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ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɜ ɨɛɥɚɫɬɢ ɦɚɬɟɪɢɚɥɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ 

ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɝɢɛɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫɢɫɬɟɦɵ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ ɥɟɬɚɬɟɥɶ-
ɧɵɯ ɚɩɩɚɪɚɬɨɜ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɬɪɟɛɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɚɧ ɧɨɜɵɣ ɨɬɟɱɟ-
ɫɬɜɟɧɧɵɣ ɬɤɚɧɟɩɥɟɧɨɱɧɵɣ ɦɚɬɟɪɢɚɥ ɦɚɪɤɢ ȼɊɌ-12 ɧɚ ɨɫɧɨɜɟ ɫɬɟɤɥɨɬɤɚɧɢ ɗ1-100 ɫ 
ɞɜɭɯɫɬɨɪɨɧɧɢɦ ɮɬɨɪɩɨɥɢɦɟɪɧɵɦ ɩɨɤɪɵɬɢɟɦ – ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɝɢɛɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 
ɫɢɫɬɟɦɵ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ. Ɇɚɬɟɪɢɚɥ ɢɦɟɟɬ ɦɚɫɫɭ 1 ɦ2 
ɧɟ ɛɨɥɟɟ 275 ɝ, ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ Ⱥɉ-25 ɩɨ ɝɨɪɸɱɟɫɬɢ, ɜɵɞɟɪɠɢɜɚɟɬ ɢɡɛɵɬɨɱɧɨɟ 
ɞɚɜɥɟɧɢɟ ɧɟ ɦɟɧɟɟ 0,01 Ɇɉɚ ɢ ɦɨɠɟɬ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɜ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪ ɨɬ  
-60 ɞɨ +80°ɋ. 

Кɥɸɱɟɜыɟ ɫɥɨɜɚ: ɝɢɛɤɢɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɫɢɫɬɟɦɵ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ, ɬɤɚɧɟ-
ɩɥɟɧɨɱɧɵɣ ɦɚɬɟɪɢɚɥ, ɝɨɪɸɱɟɫɬɶ, ɝɟɪɦɟɬɢɱɧɨɫɬɶ, ɚɧɚɥɨɝ. 

 

M.S. Ivanov1, E.A. Veshkin1, R.A. Satdinov1, I.N. Donskih1 
 
NEW  DOMESTIC  COATED  TEXTILE  MATERIAL 
FOR  FLEXIBLE  AIR  CONDITIONING  DUCTS 
OF  FLIGHT  VEHICLES 
 

The analysis of information sources in area of the materials applied to manufacturing of 
flexible air conditioning ducts of flight vehicles is carried out. Requirements are as a result 
formulated and the new domestic coated textile material is developed for manufacturing of flex-
ible air conditioning ducts of flight vehicles of the VRT-12 brand on the basis of E1-100 fiber 
glass textile with bilateral fluoropolymer covering. Research of its properties is conducted. The 
material has the weight of 1 m2 no more than 275 g, meets the requirements AP-25 of flamma-
bility, maintains excess pressure of 0,01 MPa and can be maintained in the range of tempera-
tures from -60 Эo +80°ɋ. 

Keywords: flexible air conditioning ducts, coated textile material, flammability, tightness, 
analogue. 

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

ȼɜɟɞɟɧɢɟ 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɊɎ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɫɨɡɞɚɧɢɟ ɧɨɜɨɝɨ ɫɟɦɟɣɫɬɜɚ ɛɥɢɠɧɟ-

ɫɪɟɞɧɟɦɚɝɢɫɬɪɚɥɶɧɵɯ ɫɚɦɨɥɟɬɨɜ, ɚ ɨɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɚɦɨɥɟɬɨɜ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɫɢɫɬɟɦɵ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ 
(ɋɄȼ) Д1Ж. ɋ ɦɨɦɟɧɬɚ ɩɨɜɫɟɦɟɫɬɧɨɝɨ ɜɧɟɞɪɟɧɢɹ ɋɄȼ ɜ ɚɜɢɚɰɢɨɧɧɨɣ ɬɟɯɧɢɤɟ, ɫ ɫɟɪɟɞɢ-
ɧɵ 1960-ɯ ɝɨɞɨɜ, ɨɫɧɨɜɧɵɟ ɟɟ ɷɥɟɦɟɧɬɵ ɢɡɝɨɬɚɜɥɢɜɚɥɢ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɢɡ ɦɟɬɚɥɥɨɜ. 
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Ɉɞɧɚɤɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɨɩɬɢɦɢɡɚɰɢɢ ɜɟɫɨɜɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɫɟ ɛɨɥɶɲɟɟ ɱɢɫɥɨ 
ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɩɥɚɧɟɪɚ ɢ ɫɢɫɬɟɦ ɫɚɦɨɥɟɬɨɜ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɩɨɥɢɦɟɪɧɵɯ 
ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɉɄɆ) Д2Ж. ɋɪɟɞɢ ɩɪɢɨɪɢɬɟɬɧɵɯ ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ ɧɚɩɪɚɜ-
ɥɟɧɢɣ ɪɚɡɜɢɬɢɹ ɦɚɬɟɪɢɚɥɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ ɫɭɳɟɫɬɜɟɧɧɚɹ ɪɨɥɶ ɨɬɜɟɞɟɧɚ ɪɚɡɪɚɛɨɬɤɟ ɉɄɆ 
[3–5]. 

Ɉɛɳɚɹ ɞɥɢɧɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɋɄȼ ɧɚ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɚɦɨɥɟɬɚɯ ɛɨɥɟɟ 300 ɦ, ɚ 
ɦɚɫɫɚ 500–600 ɤɝ, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ 40% ɦɚɫɫɵ ɜɫɟɣ ɫɢɫɬɟɦɵ. Ɍɪɭɛɨɩɪɨɜɨɞɵ 
ɋɄȼ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɬɢɬɚɧɨɜɨɝɨ ɫɩɥɚɜɚ ɈɌ4, 
ɫɬɚɥɢ ɏ18ɇ9Ɍ, ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ ȺɆɝ ɢɥɢ ȺɆɰ ɢɥɢ ɢɡ ɉɄɆ. ȼ ɫɨɜɪɟɦɟɧɧɵɯ ɫɚ-
ɦɨɥɟɬɚɯ ɷɥɟɦɟɧɬɵ ɋɄȼ ɫ ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɞɨ 200°ɋ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɉɄɆ, ɬɚɤ 
ɤɚɤ ɩɪɢɦɟɧɟɧɢɟ ɉɄɆ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɦɚɫɫɭ ɷɥɟɦɟɧɬɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɥɸɦɢɧɢɟɦ ɧɚ 
20–30% [2, 3]. Ɍɪɭɛɨɩɪɨɜɨɞɵ ɋɄȼ ɫɨɫɬɨɹɬ ɢɡ ɠɟɫɬɤɢɯ ɷɥɟɦɟɧɬɨɜ (ɬɪɨɣɧɢɤɢ, ɬɪɭɛɵ, ɩɚ-
ɬɪɭɛɤɢ) ɢ ɝɢɛɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɠɟɫɬɤɢɯ ɷɥɟɦɟɧ-
ɬɨɜ ɜ ɦɟɫɬɚɯ ɢɡɝɢɛɨɜ ɢ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɫɢɫɬɟɦ ɨɛɞɭɜɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɫɷɤɨɧɨɦɢɬɶ ɩɨɥɟɡɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɜɧɭɬɪɢ ɮɸɡɟɥɹɠɚ, – ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 1. 

 

 
Ɋɢɫ. 1. Ɍɪɭɛɨɩɪɨɜɨɞɵ ɫɢɫɬɟɦɵ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ ɫɚɦɨɥɟɬɚ Boeing 737 
 
ɀɟɫɬɤɢɟ ɷɥɟɦɟɧɬɵ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɫɬɟɤɥɨɩɥɚɫɬɢɤɨɜ, ɝɢɛɤɢɟ – ɢɡ ɝɟɪɦɟɬɢɱɧɨɣ 

ɨɛɨɥɨɱɤɢ ɜ ɜɢɞɟ ɪɭɤɚɜɚ ɢ ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨ ɟɝɨ ɤɚɪɤɚɫɚ – ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 2. ɉɪɢ 
ɷɬɨɦ ɨɛɨɥɨɱɤɚ ɢɡɝɨɬɨɜɥɟɧɚ ɢɡ ɬɤɚɧɟɩɥɟɧɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɌɉɆ), ɚ ɤɚɪɤɚɫ ɜ ɜɢɞɟ ɫɩɢ-
ɪɚɥɢ ɜɵɩɨɥɧɟɧ ɢɡ ɦɟɬɚɥɥɚ ɢɥɢ ɩɨɥɢɦɟɪɚ Д6Ж. Ɍɤɚɧɟɩɥɟɧɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɩɪɟɞɫɬɚɜɥɹɸɬ 
ɫɨɛɨɣ ɉɄɆ, ɜ ɤɨɬɨɪɵɯ ɦɚɬɪɢɰɚ ɢɡ ɷɥɚɫɬɨɦɟɪɚ ɚɪɦɢɪɨɜɚɧɚ ɦɚɬɟɪɢɚɥɨɦ ɜ ɜɢɞɟ ɬɤɚɧɢ, 
ɩɨɷɬɨɦɭ ɌɉɆ ɨɛɥɚɞɚɸɬ ɤɨɦɩɥɟɤɫɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɫɢɥɨɜɨɣ ɨɫɧɨɜɵ ɢ ɷɥɚɫɬɢɱɧɨɝɨ  
ɩɨɤɪɵɬɢɹ, ɚ ɢɦɟɧɧɨ – ɜɵɫɨɤɨɣ ɩɪɨɱɧɨɫɬɶɸ, ɝɢɛɤɨɫɬɶɸ ɢ ɝɟɪɦɟɬɢɱɧɨɫɬɶɸ Д7Ж. 

 
Ɋɢɫ. 2. ɋɯɟɦɚ ɷɥɟɦɟɧɬɚ ɝɢɛɤɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫɢɫɬɟɦɵ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ 
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Ⱥɧɚɥɢɡ ɞɨɫɬɭɩɧɨɣ ɜ ɫɟɬɢ ɂɧɬɟɪɧɟɬ ɢɧɮɨɪɦɚɰɢɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɝɢɛɤɢɟ ɬɪɭɛɨɩɪɨ-
ɜɨɞɵ ɋɄȼ ɩɪɨɢɡɜɨɞɹɬ ɬɚɤɢɟ ɤɨɦɩɚɧɢɢ, ɤɚɤ ψАT SОЧТШr AОrШsЩКМО (Ⱥɧɝɥɢɹ), 
ɇȼD/TСОrЦШТН IЧМ. (ɋɒȺ), FХОбМШ ωШЦЩШsТЭО (ɋɒȺ), FХОбПКЛ (ɋɒȺ), TОМСЧТПКЛ (ɋɒȺ). 
ȼ ɊɎ ɌɉɆ ɞɥɹ ɋɄȼ ɩɪɨɢɡɜɨɞɹɬ: ɈɄȻ «Ⱥɷɪɨɤɨɫɦɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ», ȺɈ «ɇɂɂɊɉ»  
ɢ ɈɈɈ «ɏɢɦɩɪɨɞɭɤɬ» Д8–13]. 

Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 1. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɝɢɛɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɋɄȼ ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ (ɅȺ) ɩɪɢɦɟɧɹɸɬ ɌɉɆ ɧɚ ɨɫɧɨɜɟ 
ɧɟɣɥɨɧɨɜɨɣ ɬɤɚɧɢ ɢɥɢ ɫɬɟɤɥɨɬɤɚɧɢ ɫ ɨɞɧɨɫɬɨɪɨɧɧɢɦ ɢɥɢ ɞɜɭɯɫɬɨɪɨɧɧɢɦ ɩɨɥɢɦɟɪɧɵɦ 
ɩɨɤɪɵɬɢɟɦ ɢɡ ɩɨɥɢɭɪɟɬɚɧɨɜɨɝɨ, ɫɢɥɨɤɫɚɧɨɜɨɝɨ ɢɥɢ ɧɟɨɩɪɟɧɨɜɨɝɨ (ɯɥɨɪɨɩɪɟɧɨɜɨɝɨ) ɤɚ-
ɭɱɭɤɨɜ. Ʉɨɦɩɚɧɢɹ TОМСЧТПКЛ (ɋɒȺ) ɩɪɨɢɡɜɨɞɢɬ ɜɨɡɞɭɯɨɜɨɞɵ ɋɄȼ ɢɡ ɡɚɤɪɵɬɨɹɱɟɢɫɬɨɣ 
ɩɟɧɵ ɧɚ ɨɫɧɨɜɟ ɩɨɥɢɜɢɧɢɥɢɞɟɧɞɢɮɬɨɪɢɞɚ (ɉȼȾɎ) ɬɨɪɝɨɜɨɣ ɦɚɪɤɢ ГτTEK® F PVDF 
FШКЦ Д11Ж. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɮɬɨɪɩɨɥɢɦɟɪɵ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ ɫ 
ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɢ. Ʉɚɤ ɩɨɤɚɡɚɧɨ ɜ ɫɬɚɬɶɟ Д14Ж, ɞɟɤɨɪɚɬɢɜɧɵɣ ɦɚɬɟɪɢɚɥ 
«ɉɨɥɢɩɥɟɤɫ» ɧɚ ɨɫɧɨɜɟ ɫɬɟɤɥɨɬɤɚɧɢ ɗ-1/1-100 ɫ ɨɞɧɨɫɬɨɪɨɧɧɢɦ ɮɬɨɪɩɨɥɢɦɟɪɧɵɦ ɩɨɤɪɵ-
ɬɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ Ⱥɉ-25, FAR-25 ɢ ωS-25 ɩɨ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɵɦ ɫɜɨɣɫɬɜɚɦ 
(ɝɨɪɸɱɟɫɬɶ, ɞɵɦɨɨɛɪɚɡɨɜɚɧɢɟ ɢ ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ) ɢ ɹɜɥɹɟɬɫɹ ɬɪɭɞɧɨɫɝɨɪɚɸɳɢɦ. 

ȼ ȺɈ «ɇɂɂɊɉ» ɩɪɨɢɡɜɨɞɹɬ ɩɪɨɪɟɡɢɧɟɧɧɭɸ ɧɟɜɭɥɤɚɧɢɡɨɜɚɧɧɭɸ ɬɤɚɧɶ 51-3Ɍ-111 
ɩɨ Ɍɍ Ɂɚɝ10-198–87 ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɝɢɛɤɢɯ ɬɪɭɛ ɨɛɥɟɝɱɟɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɋɄȼ ɞɥɹ 
ɫɚɦɨɥɟɬɚ Ɍɭ-204 Д12Ж. ɇɟɞɨɫɬɚɬɤɚɦɢ ɷɬɨɝɨ ɌɉɆ ɹɜɥɹɸɬɫɹ ɛɨɥɶɲɚɹ ɦɚɫɫɚ, ɧɢɡɤɚɹ ɦɨɪɨ-
ɡɨɫɬɨɣɤɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜɭɥɤɚɧɢɡɚɰɢɢ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢɡ ɧɟɟ ɜɨɡɞɭɯɨɜɨɞɚ  
ɢ ɦɚɥɵɣ ɫɪɨɤ ɫɥɭɠɛɵ, ɩɨɷɬɨɦɭ ɞɚɧɧɵɣ ɦɚɬɟɪɢɚɥ ɧɟ ɧɚɲɟɥ ɲɢɪɨɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ  
ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɋɄȼ ɞɥɹ ɫɨɜɪɟɦɟɧɧɵɯ ɅȺ. 
 

Ɍɚɛɥɢɰɚ 1 
ɋɪɚɜɧɟɧɢɟ ɫɜɨɣɫɬɜ ɬɤɚɧɟɩɥɟɧɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɝɢɛɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ  

ɫɢɫɬɟɦɵ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɜɨɡɞɭɯɚ 
ɋɜɨɣɫɬɜɚ Ɂɧɚɱɟɧɢɹ ɫɜɨɣɫɬɜ ɞɥɹ 

ɪɨɫɫɢɣɫɤɨɝɨ ɚɧɚɥɨɝɚ ɡɚɪɭɛɟɠɧɨɝɨ ɚɧɚɥɨɝɚ 
ɬɤɚɧɢ 51-3Ɍ-111, 
ȺɈ «ɇɂɂɊɉ»; 

Ɍɍ Ɂɚɝ10-198–87 [12] 

ɦɚɬɟɪɢɚɥɚ Ɍɋɋ, 
ɈɈɈ «ɏɢɦɩɪɨɞɭɤɬ»; 

Ɍɍ8729-007-
99176106–2016 [13] 

ɬɢɩɚ U62, 
Senior Aerospace 

BWT [8] 

ɬɢɩɚ CAT, 
ɇȼD/Thermoid  

Inc. [9] 

Ɉɫɧɨɜɚ ɋɬɟɤɥɨɬɤɚɧɶ 
ɗ3-100 

ɋɬɟɤɥɨɬɤɚɧɶ ɇɟɣɥɨɧ ɋɬɟɤɥɨɬɤɚɧɶ 

ɉɨɤɪɵɬɢɟ ɉɨɥɢɯɥɨɪɨɩɪɟɧɨɜɵɣ 
ɤɚɭɱɭɤ 

ɋɢɥɢɤɨɧ ɉɨɥɢɭɪɟɬɚɧ ɇɟɨɩɪɟɧ 

Ɇɚɫɫɚ 1 ɦ2, ɝ 425˃25 500–570 – – 
Ⱦɢɚɩɚɡɨɧ ɪɚɛɨɱɢɯ 
ɬɟɦɩɟɪɚɬɭɪ, °ɋ 

-30+80 – -55+100 -53+177 

Ɋɚɡɪɵɜɧɚɹ ɧɚɝɪɭɡɤɚ  
(ɨɫɧɨɜɚ/ɭɬɨɤ), ɇ 

736/687 1400/1137 – – 

Ƚɨɪɸɱɟɫɬɶ ɋɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɧɨɪɦ ɞɥɹ ɦɚɬɟɪɢɚɥɨɜ  
ɜɧɭɬɪɟɧɧɟɣ ɨɬɞɟɥɤɢ ɫɚɦɨɥɟɬɚ 

Ƚɟɪɦɟɬɢɱɧɨɫɬɶ Ɇɚɬɟɪɢɚɥ ɞɨɥɠɟɧ ɛɵɬɶ ɝɟɪɦɟɬɢɱɟɧ ɩɪɢ ɞɚɜɥɟɧɢɢ ɧɟ ɦɟɧɟɟ 0,01 Ɇɉɚ 
 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫɮɨɪɦɢɪɨɜɚɧɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɌɉɆ ɞɥɹ ɢɡɝɨ-

ɬɨɜɥɟɧɢɹ ɝɢɛɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɋɄȼ ɞɥɹ ɅȺ. Ɇɚɬɟɪɢɚɥ ɞɨɥɠɟɧ ɨɬɜɟɱɚɬɶ ɫɥɟɞɭɸɳɟɦɭ 
ɤɨɦɩɥɟɤɫɭ ɯɚɪɚɤɬɟɪɢɫɬɢɤ: 

– ɢɦɟɬɶ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɭɸ ɦɚɫɫɭ 1 ɦ2 ɢ ɜɵɫɨɤɭɸ ɧɚɞɟɠɧɨɫɬɶ ɩɪɢ ɷɤɫɩɥɭɚɬɚ-
ɰɢɢ – ɪɚɡɪɵɜɧɚɹ ɧɚɝɪɭɡɤɚ ɩɨɥɨɫɤɢ ɪɚɡɦɟɪɨɦ 50×200 ɦɦ (ɩɨ ɨɫɧɨɜɟ/ɭɬɤɭ) ɧɟ ɦɟɧɟɟ 500 ɇ;  

– ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɚɜɢɚɰɢɨɧɧɵɯ ɩɪɚɜɢɥ ɩɨ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɢ Ⱥɉ-25 
[15]; 
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– ɛɵɬɶ ɝɟɪɦɟɬɢɱɧɵɦ ɩɪɢ ɞɚɜɥɟɧɢɢ ɧɟ ɦɟɧɟɟ 0,01 Ɇɉɚ; 
– ɫɨɯɪɚɧɹɬɶ ɫɜɨɢ ɫɜɨɣɫɬɜɚ ɜ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ ɨɬ -60 ɞɨ +80°ɋ; 
– ɛɵɬɶ ɬɟɯɧɨɥɨɝɢɱɧɵɦ – ɩɨɤɪɵɬɢɟ ɦɚɬɟɪɢɚɥɚ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ  

ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɪɟɦɨɧɬɚ ɪɭɤɚɜɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɦɟɬɨɞɨɦ ɫɜɚɪɤɢ; 
– ɛɵɬɶ ɭɫɬɨɣɱɢɜɵɦ ɤ ɪɚɡɥɢɱɧɵɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɮɚɤɬɨɪɚɦ; 
– ɢɦɟɬɶ ɧɢɡɤɨɟ ɜɥɚɝɨɩɨɝɥɨɳɟɧɢɟ Д16Ж. 

ȿɫɥɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɡɚɪɭɛɟɠɧɨɣ ɚɜɢɚɰɢɨɧɧɨɣ ɬɟɯɧɢɤɟ ɫɬɚɥɨ ɭɠɟ ɧɨɪɦɨɣ 
ɢɡɝɨɬɨɜɥɟɧɢɟ ɝɢɛɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɋɄȼ ɫɚɦɨɥɟɬɨɜ ɢɡ ɉɄɆ, ɬɨ ɜ ɊɎ ɢɯ ɜɧɟɞɪɟɧɢɟ ɨɬ-
ɤɥɚɞɵɜɚɟɬɫɹ. ɉɨɷɬɨɦɭ ɞɥɹ ɫɨɡɞɚɧɢɹ ɧɨɜɵɯ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɝɢɛɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢɡ 
ɉɄɆ ɞɥɹ ɋɄȼ ɜ ɅȺ ɜɡɚɦɟɧ ɡɚɪɭɛɟɠɧɵɯ ɬɪɟɛɭɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɧɨɜɨɝɨ ɌɉɆ, ɨɬɜɟɱɚɸ-
ɳɟɝɨ ɫɨɜɪɟɦɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ Д17Ж. Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɛɨɥɶɲɨɣ ɧɚɭɱɧɵɣ 
ɢɧɬɟɪɟɫ ɢ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ, ɬɚɤ ɤɚɤ ɛɟɡ ɫɨɡɞɚɧɢɹ ɩɨɞɨɛɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɜɜɢɞɭ ɜɨɡ-
ɦɨɠɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɫɚɧɤɰɢɣ ɫɨ ɫɬɨɪɨɧɵ ɋɒȺ ɤ ɩɪɟɞɩɪɢɹɬɢɹɦ ɚɜɢɚɰɢɨɧɧɨɣ ɨɬɪɚɫɥɢ 
ɊɎ) ɩɨɞ ɭɝɪɨɡɨɣ ɫɪɵɜɚ ɧɚɯɨɞɢɬɫɹ ɫɨɡɞɚɧɢɟ ɩɚɪɤɚ ɨɬɟɱɟɫɬɜɟɧɧɨɣ ɫɨɜɪɟɦɟɧɧɨɣ ɩɚɫɫɚ-
ɠɢɪɫɤɨɣ ɚɜɢɚɰɢɨɧɧɨɣ ɬɟɯɧɢɤɢ. 

ȼɚɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɪɚɡɪɚɛɨɬɤɚ ɬɚɧɟɩɥɟɧɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜɯɨɞɢɬ ɜ «ɋɬɪɚɬɟ-
ɝɢɱɟɫɤɢɟ ɧɚɩɪɚɜɥɟɧɢɹ ɪɚɡɜɢɬɢɹ ɦɚɬɟɪɢɚɥɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ ɢɯ ɩɟɪɟɪɚɛɨɬɤɢ ɧɚ ɩɟɪɢɨɞ ɞɨ 
2030 ɝɨɞɚ» ɜ ɪɚɦɤɚɯ ɪɟɚɥɢɡɚɰɢɢ ɤɨɦɩɥɟɤɫɧɨɣ ɧɚɭɱɧɨɣ ɩɪɨɛɥɟɦɵ 17.6. «Ɍɤɚɧɟɩɥɟɧɨɱ-
ɧɵɟ ɦɚɬɟɪɢɚɥɵ») Д18Ж. 
 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 
ȼ ɫɜɹɡɢ ɫ ɠɟɫɬɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ, ɩɪɟɞɴɹɜɥɹɟɦɵɦɢ ɤ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɢ, 

ɌɉɆ ɞɨɥɠɟɧ ɢɡɝɨɬɚɜɥɢɜɚɬɶɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɢɡ ɧɟɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ. Ɉɫɧɨɜɚ ɦɚ-
ɬɟɪɢɚɥɚ ɞɨɥɠɧɚ ɫɨɱɟɬɚɬɶ ɫɥɟɞɭɸɳɢɣ ɤɨɦɩɥɟɤɫ ɫɜɨɣɫɬɜ: ɧɢɡɤɚɹ ɦɚɫɫɚ, ɧɟɝɨɪɸɱɟɫɬɶ, 
ɢɧɟɪɬɧɨɫɬɶ. ɋɬɟɤɥɨɬɤɚɧɢ, ɛɥɚɝɨɞɚɪɹ ɫɜɨɟɣ ɫɬɪɭɤɬɭɪɟ, ɨɛɥɚɞɚɸɬ ɪɹɞɨɦ ɭɧɢɤɚɥɶɧɵɯ 
ɫɜɨɣɫɬɜ, ɬɚɤɢɯ ɤɚɤ ɝɢɛɤɨɫɬɶ, ɜɵɫɨɤɚɹ ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɧɢɡɤɨɣ ɦɚɫɫɟ, ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɨɡ-
ɞɟɣɫɬɜɢɸ ɜɨɞɵ ɢ ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞ, ɠɚɪɨɩɪɨɱɧɨɫɬɶ ɢ ɧɟɝɨɪɸɱɟɫɬɶ, ɚ ɬɚɤɠɟ ɢɦɟɸɬ ɨɬ-
ɥɢɱɧɵɟ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ ɢ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɤɚɱɟɫɬɜɚ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵ Д17Ж. 

ɋ ɭɱɟɬɨɦ ɞɨɫɬɭɩɧɨɫɬɢ ɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɦɟɯɚɧɢɱɟɫɤɢɯ ɢ ɮɢɡɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɵ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɌɉɆ ɨɩɪɨɛɨɜɚɧɵ ɨɬɟɱɟɫɬɜɟɧɧɵɟ ɷɥɟɤɬɪɨɢɡɨ-
ɥɹɰɢɨɧɧɵɟ ɫɬɟɤɥɨɬɤɚɧɢ ɦɚɪɨɤ: ɗ1-100, ɗ2-80, ɗ2/1-80 ɢ ɗ3/1-100 ɩɨ ȽɈɋɌ 19907–2015. 
Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɬɟɤɥɨɬɤɚɧɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 2. 

 
Ɍɚɛɥɢɰɚ 2 

Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɬɟɤɥɨɬɤɚɧɟɣ 
ɋɬɟɤɥɨɬɤɚɧɶ ɉɨɜɟɪɯɧɨɫɬɧɚɹ 

ɩɥɨɬɧɨɫɬɶ, 
ɝ/ɦ2 

ɉɥɨɬɧɨɫɬɶ 
ɧɢɬɟɣ ɧɚ 1 ɫɦ 
(ɨɫɧɨɜɚ/ɭɬɨɤ) 

Ɋɚɡɪɵɜɧɚɹ ɧɚɝɪɭɡɤɚ 
(ɨɫɧɨɜɚ/ɭɬɨɤ), ɇ 

Ɉɬɧɨɫɢɬɟɥɶɧɨɟ 
ɭɞɥɢɧɟɧɢɟ ɞɨ ɪɚɡɪɵɜɚ 

(ɨɫɧɨɜɚ/ɭɬɨɤ), % 
ɗ1-100 112 20/20 890/657 4/3,5 
ɗ2-80 100 20/20 760/713 3,7/3,3 

ɗ2/1-80 85 20/16 771/726 5,2/3,8 
ɗ3/1-100 108 16/16,5 723/670 5,7/4,9 

 
ɉɨɥɢɦɟɪɧɨɟ ɩɨɤɪɵɬɢɟ ɦɚɬɟɪɢɚɥɚ ɞɨɥɠɧɨ ɫɨɱɟɬɚɬɶ ɫɥɟɞɭɸɳɢɣ ɤɨɦɩɥɟɤɫ 

ɫɜɨɣɫɬɜ: ɧɟɝɨɪɸɱɟɫɬɶ, ɝɟɪɦɟɬɢɱɧɨɫɬɶ, ɢɧɟɪɬɧɨɫɬɶ, ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɫɜɚɪɢ-
ɜɚɧɢɹ ɦɚɬɟɪɢɚɥɚ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɚɧɧɵɯ ɫɜɨɣɫɬɜ ɜ ɤɚɱɟɫɬɜɟ ɤɨɦɩɨɧɟɧɬɨɜ ɩɨɥɢɦɟɪɧɨ-
ɝɨ ɩɨɤɪɵɬɢɹ ɨɩɪɨɛɨɜɚɥɢ ɩɨɥɢɦɟɪɧɵɟ ɤɨɦɩɨɡɢɰɢɢ ɧɚ ɨɫɧɨɜɟ ɮɬɨɪɤɚɭɱɭɤɨɜ ɋɄɎ-32 ɢɥɢ 
ɋɄɎ-264ȼ/5 ɢ ɤɪɟɦɧɢɣɨɪɝɚɧɢɱɟɫɤɨɝɨ ɤɚɭɱɭɤɚ Ʌɟɫɬɨɫɢɥ-ɋɆ. 

Ɏɬɨɪɤɚɭɱɭɤɢ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɬɟɪɦɨɫɬɨɣɤɨɫɬɶɸ, ɫɬɨɣɤɨɫɬɶɸ ɤ ɚɝɪɟɫɫɢɜɧɵɦ 
ɫɪɟɞɚɦ, ɩɨɜɵɲɟɧɧɵɦɢ ɦɟɯɚɧɢɱɟɫɤɢɦɢ, ɚɧɬɢɚɞɝɟɡɢɨɧɧɵɦɢ ɢ ɞɪɭɝɢɦɢ ɫɜɨɣɫɬɜɚɦɢ,  
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ɚ ɬɚɤɠɟ ɫɩɨɫɨɛɧɨɫɬɶɸ ɫɨɯɪɚɧɹɬɶ ɷɬɢ ɫɜɨɣɫɬɜɚ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɪɚɛɨɱɢɯ ɬɟɦɩɟɪɚ-
ɬɭɪ ɢ ɞɚɜɥɟɧɢɣ Д14Ж. 

ȼ ɤɚɱɟɫɬɜɟ ɧɚɩɨɥɧɢɬɟɥɹ ɞɥɹ ɮɬɨɪɤɚɭɱɭɤɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢ ɨɤɫɢɞ ɬɢɬɚɧɚ (IV). 
ɇɚɩɨɥɧɢɬɟɥɶ ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɨɥɢɦɟɪɧɨɣ ɤɨɦɩɨɡɢɰɢɢ ɢ, 
ɤɪɨɦɟ ɬɨɝɨ, ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɸ ɩɢɝɦɟɧɬɚ, ɩɪɢɞɚɜɚɹ ɦɚɬɟɪɢɚɥɭ ɛɟɥɵɣ ɰɜɟɬ Д19Ж. 

Ʉɪɟɦɧɢɣɨɪɝɚɧɢɱɟɫɤɢɟ ɤɚɭɱɭɤɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜɵɫɨɤɨɣ ɬɟɩɥɨɫɬɨɣɤɨɫɬɶɸ ɞɨ 
250°ɋ, ɛɟɧɡɨɦɚɫɥɨɫɬɨɣɤɨɫɬɶɸ, ɬɨɩɥɢɜɨɫɬɨɣɤɨɫɬɶɸ, ɯɨɪɨɲɟɣ ɝɢɞɪɨɮɨɛɧɨɫɬɶɸ ɢ ɷɤɨɥɨ-
ɝɢɱɧɨɫɬɶɸ Д20Ж. Ɉɞɧɚɤɨ ɤɪɟɦɧɢɣɨɪɝɚɧɢɱɟɫɤɢɣ ɤɚɭɱɭɤ Ʌɟɫɬɨɫɢɥ-ɋɆ ɹɜɥɹɟɬɫɹ ɝɨɪɸɱɢɦ, 
ɩɨɷɬɨɦɭ ɞɥɹ ɫɧɢɠɟɧɢɹ ɟɝɨ ɝɨɪɸɱɟɫɬɢ ɩɪɢɦɟɧɹɥɢ ɝɚɥɨɝɟɧɫɨɞɟɪɠɚɳɢɟ ɚɧɬɢɩɢɪɟɧɵ.  
Ɉɞɧɚɤɨ ɩɪɢ ɜɜɟɞɟɧɢɢ ɚɧɬɢɩɢɪɟɧɚ ɜ Ʌɟɫɬɨɫɢɥ-ɋɆ ɤɨɦɩɨɡɢɰɢɹ ɩɪɢɨɛɪɟɬɚɟɬ ɪɟɡɤɢɣ ɫɩɟ-
ɰɢɮɢɱɟɫɤɢɣ ɡɚɩɚɯ, ɤɨɬɨɪɵɣ ɧɟ ɢɫɱɟɡɚɟɬ ɩɨɫɥɟ ɭɞɚɥɟɧɢɹ ɪɚɫɬɜɨɪɢɬɟɥɹ. ȼ ɷɬɨɣ ɫɜɹɡɢ 
ɞɚɧɧɭɸ ɤɨɦɩɨɡɢɰɢɸ ɢɫɤɥɸɱɢɥɢ ɢɡ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɬɚɤ ɤɚɤ ɨɧɚ ɨɤɚɡɚɥɚɫɶ  
ɧɟɩɪɢɝɨɞɧɨɣ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɌɉɆ ɞɥɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɋɄȼ ɜ ɅȺ ɩɨ ɫɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɚɫɩɟɤɬɚɦ. 

ɂɡɝɨɬɨɜɥɟɧɢɟ ɌɉɆ ɩɪɨɜɨɞɢɥɢ ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɩɪɹɦɨɝɨ ɩɨɫɥɨɣɧɨɝɨ ɧɚɧɟɫɟɧɢɹ 
ɪɚɫɬɜɨɪɚ ɩɨɥɢɦɟɪɧɨɣ ɤɨɦɩɨɡɢɰɢɢ ɧɚ ɬɟɤɫɬɢɥɶɧɭɸ ɨɫɧɨɜɭ ɩɪɢ ɩɨɦɨɳɢ ɪɚɤɟɥɶɧɨɝɨ ɧɨ-
ɠɚ (ɲɩɪɟɞɢɧɝɨɜɚɧɢɟ). ɉɪɨɰɟɫɫ ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

– ɜɚɥɶɰɟɜɚɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɩɨɥɢɦɟɪɧɨɣ ɤɨɦɩɨɡɢɰɢɢ; 
– ɪɚɫɬɜɨɪɟɧɢɟ ɜɚɥɶɰɨɜɚɧɧɨɣ ɫɦɟɫɢ; 
– ɩɨɫɥɨɣɧɨɟ ɧɚɧɟɫɟɧɢɟ ɪɚɫɬɜɨɪɚ ɩɨɥɢɦɟɪɧɨɣ ɤɨɦɩɨɡɢɰɢɢ ɧɚ ɫɬɟɤɥɨɬɤɚɧɶ ɫ ɩɨɫɥɟɞɭ-

ɸɳɟɣ ɫɭɲɤɨɣ ɤɚɠɞɨɝɨ ɫɥɨɹ ɧɚ ɦɚɲɢɧɟ ɞɥɹ ɧɚɧɟɫɟɧɢɹ. 
ɂɫɩɵɬɚɧɢɹ ɨɛɪɚɡɰɨɜ ɩɪɨɜɨɞɢɥɢ ɩɨ ɫɥɟɞɭɸɳɢɦ ɦɟɬɨɞɢɤɚɦ ɨɩɪɟɞɟɥɟɧɢɹ: 

– ɦɚɫɫɵ 1 ɦ2 ɌɉɆ – ɩɨ ȽɈɋɌ 17073–71; 
– ɪɚɡɪɵɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɭɞɥɢɧɟɧɢɹ ɩɪɢ ɪɚɡɪɵɜɟ ɌɉɆ – ɩɨ ȽɈɋɌ 17316–71 (ɪɚɡɦɟɪ 

ɪɚɛɨɱɟɝɨ ɭɱɚɫɬɤɚ 50×200 ɦɦ); 
– ɝɨɪɸɱɟɫɬɢ – ɩɨ Ⱥɉ-25 ɩ. 853ɜ, ɉɪɢɥɨɠɟɧɢɟ F, ɑɚɫɬɶ I; 
– ɜɥɚɝɨɩɨɝɥɨɳɟɧɢɹ – ɩɨ ȽɈɋɌ 8971–78; 
– ɩɪɨɱɧɨɫɬɶ ɩɪɢ ɪɚɫɫɥɚɢɜɚɧɢɢ – ɩɨ ȽɈɋɌ 6768–75. 

Ɉɰɟɧɤɭ ɫɬɟɩɟɧɢ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɩɪɨɜɨɞɢɥɢ ɩɨ ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɪɚɛɨ-
ɬɚɧɧɨɦɭ ɋɌɈ 1-595-20-581–2018 ɧɚ ɭɫɬɚɧɨɜɤɟ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɢ 
ɦɚɬɟɪɢɚɥɨɜ ɫɩɚɫɚɬɟɥɶɧɵɯ ɧɚɞɭɜɧɵɯ ɬɪɚɩɨɜ. Ɇɟɬɨɞ ɩɨ ɨɰɟɧɤɟ ɫɬɟɩɟɧɢ ɝɟɪɦɟɬɢɱɧɨɫɬɢ 
ɨɫɧɨɜɚɧ ɧɚ ɜɨɡɞɟɣɫɬɜɢɢ ɡɚɞɚɧɧɨɝɨ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɫɨɡɞɚɜɚɟɦɨɝɨ ɜɧɭɬɪɢ ɝɟɪɦɟ-
ɬɢɱɧɨɝɨ ɰɢɥɢɧɞɪɚ, ɜ ɤɚɱɟɫɬɜɟ ɥɢɰɟɜɨɣ ɫɬɟɧɤɢ ɤɨɬɨɪɨɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɫɫɥɟɞɭɟɦɵɣ  
ɨɛɪɚɡɟɰ ɦɚɬɟɪɢɚɥɚ, ɢ ɨɩɪɟɞɟɥɟɧɢɢ ɜɪɟɦɟɧɢ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɫɧɢɠɟɧɢɟ ɢɡɛɵɬɨɱɧɨɝɨ 
ɞɚɜɥɟɧɢɹ ɜɧɭɬɪɢ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɦɨɞɭɥɹ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ Д21Ж. 

 
Ɋɟɡɭɥɶɬɚɬɵ ɢ ɨɛɫɭɠɞɟɧɢɟ 

ɋ ɭɱɟɬɨɦ ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɬɪɟɛɨɜɚɧɢɣ ɜɨ ɎȽɍɉ «ȼɂȺɆ» ɪɚɡɪɚɛɨɬɚɧ ɌɉɆ ɞɥɹ 
ɢɡɝɨɬɨɜɥɟɧɢɹ ɝɢɛɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɋɄȼ ɞɥɹ ɅȺ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɪɚɡɪɚɛɨɬɤɢ ɦɚɬɟɪɢɚɥɚ ɜɵɛɪɚɧɚ ɬɤɚɧɶ ɨɫɧɨɜɵ ɞɥɹ ɌɉɆ. Ⱥɧɚɥɢɡ 
ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɡɪɵɜɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɭɞɥɢɧɟɧɢɹ ɫɬɟɤɥɨɬɤɚ-
ɧɟɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥ. 2, ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɌɉɆ ɧɚ ɨɫɧɨɜɟ ɷɬɢɯ ɬɤɚɧɟɣ ɛɭɞɟɬ ɢɦɟɬɶ 
ɪɚɡɪɵɜɧɭɸ ɧɚɝɪɭɡɤɭ ɜɵɲɟ, ɱɟɦ ɭ ɢɧɨɫɬɪɚɧɧɵɯ ɚɧɚɥɨɝɨɜ; ɩɪɢ ɷɬɨɦ ɩɨɜɟɪɯɧɨɫɬɧɚɹ 
ɩɥɨɬɧɨɫɬɶ ɷɬɢɯ ɬɤɚɧɟɣ ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɬɶ ɬɪɟɛɭɟɦɭɸ ɦɚɫɫɭ 1 ɦ2 ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ 
ɌɉɆ – ɧɟ ɛɨɥɟɟ 300 ɝ. 

ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɪɚɛɨɬɵ ɜ ɰɟɥɹɯ ɜɵɛɨɪɚ ɩɨɥɢɦɟɪɧɨɝɨ ɩɨɤɪɵɬɢɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨ-
ɝɨ ɌɉɆ ɢɡɝɨɬɨɜɥɟɧɵ ɢ ɢɫɫɥɟɞɨɜɚɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɩɨɥɢɦɟɪɧɵɟ ɤɨɦɩɨɡɢɰɢɢ ɧɚ 
ɨɫɧɨɜɟ ɮɬɨɪɤɚɭɱɭɤɚ ɋɄɎ-264ȼ/5 ɢɥɢ ɋɄɎ-32 ɫ ɪɚɡɥɢɱɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɮɬɨɪɩɨɥɢɦɟɪɚ 
ɢ ɧɚɩɨɥɧɢɬɟɥɹ ɌТɈ2. 
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Ⱦɥɹ ɜɵɛɨɪɚ ɫɨɫɬɚɜɚ ɌɉɆ ɢɡɝɨɬɨɜɥɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɨɛɪɚɡɰɵ ɢ ɩɪɨɜɟɞɟɧɨ 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɢɯ ɨɫɧɨɜɧɵɯ ɫɜɨɣɫɬɜ. ɇɚɧɟɫɟɧɢɟ ɜɵɛɪɚɧɧɵɯ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɥɢɦɟɪ-
ɧɵɯ ɤɨɦɩɨɡɢɰɢɣ ɧɚ ɨɛɪɚɡɰɵ ɫɬɟɤɥɨɬɤɚɧɟɣ (ɬɚɛɥ. 2) ɩɪɨɜɨɞɢɥɢ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢ-
ɹɯ ɪɭɱɧɵɦ ɫɩɨɫɨɛɨɦ ɩɨ ɨɩɢɫɚɧɧɨɦɭ ɪɚɧɟɟ ɦɟɬɨɞɭ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɲɩɚɬɟɥɹ. ɇɚɧɟɫɟɧɢɟ 
ɤɚɠɞɨɝɨ ɫɥɨɹ ɩɨɥɢɦɟɪɧɨɣ ɤɨɦɩɨɡɢɰɢɢ ɩɪɨɢɡɜɨɞɢɥɢ ɩɨɨɱɟɪɟɞɧɨ ɧɚ ɥɢɰɟɜɭɸ ɢ ɢɡɧɚɧɨɱ-
ɧɭɸ ɫɬɨɪɨɧɭ ɫɬɟɤɥɨɬɤɚɧɟɣ. Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɪɚɫɬɜɨɪɢɬɟɥɹ ɩɪɨɜɨɞɢɥɢ ɫɭɲɤɭ ɨɛɪɚɡɰɨɜ ɜ 
ɬɟɪɦɨɲɤɚɮɭ ɜ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ ɨɬ 80 ɞɨ 110°ɋ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɭɲɤɢ 1–2 ɦɢɧ. 
Ʉɨɥɢɱɟɫɬɜɨ ɫɥɨɟɜ ɢ ɩɪɢɜɟɫ ɨɬ ɨɞɧɨɝɨ ɫɥɨɹ ɩɨɤɪɵɬɢɹ ɩɨɞɛɢɪɚɥɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ 
ɨɛɟɫɩɟɱɢɬɶ ɦɚɫɫɭ 1 ɦ2 ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɨɛɪɚɡɰɨɜ ɌɉɆ – ɧɟ ɛɨɥɟɟ 300 ɝ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɭɫɬɚɧɨɜɥɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɌɉɆ ɨɬ ɩɥɨɬɧɨɫɬɢ ɭɤɥɚɞ-
ɤɢ ɧɢɬɟɣ ɜ ɫɬɟɤɥɨɬɤɚɧɹɯ ɢ ɫɨɨɬɧɨɲɟɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɪɟɰɟɩɬɭɪɚɯ ɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨ-
ɡɢɰɢɣ ɧɚ ɨɫɧɨɜɟ ɮɬɨɪɤɚɭɱɭɤɨɜ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɨɛɪɚɡ-
ɰɵ ɌɉɆ ɧɚ ɨɫɧɨɜɟ ɱɢɫɬɨɝɨ ɮɬɨɪɤɚɭɱɭɤɚ ɋɄɎ-264ȼ/5 ɧɟ ɝɟɪɦɟɬɢɱɧɵ ɢɡ-ɡɚ ɧɢɡɤɨɣ ɝɟɪ-
ɦɟɬɢɱɧɨɫɬɢ ɱɢɫɬɨɝɨ ɤɚɭɱɭɤɚ, ɚ ɬɚɤɠɟ ɩɥɨɯɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɤɚɭɱɭɤɚ ɢ ɮɬɨɪɩɨɥɢɦɟɪɚ. 
Ɍɤɚɧɢ ɗ2/1-80 ɢ ɗ3/1-100 ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɪɚɡɪɟɠɟɧɧɨɣ ɫɬɪɭɤɬɭɪɨɣ – ɦɟɧɶɲɟɣ ɩɥɨɬ-
ɧɨɫɬɶɸ ɧɢɬɟɣ ɧɚ 1 ɫɦ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɤɚɧɹɦɢ ɗ1-100 ɢ ɗ2-80, ɩɨɷɬɨɦɭ ɨɛɪɚɡɰɵ ɌɉɆ 
ɧɚ ɢɯ ɨɫɧɨɜɟ ɧɟ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɢ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɝɟɪɦɟɬɢɱɧɨɫɬɢ. 

ɉɪɢ ɞɚɥɶɧɟɣɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɨɛɪɚɡɰɵ ɌɉɆ ɢɡɝɨɬɚɜɥɢɜɚɥɢ ɧɚ ɨɫɧɨɜɟ ɫɬɟɤɥɨ-
ɬɤɚɧɟɣ ɗ1-100 ɢ ɗ2-80. Ɉɛɧɚɪɭɠɟɧɨ ɜɥɢɹɧɢɟ ɜɟɥɢɱɢɧɵ ɫɨɞɟɪɠɚɧɢɹ ɌТɈ2 ɢ 
ɫɨɨɬɧɨɲɟɧɢɹ ɮɬɨɪɤɚɭɱɭɤɚ ɢ ɮɬɨɪɩɨɥɢɦɟɪɚ ɜ ɩɨɥɢɦɟɪɧɨɦ ɩɨɤɪɵɬɢɢ ɧɚ ɝɟɪɦɟɬɢɱɧɨɫɬɶ 
ɌɉɆ. ɉɪɢ ɜɵɫɨɤɨɦ ɫɨɞɟɪɠɚɧɢɢ ɌТɈ2 ɢ ɮɬɨɪɤɚɭɱɭɤɚ ɨɛɪɚɡɰɵ ɌɉɆ ɧɟ ɫɨɯɪɚɧɹɥɢ 
ɝɟɪɦɟɬɢɱɧɨɫɬɶ; ɩɪɢ ɧɢɡɤɨɦ ɫɨɞɟɪɠɚɧɢɢ ɌТɈ2 – ɌɉɆ ɧɟ ɬɟɯɧɨɥɨɝɢɱɟɧ, ɬɚɤ ɤɚɤ ɢɦɟɟɬ 
ɩɨɜɵɲɟɧɧɭɸ ɥɢɩɤɨɫɬɶ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɵɛɪɚɧɚ ɨɩɬɢɦɚɥɶɧɚɹ ɩɨɥɢɦɟɪɧɚɹ 
ɤɨɦɩɨɡɢɰɢɹ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɤɪɵɬɢɹ, ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɌɉɆ. 

ɂɡɝɨɬɨɜɥɟɧɵ ɨɛɪɚɡɰɵ ɌɉɆ ɧɚ ɨɫɧɨɜɟ ɫɬɟɤɥɨɬɤɚɧɟɣ ɗ1-100 ɢ ɗ2-80 ɫ ɩɨɤɪɵɬɢɟɦ 
ɧɚ ɨɫɧɨɜɟ ɮɬɨɪɤɚɭɱɭɤɚ ɋɄɎ-32 ɢ ɩɪɨɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɬɟɩɟɧɢ ɝɟɪɦɟɬɢɱɧɨɫɬɢ, 
ɦɚɫɫɵ 1 ɦ2, ɬɨɥɳɢɧɵ, ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɢ ɝɨɪɸɱɟɫɬɢ – ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞ-
ɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 3. 
 

Ɍɚɛɥɢɰɚ 3 
ɋɜɨɣɫɬɜɚ ɨɛɪɚɡɰɨɜ ɢɡ ɬɤɚɧɟɩɥɟɧɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɨɫɧɨɜɟ ɫɬɟɤɥɨɬɤɚɧɟɣ ɗ1-100 ɢ ɗ2-80 

ɫ ɩɨɥɢɦɟɪɧɵɦ ɩɨɤɪɵɬɢɟɦ ɧɚ ɨɫɧɨɜɟ ɮɬɨɪɤɚɭɱɭɤɚ ɋɄɎ-32 
Ɍɤɚɧɟɩɥɟɧɨɱɧɵɣ 

ɦɚɬɟɪɢɚɥ 
Ɇɚɫɫɚ 
1 ɦ2, ɝ 

Ɍɨɥɳɢɧɚ, 
ɦɦ 

ɋɬɟɩɟɧɶ  
ɝɟɪɦɟɬɢɱɧɨɫɬɢ, %,  

ɩɪɢ ɞɚɜɥɟɧɢɢ  
0,02 Ɇɉɚ*  

Ɋɚɡɪɵɜɧɚɹ 
ɧɚɝɪɭɡɤɚ, ɇ 

ɍɞɥɢɧɟɧɢɟ  
ɩɪɢ ɪɚɡɪɵɜɟ, % 

Ƚɨɪɸɱɟɫɬɶ 
ɩɨ Ⱥɉ-25, 

ɉɪɢɥɨɠɟɧɢɟ F, 
ɑɚɫɬɶ 1 

ɩɨ  
ɨɫɧɨɜɟ 

ɩɨ  
ɭɬɤɭ 

ɩɨ  
ɨɫɧɨɜɟ 

ɩɨ  
ɭɬɤɭ 

ɋɬɟɤɥɨɬɤɚɧɶ 
ɗ1-100 

280 0,17 97 932 583 5,9 5,8 
Ɍɪɭɞɧɨɫɝɨɪɚɸ-

ɳɢɣ ɋɬɟɤɥɨɬɤɚɧɶ 
ɗ2-80 

272 0,15 94 864 653 3,6 3,2 

* ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɫɩɵɬɚɧɢɹ 15 ɦɢɧ. 

 
ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɨɤɚɡɚɥɨ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɜɨɣɫɬɜ ɨɛɪɚɡɰɨɜ ɌɉɆ ɩɪɟɞɴɹɜɥɹɟɦɵɦ 

ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɦɚɫɫɟ, ɩɪɨɱɧɨɫɬɢ, ɝɨɪɸɱɟɫɬɢ ɢ ɝɟɪɦɟɬɢɱɧɨɫɬɢ. 
Ɉɞɧɚɤɨ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɢ ɜɯɨɞɧɨɦ ɤɨɧɬɪɨɥɟ ɫɬɟɤɥɨɬɤɚɧɢ ɗ2-80 ɨɛɧɚɪɭɠɟɧɵ 

ɫɥɟɞɭɸɳɢɟ ɞɟɮɟɤɬɵ – ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɫɬɪɭɤɬɭɪɵ ɢɡ-ɡɚ ɧɚɥɢɱɢɹ ɧɢɬɟɣ ɞɪɭɝɨɣ ɥɢɧɟɣ-
ɧɨɣ ɩɥɨɬɧɨɫɬɢ ɩɨ ɭɬɤɭ ɢ ɪɚɡɞɜɢɠɤɚ ɧɢɬɟɣ ɭɬɤɚ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɨɤɚɡɚɬɶ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢ-
ɹɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɩɪɢ ɟɝɨ ɫɟɪɢɣɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ.  
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɤɚɱɟɫɬɜɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ ɜɵɛɪɚɧ  
ɫɨɫɬɚɜ ɌɉɆ ɧɚ ɨɫɧɨɜɟ ɫɬɟɤɥɨɬɤɚɧɢ ɗ1-100. 
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ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɪɚɛɨɬɵ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɲɢɪɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɨɬ-
ɪɚɛɨɬɤɢ ɜɨɫɩɪɨɢɡɜɨɞɢɦɨɫɬɢ ɩɪɨɰɟɫɫɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢɡɝɨɬɨɜɥɟɧɵ 
ɬɪɢ ɩɚɪɬɢɢ ɌɉɆ ɧɚ ɨɫɧɨɜɟ ɫɬɟɤɥɨɬɤɚɧɢ ɗ1-100 ɫ ɞɜɭɯɫɬɨɪɨɧɧɢɦ ɧɚɩɨɥɧɟɧɧɵɦ ɮɬɨɪ-
ɩɨɥɢɦɟɪɧɵɦ ɩɨɤɪɵɬɢɟɦ ɛɟɥɨɝɨ ɰɜɟɬɚ ɝɥɚɞɤɨɣ ɮɚɤɬɭɪɵ. ɒɢɪɢɧɚ ɦɚɬɟɪɢɚɥɚ ɫɨɫɬɚɜɥɹɥɚ 
90 ɫɦ. Ɋɚɡɪɚɛɨɬɚɧɧɨɦɭ ɦɚɬɟɪɢɚɥɭ ɩɪɢɫɜɨɟɧɚ ɦɚɪɤɚ ȼɊɌ-12, ɟɝɨ ɜɧɟɲɧɢɣ ɜɢɞ ɩɪɟɞɫɬɚɜ-
ɥɟɧ ɧɚ ɪɢɫ. 3. 

 

 
Ɋɢɫ. 3. ȼɧɟɲɧɢɣ ɜɢɞ ɬɤɚɧɟɩɥɟɧɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɦɚɪɤɢ ȼɊɌ-12 

 
Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɩɪɨɱɧɨɫɬɧɵɯ ɫɜɨɣɫɬɜ ɌɉɆ ɩɪɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ ɜɨɡ-

ɞɟɣɫɬɜɢɢ ɬɟɦɩɟɪɚɬɭɪ -60, +20, +80 ɢ +105°ɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 4. ɂɡ ɩɪɢɜɟɞɟɧɧɵɯ 
ɞɚɧɧɵɯ ɜɢɞɧɨ, ɱɬɨ ɯɨɬɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɢɫɩɵɬɚɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɫɧɢɠɟɧɢɟ 
ɡɧɚɱɟɧɢɣ ɩɪɨɱɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ, ɨɞɧɚɤɨ ɨɧɢ ɧɚɯɨɞɹɬɫɹ ɧɚ ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ ɢ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɬ ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. ɂɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɟ ɜɥɢɹɟɬ ɧɚ ɨɬɧɨɫɢ-
ɬɟɥɶɧɨɟ ɭɞɥɢɧɟɧɢɟ ɌɉɆ. 

 

 
Ɋɢɫ. 4. Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɬɤɚɧɟɩɥɟɧɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɦɚɪɤɢ ȼɊɌ-12 ɩɨ ɨɫɧɨɜɟ (■)  

ɢ ɭɬɤɭ (■) ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɨɬ -60 ɞɨ +105°ɋ 
 
ɂɫɫɥɟɞɨɜɚɧɢɟ ɝɢɝɪɨɫɤɨɩɢɱɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɜ ɬɟɱɟɧɢɟ 24 ɱ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɪɚɡɪɚ-

ɛɨɬɚɧɧɵɣ ɦɚɬɟɪɢɚɥ ɨɛɥɚɞɚɟɬ ɧɢɡɤɢɦ ɜɥɚɝɨɩɨɝɥɨɳɟɧɢɟɦ: 0,3% ɡɚ 24 ɱ. 
Ɉɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ ɌɉɆ ɦɚɪɤɢ ȼɊɌ-12 ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɪɨɫɫɢɣɫɤɢɦ ɚɧɚɥɨɝɨɦ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 4. 
ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɞɚɧɧɵɯ ɜɢɞɧɨ, ɱɬɨ ɫɜɨɣɫɬɜɚ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ 

ɌɉɆ ɦɚɪɤɢ ȼɊɌ-12, ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 
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Ɇɚɬɟɪɢɚɥ ȼɊɌ-12 ɧɚ 65% ɥɟɝɱɟ ɪɨɫɫɢɣɫɤɨɝɨ ɚɧɚɥɨɝɚ – ɬɤɚɧɢ ɩɪɨɪɟɡɢɧɟɧɧɨɣ ɧɟ-
ɜɭɥɤɚɧɢɡɨɜɚɧɧɨɣ 51-3Ɍ-111, ɢ ɩɪɟɜɨɫɯɨɞɢɬ ɚɧɚɥɨɝ ɩɨ ɪɚɡɪɵɜɧɨɣ ɧɚɝɪɭɡɤɟ: ɩɨ ɨɫɧɨɜɟ – 
ɧɚ 51%, ɩɨ ɭɬɤɭ – ɧɚ 20%. 

 
Ɍɚɛɥɢɰɚ 4 

Ɉɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ ɬɤɚɧɟɩɥɟɧɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ȼɊɌ-12 ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɚɧɚɥɨɝɨɦ 
ɋɜɨɣɫɬɜɚ Ɂɧɚɱɟɧɢɹ ɫɜɨɣɫɬɜ ɞɥɹ 

ɬɤɚɧɟɩɥɟɧɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 
ȼɊɌ-12 

ɪɨɫɫɢɣɫɤɨɝɨ ɚɧɚɥɨɝɚ – 
ɬɤɚɧɢ 51-3Ɍ-111 

Ɇɚɫɫɚ 1 ɦ2, ɝ  258 425˃25 
Ɋɚɡɪɵɜɧɚɹ ɧɚɝɪɭɡɤɚ  
(ɨɫɧɨɜɚ/ɭɬɨɤ) ɩɪɢ 20°ɋ, ɇ 

1507/864 736/687 

ɍɞɥɢɧɟɧɢɟ ɩɪɢ ɪɚɡɪɵɜɟ  
(ɨɫɧɨɜɚ/ɭɬɨɤ) ɩɪɢ 20°ɋ, % 

3,5/3,6 – 

Ƚɨɪɸɱɟɫɬɶ  
 

Ɍɪɭɞɧɨɫɝɨɪɚɸɳɢɣ 
(ɩɨ Ⱥɉ-25, ɉɪɢɥɨɠɟɧɢɟ F, ɑɚɫɬɶ I) 

Ɉɝɧɟɫɬɨɣɤɨɟ ɪɟɡɢɧɨɜɨɟ  
ɩɨɤɪɵɬɢɟ 

ɋɬɟɩɟɧɶ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɋɨɯɪɚɧɟɧɢɟ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ  
0,02 Ɇɉɚ ɜ ɬɟɱɟɧɢɟ 15 ɦɢɧ – ɧɟ ɦɟɧɟɟ 97% 

Ƚɟɪɦɟɬɢɱɧɚ ɩɪɢ ɞɚɜɥɟɧɢɢ  
0,01 Ɇɉɚ 

Ƚɢɝɪɨɫɤɨɩɢɱɧɨɫɬɶ, %,  
ɜ ɬɟɱɟɧɢɟ 24 ɱ ɩɪɢ φ=98% 

0,3 – 

 
Ɉɞɧɨɣ ɢɡ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɪɨɰɟɫɫɚ ɢɡɝɨɬɨɜɥɟɧɢɹ ɝɢɛɤɨɝɨ ɪɭɤɚɜɚ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɋɄȼ ɹɜɥɹɟɬɫɹ ɨɛɪɚɡɨɜɚɧɢɟ ɫɨɟɞɢɧɟɧɢɹ ɜ ɜɢɞɟ ɲɜɚ. Ⱦɥɹ ɫɨɤɪɚɳɟɧɢɹ 
ɬɪɭɞɨɟɦɤɨɫɬɢ ɢ ɦɚɬɟɪɢɚɥɨɟɦɤɨɫɬɢ ɩɪɢ ɫɨɡɞɚɧɢɢ ɫɨɟɞɢɧɟɧɢɹ ɜ ɜɢɞɟ ɲɜɚ ɩɪɟɞɥɨɠɟɧ 
ɦɟɬɨɞ ɬɟɪɦɨɫɜɚɪɢɜɚɧɢɹ ɌɉɆ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɩɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɩɨɫɨɛɧɨɫɬɢ ɩɨ-
ɤɪɵɬɢɹ ɌɉɆ ɤ ɫɜɚɪɢɜɚɧɢɸ. Ɇɟɬɨɞɨɦ ɬɟɪɦɨɫɜɚɪɢɜɚɧɢɹ ɜ ɩɪɟɫɫɟ ɩɨɥɭɱɟɧɵ ɨɛɪɚɡɰɵ ɞɥɹ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɱɧɨɫɬɢ ɫɜɚɪɧɨɝɨ ɲɜɚ ɧɚ ɨɬɪɵɜ ɢ ɧɚ ɫɞɜɢɝ ɩɪɢ ɧɚɯɥɟɫɬɟ ɲɜɚ 20 ɦɦ ɢ 
ɪɚɡɦɟɪɚɯ ɪɚɛɨɱɢɯ ɭɱɚɫɬɤɨɜ ɨɛɪɚɡɰɨɜ 25×100 ɦɦ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɨɤɚɡɚɥɨ (ɬɚɛɥ. 5), ɱɬɨ 
ɦɟɯɚɧɢɡɦ ɪɚɫɫɥɨɟɧɢɹ ɨɛɪɚɡɰɨɜ ɹɜɥɹɟɬɫɹ ɚɞɝɟɡɢɨɧɧɵɦ. Ɍɤɚɧɟɩɥɟɧɨɱɧɵɣ ɦɚɬɟɪɢɚɥ ɦɚɪɤɢ 
ȼɊɌ-12 ɩɪɟɜɨɫɯɨɞɢɬ ɚɧɚɥɨɝ – ɬɤɚɧɶ 51-3Ɍ-111 – ɩɨ ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɪɚɫɫɥɨɟɧɢɢ ɜ з4 ɪɚɡɚ. 
 

Ɍɚɛɥɢɰɚ 5 
Ⱥɞɝɟɡɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ ɬɤɚɧɟɩɥɟɧɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ȼɊɌ-12 

ɋɜɨɣɫɬɜɚ Ɍɪɟɛɨɜɚɧɢɹ 
ɩɨ ɌɁ 

Ɂɧɚɱɟɧɢɟ ɫɜɨɣɫɬɜ ɞɥɹ 
ɬɤɚɧɟɩɥɟɧɨɱɧɨɝɨ  

ɦɚɬɟɪɢɚɥɚ ȼɊɌ-12 
ɪɨɫɫɢɣɫɤɨɝɨ ɚɧɚɥɨɝɚ –  

ɬɤɚɧɢ 51-3Ɍ-111 
ɉɪɨɱɧɨɫɬɶ ɫɜɚɪɧɨɝɨ ɲɜɚ 
ɩɪɢ ɨɬɪɵɜɟ, ɇ/ɦɦ  

ɉɨɥɢɦɟɪɧɨɟ ɩɨɤɪɵɬɢɟ 
ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɜɨɡɦɨɠɧɨɫɬɶ 
ɫɜɚɪɢɜɚɧɢɹ ɦɚɬɟɪɢɚɥɚ 

0,4–0,6 0,1 
(ɩɪɨɱɧɨɫɬɶ ɤɥɟɟɜɨɝɨ ɲɜɚ) 

ɉɪɨɱɧɨɫɬɶ ɫɜɚɪɧɨɝɨ ɲɜɚ  
ɩɪɢ ɫɞɜɢɝɟ, ɇ  

707 
(ɪɚɡɪɭɲɟɧɢɟ ɩɨ 

ɦɚɬɟɪɢɚɥɭ) 

– 

 
Ɋɢɫ. 5. Ɂɚɜɢɫɢɦɨɫɬɶ ɩɪɨɱɧɨɫɬɢ ɫɜɚɪɧɨɝɨ ɲɜɚ ɬɤɚɧɟɩɥɟɧɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɨɬ ɜɟɥɢɱɢɧɵ ɧɚɯɥɟɫɬɚ 
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ɉɪɨɱɧɨɫɬɶ ɫɜɚɪɧɨɝɨ ɲɜɚ ɩɪɢ ɫɞɜɢɝɟ ɩɪɢ ɜɟɥɢɱɢɧɟ ɧɚɯɥɟɫɬɚ ɲɜɚ 10ޓ ɦɦ ɛɨɥɶɲɟ 
ɩɪɨɱɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ, ɩɪɢ ɢɫɩɵɬɚɧɢɢ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɪɭɲɟɧɢɟ ɨɛɪɚɡɰɚ ɩɨ ɦɚɬɟɪɢɚɥɭ 
(ɪɢɫ. 5), ɩɨɷɬɨɦɭ ɩɨɥɢɦɟɪɧɨɟ ɩɨɤɪɵɬɢɟ ɨɛɟɫɩɟɱɢɥɨ ɜɨɡɦɨɠɧɨɫɬɶ ɬɟɪɦɨɫɜɚɪɢɜɚɧɢɹ 
ɦɚɬɟɪɢɚɥɚ. 
 

Ɂɚɤɥɸɱɟɧɢɹ 
ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɜ ɨɛɥɚɫɬɢ 

ɌɉɆ, ɩɪɢɦɟɧɹɟɦɵɯ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɝɢɛɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɋɄȼ ɞɥɹ ɅȺ. ȼ ɪɟɡɭɥɶɬɚ-
ɬɟ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɦɭ ɨɬɟɱɟɫɬɜɟɧɧɨɦɭ ɌɉɆ. 

ɉɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɌɉɆ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɝɢɛɤɢɯ ɬɪɭɛɨ-
ɩɪɨɜɨɞɨɜ ɋɄȼ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɧɚɢɥɭɱɲɢɣ ɤɨɦɩɥɟɤɫ ɫɜɨɣɫɬɜ ɢɦɟɟɬ ɌɉɆ, ɢɡɝɨɬɨɜɥɟɧɧɵɣ 
ɧɚ ɨɫɧɨɜɟ ɫɬɟɤɥɨɬɤɚɧɢ ɗ1-100 ɫ ɞɜɭɯɫɬɨɪɨɧɧɢɦ ɧɚɩɨɥɧɟɧɧɵɦ ɮɬɨɪɩɨɥɢɦɟɪɧɵɦ ɩɨɤɪɵ-
ɬɢɟɦ. Ɇɚɬɟɪɢɚɥɭ ɩɪɢɫɜɨɟɧɚ ɦɚɪɤɚ ȼɊɌ-12. 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɨɫɧɨɜɧɵɯ ɫɜɨɣɫɬɜ ɨɩɵɬɧɵɯ ɩɚɪɬɢɣ ɦɚɬɟɪɢɚɥɚ ȼɊɌ-12 ɩɨɤɚɡɚɥɨ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɬɪɟɛɨɜɚɧɢɹɦ: ɩɨ ɝɨɪɸɱɟɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ 
Ⱥɉ-25, ɉɪɢɥɨɠɟɧɢɟ F, ɑɚɫɬɶ I; ɜɵɞɟɪɠɢɜɚɟɬ ɢɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ 0,02 Ɇɉɚ; ɢɦɟɟɬ 
ɧɢɡɤɨɟ ɜɥɚɝɨɩɨɝɥɨɳɟɧɢɟ 0,3% ɡɚ 24 ɱ. Ɍɤɚɧɟɩɥɟɧɨɱɧɵɣ ɦɚɬɟɪɢɚɥ ɧɚ 40% ɥɟɝɱɟ ɪɨɫɫɢɣ-
ɫɤɨɝɨ ɚɧɚɥɨɝɚ – ɬɤɚɧɢ ɩɪɨɪɟɡɢɧɟɧɧɨɣ ɧɟɜɭɥɤɚɧɢɡɨɜɚɧɧɨɣ 51-3Ɍ-111, ɢ ɩɪɟɜɨɫɯɨɞɢɬ 
ɚɧɚɥɨɝ ɩɨ ɪɚɡɪɵɜɧɨɣ ɧɚɝɪɭɡɤɟ: ɩɨ ɨɫɧɨɜɟ – ɧɚ 51%, ɩɨ ɭɬɤɭ – ɧɚ 20%. 

ɉɨɥɢɦɟɪɧɨɟ ɩɨɤɪɵɬɢɟ ɌɉɆ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɬɟɪɦɨɫɜɚɪɢɜɚɧɢɹ  
ɦɚɬɟɪɢɚɥɚ. 

ɇɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɦɚɬɟɪɢɚɥ ɪɟɤɨɦɟɧɞɨɜɚɧ ɤ ɨɩɪɨɛɨɜɚɧɢɸ  
ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɝɢɛɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɋɄȼ ɞɥɹ ɅȺ. 
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