɟɞɧɟɝɨ ɜɪɟɦɟɧɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɭɞɟɥɹɥɨɫɶ ɜɧɢɦɚɧɢɹ. ɇɚɩɪɢɦɟɪ, ɜ 
ɤɧɢɝɟ Д7Ж ɨɬɦɟɱɚɟɬɫɹ ɜɥɢɹɧɢɟ ɫɬɪɭɤɬɭɪɵ ɧɚɩɨɥɧɢɬɟɥɹ ɧɚ ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɉɄɆ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɨɫɥɟ ɜɨɡɞɟɣɫɬɜɢɹ ɨɝɧɹ, ɧɨ ɫɨɜɟɪɲɟɧɧɨ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜɥɢɹɧɢɟ 
ɫɬɪɭɤɬɭɪɵ ɚɪɦɢɪɨɜɚɧɢɹ ɧɚ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɶ. 

Ɋɚɧɟɟ ɩɪɨɜɟɞɟɧɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ, ɧɚɩɪɢɦɟɪ ɜ ɪɚɛɨɬɟ Д8Ж, ɩɨɤɚɡɚɧɨ, ɱɬɨ ɧɚ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɉɄɆ ɜɥɢɹɟɬ ɧɟ ɬɨɥɶɤɨ ɜɢɞ ɢ ɫɨɞɟɪɠɚɧɢɟ ɩɨɥɢɦɟ-
ɪɚ, ɧɨ ɬɚɤɠɟ ɜɢɞ ɢ ɩɨɜɟɪɯɧɨɫɬɧɚɹ ɩɥɨɬɧɨɫɬɶ ɧɚɩɨɥɧɢɬɟɥɹ.  

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɫɞɟɥɚɧɚ ɩɨɩɵɬɤɚ ɨɰɟɧɢɬɶ ɜɥɢɹɧɢɟ ɫɬɪɭɤɬɭɪɵ ɚɪɦɢɪɨɜɚɧɢɹ ɧɚ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ. Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɜ ɪɚɦɤɚɯ ɪɟɚɥɢɡɚɰɢɢ ɤɨɦɩɥɟɤɫɧɨ-
ɝɨ ɧɚɭɱɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ 2. «Ɏɭɧɞɚɦɟɧɬɚɥɶɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɤɜɚɥɢɮɢ-
ɤɚɰɢɹ ɦɚɬɟɪɢɚɥɨɜ, ɧɟɪɚɡɪɭɲɚɸɳɢɣ ɤɨɧɬɪɨɥɶ» ɤɨɦɩɥɟɤɫɧɨɣ ɧɚɭɱɧɨɣ ɩɪɨɛɥɟɦɵ 2.2. 
«Ʉɜɚɥɢɮɢɤɚɰɢɹ ɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɨɜ» («ɋɬɪɚɬɟɝɢɱɟɫɤɢɟ ɧɚɩɪɚɜɥɟɧɢɹ ɪɚɡɜɢɬɢɹ 
ɦɚɬɟɪɢɚɥɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ ɢɯ ɩɟɪɟɪɚɛɨɬɤɢ ɧɚ ɩɟɪɢɨɞ ɞɨ 2030 ɝɨɞɚ») Д9–11]. 
 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 
ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɵɛɪɚɧ ɫɬɟɤɥɨɩɥɚɫɬɢɤ ȼɉɋ-42ɉ/Ɍ-64, ɢɡɝɨ-

ɬɚɜɥɢɜɚɟɦɵɣ ɢɡ ɩɪɟɩɪɟɝɚ ɧɚ ɨɫɧɨɜɟ ɮɟɧɨɥɮɨɪɦɚɥɶɞɟɝɢɞɧɨɝɨ ɫɜɹɡɭɸɳɟɝɨ ȼɋɆ-16Ɇ ɢ 
ɫɬɟɤɥɨɬɤɚɧɢ Ɍ-64(ȼɆɉ). 

ɉɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɨɛɪɚɡɰɨɜ ɢɡɦɟɧɹɥɢ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 
– ɤɨɥɢɱɟɫɬɜɨ ɫɥɨɟɜ ɫɬɟɤɥɨɬɤɚɧɢ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɬɨɥɳɢɧɭ ɢ ɩɨɜɟɪɯɧɨɫɬɧɭɸ ɩɥɨɬ-

ɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ; 
– ɭɤɥɚɞɤɭ ɫɬɟɤɥɨɬɤɚɧɢ. 

Ʉɨɥɢɱɟɫɬɜɨ ɫɥɨɟɜ ɫɬɟɤɥɨɬɤɚɧɢ ɜ ɨɛɪɚɡɰɚɯ ɦɟɧɹɥɢ ɨɬ 5 ɞɨ 21. 
ɋɬɟɤɥɨɬɤɚɧɶ Ɍ-64(ȼɆɉ) ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɩɨ Ɍɍ5952-009-16319666–98 ɢ ɢɦɟɟɬ 

ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
– ɬɢɩ ɩɟɪɟɩɥɟɬɟɧɢɹ – ɫɚɬɢɧ 8/3; 
– ɬɨɥɳɢɧɚ 0,09˃0,01 ɦɦ; 
– ɩɥɨɬɧɨɫɬɶ ɬɤɚɧɢ – ɩɨ ɨɫɧɨɜɟ 22˃1 ɧɢɬɟɣ/ɫɦ, ɩɨ ɭɬɤɭ 24˃1 ɧɢɬɟɣ/ɫɦ; 
– ɪɚɡɪɵɜɧɚɹ ɧɚɝɪɭɡɤɚ – ɩɨ ɨɫɧɨɜɟ 882 ɇ, ɩɨ ɭɬɤɭ 490 ɇ; 
– ɩɨɜɟɪɯɧɨɫɬɧɚɹ ɩɥɨɬɧɨɫɬɶ 95˃5 ɝ/ɦ2. 

ɏɨɬɹ ɬɤɚɧɶ ɮɨɪɦɚɥɶɧɨ ɫɱɢɬɚɟɬɫɹ ɪɚɜɧɨɩɪɨɱɧɨɣ, ɬɟɦ ɧɟ ɦɟɧɟɟ ɫɭɳɟɫɬɜɭɸɬ ɡɧɚ-
ɱɢɬɟɥɶɧɵɟ (ɩɨɱɬɢ ɞɜɭɤɪɚɬɧɵɟ) ɪɚɡɥɢɱɢɹ ɩɨ ɩɪɨɱɧɨɫɬɢ ɜ ɩɪɨɞɨɥɶɧɨɦ ɢ ɩɨɩɟɪɟɱɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɹɯ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɦɚɬɟɪɢɚɥɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ 
ɫɯɟɦɵ ɭɤɥɚɞɤɢ (ɫɬɪɭɤɬɭɪɵ ɚɪɦɢɪɨɜɚɧɢɹ): ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɚɹ (ɜɫɟ ɫɥɨɢ ɫɬɟɤɥɨɬɤɚɧɢ 
ɢɦɟɸɬ ɨɞɢɧɚɤɨɜɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɩɨ ɨɫɧɨɜɟ), ɨɪɬɨɬɪɨɩɧɨɟ (ɱɟɪɟɞɨɜɚɧɢɟ ɫɥɨɟɜ ɫɬɟɤɥɨɬɤɚ-
ɧɢ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨ ɨɫɧɨɜɟ ɢ ɩɨ ɭɬɤɭ) ɢɥɢ ɤɜɚɡɢɢɡɨɬɪɨɩɧɨɟ (ɱɟɪɟɞɨɜɚɧɢɟ ɫɥɨɟɜ 
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ɫɬɟɤɥɨɬɤɚɧɢ ɫ ɭɤɥɚɞɤɨɣ ɩɪɨɞɨɥɶɧɨɣ, ɩɨɩɟɪɟɱɧɨɣ ɢ ɩɨɞ ɭɝɥɨɦ 45 ɝɪɚɞɭɫɨɜ). Ɋɚɡɥɢɱɢɹ ɜ 
ɬɨɥɳɢɧɟ ɢ ɩɥɨɬɧɨɫɬɢ ɧɢɬɟɣ ɩɨ ɨɫɧɨɜɟ ɢ ɭɬɤɭ, ɚ ɬɚɤɠɟ ɢɯ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɨɪɢɟɧɬɚɰɢɹ 
ɜ ɫɯɟɦɟ ɭɤɥɚɞɤɢ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɧɚ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɚɬɟɪɢɚɥɚ, ɚ ɫɨɨɬ-
ɜɟɬɫɬɜɟɧɧɨ – ɧɚ ɟɝɨ ɩɪɨɝɪɟɜ, ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɜɵɯɨɞ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɨ-
ɞɭɤɬɨɜ ɬɟɪɦɨɞɟɫɬɪɭɤɰɢɢ. ȼɥɢɹɧɢɟ ɚɧɢɡɨɬɪɨɩɧɨɝɨ ɧɚɩɨɥɧɢɬɟɥɹ ɧɚ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ 
ɫɜɨɣɫɬɜɚ ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɨɬɦɟɱɟɧɨ ɜ ɪɚɛɨɬɟ Д12Ж. 

ɉɨɷɬɨɦɭ ɜ ɩɪɨɰɟɫɫɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɟɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫ-
ɧɨɫɬɢ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɚɯ ɭɤɥɚɞɤɢ – ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɜɚɪɢɚɧɬɵ ɭɤɥɚɞɤɢ 
ɫɬɟɤɥɨɬɤɚɧɢ: 

– ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɚɹ (0° ɢɥɢ 90°); 
– ɨɪɬɨɬɪɨɩɧɚɹ (˃45° ɢɥɢ 0–90°); 
– ɤɜɚɡɢɢɡɨɬɪɨɩɧɚɹ (0°–90°–˃45°). 

ɋɨɞɟɪɠɚɧɢɟ ɩɨɥɢɦɟɪɧɨɣ ɦɚɬɪɢɰɵ ɜ ɫɨɫɬɚɜɟ ɨɛɪɚɡɰɨɜ ɜɚɪɶɢɪɨɜɚɥɢ ɨɬ 40,1 ɞɨ 
48,4% (ɩɨ ɦɚɫɫɟ). 

Ɉɝɧɟɜɵɟ ɢɫɩɵɬɚɧɢɹ ɨɛɪɚɡɰɨɜ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨ-
ɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɩɪɨɜɨɞɢɥɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɢ ɦɟɬɨɞɚɦɢ, ɨɩɢɫɚɧɧɵɦɢ 
ɜ Ⱥɜɢɚɰɢɨɧɧɵɯ ɩɪɚɜɢɥɚɯ (Ⱥɉ-25, ɉɪɢɥɨɠɟɧɢɟ F, ɑɚɫɬɢ I, IV ɢ V) [13]: 

– ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɝɨɪɸɱɟɫɬɢ (Ⱥɉ-25, ɉɪɢɥɨɠɟɧɢɟ F, ɑɚɫɬɶ I, ȽɈɋɌ Ɋ 57924–2017, 
ɈɋɌ1 90094–79). ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɢɥɢ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɦɚɪɤɢ AA07 ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɮɢɪɦɵ Noselab (ɂɬɚɥɢɹ) ɩɨ ɦɟɬɨɞɭ 2 (ɜɟɪɬɢɤɚɥɶɧɚɹ ɨɪɢɟɧɬɚɰɢɹ ɨɛɪɚɡɰɚ, ɩɪɨɞɨɥɠɢ-
ɬɟɥɶɧɨɫɬɶ ɷɤɫɩɨɡɢɰɢɢ ɩɥɚɦɟɧɟɦ ɝɨɪɟɥɤɢ 60 ɫ). ȼ ɩɪɨɰɟɫɫɟ ɢɫɩɵɬɚɧɢɹ ɪɟɝɢɫɬɪɢɪɨɜɚɥɢ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɫɬɚɬɨɱɧɨɝɨ (ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ) ɝɨɪɟɧɢɹ ɢ ɞɥɢɧɭ ɩɪɨɝɨɪɚɧɢɹ  
ɨɛɪɚɡɰɚ; 

– ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ ɩɪɢ ɝɨɪɟɧɢɢ (Ⱥɉ-25, ɉɪɢɥɨɠɟɧɢɟ F, ɑɚɫɬɶ IV, 
ȽɈɋɌ Ɋ 57928–2017). ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɢɥɢ ɜ ɩɪɨɬɨɱɧɨɦ ɤɚɥɨɪɢɦɟɬɪɟ ɬɢɩɚ OSU (ɦɨ-
ɞɢɮɢɤɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɚɜɢɚɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ – ASTM E906 Con-
figuration A) ɩɪɢ ɩɚɞɚɸɳɟɦ ɬɟɩɥɨɜɨɦ ɩɨɬɨɤɟ ɧɚ ɨɛɪɚɡɟɰ, ɪɚɜɧɨɦ 35 ɤȼɬ/ɦ2. ɉɨ ɪɟɡɭɥɶ-
ɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ ɪɟɝɢɫɬɪɢɪɨɜɚɥɢ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: ɦɚɤɫɢɦɚɥɶɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɜɵɞɟɥɟɧɢɹ ɬɟɩɥɚ (MHRR), ɤȼɬ/ɦ2; ɜɪɟɦɹ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ, ɫ; ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɜɵɞɟɥɢɜɲɟɝɨɫɹ ɬɟɩɥɚ ɡɚ ɩɟɪɜɵɟ 2 ɦɢɧ ɢɫɩɵɬɚɧɢɹ 
(THR2), (ɤȼɬ∙ɦɢɧ)/ɦ2; 

– ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ ɞɵɦɨɨɛɪɚɡɭɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ (Ⱥɉ-25, ɉɪɢɥɨɠɟɧɢɟ F, ɑɚɫɬɶ V, 
ȽɈɋɌ 24632–81). ɂɫɩɵɬɚɧɢɹ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɞɵɦɨɨɛɪɚɡɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢ ɜ ɞɜɭɯ ɪɟ-
ɠɢɦɚɯ: «ɝɨɪɟɧɢɟ» (ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɢ ɩɥɚɦɟɧɢ) ɢ «ɩɢɪɨ-
ɥɢɡ» (ɬɨɥɶɤɨ ɜɨɡɞɟɣɫɬɜɢɟ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ). ɂɫɩɵɬɚɧɢɹ ɩɪɨɜɨɞɢɥɢ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ 
ɦɚɪɤɢ SD#1 ɩɪɨɢɡɜɨɞɫɬɜɚ ɮɢɪɦɵ Govmark (ɋɒȺ), ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɫɬɚɧɞɚɪɬɚɦ 
ASTM E662 ɢ ASTM F814, ɩɪɢ ɜɟɪɬɢɤɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ ɨɛɪɚɡɰɚ ɢ ɩɚɞɚɸɳɟɦ ɬɟɩɥɨ-
ɜɨɦ ɩɨɬɨɤɟ ɧɚ ɨɛɪɚɡɟɰ, ɪɚɜɧɨɦ 25 ɤȼɬ/ɦ2. ȼ ɩɪɨɰɟɫɫɟ ɢɫɩɵɬɚɧɢɹ ɪɟɝɢɫɬɪɢɪɨɜɚɥɢ ɨɩɬɢ-
ɱɟɫɤɭɸ ɩɥɨɬɧɨɫɬɶ ɞɵɦɚ ɱɟɪɟɡ 2 ɦɢɧ (D2), 4 ɦɢɧ (D4) ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɫɬɢɝɚɟɦɭɸ ɜ 
ɩɪɨɰɟɫɫɟ ɷɤɫɩɟɪɢɦɟɧɬɚ (Dmax). 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɜɢɞɚ/ɪɟɠɢɦɚ ɨɝɧɟɜɵɯ ɢɫɩɵɬɚɧɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɹɬɨɣ ɩɪɚɤ-
ɬɢɤɨɣ ɢɫɩɵɬɚɧɢɣ ɦɚɬɟɪɢɚɥɨɜ ɚɜɢɚɰɢɨɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɧɚ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɶ Д13–16] 
ɢɫɩɵɬɵɜɚɥɢ ɩɨ ɬɪɢ ɩɚɪɚɥɥɟɥɶɧɵɯ ɨɛɪɚɡɰɚ. 

ɇɚ ɨɛɪɚɡɰɚɯ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ ɩɪɢ ɝɨɪɟɧɢɢ (ɪɚɡɦɟɪ 150×150 ɦɦ) 
ɨɩɪɟɞɟɥɹɥɢ ɦɚɫɫɭ ɢ ɪɚɫɫɱɢɬɵɜɚɥɢ ɩɨɜɟɪɯɧɨɫɬɧɭɸ ɩɥɨɬɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɜ ɝ/ɫɦ2. 

Ⱦɚɧɧɵɟ ɩɨ ɨɛɪɚɡɰɚɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɠɚɪ-
ɧɨɣ ɨɩɚɫɧɨɫɬɢ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 1. 
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Ɍɚɛɥɢɰɚ 1 
ɉɚɪɚɦɟɬɪɵ ɨɛɪɚɡɰɨɜ ɢɡ ɫɬɟɤɥɨɩɥɚɫɬɢɤɚ ȼɉɋ-42ɉ/Ɍ-64  

ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɨɝɧɟɜɵɯ ɢɫɩɵɬɚɧɢɣ 

ɇɚɩɪɚɜɥɟɧɢɟ 
ɭɤɥɚɞɤɢ 

ɍɫɥɨɜɧɵɣ 
ɧɨɦɟɪ 

ɨɛɪɚɡɰɚ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɫɥɨɟɜ 

ɫɬɟɤɥɨɬɤɚɧɢ 

Ɍɨɥɳɢɧɚ 
ɨɛɪɚɡɰɚ, 

ɦɦ 

ɉɨɜɟɪɯɧɨɫɬɧɚɹ 
ɩɥɨɬɧɨɫɬɶ, 

ɝ/ɦ2 

ɋɨɞɟɪɠɚɧɢɟ 
ɫɜɹɡɭɸɳɟɝɨ, 
% (ɩɨ ɦɚɫɫɟ) 

Д0°Ж 1 6 0,65–0,68 1023 41,5 
 2 10 1,04–1,05 1673 41,8 

 3 20 2,00–2,01 3339 41,7 

Д0°; 90°] 4 5 0,54–0,56 875 42,5 
 5 11 1,18–1,19 1934 43,0 

 6 19 1,81–1,86 3166 40,1 

Д˃45°] 7 5 0,59–0,62 929 44,8 
 8 11 1,20–1,30 1983 45,0 

 9 21 2,51–2,58 4031 48,4 

Д0°; 90°; ˃45°] 10 6 0,60–0,67 1017 41,7 
 11 12 1,21–1,25 2057 41,2 

 12 18 1,89–1,91 3171 43,6 

 
Ɋɟɡɭɥɶɬɚɬɵ ɢ ɨɛɫɭɠɞɟɧɢɟ 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɨɛɪɚɡɰɨɜ ɢɡ ɫɬɟɤ-
ɥɨɩɥɚɫɬɢɤɚ ȼɉɋ-42ɉ/Ɍ-64 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 2–4. 

ȼɫɟ ɢɫɩɵɬɚɧɧɵɟ ɨɛɪɚɡɰɵ ɩɨ ɞɵɦɨɨɛɪɚɡɭɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɨɬɧɨɫɢɥɢɫɶ ɤɨ ɜɬɨ-
ɪɨɣ ɝɪɭɩɩɟ (ɫɥɚɛɨɞɵɦɹɳɢɟ) ɢɥɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɟɟ ɩɪɟɜɵɲɚɥɢ – ɨɩɬɢɱɟɫɤɚɹ ɩɥɨɬ-
ɧɨɫɬɶ ɞɵɦɚ (ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɥɳɢɧɵ ɨɛɪɚɡɰɨɜ) ɡɚ ɩɟɪɜɵɟ 2 ɢ 4 ɦɢɧ ɫɨɫɬɚɜɥɹɥɚ  
0–39 ɟɞ., ɚ ɦɚɤɫɢɦɚɥɶɧɚɹ – ɨɬ 5 ɞɨ 53 ɟɞ. Ɂɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɣ ɪɚɡɛɪɨɫ ɡɧɚɱɟɧɢɣ ɨɩ-
ɬɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɞɵɦɚ ɩɪɢ ɩɚɪɚɥɥɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ ɫɨɩɨɫɬɚɜɢɦ ɫ ɪɟɝɢɫɬɪɢɪɭ-
ɟɦɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɨɩɬɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɞɵɦɚ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɰɟɧɢɬɶ ɜɥɢɹɧɢɟ 
ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ ɫɬɪɨɟɧɢɹ ɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɵɦɨɨɛɪɚɡɭɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɞɥɹ 
ɞɚɧɧɨɝɨ ɬɢɩɚ ɦɚɬɟɪɢɚɥɚ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ. ɉɨɷɬɨɦɭ ɜ ɩɨɫɥɟɞɭɸɳɟɦ 
ɩɪɨɜɨɞɢɥɫɹ ɚɧɚɥɢɡ ɜɥɢɹɧɢɹ ɫɬɪɭɤɬɭɪɵ (ɫɯɟɦɵ ɭɤɥɚɞɤɢ) ɬɨɥɶɤɨ ɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  
ɝɨɪɸɱɟɫɬɢ ɢ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ. 

Ⱥɜɬɨɪɚɦɢ ɞɚɧɧɨɣ ɫɬɚɬɶɢ ɛɵɥɚ ɫɞɟɥɚɧɚ ɩɨɩɵɬɤɚ ɨɰɟɧɢɬɶ ɜɥɢɹɧɢɟ ɭɤɥɚɞɤɢ ɧɚ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ ɝɨɪɸɱɟɫɬɢ ɢ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ. Ʉɚɤ ɛɵɥɨ ɩɨɤɚɡɚɧɨ ɪɚɧɟɟ, ɧɚɩɪɢɦɟɪ ɜ 
ɪɚɛɨɬɟ Д17Ж, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɚɜɢɚɰɢɨɧɧɵɯ ɧɨɪɦ, ɫɭɳɟɫɬɜɟɧɧɵɦ ɨɛɪɚɡɨɦ ɡɚɜɢɫɹɬ ɨɬ ɬɚɤɢɯ ɮɚɤɬɨ-
ɪɨɜ, ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɫɥɨɟɜ ɧɚɩɨɥɧɢɬɟɥɹ, ɬɨɥɳɢɧɚ ɨɛɪɚɡɰɚ ɢ ɫɨɞɟɪɠɚɧɢɟ ɩɨɥɢɦɟɪɧɨɝɨ 
ɫɜɹɡɭɸɳɟɝɨ. ɉɨɫɤɨɥɶɤɭ ɜ ɫɜɹɡɢ ɫ ɪɚɡɥɢɱɧɵɦɢ ɜɚɪɢɚɧɬɚɦɢ ɫɬɪɭɤɬɭɪ ɚɪɦɢɪɨɜɚɧɢɹ 
ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ ɪɚɡɥɢɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɥɨɟɜ ɧɚɩɨɥɧɢɬɟɥɹ ɢ ɨɛɪɚɡɰɵ ɧɟɫɤɨɥɶɤɨ ɪɚɡ-
ɥɢɱɚɥɢɫɶ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɫɜɹɡɭɸɳɟɝɨ, ɬɨ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɨɛɴɟɤɬɢɜɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 
ɨɩɪɨɛɨɜɚɧɵ ɧɟɫɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ ɩɨɫɬɪɨɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɟɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɠɚɪɧɨɣ 
ɨɩɚɫɧɨɫɬɢ: ɫ ɢɡɦɟɧɟɧɢɟɦ ɬɨɥɳɢɧɵ, ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɩɥɨɬɧɨɫɬɢ, ɦɚɫɫɵ ɩɨɥɢɦɟɪɚ  
ɢ ɤɨɥɢɱɟɫɬɜɚ ɫɥɨɟɜ ɧɚɩɨɥɧɢɬɟɥɹ. 

ɇɚ ɪɢɫ. 1 ɢ 2 ɩɪɢɜɟɞɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɨɪɸɱɟɫɬɢ – 
ɞɥɢɧɵ ɩɪɨɝɨɪɚɧɢɹ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɨɫɬɚɬɨɱɧɨɝɨ (ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ) ɝɨɪɟɧɢɹ. 
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Ɍɚɛɥɢɰɚ 2 
Ⱦɚɧɧɵɟ ɩɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɝɨɪɸɱɟɫɬɢ ɫɬɟɤɥɨɩɥɚɫɬɢɤɚ ȼɉɋ-42ɉ/Ɍ-64  

ɩɪɢ ɜɪɟɦɟɧɢ ɷɤɫɩɨɡɢɰɢɢ 60 ɫ 
ɍɫɥɨɜɧɵɣ ɧɨɦɟɪ  

ɨɛɪɚɡɰɚ – ɫɦ. ɬɚɛɥ. 1 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɫɬɚɬɨɱɧɨɝɨ 

ɝɨɪɟɧɢɹ, ɫ 
Ⱦɥɢɧɚ ɨɛɭɝɥɢɜɚɧɢɹ, ɦɦ 

1 2 74 
 2 78 
 1 76 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 2 76 
2 3 82 
 3 93 
 1 76 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 2 84 
3 10 45 
 17 56 
 16 54 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 14 52 
4 1 112 
 1 89 
 2 99 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 1 100 
5 2 73 
 5 83 
 10 92 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 6 83 
6 11 55 
 6 53 
 4 44 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 7 51 
7 1 87 
 2 102 
 2 99 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 2 96 
8 1 84 
 3 74 
 10 75 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 5 78 
9 8 42 
 7 33 
 0 44 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 5 40 
10 1 88 

 2 94 
 1 90 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 1 91 
11 2 71 

 1 86 
 0 70 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 1 76 
12 0 53 

 10 54 
 0 60 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 3 56 
 



ǶȟȝȩȠаțȖя  ȚаȠеȞȖаșȜȐ 

 

 

ȀǾȁДЫ  ВǶАǺ  №4 (мл)  з01о                                                                                                                         113 

 

Ɍɚɛɥɢɰɚ 3 
Ⱦɚɧɧɵɟ ɩɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ ɫɬɟɤɥɨɩɥɚɫɬɢɤɚ ȼɉɋ-42ɉ/Ɍ-64 
ɍɫɥɨɜɧɵɣ ɧɨɦɟɪ  

ɨɛɪɚɡɰɚ – ɫɦ. ɬɚɛɥ. 1 
Ɇɚɤɫɢɦɚɥɶɧɚɹ  
ɢɧɬɟɧɫɢɜɧɨɫɬɶ  

ɜɵɞɟɥɟɧɢɹ ɬɟɩɥɚ 
(ɩɢɤ), ɤȼɬ/ɦ2 

ȼɪɟɦɹ  
ɞɨɫɬɢɠɟɧɢɹ  
ɦɚɤɫɢɦɭɦɚ,  

ɫ 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ  
ɜɵɞɟɥɢɜɲɟɝɨɫɹ ɬɟɩɥɚ 

ɡɚ ɩɟɪɜɵɟ 2 ɦɢɧ, 
ɤȼɬ·ɦɢɧ/ɦ2 

1 65 28 43 
 78 34 47 
 47 27 42 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 63 – 44 
2 46 79 51 
 74 35 59 
 65 60 61 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 62 – 57 
3 109 69 86 
 78 117 70 
 86 66 87 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 91 – 81 
4 65 27 39 
 110 22 44 
 80 29 47 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 85 – 43 
5 67 65 66 
 58 76 67 
 78 61 73 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 68 – 69 
6 49 178 30 
 52 141 34 
 48 189 20 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 50 – 28 
7 97 28 56 
 97 28 47 
 87 28 52 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 94 – 52 
8 90 56 87 
 78 57 80 
 78 67 87 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 82 – 85 
9 64 151 42 
 56 213 8 
 77 175 20 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 66 – 23 
10 73 33 52 

 104 30 51 
 47 33 42 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 75 – 48 
11 53 79 62 

 83 64 76 
 72 64 78 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 69 – 72 
12 84 102 82 

 57 153 24 
 75 125 43 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 72 – 50 
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Ɍɚɛɥɢɰɚ 4 
Ⱦɚɧɧɵɟ ɩɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɞɵɦɨɨɛɪɚɡɨɜɚɧɢɹ ɫɬɟɤɥɨɩɥɚɫɬɢɤɚ ȼɉɋ-42ɉ/Ɍ-64 
ɍɫɥɨɜɧɵɣ ɧɨɦɟɪ  

ɨɛɪɚɡɰɚ – ɫɦ. ɬɚɛɥ. 1 
Ⱦɵɦɨɨɛɪɚɡɨɜɚɧɢɟ ɩɪɢ ɝɨɪɟɧɢɢ/ɩɢɪɨɥɢɡɟ 

D2 D4 Dmax 
1 4/0 4/1 5/23 
 8/1 12/7 39/17 
 3/0 6/1 53/6 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 5/1 7/3 32/15 
2 0/1 1/3 12/13 
 8/1 10/5 10/14 
 1/1 6/5 12/10 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 3/1 6/4 11/12 
3 1/1 3/6 15/19 
 1/1 3/2 13/11 
 1/0 5/2 15/13 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 1/1 4/3 14/14 
4 9/1 10/2 16/6 
 1/1 2/3 9/6 
 1/1 4/2 10/5 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 4/1 5/2 12/6 
5 4/0 7/1 11/7 
 13/0 17/0 17/6 
 21/1 26/2 27/7 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 12/1 17/1 18/7 
6 1/1 3/4 14/17 
 0/2 2/7 9/24 
 1/1 5/2 15/16 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 1/1 3/4 13/19 
7 4/2 4/6 7/9 
 4/2 5/4 9/7 
 3/3 4/5 6/7 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 4/2 4/5 7/8 
8 23/2 39/7 39/15 
 22/1 27/2 27/10 
 2/1 6/2 13/9 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 16/1 24/4 26/11 
9 1/1 6/1 16/7 
 1/2 1/3 9/11 
 1/0 11/2 17/12 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 1/1 6/2 14/10 
10 6/2 7/5 12/10 

 1/2 3/5 9/10 
 1/1 3/4 8/8 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 3/2 4/5 10/9 
11 1/0 3/2 9/7 

 17/0 19/1 19/8 
 29/0 29/2 30/8 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 16/0 17/2 19/8 
12 1/3 3/3 10/4 

 0/1 2/1 17/13 
 1/0 3/1 17/17 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 1/1 3/2 15/11 



ǶȟȝȩȠаțȖя  ȚаȠеȞȖаșȜȐ 

 

 

ȀǾȁДЫ  ВǶАǺ  №4 (мл)  з01о                                                                                                                         115 

 

 
Ɋɢɫ. 1. ȼɥɢɹɧɢɟ ɫɬɪɭɤɬɭɪɵ ɚɪɦɢɪɨɜɚɧɢɹ ɧɚ ɞɥɢɧɭ ɩɪɨɝɨɪɚɧɢɹ ɦɚɬɟɪɢɚɥɚ 

 

 
Ɋɢɫ. 2. ȼɥɢɹɧɢɟ ɫɬɪɭɤɬɭɪɵ ɚɪɦɢɪɨɜɚɧɢɹ ɧɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɫɬɚɬɨɱɧɨɝɨ (ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ) 

ɝɨɪɟɧɢɹ 
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ɂɡɜɟɫɬɧɨ, ɱɬɨ ɞɥɢɧɚ ɩɪɨɝɨɪɚɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɥɳɢɧɵ ɨɛɪɚɡɰɚ, ɤɚɤ ɩɪɚɜɢ-
ɥɨ, ɦɨɧɨɬɨɧɧɨ ɫɧɢɠɚɟɬɫɹ, ɩɪɢ ɷɬɨɦ ɯɚɪɚɤɬɟɪ ɢɡɦɟɧɟɧɢɹ ɛɥɢɡɨɤ ɤ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɣ 
ɮɭɧɤɰɢɢ Д18Ж. ɉɨɷɬɨɦɭ ɨɛɵɱɧɨ ɫɱɢɬɚɟɬɫɹ, ɱɬɨ ɧɚɢɛɨɥɶɲɭɸ ɩɨɠɚɪɧɭɸ ɨɩɚɫɧɨɫɬɶ ɩɨ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɟ ɝɨɪɸɱɟɫɬɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɧɚɢɛɨɥɟɟ ɬɨɧɤɢɟ ɨɛɪɚɡɰɵ Д18, 19Ж. ɉɨɥɭɱɟɧɧɵɟ 
ɞɚɧɧɵɟ ɩɨɤɚɡɵɜɚɸɬ ɦɨɧɨɬɨɧɧɨɟ ɫɧɢɠɟɧɢɟ ɞɥɢɧɵ ɩɪɨɝɨɪɚɧɢɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɬɨɥɳɢɧɵ 
ɨɛɪɚɡɰɚ. ȼɫɟ ɨɛɪɚɡɰɵ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɫɬɪɭɤɬɭɪɵ ɚɪɦɢɪɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɸɬ ɩɪɚɤɬɢɱɟɫɤɢ 
ɢɞɟɧɬɢɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɜ ɪɚɡɥɢɱɧɵɯ ɫɢɫɬɟɦɚɯ ɤɨɨɪɞɢɧɚɬ (ɬɨɥɳɢɧɚ, ɩɨɜɟɪɯɧɨɫɬɧɚɹ 
ɩɥɨɬɧɨɫɬɶ, ɦɚɫɫɚ ɩɨɥɢɦɟɪɚ, ɤɨɥɢɱɟɫɬɜɨ ɫɥɨɟɜ ɧɚɩɨɥɧɢɬɟɥɹ), ɯɨɬɹ ɧɚɢɛɨɥɶɲɟɟ ɫɨɜɩɚɞɟ-
ɧɢɟ ɝɪɚɮɢɤɨɜ ɧɚɛɥɸɞɚɟɬɫɹ ɞɥɹ ɫɢɫɬɟɦ ɤɨɨɪɞɢɧɚɬ «ɞɥɢɧɚ ɩɪɨɝɨɪɚɧɢɹ–ɬɨɥɳɢɧɚ» ɢ 
«ɞɥɢɧɚ ɩɪɨɝɨɪɚɧɢɹ–ɩɨɜɟɪɯɧɨɫɬɧɚɹ ɩɥɨɬɧɨɫɬɶ». ȿɞɢɧɫɬɜɟɧɧɵɦ ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɦ ɨɬ-
ɤɥɨɧɟɧɢɟɦ ɩɨ ɜɚɪɢɚɧɬɚɦ ɭɤɥɚɞɤɢ ɹɜɥɹɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɦɟɧɶɲɚɹ ɞɥɢɧɚ ɩɪɨɝɨɪɚɧɢɹ ɞɥɹ 
ɧɚɢɛɨɥɟɟ ɬɨɧɤɨɝɨ ɨɛɪɚɡɰɚ ɫɨ ɫɯɟɦɨɣ ɭɤɥɚɞɤɢ Д0°Ж – ɭ ɷɬɨɝɨ ɨɛɪɚɡɰɚ ɧɚɛɥɸɞɚɟɬɫɹ ɞɥɢɧɚ 
ɩɪɨɝɨɪɚɧɢɹ ɧɚ з20 ɦɦ ɦɟɧɶɲɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɛɪɚɡɰɚɦɢ ɞɪɭɝɢɯ ɫɬɪɭɤɬɭɪ ɚɪɦɢɪɨɜɚɧɢɹ 
ɢ ɚɧɚɥɨɝɢɱɧɨɣ ɬɨɥɳɢɧɵ. 

Ⱦɪɭɝɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɩɪɢ ɨɰɟɧɤɟ ɝɨɪɸɱɟɫɬɢ ɹɜɥɹɟɬɫɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɨɫɬɚɬɨɱɧɨɝɨ ɝɨɪɟɧɢɹ. ȼɨ ɜɫɟɯ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɜɚɪɢɚɧɬɚɯ ɫɢɫɬɟɦ ɤɨɨɪɞɢɧɚɬ ɦɨɠɧɨ 
ɧɚɛɥɸɞɚɬɶ ɢɞɟɧɬɢɱɧɨɟ ɢɡɦɟɧɟɧɢɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɨɫɬɚɬɨɱɧɨɝɨ ɝɨɪɟɧɢɹ. ɉɪɢ ɷɬɨɦ 
ɧɚɢɛɨɥɶɲɟɣ ɤɪɭɬɢɡɧɨɣ ɪɨɫɬɚ ɨɬɥɢɱɚɟɬɫɹ ɜɚɪɢɚɧɬ ɦɚɬɟɪɢɚɥɚ ɫ ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɨɣ 
ɭɤɥɚɞɤɨɣ ɧɚɩɨɥɧɢɬɟɥɹ. ɇɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɤɨɦɦɟɧɬɢɪɨɜɚɬɶ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ: 

– ɜɫɟ ɜɚɪɢɚɧɬɵ ɨɛɪɚɡɰɨɜ ɢɦɟɥɢ ɡɧɚɱɢɬɟɥɶɧɵɣ ɪɚɡɛɪɨɫ ɡɧɚɱɟɧɢɣ ɩɪɢ ɩɚɪɚɥɥɟɥɶɧɵɯ 
ɢɫɩɵɬɚɧɢɹɯ, ɩɨɷɬɨɦɭ ɨɬɤɥɨɧɟɧɢɹ ɪɚɡɛɪɨɫɨɜ ɡɧɚɱɟɧɢɣ ɞɨɫɬɚɬɨɱɧɨ ɲɢɪɨɤɢ ɢ ɡɚɱɚɫɬɭɸ 
ɩɟɪɟɫɟɤɚɸɬɫɹ; 

– ɪɚɧɟɟ ɩɨɤɚɡɚɧɨ Д20Ж, ɱɬɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɬɨɥɳɢɧɵ ɨɛɪɚɡɰɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɝɨ-
ɪɟɧɢɹ ɢɦɟɟɬ ɹɪɤɨ ɜɵɪɚɠɟɧɧɵɣ ɦɚɤɫɢɦɭɦ. Ɍɚɤ, ɜɟɥɢɱɢɧɚ ɦɚɤɫɢɦɭɦɚ ɩɪɢ ɩɪɨɞɨɥɠɢ-
ɬɟɥɶɧɨɫɬɢ ɷɤɫɩɨɡɢɰɢɢ ɩɥɚɦɟɧɟɦ ɝɨɪɟɥɤɢ 60 ɫ ɧɚɯɨɞɢɬɫɹ ɜ ɨɛɥɚɫɬɢ ɬɨɥɳɢɧɵ з2 ɦɦ, ɩɨ-
ɷɬɨɦɭ ɧɟ ɢɫɤɥɸɱɟɧ ɜɚɪɢɚɧɬ, ɱɬɨ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɨɛɪɚɡɰɨɜ ɢɡ ɦɚɬɟɪɢɚɥɚ ɫ ɭɤɥɚɞɤɨɣ 
Д˃45°Ж ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɨɫɬɚɬɨɱɧɨɝɨ ɝɨɪɟɧɢɹ ɧɟ ɛɵɥɢ  
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɡɚɮɢɤɫɢɪɨɜɚɧɵ, ɬɚɤ ɤɚɤ ɢɡɝɨɬɨɜɥɟɧɵ ɨɛɪɚɡɰɵ ɧɟɫɤɨɥɶɤɨ ɛɨɥɶɲɟɣ 
ɬɨɥɳɢɧɵ. 

Ȼɨɥɶɲɢɟ ɨɬɤɥɨɧɟɧɢɹ ɪɚɡɛɪɨɫɚ ɞɚɧɧɵɯ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɛɥɢɡɨɫɬɢ ɡɧɚɱɟɧɢɣ 
ɬɨɥɳɢɧɵ ɢɫɩɵɬɵɜɚɟɦɨɝɨ ɨɛɪɚɡɰɚ ɤ «ɤɪɢɬɢɱɟɫɤɢɦ» ɡɧɚɱɟɧɢɹɦ ɬɨɥɳɢɧɵ, ɩɪɢ ɤɨɬɨɪɵɯ 
ɧɚɛɥɸɞɚɟɬɫɹ ɦɚɤɫɢɦɭɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɨɫɬɚɬɨɱɧɨɝɨ ɝɨɪɟɧɢɹ ɢ ɨɧɢ ɦɨɝɭɬ ɨɬɧɨ-
ɫɢɬɶɫɹ ɤɚɤ ɤ ɜɨɫɯɨɞɹɳɟɣ, ɬɚɤ ɢ ɤ ɧɢɫɯɨɞɹɳɟɣ ɜɟɬɜɹɦ ɤɪɢɜɨɣ. ɉɨɷɬɨɦɭ ɫɪɚɡɭ ɧɟɜɨɡɦɨɠ-
ɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨɛ ɨɞɧɨɡɧɚɱɧɨɦ ɪɚɡɥɢɱɢɢ ɩɨ ɡɧɚɱɟɧɢɹɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɨɪɸɱɟɫɬɢ 
ɞɥɹ ɧɚɩɨɥɧɢɬɟɥɹ ɢɡ ɪɚɜɧɨɩɪɨɱɧɨɣ ɬɤɚɧɢ ɦɟɠɞɭ ɜɚɪɢɚɧɬɨɦ ɭɤɥɚɞɤɢ Д0°Ж ɢ ɨɫɬɚɥɶɧɵɦɢ 
ɜɚɪɢɚɧɬɚɦɢ. Ɉɞɧɚɤɨ ɟɫɥɢ ɞɥɹ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɨɰɟɧɤɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɨɪɸɱɟɫɬɢ ɩɪɢ 
ɪɚɡɥɢɱɧɵɯ ɫɬɪɭɤɬɭɪɚɯ ɚɪɦɢɪɨɜɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɦɩɥɟɤɫɧɵɣ ɢɧɞɟɤɫ, ɨɩɢɫɵɜɚɟɦɵɣ 
ɩɨ ɮɨɪɦɭɥɟ ɫɪɟɞɧɟɝɨ ɫɬɟɩɟɧɧɨɝɨ (ɤɜɚɞɪɚɬɢɱɧɨɝɨ) ɢɡ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨ-
ɫɬɢ ɨɫɬɚɬɨɱɧɨɝɨ ɝɨɪɟɧɢɹ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɞɥɢɧɵ ɩɪɨɝɨɪɚɧɢɹ Д21Ж, ɬɨ ɜɢɞɧɨ ɫɭɳɟɫɬɜɟɧ-
ɧɨɟ ɨɬɥɢɱɢɟ ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɨɬ ɦɚɬɟɪɢɚɥɨɜ ɫ ɞɪɭɝɢɦɢ ɫɯɟɦɚɦɢ ɭɤɥɚɞɤɢ – 
ɦɚɬɟɪɢɚɥɵ, ɢɦɟɸɳɢɟ ɩɟɪɟɤɪɟɫɬɧɨɟ ɚɪɦɢɪɨɜɚɧɢɟ, ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɬɨɥɳɢɧɵ ɢɦɟɸɬ ɧɟ-
ɛɨɥɶɲɨɟ ɭɦɟɧɶɲɟɧɢɟ ɢɧɞɟɤɫɚ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɵɣ ɦɚɬɟɪɢɚɥ ɩɨɤɚɡɵɜɚɟɬ 
ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɨɡɪɚɫɬɚɧɢɟ ɢɧɞɟɤɫɚ ɝɨɪɸɱɟɫɬɢ (ɪɢɫ. 3). 

Ⱦɥɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ ɩɨɥɭɱɟɧɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 4. 
ȼɫɟ ɝɪɚɮɢɤɢ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ (ɬɨɥɳɢɧɚ, ɩɨɜɟɪɯ-
ɧɨɫɬɧɚɹ ɩɥɨɬɧɨɫɬɶ, ɦɚɫɫɚ ɩɨɥɢɦɟɪɚ, ɤɨɥɢɱɟɫɬɜɨ ɫɥɨɟɜ ɫɬɟɤɥɨɬɤɚɧɢ) ɢɦɟɥɢ ɢɞɟɧɬɢɱɧɵɣ 
ɯɚɪɚɤɬɟɪ, ɩɨɷɬɨɦɭ ɧɚ ɪɢɫɭɧɤɚɯ ɩɪɢɜɟɞɟɧɵ ɬɨɥɶɤɨ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɥɳɢɧɵ ɨɛɪɚɡɰɚ. 

ȼɫɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨ ɜɪɟɦɟɧɢ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɜɵɞɟɥɟ-
ɧɢɹ ɬɟɩɥɚ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɫɬɪɭɤɬɭɪɵ ɚɪɦɢɪɨɜɚɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢ ɫɨɜɩɚɞɚɥɢ (ɪɢɫ. 4, ɚ). 
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Ɋɢɫ. 3. ȼɥɢɹɧɢɟ ɫɬɪɭɤɬɭɪɵ ɚɪɦɢɪɨɜɚɧɢɹ ɧɚ ɜɟɥɢɱɢɧɭ ɤɨɦɩɥɟɤɫɧɨɝɨ ɢɧɞɟɤɫɚ ɝɨɪɸɱɟɫɬɢ 

 
Ɋɢɫ. 4. ȼɥɢɹɧɢɟ ɫɬɪɭɤɬɭɪɵ ɚɪɦɢɪɨɜɚɧɢɹ ɧɚ ɜɪɟɦɹ ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 

ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ (ɚ), ɦɚɤɫɢɦɚɥɶɧɭɸ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ (ɛ), ɜɟɥɢɱɢɧɭ ɨɛɳɟɝɨ  
ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ ɩɪɢ ɝɨɪɟɧɢɢ (ɜ) ɢ ɤɨɦɩɥɟɤɫɧɵɣ ɢɧɞɟɤɫ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ (ɝ) 

 
ɉɪɢ ɢɫɩɵɬɚɧɢɢ ɧɚ ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ ɨɛɪɚɡɟɰ ɩɨɞɜɟɪɝɚɟɬɫɹ ɜɨɡɞɟɣɫɬɜɢɸ ɬɟɩɥɨɜɨ-

ɝɨ ɩɨɬɨɤɚ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɜ ɬɪɚɧɫɜɟɪɫɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɥɨɫɤɨɫɬɢ  
ɦɚɬɟɪɢɚɥɚ, ɩɨɷɬɨɦɭ ɪɚɡɥɢɱɢɹ ɜ ɨɪɢɟɧɬɚɰɢɢ ɨɛɪɚɡɰɚ (0–90° ɢɥɢ ˃45°) ɧɟ ɞɨɥɠɧɵ ɫɤɚɡɵ-
ɜɚɬɶɫɹ ɧɚ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɚɯ. ɂɦɟɸɳɢɟɫɹ ɨɬɥɢɱɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɧɟɫɟɧɵ ɤ ɫɬɚ-
ɬɢɫɬɢɱɟɫɤɨɦɭ ɪɚɡɛɪɨɫɭ ɞɚɧɧɵɯ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɡɚɤɥɸɱɟɧɢɟ, ɱɬɨ ɧɟ 
ɫɭɳɟɫɬɜɭɟɬ ɪɚɡɥɢɱɢɣ ɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ ɞɥɹ ɨɪɬɨɬɪɨɩɧɨɣ ɢ ɤɜɚɡɢɢɡɨ-
ɬɪɨɩɧɨɣ ɫɬɪɭɤɬɭɪ ɚɪɦɢɪɨɜɚɧɢɹ (ɪɢɫ. 4, ɛ, ɜ). 

Ⱦɥɹ ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɨɣ ɫɯɟɦɵ ɭɤɥɚɞɤɢ ɟɫɬɶ ɧɟɛɨɥɶɲɢɟ ɨɬɥɢɱɢɹ ɜ ɯɚɪɚɤɬɟɪɢɫɬɢ-
ɤɚɯ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ (ɦɚɤɫɢɦɚɥɶɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɜɵɞɟɥɢɜɲɟɝɨɫɹ 
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ɬɟɩɥɚ ɡɚ ɩɟɪɜɵɟ 2 ɦɢɧ), ɧɨ ɨɬɤɥɨɧɟɧɢɹ ɨɲɢɛɨɤ ɦɟɠɞɭ ɞɚɧɧɵɦɢ ɞɥɹ ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɨɣ 
ɢ ɨɪɬɨɬɪɨɩɧɨɣ ɫɬɪɭɤɬɭɪɚɦɢ ɛɥɢɡɤɢ. Ⱦɨ ɬɨɥɳɢɧɵ ɨɬ 0 ɞɨ 1 ɦɦ ɫɯɟɦɚ ɭɤɥɚɞɤɢ ɧɚɩɨɥɧɢ-
ɬɟɥɹ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɜɥɢɹɟɬ ɧɚ ɡɚɜɢɫɢɦɨɫɬɢ «ɬɨɥɳɢɧɚ–ɦɚɤɫɢɦɚɥɶɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ» ɢ «ɬɨɥɳɢɧɚ–ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɜɵɞɟɥɢɜɲɟɝɨɫɹ ɬɟɩɥɚ». ɉɪɢ ɬɨɥɳɢɧɚɯ 
-ɦɦ ɧɚɛɥɸɞɚɟɬɫɹ ɧɟɛɨɥɶɲɨɟ ɩɪɟɜɵɲɟɧɢɟ ɡɧɚɱɟɧɢɣ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ ɞɥɹ ɨɞɧɨɧɚɩɪɚɜ 1ޓ
ɥɟɧɧɨɣ ɫɯɟɦɵ ɭɤɥɚɞɤɢ ɧɚɞ ɚɧɚɥɨɝɢɱɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɞɥɹ ɦɚɬɟɪɢɚɥɨɜ ɫ ɞɪɭɝɢɦɢ ɫɬɪɭɤ-
ɬɭɪɚɦɢ ɚɪɦɢɪɨɜɚɧɢɹ (ɪɢɫ. 4, ɛ, ɜ). ɗɬɨɬ ɠɟ ɜɵɜɨɞ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɢ ɩɪɢ ɪɚɫɱɟɬɟ  
ɤɨɦɩɥɟɤɫɧɨɝɨ ɢɧɞɟɤɫɚ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ (ɪɢɫ. 4, ɝ). 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɨ ɧɟɛɨɥɶɲɨɟ ɨɬɥɢɱɢɟ ɩɨ 
ɩɨɤɚɡɚɬɟɥɹɦ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɚɪɦɢɪɨɜɚɧɢɹ ɨɬ ɨɪɬɨ-
ɬɪɨɩɧɨɣ ɢ ɤɜɚɡɢɢɡɨɬɪɨɩɧɨɣ. Ɇɚɥɵɟ ɪɚɡɥɢɱɢɹ ɜ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ 
ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɫɬɪɭɤɬɭɪ ɚɪɦɢɪɨɜɚɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɨɛɴɹɫɧɟɧɵ ɬɟɦ, 
ɱɬɨ ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɜɵɛɪɚɥɢ ɪɚɜɧɨɩɪɨɱɧɵɣ ɬɤɚɧɵɣ ɧɚɩɨɥɧɢɬɟɥɶ. Ⱦɥɹ ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɨ-
ɝɨ ɧɚɩɨɥɧɢɬɟɥɹ (ɪɨɜɢɧɝɚ) ɷɬɢ ɪɚɡɥɢɱɢɹ ɦɨɝɭɬ ɛɵɬɶ ɡɧɚɱɢɬɟɥɶɧɵɦɢ. 
 

Ɂɚɤɥɸɱɟɧɢɹ 
ɉɪɨɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɜɥɢɹɧɢɸ ɫɯɟɦɵ ɭɤɥɚɞɤɢ ɬɤɚɧɨɝɨ ɧɚɩɨɥɧɢɬɟɥɹ (ɪɚɜ-

ɧɨɩɪɨɱɧɚɹ ɫɬɟɤɥɨɬɤɚɧɶ Ɍ-64) ɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɫɬɟɤɥɨɩɥɚɫɬɢɤɚ 
ɧɚ ɮɟɧɨɥɮɨɪɦɚɥɶɞɟɝɢɞɧɨɦ ɫɜɹɡɭɸɳɟɦ. ɂɡɭɱɟɧɨ ɜɥɢɹɧɢɟ ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɨɣ Д0°Ж, ɨɪɬɨ-
ɬɪɨɩɧɨɣ Д0°/90°Ж ɢɥɢ Д˃45°Ж ɢ ɤɜɚɡɢɢɡɨɬɪɨɩɧɨɣ Д0°/-45°/90°/+45°Ж ɫɬɪɭɤɬɭɪ ɚɪɦɢɪɨɜɚɧɢɹ 
ɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɨɪɸɱɟɫɬɢ (ɞɥɢɧɚ ɩɪɨɝɨɪɚɧɢɹ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɫɬɚɬɨɱɧɨɝɨ ɝɨ-
ɪɟɧɢɹ), ɞɵɦɨɨɛɪɚɡɨɜɚɧɢɹ (ɨɩɬɢɱɟɫɤɚɹ ɩɥɨɬɧɨɫɬɶ ɞɵɦɚ ɡɚ 2, 4 ɦɢɧ ɢ ɦɚɤɫɢɦɚɥɶɧɚɹ) ɢ 
ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ ɩɪɢ ɝɨɪɟɧɢɢ (ɦɚɤɫɢɦɚɥɶɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɵɞɟɥɟɧɢɹ ɬɟɩɥɚ, ɜɪɟɦɹ 
ɞɨɫɬɢɠɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɜɵɞɟɥɢɜɲɟɝɨɫɹ ɬɟɩɥɚ ɡɚ 
ɩɟɪɜɵɟ 2 ɦɢɧ), ɨɩɪɟɞɟɥɹɟɦɵɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɚɜɢɚɰɢɨɧɧɵɯ ɧɨɪɦ. ɂɫ-
ɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɟɞɟɧɵ ɞɥɹ ɫɬɟɤɥɨɩɥɚɫɬɢɤɨɜ ɜ ɢɧɬɟɪɜɚɥɟ ɬɨɥɳɢɧ ɨɬ 0,65 ɞɨ 2,5 ɦɦ. 

ɉɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɵɦɨɨɛɪɚɡɨɜɚɧɢɹ ɧɟ ɭɫɬɚɧɨɜɥɟɧɨ ɨɞɧɨɡɧɚɱɧɨɝɨ ɜɥɢɹɧɢɹ 
ɫɬɪɭɤɬɭɪɵ ɚɪɦɢɪɨɜɚɧɢɹ ɧɚ ɪɟɝɢɫɬɪɢɪɭɟɦɵɟ ɡɧɚɱɟɧɢɹ ɨɩɬɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɞɵɦɚ.  

ɉɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɝɨɪɸɱɟɫɬɢ ɞɥɹ ɞɚɧɧɨɝɨ ɬɢɩɚ ɦɚɬɟɪɢɚɥɚ ɧɟ ɜɵɹɜɥɟɧɨ ɜɥɢɹ-
ɧɢɹ ɫɬɪɭɤɬɭɪɵ ɚɪɦɢɪɨɜɚɧɢɹ ɧɚ ɞɥɢɧɭ ɩɪɨɝɨɪɚɧɢɹ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɫɬɚɬɨɱɧɨɝɨ  
ɝɨɪɟɧɢɹ ɬɨɧɤɢɯ ɨɛɪɚɡɰɨɜ (ɬɨɥɳɢɧɚ – ɞɨ 1,2 ɦɦ) ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɫɯɟɦɵ 
ɭɤɥɚɞɤɢ, ɞɥɹ ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɵɯ ɨɛɪɚɡɰɨɜ ɬɨɥɳɢɧɨɣ з2 ɦɦ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɚ ɛɨ ɥɶɲɚɹ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɫɬɚɬɨɱɧɨɝɨ ɝɨɪɟɧɢɹ. 

ɉɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ ɩɪɢ ɝɨɪɟɧɢɢ ɞɥɹ ɞɚɧɧɨɝɨ ɬɢɩɚ ɦɚɬɟɪɢɚɥɚ 
ɧɟ ɜɵɹɜɥɟɧɨ ɜɥɢɹɧɢɹ ɫɯɟɦɵ ɭɤɥɚɞɤɢ ɧɚ ɜɪɟɦɹ ɧɚɫɬɭɩɥɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢɧɬɟɧɫɢɜɧɨ-
ɫɬɢ ɜɵɞɟɥɟɧɢɹ ɬɟɩɥɚ. Ⱥɧɚɥɨɝɢɱɧɨ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɝɨɪɸɱɟɫɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɟɩɥɨ-
ɜɵɞɟɥɟɧɢɹ (ɦɚɤɫɢɦɚɥɶɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɵɞɟɥɟɧɢɹ ɬɟɩɥɚ ɢ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɜɵɞɟ-
ɥɢɜɲɟɝɨɫɹ ɬɟɩɥɚ ɡɚ ɩɟɪɜɵɟ 2 ɦɢɧ ɢɫɩɵɬɚɧɢɹ) ɞɥɹ ɬɨɧɤɢɯ ɨɛɪɚɡɰɨɜ ɞɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɪɚɡɥɢɱɚɸɬɫɹ ɩɪɢ ɜɚɪɶɢɪɨɜɚɧɢɢ ɫɬɪɭɤɬɭɪɵ ɚɪɦɢɪɨɜɚɧɢɹ, ɚ ɩɪɢ ɛɨɥɶɲɟɣ 
ɬɨɥɳɢɧɟ (з2 ɦɦ) ɧɚɢɯɭɞɲɢɟ ɡɧɚɱɟɧɢɹ ɢɦɟɟɬ ɦɚɬɟɪɢɚɥ ɫ ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɨɣ ɫɬɪɭɤɬɭɪɨɣ 
ɚɪɦɢɪɨɜɚɧɢɹ. 

ɇɟɫɤɨɥɶɤɨ ɛɨɥɟɟ ɜɵɫɨɤɚɹ ɩɨɠɚɪɧɚɹ ɨɩɚɫɧɨɫɬɶ ɩɪɢ ɬɨɥɳɢɧɟ ɨɛɪɚɡɰɚ 2 ɦɦ  
ɭ ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɦɚɬɟɪɢɚɥɨɦ, ɢɦɟɸɳɢɦ ɨɪɬɨɬɪɨɩɧɭɸ 
ɢɥɢ ɤɜɚɡɢɢɡɨɬɪɨɩɧɭɸ ɫɬɪɭɤɬɭɪɭ ɚɪɦɢɪɨɜɚɧɢɹ, ɩɨɞɬɜɟɪɠɞɟɧɚ ɩɪɢ ɩɨɦɨɳɢ ɪɚɫɱɟɬɚ ɤɨɦ-
ɩɥɟɤɫɧɵɯ ɢɧɞɟɤɫɨɜ ɝɨɪɸɱɟɫɬɢ ɢ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ. 

ɇɟɫɤɨɥɶɤɨ ɯɭɞɲɢɟ ɡɧɚɱɟɧɢɹ ɩɨ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ, ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɟ ɞɥɹ 
ɦɚɬɟɪɢɚɥɚ ɫ ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɨɣ ɫɬɪɭɤɬɭɪɨɣ ɚɪɦɢɪɨɜɚɧɢɹ, ɦɨɝɭɬ ɨɛɴɹɫɧɹɬɶɫɹ ɪɚɡɥɢɱɢɹ-
ɦɢ ɜ ɭɫɥɨɜɢɹɯ ɩɪɨɝɪɟɜɚ ɢ ɜɵɯɨɞɚ ɨɛɪɚɡɭɸɳɢɯɫɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɩɪɨɞɭɤɬɨɜ. ȼ ɪɟɡɭɥɶɬɚɬɟ 
ɷɬɨɝɨ ɬɚɤ ɧɚɡɵɜɚɟɦɚɹ «ɤɪɢɬɢɱɟɫɤɚɹ» ɬɨɥɳɢɧɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ ɧɚɢɯɭɞɲɢɟ 
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ɡɧɚɱɟɧɢɹ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ, ɞɥɹ ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ  
ɧɟɫɤɨɥɶɤɨ ɛɨ ɥɶɲɢɯ ɜɟɥɢɱɢɧɚɯ ɬɨɥɳɢɧɵ ɨɛɪɚɡɰɨɜ, ɱɟɦ ɞɥɹ ɞɪɭɝɢɯ ɫɯɟɦ ɭɤɥɚɞɤɢ. 

ɋɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɫɯɟɦɵ ɭɤɥɚɞɤɢ ɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɠɚɪɧɨɣ 
ɨɩɚɫɧɨɫɬɢ ɫɬɟɤɥɨɩɥɚɫɬɢɤɚ ɦɨɠɟɬ ɨɛɴɹɫɧɹɬɶɫɹ ɬɟɦ, ɱɬɨ ɞɥɹ ɞɚɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ  
ɜɵɛɪɚɧ ɧɚɩɨɥɧɢɬɟɥɶ ɢɡ ɪɚɜɧɨɩɪɨɱɧɨɣ ɬɤɚɧɢ, ɢɦɟɸɳɟɣ ɧɟɛɨɥɶɲɢɟ ɪɚɡɥɢɱɢɹ ɜ ɫɜɨɢɯ 
ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜɚɯ ɜ ɩɪɨɞɨɥɶɧɨɦ ɢ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ. ɉɥɚɧɢɪɭɟɬɫɹ 
ɩɪɨɞɨɥɠɢɬɶ ɞɚɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫ ɧɚɩɨɥɧɢɬɟɥɟɦ ɞɪɭɝɨɣ ɫɬɪɭɤɬɭɪɵ – ɧɚɩɪɢɦɟɪ,  
ɪɨɜɢɧɝɨɦ ɢɥɢ ɠɝɭɬɨɦ. 
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