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ӣӐә 53 

 

ӡӐӮӔӚӛӫӦӕӐӜӔӚӝ ӘӡӔӐ ӨӔӓӒӔӜӘӚӘ, Ӡӝӛ ӡӢӣӓӔӜӢӛӐ ӨӔӫӚӝӡ ӛӐӡӖӔ 

ӓӐӛӝӣәӘӓӔӑӚӐӓ ӛӣӨӐӝӑӐ.  ӒӐӕӚӘӚӘ  ӖӝӒӐӓӘ ӤӘӖӘәӘӡ әӣӠӡӘӡ ӒӐӛӝӧӔӜӔӑӘӡ 

ӡӐӤӣӫӕӔӚӖӔ, ӒӐӘӐӖӠӝӡ Әӡ ӛӗӐӕӐӠӘ, ӠӝӛӔӚӘӪ ӐӣӪӘӚӔӑӔӚӘӐ ӗӐӜӐӛӔӓӠӝӕӔ  ӛӐӡӐӚӔӑӘӡ  

ӒӐӡӐӣӛӯӝӑӔӡӔӑӚӐӓ ӓӐ ӐӮӐӚӘ  ӛӐӡӐӚӔӑӘӡ ӛӘӡӐӦӔӑӐӓ.  ӒӐӐӜӐӚӘӖӝӡ ӗӣ ӠӐ ӛӜӘӨӕӜӔӚӝӑӐ 

Ӑӥӕӡ ӛӐӡӐӚӘӡ ӥӘӛӘӣӠ ӨӔӓӒӔӜӘӚӝӑӐӡ, ӤӝӠӛӐӡ, ӖӝӛӐӡ, әӠӘӡӢӐӚӝӒӠӐӤӘӐӡ, ӐӡӔӕӔ ӨӘӜӐӒӐӜ 

ӓӐ ӔӚӔӥӢӠӝӜӣӚ ӡӢӠӣӥӢӣӠӐӡ, ӛӐӡӐӚӘӡ ӤӘӖӘәӣӠ– ӛӔӥӐӜӘәӣӠ ӗӕӘӡӔӑӔӑӘӡӐӗӕӘӡ. 

ӡӐӮӔӚӛӫӦӕӐӜӔӚӝ  ӒӐӜәӣӗӕӜӘӚӘӐ ӡӐӥӐӠӗӕӔӚӝӡ ӢӔӥӜӘәӣӠӘ ӣӜӘӕӔӠӡӘӢӔӢӘӡ 

ӡӐӘӜӟӘӜӠӝ ӤӘӖӘәӘӡ ӓӐ ӛӝӜӐӗӔӡӐӕӔ ӞӠӝӒӠӐӛӘӗ ӛӝӡӬӐӕӚӔ ӑӐәӐӚӐӕӠӘӐӢӘӡ ӛӐӦӐӚӘ 

әӣӠӡӘӡ ӡӢӣӓӔӜӢӔӑӘӡ, ӐӡӔӕӔ ӚӘӗӝӜӗӛӪӝӓӜӔӝӑӘӗ ӓӐӘӜӢӔӠӔӡӔӑӣӚӘ 

ӛӐӒӘӡӢӠӐӜӢӔӑӘӡӗӕӘӡ. 

 

 

 

 

ӠӔӪӔӜӖӔӜӢӔӑӘ:   ӡӐӥӐӠӗӕӔӚӝӡ ӢӔӥӜӘәӣӠӘ ӣӜӘӕӔӠӡӘӢӔӢӘӡ ӞӠӝӤӔӡӝӠӘ, ӤӘӖӘәӐ–  

                    ӛӐӗӔӛӐӢӘәӘӡ ӛӔӪӜӘӔӠӔӑӐӗӐ ӓӝӥӢӝӠӘ   ӐәӐәӘ ӒӘӒӘӜӔӘӨӕӘӚӘ, 

 

ӤӔӠӓӘӜӐӜӓ ӗӐӕӐӫӘӡ  ӛӔӢӐӚӣӠӒӘӘӡӐ ӓӐ ӛӐӡӐӚӐӗӛӪӝӓӜӔӝӑӘӡ 

ӘӜӡӢӘӢӣӢӘӡ ӓӘӠӔӥӢӝӠӘ, ӡӐӥӐӠӗӕӔӚӝӡ ӛӔӪӜӘӔӠӔӑӐӗӐ ӔӠӝӕӜӣӚӘ 

ӐәӐӓӔӛӘӘӡ ӐәӐӓӔӛӘәӝӡӘ, ӢӔӥӜӘәӘӡ ӛӔӪӜӘӔӠӔӑӐӗӐ  ӓӝӥӢӝӠӘ, 

ӞӠӝӤӔӡӝӠӘ ӒӘӝӠӒӘ ӗӐӕӐӫӔ  

 

 

 

 

 

 

 



ӕӣӫӦӕӜӘ ӡӐӘӜӟӘӠӝ ӤӘӖӘәӘӡ ӤӐәӣӚӢӔӢӘӡ    

өӐӛӝӧӐӚӘӑӔӑӘӡ 50-Ӕ ӬӚӘӡӗӐӕӡ 

ӬӘӜӐӡӘӢӧӕӐӝӑӐ 

ӡӐӥӐӠӗӕӔӚӝӡ ӞӝӚӘӢӔӥӜӘәӣӠ ӘӜӡӢӘӢӣӢӡ, 1965 ӓӐ 1966 ӬӚӔӑӨӘ ӛӘӦӔӑӐ ӰӥӝӜӓӐ, 

ӡӐӛ ӐӮӐӚ ӡӞӔӪӘӐӚӝӑӐӖӔ (ӑӝӚӝӡ ӓӐӠөӐ ӛӮӝӚӝӓ ӝӠӘ ӡӞӔӪӘӐӚӝӑӐ: ӚӘӗӝӜӔӑӘӡ ӤӘӖӘәӐ 

ӓӐ ӜӐӮӔӕӐӠӒӐӛӢӐӠӔӑӘӡ ӤӘӖӘәӐ).   ӡӢӣӓӔӜӢӔӑӘ ӡӞӔӪӘӐӚӝӑӘӡ ӛӘӮӔӓӕӘӗ   

ӒӐӜӐӬӘӚӔӑӣӚӜӘ ӘӧӕӜӔӜ ӛӝӜӐӗӔӡӐӕӔ ӤӐәӣӚӢӔӢӔӑӖӔ. 1967 ӬӚӘӡ 2 ӛӐӠӢӡ, ӒӐӘӮӡӜӐ ӠӐ 

ӡӐӘӜӟӘӜӠӝ ӤӘӖӘәӘӡ ӤӐәӣӚӢӔӢӘ,  ӧӕӔӚӐ ӡӢӣӓӔӜӢӘ ӛӝӔӥӪӐ ӔӠӗ „ӭӔӠӥӕӔӨ“. 

ӤӐәӣӚӢӔӢӘӡ өӐӛӝӧӐӚӘӑӔӑӘӡ ӘӜӘӪӐӘӢӝӠӘ ӒӐӮӚӓӐӗ ӐӬ. ӒӐӜӡӕӔӜӔӑӣӚӘ ӞӠӝӤӔӡӝӠӘ 

ӕӚӐӓӘӛӔӠ ӡӐӜӐӫӔ, ӠӝӛӔӚӛӐӪ ӓӘӓӘ ӨӠӝӛӐ ӒӐӡӬӘӐ ӐӛӘӡ ӛӘӡӐӦӬӔӕӐӓ. ӛӐӡ ӒӕӔӠӓӘӗ ӔӓӒӜӔӜ, 

ӛӘӡӘӕӔ ӐӦӖӠӓӘӚӔӑӘ, ӠӝӛӔӚӗӐӒӐӜ ӓӦӔӡ  ӑӔӕӠӘ ӐӦӐӠӐӐ ӪӝӪӮӐӚӘ.  ӛӐӗ ӓӘӓӘ ӬӕӚӘӚӘ 

ӛӘӣӫӦӕӘӗ,  өӕӔӜӡ ӡӞӔӪӘӐӚӘӡӢӔӑӐӓ өӐӛӝӧӐӚӘӑӔӑӐӨӘ. ӧӕӔӚӐ  ӪӓӘӚӝӑӓӐ  ӮӔӚӘ ӨӔӔӬӧӝӗ, 

өӕӔӜӗӕӘӡ,  ӠӘӡӗӕӘӡӐӪ ӛӘӜӓӐ  ӛӐӓӚӝӑӐ ӒӐӓӐӕӣӮӐӓӝ ӛӐӗ Әӛ ӛӝӗӛӘӜӔӑӘӡӐӗӕӘӡ ӓӐ 

ӨӠӝӛӘӡӐӗӕӘӡ ӠӐӪ өӕӔӜӗӕӘӡ ӒӐӘӦӔӡ. ӠӐӛӓӔӜӐӓ әӐӠӒӐӓ ӒӐӛӝӣӕӘӓӐӗ ӛӐӗ Ӕӡ ӡӐӥӛӔ, 

ӘӥӔӓӐӜӐӪ өӐӜӡ, Ӡӝӛ ӓӦӔӡ ӤӘӖӘәӘӡ  ӓӔӞӐӠӢӐӛӔӜӢӘӡ ӗӐӜӐӛӨӠӝӛӔӚӗӐ ӓӘӓӘ ӜӐӬӘӚӘ, Ӑӛ 

ӤӐәӣӚӢӔӢӘӡ әӣӠӡӓӐӛӗӐӕӠӔӑӣӚӔӑӘ ӐӠӘӐӜ, ӛӐӗ ӨӝӠӘӡ ӕӐӠ ӛӔӪ.  ӛӐӓӚӝӑӐ ӛӘӜӓӐ 

ӒӐӓӐӕӣӮӐӓӝ ӐӡӔӕӔ ӞӠӝӤ. ӔӚӒӣӯӐ ӥӣӗӔӚӘӐӡ, өӔӛӘ ӓӐӘӜӢӔӠӔӡӔӑӘӡӐ ӓӐ  ӒӖӘӡ 

ӒӐәӕӐӚӕӘӡӐӗӕӘӡ ӓӐ ӐӬ. ӒӐӜӡӕӔӜӔӑӣӚ ӞӠӝӤ. ӚӔӕ ӣӢӔӕӡәӘӡ Әӛ ӓӘӓӘ ӦӕӐӬӚӘӡӐӗӕӘӡ, ӠӐӪ 

ӛӐӜ ӒӐӘӦӝ, өӔӛ ӡӞӔӪӘӐӚӘӡӢӐӓ өӐӛӝӧӐӚӘӑӔӑӐӨӘ. 

  ӬӘӒӜӔӑӘӡ ӮӔӚӛӘӡӬӕӓӝӛӝӑӘӡ ӞӠӝӑӚӔӛӐ ӡӞӔӪӘӐӚӝӑӔӑӘӡ  ӛӘӮӔӓӕӘӗ, ӛӘӗӣӛӔӢӔӡ 

ӥӐӠӗӣӚ ӔӜӐӖӔ, ӛӐӨӘӜӐӪ ӘӓӒӐ ӓӐ ӔӮӚӐӪ ӓӒӐӡ. ӡӬӝӠӔӓ ӐӛӐӜ ӒӐӛӐӑӔӓӘӜӐ, Әӛ ӡӘӚӐӑӣӡӘӡ 

ӤӐӠӒӚӔӑӨӘ, ӠӐӡӐӪ ӔӠӗӘ ӡӔӛӔӡӢӠӘ ӘӗӕӐӚӘӡӬӘӜӔӑӡ, ӒӐӛӔӔӠӗӘӐӜӔӑӘӜӐ ӚӔӥӪӘӔӑӘӡ әӣӠӡӘ 

ӓӐ ӒӐӛӝӛӔӪӐ ӬӘӒӜӐӓ ӥӐӠӗӣӚ ӔӜӐӖӔ. ӠӐ ӗӥӛӐ ӣӜӓӐ, ӛӐӡӨӘ ӕӔӠ ӛӝӮӕӓӐ ӑӔӕӠӘ ӡӘӜӢӔӠӔӡӝ 

ӡӐәӘӗӮӘ (өӕӔӜӗӕӘӡ әӐӠӒӐӓ ӪӜӝӑӘӚӘ, ӘӜӒӚӘӡӣӠӘ ӕӐӠӘӐӜӢӘ, ӠӝӑӔӠӢ әӐӜӘӡ 

ӠӔӓӐӥӢӝӠӝӑӘӗ, ӒӐӛӝӪӔӛӣӚӘӐ 3 ӬӘӒӜӐӓ), ӛӐӒӠӐӛ ӤӝӠӛӐӢӘ ӛӔӢӘӡ ӡӐӨӣӐӚӔӑӐӡ ӐӠ 

ӘӫӚӔӝӓӐ. 

 ӛӔ ӛӘӜӓӐ ӛӐӓӚӝӑӐ ӒӐӓӐӕӣӮӐӓӝ ӠӔӪӔӜӖӔӜӢӔӑӡ: ӡӐӥӐӠӗӕӔӚӝӡ ӛӔӪӜӘӔӠӔӑӐӗӐ 

ӔӠӝӕӜӣӚӘ ӐәӐӓӔӛӘӘӡ ӐәӐӓӔӛӘәӝӡӡ, ӢӔӥӜӘәӣӠ ӛӔӪӜӘӔӠӔӑӐӗӐ ӓӝӥӢӝӠӡ, ӞӠӝӤӔӡӝӠ  

ӒӘӝӠӒӘ ӗӐӕӐӫӔӡ ӓӐ ӤӘӖӘәӐ ӛӐӗӔӛӐӢӘәӘӡ ӛӔӪӜӘӔӠӔӑӐӗӐ ӓӝӥӢӝӠӡ ӡӐӥӐӠӗӕӔӚӝӡ 

ӢӔӥӜӘәӣӠӘ ӣӜӘӕӔӠӡӘӢӔӢӘӡ ӞӠӝӤӔӡӝӠӡ ӐәӐәӘ ӒӘӒӘӜӔӘӨӕӘӚӡ, ӛӐӗӘ ӛӮӠӘӓӐӜ 

ӒӐәӔӗӔӑӣӚӘ ӬӘӜӐӓӐӓӔӑӔӑӘӡӐ ӓӐ ӨӔӜӘӨӕӜӔӑӘӡӐӗӕӘӡ. ӐӥӕӔ ӛӘӜӓӐ ӓӐӕӐӛӐӢӝ, Ӡӝӛ ӐӕӢӝӠӘ 

ӛӣӓӐӛ ӛӖӐӓӐӐ, ӒӐӘӖӘӐӠӝӡ ӧӕӔӚӐ Әӡ ӡӐӥӛӘӐӜӘ ӨӔӜӘӨӕӜӐ ӓӐ ӠөӔӕӐ, ӠӝӛӔӚӘӪ  

ӡӐӮӔӚӛӫӦӕӐӜӔӚӝӡ ӣӤӠӝ  ӡӠӣӚӧӝӤӘӚӡ  ӒӐӮӓӘӡ. 

ӤӘӖӘәӐ ӛӐӗӔӛӐӢӘәӘӡ ӛӔӪӜӘӔӠӔӑӐӗӐ ӓӝӥӢӝӠӘ,  

              ӞӠӝӤӔӡӝӠӘ       ӗӐӛӐӖ    ӔӗӔӠӐӨӕӘӚӘ 
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ӨӔӡӐӕӐӚӘ 

ӤӘӖӘәӣӠӘ ӛӐӡӐӚӐӗӛӪӝӓӜӔӝӑӐ  ӛӔӪӜӘӔӠӔӑӐӐ, ӠӝӛӔӚӘӪ ӨӔӘӡӬӐӕӚӘӡ ӛӐӡӐӚӐӗӐ 

ӐӒӔӑӣӚӔӑӐӡ, ӛӐӗ ӤӘӖӘәӣӠ-ӛӔӥӐӜӘәӣӠ, ӛӐӒӜӘӢӣӠ, ӔӚӔӥӢӠӣӚ ӓӐ ӡӮӕӐ ӗӕӘӡӔӑӔӑӡ. 

ӐӛӧӐӠӔӑӡ әӐӕӨӘӠӡ, ӛӐӡӐӚӐӗӐ ӗӕӘӡӔӑӔӑӡӐ ӓӐ ӨӘӜӐӒӐӜ ӛӘәӠӝӡӢӠӣӥӢӣӠӐӡ, ӛӘӡ әӠӘӡӢӐӚӣӠ 

ӒӘӡӝӡӡӐ (әӠӘӡӢӐӚӝӒӠӐӤӘӐ) ӓӐ ӨӔӛӐӓӒӔӜӔӚ  ӐӢӝӛӗӐ, ӔӚӔӥӢӠӝӜӣӚ ӡӢӠӣӥӢӣӠӔӑӡ 

ӨӝӠӘӡ. ӔӫӔӑӡ ӒӖӔӑӡ ӓӐ ӛӔӗӝӓӔӑӡ, ӐӮӐӚӘ ӔәӝӜӝӛӘӣӠӘ ӓӐ ӞӔӠӡӞӔӥӢӘӣӚӘ ӛӐӡӐӚӔӑӘӡ 

ӛӘӡӐӦӔӑӐӓ, ӐӡӔӕӔ ӛӐӗ ӬӐӠӛӝӔӑӐӨӘ өӐӡӐӜӔӠӒӐӓ. ӤӘӖӘәӣӠӘ ӛӐӡӐӚӐӗӛӪӝӓӜӔӝӑӘӡ,   

ӗӔӝӠӘӣӚӘ ӡӐӤӣӫӕӔӚӔӑӘӡ ӒӐӠӔӨӔ ӨӔӣӫӚӔӑӔӚӘӐ ӗӐӜӐӛӔӓӠӝӕӔ, ӝӞӢӘӛӐӚӣӠӘ 

ӗӕӘӡӔӑӔӑӘӡ ӛӥӝӜӔ ӛӐӡӐӚӔӑӘӡ ӛӘӦӔӑӐ ӓӐ ӛӐӗӘ ӛӘӧӕӐӜӐ ӢӔӥӜӝӚӝӒӘӣӠ ӪӘәӚӐӛӓӔ. ӐӡӔӗӘ 

ӐӛӝӪӐӜӔӑӘӡ ӒӐӓӐӬӧӕӔӢӐ ӣәӕӔ ӨӔӣӫӚӔӑӔӚӘӐ әӝӛӞӘӣӢӔӠӣӚӘ ӛӝӓӔӚӘӠӔӑӘӡ ӒӐӠӔӨӔ. 

ӐӛӘӡӐӗӕӘӡ әӘ ӐӣӪӘӚӔӑӔӚӘӐ ӒӐӠәӕӔӣӚ ӔӥӡӞӔӠӘӛӔӜӢӣӚ ӨӔӓӔӒӔӑӖӔ ӓӐӧӠӓӜӝӑӐ, 

ӠӝӛӔӚӗӐ ӛӘӦӔӑӐ ӨӔӣӫӚӔӑӔӚӘӐ ӛӐӦӐӚӘ ӡӘӖӣӡӢӘӡӐ ӓӐ ӛӝӜӐӪӔӛӔӑӘӡ ӛӥӝӜӔ ӡӐӛӔӪӜӘӔӠӝ 

ӓӐӜӐӓӒӐӠӔӑӘӡ ӒӐӠӔӨӔ.   ӡӐӭӘӠӝ ӤӘӖӘәӣӠ-ӛӔӥӐӜӘәӣӠӘ ӗӕӘӡӔӑӔӑӘӡ ӛӥӝӜӔ  ӛӐӡӐӚӘӡ 

ӛӝӓӔӚӘӠӔӑӘӡӐӡ ӘӗӕӐӚӘӡӬӘӜӔӑӔӜ ӠӝӒӝӠӪ ӨӔӛӐӓӒӔӜӔӚ ӔӚӔӛӔӜӢӗӐ ӞӠӝӪӔӜӢӣӚ 

ӠӐӝӓӔӜӝӑӐӡ, ӐӡӔӕӔ ӛӐӗ ӐӢӝӛӣӠ ӖӝӛӔӑӡ ӓӐ ӛӐӗӨӘ ӔӚӔӥӢӠӝӜӔӑӘӡ ӠӐӝӓӔӜӝӑӐӡӐӪ. ӣәӕӔ 

ӪӜӝӑӘӚӘӐ, Ӡӝӛ ӛӧӐӠӘ ӮӡӜӐӠӘӡ әӠӘӡӢӐӚӣӠӘ ӒӘӡӝӡӘӡ ӢӘӞӡ ӒӐӜӡӐӖӦӕӠӐӕӡ ӨӔӛӐӓӒӔӜӔӚ 

ӔӚӔӛӔӜӢӗӐ ӡӐӕӐӚӔӜӢӝ ӔӚӔӥӢӠӝӜӔӑӘӡ ӗӐӜӐӤӐӠӓӝӑӐ. ӛӜӘӨӕӜӔӚӝӕӐӜӘӐ ӐӡӔӕӔ ӤӐӖӣӠӘ 

ӛӓӒӝӛӐӠӔӝӑӐ, ӨӔӛӐӓӒӔӜӔӚӘ ӛӘәӠӝӡӢӠӣӥӢӣӠӣӚӘ әӝӛӞӝӜӔӜӢӔӑӘӡ ӒӔӝӛӔӢӠӘӐ, ӖӝӛӔӑӘ 

ӓӐ  ӗӔӠӛӣӚӘ ӓӐӛӣӨӕӔӑӐ.  ӡӬӝӠӔӓ ӐӡӔӗӘ ӛӘӓӒӝӛӘӡ ӨӔӓӔӒӘӐ 21–Ӕ ӡӐӣәӣӜӘӡ  “ӑӣӛӘ“ 
ӛӐӦӐӚӔӜӢӠӝӞӘӣӚӘ ӛӐӡӐӚӔӑӘӡ ӛӘӦӔӑӘӡӐӗӕӘӡ, ӠӐӪ ӣәӕӔ ӢӔӥӜӝӚӝӒӘӘӡ ӓӐӮӕӔӬӘӡ ӓӐ 

ӛӐӦӐӚӘ ӮӐӠӘӡӮӘӡ ӨӔӜӐӓӜӝӑӔӑӘӡ ӛӘӦӔӑӐӖӔӐ ӝӠӘӔӜӢӘӠӔӑӣӚӘ. ӛӝӛӐӕӚӘӡ, ӞӔӠӡӞӔӥӢӘӣӚӘ 

ӛӐӦӐӚӔӜӢӠӝӞӘӣӚӘ ӨӔӜӐӓӜӝӑӔӑӘ ӨӔӪӕӚӘӡ ӓӦӔӡ ӒӐӛӝӧӔӜӔӑӣӚ, ӛӐӦӐӚ ӢӔӛӞӔӠӐӢӣӠӖӔ 

ӛӝӛӣӨӐӕӔ, ӖӔӛӔӓӔӒ  ӤӝӚӐӓӔӑӡ, ӠӝӛӔӚӗӐӪ ӘӡӘӜӘ ӗӐӕӘӡӘ ӡӘӛӡӣӑӣӥӘӗ ӓӐ ӤӘӖӘәӣӠ-

ӛӔӥӐӜӘәӣӠӘ ӗӕӘӡӔӑӔӑӘӗӐӪ әӘ ӯӝӑӡ. ӡӬӝӠӔӓ ӐӡӔӗӘ ӨӔӜӐӔӠӗӔӑӘ ӒӐӜӐӞӘӠӝӑӔӑӡ ӛӝӛӐӕӚӘӡ 

ӛӐӡӐӚӔӑӡ. ӧӝӕӔӚӘӕӔ ӐӛӐӜ ӒӕӘӑӘӫӒӐ ӛӝӪӔӛӣӚӘ ӤӘӖӘәӣӠӘ ӛӐӡӐӚӐӗӛӪӝӓӜӔӝӑӘӡ ӛӝәӚӔ 

әӣӠӡӘӡ ӥӐӠӗӣӚ ӔӜӐӖӔ ӨӔӓӒӔӜӐ,  ӡӐӘӜӟӘӜӠӝ ӤӘӖӘәӘӡ ӓӔӞӐӠӢӐӛӔӜӢӘӡ 

ӡӢӣӓӔӜӢӔӑӘӡӐӗӕӘӡ, ӐӠӡӔӑӣӚӘ ӡӘӚӐӑӣӡӘӡ ӛӘӮӔӓӕӘӗ. ӜӐӨӠӝӛӘӡ ӤӐӠӒӚӔӑӨӘ ӕӔӠ 

ӛӝӮӕӓӐ ӑӔӕӠӘ ӡӐәӘӗӮӘ, ӠӝӛӔӚӘӪ ӐӡӔӕӔ ӫӐӚӘӐӜ ӡӐӘӜӢӔӠӔӡӝӐ. ӛӐӒӠӐӛ  ӨӔӕӔӪӐӓӔӗ 

ӡӘӚӐӑӣӡӘӡ  ӔӠӗӡӔӛӔӡӢӠӘӐӜӘ ӡӐӚӔӥӪӘӝ әӣӠӡӘӡ ӤӐӠӒӚӔӑӨӘ, ӛӘӛӝӒӕӔӮӘӚӐ ӧӕӔӚӐ Әӡ  

ӡӐәӘӗӮӘ, ӠӝӛӔӚӘӪ ӓӐӐәӐӕӨӘӠӔӑӓӐ  ӛӐӡӐӚӐӗӐ ӛӔӥӐӜӘәӣӠ, ӔӚӔӥӢӠӣӚ, ӛӐӒӜӘӢӣӠ ӓӐ 

ӡӮӕӐ ӗӕӘӡӔӑӔӑӡ ӤӘӖӘәӐӡӗӐӜ. ӕӤӘӥӠӝӑӗ, Ӕӡ ӓӐӓӔӑӘӗӐӓ ӬӐӐӓӒӔӑӐ ӡӢӣӓӔӜӢӔӑӡ 

ӛӐӡӐӚӐӗӐ ӗӕӘӡӔӑӔӑӘӡ ӣәӔӗ ӒӐӒӔӑӘӡӐӗӕӘӡ. 
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I ӗӐӕӘ 

ӚӘӗӝӜӗӐ  ӔӚӔӥӢӠӝӜӣӚӘ  ӗӔӝӠӘӐ 

$ 1.  ӔӚӔӛӔӜӢӗӐ  ӞӔӠӘӝӓӣӚӘ  ӡӘӡӢӔӛӘӡ  ӓӐӮӐӡӘӐӗӔӑӐ.  ӒӐӜӐӬӘӚӔӑӐ  ӛӐӡӔӑӘӡ  

ӛӘӮӔӓӕӘӗ 

ӛӔӪӜӘӔӠӔӑӛӐ ӓӐ ӛӐӗ ӨӝӠӘӡ ӛӔӜӓӔӚӔӔӕӛӐӪ  ӥӘӛӘӣӠӘ ӔӚӔӛӔӜӢӔӑӘ ӓӐӐӚӐӒӔӡ ӛӐӗӘ 

ӛӐӡӔӑӘӡ ӖӠӓӘӡ ӛӘӮӔӓӕӘӗ ӘӡӔӗӜӐӘӠӐӓ, Ӡӝӛ ӔӠӗ ӡӕӔӢӨӘ ӛӝӮӕӔӓӠӘӚӘӧӕӜӔӜ ӔӠӗӜӐӘӠӘ 

ӥӘӛӘӣӠӘ ӗӕӘӡӔӑӔӑӘӡ ӛӥӝӜӔ ӔӚӔӛӔӜӢӔӑӘ. ӛӐӠӪӮӜӘӓӐӜ, ӞӘӠӕӔӚӘ ӡӕӔӢӘӡ ӔӚӔӛӔӜӢӔӑӘ: 

ӚӘӗӘӣӛӘ, ӜӐӢӠӘӣӛӘ әӐӚӘӣӛӘ ӓӐ Ӑ.Ө., ӡӮӕӐ ӜӘӕӗӘӔӠӔӑӔӑӗӐӜ ӐӥӢӘӣӠӐӓ ӨӔӓӘӐӜ 

ӠӔӐӥӪӘӐӨӘ. ӛӐӠӯӕӔӜӐ  әӘӓӣӠӐ ӡӕӔӢӨӘ әӘ  ӛӝӮӕӓӜӔӜ ӘӜӔӠӢӣӚӘ ӐӘӠӔӑӘ, ӠӝӛӚӔӑӘӪ 

ӒӐӛӝӘӠөӔӕӘӐӜ ӓӐӑӐӚӘ ӥӘӛӘӣӠӘ ӐӥӢӘӕӝӑӘӗ. Әӛ  ӓӠӝӡ, ӞӔӠӘӝӓӣӚӘ ӡӘӡӢӔӛӘӡ ӐӡӔӗӘ ӡӐӮӔ  

ӕӔӠ ӮӡӜӘӓӐ ӗӣ ӠӐӢӝӛ ӣӜӓӐ ӧӝӤӘӚӘӧӝ Әӡ ӛӐӘӜӪӓӐӛӐӘӜӪ ӐӡӔӗӘ ӒӐӜӚӐӒӔӑӘӗ.  ӥӕӐӜӢӣӠӘ1 

ӛӔӥӐӜӘәӘӡ  өӐӛӝӧӐӚӘӑӔӑӘӡ ӨӔӛӓӒӝӛӛӐ ӞӠӝӪӔӡӔӑӛӐ ӓӐ ӞӐӣӚӘӡ  ӞӠӘӜӪӘӞӘӡ 

ӒӐӗӕӐӚӘӡӬӘӜӔӑӐӛ ͞ӓӐӐӚӐӒӐ͟ Ӕӡ ͞ӒӐӣӒӔӑӠӝӑӐ͟.  ӣәӕӔ ӪӜӝӑӘӚӘӐ, Ӡӝӛ ӐӢӝӛӘӡ ӥӘӛӘӣӠӘ 

ӗӕӘӡӔӑӔӑӘ ӒӐӜӘӡӐӖӦӕӠӔӑӐ ӛӘӡ ӒӐӠӔ ӨӠӔӖӔ ӐӠӡӔӑӣӚӘ ӡӐӕӐӚӔӜӢӝ ӔӚӔӥӢӠӝӜӔӑӘӡ 

ӠӐӝӓӔӜӝӑӘӗ.  ӛӐӒӐӚӘӗӐӓ,  ӞӘӠӕӔӚ ӡӕӔӢӨӘ ӨӔӛӐӕӐӚ ӬӧӐӚӑӐӓӡӐ ӓӐ  ӚӘӗӘӣӛӡ  ӒӐӐөӜӘӐӗ 

ӗӘӗӝ ӔӚӔӥӢӠӝӜӘ, ӐӛӘӢӝӛӐӪ ӥӘӛӘӣӠ ӠӔӐӥӪӘӔӑӨӘӪ ӘӡӘӜӘ ӔӠӗӜӐӘӠӐӓ ӘӥӪӔӕӘӐӜ.  ӐӡӔӕӔ   

ӔӠӗӜӐӘӠӐӓ ӘӥӪӔӕӘӐӜ ӘӜӔӠӢӣӚӘ ӐӘӠӔӑӘ ӰӔӚӘӣӛӘ ӓӐ ӜӔӝӜӘ (ӗӣӛӪӐ, ӐӠӐ ӘӡӔ ӠӝӒӝӠӪ 

ӬӧӐӚӑӐӓӘ ӓӐ ӚӘӗӘӣӛӘ), ӠӝӛӔӚӗӐ ӒӐӠӔ ӨӠӔ ӛӗӚӘӐӜӐӓ ӨӔӕӡӔӑӣӚӘӐ ӔӚӔӥӢӠӝӜӔӑӘӗ. 

ӐӡӔ ӘӥӪӔӕӘӐӜ ӐӒӠӔӗӕӔ ӨӔӡӐӑӐӛӘӡ ӛӬәӠӘӕӔӑӨӘ  ӒӐӜӐӬӘӚӔӑӣӚӘ  Әӡ ӔӚӔӛӔӜӢӔӑӘ, ӠӝӛӔӚӘӪ 

ӑӣӜӔӑӐӨӘ ӛӝӘӞӝӕӔӑӐ ӣӠӐӜӘӡ өӐӗӕӚӘӗ.  

$  2.  ӚӘӗӝӜӔӑӘ ӓӐ ӛӐӗӘ әӚӐӡӘӤӘәӐӪӘӐ 

ӥӘӛӘӐӨӘ ӚӘӗӝӜӔӑӐӓ ӛӘӘөӜӔӕӐ, ӞӔӠӘӝӓӣӚ ӡӘӡӢӔӛӐӨӘ ӛӐӠӪӮӔӜӐ ӛӮӐӠӔӡ ӛӓӔӑӐӠӔ 

ӔӚӔӛӔӜӢӗӐ ӒӐӠәӕӔӣӚӘ ӯӒӣӤӘ, ӠӝӛӚӔӑӘӪ ӨӔӓӘӐӜ ӠӐ ӠӔӐӥӪӘӐӨӘ ӐӠӐӚӘӗӝӜӣӠ 

ӔӚӔӛӔӜӢӔӑӗӐӜ, ӒӐӓӐӡӪӔӛӔӜ ӛӐӗ ӡӐӕӐӚӔӜӢӝ ӔӚӔӥӢӠӝӜӔӑӡ.   ӢӔӥӜӘәӐӨӘ  әӘ   ӚӘӗӝӜӔӑӐӓ 

ӛӘӘөӜӔӕӔӜ ӚӘӗӝӜӣӠӘ ӑӠӬӧӘӜӕӐӚӔӑӘӗ ӒӐӛӝӠөӔӣӚӘ ӜӘӕӗӘӔӠӔӑӔӑӡ, ӠӝӛӔӚӗӐӪ ӐӛӐӕӔ 

ӓӠӝӡ  Ӑӥӕӗ  әӐӠӒӘ ӞӚӐӡӢӘәӣӠӝӑӐӪ.  ӒӐӠӓӐ ӐӛӘӡӐ, ӚӘӗӝӜӗӐ ӣӛӠӐӕӚӔӡӝӑӐӡ ӐӮӐӡӘӐӗӔӑӡ 

әӐӠӒӘ ӔӚӔӥӢӠӝ- ӓӐ ӡӘӗӑӝӒӐӛӢӐӠӝӑӐӪ.  

ӨӐӕӘ   ӚӘӗӝӜӔӑӘ:   Ӑӥӕӗ ӛӣӥӘ ӜӐӪӠӘӡӤӔӠӘ,   ӛӐӦӐӚӘ ӡӘӛәӕӠӘӕӔ (ӒӐӠӓӐ ӢӣӢӔ 

ӛӘӬӐӗӐ ӔӚӔӛӔӜӢӔӑӘӡӐ) ӓӐ, ӮӨӘӠ ӨӔӛӗӮӕӔӕӐӨӘ, ӐӮӐӡӘӐӗӔӑӗ ӞӝӚӘӛӝӠӤӘӖӛӘ. ӧӕӔӚӐӖӔ 

әӐӠӒӘ ӛӐӒӐӚӘӗӘӐ, ӠәӘӜӐ, әӝӑӐӚӢӘ, ӜӘәӔӚӘ (ӤӔӠӝӛӐӒӜӔӢӘәӔӑӘ) ӓӐ ӛӐӜӒӐӜӣӛӘ. Ӕӡ 

ӜӘӕӗӘӔӠӔӑӔӑӘ ӮӨӘӠӐӓӐӐ ӒӐӛӝӧӔӜӔӑӣӚӘ ӓӐӜӐӛӐӢӔӑӐӓ ӠәӘӜӘӡ ӨӔӜӐӓӜӝӑӔӑӨӘ, ӠӝӒӝӠӪ 

ӡӐӤӣӫӕӔӚӘ ӡӐӭӘӠӝ ӗӕӘӡӔӑӔӑӘӡ ӨӔӜӐӓӜӔӑӘӡӐ ӓӐ ӛӐӦӐӚӚӔӒӘӠӔӑӣӚӘ ӤӝӚӐӓӔӑӘӡ 

ӛӘӡӐӦӔӑӐӓ.  ӒӐӜӐӡӮӕӐӕӔӑӔӜ ӫӜӔӚӐӓ ӛӚӦӝӑ ӚӘӗӝӜӔӑӡ  15390C ӖӔӕӘӗ, ӣӠӐӜӘӡ 

ӚӘӗӝӜӔӑӘ-ӐӥӢӘӜӘӓӔӑӘ, ӠӝӛӔӚӘӪ ӒӐӛӝӘӧӔӜӔӑӐ  ӐӢӝӛӣӠ ӔӜӔӠӒӔӢӘәӐӨӘ,   ӘӨӕӘӐӗӛӘӬӐӗӐ 

ӚӘӗӝӜӔӑӘ-ӚӐӜӗӐӜӘ, ӪӔӠӘӣӛӘ, ӜӔӝӓӘӣӛӘ, ӞӠӐӖӔӝӓӘӣӛӘ –ӒӐӔӠӗӘӐӜӔӑӣӚӘ 

ӚӐӜӗӐӜӘӓӔӑӨӘ ӓӐ ӛӐӗӗӐӜ ӐӮӚӝӡ ӛӓӒӝӛӘ, ӘӢӠӘӣӛӘ ӓӐ ӡәӐӜӓӘӣӛӘ. 

ӥӕӐӜӢӣӠӘ1– ӥӐӠӗӣӚӨӘ ӮӨӘӠӐӓ ӘӮӛӐӠӔӑӐ ӠӣӡӣӚӘӓӐӜ ӨӔӛӝӡӣӚӘ әӕӐӜӢӣӠӘ 
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ӢӣӢӔӛӘӬӐӗӐ  ӚӘӗӝӜӔӑӘ  ӗӐӕӘӡӣӤӐӚӘ ӡӐӮӘӗ  ӞӠӐӥӢӘәӣӚӐӓ ӐӠ ӒӐӛӝӘӧӔӜӔӑӐ, ӗӣ 

ӐӠ ӛӘӕӘӦӔӑӗ ӛӮӔӓӕӔӚӝӑӐӨӘ ӐӢӝӛӣӠ ӠӔӐӥӢӝӠӔӑӡ. 

ӛӡӣӑӣӥӘ,  ӤӔӠӐӓӘ ӓӐ ӫӕӘӠӤӐӡӘ ӚӘӗӝӜӔӑӘ, ӐӓӕӘӚӐӓ ӛӚӦӝӑӘ ӚӘӗӝӜӔӑӘ: 

1.ӛӡӣӑӣӥӘ ӚӘӗӝӜӔӑӘ -ӑӔӠӘӚӘӣӛӘ, ӛӐӒӜӘӣӛӘ, ӐӚӣӛӘӜӘ, ӓӐӑӐӚӘ ӡӘӛәӕӠӘӕӘӡ ӛӥӝӜӔ; 

2.ӫӕӘӠӤӐӡӘ ӚӘӗӝӜӔӑӘ -ӕӔӠӪӮӚӘ, ӝӥӠӝ, ӞӚӐӢӘӜӐ ӓӐ ӛӘӡӘ ӯӒӣӤӘ: ӞӐӚӐӓӘӣӛӘ, 

ӘӠӘӓӘӣӛӘ, ӝӡӛӘӣӛӘ, ӠӣӗӔӜӘӣӛӘ ӓӐ ӠӝӓӘӣӛӘ.  ӨӔӘӫӚӔӑӐ ӒӐӜӕӘӮӘӚӝӗ ӐӡӔӕӔ ӜӐӮӔӕӠӐӓ 

ӫӕӘӠӤӐӡӘ ӡӞӘӚӔӜӫӘ. ӧӕӔӚӐ Ӕӡ ӜӘӕӗӘӔӠӔӑӐ ӒӐӛӝӘӠөӔӕӐ ӛӐӦӐӚӘ әӝӠӝӖӘӣӚӘ ӛӔӓӔӒӝӑӘӗ. 

3.ӐӓӕӘӚӐӓ  ӛӚӦӝӑӘ  ӚӘӗӝӜӔӑӘ - ӗӣӗӘӐ, әӐӓӛӘӣӛӘ, ӢӧӕӘӐ, әӐӚӐ, ӕӔӠӪӮӚӘӡ ӬӧӐӚӘ,  

ӑӘӡӛӣӢӘ, ӗӐӚӘӣӛӘ ӓӐ ӨӔӡӣӡӢӔӑӣӚӘ ӚӘӗӝӜӣӠӘ ӗӕӘӡӔӑӔӑӘӗ-ӒӐӚӘӣӛӘ, ӒӔӠӛӐӜӘӣӛӘ 

ӓӐ ӡӮӕӐ.  4.ӗӣӯӘ-ӒӐӜӡӮӕӐӕӓӔӑӐ ӤӝӚӐӓӘӡӐӒӐӜ  ӜӐӮӨӘӠӑӐӓӘӡ ӣӤӠӝ ӛӐӦӐӚӘ 

ӨӔӛӪӕӔӚӝӑӘӗ, ӢӔӥӜӝӚӝӒӘӣӠӐӓ әӐӠӒӘ  өӐӛӝӡӮӛӘӡ  ӮӐӠӘӡӮӘӗ, ӭӔӓӐӓӝӑӘӡ ӓӐӑӐӚӘ 

ӮӐӠӘӡӮӘӗ (ӗӣӛӪӐ ӣәӕӔ ӐӠӘӡ ӭӔӓӐӓӘ ӗӣӯӔӑӘ).  ӒӐӜӐӡӮӕӐӕӔӑӔӜ  ӗӔӗӠ  ӗӣӯӡ  (ӛӗӔӚӘ 

ӜӐӮӨӘӠӑӐӓӘ әӐӠӑӘӓӔӑӘӡ ӡӐӮӘӗ), ӜӐӪӠӘӡӤӔӠ ӗӣӯӡ (ӜӐӮӨӘӠӑӐӓӘ ӐӠӘӡ ӗӐӕӘӡӣӤӐӚӘ 

ӡӐӮӘӗ ӤӘӠӤӘӢӘӡ ӤӝӠӛӘӗ), ӛӐӦӐӚӘ ӡӘӛӢәӘӪӘӡ ӗӣӯӡ (ӜӐӮӨӘӠӑӐӓӘ ӘӛӧӝӤӔӑӐ ӡӤӔӠӣӚӘ 

ӡӐӮӘӗ) ӓӐ ӭӔӓӐӓ ӗӣӯӡ-(ӜӐӮӨӘӠӑӐӓӘ ӐӠӘӡ ӦӠӣ ӡӤӔӠӝӔӑӘӡ ӐӜ ӤӘӠӤӘӢӝӕӐӜӘ ӡӐӮӘӗ). 

$ 3. ӚӘӗӝӜӗӐ   ӔӚӔӥӢӠӝӒӐӛӢӐӠӔӑӚӝӑӘӡ  әӚӐӡӘәӣӠӘ  ӔӚӔӥӢӠӝӜӣӚӘ ӗӔӝӠӘӐ 

Ӑӛ ӗӔӝӠӘӐӨӘ  ӣӨӕӔӑӔӜ, Ӡӝӛ ӚӘӗӝӜӘ ӨӔӓӒӔӑӐ ӓӐӓӔӑӘӗӐӓ ӓӐӛӣӮӢӣӚӘ 

ӘӝӜӔӑӘӡӒӐӜ, ӠӝӛӚӔӑӘӪ ӛӝӗӐӕӡӔӑӣӚӜӘ ӐӠӘӐӜ  әӠӘӡӢӐӚӣӠӘ ӛӔӡӠӘӡ әӕӐӜӫӔӑӨӘ ӓӐ 

әӕӐӜӫӔӑӡ ӨӝӠӘӡ ӛӝӫӠӐӕӘ ӗӐӕӘӡӣӤӐӚӘ ӔӚӔӥӢӠӝӜӔӑӘӡӒӐӜ. ӔӚӔӥӢӠӝӜӔӑӘ, ӘӡӔ ӠӝӒӝӠӪ 

ӘӓӔӐӚӣӠӘ ӐӘӠӘӡ ӛӝӚӔәӣӚӔӑӘ ӛӝӫӠӐӝӑӔӜ ӥӐӝӡӣӠӐӓ. ӐӛӘӢӝӛ, ӨӔӘӫӚӔӑӐ Әӛ әӐӜӝӜӔӑӘӡ 

ӒӐӛӝӧӔӜӔӑӐ, ӠӐӪ ӒӕӥӝӜӓӐ ӘӓӔӐӚӣӠӘ ӐӘӠӘӡӗӕӘӡ. ӠӝӓӔӡӐӪ ӚӘӗӝӜӨӘ ӨӔӕӥӛӜӘӗ 

ӔӚӔӥӢӠӣӚ ӕӔӚӡ, ӛӐӨӘӜ ӔӚӔӥӢӠӝӜӔӑӘ ӥӐӝӡӣӠ ӛӝӫӠӐӝӑӐӡӗӐӜ ӔӠӗӐӓ ӘӬӧӔӑӔӜ 

ӛӘӛӐӠӗӣӚ ӛӝӫӠӐӝӑӐӡ ӕӔӚӘӡ ӡӐӬӘӜӐӐӦӛӓӔӒӝӓ, ӠӐӪ ӒӐӜӐӞӘӠӝӑӔӑӡ ӔӚӔӥӢӠӣӚ  ӓӔӜӡ.  

ӐӦӕӜӘӨӜӝӗ, Ӑӛ ӛӘӛӐӠӗӣӚӘ ӛӝӫӠӐӝӑӘӡ ӡӐӨӣӐӚӝ ӡӘөӥӐӠӔ v  ӗӘ ӓӐ ӕӘӞӝӕӝӗ Әӡ. ӕӘӪӘӗ, 

Ӡӝӛ ӓӔӜӘӡ ӡӘӛәӕӠӘӕӔ ӔӡӐӐ  ӤӐӠӗӝӑӘӡ ӔӠӗӔӣӚӨӘ ӒӐӡӣӚӘ ӛӣӮӢӔӑӘӡ ӠӐӝӓӔӜӝӑӐ, ӓӠӝӘӡ 

ӔӠӗӔӣӚӨӘ. ӗӣ ӚӘӗӝӜӨӘ ӐӖӠӝӑӠӘӕӐӓ ӒӐӛӝӕӧӝӤӗ   v ӡӘөӥӐӠӘӡӐӓӛӘ ӛӐӠӗӝӑӣӚ  

ӔӠӗӔӣӚӝӕӐӜ ӤӐӠӗӝӑӡ, ӛӐӨӘӜ Ӑӛ ӤӐӠӗӝӑӨӘ ӔӠӗ ӬӐӛӨӘ ӒӐӕӚӔӜ Әӡ ӔӚӔӥӢӠӝӜӔӑӘ, 

ӠӝӛӚӔӑӘӪ ӒӐӘӠӑӔӜӔӜ Ӑӛ ӐӠӐӣӛӔӢӔӡ   ӛӐӜӫӘӚӡ ӐӜӣ ӘӡӘӜӘ ӛӝӗӐӕӡӔӑӣӚӘ ӐӠӘӐӜ 

ӔӠӗӔӣӚӝӕӐӜӘ ӤӣӫӘӡ ӓӐ   ӡӘӛӐӦӚӘӡ ӪӘӚӘӜӓӠӨӘ, ӠӝӛӚӘӡ ӛӝӪӣӚӝӑӐ vv 1 -ӡ 

ӢӝӚӘӐ.  ӪӘӚӘӜӓӠӨӘ ӔӚӔӥӢӠӝӜӔӑӘӡ ӠӘӪӮӕӘ ӢӝӚӘ ӘӥӜӔӑӐ vn  , ӡӐӓӐӪ n ӔӚӔӥӢӠӝӜӔӑӘӡ 

әӝӜӪӔӜӢӠӐӪӘӐӐ. ӠӐӓӒӐӜ ӔӠӗӘ ӔӚӔӥӢӠӝӜӘӡ ӛӣӮӢӘ ӐӠӘӡ e , ӐӛӘӢӝӛ  ӧӕӔӚӐ ӔӚӔӥӢӠӝӜӘӡ 

ӛӘӔӠ ӒӐӓӐӢӐӜӘӚӘ ӛӣӮӢӘ ӐӜӣ ӓӔӜӘӡ ӡӘӛәӕӠӘӕӔ ӔӠӗӔӣӚ ӤӐӠӗӝӑӨӘ, ӔӠӗ ӬӐӛӨӘ 

ӒӐӕӚӘӡӐӡ, ӢӝӚӘ ӘӥӜӔӑӐ: 

                                                             evni                      (1) 

ӛӐӒӠӐӛ,  ӓӔӜӘӡ ӡӘӛәӕӠӘӕӔ  
S

I
i    ӓӐ ӐӥӔӓӐӜ       eSvnI   (2)   ӐӜӣ  

                                                                     
neS

I

ne

i
v              (3) 

Ӑӛ ӤӝӠӛӣӚӘӡ ӒӐӛӝӧӔӜӔӑӘӗ  ӨӔӒӕӘӫӚӘӐ ӒӐӜӕӡӐӖӦӕӠӝӗ ӔӚӔӥӢӠӝӜӔӑӘӡ ӛӘӛӐӠӗӣӚӘ 
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ӛӝӫӠӐӝӑӘӡ  ӡӐӨӣӐӚӝ ӡӘөӥӐӠӔ, ӠӝӛӔӚӘӪ ӒӐӪӘӚӔӑӘӗ ӜӐәӚӔӑӘӐ ӥӐӝӡӣӠӘ ӛӝӫӠӐӝӑӘӡ 

ӡӘөӥӐӠӔӖӔ. өӐӕӐӢӐӠӝӗ ӒӐӛӝӗӕӚӐ ӡӞӘӚӔӜӫӘӡӐӗӕӘӡ. ӓӐӕӣӨӕӐӗ, Ӡӝӛ ӒӕӐӥӕӡ ӡӞӘӚӔӜӫӘӡ 

әӣӑӘ, ӠӝӛӚӘӡ ӬӘӑӝӡ ӡӘӒӠӫӔ a=b=c=1 ӛ-ӡ, ӨӔӡӐӑӐӛӘӡӐӓ ӛӘӕӘӦӔӑӗ  ӡӞӘӚӔӜӫӘӡ әӣӑӡ, 

ӠӝӛӚӘӡ ӛӝӪӣӚӝӑӐӪ 1 ӛ3
. ӗӣ   ӒӐӕӘӗӕӐӚӘӡӬӘӜӔӑӗ, Ӡӝӛ ӗӐӕӘӡӣӤӐӚӘ ӔӚӔӥӢӠӝӜӔӑӘӡ 

ӠӘӪӮӕӘ  ӢӝӚӘӐ ӐӢӝӛӔӑӘӡ ӠӘӪӮӕӘӡӐ ӘӒӘӕӔ ӛӝӪӣӚӝӑӐӨӘ (ӛӔӡӠӘӡ ӨӔӥӛӜӘӡӐӡ  ӗӘӗӝ ӐӢӝӛӘ 

ӒӐӡӪӔӛӡ ӗӘӗӝ ӔӚӔӥӢӠӝӜӡ), Ӕӡ ӠӘӪӮӕӘ 
-3

m
28105,8 n . ӐӡӔӕӔ,  191061  ,e ә, ӮӝӚӝ 1 ӛӛ2 

ӒӐӜӘӕӘәӕӔӗӘӡ ӡӞӘӚӔӜӫӘӡ ӒӐӛӢӐӠӨӘ ӓӐӡӐӨӕӔӑӘ ӡӘӛәӕӠӘӕӘӡ ӛӐӥӡӘӛӐӚӣӠӘ ӛӜӘӨӕӜӔӚӝӑӐ 

ӢӝӚӘӐ 11.106 Ӑ/ӛ2, ӛӘӕӘӦӔӑӗ, Ӡӝӛ 4

2819

6

108
10581061

1011 
 





,,

v  ӛ/Ӭӛ.  ӛӐӒӠӐӛ, Ӕӡ 

ӡӘөӥӐӠӔ ӐӠ ӣӜӓӐ ӐӒӕӔӠӘӝӡ ӔӚӔӥӢӠӣӚӘ ӡӘӒӜӐӚӔӑӘӡ ӒӐӓӐӪӔӛӘӡ ӡӘөӥӐӠӔӨӘ (ӠӝӛӔӚӘӪ 

ӢӝӚӘӐ ӔӚӔӥӢӠӣӚӘ ӕӔӚӘӡ ӒӐӕӠӪӔӚӔӑӘӡ ӡӘөӥӐӠӘӡӐ) ӓӘӓ ӛӐӜӫӘӚӔӑӖӔ. 

$ 4. ӚӘӗӝӜӔӑӘӡ  ӓӐ  ӨӔӜӐӓӜӝӑӔӑӘӡ  ӐӢӝӛӣӠӘ ӐӒӔӑӣӚӔӑӐ 

ӠӔӖӔӠӤӝӠӓӘӡ  (ӑӘӠӗӕӣӚӘ) ӛӝӓӔӚӘ- ӪӓӔӑӘӡ ӡӐӤӣӫӕӔӚӖӔ ӠӔӖӔӠӤӝӠӓӛӐ 1911 

ӬӔӚӡ ӨӔӥӛӜӐ ӗӔӝӠӘӐ ӓӐ  өӐӛӝӐӧӐӚӘӑӐ ӨӔӛӓӔӒӘ ӓӔӑӣӚӔӑӔӑӘ: 

1. ӐӢӝӛӡ   Ӑӥӕӡ ӑӘӠӗӕӘ, ӘӒӘ ӛӝӗӐӕӡӔӑӣӚӘӐ ӐӢӝӛӘӡ ӪӔӜӢӠӨӘ ӓӐ ӛӘӡӘ ӠӐӓӘӣӡӘ 10-15 ӛ 

ӠӘӒӘӡӐӐ.  

2. ӑӘӠӗӕӘӡ  ӓӐӓӔӑӘӗӘ  ӛӣӮӢӘӐ Ze  , ӡӐӓӐӪ  Z  ӔӚӔӛӔӜӢӘӡ ӠӘӒӘӗӘ ӜӝӛӔӠӘӐ 

ӞӔӠӘӝӓӣӚ ӡӘӡӢӔӛӐӨӘ, e -ӔӚӔӥӢӠӝӜӘӡ ӛӣӮӢӘӡ ӐӑӡӝӚӣӢӣӠӘ ӛӜӘӨӕӜӔӚӝӑӐ.  

3. ӔӚӔӥӢӠӝӜӔӑӘ ӛӝӫӠӐӝӑӔӜ  ӑӘӠӗӕӘӡ ӘӠӒӕӚӘӕ ӝӠӑӘӢӔӑӖӔ, ӠӝӛӔӚӗӐ ӠӐӓӘӣӡӘ ӐӠ 

ӐӦӔӛӐӢӔӑӐ ӐӢӝӛӘӡ ӠӐӓӘӣӡӡ (10-10 ӛ).  

4. ӜӔӘӢӠӐӚӣӠӘ ӐӢӝӛӘӡ ӑӘӠӗӕӨӘ  ӓӐӓӔӑӘӗӘ  ӜӐӬӘӚӐәӔӑӘӡ – ӞӠӝӢӝӜӔӑӘӡ  ӠӐӝӓӔӜӝӑӐ  

ӢӝӚӘӐ ӐӢӝӛӨӘ ӔӚӔӥӢӠӝӜӔӑӘӡ ӠӐӝӓӔӜӝӑӘӡӐ.  

ӔӡӐӐ ӐӢӝӛӘӡ ӐӒӔӑӣӚӔӑӘӡ ӑӘӠӗӕӣӚӘ ӛӝӓӔӚӘ.  ӠӔӖӔӠӤӝӠӓӘӡ  ӛӘӔӠ ӬӐӠӛӝӓӒӔӜӘӚӘ 

ӐӢӝӛӘӡ ӑӘӠӗӕӣӚӘ ӛӝӓӔӚӘ  ӒӐӠӔӒӜӣӚӐӓ ӛӝӒӕӐӒӝӜӔӑӡ ӛӖӘӡ ӡӘӡӢӔӛӐӡ: ӡӘӡӢӔӛӘӡ 

ӪӔӜӢӠӨӘ ӘӛӧӝӤӔӑӐ “ӛӖӔ” – ӑӘӠӗӕӘ, ӮӝӚӝ ӛӘӡ ӘӠӒӕӚӘӕ ӝӠӑӘӢӔӑӖӔ ӛӝӫӠӐӝӑӔӜ  

“ӞӚӐӜӔӢӔӑӘ” – ӔӚӔӥӢӠӝӜӔӑӘ. ӐӛӘӡ ӒӐӛӝ, ӐӢӝӛӘӡ ӑӘӠӗӕӣӚ ӛӝӓӔӚӡ ӐӡӔӕӔ ӣӬӝӓӔӑӔӜ 

ӞӚӐӜӔӢӐӠӣӚӡ. Z  ӞӠӝӢӝӜӔӑӘӡ ӠӘӪӮӕӘӐ. ӞӠӝӢӝӜӘӡ ӛӐӡӐ  ӬӧӐӚӑӐӓӘӡ ӑӘӠӗӕӘӡ ӛӐӡӘӡ 

ӢӝӚӘӐ (1839-ӯӔӠ ӛӔӢӘӐ ӔӚӔӥӢӠӝӜӘӡ ӛӐӡӐӖӔ). ӑӘӠӗӕӘ ӨӔӘӪӐӕӡ ӡӮӕӐ ӜӐӬӘӚӐәӔӑӡӐӪ-

ӜӔӘӢӠӝӜӔӑӡ. ӛӐӗӘ ӛӐӡӐ  ӗӘӗӥӛӘӡ ӞӠӝӢӝӜӘӡ ӛӐӡӘӡ ӢӝӚӘӐ.  ӔӚӔӛӔӜӢӗӐ ӒӐӠәӕӔӣӚ 

ӜӐӬӘӚӨӘ ӛӐӗӘ ӠӐӝӓӔӜӝӑӐ ӢӝӚӘӐ, ӗӣӛӪӐ ӖӝӒ ӔӚӔӛӔӜӢӨӘ ӒӐӜӡӮӕӐӕӔӑӐ ӤӘӥӡӘӠӓӔӑӐ 

ӜӔӘӢӠӝӜӗӐ ӠӐӝӓӔӜӝӑӐӨӘ.  ӐӡӔӗӘ ӔӚӔӛӔӜӢӘ  ӘӖӝӢӝӞӘӡ ӡӐӮӔӚӘӗӐӐ ӪӜӝӑӘӚӘ ӛӐӒ. 

ӬӧӐӚӑӐӓӘ H11, ӛӫӘӛӔ ӬӧӐӚӘ, ӓӔӘӗӔӠӘӣӛӘ H12 ӓӐ ӖӔӛӫӘӛӔ ӢӠӘӗӘӣӛӘ  H13. ӐӛӘӢӝӛӐӪ, 

ӞӔӠӘӝӓӣӚ  ӡӘӡӢӔӛӐӨӘ ӔӚӔӛӔӜӢӔӑӘӡӐӗӕӘӡ  ӡӐӨӣӐӚӝ ӛӐӡӐӐ ӛӝӪӔӛӣӚӘ. ӛӐӗ  ӣӬӝӓӔӑӔӜ 

ӛӐӡӣӠ ӠӘӪӮӕӡ ӓӐ ӐӦӜӘӨӜӐӕӔӜ U235 (ӣӠӐӜ 235) ӓӐ  U238.  ӐӢӝӛӘӡ ӑӘӠӗӕӨӘ  ӒӕӮӕӓӔӑӐ ӐӡӔӕӔ  

ӛӔӖӝӜӔӑӘ, ӠӝӛӔӚӗӐ ӛӐӡӐ  ӔӚӔӥӢӠӝӜӘӡ ӛӐӡӘӡ 0,0005 ӔӠӗӔӣӚӘӡ ӢӝӚӘӐ,  ӜӔӘӢӠӘӜӝ ӓӐ 

ӡӮӕӐ ӜӐӬӘӚӐәӔӑӘӪ, ӠӝӛӔӚӗӐ ӠӘӪӮӕӘ ӓӦӔӡӓӦӔӝӑӘӗ 76- ӛӓӔӐ.   

$  5.  ӑӝӠӘӡ ӞӝӡӢӣӚӐӢӔӑӘ 

ӐӢӝӛӘӡ ӑӘӠӗӕӣӚ ӛӝӓӔӚӡ, әӚӐӡӘәӣӠӘ ӛӔӥӐӜӘәӘӡӐ ӓӐ ӔӚӔӥӢӠӝӓӘӜӐӛӘәӘӡ 

ӤӐӠӒӚӔӑӨӘ,  ӐӠ   ӨӔӣӫӚӘӐ  ӐӮӡӜӐӡ  ӐӢӝӛӘӡ  ӛӓӒӠӐӓӝӑӘӡ  ӓӐ  ӒӐӛӝӡӮӘӕӔӑӘӡ   ӡӞӔӥӢӠӘӡ  
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әӐӜӝӜӖӝӛӘӔӠӔӑӐӜӘ. ӒӐӛӝӡӮӘӕӔӑӘӡӐ ӓӐ ӨӗӐӜӗӥӛӘӡ ӡӞӔӥӢӠӔӑӘӡ ӬӧӕӔӢӘӚ ӮӐӡӘӐӗӡ 

ӛӘӕӧӐӕӐӠӗ Әӛ ӓӐӡәӕӜӐӛӓӔ, Ӡӝӛ ӐӢӝӛӡ ӨӔӣӫӚӘӐ ӒӐӛӝӡӮӘӕӔӑӐ ӐӠӐ ӣӬӧӕӔӢӐӓ (ӜӔӑӘӡӛӘӔӠӘ 

ӠӐӝӓӔӜӝӑӘӗ), ӐӠӐӛӔӓ ӡӠӣӚӘӐӓ ӒӐӜӡӐӖӦӕӠӣӚӘ ӣӚӣӤӔӑӘӗ – ӥӕӐӜӢӔӑӘӗ. ӡӬӝӠӔӓ, ӐӛӐӡ 

ӛӘӐӥӪӘӐ ӧӣӠӐӓӦӔӑӐ ӓӐӜӘӔӚӛӐ ӤӘӖӘәӝӡӛӐ ӜӘӚӡ ӑӝӠӛӐ, ӠӝӛӔӚӛӐӪ ӨӔӥӛӜӐ ӐӢӝӛӘӡ 

ӐӒӔӑӣӚӔӑӘӡ ӐӠӐ әӚӐӡӘәӣӠӘ, ӥӕӐӜӢӣӠӘ ӗӔӝӠӘӐ ӓӐ өӐӛӝӐӧӐӚӘӑӐ ӡӐӛӘ ӞӝӡӢӣӚӐӢӘ: 

1. ӔӚӔӥӢӠӝӜӔӑӡ  ӐӢӝӛӨӘ  ӛӝӫӠӐӝӑӐ  ӨӔӣӫӚӘӐӗ  ӐӠӐ  ӜӔӑӘӡӛӘӔӠ,  ӐӠӐӛӔӓ  ӛәӐӪӠӐӓ 

ӒӐӜӡӐӖӦӕӠӣӚ (ӡӢӐӪӘӝӜӐӠӣӚ-ӥӕӐӜӢӣӠ) ӝӠӑӘӢӔӑӖӔ – ӗӐӕӘӡӘ ӠӐӓӘӣӡӘӗ, ӡӐӓӐӪ ӛӐӗ 

Ӑӥӕӗ ӛәӐӪӠӐӓ ӒӐӜӡӐӖӦӕӠӣӚӘ  ӔӜӔӠӒӘӐ.  ӛӐӗӘ ӔӜӔӠӒӘӐ ӐӠ ӘӪӕӚӔӑӐ, ӡӐӜӐӛ ӔӚӔӥӢӠӝӜӘ Ӑӛ 

ӝӠӑӘӢӐӖӔӐ. Ӑӛ ӝӠӑӘӢӔӑӡ ӡӢӐӪӘӝӜӐӠӣӚ ӐӜӣ ӓӐӡӐӨӕӔӑ ӝӠӑӘӢӔӑӡ ӣӬӝӓӔӑӔӜ. 

ӔӚӔӥӢӠӝӜӘӡ ӘӛӞӣӚӡӘӡ ӛӝӛӔӜӢӘ  nm v
 

 
2

h
–Әӡ  ӯӔӠӐӓӘӐ, 

Ӕ.Ә. nmvr =
 2

h
,n

2

h
n     , ӡӐӓӐӪ ..3,2,1n  . Ӑӥ n ӛӗӐӕӐӠӘ ӥӕӐӜӢӣӠӘ ӠӘӪӮӕӘӐ. Ӕӡ 

ӢӝӚӝӑӐ ӒӐӛӝӮӐӢӐӕӡ ӔӚӔӥӢӠӝӜӣӚӘ ӝӠӑӘӢӔӑӘӡ ӓӐӥӕӐӜӢӕӘӡ ӞӘӠӝӑӐӡ. ӨӔӡӐӑӐӛӘӡӐӓ, 

ӓӐӥӕӐӜӢӕӘӡ ӞӘӠӝӑӘӓӐӜ ӒӐӜӘӡӐӖӦӕӠӔӑӐ ӡӢӐӪӘӝӜӐӠӣӚӘ ӝӠӑӘӢӘӡ ӠӐӓӘӣӡӘӪ.  

2. ӡӢӐӪӘӝӜӐӠӣӚ  ӛӓӒӝӛӐӠӔӝӑӐӨӘ  ӛӧӝӤӘ  ӐӢӝӛӘ  ӐӠ  ӐӡӮӘӕӔӑӡ ӓӐ ӐӠӪ ӨӗӐӜӗӥӐӕӡ 

ӔӜӔӠӒӘӐӡ, ӛӘӣӮӔӓӐӕӐӓ ӘӛӘӡӐ, Ӡӝӛ ӘӒӘ ӐөӥӐӠӔӑӣӚӐӓ ӛӝӫӠӐӝӑӡ. ӧӝӕӔӚ ӡӢӐӪӘӝӜӐӠӣӚ 

ӛӓӒ-ӨӘ ӔӚӔӥӢӠӝӜӡ Ӑӥӕӡ ӠӐӦӐӪ  nE  ӔӜӔӠӒӘӐ,  Ӕ.Ә. ӛӝӫӠӐӝӑӡ n  ӣӠ ӝӠӑӘӢӐӖӔ.  ӡӐӜӐӛ 

ӔӚӔӥӢӠӝӜӘ  ӤӘӥӡӘӠӔӑӣӚ ӝӠӑӘӢӐӖӔӐ, ӛӘӡӘ ӔӜӔӠӒӘӐ ӣӪӕӚӔӚӘӐ. Ӕӡ ӞӝӡӢӣӚӐӢӘ 

ӔӬӘӜӐӐӦӛӓӔӒӔӑӐ әӐӜӝӜӡ ӘӛӘӡ ӨӔӡӐӮӔӑ, Ӡӝӛ ӐөӥӐӠӔӑӣӚӐӓ ӛӝӫӠӐӕӘ ӔӚӔӥӢӠӝӜӘ ӣӜӓӐ 

ӐӡӮӘӕӔӑӓӔӡ ӔӜӔӠӒӘӐӡ. ӛӐӨӐӡӐӓӐӛӔ I ӓӐ II ӞӝӡӢӣӚӐӢӘ ӮӡӜӘӡ ӐӢӝӛӘӡ ӛӓӒӠӐӓӝӑӐӡ. 

3. ӔӠӗӘ  ӡӢӐӪӘӝӜӐӠӣӚӘ  ӝӠӑӘӢӘӓӐӜ  ӔӚӔӥӢӠӝӜӘӡ  ӒӐӓӐӡӕӚӘӡӐӡ  ӛӔӝӠӔӖӔ  

ӒӐӛӝӡӮӘӕӓӔӑӐ  (ӐӜ ӨӗӐӘӜӗӥӛӔӑӐ) ӔӜӔӠӒӘӘӡ ӥӕӐӜӢӘ, ӠӝӛӚӘӡ ӔӜӔӠӒӘӐ  kn EEh    

( kn E,E ӔӜӔӠӒӘӔӑӘӐ ӨӔӡӐӑӐӛӘӡ ӝӠӑӘӢӔӑӖӔ).  ӗӣ  kn EE   , ӔӜӔӠӒӘӐ ӒӐӛӝӡӮӘӕӓӔӑӐ ӓӐ 

ӞӘӠӘӥӘӗ. ӒӐӛӝӡӮӘӕӔӑӐ ӮӓӔӑӐ  ӔӚӔӥӢӠӝӜӘӡ ӒӐӓӐӡӕӚӘӡӐӡ  ӛӔӢӘ ӔӜӔӠӒӘӘӡ 

ӛӓӒӝӛӐӠӔӝӑӘӓӐӜ  ӜӐәӚӔӑӨӘ  ӐӜӣ ӔӚӔӥӢӠӝӜӘ ӒӐӓӐӓӘӡ ӓӘӓӘ ӠӐӓӘӣӡӘӡ ӛӥӝӜӔ 

ӝӠӑӘӢӘӓӐӜ ӜӐәӚӔӑ ӠӐӓӘӣӡӘӐӜӖӔ.  ӐӡӔӗ ӨӔӛӗӮӕӔӕӐӨӘ ӔӚӔӥӢӠӝӜӘ ӑӘӠӗӕӡ ӣӐӮӚӝӕӓӔӑӐ.  

ӜӐәӚӔӑӘӓӐӜ  ӓӘӓӠӐӓӘӣӡӘӐӜӖӔ ӒӐӓӐӡӕӚӘӡӐӡ, әӘ ӞӘӠӘӥӘӗ, ӔӜӔӠӒӘӐ ӨӗӐӘӜӗӥӛӔӑӐ. ӗӣ 

ӔӚӔӥӢӠӝӜӘӡ ӛӘӔӠ ӨӔӫӔӜӘӚӘ ӔӜӔӠӒӘӐ ӛӔӢӘӐ ӔӚӔӥӢӠӝӜӡӐ ӓӐ ӐӢӝӛӑӘӠӗӕӡ ӨӝӠӘӡ ӑӛӘӡ 

ӔӜӔӠӒӘӐӖӔ, ӛӐӨӘӜ ӐӓӒӘӚӘ Ӑӥӕӡ ӐӢӝӛӘӡ ӘӝӜӘӖӐӪӘӐӡ. ӗӣ Ӕӡ ӔӜӔӠӒӘӐ ӡӐәӛӐӠӘӡӘ ӐӠӐӐ 

ӘӝӜӘӖӐӪӘӘӡӗӕӘӡ, ӛӐӨӘӜ ӔӚӔӥӢӠӝӜӘ ӒӐӓӐӓӘӡ ӣӤӠӝ ӛӐӦӐӚ ӔӜӔӠӒӔӢӘәӣӚ ӓӝӜӔӖӔ, 

ӡӐӓӐӪ Әӡ ӠөӔӑӐ 10-8 Ӭӛ-Әӡ ӒӐӜӛӐӕӚӝӑӐӨӘ, ӨӔӛӓӔӒ әӘ ӣӑӠӣӜӓӔӑӐ ӫӘӠӘӗӐӓ ӛӓӒӝӛӐӠӔӝӑӐӡ 

ӓӐ ӒӐӛӝӐӡӮӘӕӔӑӡ ӭӐӠӑ ӔӜӔӠӒӘӐӡ  ӡӘӜӐӗӚӘӡ ӥӕӐӜӢӘӡ ӡӐӮӘӗ. ӒӐӛӝӡӮӘӕӔӑӣӚӘ ӔӜӔӠӒӘӐ 

ӢӝӚӘӐ Әӛ ӔӜӔӠӒӘӘӡӐ, ӠӝӛӔӚӘӪ ӔӚӔӥӢӠӝӜӛӐ ӛӘӘӦӝ ӐӦӒӖӜӔӑӘӡ ӓӠӝӡ, Ӕ.Ә. ӒӐӛӝӓӘӡ, Ӡӝӛ 

ӐӢӝӛӔӑӘ ӨӗӜӗӥӐӕӔӜ Әӛ ӡӘӮӨӘӠӔӔӑӡ, ӠӝӛӔӚӗӐ ӒӐӛӝӡӮӘӕӔӑӐӪ ӛӐӗ ӨӔӣӫӚӘӐӗ  (әӘӠӮӰӝӤӘӡ 

әӐӜӝӜӘ). ӒӐӛӝӡӮӘӕӔӑӘӡ ӡӘӮӨӘӠӔ  
h

E

h

E mn   ӓӐ Әӡ ӒӐӜӘӡӐӖӦӕӠӔӑӐ ӐӠӐ ӐӢӝӛӨӘ 

ӔӚӔӥӢӠӝӜӘӡ ӑӠӣӜӕӘӡ ӡӘӮӨӘӠӘӗ, ӐӠӐӛӔӓ ӐӢӝӛӘӡ ӡӢӐӪӘӝӜӐӠӣӚ ӛӓӒӝӛӐӠӔӝӑӐӗӐ 

ӔӜӔӠӒӘӔӑӘӡ ӡӮӕӐӝӑӘӗ, Ӕ.Ә. ӐӢӝӛӘ ӐӡӮӘӕӔӑӡ ӓӐ ӨӗӐӜӗӥӐӕӡ, ӠӐӦӐӪ ӡӘӮӨӘӠӔӔӑӘӡ ӨӔӡӐӑӐӛӘӡ,  

ӛәӐӪӠӐӓ ӒӐӜӡӐӖӦӕӠӣӚ ӣӚӣӤӔӑӡ.  ӐӛӘӗ ӐӘӮӡӜӔӑӐ  ӮӐӖӝӕӐӜӘ ӡӞӔӥӢӠӔӑӘӡ ӮӐӡӘӐӗӘ. 

$ 6.  ӐӢӝӛӘӡ   ӔӚӔӥӢӠӝӜӣӚӘ  ӡӢӠӣӥӢӣӠӐ  ӓӐ  ӥӕӐӜӢӣӠӘ  ӠӘӪӮӕӔӑӘ 

ӑӝӠӘӡ ӞӝӡӢӣӚӐӢӔӑӘӡ ӤӘӖӘәӣӠӘ ӐӠӡӘ ӔӬӘӜӐӐӦӛӓӔӒӔӑӐ әӚӐӡӘәӣӠӘ ӤӘӖӘәӘӡ 

әӐӜӝӜӔӑӡ. ӑӝӠӘӡ ӗӔӝӠӘӘӡ ӗӐӜӐӮӛӐӓ ӔӚӔӥӢӠӝӜӘ ӛӝӫӠӐӝӑӡ ӒӐӠәӕӔӣӚ  ... s,p,d,f  
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ӝӠӑӘӢӔӑӖӔ. ӥӕӐӜӢӣӠӘ ӗӔӝӠӘӘӡ ӗӐӜӐӮӛӐӓ  ӐӢӝӛӘ  ӨӔӡӐӫӚӔӑӔӚӘӐ ӓӐӮӐӡӘӐӗӓӔӡ 

ӥӕӐӜӢӣӠӘ ӠӘӪӮӕӔӑӘӗ. 

1. ӛӗӐӕӐӠӘ ӥӕӐӜӢӣӠӘ ӠӘӪӮӕӘ , ӠӝӛӔӚӘӪ ӒӐӜӡӐӖӦӕӠӐӕӡ ӔӚӔӥӢӠӝӜӘӡ ӔӜӔӠӒӔӢӘәӣӚ 

ӓӝӜӔӡ ӐӢӝӛӨӘ (ӔӚӔӥӢӠӝӜӘӡ ӔӜӔӠӒӘӐ).  Әӡ ӦӔӑӣӚӝӑӡ ӜӔӑӘӡӛӘӔӠ ӛӗӔӚ ӠӘӪӮӕӘӗ 

...3,2,1n   ӛӜӘӨӕӜӔӚӝӑӔӑӡ. ӨӔӡӐӑӐӛӘӡӐӓ, ӔӜӔӠӒӘӐ  

2

0

2

4

2n
h8

me

n

1
E


  (ӓӘӡәӠӔӢӣӚ ӛӜӘӨӕӜӔӚӝӑӐӗӐ 

ӣӐӠӧӝӤӘӗӘ ӛӜӘӨӕӜӔӚӝӑӔӑӘ),   ӒӐӜӡӐӖӦӕӠӐӕӡ,  ӐӢӝӛӨӘ ӐӠӐ 

ӝӠӑӘӢӘӡ ӜӝӛӔӠӡ, ӠӝӒӝӠӪ Ӕӡ ӑӝӠӘӡ ӗӔӝӠӘӐӨӘ Әӧӝ, ӐӠӐӛӔӓ 

ӔӜӔӠӒӘӘӡ ӓӘӡәӠӔӢӣӚ ӛӜӘӨӕӜӔӚӝӑӔӑӡ ӓӐ ӔӚӔӥӢӠӝӜӣӚӘ 

ӦӠӣӑӚӘӡ ӐӜӣ ӝӠӑӘӢӐӚӘӡ ӖӝӛӔӑӡ, Ӕ.Ә. ӥӕӐӜӢӣӠ 

ӛӓӒӝӛӐӠӔӝӑӐӗӐ ӯӒӣӤӡ, ӠӝӛӚӔӑӨӘӪ ӓӐӜӐӠөӔӜӘ ӥӕӐӜӢӣӠӘ 

ӠӘӪӮӕӔӑӘ ӨӔӘӫӚӔӑӐ ӡӮӕӐӓӐӡӮӕӐ ӛӜӘӨӕӜӔӚӝӑӐӡ ӘӦӔӑӓӜӔӜ. 

ӡӣӠ.1.  ӬӧӐӚӑӐӓӘӡ ӐӢӝӛӘӡ ӔӜӔӠӒӔӢӘәӣӚӘ ӛӓӒӝӛӐӠӔӝӑӔӑӘ 

ӔӚӔӥӢӠӝӜӘӡ ӔӜӔӠӒӘӐ ӬӧӐӚӑӐӓӘӡ ӐӢӝӛӨӘ ӘӥӕӐӜӢӔӑӐ ӐӜӣ ӛӘӡӘ  ӔӜӔӠӒӔӢӘәӣӚӘ ӡӞӔӥӢӠӘ 

ӬӧӕӔӢӘӚӘӐ, ӓӘӡәӠӔӢӣӚӘӐ. ӐӡӔӗӘӕӔ ӨӔӓӔӒӘ Әӧӝ ӞӝӡӢӣӚӘӠӔӑӣӚӘ ӑӝӠӘӡ ӗӔӝӠӘӐӨӘӪ, 

Ӑӥ әӘ ӐӠӘӡ ӨӠӔӓӘӜӒӔӠӘӡ ӒӐӜӢӝӚӔӑӘӡ ӐӛӝӜӐӮӡӜӘ.  Ӑӛ ӤӝӠӛӣӚӘӗ ӛӘӦӔӑӣӚӘ,  ӔӜӔӠӒӘӘӡ 

ӨӔӡӐӑӐӛӘӡӘ ӛӜӘӨӕӜӔӚӝӑӔӑӘ  ....E,E,E 321  ӜӐөӕӔӜӔӑӘӐ  1-ӔӚ ӡӣӠӐӗӖӔ.  ӧӕӔӚӐӖӔ ӓӐӑӐӚӘ 

ӓӝӜӔ, ӡӐӓӐӪ ӔӜӔӠӒӘӐ ӛӘӜӘӛӐӚӣӠӘӐ ( 55,13E,1n 1   Ӕӕ) ӫӘӠӘӗӐӓӘӐ (ӜӝӠӛӐӚӣӠӘ), 

ӓӐӜӐӠөӔӜӔӑӘ 5,1E,3n,37,3E,2n 32   Ӕӕ ӓӐ Ӑ.Ө. ӐӦӒӖӜӔӑӣӚӘ. ӗӣ  n  

ӘӖӠӓӔӑӐ, ӔӜӔӠӒӔӢӘәӣӚӘ ӓӝӜӔӔӑӘ ӔӠӗӛӐӜӔӗӡ ӣӐӮӚӝӕӓӔӑӐ ӓӐ ӠӝӪӐ n , ӛӐӨӘӜ 

0E  . ӗӣ  0E   -ӔӚӔӥӢӠӝӜӘӡ ӛӝӫӠӐӝӑӐ ӨӔӖӦӣӓӣӚӘӐ, ӮӝӚӝ ӗӣ 0E   , ӛӐӨӘӜ 

ӛӝӫӠӐӝӑӐ ӗӐӕӘӡӣӤӐӚӘӐ. Ӕӡ ӨӔӔӡӐӑӐӛӔӑӐ ӘӝӜӘӖӔӑӣӚ  ӐӢӝӛӡ. ӘӝӜӘӖӐӪӘӘӡ ӔӜӔӠӒӘӐ  

55,13EE 1i  Ӕӕ. ӨӔӡӐӑӐӛӘӡ ӨӠӔӔӑӡ ӐӡӔ ӐӦӜӘӨӜӐӕӔӜ:  ,K1n   ,L2n   

,M3n   N4n    ӨӠӔ ӓӐ Ӑ.Ө., ӛӐӨӐӡӐӓӐӛӔ, ӠӝӓӔӡӐӪ  0E  , ӨӠӔӓӘӜӒӔӠӘӡ 

ӒӐӜӢӝӚӔӑӐӡ ӐӛӝӮӡӜӐ Ӑӥӕӡ E  ӡ  ӜӔӑӘӡӛӘӔӠӘ ӛӜӘӨӕӜӔӚӝӑӔӑӘӡӗӕӘӡ, ӮӝӚӝ ӠӝӪӐ  0E  , 

E  ӡ ӒӐӠәӕӔӣӚӘ ӓӘӡәӠӔӢӣӚӘ ӛӜӘӨӕӜӔӚӝӑӔӑӘӡӗӕӘӡ. 

2. ӔӚӔӥӢӠӝӜӡ  r ӠӐӓӘӣӡӘӐӜ ӝӠӑӘӢӐӖӔ ӛӝӫӠӐӝӑӘӡӐӡ Ӑӥӕӡ  ӘӛӞӣӚӡӘӡ  ӛӝӛӔӜӢӘ 

].rv[mL

   ӥӕӐӜӢӣӠ ӛӔӥӐӜӘәӐӨӘ ӛӢәӘӪӓӔӑӐ, Ӡӝӛ ӘӛӞӣӚӡӘӡ ӛӝӛӔӜӢӘ, ӘӡӔӕӔ ӠӝӒӝӠӪ 

ӔӜӔӠӒӘӐ, ӘӥӕӐӜӢӔӑӐ, Ӕ.Ә. ӦӔӑӣӚӝӑӡ ӐӠӐ ӜӔӑӘӡӛӘӔӠ, ӐӠӐӛӔӓ ӒӐӠәӕӔӣӚ ӬӧӕӔӢӘӚ 

ӛӜӘӨӕӜӔӚӝӑӔӑӡ, ӠӝӛӚӘӡ ӡӘӓӘӓӔӪ ӨӔӛӓӔӒӜӐӘӠӐӓ ӒӐӜӘӡӐӖӦӕӠӔӑӐ:  )1l(l
2

h
L 


, 

ӡӐӓӐӪ  LLӛӗӔӚӘ ӠӘӪӮӕӘӐ ӓӐ ӛӐӡ ӝӠӑӘӢӣӚӘ ӥӕӐӜӢӣӠӘ ӠӘӪӮӕӘ ӔӬӝӓӔӑӐ. 

3.  ӛӐӒӜӘӢӣӠӘ ӛӝӛӔӜӢӘ. ӔӚӔӥӢӠӝӜӡ ӐӢӝӛӨӘ ӝӠӑӘӢӐӚӣӠӘ ӛӔӥӐӜӘәӣӠӘ ӘӛӞӣӚӡӘӡ 

ӛӝӛӔӜӢӘӡ ӒӐӠӓӐ ӒӐӐөӜӘӐ ӐӒӠӔӗӕӔ ӛӐӡӗӐӜ ӓӐәӐӕӨӘӠӔӑӣӚӘ ӝӠӑӘӢӐӚӣӠӘ ӛӐӒӜӘӢӣӠӘ 

ӛӝӛӔӜӢӘ .SePm 


 ӐӛӐӕӔ ӓӠӝӡ, ӪӜӝӑӘӚӘӐ, Ӡӝӛ  em L
m2

e
P


 . ӐӛӘӢӝӛӐӪ, ӒӐӠӔ 

ӛӐӒӜӘӢӣӠ ӕӔӚӨӘ  ӔӚӔӥӢӠӝӜӣӚӘ ӦӠӣӑӔӚӘ    ӝӠӘӔӜӢӘӠӓӔӑӐ   ӡӠӣӚӘӐӓ    ӒӐӠәӕӔӣӚӘ 
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ӛӘӛӐӠӗӣӚӔӑӘӗ. ӛӐӨӐӡӐӓӐӛӔ, L


  ӕӔӥӢӝӠӘӡ ӛӘӛӐӠӗӣӚӔӑӐ ӒӐӠӔ ӛӐӒӜӘӢӣӠӘ ӕӔӚӘӡ 

ӛӘӛӐӠӗ ӣӜӓӐ ӘӥӕӐӜӢӔӑӝӓӔӡ, ӠӐӡӐӪ ӡӘӕӠӪӣӚ ӓӐӥӕӐӜӢӕӐӡ ӣӬӝӓӔӑӔӜ.  L


-Әӡ 

ӛӘӛӐӠӗӣӚӔӑӐӡ ӒӐӜӡӐӖӦӕӠӐӕӡ  ӛӐӒӜӘӢӣӠӘ ӥӕӐӜӢӣӠӘ ӠӘӪӮӕӘ ,m   ӠӝӛӔӚӘӪ  ӒӕӐӫӚӔӕӡ  

ӛӘӡ ӛӓӒӔӜӔӚӡ  ӛӐӒӜӘӢӣӠӘ ӕӔӚӘӡ ӒӐӡӬӕӠӘӕ. ӗӣ  ӛӐӒӜӘӢӣӠӘ ӕӔӚӘӡ B


ӡ ӛӘӛӐӠӗӣӚӔӑӐ 

ӔӛӗӮӕӔӕӐ Z  ӦӔӠӫӡ, ӛӐӨӘӜ  L


 ӕӔӥӢӝӠӘӡ ӛӓӒӔӜӔӚӘ Ӑӛ ӛӘӛӐӠӗӣӚӔӑӘӗ  ӢӝӚӘ ӣӜӓӐ Әӧӝӡ  

,m
2

h
LZ 

  ӐӜӣ ӘӛӞӣӚӡӘӡ ӛӝӛӔӜӢӘӡ ӞӠӝӔӥӪӘӘӡӐ. ZL  ӡ ӒӐӠӔ ӛӐӒӜӘӢӣӠӘ ӕӔӚӘӡ 

ӛӘӛӐӠӗӣӚӔӑӐӖӔ ӨӔӘӫӚӔӑӐ ӰӥӝӜӓӔӡ ӡӠӣӚӘӐӓ ӒӐӜӡӐӖӦӕӠӣӚӘ ӥӕӐӜӢӣӠӘ 

ӛӜӘӨӕӜӔӚӝӑӔӑӘ. ӥӕӐӜӢӣӠ ӛӔӥӐӜӘәӐӨӘ  ӔӚӔӥӢӠӝӜӘӡ ӝӠӑӘӢӐӡ ӐӖӠӘ ӐӠ Ӑӥӕӡ, ӐӛӘӢӝӛ  L


 
ӕӔӥӢӝӠӘӡ ӖӣӡӢӘ ӛӘӛӐӠӗӣӚӔӑӘӡ ӓӐӓӒӔӜӐ ӨӔӣӫӚӔӑӔӚӘӐ. Ӕӡ ӘӛӐӡ ӜӘӨӜӐӕӡ, Ӡӝӛ ӐӠ 

ӨӔӘӫӚӔӑӐ ӔӠӗӓӠӝӣӚӐӓ ӪӜӝӑӘӚӘ Әӧӝӡ ӡӐӛӘӕӔ ZYX L,L,L –Әӡ ӛӓӒӔӜӔӚӘ. ӠӐӓӒӐӜӐӪ 

ӔӚӔӥӢӠӝӜӔӑӘӡ ӛӝӫӠӐӝӑӐ ӐӢӝӛӨӘ ӮӐӡӘӐӗӓӔӑӐ ӢӐӚӦӣӠӘ ӗӕӘӡӔӑӔӑӘӗ, ӐӛӘӢӝӛ ӥӕӐӜӢӣӠ 

ӛӔӥӐӜӘәӐӨӘ ӐӠ ӒӐӜӘӮӘӚӔӑӐ  (ӠӝӒӝӠӪ әӚӐӡӘәӣӠ ӛӔӥӐӜӘәӐӨӘӐ) ӔӚӔӥӢӠӝӜӣӚӘ ӝӠӑӘӢӔӑӘ. 

Ӑӥ  ӣәӕӔ ӔӚӔӥӢӠӝӜӔӑӘ ӥӛӜӘӐӜ ӔӚӔӥӢӠӝӜӣӚ ӦӠӣӑӔӚӡ, ӠӝӛӚӘӡ ӡӘӛәӕӠӘӕӔӪ ӐӮӐӡӘӐӗӔӑӡ 

ӔӚӔӥӢӠӝӜӘӡ ӐӦӛӝөӔӜӘӡ ӐӚӑӐӗӝӑӐӡ, ӐӢӝӛӘӡ ӛӝӪӣӚӝӑӘӡ ӡӮӕӐӓӐӡӮӕӐ ӬӔӠӢӘӚӨӘ. 

ӥӕӐӜӢӣӠ ӛӔӥӐӜӘәӐӨӘ n   ӓӐ  l  ӐӮӐӡӘӐӗӔӑӡ ӔӚӔӥӢӠӝӜӣӚӘ ӦӠӣӑӚӘӡ ӤӝӠӛӐӡӐ ӓӐ ӖӝӛӐӡ, 

ӮӝӚӝ m  әӘ ӔӚӔӥӢӠӝӜӣӚӘ ӦӠӣӑӚӘӡ ӝӠӘӔӜӢӐӪӘӐӡ ӡӘӕӠӪӔӨӘ. 

4. ӡӞӘӜӘ. ӐӢӝӛӨӘ ӔӚӔӥӢӠӝӜӘӡ ӛӓӒӝӛӐӠӔӝӑӐ, ӒӐӠӓӐ ӖӔӛӝӗ ӐӦӜӘӨӜӣӚӘ ӡӐӛӘ ӥӕӐӜӢӣӠӘ 

ӠӘӪӮӕӘӡӐ, ӮӐӡӘӐӗӓӔӑӐ, ӐӒӠӔӗӕӔ, ӡӞӘӜӣӠӘ әӕӐӜӢӣӠӘ ӠӘӪӮӕӘӗ. ӪӓӔӑӘӡ ӨӔӓӔӒӐӓ 

ӓӐӓӒӘӜӓӐ, Ӡӝӛ ӔӚӔӥӢӠӝӜӡ ӒӐӠӓӐ ӝӠӑӘӢӣӚӘ ӘӛӞӣӚӡӘӡ ӛӝӛӔӜӢӘӡӐ ӓӐ ӛӘӡӘ ӨӔӡӐӑӐӛӘӡӘ 

ӛӐӒӜӘӢӣӠӘ ӛӝӛӔӜӢӘӡӐ, ӒӐӐөӜӘӐ  ӐӡӔӕӔ ӡӐәӣӗӐӠӘ ӘӛӞӣӚӡӘӡ ӛӔӥӐӜӘәӣӠӘ ӛӝӛӔӜӢӘ  sL  

(ӡӞӘӜӘ – ӑӖӠӘӐӚӐ, ӠӝӛӔӚӘӪ ӐӠ ӐӠӘӡ ӓӐәӐӕӨӘӠӔӑӣӚӘ ӔӚӔӥӢӠӝӜӘӡ ӑӠӣӜӕӐӡӗӐӜ 

ӡӐәӣӗӐӠӘ ӦӔӠӫӘӡ ӒӐӠӨӔӛӝ) ӓӐ ӛӘӡӘ ӨӔӡӐӑӐӛӘӡӘ ӛӐӒӜӘӢӣӠӘ ӛӝӛӔӜӢӘ msP . ӒӐӠӔ ӛӐӒӜӘӢӣӠ  

ӕӔӚӨӘ ӡӞӘӜӘ, ӘӡӔӕӔ  ӠӝӒӝӠӪ ӝӠӑӘӢӐӚӣӠӘ ӘӛӞӣӚӡӘӡ ӛӝӛӔӜӢӘ, ӝӠӘӔӜӢӘӠӓӔӑӐ 

ӒӐӠәӕӔӣӚӘ ӡӐӮӘӗ ӓӐ ӘӥӕӐӜӢӔӑӐ ӨӔӛӓӔӒӘ  ӡӐӮӘӗ: )1s(s
2

h
Ls 


 , ӡӐӓӐӪ S  ӡӞӘӜӣӠӘ 

ӥӕӐӜӢӣӠӘ ӠӘӪӮӕӘӐ.  ӡӞӘӜӘ ӛӐӢӔӠӘӘӡ ӞӘӠӕӔӚӐӓӘ ӗӕӘӡӔӑӐӐ ӓӐ ӐӠ ӨӔӘӫӚӔӑӐ ӓӐӧӕӐӜӘӚӘ  

Әӧӝӡ ӡӮӕӐ  ӣӤӠӝ ӛӐӠӢӘӕ ӪӜӔӑӐӖӔ. ӛӐӡ Ӑӥӕӡ  ӛӮӝӚӝӓ ӔӠӗӘ ӛӜӘӨӕӜӔӚӝӑӐ –
2

1
.   

ӝӠӑӘӢӣӚӘ,  ӡӘӕӠӪӘӗӘ ӓӐӥӕӐӜӢӕӘӡ ӐӜӐӚӝӒӘӣӠӐӓ, ӔӚӔӥӢӠӝӜӘӡ ӡӞӘӜӘӡ ӞӠӝӔӥӪӘӐӡ ӒӐӠӔ 

ӛӐӒӜӘӢӣӠӘ ӕӔӚӘӡ ӛӘӛӐӠӗӣӚӔӑӐӖӔ ӨӔӘӫӚӔӑӐ ӰӥӝӜӓӔӡ ӛӮӝӚӝӓ ӒӐӠәӕӔӣӚӘ 

ӓӐӥӕӐӜӢӣӚӘ ӛӜӘӨӕӜӔӚӝӑӔӑӘ- SZSZ m
2

h
L


 . sm ӛӐӒӜӘӢӣӠӘ                           

ӡӞӘӜӣӠӘ,  ӥӕӐӜӢӣӠӘ ӠӘӪӮӕӘӐ ӓӐ ӘӦӔӑӡ ӝӠ ӛӜӘӨӕӜӔӚӝӑӐӡ  ,
2

1
mS    ӐӜӣ 

2

h

2

1
LSZ   

ӡӞӘӜӘӡ ӘӛӞӣӚӡӘӡ ӛӝӛӔӜӢӘӡ ӒӔӒӛӘӚӘ ӒӐӠӔ  Z  ӛӘӛӐӠӗӣӚӔӑӐӖӔ ӒӐӛӝӘӗӕӚӔӑӐ 

ӤӝӠӛӣӚӘӗ:                
 4

h
m

2

h
L SSZ  .  ӛӐӨӐӡӐӓӐӛӔ, ӛӠӐӕӐӚӔӚӔӥӢӠӝӜӘӐӜ ӐӢӝӛӨӘ 

ӔӚӔӥӢӠӝӜӘ ӘӛӧӝӤӔӑӐ ӔӠӗ-ӔӠӗ  ӓӐӡӐӨӕӔӑ ӛӓӒӝӛӐӠӔӝӑӐӨӘ, ӠӝӛӔӚӘӪ ӮӐӡӘӐӗӓӔӑӐ 

sm,m,l,n   ӥӕӐӜӢӣӠӘ ӠӘӪӮӕӔӑӘӡ ӒӐӜӡӐӖӦӕӠӣӚӘ ӛӜӘӨӕӜӔӚӝӑӔӑӘӗ.  n=1,2,3,4…; 
l=0,1,2,…(n-1)-n; m=0,±1,±2,…±l-2l=1; ms=±(1/2)-2 ӛӜӘӨӕӜӔӚӝӑӔӑӘ.  
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$ 7.  ӞӐӣӚӘӡ   ӞӠӘӜӪӘӞӘ.  ӔӚӔӥӢӠӝӜӔӑӘӡ  ӠӐӝӓӔӜӝӑӐ  ӝӠӑӘӢӔӑӖӔ  ӓӐ 

ӥӕӔӝӠӑӘӢӔӑӖӔ 

ӓӝӜӔӔӑӘӡ ӛӘӮӔӓӕӘӗ, ӔӚӔӥӢӠӝӜӔӑӘӡ ӒӐӜӐӬӘӚӔӑӐ ӔӛӝӠөӘӚӔӑӐ ӞӐӣӚӘӡ ӞӠӘӜӪӘӞӡ, 

ӠӝӛӔӚӘӪ ӨӔӛӓӔӒӨӘ ӛӓӒӝӛӐӠӔӝӑӡ: ӜӔӑӘӡӛӘӔӠ  ӛӠӐӕӐӚӔӚӔӥӢӠӝӜӘӐӜ ӡӘӡӢӔӛӐӨӘ, ӝӗӮӘ 

әӕӐӜӢӣӠӘ ( sm,m,l,n ) ӠӘӪӮӕӘӗ ӒӐӜӡӐӖӦӕӠӣӚ ӡӢӐӪӘӝӜӐӠӣӚ ӛӓӒӝӛӐӠӔӝӑӔӑӨӘ ӐӠ 

ӨӔӘӫӚӔӑӐ ӘӛӧӝӤӔӑӝӓӔӡ ӔӠӗӖӔ ӛӔӢӘ ӔӚӔӥӢӠӝӜӘ ӐӜӣ ӐӠ ӐӠӡӔӑӝӑӡ ӝӠӘ ӔӚӔӥӢӠӝӜӘ, 

ӠӝӛӔӚӗӐӪ ӝӗӮӘӕӔ ӥӕӐӜӢӣӠӘ ӠӘӪӮӕӘ ӔӠӗӜӐӘӠӘӐ. ӒӐӛӝӕӗӕӐӚӝӗ Әӛ ӔӚӔӥӢӠӝӜӗӐ 

ӛӐӥӡӘӛӐӚӣӠӘ ӠӘӪӮӕӘ, ӠӝӛӚӔӑӡӐӪ Ӑӥӕӗ ӔӠӗӜӐӘӠӘ ӛӗӐӕӐӠӘ әӕӐӜӢӣӠӘ ӠӘӪӮӕӘ. 

ӛӝӪӔӛӣӚӘ  n ӡӗӕӘӡ ӝӠӑӘӢӐӚӣӠӘ әӕӐӜӢӣӠӘ ӠӘӪӮӕӘ ӘӪӕӚӔӑӐ 0-ӓӐӜ  )1n( ӛӓӔ.  

ӐӛӘӢӝӛ, Ӑӛ ӛӓӒӝӛӐӠӔӝӑӐӨӘ ӔӚӔӥӢӠӝӜӔӑӘӡ ӛӐӥӡӘӛӐӚӣӠӘ ӠӐӝӓӔӜӝӑӐ ӢӝӚӘ ӘӥӜӔӑӐ: 







1n

0i

2n2n]2)1n(2[)1l2(2)n(N .ӗӣ .2N,1n  ӗӣ 8N,2n  ;   ӓӐ Ӑ.Ө. 

ӔӠӗӜӐӘӠӘ  n  ӓӐ  l  әӕӐӜӢӣӠӘ ӠӘӪӮӕӔӑӘӡ ӛӥӝӜӔ ӔӚӔӥӢӠӝӜӗӐ ӔӠӗӝӑӚӘӝӑӐ  ӥӛӜӘӡ 

ӔӚӔӥӢӠӝӜӣӚ ӒӐӠӡӡ, ӮӝӚӝ ӔӠӗӜӐӘӠӘ n -Әӡ ӛӥӝӜӔ  ӔӚӔӥӢӠӝӜӣӚ ӨӠӔӡ. ӛӗӐӕӐӠӘ 

ӥӕӐӜӢӣӠӘ ӠӘӪӮӕӘ ӨӔӘӫӚӔӑӐ ӢӝӚӘ Әӧӝӡ ..4,3,2,1n  . . ӛӐӗӘ ӨӔӡӐӑӐӛӘӡӘ ӨӠӔӔӑӘ әӘ  

ӐӦӘӜӘӨӜӔӑӐ ..O,N,M,L,K . ӐӡӝӔӑӘӗ.  ӐӡӔӕӔ, ...4,3,2,1,0l    ӨӔӡӐӑӐӛӘӡӘ ӛӓӒӝӛӐӠӔӝӑӔӑӘӐ 

...g,f,d,p,s .  ӠӐӓӒӐӜ ӛӝӪӔӛӣӚ ӒӐӠӡӨӘ, ӨӔӘӫӚӔӑӐ ӘӛӧӝӤӔӑӝӓӔӡ ӐӠӐ ӣӛӔӢӔӡ 2( )1l2     

ӔӚӔӥӢӠӝӜӘӡӐ, ӐӛӘӢӝӛ ӛӝӪӔӛӣӚ  n ӣӠ  ӨӠӔӨӘ ӨӔӘӫӚӔӑӐ Әӧӝӡ ӐӠӐ ӣӛӔӢӔӡ ӝӠӘ s   

ӔӚӔӥӢӠӝӜӘ, ӔӥӕӡӘ   p  ӔӚӔӥӢӠӝӜӘ, ӐӗӘ d   ӔӚӔӥӢӠӝӜӘ, ӗӝӗӮӛӔӢӘ f   ӔӚӔӥӢӠӝӜӘ ӓӐ 

Ӑ.Ө. ӪӐӚәӔӣӚ ӨӠӔӔӑӨӘ ӒӕӔӥӜӔӑӐ  ӔӚӔӥӢӠӝӜӔӑӘӡ   ӨӔӛӓӔӒӜӐӘӠӘ ӒӐӜӐӬӘӚӔӑӐ: 

K               1s2                             2 
L                2s22p6                       8                 
M               3s2 3p6 3d10             18 
N                4s2 4p6 4d10 4f14      32 
ӛӐӒ., Na  ( ӞӔӠӘӝӓӣӚ ӡӘӡӢӔӛӐӨӘ ӛӔ-11 ӔӚӔӛӔӜӢӘ), ӒӐӠӡӖӔ Ӑӥӕӡ  ӡӣӚ 11 ӔӚӔӥӢӠӝӜӘ, ӛӘӡӘ 

әӝӜӤӘӒӣӠӐӪӘӐ ӐӡӔ өӐӘӬӔӠӔӑӐ: 1s
2
2s

2
2p

6
3s

1
. 2s

2   ӜӘӨӜӐӕӡ, Ӡӝӛ ӛӔӝӠӔ ӨӠӘӡ, s   ӛӓӒ-ӨӘ 

ӒӕӐӥӕӡ ӝӠӘ ӔӚӔӥӢӠӝӜӘ;
5p3    ӜӘӨӜӐӕӡ, Ӡӝӛ ӛӔӡӐӛӔ ӨӠӔӨӘ (p ӛӓӒӝӛӐӠӔӝӑӐӨӘ) ӒӕӐӥӕӡ 5 

ӔӚӔӥӢӠӝӜӘ  ӓӐ Ӑ.Ө.  ӪӮӠӘӚӨӘ ӛӝӪӔӛӣӚӘӐ  ӨӠӔӔӑӘӡ ӐӦӜӘӨӕӜӐ  ӓӐ ӔӚӔӥӢӠӝӜӔӑӘӡ 

ӒӐӜӐӬӘӚӔӑӐ ӨӠӔӔӑӘӡӐ ӓӐ ӥӕӔӨӠӔӔӑӘӡ ӛӘӮӔӓӕӘӗ.  ӔӜӔӠӒӔӢӘәӣӚӘ ӒӐӜӡӮӕӐӕӔӑӐ, ӛӐӒ.,  3d -ӡӐ 

ӓӐ  4s- ӡ ӨӝӠӘӡ ӛӪӘӠӔӐ, ӗӣӛӪӐ ӡӮӕӐӓӐӡӮӕӐ ӔӚӔ–ӛӔӜӢӡ ӨӝӠӘӡ , ӓӝӜӔӔӑӘӡ ӒӐӜӡӮӕӐӕӔӑӐ 

ӛӘӮӔӓӕӘӗ,  ӡӮӕӐӓӐӡӮӕӐӐ, ӛӐӒ: E4s<E3d   K,   E3d>E4s . Cu.  ӧӕӔӚӐ ӝӠӑӘӢӐӖӔ ӛӮӝӚӝӓ  

ӔӚӔӥӢӠӝӜӗӐ ӒӐӠәӕӔӣӚӘ- ӠӐӝӓӔӜӝӑӐӐ, ӗӣӛӪӐ  ӨӔӡӐ–ӫӚӝӐ ӧӕӔӚӐ ӨӔӕӡӔӑӣӚӘ ӐӠӪ Әӧӝӡ. 

ӗӣ   ӔӚӔӛӔӜӢӔӑӘӡ ӐӢӝӛӔӑӘ ӔӠӗӘӛӔӝӠӔӡӗӐӜ ӛӭӘӓӠӝ ӨӔӮӔӑӐӨӘӐ, ӬӐӠӛӝӘӥӛӜӔӑӐ  

ӰӘӑӠӘӓӣӚӘ ӝӠӑӘӢӔӑӘ. ӛӐӒ., ns  ӓӐ  np   ӝӠӑӘӢӔӑӡ ӨӔӣӫӚӘӐӗ  ӬӐӠӛӝӥӛӜӐӜ sp  

ӰӘӑӠӘӓӣӚӘ ӝӠӑӘӢӐ, ӮӝӚӝ  ns, np     ӓӐ  (n-1) d ӝӠӑӘӢӔӑӡ - spd,    ӝӠӑӘӢӐ.  Ӑӛ 

ӰӘӑӠӘӓӣӚ ӝӠӑӘӢӔӑӡ  ӒӐӠәӕӔӣӚӘ ӛӜӘӨӕӜӔӚӝӑӐ ӔӜӘӭӔӑӐӗ, ӐӢӝӛӗӐ ӨӝӠӘӡ  ӣӠӗӘӔӠӗ 

ӛӝӥӛӔӓ ӫӐӚӔӑӨӘ. 
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  $ 8.  ӑӛӘӡ ӫӘӠӘӗӐӓӘ әӐӕӨӘӠӔӑӘ әӠӘӡӢӐӚӔӑӨӘ 

ӘӝӜӣӠӘ ӑӛӐ 

ӘӜӔӠӢӣӚӘ ӐӘӠӔӑӘӡ ӥӘӛӘӣӠӘ ӛӔӓӔӒӝӑӐ (ӐӠӐӐӥӢӘӣӠӝӑӐ) ӒӐӛӝӬӕӔӣӚӘӐ ӘӛӘӗ, Ӡӝӛ 

ӐӢӝӛӗӐ ӨӘӜӐӒӐӜӘ ӔӚӔӥӢӠӝӜӣӚӘ ӡӢӠӣӥӢӣӠӐ, ӠӝӛӔӚӘӪ ӨӔӓӒӔӑӐ 8 ӔӚӔӥӢӠӝӜӘӡӐӒӐӜ ӓӐ 

ӛӗӚӘӐӜӐӓ ӐӕӡӔӑӡ   ns  ӓӐ  np  ӥӕӔ ӝӠӑӘӢӔӑӡ, ӡӐәӛӐӝӓ ӡӢӐӑӘӚӣӠӘ әӝӜӤӘӒӣӠӐӪӘӐӐ. ӛӐӒ., 

ӘӝӜӣӠӘ әӝӜӤӘӒӣӠӐӪӘӐ Ӑӥӕӡ NaCl ӓӐ MgS-ӡ,  ӘӝӜӣӠӘ әӐӕӨӘӠӘ- (ӔӫӐӮӘӐӜ ӐӡӔӕӔ 

ӞӝӚӐӠӣӚӘ, ӰӔӢӔӠӝ-

ӞӝӚӐӠӣӚӘ ӐӜ ӔӚӔӥӢӠӝ-

ӕӐӚӔӜӢӣӠӘ), ӐӡӔӗ 

ӨӔӜӐӔӠӗӔӑӨӘ ӬӐӠӛӝӐӓӒӔӜӡ 

ӔӚӔӥӢӠӝӡӢӐӢӘәӣӠӘ ӛӘӖӘ-

ӓӣӚӝӑӘӡ ӨӔӓӔӒӡ  

ӡӮӕӐӓӐӡӮӕӐ ӜӘӨӜӘӗ 

ӓӐӛӣӮӢӣӚӘ ӝӜӔӑӡ ӨӝӠӘӡ. 

ӘӝӜӗӐ ӣӠӗӘӔӠӗ ӛӘӐӮӚӝӔ– 

ӡӣӠ. 2. ӖӝӒӘӔӠӗӘ ӘӝӜӣӠӘ ӜӘӕӗӘӔӠӔӑӘӡ әӠӘӡӢӐӚӣӠӘ ӒӘӡӝӡӔӑӘ  Ӑ-NaCl, 

ӑ-CsCl   

ӑӘӡӐӡ ӮӓӔӑӐ ӛӐӗӘ ӨӘӓӐ ӔӚӔӥӢӠӝӜӣӚӘ ӝӠӑӘӢӔӑӘӡ ӨӔӮӔӑӐ, ӛӐӒӠӐӛ, 

ӞӐӣӚӘӡ ӞӠӘӜӪӘӞӘӓӐӜ ӒӐӛӝӛӓӘӜӐӠӔ, ӐӠ ӮӓӔӑӐ ӛӐӗӘ ӣӠӗӘӔӠӗ  

ӒӐӓӐӤӐӠӕӐ.ӠӐӓӒӐӜӐӪ, ӛӮӝӚӝӓ ӔӠӗ ӔӚӔӥӢӠӝӜӡ ӨӔӣӫӚӘӐ ӓӐӘәӐӕӝӡ ӛӝӪӔӛӣӚӘ 

ӔӜӔӠӒӔӢӘәӣӚӘ ӛӓӒӝӛӐӠӔӝӑӐ. ӐӛӘӢӝӛ,   ӘӠӗӕӔӑӘӐӜ ӣӠӗӘӔӠӗ ӒӐӜӖӘӓӕӘӡ ӫӐӚӔӑӘ. 

әӐӕӨӘӠӘ ӛӘӖӘӓӕӘӡ, ӒӐӜӖӘӓӕӘӡ ӫӐӚӔӑӡӐ ӓӐ ӒӘӡӝӡӘӡ ӔӜӔӠӒӘӐӡ ӨӝӠӘӡ  ӒӐӛӝӧӕӐӜӘӚ ӘӥӜӐ 

ӑӝӠӜӘӡӐ ӓӐ ӛӐӘӔӠӘӡ ӛӘӔӠ:              

                                                          U=-Ae
2
/d+B exp d/

ӡӐӓӐӪ e ӔӚӔӥӢӠӝӜӘӡ ӛӣӮӢӘӐ, d ӘӝӜӔӑӡ ӨӝӠӘӡ ӛӐӜӫӘӚӘ.  Ӑӛ ӤӝӠӛӣӚӘӡ ӞӘӠӕӔӚӘ ӜӐӬӘӚӘ 

ӬӐӠӛӝӐӓӒӔӜӡ, ӡӮӕӐӓӐӡӮӕӐ ӜӘӨӜӘӗ ӓӐӛӣӮӢӣӚ ӘӝӜӔӑӡ ӨӝӠӘӡ ӛӘӖӘӓӣӚӝӑӘӡ ӫӐӚӐӡ. A 

ӛӐӓӔӚӣӜӒӘӡ  ӛӣӓӛӘӕӐӐ,  ӓӐәӐӕӨӘӠӔӑӣӚӘӐ ӨӔӜӐӔӠӗӘӡ әӠӘӡӢӐӚӣӠ ӡӢӠӣӥӢӣӠӐӡӗӐӜ ӓӐ 

ӛӘӡӘ ӠӘӪӮӕӘӗӘ ӛӜӘӨӕӜӔӚӝӑӐ ӐӮӚӝӐ ӔӠӗӗӐӜ. ӛӔӝӠӔ ӬӔӕӠӘ ӔӛӞӘӠӘӣӚӘ ӡӘӓӘӓӔӐ, 

ӠӝӛӔӚӘӪ ӣӠӗӔӠӗӒӐӜӖӘӓӕӘӡ ӫӐӚӔӑӡ ӒӐӛӝӡӐӮӐӕӡ.  ӒӐӛӝӡӐӮӐӕӡ  ӨӔәӣӛӨӕӘӡ  ӡӘӓӘӓӔӡ. 

ӛӐӠӘӚӗӐ ӣӛӠӐӕӚӔӡӝӑӘӡӐӗӕӘӡ, ӛӔӝӠӔ ӬӔӕӠӘ ӨӔӘӫӚӔӑӐ ӒӐӛӝӕӡӐӮӝӗ  ӠӝӒӝӠӪ B/d
10

 , 

ӠӝӛӔӚӘӪ ӒӕӘөӕӔӜӔӑӡ, Ӡӝӛ ӒӐӜӖӘӓӕӘӡ ӫӐӚӔӑӘ ӡӬӠӐӤӐӓ ӘӖӠӓӔӑӘӐӜ ӘӝӜӔӑӡ ӨӝӠӘӡ 

ӛӐӜӫӘӚӘӡ ӛӪӘӠӔ ӪӕӚӘӚӔӑӘӡӐӡ  (ӡӣӠ.2). ӘӝӜӔӑӘӡ ӖӝӛӔӑӘ  NaCl-ӨӘ  ӡӐӒӠӫӜӝӑӚӐӓ 

ӒӐӜӡӮӕӐӕӓӔӑӐ ӔӠӗӘӛӔӝӠӘӡӐӒӐӜ (ӡӣӠ.2). ӖӝӒӘӔӠӗӘ ӘӝӜӣӠӘ әӠӘӡӢӐӚӔӑӘӡ әӠӘӡӢӐӚӣӠӘ 

ӡӢӠӣӥӢӣӠӐ ӜӐөӕӔӜӔӑӘӐ ӛӔ-2 ӡӣӠӐӗӖӔ.Ӑ- NaCl, ӑ- CsCl. ӜӐӢӠӘӣӛӘӡ ӘӝӜӘ 

ӨӔӛӝӠӢӧӛӣӚӘӐ  ӥӚӝӠӘӡ ӔӥӕӡӘ (ӡӐәӝӝӠӘӓӐӜӘӪӘӝ ӠӘӪӮӕӘ-6) ӘӝӜӘӗ ӓӐ ӞӘӠӘӥӘӗ. ӘӒӘӕӔ 

ӮӓӔӑӐ CsCl -ӨӘӪ (ӡӐәӝӝӠӓӘӜӐӪӘӝ ӠӘӪӮӕӘ-8), ӗӣӛӪӐ  Ӕӡ ӐӠ ӜӘӨӜӐӕӡ, Ӡӝӛ Ӕӡ ӧӕӔӚӐ  

ӜӐӔӠӗӘӡӐӗӕӘӡ ӐӡӔӐ. ӛӐӒ., CaF- (әӐӚӪӘӘӣӛӘӡ  ӤӢӝӠӘӓӨӘ), әӐӚӪӘӣӛӘ ӨӔӛӝӠӢӧӛӣӚӘӐ 

ӤӢӝӠӘӡ 4 ӘӝӜӘӗ, ӛӐӨӘӜ ӠӝӓӔӡӐӪ  ӤӢӝӠӡ ӐәӠӐӕӡ, әӐӚӪӘӣӛӘӡ 8 ӘӝӜӘ. ӠӝӒӝӠӪ ӬӔӡӘ, 

ӘӝӜӣӠӘ әӐӕӨӘӠӘӡ ӛӥӝӜӔ ӜӘӕӗӘӔӠӔӑӔӑӘ ӒӐӛӝӘӠөӔӕӘӐӜ ӓӜӝӑӘӡ ӛӐӦӐӚӘ ӢӔӛӞӔӠӐӢӣӠӘӗ,  

 

Ӑ 

ӑ 



ӡӘӡӐӚӘӗ, ӡӘӛӢәӘӪӘӗ ӓӐ ӗӔӠӛӣӚӘ ӒӐӤӐӠӗӝӔӑӘӡ ӓӐӑӐӚӘ әӝӔӤӘӪӘӔӜӢӘӗ. ӠӐӓӒӐӜӐӪ 

ӧӕӔӚӐ ӔӚӔӥӢӠӝӜӘ ӗӐӕӛӝӧӠӘӚӘӐ ӐӢӝӛӗӐ ӝӠӑӘӢӔӑӖӔ, ӛӐӗ ӒӐӛӢӐӠӔӑӚӝӑӐӨӘ 

ӛӝӜӐӬӘӚӔӑӝӑӘӡ ӛӘӦӔӑӐ ӐӠ ӨӔӣӫӚӘӐӗ. ӐӛӓӔӜӐӓ, ӘӝӜӣӠӘ әӠӘӡӢӐӚӔӑӘ ӬӐӠӛӝӐӓӒӔӜӔӜ 

ӘӖӝӚӐӢӝӠӔӑӡ. ӛӐӗ ӨӔӣӫӚӘӐӗ ӓӔӜӘӡ ӒӐӢӐӠӔӑӐ  ӛӮӝӚӝӓ ӛӓӜӐӠ ӛӓӒӝӛӐӠӔӝӑӐӨӘ, ӘӝӜӗӐ 

ӛӝӫӠӐӝӑӘӡ ӮӐӠӯӖӔ. 

әӝӕӐӚӔӜӢӣӠӘ  ӑӛӐ 

ӘӛӘӡӐӗӕӘӡ, Ӡӝӛ ӨӔӘӥӛӜӐӡ ӔӚӔӥӢӠӝӜӗӐ ӡӢӐӑӘӚӣӠӘ ӝӥӢӔӢӘ (ns+np)  (ӠӐӪ 

ӓӐӛӐӮӐӡӘӐӗӔӑӔӚӘӐ ӘӜӔӠӢӣӚӘ ӐӘӠӔӑӘӡӐӗӕӘӡ), ӣӜӓӐ ӛӘӕӐӦӬӘӝӗ ӘӛӐӡ, Ӡӝӛ ӔӠӗӘ 

ӔӚӔӥӢӠӝӜӘ ӒӐӮӓӔӡ ӡӐӔӠӗӝ  ӡӮӕӐӓӐӡӮӕӐ ӐӢӝӛӘӡӐӗӕӘӡ. ӛӐӒ.,  ӥӚӝӠӡ ӐәӚӘӐ ӔӠӗӘ 

ӔӚӔӥӢӠӝӜӘ ӘӛӘӡӐӗӕӘӡ, Ӡӝӛ ӛӘӘӦӝӡ ӐӠӒӝӜӘӡ ӛӡӒӐӕӡӘ ӡӢӐӑӘӚӣӠӘ әӝӜӤӘӒӣӠӐӪӘӐ. Ӕ.Ә. 

ӥӚӝӠӘӡ ӝӠ ӐӢӝӛӡ ӨӔӣӫӚӘӐ, ӒӐӘӧӝӡ ӔӠӗӘ ӡӐӔӠӗӝ ӔӚӔӥӢӠӝӜӘ ӓӐ ӬӐӠӛӝӥӛӜӐӜ ӥӚӝӠӘӡ 

ӛӝӚӔәӣӚӐ:                                   Cl+Cl:Cl2 

ӝӠ ӐӢӝӛӡ ӨӝӠӘӡ ӐӡӔӗӘ әӐӕӨӘӠӘ ӪӜӝӑӘӚӘӐ, ӠӝӒӝӠӪ ӔӠӗӯӔӠӐӓӘ әӝӕӐӚӔӜӢӣӠӘ ӐӜ 

ӰӝӛӔӝӞӝӚӐӠӣӚӘ. ӐӦӕӜӘӨӜӝӗ, Ӡӝӛ Ӑӛ ӝӠ ӡӐӔӠӗӝ ӔӚӔӥӢӠӝӜӡ  ӣӜӓӐ ӰӥӝӜӓӔӡ 

ӡӐӞӘӠӘӡӞӘӠӝӓ ӛӘӛӐӠӗӣӚӘ ӡӞӘӜӔӑӘ. ӐӛӘӢӝӛ, әӝӕӐӚӔӜӢӣӠӘ әӐӕӨӘӠӘ ӬӐӠӛӝӘӥӜӔӑӐ 

ӠӔӖӝӜӐӜӡӣӚӘ ӔӤӔӥӢӘӡ ӮӐӠӯӖӔ. Ӕ.Ә. ӔӚӔӥӢӠӝӜӔӑӘ  ӔәӣӗӕӜӘӐӜ, ӜӐӬӘӚӝӑӠӘӕ, ӝӠӘӕӔ 

ӐӢӝӛӡ ӓӐ ӐӠ ӐӠӘӐӜ ӓӐәӐӕӨӘӠӔӑӣӚӘ, ӪӐӚӡӐӮӐӓ, ӐӠӪ ӔӠӗӗӐӜ. ӒӐӛӝӓӘӡ, Ӡӝӛ 

әӝӕӐӚӔӜӢӣӠӘ ӑӛӘӡӐӗӕӘӡ, ӠӝӛӔӚӘӪ ӐӣӪӘӚӔӑӔӚӘӐ ӛӝӚӔәӣӚӘӡ ӬӐӠӛӝӡӐӥӛӜӔӚӐӓ, 

ӡӐӭӘӠӝӐ ӡӮӕӐӓӐӡӮӕӐ ӐӢӝӛӘӡ ӔӚӔӥӢӠӝӜӔӑӡ ӨӝӠӘӡ әӐӕӨӘӠӘ. ӐӢӝӛӡ ӨӔӣӫӚӘӐ ӛӝӜӐӬӘӚӔӝӑӐ 

ӛӘӘӦӝӡ ӓӐ ӬӐӠӛӝӥӛӜӐӡ ӝӠӛӐӒӘ ӓӐ ӡӐӛӛӐӒӘ әӐӕӨӘӠӔӑӘӪ,   ӡӐӔӠӗӝ ӡӐӠӒӔӑӚӝӑӘӡӐӗӕӘӡ 

өӐӠӗӝӡ ӝӠӘ ӓӐ ӡӐӛӘ ӔӚӔӥӢӠӝӜӘӪ. әӝӕӐӚӔӜӢӣӠӘ әӐӕӨӘӠӘ ӘӛӘӗ ӒӐӜӡӮӕӐӕӓӔӑӐ 

ӘӝӜӣӠӘӡӐӒӐӜ, Ӡӝӛ ӧӕӔӚӐ әӝӕӐӚӔӜӢӣӠӘ әӐӕӨӘӠӘ, ӠӝӛӔӚӘӪ ӒӐӛӝӛӓӘӜӐӠӔӝӑӡ 

ӤӘӥӡӘӠӔӑӣӚӘ ӐӢӝӛӘӓӐӜ, ӛәӐӪӠӐӓ ӐәӐӕӨӘӠӔӑӡ ӛӐӡ ӛӔӝӠӔ ӐӢӝӛӗӐӜ. ӡӮӕӐӜӐӘӠӐӓ Ӡӝӛ 

ӕӗӥӕӐӗ, әӝӕӐӚӔӜӢӣӠӘ әӐӕӨӘӠӔӑӘ ӬӐӠӛӝӐӓӒӔӜӔӜ  ӡӘӕӠӪӝӑӠӘӕӐӓ ӛӘӛӐӠӗӣӚӡ. 

ӛӐӒӐӚӘӗӐӓ, sOӝӠӑӘӢӘӡ ӔӚӔӥӢӠӝӜӔӑӘ ӡӤӔӠӣӚӘ ӡӘӛӔӢӠӘӡӐӐ, 3p ӝӠӑӘӢӘӡ 

ӔӚӔӥӢӠӝӜӔӑӘ ӛӘӛӐӠӗӣӚӜӘ ӐӠӘӐӜ ӡӐӛӘ ӣӠӗӘӔӠӗӛӐӠӗӝӑӣӚӘ ӛӘӛӐӠӗӣӚӔӑӘӗ, d ӓӐ f  

ӝӠӑӘӢӔӑӡ Ӑӥӕӗ ӔӚӔӥӢӠӝӜӣӚӘ ӦӠӣӑӚӔӑӘӡ ӠӗӣӚӘ ӛӘӛӐӠӗӣӚӔӑӔӑӘ. ӐӡӔӗӘ 

ӐӒӔӑӣӚӔӑӘӡ ӜӘӕӗӘӔӠӔӑӔӑӡ ӣӬӝӓӔӑӔӜ ӐӚӛӐӡӘӡ ӢӘӞӘӡ ӜӘӕӗӘӔӠӔӑӔӑӡ, ӛӐӗ Ӑӥӕӗ ӓӜӝӑӘӡ 

ӛӐӦӐӚӘ ӢӔӛӞӔӠӐӢӣӠӐ, ӛӐӦӐӚӘ ӡӘӛӢәӘӪӔ ӓӐ ӡӘӡӐӚӔ, ӐӠӘӐӜ ӘӖӝӚӐӢӝӠӔӑӘ. ӛӐӒӠӐӛ, 

ӘӝӜӣӠӘӡӐӒӐӜ ӒӐӜӡӮӕӐӕӔӑӘӗ, ӘӡӘӜӘ ӓӜӝӑӘӡ ӨӔӛӓӔӒӐӪ ӘӖӝӚӐӢӝӠӔӑӐӓ ӠөӔӑӘӐӜ. 

ӕӐӜ-ӓӔӠ-ӕӐӐӚӡӘӡ  ӑӛӐ 

ӧӕӔӚӐ ӡӐӮӘӡ ӐӢӝӛӔӑӘ, ӘӝӜӔӑӘ ӓӐ ӛӝӚӔәӣӚӔӑӘ ӒӐӜӘӪӓӘӐӜ ӡӣӡӢ ӣӠӗӘӔӠӗ- 

ӛӘӖӘӓӣӚӝӑӐӡ, ӠӝӛӔӚӘӪ ӪӜӝӑӘӚӘӐ ӕӐӜ-ӓӔӠ-ӕӐӐӚӡӘӡ ӫӐӚӔӑӘӡ ӡӐӮӔӚӘӗ. ӗӣӛӪӐ Ӕӡ 

ӫӐӚӔӑӘ, ӒӐӜӡӮӕӐӕӔӑӘӗ ӐӢӝӛӔӑӡ ӨӝӠӘӡ ӛӝӥӛӔӓӘ  ӡӮӕӐ  ӫӐӚӔӑӘӡӐӒӐӜ, ӡӐәӛӐӝӓ ӡӣӡӢӘӐ. 

ӛӘӣӮӔӓӐӕӐӓ ӐӛӘӡӐ, ӕӐӜ-ӓӔӠ-ӕӐӐӚӡӘӡ ӫӐӚӔӑӘ ӛӜӘӨӕӜӔӚӝӕӐӜ ӠӝӚӡ ӐӡӠӣӚӔӑӡ 

ӘӜӔӠӢӣӚӘ ӓӐ ӝӠ ӐӢӝӛӘӐӜӘ ӐӘӠӔӑӘӡ ӛӧӐӠ ӛӓӒӝӛӐӠӔӝӑӐӨӘ ӒӐӠӓӐӥӛӜӘӡӐӡ (Ӑӥ ӘӡӘӜӘ 

ӔӠӗӐӓӔӠӗӘ ӫӐӚӐӐ). ӐӡӔӕӔӐ, ӖӝӒӘӔӠӗ ӐӜӘӖӝӢӠӝӞӘӣӚ әӠӘӡӢӐӚӔӑӨӘӪ, ӛӐӒӐӚӘӗӐӓ, 

ӡӔӚӔӜӨӘ. ӛӐӗӘ   ӓӐӮӛӐӠӔӑӘӗ   ӛӧӐӠӓӔӑӐ   әӐӕӨӘӠӘ  ӒӐӠәӕӔӣӚӘ   әӠӘӡӢӐӚӝӒӠӐӤӘӣӚӘ 
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ӛӘӛӐӠӗӣӚӔӑӔӑӘӗ.  ӕӐӜ-ӓӔӠ-ӕӐӐӚӡӘӡ ӫӐӚӔӑӘӡ ӬӧӐӠӝӡ ӬӐӠӛӝӐӓӒӔӜӡ ӞӝӚӐӠӘӖӐӪӘӘӡ 

ӔӤӔӥӢӘ, ӠӝӛӔӚӘӪ ӒӐӛӝӬӕӔӣӚӘӐ ӛӝӪӔӛӣӚӘ ӐӢӝӛӘӡ ӘӠӒӕӚӘӕ ӛӑӠӣӜӐӕӘ ӔӚӔӥӢӠӝӜӘӡ 

ӕӔӚӘӡ ӖӔӛӝӥӛӔӓӔӑӘӗ, ӛӔӖӝӑӔӚӘ ӐӢӝӛӘӡ ӘӠӒӕӚӘӕ ӛӑӠӣӜӐӕӘ ӔӚӔӥӢӠӝӜӔӑӘӡ ӕӔӚӖӔ. 

ӐӜӘӖӝӢӠӝӞӘӣӚ ӛӝӚӔәӣӚӐӨӘ ӐӛӐӜ ӨӔӘӫӚӔӑӐ ӒӐӛӝӘӬӕӘӝӡ ӛӣӓӛӘӕӘ ӓӘӞӝӚӣӠӘ 

ӛӝӛӔӜӢӘ, ӛӐӒӠӐӛ ӡӘӛӔӢӠӘӣӚ әӝӜӤӘӒӣӠӐӪӘӔӑӨӘ (ӛӧӐӠӘ ӘӜӔӠӢӣӚӘ ӐӘӠӔӑӘӡ 

әӠӘӡӢӐӚӔӑӨӘ) Ӕӡ ӐӠ ӮӓӔӑӐ. ӕӐӜ-ӓӔӠ-ӕӐӐӚӡӘӡ ӫӐӚӘӡ ӛӜӘӨӕӜӔӚӝӑӐ, ӒӘӡӝӡӘӡ ӔӜӔӠӒӘӐӡӗӐӜ 

ӛӘӛӐӠӗӔӑӐӨӘ, ӒӐӛӝӘӡӐӮӔӑӐ ӤӝӠӛӣӚӘӗ: 

   U=3h0-3h02
/4d

6, 

ӡӐӓӐӪ 0 ӝӠӘ ӐӢӝӛӘӡ ӐӜ ӛӝӚӔәӣӚӘӡ ӠӮӔӕӘӡ ӡӘӮӨӘӠӔӐ, -- ӛӣӓӛӘӕӐ, ӠӝӛӔӚӘӪ ӛӐӗ 

ӞӝӚӐӠӘӖӐӪӘӐӡӗӐӜӐӐ ӓӐәӐӕӨӘӠӔӑӣӚӘ,  h--ӞӚӐӜәӘӡ ӛӣӓӛӘӕӐ,  d – ӐӢӝӛӗӐ ӨӝӠӘӡ 

ӛӐӜӫӘӚӘ.  ӤӝӠӛӣӚӘӡ ӞӘӠӕӔӚӘ ӜӐӬӘӚӘ ӒӐӛӝӡӐӮӐӕӡ ӘӖӝӚӘӠӔӑӣӚӘ ӐӢӝӛӘӡ ӔӜӔӠӒӘӐӡ, 

ӛӔӝӠӔ әӘ әӠӘӡӢӐӚӨӘ ӛӔӖӝӑӔӚӘ ӐӢӝӛӔӑӘӡ ӣӠӗӘӔӠӗӥӛӔӓӔӑӘӡ ӔӜӔӠӒӘӐӡ. ӤӝӠӛӣӚӘӓӐӜ 

ӒӐӛӝӛӓӘӜӐӠӔӝӑӡ, Ӡӝӛ  ӕӐӜ-ӓӔӠ-ӕӐӐӚӡӘӡ ӫӐӚӔӑӘ ӡӬӠӐӤӐӓ ӛӪӘӠӓӔӑӘӐӜ, ӐӢӝӛӗӐ ӨӝӠӘӡ 

ӛӐӜӫӘӚӔӑӘӡ ӒӐӖӠӓӘӗ.  Ӕӡ ӫӐӚӔӑӘ әӝӛӞӔӜӡӘӠӓӔӑӘӐӜ  ӣӠӗӘӔӠӗӒӐӜӖӘӓӕӘӡ ӫӐӚӔӑӘӗ, 

ӠӐӗӐ ӐӠ ӛӝӮӓӔӡ ӐӢӝӛӗӐ ӐӜ ӛӝӚӔәӣӚӐӗӐ  ӔӚӔӥӢӠӝӜӣӚӘ ӦӠӣӑӚӔӑӘӡ 

ӣӠӗӘӔӠӗӒӐӓӐӤӐӠӕӐ. ӐӡӔӗӘ әӐӕӨӘӠӔӑӘ ӒӘӡӝӡӨӘ ӬӐӠӛӝӥӛӜӘӐӜ ӐӢӝӛӗӐ ӛӭӘӓӠӝ ӬӧӝӑӐӡ, 

ӮӝӚӝ ӬӐӠӛӝӥӛӜӘӚӘ әӠӘӡӢӐӚӔӑӘ ӬӐӠӛӝӐӓӒӔӜӔӜ ӘӖӝӚӐӢӝӠӔӑӡ, ӠӐӓӒӐӜӐӪ ӧӕӔӚӐ 

ӔӚӔӥӢӠӝӜӘ ӛӭӘӓӠӝ әӐӕӨӘӠӨӘӐ (ns+nd)  ӝӥӢӔӢӗӐӜ. ӛӐӗӘ ӔӚӔӥӢӠӣӚӘ ӗӕӘӡӔӑӔӑӘ 

ӒӐӜӞӘӠӝӑӔӑӣӚӘӐ ӪӐӚәӔӣӚӘ ӐӢӝӛӔӑӘӡӐ ӓӐ ӛӝӚӔәӣӚӔӑӘӡ ӗӕӘӡӔӑӔӑӘӗ ӓӐ ӛӪӘӠӔӓ 

ӘӪӕӚӔӑӐ ӛӧӐӠӘӓӐӜ ӗӮӔӕӐӓ ӐӜ ӐӘӠӐӓ ӛӓӒӝӛӐӠӔӑӐӨӘ ӒӐӓӐӡӕӚӘӡӐӡ.  

ӚӘӗӝӜӣӠӘ ӑӛӐ 

ӚӘӗӝӜӣӠӘ әӐӕӨӘӠӘ  ӒӐӜӞӘӠӝӑӔӑӣӚӘӐ  ӒӘӡӝӡӘӡ ӓӐӓӔӑӘӗӐӓ ӓӐӛӣӮӢӣӚӘ ӘӝӜӔӑӘӡӐ ӓӐ 

ӛӐӗ ӒӐӠӔӛӝӛӪӕӔӚ ӡӘӕӠӪӔӨӘ ӐӠӡӔӑӣӚӘ, ͞ӗӐӕӘӡӣӤӐӚӘ͟ 

ӔӚӔӥӢӠӝӜӣӚӘ ӐӘӠӘӡ (ӦӠӣӑӚӘӡ),  ӣӠӗӘӔӠӗӛӘӖӘ–
ӓӣӚӝӑӘӗ.  ӗӐӕӘӡӣӤӐӚӘ ӔӚӔӥӢӠӝӜӔӑӘ,  ӐӠ ӐӠӘӐӜ 

ӓӐәӐӕӨӘӠӔӑӣӚӘ ӠӝӛӔӚӘӛӔ  ӔӠӗ әӝӜәӠӔӢӣӚ ӐӢӝӛӗӐӜ 

ӓӐ ӛӐӗӘ ӫӕӠӐӓӝӑӐ ӘӝӜӣӠ ӒӘӡӝӡӨӘ  ӒӐӜӐӞӘӠӝӑӔӑӡ, 

ӜӘӕӗӘӔӠӔӑӘӡ ӡӘӗӑӣӠ-  ӓӐ ӔӚӔӥӢӠӝӒӐӛӢӐӠӔӑӚӝӑӐӡ.   

ӨӔӘӫӚӔӑӐ ӘӗӥӕӐӡ, Ӡӝӛ ӚӘӗӝӜӣӠӘ әӐӕӨӘӠӘӡ ӡӮӕӐӓӐӡӮӕӐ 

ӛӓӒӔӜӔӚӘӡ  ӬӘӚӘәӠӘӡӢӐӚӘӡ ӔӜӔӠӒӘӐӨӘ ӒӐӛӝӘӡӮӔӑӐ 

 ӡӣӠ. 3. ӚӘӗӝӜӣӠӘ әӐӕӨӘӠӘ 

ӨӔӛӓӔӒӘ ӤӝӠӛӣӚӘӗ: 

U=-Ae
2
/1/3

+B/2/3
+Ce

2
/ 

ӡӐӓӐӪ    ӐӢӝӛӘӡ ӛӝӪӣӚӝӑӐӐ  (ӔӠӗ ӐӢӝӛӖӔ ӛӝӡӣӚӘ).  ӤӝӠӛӣӚӘӡ ӞӘӠӕӔӚӘ ӬӔӕӠӘ 

ӒӐӛӝӡӐӮӐӕӡ ӗӐӕӘӡӣӤӐӚӘ ӔӚӔӥӢӠӝӜӔӑӘӡ ӞӝӢӔӜӪӘӐӚӣӠ ӔӜӔӠӒӘӐӡ, ӛӔӝӠӔ ӬӔӕӠӘ ӛӐӗ 

әӘӜӔӢӘәӣӠ ӔӜӔӠӒӘӐӡ, ӛӔӡӐӛӔ ӬӔӕӠӘ әӘ Әӛ ӔӚӔӥӢӠӝӜӗӐ әӘӜӔӢӘәӣӠ ӔӜӔӠӒӘӔӑӡ, ӠӝӛӚӔӑӘӪ 

ӘәӐӕӔӑӔӜ  ӧӕӔӚӐӖӔ  ӥӕӔӓӐ ӔӜӔӠӒӔӢӘәӣӚ ӛӓӒӝӛӐӠӔӝӑӔӑӡ. ӡӐӛӘӕӔ ӬӔӕӠӘӡ ӯӐӛӘ  ӒӕӐӫӚӔӕӡ 

ӛӠӣӓӡ, ӠӝӛӔӚӘӪ ӪӜӝӑӘӚӘӐ ӠӝӒӝӠӪ ӞӝӢӔӜӪӘӐӚӣӠӘ ӝӠӛӝ (ӡӣӠ.1), ӡӐӓӐӪ ӛӘӜӘӛӐӚӣӠӘ  
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ӔӜӔӠӒӘӐ ӨӔӔӡӐӑӐӛӔӑӐ r0-Әӡ  ӮӐӖӝӕӐӜ ӖӝӛӐӡ, ӠӝӛӔӚӘӪ ӨӔӘӫӚӔӑӐ ӒӐӜӮӘӚӣӚ ӘӥӜӔӡ, ӠӝӒӝӠӪ    

ӐӢӝӛӘӡ  ӠӐӓӘӣӡӘ  ӓӐ  ӒӐӛӝӘӗӕӚӔӑӐ ӢӝӚӝӑӘӗ:4/3r0
3
=  .  ӔӜӔӠӒӘӐ E  1- ӔӚ 

 ӡӣӠӐӗӖӔ  ӨӔӔӡӐӑӐӛӔӑӐ Әӛ  ӛӣӨӐӝӑӐӡ, ӠӝӛӔӚӘӪ ӐӣӪӘӚӔӑӔӚӘӐ ӨӔӡӠӣӚӓӔӡ,  ӠӐӗӐ  

ӚӘӗӝӜӣӠӘ әӠӘӡӢӐӚӘ ӘӥӪӔӡ     ӓӐӓӔӑӘӗӐӓ  ӓӐӛӣӮӢӣӚӘ ӘӝӜӔӑӘӡӐӒӐӜ ӨӔӛӓӒӐӠ ӐӘӠӐӓ.  

ӨӔӡӐӑӐӛӘӡӐӓ,  ӚӘӗӝӜӘӡ ӡӣӑӚӘӛӐӪӘӘӡ ӔӜӔӠӒӘӐ ӢӝӚӘӐ  E  ӡӘ,  (ӛӮӝӚӝӓ ӗӐӕӘӡӣӤӐӚӘ 

ӐӢӝӛӔӑӘӡ ӘӝӜӘӖӐӪӘӘӡ ӞӝӢӔӜӪӘӐӚӘӡ ӒӐӛӝәӚӔӑӘӗ).  ӒӐӠӓӐ  ӐӛӘӡӐ ӒӠӐӤӘәӖӔ  ӛӘӜӘӛӣӛӘӡ 

ӨӔӡӐӑӐӛӘӡӘ ӐӠӔ  ӨӔӡӐӫӚӔӑӔӚӘӐ ӒӐӛӝӧӔӜӔӑӣӚ Әӧӝӡ ӚӘӗӝӜӘӡ әӣӛӨӕӐӓӝӑӘӡ  

ӒӐӛӝӡӐӗӕӚӔӚӐӓӐӪ. 

ӠӔӖӝӜӐӜӡӣӚӘ   (әӐӕӨӘӠӘ)  ӑӛӐ 

ӑӔӜӖӝӚӘӡ ӠӒӝӚӘӡ ӨӔӡӬӐӕӚӐӛ ӛӔӪӜӘӔӠӔӑӘ Әӛ ӓӐӡәӕӜӐӛӓӔ ӛӘӘӧӕӐӜӐ, Ӡӝӛ ӗӣәӘ 

ӨӔӡӐӫӚӔӑӔӚӘӐ ӐӠӡӔӑӝӑӓӔӡ әӝӕӐӚӔӜӢӣӠӘ әӐӕӨӘӠӘӡ ӠӐӛӓӔӜӘӛӔ әӝӜӤӘӒӣӠӐӪӘӐ (ӔӠӗ ӓӐ 

ӡӐӛӔӚӔӥӢӠӝӜӘӐӜӘ әӐӕӨӘӠӔӑӘ), ӛӐӨӘӜ ӛӐӗ ӨӝӠӘӡ ӠӔӖӝӜӐӜӡӘӡӐӡ ӨӔӡӐӫӚӔӑӔӚӘӐ 

ӬӐӠӛӝӘӥӛӜӐӡ ӡӢӠӣӥӢӣӠӐ, ӠӝӛӔӚӘӪ ӣӤӠӝ ӓӐӑӐӚӔӜӔӠӒӔӢӘәӣӚӘӐ. Ӕӡ ӛӝӓӔӚӘ 

ӒӐӛӝӘӧӔӜӐ ӞӝӚӘӜӒӛӐ ӒӐӠӓӐӛӐӕӐӚӘ ӚӘӗӝӜӔӑӘӡӐӗӕӘӡ. ӛӐӜ ӓӐӣӨӕӐ, Ӡӝӛ ӔӚӔӥӢӠӝӜӔӑӘ (n-

1)d ӥӕӔӓӝӜӘӓӐӜ  ӜӐӬӘӚӓӔӑӐ  ӐӢӝӛӔӑӡӐ ӓӐ ӛӐӗ ӓӐӛӐәӐӕӨӘӠӔӑӔӚ ӝӠӑӘӢӔӑӡ  ӨӝӠӘӡ.  

ӔӚӔӥӢӠӝӜӔӑӘ, ӠӝӛӚӔӑӘӪ ӘӛӧӝӤӔӑӘӐӜ ӐӢӝӛӗӐ ӝӠӑӘӢӔӑӖӔ, ӓӐәӐӕӨӘӠӔӑӣӚӜӘ ӐӠӘӐӜ 

ӪӐӚәӔӣӚ ӐӢӝӛӔӑӗӐӜ ӓӐ ӒӐӜӡӐӖӦӕӠӐӕӔӜ ӚӘӗӝӜӘӡ ӛӐӒӜӘӢӣӠ ӗӕӘӡӔӑӔӑӡ. Әӡ 

ӔӚӔӥӢӠӝӜӔӑӘ, ӠӝӛӚӔӑӘӪ ӛӓӔӑӐӠӔӝӑӔӜ ӨӔӛӐәӐӕӨӘӠӔӑӔӚ ӝӠӑӘӢӔӑӖӔ, ӬӐӠӛӝӥӛӜӘӐӜ  

(ӡӣӠ.1)  әӝӕӐӚӔӜӢӣӠ әӐӕӨӘӠӡ,  ӝӠӑӘӢӔӑӘӡ ӰӘӑӠӘӓӘӖӐӪӘӘӡ ӮӐӠӯӖӔ, ӠӝӛӔӚӗӐ ӨӝӠӘӡӐӪ 

ӘӬӧӔӑӐ ӠӔӖӝӜӐӜӡӘ. Ӕӡ әӐӕӨӘӠӔӑӘ ӮӐӡӘӐӗӓӔӑӐ ӡӘӓӘӓӘӗ-  v/L, ӡӐӓӐӪ  v ӪӐӚәӔӣӚӘ 

әӝӕӐӚӔӜӢӣӠӘ әӐӕӨӘӠӔӑӘӡ ӠӘӪӮӕӘӐ, ӠӝӛӔӚӘӪ ӠӔӖӝӜӐӜӡӨӘӐ  L ӛӓӒӝӛӐӠӔӝӑӔӑӡ ӨӝӠӘӡ, 

ӡӐӓӐӪ L–ӚӘӗӝӜӣӠӘ әӠӘӡӢӐӚӘӡ ӡӐәӝӝӠӓӘӜӐӪӘӝ ӠӘӪӮӕӘӐ. ӛӐӒӠӐӛ, ӠӝӒӝӠӪ ӬӔӡӘ, 

ӠӔӖӝӜӐӜӡӘ ӔӠӗӡӐ ӓӐ ӘӛӐӕӔ ӑӛӔӑӡ ӨӝӠӘӡ ӣӤӠӝ ӒӐӛӝӜӐәӚӘӡӘӐ, ӕӘӓӠӔ әӐӜӝӜӖӝӛӘӔӠӔӑӐ, 

ӠӐӓӒӐӜӐӪ ӣәӕӔ ӐӦӛӝөӔӜӘӚӘӐ ӠӔӖӝӜӐӜӡӣӚӘ әӐӕӨӘӠӔӑӘ ӡӮӕӐӓӐӡӮӕӐ ӑӛӐӡ ӨӝӠӘӡӐӪ. 

$  9. ӛӧӐӠӘ  ӡӮӔӣӚӘӡ  ӖӝӜӣӠӘ  ӗӔӝӠӘӘӡ  ӔӚӔӛӔӜӢӔӑӘ.  ӔӜӔӠӒӔӢӘәӣӚӘ ӖӝӜӔӑӘӡ  

ӨӔӕӡӔӑӐ ӔӚӔӥӢӠӝӜӔӑӘӗ.   ӚӘӗӝӜӔӑӘ,  ӜӐӮӔӕӐӠӒӐӛӢӐӠӔӑӘ ӓӐ ӓӘӔӚӔӥӢӠӘәӔӑӘ 

ӖӝӜӣӠ ӗӔӝӠӘӐӡ,  ӡӐӤӣӫӕӚӐӓ ӣӓӔӕӡ  ӝӠӘ ӛӘӐӮӚӝӔӑӐ: 

1.ӐӓӘӐӑӐӢӣӠӘ ӛӘӐӮӚӝӔӑӐ. ӐӢӝӛӘ ӨӔӓӒӔӑӐ ӛӫӘӛӔ ӓӐ 

ӛӡӣӑӣӥӘ ӜӐӬӘӚӐәӔӑӘӡӐӒӐӜ – ӑӘӠӗӕӔӑӘӡӐ ӓӐ 

ӔӚӔӥӢӠӝӜӔӑӘӡӐӒӐӜ. ӛӐӗӘ ӛӐӡӔӑӘ ӫӚӘӔӠ ӒӐӜӡӮӕӐӕӓӔӑӐ 

ӓӐ ӨӔӘӫӚӔӑӐ өӐӘӗӕӐӚӝӡ, Ӡӝӛ ӔӚӔӥӢӠӝӜӔӑӘӡ 

ӛӝӫӠӐӝӑӐ ӬӐӠӛӝӔӑӡ ӣӫӠӐӕӘ ӑӘӠӗӕӔӑӘӡ (ӠӝӛӚӔӑӘӪ 

әӠӘӡӢӐӚӣӠӘ ӛӔӡӠӘӡ әӕӐӜӫӔӑӨӘ ӛӓӔӑӐӠӔӝӑӔӜ) ӛӣӓӛӘӕ  

ӞӔӠӘӝӓӣӚ  ӕӔӚӨӘ. 

 2.ӗӕӘӗӨӔӗӐӜӮӛӔӑӣӚӘ  ӛӘӐӮӚӝӔӑӐ.  ӗӘӗӝӔӣӚӘ  

ӔӚӔӥӢӠӝӜӘӡ ӛӝӥӛӔӓӔӑӐ, ӧӕӔӚӐ ӡӮӕӐ ӔӚӔӥӢӠӝӜӔӑӗӐӜ   

ӡӣӠ.4Ӑ.   ӔӜӔӠӒӔӢӘәӣӚӘ ӓӝӜӔӔӑӘ 
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ӛӘӛӐӠӗӔӑӐӨӘ,  ӘӪӕӚӔӑӐ ӛӐӡӖӔ ӧӕӔӚӐ ӡӮӕӐ ӔӚӔӥӢӠӝӜӔӑӘӡӐ ӓӐ  ӑӘӠӗӕӔӑӘӡ ӛӣӮӢӔӑӘӡ ӛӘӔӠ 

ӨӔӥӛӜӘӚӘ ӞӔӠӘӝӓӣӚӘ ӕӔӚӘӗ.  ӘӖӝӚӘӠӔӑӣӚ  ӐӢӝӛӨӘ, 

ӔӚӔӥӢӠӝӜӔӑӘ ӨӔӘӫӚӔӑӐ ӘӛӧӝӤӔӑӝӓӜӔӜ ӛӮӝӚӝӓ 

ӒӐӠәӕӔӣӚ ӔӜӔӠӒӔӢӘәӣӚ ӓӝӜӔӔӑӖӔ. ӐӢӝӛӔӑӘӡ  

ӔӠӗӛӐӜӔӗӗӐӜ ӛӘӐӮӚӝӔӑӘӡӐӡ  ӘӡӘӜӘ ӣӠӗӘӔӠӗӥӛӔӓӔӑӔӜ. 

ӐӛӘӡ ӒӐӛӝ, ӓӝӜӔӔӑӘ ӬӐӘӜӐӪӕӚӔӑӔӜ. ӗӘӗӝӣӔӚӘ ӐӢӝӛӘӡ 

ӔӜӔӠӒӔӢӘәӣӚӘ ӓӝӜӔ ӒӐӘӮӚӘөӔӑӐ ӠӐӛӓӔӜӘӛӔ ӥӕӔӓӝӜӔӓ 

(ӡӣӠ.4Ӑ). ӔӠӗӘ ӓӝӜӘӓӐӜ ӬӐӠӛӝӥӛӜӘӚ ӔӜӔӠӒӔӢӘәӣӚ 

ӓӝӜӔӗӐ ӔӠӗӝӑӚӘӝӑӐӡ ӔӜӔӠӒӔӢӘәӣӚӘ ӖӝӜӐ ӔӬӝӓӔӑӐ. Ӕ.Ә. 

ӖӝӜӐ ӒӐӛӝӡӐӮӐӕӡ әӠӘӡӢӐӚӘӡ ӔӚӔӥӢӠӝӜӔӑӘӡӐӗӕӘӡ ӓӐӡӐӨӕӔӑ 

ӔӜӔӠӒӘӐӗӐ ӛӜӘӨӕӜӔӚӝӑӔӑӡ.  ӠӝӒӝӠӪ ӡӣӠӐӗӘӓӐӜ өӐӜӡ, r  

ӡӣӠ.4ӑ. ӖӝӜӔӑӘӡ ӒӐӓӐӤӐӠӕӐ 

ӛӐӜӫӘӚӘӡ  ӨӔӛӪӘӠӔӑӘӡӐӡ ӘӮӚӘөӔӑӐ  ӒӐӠӔ  ӡӐӕӐӚӔӜӢӝ  ӔӚӔӥӢӠӝӜӔӑӘӡ (ӠӝӛӚӔӑӘӪ 

ӡӣӡӢӐӓ ӐӠӘӐӜ ӓӐәӐӕӨӘӠӔӑӣӚ ӑӘӠӗӕӗӐӜ)  ӛӐӦӐӚӘ  ӓӝӜӔӔӑӘ.  ӨӘӓӐ ӔӚӔӥӢӠӝӜӔӑӘӡ 

ӓӝӜӔӔӑӘ ӗӘӗӥӛӘӡ ӐӠ ӘӮӚӘөӔӑӐ. Ӕӡ ӓӐӡӐӨӕӔӑӘ ӖӝӜӔӑӘ ӔӠӗӘӛӔӝӠӘӡӐӒӐӜ ӒӐӛӝӧӝӤӘӚӘӐ 

Ӕ.Ӭ. ӐәӠӫӐӚӣӚӘ ӖӝӜӔӑӘӗ (ӛӐӗӘ ӡӘӒӐӜӔӔӑӘ ӓӐӐӮӚӝӔӑӘӗ ӔӠӗӜӐӘӠӘӐ), ӠӝӛӚӔӑӘӪ 

ӒӐӛӝӡӐӮӐӕӔӜ ӔӚӔӥӢӠӝӜӔӑӘӡӐӗӕӘӡ ӐәӠӫӐӚӣӚ ӔӜӔӠӒӘӐӗӐ ӛӜӘӨӕӜӔӚӝӑӔӑӡ (Ӑӛ ӖӝӜӔӑӨӘ 

ӔӚӔӥӢӠӝӜӔӑӘ ӐӠ ӘӛӧӝӤӔӑӐ). ӛӐӜӫӘӚӘ  ӛӔӖӝӑӔӚ ӔӜӔӠӒӔӢӘәӣӚ ӓӝӜӔӔӑӡ ӨӝӠӘӡ ӖӝӜӐӨӘ 

ӫӐӚӘӐӜ ӛӪӘӠӔӐ (10-23 
  Ӕӕ;  1Ӕӕ==1,6.10-19ӯ),  Ӕ.Ә. ӖӝӜӔӑӘ ӤӐӥӢӘӣӠӐӓ ӣӬӧӕӔӢӘӐ. ӛӔӖӝӑӔӚ 

ӖӝӜӔӑӡ ӨӝӠӘӡ ӛӐӜӫӘӚӘ  әӘ ӠӐӛӓӔӜӘӛӔ Ӕӕ-Әӡ ӢӝӚӘӐ. әӠӘӡӢӐӚӘӡ ӖӝӜӔӑӘ (ӒӐӛӢӐӠӝӑӘӡ) 

ӨӔӘӫӚӔӑӐ Әӧӝӡ ӨӔӕӡӔӑӣӚӘ ӐӜ ӗӐӕӘӡӣӤӐӚӘ (ӛӗӚӘӐӜӐӓ ӐӜ ӜӐӬӘӚӝӑӠӘӕ). ӗӘӗӝӔӣӚ 

ӓӝӜӔӖӔ, ӞӐӣӚӘӡ ӞӠӘӜӪӘӞӘӡ ӗӐӜӐӮӛӐӓ, ӨӔӘӫӚӔӑӐ ӘӛӧӝӤӔӑӝӓӔӡ ӝӠӘ 

ӣӠӗӘӔӠӗӡӐӞӘӠӘӡӞӘӠӝ  ӛӘӛӐӠӗӣӚӔӑӘӡ ӡӞӘӜӔӑӘӡ ӛӥӝӜӔ ӔӚӔӥӢӠӝӜӘ. ӖӝӒӐӓӐӓ ӖӝӜӐӡ, 

ӠӝӛӔӚӘӪ ӛӗӚӘӐӜӐӓ ӨӔӕӡӔӑӣӚӘӐ ӔӚӔӥӢӠӝӜӔӑӘӗ (Ӕӡ ͟әӝӚӔӥӢӘӕӘӖӘӠӔӑӣӚӘ͟ 

ӡӐӕӐӚӔӜӢӝ ӔӚӔӥӢӠӝӜӔӑӘ  ӔәӣӗӕӜӘӡ ӛӗӔӚ әӠӘӡӢӐӚӡ)  ӡӐӕӐӚӔӜӢӝ ӖӝӜӐ ӔӬӝӓӔӑӐ. Әӡ 

ӨӔӥӛӜӘӚӘӐ ӐӢӝӛӘӡ  ӨӘӓӐ ӒӐӠӡӔӑӘӡ ӔӚӔӥӢӠӝӜӔӑӘӡ  ӔӜӔӠӒӔӢӘәӣӚӘ ӓӝӜӔӔӑӘӡӐӒӐӜ. 

ӒӐӛӢӐӠӔӑӚӝӑӘӡ  ӐӜӣ ӗӐӕӘӡӣӤӐӚӘ ӖӝӜӐ ӨӔӥӛӜӘӚӘӐ ӐӢӝӛӔӑӘӡ ӒӐӠӔ ӔӚӔӥӢӠӝӜӔӑӘӡ 

ӔӜӔӠӒӔӢӘәӣӚӘ ӓӝӜӔӔӑӘӡӒӐӜ. ӒӐӛӢӐӠӔӑӚӝӑӘӡ ӖӝӜӐ ӜӐӬӘӚӝӑӠӘӕ ӐӠӘӡ ӨӔӕӡӔӑӣӚӘ ӐӜ 

ӗӐӕӘӡӣӤӐӚӘ. әӠӘӡӢӐӚӘӡ ӔӚӔӥӢӠӝӜӔӑӡ ӨӔӣӫӚӘӐӗ ӒӐӓӐӡӕӚӐ ӔӠӗӘ ӓӝӜӘӓӐӜ ӛӔӝӠӔӖӔ 

ӠӝӒӝӠӪ ӔӚӔӥӢӠӣӚӘ ӕӔӚӘӡ, ӘӡӔ ӡӘӗӑӣӠӘ ӛӝӫӠӐӝӑӘӡ ӒӐӕӚӔӜӘӗ, ӠӐӓӒӐӜ ӛӔӖӝӑӔӚ 

ӓӝӜӔӔӑӡ ӨӝӠӘӡ ӛӐӜӫӘӚӘ ӛӪӘӠӔӐ. ӒӐӪӘӚӔӑӘӗ ӫӜӔӚӘӐ ӖӝӜӘӓӐӜ ӖӝӜӐӨӘ ӒӐӓӐӡӕӚӐ 

(ӡӭӘӠӓӔӑӐ ӡӞӔӪӘӐӚӣӠӘ ӞӘӠӝӑӔӑӘ). ӔӚӔӥӢӠӝӜӡ ӛӐӦӐӚ ӓӝӜӔӖӔ ӒӐӓӐӡӕӚӐ ӨӔӣӫӚӘӐ 

ӛӮӝӚӝӓ ӛӐӨӘӜ, ӠӝӓӔӡӐӪ Ӕӡ ӓӝӜӔ ӐӠӐӐ ӛӗӚӘӐӜӐӓ ӨӔӕӡӔӑӣӚӘ.  ӖӝӜӣӠӘ ӡӢӠӣӥӢӣӠӐ 

ӒӐӜӐӞӘӠӝӑӔӑӡ ӛӐӗ ӓӐӧӝӤӐӡ ӚӘӗӝӜӔӑӐӓ, ӘӖӝӚӐӢӝӠӔӑӐӓ ӓӐ ӜӐӮӔӕӐӠӒӐӛӢӐӠӔӑӐӓ.  

ӚӘӗӝӜӔӑӘӡ ӓӠӝӡ ӒӕӐӥӕӡ ӝӠӘ ӨӔӛӗӮӕӔӕӐ (ӡӣӠ.4 ӑ): Ӑ) Ӑӥ ӡӐӕӐӚӔӜӢӝ ӖӝӜӐ ӡӐӕӐӚӔӜӢӝ 

ӔӚӔӥӢӠӝӜӔӑӘӡ ӛӘӔӠ ӡӐӜӐӮӔӕӠӝӓӐӐ ӨӔӕӡӔӑӣӚӘ ӓӐ ӥӛӜӘӡ ӒӐӛӢӐӠӝӑӘӡ ӖӝӜӐӡ. 

ӔӚӔӥӢӠӣӚӘ ӕӔӚӘӡ ӒӐӕӚӔӜӘӗ, Ӑӛ ӖӝӜӐӨӘ ӒӐӜӚӐӒӔӑӣӚӘ ӔӚӔӥӢӠӝӜӔӑӘ ӘӫӔӜӔӜ ӘӛӓӔӜ 

ӔӜӔӠӒӘӐӡ, Ӡӝӛ ӒӐӓӐӓӘӐӜ ӖӔӓӐ ӗӐӕӘӡӣӤӐӚ ӔӜӔӠӒӔӢӘәӣӚӓӝӜӔӖӔ ӓӐ ӘӬӧӔӑӔӜ 

ӛӝӬӔӡӠӘӒӔӑӣӚ ӛӝӫӠӐӝӑӐӡ (ӛӐӒ. Na, Li, K, Rb, Cs...). ӑ) Ӑӥ ӒӐӛӢӐӠӝӑӘӡ ӖӝӜӐ ӤӐӠӐӕӡ 

ӡӐӕӐӚӔӜӢӝ ӖӝӜӐӡ, ӠӝӛӔӚӘӪ ӬӐӠӛӝӘӥӛӜӔӑӐ ӡӐӕӐӚӔӜӢӝ ӔӚӔӥӢӠӝӜӔӑӘӡ  ӓӝӜӘӡ ӒӐӮӚӔөӘӡ 
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ӨӔӓӔӒӐӓ (ӛӐӒ: Be, Cd, Mg, Zn.).  ӘӥӛӜӔӑӐ Ӕ.Ӭ. ͞ӰӘӑӠӘӓӣӚӘ͟ ӖӝӜӐ, ӠӝӛӔӚӡӐӪ ӡӐӕӐӚӔӜӢӝ 

ӔӚӔӥӢӠӝӜӔӑӘ ӐӕӡӔӑӔӜ ӜӐӬӘӚӝӑӠӘӕ. ӓӐәӐӕӔӑӣӚ ӓӝӜӔӔӑӗӐӜ ӐӮӚӝӡ ӒӐӜӚӐӒӔӑӣӚӘӐ 

ӗӐӕӘӡӣӤӐӚӘ ӓӝӜӔӔӑӘ ӓӐ ӚӘӗӝӜӘ ӒӐӛӢӐӠӘӐ (ӐәӠӫӐӚӣӚӘ ӖӝӜӐ ӐӠ ӒӕӐӥӕӡ). 

ӜӐӮӔӕӐӠӒӐӛӢӐӠӔӑӨӘ ӓӐ ӓӘӔӚӔӥӢӠӘәӔӑӨӘ ӒӕӐӥӕӡ, ӔӠӗӘ ӛӗӚӘӐӜӐӓ ӨӔӕӡӔӑӣӚӘ 

ӡӐӕӐӚӔӜӢӝ ӓӐ ӔӠӗӘ  ӗӐӕӘӡӣӤӐӚӘ ӖӝӜӐ. ӒӐӜӡӮӕӐӕӔӑӐ ӛӐӗ ӨӝӠӘӡ ӒӐӜӘӡӐӖӦӕӠӔӑӐ, 

ӐәӠӫӐӚӣӚӘ ӖӝӜӘӡ ӡӘӒӐӜӘӗ. ӗӣ ӡӘӒӐӜӔ ӠӐӛӓӔӜӘӛӔ ӔӚӔӥӢӠӝӜӕӝӚӢӘӡ ӠӘӒӘӡӐӐ, 

ӛӐӨӘӜ ӔӚӔӥӢӠӝӜӔӑӘ ӡӐӕӐӚӔӜӢӝ ӖӝӜӘӓӐӜ ӒӐӛӢӐӠӔӑӚӝӑӘӡ ӖӝӜӐӨӘ ӕӔӠ ӒӐӓӐӓӘӐӜ ӓӐ 

ӒӕӐӥӕӡ ӓӘӔӚӔӥӢӠӘәӘ (ӛӐӒ., NaCl ӘӡӗӕӘӡ =6 

Ӕӕ. ӗӣ  Ӕӕ (ӛӐӒ. , ӒӔӠӛӐӜӘӣӛӘӡӗӕӘӡ  

=0,72 Ӕӕ). ӨӔӡӐӑӐӛӘӡӐӓ,  ӔӚӔӥӢӠӝӜӔӑӘӡ 

ӒӐӓӐӡӠӝӚӐ ӨӔӘӫӚӔӑӐ ӛӝӕӐӮӓӘӜӝӗ ӡӘӗӑӣӠӘ 

ӐӦӒӖӜӔӑӘӡ ӮӐӠӯӖӔ ӐӜ ӠӐӘӛӔ ӒӐӠӔ ӬӧӐӠӝӡ ӛӘӔӠ 

ӔӚӔӥӢӠӝӜӖӔ ӔӜӔӠӒӘӘӡ ӒӐӓӐӪӔӛӘӗ. ӐӡӔӗ 

ӨӔӛӗӮӕӔӕӐӨӘ ӒӕӐӥӕӡ ӜӐӮӔӕӐӠӒӐӛӢӐӠӘ 

(ӡӘӚӘӪӘӣӛӘ,ӒӔӠӛӐӜӘӣӛӘ, ӡӮӕӐӓӐӡӮӕӐ ӟӐӜӒӔӣӚӘ,  

 

 ӡӣӠ.5. ӔӜӔӠӒӔӢӘәӣӚӘ ӓӝӜӔӔӑӘӡ ӒӐӛӝӛӡӐӮӕӔӚӘ ӒӠӐӤӘәӘ. (ӥӕӔӛӝӓӐӜ ӖӔӛӝӗ ӨӔӕӡӔӑӣӚӘ  ӓӐ  

ӨӔӣӕӡӔӑӔӚӘ ӓӝӜӔӔӑӘ, ӛӐӠӯӕӜӘӕ ӖӝӜӔӑӘ)  

 

ӡӣӚӤӘӓӘ, ӡӔӚӔӜӘӓӘ, ӢӔӚӣӠӘӓӘ ӓӐ ӡӮӕӐ).  

ӚӘӗӝӜӔӑӘ-ӛӐӗӘ ӔӠӗ-ӔӠӗӘ ӫӘӠӘӗӐӓӘ ӗӕӘӡӔӑӐ ӘӛӐӨӘӐ,  Ӡӝӛ ӘӡӘӜӘ ӐӠӘӐӜ ӓӔӜӘӡ әӐӠӒӘ 

ӒӐӛӢӐӠӔӑӘ. ӛӘӖӔӖӘ әӘ ӘӛӐӨӘ ӛӓӒӝӛӐӠӔӝӑӡ, Ӡӝӛ ӡӐӕӐӚӔӜӢӝ ӔӚӔӥӢӠӝӜӔӑӡ ӨӔӣӫӚӘӐӗ 

ӗӐӕӘӡӣӤӐӚӘ ӒӐӓӐӐӓӒӘӚӔӑӐ Әӓ. ӒӘӡӝӡӨӘ, ӠӐӓӒӐӜ ӡӐӕӐӚӔӜӢӝ ӖӝӜӐ ӐӠӐӐ ӛӗӚӘӐӜӐӓ  

ӨӔӕӡӔӑӣӚӘ ӔӚӔӥӢӠӝӜӔӑӘӗ. ӐӛӘӢӝӛ, ӛӐӗ ӨӔӣӫӚӘӐӗ ӗӐӕӘӡӣӤӚӐӓ ӒӐӓӐӕӘӓӜӔӜ ӒӐӛӢӐ-

ӠӔӑӚӝӑӘӡ ӖӝӜӐӨӘ ӓӐ ӓӐӘӬӧӝӜ ӛӝӫӠӐӝӑӐ. ӨӔӡӐӑӐӛӘӡӐӓ, ӒӐӛӢӐӠӔӑӚӝӑӐ ӓӘӓӐӓ ӐӠ ӘӥӜӔӑӐ 

ӓӐӛӝәӘӓӔӑӣӚӘ ӢӔӛӞӔӠӐӢӣӠӐӖӔ, ӠӐӓӒӐӜ ӐӠ ӐӠӡӔӑӝӑӡ ӐәӠӫӐӚӣӚӘ ӖӝӜӐ ӓӐ ӐӠ 

ӡӭӘӠӓӔӑӐ ӓӐӛӐӢӔӑӘӗӘ ӔӜӔӠӒӘӐ ӐәӠӫӐӚӣӚӘ ӖӝӜӘӡ ӒӐӓӐӡӐӚӐӮӐӕӐӓ, ӡӣӠ. 5. 

ӜӐӮӔӕӐӠӒӐӛӢӐӠӔӑӘ-  ӐӮӚӐ ӓӐӕӣӨӕӐӗ, Ӡӝӛ ӐәӠӫӐӚӣӚӘ ӖӝӜӘӡ ӡӘӒӐӜӔ  E ӐәӠӫ. ӐӠӐӐ ӓӘӓӘ, 

ӛӐӨӘӜ  ӡӘӗӑӣӠӘ ӤӚӣӥӢӣӐӪӘӔӑӘӡ ӮӐӠӯӖӔ ӔӚӔӥӢӠӝӜӗӐ ӜӐӬӘӚӘ ӐӦӘӒӖӜӔӑӐ ӖӔӓӐ 

ӖӝӜӐӨӘ. ӛӐӗӘ ӠӘӪӮӕӘ ӓӐӛӝәӘӓӔӑӣӚӘӐ ӑӝӚӪӛӐӜӘӡ ӒӐӜӐӬӘӚӔӑӐӖӔ, ӡӘӓӘӓӘӗ exp(-

EakrZ./kT).  ӐӡӔӗ ӔӚӔӥӢӠӝӜӔӑӡ ӨӔӣӫӚӘӐ ӛӘӘӦӝӜ ӛӝӜӐӬӘӚӔӝӑӐ ӒӐӛӢӐӠӔӑӚӝӑӐӨӘ, 

ӠӝӛӚӘӡ ӡӘӓӘӓӔӪ ӒӐӘӖӠӓӔӑӐ ӢӔӛӞӔӠӐӢӣӠӘӡ ӖӠӓӘӡ ӞӠӝӞӝӠӪӘӣӚӐӓ. Ӑӛ ӨӔӛӗӮӕӔӕӐӨӘ 

ӐӛӑӝӑӔӜ, Ӡӝӛ ӜӘӕӗӘӔӠӔӑӐ ӬӐӠӛӝӐӓӒӔӜӡ  ӜӐӮӔӕӐӠӒӐӛӢӐӠӡ.ӘӖӝӚӐӢӝӠӔӑӘ  

(ӓӘӔӚӔӥӢӠӘәӔӑӘ)- Әӛ ӨӔӛӗӮӕӔӕӐӨӘ әӘ, ӗӣ ӐәӠӫӐӚӣӚӘ ӖӝӜӘӡ ӡӘӒӐӜӔ ӘӛӓӔӜӐӓ ӓӘӓӘӐ, 

Ӡӝӛ ӢӔӛӞӔӠӐӢӣӠӘӡ ӒӐӖӠӓӘӡ ӮӐӠӯӖӔӪ әӘ ӔӚӔӥӢӠӝӜӔӑӘ ӕӔӠ ӐӮӔӠӮӔӑӔӜ ӒӐӛӢӐӠӔӑӚӝӑӘӡ 

ӖӝӜӐӨӘ ӛӝӮӕӔӓӠӐӡ, ӛӐӨӘӜ ӐӡӔӗӘ ӜӘӕӗӘӔӠӔӑӔӑӘ ӒӐӜӔәӣӗӕӜӑӐ ӘӖӝӚӐӢӝӠӔӑӡ 

(ӓӘӔӚӔӥӢӠӘәӔӑӡ)  (ӐӣӪӘӚӔӑӚӐӓ  ӣӜӓӐ ӐӕӮӡӜӐӗ ӤӔӠӛӘӡ ӔӜӔӠӒӘӐ ӓӐ ӤӔӠӛӘӡ ӖӔӓӐӞӘӠӘ. 

EF ӡӘӓӘӓӔӡ      ӣӬӝӓӔӑӔӜ  ӤӔӠӛӘӡ  ӔӜӔӠӒӘӐӡ  ӓӐ  ӘӒӘ  ӒӐӜӘӡӐӖӦӕӠӔӑӐ, ӠӝӒӝӠӪ ӔӜӔӠӒӘӐ, 

ӠӝӛӚӘӡ ӓӠӝӡӐӪ ӐӚӑӐӗӝӑӐ,   f (E) ӔӜӔӠӒӔӢӘәӣӚ ӓӝӜӔӖӔ, ӢӝӚӘӐ 1/2, T=O
0
 K

½
-ӘӡӐӡ. 

ӮӝӚӝ  ӖӔӓӐӞӘӠӡ  ӛӣӓӛӘӕӘ ӔӜӔӠӒӘӘӗ, ӡӐӛ  ӒӐӜӖӝӛӘӚӔӑӘӐӜ  KK ӡӘӕӠӪӔӨӘ, ӠӝӛӔӚӘӪ  
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ӨӔӔӡӐӑӐӛӔӑӐ ӤӔӠӛӘӡӔӜӔӠӒӘӐӡ  T=O
0
 ӢӔӛӞӔӠӐӢӣӠӐӖӔ , ӣӬӝӓӔӑӔӜ ӤӔӠӛӘӡ ӖӔӓӐӞӘӠӡ. 

ӡӣӠ.5).  

$ 10. ӜӐӮӔӕӐӠӒӐӛӢӐӠӔӑӘ, ӡӐәӣӗӐӠӘ ӓӐ ӛӘӜӐӠӔӕӣӚӘ ӒӐӛӢӐӠӝӑӐ 

ӡӐәӣӗӠӘӕӘ ӔӬӝӓӔӑӐ ӥӘӛӘӣӠӐӓ ӡӣӤӗӐ ӜӐӮӔӕӐӠӒӐӛӢӐӠӔӑӡ (IV, V, VI ӯӒӣӤӘӡ 

ӔӚӔӛӔӜӢӔӑӘ ӓӐ ӥӘӛӘӣӠӘ ӨӔӜӐӔӠӗӔӑӘ Ge, Si, In, Sb, GaAs, CdS ...), ӮӝӚӝ ӛӐӗ 

ӒӐӛӢӐӠӝӑӐӡ  ӡӐәӣӗӐӠӘ ӒӐӛӢӐӠӝӑӐ. 

ӢӔӛӞӔӠӐӢӣӠӐӖӔ ӜӐӮӔӕӐӠӒӐӛӢӐӠӔӑӘ 

ӘӒӘӕӔ ӓӘӔӚӔӥӢӠӘәӔӑӘӐ. ӢӔӛӞӔӠӐӢӣӠӘӡ 

ӖӠӓӐӡӗӐӜ ӔӠӗӐӓ ӡӐӕӐӚӔӜӢӝ ӔӚӔӥӢӠӝӜӔӑӘ 

ӡӐӕӐӚӔӜӢӝ ӖӝӜӘӡ (I) ӖӔӓӐ ӓӝӜӔӔӑӘӓӐӜ 

ӒӐӓӐӓӘӐӜ ӒӐӛӢӐӠӝӑӘӡ (II) ӥӕӔӓӐ ӓӝӜӔӔӑӖӔ   

ӡӣӠ. 6. ӡӐӕӐӚӔӜӢӝ ӔӚӔӥӢӠӝӜӔӑӘӡ ӓӝӜӔӔӑӖӔ ӒӐӓӐӡӕӚӘӡ ӒӠӐӤӘәӔӑӘ  

 (ӡӣӠ.4.).  ӔӚӔӥӢӠӣӚӘ  ӕӔӚӘӡ ӛӝӥӛӔӓӔӑӘӡ ӨӔӛӗӮӕӔӕӐӨӘ ӘӡӘӜӘ  ӕӔӚӘӡ ӡӐӞӘӠӘӡӞӘӠӝӓ  

ӒӐӓӐӐӓӒӘӚӓӔӑӘӐӜ  (ӘӥӛӜӔӑӐ ӓӔӜӘ). ӡӐәӣӗӠӘӕ ӜӐӮӔӕӐӠӒӐӛӢӐӠӘӡ ӒӐӛӢӐӠӝӑӐӡ, ӠӝӛӔӚӘӪ 

ӒӐӛӝӬӕӔӣӚӘӐ ӔӚӔӥӢӠӝӜӔӑӘӗ, ӔӚӔӥӢӠӝӜӣӚӘ (n ӢӘӞӘӡ) ӒӐӛӢӐӠӝӑӐ ӔӬӝӓӔӑӐ. Ӑӛ ӒӐӓӐ–
ӡӕӚӔӑӘӡӐӡ ӡӐӕӐӚӔӜӢӝ ӖӝӜӔӑӨӘ ӓӐӒӕӠөӔӑӐ ӕӐәӐӜӢӣӠӘ ӛӓӒӝӛӐӠӔӝӑӔӑӘ – ӮӕӠӔӚӔӑӘ. ӒӐӠӔ 

ӕӔӚӨӘ  ӮӕӠӔӚӘ ӨӔӘӫӚӔӑӐ ӓӐӘәӐӕӝӡ ӥӕӔӓӐ ӓӝӜӘӓӐӜ ӐӛӝӡӣӚӛӐ ӔӚӔӥӢӠӝӜӛӐ, ӐӛӘӢӝӛ 

ӮӕӠӔӚӘ ӣәӕӔ өӜӓӔӑӐ Ӑӛ ӥӕӔӓӐ ӓӝӜӔӖӔ ӓӐ Ӑ.Ө. Ӕ.Ә. ӮӕӠӔӚӘ ӒӐӓӐӐӓӒӘӚӓӔӑӐ ӡӐӕӐӚӔӜӢӝ 

ӖӝӜӐӨӘ, ӖӔӕӘӓӐӜ ӥӕӔӕӘӗ. ӘӡӔӗ ӒӐӛӢӐӠӝӑӐӡ, ӠӝӛӔӚӘӪ  ӒӐӜӞӘӠӝӑӔӑӣӚӘӐ ӮӕӠӔӚӔӑӘӗ (p 

ӢӘӞӘӡ)   ӮӕӠӔӚӣӠӘ ӒӐӛӢӐӠӝӑӐ ӔӬӝӓӔӑӐ.  Ӕ.Ә. ӓӔӜӘ ӘӥӛӜӔӑӐ ӔӚӔӥӢӠӝӜӔӑӘӡ ӛӝӫӠӐӝӑӘӗ 

ӒӐӛӢӐӠӝӑӘӡ ӖӝӜӐӨӘ, ӥӕӔӕӘӓӐӜ ӖӔӕӘӗ ӓӐ ӮӕӠӔӚӔӑӘӗ ӡӐӕӐӚӔӜӢӝ ӖӝӜӐӨӘ, ӖӔӕӘӓӐӜ  

ӥӕӔӕӘӗ. ӡӣӤӗӐ ӜӐӮӔӕӐӠӒӐӛӢӐӠӨӘ ӔӚӔӥӢӠӝӜӔӑӘӡ ӓӐ ӮӕӠӔӚӔӑӘӡ ӠӐӝӓӔӜӝӑӐ ӔӠӗӜӐӘӠӘӐ. 

Ӑӥ ӒӕӐӥӕӡ ӡӐәӣӗӐӠӘ ӒӐӛӢӐӠӝӑӐ. ӔӚӔӥӢӠӝӜӘ Ӡӝӛ ӒӐӓӐӕӘӓӔӡ I  ӖӝӜӘӡ ӖӔӓӐ ӓӝӜӘӓӐӜ II 

ӖӝӜӘӡ ӥӕӔӓӐ ӓӝӜӔӖӔ, ӡӐӭӘӠӝӐ ӐәӠӫӐӚӣӚӘ ӖӝӜӘӡ 

ӡӘӒӐӜӘӡ,  E --ӡ ӢӝӚӘ ӐӥӢӘӕӐӪӘӘӡ ӔӜӔӠӒӘӐ. ӠӐӓӒӐӜ 

ӔӚӔӥӢӠӝӜӘӡ ӒӐӓӐӡӕӚӘӡӐӡ  ӐӡӔӕӔ ӬӐӠӛӝӘӥӛӜӔӑӐ   

ӮӕӠӔӚӘӪ,  ӐӛӘӢӝӛ  Ӑӛ  ӬӧӕӘӚӘӡ ӬӐӠӛӝӥӛӜӐӖӔ 

ӡӐӭӘӠӝ ӔӜӔӠӒӘӐ ӘӧӝӤӐ ӝӠ ӢӝӚ ӜӐӬӘӚӐӓ. 

ӨӔӡӐӑӐӛӘӡӐӓ, ӗӘӗӝӔӚӘ ӞӠӝӪӔӡӘӡ ӐӗӕӚӘӡ ӡӐӗӐӕӔ  

ӣӜӓӐ ӘӛӧӝӤӔӑӝӓӔӡ ӐәӠӫӐӚӣӚӘ  ӖӝӜӘӡ ӨӣӐӨӘ  ӐӜӣ 

ӤӔӠӛӘӡ ӔӜӔӠӒӘӐ, Ӕӡ ӐӠӘӡ Әӡ ӔӜӔӠӒӘӐ, ӡӐӘӓӐӜӐӪ 

ӛӘӛӓӘӜӐӠӔӝӑӡ ӔӚӔӥӢӠӝӜӔӑӘӡ ӓӐ ӮӕӠӔӚӔӑӘӡ 

ӐӦӒӖӜӔӑӐ. ӒӐӛӢӐӠӝӑӐӡ, ӠӝӛӔӚӘӪ ӒӐӛӝӬӕӔӣӚӘӐ 

ӛӘӜӐӠӔӕӔӑӘӗ, ӛӘӜӐӠӔӕӣӚӘ ӒӐӛӢӐӠӝӑӐ ӔӬӝӓӔӑӐ.  

ӒӐӜӕӘӮӘӚӝӗ Ӕӡ ӛӝӕӚӔӜӐ  Ge-Әӡ ӛӐӒӐӚӘӗӖӔ.  

ӡӣӠ.7. ӛӘӜӐӠӔӕӣӚӘ ӜӐӮӔӕӐӠӒӐӛӢӐӠӔӑӘӡ ӡӥӔӛӐ ӓӐ ӔӜӔӠӒӔӢӘәӣӚӘ ӓӝӜӔӔӔӑӘ  
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ӒӔӠӛӐӜӘӣӛӘӡ ӐӢӝӛӡ Ӑӥӕӡ 4 ӡӐӕӐӚӔӜӢӝ ӔӚӔӥӢӠӝӜӘ ӓӐ ӗӘӗӝӔӚӘ ӐӢӝӛӘ 

ӓӐәӐӕӨӘӠӔӑӣӚӘӐ  4 ӛӔӖӝӑӔӚ ӐӢӝӛӗӐӜ әӝӕӐӚӔӜӢӣӠӘ (ӬӧӕӘӚ ӔӚӔӥӢӠӝӜӣӚӘ)  ӑӛӔӑӘӗ.  

ӑӛӔӑӘ ӘӠӦӕӔӕӐ ӢӔӛӞӔӠӐӢӣӠӘӡ ӖӠӓӐӡӗӐӜ ӔӠӗӐӓ, ӠӐӓӒӐӜ ӬӐӠӛӝӘӥӛӜӔӑӐ ӔӚӔӥӢӠӝӜӘ ӓӐ 

ӮӕӠӔӚӘ. ӠӝӓӔӡӐӪ ӛӐӡӨӘ ӨӔӒӕӐӥӕӡ  5- ӕӐӚӔӜӢӘӐӜӘ ӓӐӠӘӨӮӐӜӘӡ ӐӢӝӛӘ, 4 ӔӚӔӥӢӠӝӜӘ 

ӑӛӔӑӘӗ ӣәӐӕӨӘӠӓӔӑӐ ӒӔӠӛӐӜӘӣӛӘӡ 4 ӐӢӝӛӡ, ӮӝӚӝ ӔӠӗӘ ӔӚӔӥӢӠӝӜӘ ӖӔӓӛӔӢӘӐ, Әӡ 

ӐӢӝӛӡ ӐӓӕӘӚӐӓ  ӡӪӘӚӓӔӑӐ ӓӐ ӘӥӪӔӕӐ ӗӐӕӘӡӣӤӐӚ ӔӚӔӥӢӠӝӜӐӓ. Ӑӛ ӔӚӔӥӢӠӝӜӡ 

ӒӐӛӢӐӠӝӑӘӡ ӖӝӜӐӨӘ ӒӐӓӐӡӐӡӕӚӔӚӐӓ  ӡӭӘӠӓӔӑӐ ӣӤӠӝ ӛӪӘӠӔ ӔӜӔӠӒӘӐ ӐӜӣ ӛӐӗӘ ӓӝӜӔӔӑӘ 

ӛӝӗӐӕӡӔӑӣӚӘӐ ӐәӠӫӐӚӣӚ ӖӝӜӐӨӘ ( D -  ӓӝӜӝӠӣӚӘ ӓӝӜӔ), ӒӐӛӢӐӠӝӑӘӡ ӖӝӜӘӡ ӥӕӔӓӐ 

ӖӝӜӘӡ ӛӐӮӚӝӑӚӐӓ.  Ӑӛ ӓӝӜӘӓӐӜ, өӕӔӣӚӔӑӠӘӕ ӢӔӛӞӔӠӐӢӣӠӐӖӔӪ әӘ, ӔӚӔӥӢӠӝӜӔӑӘ 

ӐӓӕӘӚӐӓ ӒӐӓӐӓӘӐӜ ӒӐӛӢӐӠӝӑӘӡ ӖӝӜӐӨӘ.  ӐӡӔӗ ӛӘӜӐӠӔӕӔӑӡ, ӠӝӛӚӔӑӘӪ әӠӘӡӢӐӚӨӘ 

ӓӐӛӐӢӔӑӘӗ ӔӚӔӥӢӠӝӜӔӑӡ ӬӐӠӛӝӥӛӜӘӐӜ, ӓӝӜӝӠӔӑӘ ӔӬӝӓӔӑӐ.   ӡӐӕӐӚӔӜӢӝ ӖӝӜӐӨӘ 

ӔӚӔӥӢӠӝӜӔӑӘ ӐӠ өӜӓӔӑӐ, ӐӛӘӢӝӛ ӒӐӛӢӐӠӝӑӐ ӬӛӘӜӓӐ ӔӚӔӥӢӠӝӜӣӚӘӐ ӓӐ ӒӕӔӥӜӔӑӐ  n 

ӢӘӞӘӡ ӜӐӮӔӕӐӠӒӐӛӢӐӠӘ. ӗӣ Ge -Әӡ әӠӘӡӢӐӚӨӘ ӨӔӕӘӧӕӐӜӗ 3 ӡӐӕӐӚӔӜӢӝ ӔӚӔӥӢӠӝӜӘӡ 

ӛӥӝӜӔ ӛӘӜӐӠӔӕӡ, ӛӐӒ., In  ӡ, 4 ӛӔӖӝӑӔӚ Ge -Әӡ ӐӢӝӛӔӑӗӐӜ ӑӛӔӑӘӡ ӨӔӡӐӥӛӜӔӚӐӓ, ӛӐӡ 

ӓӐӐәӚӓӔӑӐ ӔӠӗӘ ӔӚӔӥӢӠӝӜӘ. ӐӛӘӢӝӛ, ӛӘӜӐӠӔӕӘӡ ӐӢӝӛӘ ӛӘӘӔӠӗӔӑӡ 1 ӔӚӔӥӢӠӝӜӡ 

ӒӔӠӛӐӜӘӣӛӘӡ  ӐӢӝӛӘӓӐӜ, ӡӐӓӐӪ ӒӐөӜӓӔӑӐ ӮӕӠӔӚӘ, Ӕ.Ә. ӗӘӗӥӝӡ ӮӕӠӔӚӘ ӒӐӓӐӐӓӒӘӚӓӔӑӐ 

ӔӠӗӘ ӐӢӝӛӘӓӐӜ  ӛӔӝӠӔӖӔ, ӠӝӒӝӠӪ ӗӐӕӘӡӣӤӐӚӘ ӓӐӓӔӑӘӗӘ ӛӣӮӢӔӑӘ. ӕӔӚӘӡ ӨӔӥӛӜӘӡӐӡ 

ӒӕӔӥӜӔӑӐ ӮӕӠӔӚӣӠӘ ӓӔӜӘ. ӖӝӜӣӠӘ ӗӔӝӠӘӘӗ ӐәӠӫӐӚӣӚ ӖӝӜӐӨӘ өӜӓӔӑӐ ӛӘӜӐӠӔӕӣӚӘ 

ӓӝӜӔ  ( A ӐӥӪӔӞӢӝӠӣӚӘ ӓӝӜӔ),  ӠӝӛӔӚӘӪ ӐӮӚӝӡӐӐ ӡӐӕӐӚӔӜӢӝ ӖӝӜӘӡ ӖӔӓӐ 

ӡӐӖӦӕӐӠӗӐӜ. ӐӛӘӡ ӨӔӓӔӒӐӓ ӡӐӕӐӚӔӜӢӝ ӖӝӜӘӓӐӜ ӛӘӜӐӠӔӕӣӚ ӓӝӜӔӖӔ  ӒӐӓӐӓӘӐӜ 

ӔӚӔӥӢӠӝӜӔӑӘ, ӠӐӪ ӘӬӕӔӕӡ ӡӐӕӐӚӔӜӢӝ ӖӝӜӐӨӘ ӮӕӠӔӚӔӑӘӡ ӬӐӠӛӝӥӛӜӐӡ ӘӡӔ, Ӡӝӛ 

ӒӐӛӢӐӠӝӑӘӡ  ӖӝӜӐӨӘ ӔӚӔӥӢӠӝӜӔӑӘ ӐӠ ӒӐӓӐӓӘӐӜ. ӒӐӛӢӐӠӝӑӐ, ӐӡӔӗ ӨӔӛӗӮӕӔӕӐӨӘ, ӬӛӘӜӓӐ 

ӮӕӠӔӚӣӠӘӐ ӓӐ ӒӕӔӥӜӔӑӐ  p ӢӘӞӘӡ ӜӐӮӔӕӐӠӒӐӛӢӐӠӘ. ӐӡӔӗ ӛӘӜӐӠӔӕӔӑӡ, ӠӝӛӚӔӑӘӪ 

әӠӘӡӢӐӚӨӘ ӓӐӛӐӢӔӑӘӗ ӮӕӠӔӚӔӑӡ ӬӐӠӛӝӥӛӜӘӐӜ, ӐӥӪӔӞӢӝӠӔӑӘ ӔӬӝӓӔӑӐ. ӜӐӮӔӕӐӠӒӐӛӢӐӠӘӡ 

ӔӚӔӥӢӠӝӒӐӛӢӐӠӝӑӘӡ ӒӐӛӝӗӕӚӘӡӐӗӕӘӡ  ӡӐӠӒӔӑӚӝӑӔӜ әӚӐӡӘәӣӠӘ ӔӚӔӥӢӠӝӜӣӚӘ 

ӗӔӝӠӘӘӗ. ӛӘӡӗӕӘӡ ӛӐӠӗӔӑӣӚӘӐ, ӝӛӘӡ әӐӜӝӜӘӡ ӓӘӤӔӠӔӜӪӘӐӚӣӠӘ ӡӐӮӔ  i=e (nee +npp), 

ӡӐӓӐӪ e ӔӚӔӛӔӜӢӐӠӣӚӘ ӛӣӮӢӘӐ, ne  ӓӐ np      ӔӚӔӥӢӠӝӜӔӑӘӡ ӓӐ ӮӕӠӔӚӔӑӘӡ 

әӝӜӪӔӜӢӠӐӪӘӔӑӘӐ, ӮӝӚӝ e ӓӐ p - ӛӐӗӘ ӫӕӠӐӓӝӑӔӑӘ (ӡӘөӥӐӠӔӔӑӘ ӔӠӗӔӣӚӝӕӐӜӘ 

ӓӐӫӐӑӣӚӝӑӘӡ ӕӔӚӨӘ). әӣӗӠӘ ӔӚӒӐӛӢӐӠӝӑӐ  ӓӐӛӝәӘӓӔӑӣӚӘӐ ӝӠӘӕӔ ӡӘӓӘӓӔӖӔ ӓӐ 

ӒӐӛӝӗӕӚӔӑӘӗ ӛӘӦӔӑӣӚӘӐ, Ӡӝӛ әӝӜӪӔӜӢӠӐӪӘӐ . E  ӐәӠӫӐӚӣӚӘ ӖӝӜӘӡ 

ӡӘӒӐӜӔӐ. ӫӕӠӐӓӝӑӐ ӗӐӕӘӡ ӛӮӠӘӕ, ӢӔӛӞӔӠӐӢӣӠӐӖӔ  ӓӐӛӝәӘӓӔӑӣӚӘӐ  

ӤӝӠӛӣӚӘӗ.  ӛӐөӕӔӜӔӑӚӘӐӜӘ ӤӣӜӥӪӘӐ ӒӐӪӘӚӔӑӘӗ ӫӚӘӔӠӘӐ ӮӐӠӘӡӮӝӑӠӘӕӖӔ, 

ӐӛӘӢӝӛ әӣӗӠӘ ӔӚӔӥӢӠӝӒӐӛӢӐӠӝӑӐ  ӒӐӛӝӘӡӐӮӔӑӐ ӤӝӠӛӣӚӘӗ: kT

E

e



  .  ӗӣ, T , 

ӛӐӨӘӜ  ӡӐӕӐӚӔӜӢӝ ӖӝӜӘӡ ӧӕӔӚӐ ӔӚӔӥӢӠӝӜӘ ӒӐӓӐӡӣӚӘӐ ӒӐӛӢӐӠӝӑӘӡ ӖӝӜӐӨӘ. Ӕ.Ә. Әӡ 

ӢӔӛӞӔӠӐӢӣӠӘӡ ӐӬӔӕӘӗ ӘӖӠӓӔӑӐ ӔӥӡӞӝӜӔӜӪӘӐӚӣӠӘ әӐӜӝӜӘӗ.  ӛӘӜӐӠӔӕӣӚӘ  

ӜӐӮӔӕӐӠӒӐӛӢӐӠӔӑӘӡӗӕӘӡ, әӣӗӠӘ ӔӚӒӐӛӢӐӠӝӑӐ ӓӐӑӐӚ ӢӔӛӞӔӠӐӢӣӠӔӑӖӔ ӡӣӡӢӐӓ 

ӘӖӠӓӔӑӐ ӢӔӛӞӔӠӐӢӣӠӘӡ ӒӐӓӘӓӔӑӘӗ,  ӛӐӦӐӚӖӔ әӘ ӡӬӠӐӤӐӓ. 
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II ӗӐӕӘ 

ӗӔӠӛӝӓӘӜӐӛӘәӐ ӛӐӡӐӚӐӗӛӪӝӓӜӝӔӑӐӨӘ ӓӐ ӡӘӗӑӣӠӘ ӛӝӕӚӔӜӔӑӘ 

$ 1. ӗӔӠӛӝӓӘӜӐӛӘәӘӡ ӞӘӠӕӔӚӘ әӐӜӝӜӘ 

ӗӔӠӛӝӓӘӜӐӛӘәӘӡ ӒӐӛӝӧӔӜӔӑӐ  ӤӘӖӘәӣӠ ӛӐӡӐӚӐӗӛӪӝӓӜӔӝӑӐӨӘ ӒӕӐӫӚӔӕӡ 

ӡӐӨӣӐӚӔӑӐӡ, ӞӘӠӕӔӚ ӠӘӒӨӘ, ӒӐӜӕӡӐӖӦӕӠӝӗ ӛӝӪӔӛӣӚӘ ӡӘӡӢӔӛӐ ӬӝӜӐӡӬӝӠӝӑӐӨӘӐ ӗӣ 

ӠӔӐӥӪӘӐ әӕӚӐӕ ӒӐӒӠӫӔӚӓӔӑӐ. ӔӡӐӐ  ӞӘӠӕӔӚӐӓӘ ӘӜӤӝӠӛӐӪӘӐ, ӗӣӛӪӐ ӞӐӡӣӮӒӐӣӪӔӛӔӚӘ 

ӠөӔӑӐ ӠӔӐӥӪӘӘӡ ӛӘӛӓӘӜӐӠӔӝӑӘӡ ӡӘөӥӐӠӔ. ӗӔӠӛӝӓӘӜӐӛӘәӘӡ ӞӘӠӕӔӚӘ әӐӜӝӜӘ 

ӤӝӠӛӣӚӘӠӔӑӣӚӘӐ, ӠӝӒӝӠӪ ӔӜӔӠӒӘӘӡ ӨӔӜӐӮӕӘӡ әӐӜӝӜӘ; ӡӘӡӢӔӛӘӡ ӔӜӔӠӒӘӐ ӨӔӫӚӔӑӐ 

ӒӐӘӖӐӠӓӝӡ, ӗӣ ӛӐӡӖӔ ӨӔӕӐӡӠӣӚӔӑӗ ӛӣӨӐӝӑӐӡ  ӐӜӓӐ ӒӐӓӐӕӪӔӛӗ  ӡӘӗӑӝӡ.   

                                                     EQ-W. (1) 

ӡӐӓӐӪ E ӔӜӔӠӒӘӘӡ ӪӕӚӘӚӔӑӐӐ ӛӝӪӔӛӣӚ ӞӠӝӪӔӡӨӘ, E--ӡӘӡӢӔӛӘӡ ӛӘӔӠ ӛӘӦӔӑӣӚӘ 

ӡӘӗӑӝӡ ӠӐӝӓӔӜӝӑӐ, ӮӝӚӝ W - ӡӘӡӢӔӛӘӡ ӛӘӔӠ ӨӔӡӠӣӚӔӑӣӚӘ ӛӣӨӐӝӑӐ. ӡӘӡӢӔӛӘӡ 

ӔӜӔӠӒӘӐ  ӨӔӘӫӚӔӑӐ ӨӔӛӪӘӠӓӔӡ, ӗӣ ӡӘӡӢӔӛӐ ӨӔӐӡӠӣӚӔӑӡ ӛӣӨӐӝӑӐӡ  ӐӜӓӐ ӛӐӡ ӬӐӕӐӠӗӛӔӕӗ 

ӡӘӗӑӝӡ. ӫӘӠӘӗӐӓӘ ӔӛӞӘӠӘӣӚӘ ӤӐӥӢӘ Ӑӛ ӤӝӠӛӣӚӘӡӐ ӛӓӒӝӛӐӠӔӝӑӡ ӘӛӐӨӘ, Ӡӝӛ ӛӣӨӐӝӑӐ 

ӨӔӘӫӚӔӑӐ ӒӐӓӐӕӘӓӔӡ ӡӘӗӑӝӨӘ. ӗӣӛӪӐ, ӣӜӓӐ ӐӦӘӜӘӨӜӝӡ, Ӡӝӛ ӔӜӔӠӒӘӐ ӐӠӘӡ ӛӮӝӚӝӓ 

ӡӘӡӢӔӛӘӡ ӛӓӒӝӛӐӠӔӝӑӘӡ ӤӣӜӥӪӘӐ. ӛӐӒӐӚӘӗӐӓ, ӗӣ m ӛӐӡӘӡ ӛӥӝӜӔ ӚӘӗӝӜӘӡ ӡӮӔӣӚӘ  

ӓӔӕӡ ӛӐӒӘӓӐӖӔ, ӛӐӨӘӜ ӛӐӡ Ӑӥӕӡ ӜӣӚӝӕӐӜӘ ӔӜӔӠӒӘӐ. ӘӛӐӕӔ ӡӮӔӣӚӡ ӘӐӢӐәӘӓӐӜ h 

ӡӘӛӐӦӚӔӖӔ  Ӑӥӕӡ mgh ӔӜӔӠӒӘӐ. ӐӡӔӗ ӨӔӛӗӮӕӔӕӐӨӘ ӡӘӡӢӔӛӘӡ ӔӜӔӠӒӘӐ ӒӐӜӘӡӐӖӦӕӠӔӑӐ h 

ӡӘӛӐӦӚӘӗ.  ӗӣ ӬӠӔ ӨӔӘәӠӐ,  ӛӐӨӘӜ E=0, ӛӐӒӠӐӛ Ӑӥ  ӐӠ өӐӜӡ, ӠӘӡӘ ӢӝӚӘӐ ӡӘӡӢӔӛӘӡ 

ӢӔӛӞӔӠӐӢӣӠӐ ӓӐ ӐӡӔ ӨӔӛӓӔӒ. ӐӥӔӓӐӜ ӒӐӛӝӛӓӘӜӐӠӔӝӑӡ, Ӡӝӛ ӗӘӗӝӔӣӚ әӝӜәӠӔӢӣӚ 

ӨӔӛӗӮӕӔӕӐӨӘ ӡӐӭӘӠӝӐ ӧӕӔӚӐ Әӛ ӞӐӠӐӛӔӢӠӘӡ ӒӐӗӕӐӚӘӡӬӘӜӔӑӐ, ӠӝӛӔӚӗӐӪ ӨӔӣӫӚӘӐӗ 

ӘӛӝӥӛӔӓӝӜ ӡӘӡӢӔӛӘӡ ӔӜӔӠӒӘӘӡ ӖӣӡӢ ӒӐӜӡӐӖӦӕӠӐӖӔ. 

$ 2. ӔӜӢӠӝӞӘӐ ӓӐ ӗӔӠӛӝӓӘӜӐӛӘәӘӡ ӛӔӝӠӔ әӐӜӝӜӘ 

ӪӜӝӑӘӚӘӐ, Ӡӝӛ ӡӘӗӑӝ ӒӐӓӐӓӘӡ ӛӔӢӐӓ ӪӮӔӚӘ ӡӮӔӣӚӘӓӐӜ ӪӘӕӖӔ ӓӐ ӐӠӐӡӝӓӔӡ 

ӞӘӠӘӥӘӗ. ӔӡӐӐ ӡӬӝӠӔӓ ӗӔӠӛӝӓӘӜӐӛӘәӘӡ ӛӔӝӠӔ әӐӜӝӜӘ. ӛӐӪӘӕӐӠӨӘ, Ӑӛ ӞӠӝӪӔӡӘӡӐӗӕӘӡ, 

ӪӐӚәӔ ӔӜӔӠӒӘӐӡ ӕӮӐӠӯӐӕӗ. ӗӣ ӐӕӘӦӔӑӗ ӚӘӗӝӜӘӡ ӝӠ ӜӐӭӔӠӡ,  ӨӔӡӐӑӐӛӘӡӐӓ,  T1 ӓӐ  T2    

ӢӔӛӞӔӠӐӢӣӠӘӗ   ӓӐ ӨӔӕӐӔӠӗӔӑӗ ӛӐӗ ӛӐӕӗӣӚӘӗ, ӛӐӨӘӜ Q1 ӡӘӗӑӝ ӒӐӓӐӕӐ ӛӔӝӠӔ 

ӡӮӔӣӚӖӔ ӓӐ    Q1 = -Q2, ӠӐӓӒӐӜ (T1  T 2 )  ӨӔӘӫӚӔӑӐ өӐӕӬӔӠӝӗ ӣӢӝӚӝӑӐ: 

                   Q1 /T1+Q2/T2=Q2 (1/T2-1/T1)=Q2 (T1-T2)/T1T20.    (2) 
ӣӢӝӚӝӑӐӨӘ   ӨӔӓӘӡ ӡӘӓӘӓӔ QQ/T, ӠӝӛӔӚӘӪ ӓӐәӐӕӨӘӠӔӑӣӚӘӐ ӫӘӠӘӗӐӓӘ 

ӗӔӠӛӝӓӘӜӐӛӘәӣӠӘ ӡӘӡӢӔӛӘӡ ӛӓӒӝӛӐӠӔӝӑӘӡ ӤӣӜӥӪӘӐӡӗӐӜ-ӔӜӢӠӝӞӘӐӡӗӐӜ S. ӡӘӡӢӔӛӘӡ 

ӔӜӢӠӝӞӘӘӡ ӪӕӚӘӚӔӑӐ     

                                                                 S=Qr/T .   (3) 

ӘӜӓӔӥӡӘ r  ӛӘӐӜӘӨӜӔӑӡ, Ӡӝӛ ӞӠӝӪӔӡӘ ӨӔӥӪӔӕӐӓӘӐ. өӕӔӜ  ӛӡӯӔӚӝӑӐӨӘ ӧӕӔӚӒӐӜ 

ӘӒӣӚӘӡӮӛӔӑӐ, Ӡӝӛ  ӡӘӗӑӝӒӐӓӐӪӔӛӘӡ ӞӠӝӪӔӡӘ  ӨӔӥӪӔӕӐӓӘӐ, ӠӐӓӒӐӜӐӪ ӛӮӝӚӝӓ Ӑӛ 

ӨӔӛӗӮӕӔӕӐӨӘ ӘӥӜӔӑӐ ӘӜӢӔӒӠӐӚӘ Q/T-ӓӐӜ ӛӗӔӚӘ ӪӘәӚӘӡ  ӒӐӜӛӐӕӚӝӑӐӨӘ ӜӣӚӘӡ ӢӝӚӘ.  

ӔӜӢӠӝӞӘӐ S әӘ ӐӠӘӡ ӛӓӒӝӛӐӠӔӝӑӘӡ ӤӣӜӥӪӘӐ. Q- ӡӘӗӑӝӒӐӓӐӪӔӛӘӡӐӡ, ӛӔӢӐӓ ӗӑӘӚӘ 

ӡӮӔӣӚӘӡ ӔӜӢӠӝӞӘӐӛӪӘӠӓӔӑӐ Q/T1  ӡӘӓӘӓӘӗ,  ӮӝӚӝ ӣӤӠӝ ӪӘӕӘ ӡӮӔӣӚӘӡ ӔӜӢӠӝӞӘӐ 
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ӘӖӠӓӔӑӐ, ӡӘӓӘӓӘӗ QQ/T2.  ӐӡӔӗ ӨӔӛӗӮӕӔӕӐӨӘ ӛӗӔӚӘ ӡӘӡӢӔӛӘӡ ӔӜӢӠӝӞӘӘӡ ӪӕӚӘӚӔӑӐ 

(ӡӣӠ. 8) ӨӔӘӫӚӔӑӐ ӬӐӠӛӝӕӐӓӒӘӜӝӗ ӤӝӠӛӣӚӘӗ: 

                                  S=Q/T2-Q/T1=Q(T1-T2)/T1T2.  (4) 

ӡӐӘӓӐӜӐӪ ӒӐӛӝӛӓӘӜӐӠӔӝӑӡ, Ӡӝӛ ӞӠӝӪӔӡӘӡ ӑӣӜӔӑӠӘӕӐӓ ӛӘӛӓӘӜӐӠӔӝӑӘӡӐӡ ӡӘӡӢӔӛӘӡ 

ӔӜӢӠӝӞӘӐ ӘӖӠӓӔӑӐ. ӡӐӑӝӚӝӝӓ, ӡӘӡӢӔӛӐ ӛӝӕӐ  ӬӝӜӐӡӬӝӠӝӑӐӨӘ. ӗӣ  T1=T2 ӓӐ 

ӡӘӗӑӝӒӐӓӐӪӔӛӐ ӨӔӥӪӔӕӐӓӘӐ, ӐӡӔӗ ӨӔӛӗӮӕӔӕӐӨӘ ӡӘӡӢӔӛӘӡ ӔӜӢӠӝӞӘӐ ӣӪӕӚӔӚӘӐ. 

ӧӝӕӔӚӘӕӔ ӖӔӛӝӗ ӗӥӛӣӚӘӓӐӜ 

ӒӐӛӝӛӓӘӜӐӠӔӝӑӡ, Ӡӝӛ ӡӘӡӢӔӛӘӡ 

ӔӜӢӠӝӞӘӐ ӘӖӠӓӔӑӐ ӘӡӔӗӘ 

ӞӠӝӪӔӡӘӡӐӡ, ӠӝӓӔӡӐӪ ӮӓӔӑӐ 

ӡӘӗӑӝӡ ӗӕӘӗӜӔӑӣӠӘ ӒӐӓӐӡӕӚӐ 

ӓӐ ӣӪӕӚӔӚӘӐ, ӗӣ ӛӘӛӓӘӜӐӠӔӝӑӡ 

ӨӔӥӪӔӕӐӓӘ ӞӠӝӪӔӡӘ. ӒӐӛӝӓӘӡ, Ӡӝӛ 

 

 ӡӣӠ.8. ӔӜӢӠӝӞӘӘӡ ӪӕӚӘӚӔӑӐ. ӧӘӜӣӚӘӡ әӣӑӘ, әӠӘӡӢӐӚӣӠӘ ӡӢӠӣӥӢӣӠӐ, ӛӐӥӡӘӛӐӚӣӠӘ 

ӛӝӬӔӡӠӘӒӔӑӐ, ӛӘӜӘӛӐӚӣӠӘ ӔӜӢӠӝӞӘӐ. ӬӧӐӚӘ, ӣӡӢӠӣӥӢӣӠӝ,  ӛӝӬӔӡӠӘӒӔӑӘӡ ӛӘӛӘӜӘӛӣӛӘ, 

ӔӜӢӠӝӞӘӘӡ ӛӐӥӡӘӛӣӛӘ  

 

ӘӖӝӚӘӠӔӑӣӚӘ ӡӘӡӢӔӛӘӡ ӔӜӢӠӝӞӘӐ ӨӔӘӫӚӔӑӐ ӛӮӝӚӝӓ ӘӖӠӓӔӑӝӓӔӡ ӐӜ Әӧӝӡ 

ӣӪӕӚӔӚӘ. ӛӐӡ ӐӠ ӨӔӣӫӚӘӐ ӨӔӛӪӘӠӔӑӐ, ӠӐӓӒӐӜ ӐӡӔӗ ӨӔӛӗӮӕӔӕӐӨӘ ӣӜӓӐ ӮӓӔӑӝӓӔӡ 

ӡӘӗӑӝӡ ӒӐӓӐӡӕӚӐ ӪӘӕӘӓӐӜ ӗӑӘӚ ӡӮӔӣӚӖӔ, ӠӐӪ ӔӬӘӜӐӐӦӛӓӔӒӔӑӐ ӗӔӠӛӝӓӘӜӐӛӘәӘӡ 

ӛӔӝӠӔ әӐӜӝӜӡ. ӨӔӘӫӚӔӑӐ ӓӐӕӐӡәӕӜӐӗ, Ӡӝӛ ӬӝӜӐӡӬӝӠӝӑӘӡӐӡ ӘӖӝӚӘӠӔӑӣӚӘ ӡӘӡӢӔӛӘӡ  

ӔӜӢӠӝӞӘӐ ӛӐӥӡӘӛӐӚӣӠӘӐ.  Ӕӡ ӞӝӡӢӣӚӐӢӘ ӯӔӠ әӘӓӔӕ 280 ӬӚӘӡ ӬӘӜӐӗ Әӧӝ 

өӐӛӝӧӐӚӘӑӔӑӣӚӘ әӚӐӣӖӘӣӡӘӡ ӛӘӔӠ ӓӐ ӓӦӔӛӓӔ ӠөӔӑӐ ӐӥӢӣӐӚӣӠӘ.  

$ 3.  ӬӝӜӐӡӬӝӠӝӑӘӡ  ӞӘӠӝӑӔӑӘ (ӒӘӑӡӘӡ ӤӝӠӛӣӚӐ  ӓӐ  ӔӜӗӐӚӞӘӐ) 

ӮӨӘӠӐӓ, ӡӐӭӘӠӝӐ ӕӘӪӝӓӔӗ ӔӡӐ ӗӣ Әӡ ӠӔӐӥӪӘӐ ӐӜ ӞӠӝӪӔӡӘ ӒӐӐӒӠӫӔӚӔӑӡ  ӨӔӛӓӒӝӛ 

ӒӐӜӕӘӗӐӠӔӑӐӡ ӗӣ ӕӔӠӐ. ӗӔӠӛӝӓӘӜӐӛӘәӣӠӘ ӬӝӜӐӡӬӝӠӝӑӘӡ ӞӘӠӝӑӔӑӘӡ ӪӝӓӜӐ  ӘӫӚӔӕӐ 

ӡӐӨӣӐӚӔӑӐӡ ӒӐӜӕӭӕӠӘӢӝӗ, ӗӣ ӠӐ ӪӕӚӘӚӔӑӔӑӡ ӨӔӘӫӚӔӑӐ ӕӔӚӝӓӔӗ, ӡӐӬӧӘӡӘ 

ӞӘӠӝӑӔӑӘӓӐӜ ӒӐӛӝӛӓӘӜӐӠӔ. ӛӔ-2 ӞӐӠӐӒӠӐӤӨӘ   өӕӔӜ ӐӦӕӜӘӨӜӔӗ, Ӡӝӛ ӬӝӜӐӡӬӝӠӝӑӘӡӐӡ 

ӘӖӝӚӘӠӔӑӣӚӘ ӡӘӡӢӔӛӘӡ  ӔӜӢӠӝӞӘӐ ӛӐӥӡӘӛӐӚӣӠӘӐ. Ӕӡ әӐӠӒӘӐ, ӛӐӒӠӐӛ,  ӮӨӘӠӐӓ 

ӔӥӡӞӔӠӘӛӔӜӢӘ ӛӘӛӓӘӜӐӠӔӝӑӡ ӐӠӐӘӖӝӚӘӠӔӑӣӚ ӡӘӡӢӔӛӐӨӘ, ӛӐӒӠӐӛ ӛӣӓӛӘӕӘ 

ӢӔӛӞӔӠӐӢӣӠӘӡ ӞӘӠӝӑӔӑӨӘ. Ӕ.Ә. ӒӕӐӘӜӢӔӠӔӡӔӑӡ ӬӝӜӐӡӬӝӠӝӑӘӡ ӞӘӠӝӑӔӑӘ ӘӖӝӗӔӠӛӣӚӘ 

ӞӠӝӪӔӡӔӑӘӡӐӗӕӘӡ. ӨӔӡӐӑӐӛӘӡӘ ӒӐӜӢӝӚӔӑӔӑӘ ӣӜӓӐ ӛӘӕӘӦӝӗ ӗӔӠӛӝӓӘӜӐӛӘәӘӡ ӞӘӠӕӔӚӘ 

ӓӐ ӛӔӝӠӔ әӐӜӝӜӔӑӘӓӐӜ.  ӒӐӕӘӗӕӐӚӘӡӬӘӜӝӗ, Ӡӝӛ ӡӘӡӢӔӛӘӡ ӐӠӐӬӝӜӐӡӬӝӠӝӑӘӡӐӡ  ӒӕӔӥӜӔӑӐ  

ӣӢӝӚӝӑӐ:                                             SQ/T.  

ӐӮӚӐ ӒӐӕӐӔӠӗӘӐӜӝӗ ӗӔӠӛӝӓӘӜӐӛӘәӘӡ ӞӘӠӕӔӚӘ ӓӐ ӛӔӝӠӔ әӐӜӝӜӘ -ӛӘӕӘӦӔӑӗ:             

                                               W- E+TS.                 (5) 
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Ӕӡ ӣӢӝӚӝӑӐ ӒӕӘөӕӔӜӔӑӡ, ӗӣ ӠӐ ӛӐӥӡӘӛӐӚӣӠӘ ӛӣӨӐӝӑӘӡ ӨӔӡӠӣӚӔӑӐ ӨӔӣӫӚӘӐ ӡӘӡӢӔӛӐӡ, 

ӛӣӓӛӘӕӘ ӢӔӛӞӔӠӐӢӣӠӘӡ ӞӘӠӝӑӔӑӔӨӘ. ӠӝӒӝӠӪ ӬӔӡӘ, ӒӐӜӘӮӘӚӐӕӔӜ Әӛ ӛӣӨӐӝӑӐӡ, 

ӠӝӛӔӚӡӐӪ ӐӡӠӣӚӔӑӡ ӡӘӡӢӔӛӐ  ӒӐӠӔ ӫӐӚӔӑӘӡ ӬӘӜӐӐӦӛӓӔӒ, ӛӣӓӛӘӕӘ ӢӔӛӞӔӠӐӢӣӠӘӡӐ ӓӐ 

ӬӜӔӕӘӡ ӞӘӠӝӑӔӑӨӘ. Ӑӛ ӓӠӝӡ ӡӘӡӢӔӛӘӡ ӛӘӔӠ ӨӔӡӠӣӚӔӑӣӚӘ ӛӣӨӐӝӑӐ: W=PV ӓӐ (5)  

ӛӘӘӦӔӑӡ ӡӐӮӔӡ: 

                    0 -E+TS- PV. (6) 

ӛӝӮӔӠӮӔӑӣӚӝӑӘӡӐӗӕӘӡ ӨӔӛӝӐӥӕӗ ӐӮӐӚӘ ӡӘӓӘӓӔ, G  

ӒӘӑӡӘӡ ӗӐӕӘӡӣӤӐӚӘ ӔӜӔӠӒӘӘӡ ӪӜӔӑӐ 

                  G= E-TS+ PV.  (7) 

ӛӣӓӛӘӕӘ  ӢӔӛӞӔӠӐӢӣӠӘӡӐ ӓӐ ӬӜӔӕӘӡ ӞӘӠӝӑӔӑӨӘ 

                   (G)T,P0.         (8) 

Әӛ  ӨӔӛӗӮӕӔӕӘӡӐӗӕӘӡ, ӠӝӓӔӡӐӪ ӞӠӝӪӔӡӘӡ ӛӘӛӓӘӜӐӠӔӝӑӘӡӐӡ 

ӡӘӡӢӔӛӘӡ  ӛӐӡӐ ӣӪӕӚӔӚӘӐ, ӛӔ -5   ӤӝӠӛӣӚӐ  ӛӘӘӦӔӑӡ ӡӮӕӐ  

 ӡӣӠ. 9 ӒӠӐӤӘәӘ ӔӜӗӐӚӞӘӘӡ ӐӡӐӮӡӜӔӚӐӓ 

ӡӐӮӔӡ, әӔӠӫӝӓ                                               dE=TdS-PdV.  (9)                                              

ӘӡӔӗ ӨӔӛӗӮӕӔӕӐӨӘ, ӠӝӓӔӡӐӪ  ӣӤӠӝ ӛӝӡӐӮӔӠӮӔӑӣӚӘӐ ӞӠӝӪӔӡӘӡ ӛӘӛӓӘӜӐӠӔӝӑӐ 

ӓӐӮӐӡӘӐӗӓӔӡ ӛӣӓӛӘӕӘ ӬӜӔӕӘӡ  (ӡӣӠ.9) ӞӘӠӝӑӔӑӨӘ, ӨӔӛӝӐӥӕӗ ӔӜӗӐӚӞӘӘӡ ӪӜӔӑӐ.  

ӛӐӠӢӘӕӐӓ Ӡӝӛ ӕӗӥӕӐӗ,  ӔӜӗӐӚӞӘӐ ӔӜӔӠӒӘӐӐ, ӠӝӛӔӚӘӪ  ӨӔӘӫӚӔӑӐ ӒӐӓӐӧӕӐӜӘӚ ӘӥӜӔӡ 

ӡӘӗӑӣӠ ӔӜӔӠӒӘӐӨӘ, ӒӐӜӡӐӖӦӕӠӣӚӘ ӛӣӓӛӘӕӘ ӬӜӔӕӘӡӐӡ.  

                                                                      H=E+PV.               (10) 

ӐӛӒӕӐӠӐӓ, ӔӜӗӐӚӞӘӐ ӬӐӠӛӝӐӓӒӔӜӡ ӡӮӔӣӚӘӡ ӨӘӜӐӒӐӜӘ ӔӜӔӠӒӘӘӡӐ ӓӐ Әӛ ӛӣӨӐӝӑӘӡ ӯӐӛӡ,  

ӠӝӛӔӚӘӪ ӣӜӓӐ ӓӐӘӮӐӠӯӝӡ ӘӛӘӡӐӗӕӘӡ, Ӡӝӛ V ӛӝӪӣӚӝӑӘӡ ӡӮӔӣӚӘ  ӨӔӕӘӧӕӐӜӝӗ P 

ӬӜӔӕӘӡ ӐӠӔӨӘ, ӠӝӛӔӚӘӪ ӡӮӔӣӚӗӐӜ ӬӝӜӐӡӬӝӠӝӑӐӨӘӐ. 

$ 4. ӛӧӐӠӘ ӡӮӔӣӚӔӑӘӡ ӒӐӤӐӠӗӝӔӑӐ 

ӐӘӠӘӡ ӡӘӗӑӣӠӘ ӒӐӤӐӠӗӝӔӑӐ  ӒӔӘ-ӚӣӡӐәӘӡ әӐӜӝӜӘӗ ӐӦӘӬӔӠӔӑӐ.  ӒӐӗӑӝӑӘӡӐӡ  

ӤӐӠӗӝӕӓӔӑӐ ӛӧӐӠӘ ӡӮӔӣӚӘӪ. ӒӐӜӡӮӕӐӕӔӑӘӗ ӐӘӠӘӡӐ ӓӐ ӡӘӗӮӘӡӐӒӐӜ, ӠӝӛӔӚӗӐӪ ӤӝӠӛӐ ӐӠ 

ӒӐӐөӜӘӐӗ, ӛӧӐӠӘ ӡӮӔӣӚӡ Ӑӥӕӡ  ӠӝӒӝӠӪ ӛӝӪӣӚӝӑӘӗӘ,  ӐӡӔӕӔ ӬӘӠӘӗӘ ӒӐӤӐӠӗӝӔӑӐ. 

ӕӗӥӕӐӗ, ӡӮӔӣӚӘӡ ӡӘӒӠӫӔ   0T  ӢӔӛӞӔӠӐӢӣӠӐӖӔ Әӧӝ  0l , ӮӝӚӝ   T ӢӔӛӞӔӠӐӢӣӠӐӛӓӔ 

ӒӐӗӑӝӑӘӡ ӨӔӛӓӔӒ ӒӐӮӓӐ Tl .  lllT  0   ӡӘӓӘӓӔӡ  ӔӬӝӓӔӑӐ ӐӑӡӝӚӣӢӣӠӘ ӬӐӒӠӫӔӚӔӑӐ, 

ӮӝӚӝ  


0

0

l

llT ӡ әӘ– ӤӐӠӓӝӑӘӗӘ ӬӐӒӠӫӔӚӔӑӐ, ӠӝӛӚӘӪ ӛӝӮӓӐ  Ӑӛ ӡӮӔӣӚӘӡ  

KTTT 0 Әӗ ӒӐӗӑӝӑӘӡ ӨӔӓӔӒӐӓ. ӪӓӔӑӘӓӐӜ ӒӐӛӝӛӓӘӜӐӠӔӝӑӡ, Ӡӝӛ ӐӠӪӗӣ ӘӡӔ 

ӓӘӓ ӢӔӛӞӔӠӐӢӣӠӣӚ ӨӣӐӚӔӓӨӘ ( KT 100 )   ӡӮӔӣӚӘӡ ӤӐӠӓӝӑӘӗӘ ӬӐӒӠӫӔӚӔӑӐ ӛӘӡӘ 

ӢӔӛӞӔӠӐӢӣӠӘӡ ӪӕӚӘӚӔӑӘӡ ӞӠӝӞӝӠӪӘӣӚӘӐ: 

                                                T
l

l

l

llT 





00

0 .    (1) 
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  -ӡ  ӬӘӠӘӗӘ ӒӐӤӐӠӗӝӔӑӘӡ әӝӔӤӘӪӘӔӜӢӘ ӔӬӝӓӔӑӐ. ӗӣ  1T  , ӛӐӨӘӜ ,
0l

l
     Ӕ.Ә. 

ӬӘӠӘӗӘ ӒӐӤӐӠӗӝӔӑӘӡ әӝӔӤӘӪӘӔӜӢӘ ӠӘӪӮӝӑӠӘӕӐӓ ӢӝӚӘӐ ӡӮӔӣӚӘӡ ӤӐӠӓӝӑӘӗӘ 

ӬӐӒӠӫӔӚӔӑӘӡӐ, ӛӘӡӘ ӔӠӗӘ ӒӠӐӓӣӡӘӗ ӒӐӗӑӝӑӘӡӐӡ. (1)  ӤӝӠӛӣӚӘӓӐӜ ӒӐӛӝӛӓӘӜӐӠӔӝӑӡ, 

Ӡӝӛ ӗӣ ӡӮӔӣӚӘ ӞӝӚӘәӠӘӡӢӐӚӣӠӘӐ, ӛӐӨӘӜ ӒӐӤӐӠӗӝӔӑӘӡӐӡ Әӡ ӛӐӢӣӚӝӑӡ ӛӝӪӣӚӝӑӐӨӘ 

                                                     )( Tll  10 .      (2) 

ӓӐ ӛӝӪӣӚӝӑӘӡ ӓӐӛӝәӘӓӔӑӣӚӔӑӐ ӢӔӛӞӔӠӐӢӣӠӐӖӔ ӒӐӛӝӘӡӐӮӔӑӐ ӤӝӠӛӣӚӘӗ: 

                                                     )( TVVT  10 .    (3) 

 Ӑӥ ӛӝӪӣӚӝӑӘӗӘ ӒӐӤӐӠӗӝӔӑӘӡ әӝӔӤӘӪӘӔӜӢӘӐ, ӠӝӛӔӚӘӪ ӒӐӛӝӡӐӮӐӕӡ ӡӮӔӣӚӘӡ 

ӛӝӪӣӚӝӑӘӡ ӤӐӠӓӝӑӘӗ ӜӐӛӐӢӡ ӛӘӡӘ ӔӠӗӘ ӒӠӐӓӣӡӘӗ ӒӐӗӑӝӑӘӡӐӡ. ӣӛӠӐӕӚӔӡ  

ӨӔӛӗӮӕӔӕӐӨӘ, ӡӐӬӧӘӡ ӢӔӛӞӔӠӐӢӣӠӐӓ ӘӦӔӑӔӜ C00 ӡ ӓӐ 

)(),( tVVtll tt   11 00 ,  ӡӐӓӐӪ  0l   ӡӐӬӧӘӡӘ ӡӘӒӠӫӔ ӓӐ 0V  ӛӝӪӣӚӝӑӐ Ӑӛ 

ӢӔӛӞӔӠӐӢӣӠӐӖӔ. ӕӗӥӕӐӗ,  ӡӮӔӣӚӘ ӐӠӘӡ әӣӑӘӡ ӤӝӠӛӘӡ, ӠӝӛӚӘӡ ӬӘӑӝӡ ӡӘӒӠӫӔ l -Әӡ 

ӢӝӚӘӐ. ӛӐӨӘӜ әӣӑӘӡ ӛӝӪӣӚӝӑӐ   
3lV  ӓӐ  ӛӔ-2 ӓӐ ӛӔ-3 ӤӝӠӛӣӚӔӑӘӓӐӜ ӛӘӕӘӦӔӑӗ: 
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00 11 )()( TlTV   .  (4) 

ӨӔӡӐӑӐӛӘӡӘ ӛӐӗӔӛӐӢӘәӣӠӘ ӒӐӠӓӐӥӛӜӔӑӘӡ ӨӔӛӓӔӒ ӛӘӕӘӦӔӑӗ: 
33233 TT   .           (5) 

ӘӛӘӡ ӒӐӛӝ, Ӡӝӛ      ӛӪӘӠӔ ӡӘӓӘӓӔӐ, ӛӘӡӘ әӕӐӓӠӐӢӘ әӘӓӔӕ ӣӤӠӝ ӛӪӘӠӔ ӘӥӜӔӑӐ ӓӐ 

ӨӔӘӫӚӔӑӐ ӛӔ-(5) ӤӝӠӛӣӚӘӡ ӛӐӠӯӕӔӜӐ ӛӮӐӠӔӡ, ӛӔӝӠӔ ӓӐ ӛӔӡӐӛӔ ӬӔӕӠӔӑӘ ӣӒӣӚӔӑӔӚӕӧӝӗ, 

ӠӐӪ ӛӝӒӕӪӔӛӡ: 

 3 .           (6) 

Ӕ.Ә. ӘӖӝӢӠӝӞӘӣӚӘ ӡӮӔӣӚӘӡ ӛӝӪӣӚӝӑӘӗӘ ӒӐӤӐӠӗӝӔӑӘӡ әӝӔӤӘӪӘӔӜӢӘ ӡӐӛӛӐӒӘ 

ӬӘӠӘӗӘ ӒӐӤӐӠӗӝӔӑӘӡ әӝӔӤӘӪӘӔӜӢӘӡ ӢӝӚӘӐ. ӐӜӘӖӝӢӠӝӞӘӣӚӘ ӡӮӔӣӚӔӑӘӡӗӕӘӡ  

ӬӘӠӘӗӘ ӒӐӤӐӠӗӝӔӑӘӡ әӝӔӤӘӪӘӔӜӢӘ ӡӮӕӐӓӐӡӮӕӐ ӛӘӛӐӠӗӣӚӔӑӘӗ ӡӮӕӐӓӐӡӮӕӐӐ.  

ӐӛӘӢӝӛӐӪ, ӗӣ әӠӘӡӢӐӚӡ ӔӥӜӔӑӐ ӡӤӔӠӝӡ ӤӝӠӛӐ, ӛӐӨӘӜ ӛӘӡӘ ӒӐӗӑӝӑӘӡӐӡ (ӐӜ ӒӐӪӘӕӔӑӘӡӐӡ) 

ӘӒӘ ӛӘӘӦӔӑӡ ӡӐӛӦӔӠӫӘӐӜӘ ӔӚӘӤӡӝӘӓӘӡ ӤӝӠӛӐӡ. Ӑӛ ӓӠӝӡ ӡӮӔӣӚӘӡ ӬӘӠӘӗӘ 

ӒӐӤӐӠӗӝӔӑӘӡ   әӝӔӤӘӪӘӔӜӢӔӑӡ 321  ,,  Ӑӛ ӔӚӘӤӡӝӘӓӘӡ ӦӔӠӫӔӑӘӡ ӛӘӛӐӠӗ 

ӔӬӝӓӔӑӐӗ ӡӘӗӑӣӠӘ ӒӐӤӐӠӗӝӔӑӘӡ әӝӔӤӘӪӘӔӜӢӔӑӘ.  Ӑӛ ӓӠӝӡ әӣӑӣӠӘ ӡӘӛӔӢӠӘӘӡ 

ӛӝӜӝәӠӘӡӢӐӚӘӡӗӕӘӡ, 

                                                  321   .     (7) 

ӐӜӐӚӝӒӘӣӠӐӓ ӞӝӚӘәӠӘӡӢӐӚӣӠӘ ӐӜӣ ӘӖӝӢӠӝӞӘӣӚӘ ӡӮӔӣӚӘӡӗӕӘӡ (ӬӘӠӘӗӘ 

әӝӔӤӘӪӘӔӜӢӔӑӘ ӡӮӕӐӓӐӡӮӕӐ ӛӘӛӐӠӗӣӚӔӑӘӗ ӔӠӗӛӐӜӔӗӘӡ ӢӝӚӘӐ)  321   . 

ӐӛӒӕӐӠӐӓ,  ӛӘӕӘӦӔӑӗ ӘӡӔӕ  ӜӐӪӜӝӑ  ӤӝӠӛӣӚӐӡ: 

                                                               3     

ӡӘӗӑӣӠӘ ӒӐӤӐӠӗӝӔӑӘӡ әӝӔӤӘӪӘӔӜӢӔӑӘ  ӛӪӘӠӔ ӡӘӓӘӓӘӡӐӐ. ӛӐӒ., ӠәӘӜӘӡӗӕӘӡ  

61012   ӒӠӐӓ-1, ӗӘӗӑӔӠӘӡӐӗӕӘӡ 
61019    ӒӠӐӓ-1, ӮӝӚӝ ӐӚӣӛӘӜӘӡӗӕӘӡ   

61026   ӒӠӐӓ-1. ӐӠӡӔӑӝӑӔӜ ӐӡӔӕӔ  ӜӘӕӗӘӔӠӔӑӔӑӘ, ӠӝӛӔӚӗӐ ӡӘӗӑӣӠӘ ӒӐӤӐӠӗӝӔӑӘӡ 

әӝӔӤӘӪӘӔӜӢӘ ӒӐӜӡӐәӣӗӔӠӑӘӗ ӛӪӘӠӔӐ. ӛӐӒ.,  әӕӐӠӪӘӡӗӕӘӡ  
61050  ,  ӒӠӐӓ-1, ӮӝӚӝ 

ӘӜӛӐӠӘӡӐӗӕӘӡ (ӠәӘӜӘӡӐ ӓӐ ӜӘәӔӚӘӡ ӨӔӜӐӓӜӝӑӘ,  NiFe %36 ) 6101    ӒӠӐӓ-1.  
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ӐӡӔӗӘ ӜӘӕӗӘӔӠӔӑӔӑӘ ӒӐӛӝӘӧӔӜӔӑӐ  ӮӔӚӡӐӬӧӝӗӛӨӔӜӔӑӚӝӑӐӨӘ, ӡӐӓӐӪ ӡӐӭӘӠӝӐ ӓӘӓӘ 

ӡӘӖӣӡӢӔ. ӒӐӗӑӝӑӘӡ  ӨӔӓӔӒӐӓ ӛӧӐӠӘ ӡӮӔӣӚӘӡ ӒӐӤӐӠӗӝӔӑӐ ӐӘӮӡӜӔӑӐ ӨӔӛӓӔӒӜӐӘӠӐӓ. 

ӪӜӝӑӘӚӘӐ, Ӡӝӛ ӡӮӔӣӚӘӡ ӨӔӛӐӓӒӔӜӔӚ ӜӐӬӘӚӐәӔӑӡ ӨӝӠӘӡ ӛӝӥӛӔӓӔӑӡ ӛӘӖӘӓӕӘӡ ӓӐ 

ӒӐӜӖӘӓӕӘӡ ӫӐӚӔӑӘ – ӓӘӓ ӛӐӜӫӘӚӖӔ ӛӘӖӘӓӕӘӡ, ӫӐӚӘӐӜ ӛӪӘӠӔ ӛӐӜӫӘӚӖӔ әӘ - ӒӐӜӖӘӓӕӘӡ 

(ӡӣӠ.8). ӐӠӐӓӔӤӝӠӛӘӠӔӑӣӚ ӨӔӛӗӮӕӔӕӐӨӘ әӘ  Ӕӡ ӫӐӚӔӑӘ ӔӠӗӛӐӜӔӗӡ ӐӬӝӜӐӡӬӝӠӔӑӔӜ  

( 0rr  ).  ӗӣ ӜӐӬӘӚӐәӘ ӒӐӓӐӮӠӘӚӘӐ 0r is ӛӐӠӯӕӜӘӕ, ӛӐӨӘӜ Ӑӛ ӓӠӝӡ ӬӐӠӛӝӘӥӛӜӔӑӐ ӫӐӚӐ, 

ӠӝӛӔӚӘӪ  ӪӓӘӚӝӑӡ  ӜӐӬӘӚӐәӘ ӓӐӐӑӠӣӜӝӡ ӬӝӜӡӬӝӠӝӑӘӡ ӛӓӒӝӛӐӠӔӝӑӐӨӘ (ӛӘӖӘӓӕӘӡ 

ӫӐӚӐ). ӞӘӠӘӥӘӗ, r0 ӜӐӬӘӚӐәӘӡ   ӛӐӠӪӮӜӘӕ ӒӐӓӐӮӠӘӡӐӡ әӘ ӒӐӜӖӘӓӕӘӡ ӫӐӚӐ ( 0r   ӡӐӨӣӐӚӝ 

ӛӐӜӫӘӚӘ ӜӐӬӘӚӐәӔӑӡ ӨӝӠӘӡ) ӐӜӣ ӠӝӓӔӡӐӪ ӐӠ ӒӕӐӥӕӡ ӓӔӤӝӠӛӐӪӘӐ. ӜӐӬӘӚӐәӔӑӘӡ ӠӮӔӕӐ ӐӠ 

ӐӠӘӡ ӛәӐӪӠӐӓ ӰӐӠӛӝӜӘӣӚӘ. Ӕӡ Ӡӝӛ ӰӐӠӛӝӜӘӣӚӘ ӧӝӤӘӚӘӧӝ, ӛӐӨӘӜ ӘӛӘӡ ӒӐӛӝ, Ӡӝӛ 

әӠӘӡӢӐӚӘӡ ӢӔӛӞӔӠӐӢӣӠӘӡ ӒӐӖӠӓӘӡӐӡ ӘӖӠӓӔӑӐ ӠӮӔӕӘӡ ӔӜӔӠӒӘӐ – ӠӮӔӕӘӡ ӐӛӞӚӘӢӣӓӐ, 

ӜӐӬӘӚӐәӔӑӡ ӨӝӠӘӡ ӡӐӨӣӐӚӝ ӛӐӜӫӘӚӘ ӐӠ ӨӔӘӪӕӚӔӑӝӓӐ ӓӐ ӒӐӗӑӝӑӘӡӐӡ  ӡӮӔӣӚӘ ӐӠ 

ӒӐӤӐӠӗӝӕӓӔӑӝӓӐ. ӛӐӒӠӐӛ, ӜӐӬӘӚӐәӔӑӘӡ ӠӮӔӕӐ ӛӧӐӠ ӡӮӔӣӚӨӘ ӐӠӐӰӐӠӛӝӜӘӣӚӘӐ. ӐӛӘӡ 

ӒӐӛӝ, ӜӐӬӘӚӐәӔӑӘӡ ӒӐӓӐӮӠӐ ӛӐӠӯӕӜӘӕ ӓӐ ӛӐӠӪӮӜӘӕ ӐӠ ӐӠӘӡ ӔӠӗӜӐӘӠӘ. Ӕӡ 

ӒӐӜӞӘӠӝӑӔӑӣӚӘӐ  Әӛ ӫӐӚӘӡ ӮӐӡӘӐӗӘӗ, ӠӝӛӔӚӘӪ ӜӐӬӘӚӐәӔӑӡ ӨӝӠӘӡ ӣӠӗӘӔӠӗӥӛӔӓӔӑӡ. 

әӔӠӫӝӓ, ӨӔӓӐӠӔӑӘӗ ӓӘӓ ӛӐӜӫӘӚӔӑӖӔ 0rr ( ) ӣӠӗӘӔӠӗӥӛӔӓӔӑӘӡ ӯӐӛӣӠ ӫӐӚӐӡ Ӑӥӕӡ 

ӛӘӖӘӓӕӘӡ ӮӐӡӘӐӗӘ, ӛӪӘӠӔ ӛӐӜӫӘӚӔӑӖӔ  0rr ( )  әӘ – ӒӐӜӖӘӓӕӘӡӐ  (ӡӣӠ.1, ӡӣӠ.10).  

ӐӛӐӡӗӐӜ, ӒӐӜӖӘӓӕӘӡ ӫӐӚӐ ӘӖӠӓӔӑӐ ӒӐӪӘӚӔӑӘӗ ӣӤӠӝ ӡӬӠӐӤӐӓ, ӛӐӜӫӘӚӘӡ ӒӐӓӘӓӔӑӘӗ, 

ӕӘӓӠӔ ӛӘӖӘӓӕӘӡ ӫӐӚӐ. ӠӝӒӝӠӪ ӡӣӠӐӗӘӓӐӜ,  өӐӜӡ ӛӐӜӫӘӚӘӡ ӨӔӛӪӘӠӔӑӘӗ ӯӐӛӣӠӘ ӫӐӚӘӡ 

ӐӑӡӝӚӣӢӣӠӘ ӛӜӘӨӕӜӔӚӝӑӐ (ӣӐӠӧӝӤӘӗӝӑӐ ӛӘӣӗӘӗӔӑӡ, 

Ӡӝӛ ӒӕӐӥӕӡ ӛӘӖӘӓӕӐ, ӓӐӓӔӑӘӗӝӑӐ - ӒӐӜӖӘӓӕӐ) ӘӖӠӓӔӑӐ 

ӓӐ ӛӐӥӡӘӛӐӚӣӠӘӐ 1rr     ӛӐӜӫӘӚӖӔ.  ӨӔӡӐӑӐӛӘӡӐӓ, 

ӠӮӔӕӘӡ ӐӛӞӚӘӢӣӓӐ ӡӮӔӣӚӘӡ ӒӐӗӑӝӑӘӡӐӡ ӔӠӗӜӐӘӠӐӓ ӐӠ 

ӘӖӠӓӔӑӐ.  Әӡ ӛӐӠӯӕӜӘӕ ӒӐӓӐӮӠӘӡӐӡ ӣӤӠӝ ӛӔӢӘӐ, ӕӘӓӠӔ 

ӛӐӠӪӮӜӘӕ, ӠӐӪ ӘӬӕӔӕӡ ӜӐӬӘӚӐәӔӑӡ ӨӝӠӘӡ ӛӐӜӫӘӚӘӡ 

ӒӐӖӠӓӐӡ, ӐӜӣ ӡӮӔӣӚӘӡ ӒӐӤӐӠӗӝӔӑӐӡ. ӛӐӨӐӡӐӓӐӛӔ, 

ӡӘӗӑӣӠӘ ӒӐӤӐӠӗӝӔӑӘӡ ӛӘӖӔӖӘӐ ӜӐӬӘӚӐәӔӑӘӡ ӠӮӔӕӘӡ 

ӐӠӐӰӐӠӛӝӜӘӣӚӝӑӐ  (ӐӜӰӐӠӛӝӜӘӣӚӝӑӐ).  

ӡӣӠ.10. ӐӢӝӛӔӑӡ ӨӝӠӘӡ ӛӘӖӘӓӕӘӡӐ ӓӐ ӒӐӜӖӘӓӕӘӡ ӫӐӚӔӑӘӡ ӒӐӛӝӛӡӐӮӕӔӚӘ ӒӠӐӤӘәӘ 

$ 5.  ӡӘӗӑӝӒӐӛӢӐӠӝӑӘӡ ӖӝӒӐӓӘ ӪӜӔӑӔӑӘ 

ӖӝӒӐӓӐӓ, ӔӜӔӠӒӘӘӡ ӒӐӓӐӢӐӜӐӡ, ӒӐӛӝӬӕӔӣӚӡ ӢӔӛӞӔӠӐӢӣӠӐӗӐ ӡӮӕӐӝӑӘӗ ӓӐ 

ӛӝӚӔәӣӚӔӑӘӡ ӥӐӝӡӣӠӘ ӛӝӫӠӐӝӑӘӗ, ӗӑӝӒӐӛӢӐӠӝӑӐ ӔӬӝӓӔӑӐ.  ӘӓӔӐӚӣӠӘ 

әӠӘӡӢӐӚӘӡӐӗӕӘӡ, ӛӐӗӔӛӐӢӘәӣӠӘ ӗӔӝӠӘӘӡ ӒӐӛӝӧӔӜӔӑӐ  ӘӫӚӔӕӐ ӡӐӨӣӐӚӔӑӐӡ 

әӠӘӡӢӐӚӣӠӘ ӒӘӡӝӡӘӡ  ӛӠӐӕӐӚӘ ӗӕӘӡӔӑӐ ӐӘӮӡӜӐӡ. әӔӠӫӝӓ, ӡӘӛәӕӠӘӕӔ, ӓӘӔӚӔӥӢӠӘәӣӚӘ 

ӒӐӜӕӚӐӓӝӑӐ, ӮӕӔӓӠӘӗӘ ӡӘӗӑӝӢӔӕӐӓӝӑӐ, ӓӠӔәӐӓӘ ӗӕӘӡӔӑӔӑӘ. ӧӕӔӚӐ Ӕӡ ӗӕӘӡӔӑӐ, 

ӒӐӜӔәӣӗӕӜӔӑӐ ӛӝӪӣӚӝӑӘӗӡ  ӐӜ  ӡӢӠӣӥӢӣӠӣӚӐӓ-ӐӠӐӛӒӠӫӜӝӑӘӐӠӔӡ. ӛӐӒӠӐӛ,  

әӠӘӡӢӐӚӣӠӘ ӡӮӔӣӚӔӑӘ ӐӠ ӐӠӘӐӜ ӘӓӔӐӚӣӠӘ, ӘӡӘӜӘ ӨӔӘӪӐӕӔӜ ӣӐӛӠӐӕ ӓӔӤӔӥӢӔӑӡ.  
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ӓӔӤӔӥӢӔӑӘ әӘ  ӓӘӓ ӒӐӕӚӔӜӐӡ ӐӮӓӔӜӔӜ ӘӡӔӗ ӗӕӘӡӔӑӔӑӖӔ, ӠӝӒӝӠӔӑӘӪӐӐ: ӡӘӛӢәӘӪӔ, 

ӔӚӔӥӢӠӝӒӐӛӢӐӠӔӑӚӝӑӐ, ӰӘӡӢӔӠӔӖӘӡӘ. ӐӛӘӢӝӛӐӪ ӗӕӘӡӔӑӔӑӡ, ӠӝӛӚӔӑӘӪ ӫӚӘӔӠӐӐ  

ӓӐӛӝәӘӓӔӑӣӚӘ әӠӘӡӢӐӚӘӡ ӛӝӬӔӠӘӒӔӑӣӚӔӑӘӡ 

ӮӐӠӘӡӮӗӐӜ-ӒӐӜӔәӣӗӕӜӔӑӘӐӜ ӡӢӠӣӥӢӣӠӣӚӐӓ-

ӛӒӠӫӜӝӑӘӐӠӔӡ. ӘӓӔӐӚӣӠӘӓӐӜ  ӒӐӓӐӮӕӔӕӘӡ  

ӔӠӗ-ӔӠӗӘ ӡӐӮӔӐ ӡӘӗӑӣӠӘ ӠӮӔӕӔӑӘ. ӨӔӕӔӪӐӓӝӗ 

ӛӘӡ ӒӐӜӮӘӚӕӐӡ ӝӠӘ ӜӐӬӘӚӐӓ:1. ӐӢӝӛӔӑӘӡ 

ӠӮӔӕӐӗӐ ӒӐӜӮӘӚӕӐ, ӑӘӠӗӕӔӑӘӡӐ ӓӐ ӖӐӛӑӐӠӔӑӘӡ  

11. ӐӢӝӛӔӑӘӡ ӠӮӔӕӐӗӐ ӒӐӜӮӘӚӕӘӡ ӡӥӔӛӐ, ӑӘӠӗӕӔӑӘӗӐ ӓӐ ӖӐӛӑӐӠӔӑӘӗ 

ӡӐӨӣӐӚӔӑӘӗ (ӛӐӠӢӘӕӘ- ӡӣӠ.11); 2. ӣӤӠӝ ӖӝӒӐӓӘ ӐӜӐӚӘӖӘ, ӛӧӐӠӘ ӡӮӔӣӚӔӑӘӡ ӡӘӗӑӣӠӘ 

ӔӜӔӠӒӘӘӡ ӒӐӜӮӘӚӕӘӗ  (ӘӮ.$ 7, ӡӣӠ.12). 

ӡӘӗӑӣӠӘ ӠӮӔӕӔӑӘ. ӘӓӔӐӚӣӠ ӒӘӡӝӡӨӘ ӐӢӝӛӔӑӡ ӣӜӓӐ ӔәӐӕӝӗ ӛӐӗӗӕӘӡ ӒӐӜәӣӗӕӜӘӚӘ 

ӐӓӒӘӚӔӑӘ, ӛӐӒӠӐӛ, ӐӠӪӔӠӗӘ әӠӘӡӢӐӚӘ ӐӠӐӐ ӐӑӡӝӚӣӢӣӠӐӓ. ӛӢәӘӪӔ.  ӛӐӗӘ 

ӓӔӤӝӠӛӘӠӔӑӐ ӨӔӡӐӫӚӔӑӔӚӘӐ ӒӐӠәӕӔӣӚӘ ӫӐӚӔӑӘӡ ӖӔӛӝӥӛӔӓӔӑӘӗ ӐӜӣ ӒӐӠәӕӔӣӚӘ 

ӛӣӨӐӝӑӘӡ ӨӔӡӠӣӚӔӑӘӗ- ӐӢӝӛӔӑӘ ӬӐӕӐӜӐӪӕӚӝӗ ӗӐӕӘӐӜӗӘ ӐӓӒӘӚӔӑӘӓӐӜ.  

ӡӘӜӐӛӓӕӘӚӔӨӘ, ӫӐӚӔӑӘ, ӠӝӛӚӔӑӘӪ ӐәӐӕӔӑӔӜ ӐӢӝӛӔӑӡ ӒӘӡӝӡӘӡ әӕӐӜӫӔӑӨӘ, ӡӐәӛӐӝӓ 

ӡӣӡӢӘӐ. ӐӛӘӢӝӛ, әӠӘӡӢӐӚӨӘ  ӡӐәӛӐӠӘӡӘӐ ӗӕӘӗ ӐӢӝӛӔӑӘӡ  ӡӘӗӑӣӠӘ ӔӜӔӠӒӘӐӪ әӘ 

ӘӛӘӡӐӗӕӘӡ, Ӡӝӛ ӕӐӘӫӣӚӝӗ ӘӡӘӜӘ ӬӝӜӐӡӬӝӠӣӚӘ ӛӓӒӝӛӐӠӔӝӑӘӓӜ ӒӐӓӐӕӘӓӜӔӜ 

(ӬӐӜӐӪӕӚӓӜӔӜ)  ӡӐәӛӐӝ ӛӐӜӫӘӚӔӑӖӔ,  (ӐӢӝӛӗӨӝӠӘӡӘ ӛӐӜӫӘӚӘӡ) ӓӐӐӮӚӝӔӑӘӗ 5-10%-Әӗ. 

ӐӢӝӛӗӐ ӠӮӔӕӘӡ ӬӝӜӐӡӬӝӠӣӚӘ ӛӓӒӝӛӐӠӔӝӑ ӒӐӜӘӡӐӖӦӕӠӔӑӐ ӛӐӗӘ ӣӠӗӘӔӠӗ-ӛӘӖӘӓӕӘӡӐ 

ӓӐ ӒӐӜӖӘӓӕӘӡ ӫӐӚӔӑӘӡ ӢӝӚӝӑӘӗ. ӬӝӜӐӡӬӝӠӝӑӘӡӐӡ ӛӧӐӠӘ ӡӮӔӣӚӘӡ ӞӝӢӔӜӪӘӣӠӘ 

ӔӜӔӠӒӘӐ ӣӜӓӐ Әӧӝӡ ӛӘӜӘӛӐӚӣӠӘ.  ӒӠӐӤӘәӖӔ  (ӘӮ. ӡӣӠ.10)  ӜӐөӕӔӜӔӑӘӐ ӛӧӐӠӘ ӡӮӔӣӚӘӡ 

ӒӘӡӝӡӨӘ  ӐӢӝӛӘӡ ӞӝӢӔӜӪӘӣӠӘ ӔӜӔӠӒӘӘӡ  Ea ӓӐӛӝәӘӓӔӑӣӚӔӑӘӡ ӒӠӐӤӘәӘ, ӐӢӝӛӔӑӡ ӨӝӠӘӡ 

ӛӐӜӫӘӚӖӔ. ӗӣ ӡӘӑӠӢӧӔӗӐ ӨӝӠӘӡ ӛӐӜӫӘӚӘ ӓӘӓӘӐ, ӛӐӨӘӜ ӞӘӠӝӑӘӗӐӓ ӞӝӢӔӜӪӘӣӠӘ 

ӔӜӔӠӒӘӐӡ ӗӕӚӘӐӜ ӜӣӚӘӡ ӢӝӚӐӓ. Ӑӛ ӓӠӝӡ  ӐӢӝӛӔӑӘ ӔӠӗӘӛӔӝӠӔӡӗӐӜ ӞӠӐӥӢӘәӣӚӐӓ ӐӠ 

ӣӠӗӘӔӠӗӛӝӥӛӔӓӔӑӔӜ. ӐӢӝӛӔӑӡ ӨӝӠӘӡ ӛӐӜӫӘӚӘӡ ӨӔӛӪӘӠӔӑӘӗ ӞӝӢӔӜӪӘӣӠӘ ӔӜӔӠӒӘӐ 

ӛӪӘӠӓӔӑӐ. ӑӝӚӝӡ,  ӠӐӦӐӪ әӠӘӢӘәӣӚ ӛӐӜӫӘӚӖӔ, ӞӝӢӔӜӪӘӣӠӘ E ӔӜӔӠӒӘӐ ӒӐӘӕӚӘӡ ӠӐ 

ӛӘӜӘӛӣӛӡ, ӡӬӠӐӤӐӓ ӘӖӠӓӔӑӐ.  ӔӡӔӪ ӐӮӡӜӐӓӘӐ, ӠӐӓӒӐӜ ӛӧӐӠӘ ӡӮӔӣӚӔӑӘӡ ӡӘӛәӕӠӘӕӔ 

ӤӘӥӡӘӠӔӑӣӚӘ ӡӘӓӘӓӔӐ ӓӐ Әӡ ӮӐӖӝӕӜӐӓ ӐӠ ӘӪӕӚӔӑӐ. ӒӠӐӤӘәӘӡ ӧӕӔӚӐӖӔ ӛӜӘӨӕӜӔӚӝӕӐӜӘ 

ӜӐӬӘӚӘ ӛӓӔӑӐӠӔӝӑӡ ӛӘӜӘӛӣӛӘӡ ӛӘӛӓӔӑӐӠӔӓ, ӡӐӓӐӪ ӐӢӝӛӘ ӐӠ ӒӐӜӘӪӓӘӡ ӠӐӘӛӔ ӫӐӚӘӡ 

ӯӐӛӣӠ ӖӔӛӝӥӛӔӓӔӑӐӡ, ӛӔӖӝӑӔӚӘ ӐӢӝӛӔӑӘӡӐӒӐӜ. ӛӐӠӢӘӕӐӓ ӨӔӒӕӘӫӚӘӐ ӛӘӕӘӦӝӗ, Ӡӝӛ  

(ӡӠӣӚӐӓ ӨӔӘӫӚӔӑӐ ӘӮ. ӡӞӔӪ. ӡӐӮӔӚӛӫӦӕӐӜӔӚӝӔӑӨӘ, ӠӝӛӚӔӑӘӪ ӛӘӗӘӢӔӑӣӚӘӐ 

ӡӐӮӔӚӛӫӠӕӐӜӔӚӝӡ ӑӝӚӝӨӘ) ӫӐӚӐ F1, ӠӝӛӔӚӘӪ ӛӝӥӛӔӓӔӑӡ ӗӘӗӝӔӣӚ ӐӢӝӛӖӔ,  ӐӠӘӡ 

ӐӢӝӛӘӡ ӬӐӜӐӪӕӚӔӑӘӡ ӤӣӜӥӪӘӐ   

                                      F1=-d(E)/du=-u.              (1) 

ӛӐӨӘӜ ӓӘӤӔӠӔӜӪӘӐӚӣӠ ӤӝӠӛӣӚӐӡ, ӠӝӛӚӘӗӐӪ ӐӦӘӬӔӠӔӑӐ Ӕӡ ӛӝӫӠӐӝӑӐ ӔӥӜӔӑӐ ӡӐӮӔ:             

                                   md
2
u/dt

2
=-u,                  (2) 

ӡӐӓӐӪ  m ӐӢӝӛӘӡ ӛӐӡӐӐ.  ӐӛӝӜӐӮӡӜӡ Ӑӥӕӡ ӡӐӮӔ;   u=A0cos(/m t)
-1/2. (3)  
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ӨӔӡӐӑӐӛӘӡӐӓ, ӐӢӝӛӘӡ ӠӮӔӕӘӡ әӣӗӮӣӠӘ ӡӘӮӨӘӠӔ ӘӥӜӔӑӐ = (/m)
-1/2

  , ӮӝӚӝ Ӕ.Ӭ. 

ӐӘӜӨӢӐӘӜӘӡ   ӡӘӮӨӘӠӔ        1/2 (/m)
-1/2

 .             (4) 

ӠӐӓӒӐӜӐӪ,  ӔӥӡӞӔӠӘӛӔӜӢӣӚӘ ӒӐӖӝӛӕӔӑӘӗ, ӐӢӝӛӗӐ ӛӐӡӐ ӓӐӓӒӔӜӘӚӘӐ, ӨӔӡӐӫӚӔӑӔӚӘӐ 

ӡӘӮӨӘӠӘӡ ӒӐӛӝӗӕӚӐӪ, ӗӣ ӒӕӔӪӝӓӘӜӔӑӐ  (ӐӚӤӐ). ӨӔӕӔӪӐӓӝӗ  ӛӘӡ ӒӐӛӝӗӕӚӐӡ  

ӛӐӠӢӘӕӐӓ. ӓӐӕӣӨӕӐӗ, Ӡӝӛ ӔӚӔӛӔӜӢӐӠӣӚ әӣӑӨӘ ӓӐӡӐӨӕӔӑӘӐ ӰӣәӘӡ әӐӜӝӜӘӡ ӒӐӛӝӧӔӜӔӑӐ, 

ӛӐӨӘӜ a–ӒӐӭӘӛӕӐ (Ӕӡ ӐӠӐӐ ӐӚӤӐ, ӔӡӐӐ әӣӑӘӡ ӬӘӑӝӡ ӡӘӛӐӦӚӔ a), ӠӝӛӔӚӘӪ ӬӐӠӛӝӘӥӛӜӔӑӐ 

F2 ӫӐӚӘӡ ӖӔӛӝӥӛӔӓӔӑӘӗ ӔӚӔӛӔӜӢӐӠӣӚ  ӣӑӐӜӖӔ, ӢӝӚӘ ӘӥӜӔӑӐ:    Ya/a0= F2/a
2

0 (5), 

ӡӐӓӐӪ  a2
0 әӣӑӘӡ ӬӘӑӝӡ ӤӐӠӗӝӑӘӐ ӒӕӔӠӓӘӡ ӡӘӒӠӫӘӗ a0. ӒӐӛӝӓӘӡ, Ӡӝӛ     

ӒӐӜӘӡӐӖӦӕӠӔӑӐ ӠӝӒӝӠӪ ӫӐӚӐ, ӠӝӛӔӚӘӪ ӡӐӭӘӠӝӐ ӘӛӘӡӐӗӕӘӡ, Ӡӝӛ әӣӑӘӡ ӬӘӑӝӡ ӡӘӒӠӫӔ  

ӒӐӕӖӐӠӓӝӗ ӛӘӡӘ ӢӝӚӘ ӡӘӒӠӫӘӗ. ӔӡӐӐ ӘӣӜӒӘӡ ӛӝӓӣӚӘӡ ӐӠӡӘ ӓӐ ӛӘӡӘ ӡӘӓӘӓӔ Y1011  

Ӝ/ӛ2-Әӡ ӢӝӚӘӐ, ӨӔӡӐӑӐӛӘӡӐӓ 25  Ӝ/ӛ. ӗӣ ӛӝӕӘӒӝӜӔӑӗ, Ӡӝӛ ӡӞӘӚӔӜӫӘӡ, ӠәӘӜӘӡ, 

ӒӔӠӛӐӜӘӣӛӘӡ ӐӢӝӛӗӐ ӛӐӡӐ ӓӐӐӮӚӝӔӑӘӗ 10-25 әӒ ӢӝӚӘӐ, ӛӐӨӘӜ ӛӐӗӘ ӠӮӔӕӘӡ ӡӘӮӨӘӠӔ 

ӣӜӓӐ Әӧӝӡ 3.1012  ӰӔӠӪӘ. ӡӘӜӐӛӓӕӘӚӔӨӘ Әӡ ӪӝӢӐӗӘ ӣӤӠӝ ӛӔӢӘӐ ӓӐ ӨӔӐӓӒӔӜӡ 

3.1013  ӰӔӠӪӡ. ӐӛӘӢӝӛӐӪ, ӠӮӔӕӘӡ ӐӛӞӚӘӢӣӓӐ ӝӗӐӮӘӡ ӢӔӛӞӔӠӐӢӣӠӐӖӔ  ӨӔӐӓӒӔӜӡ  

ӐӜӒӡӢӠӔӛӘӡ ӛӔӐӡӔӓӡ, 1 ӐӜӒӡӢӠӔӛӘ=10-10ӛ-ӡ. ӐӢӝӛӗӐ ӧӕӔӚӐ ӨӔӡӐӫӚӝ ӛӝӫӠӐӝӑӘӡ ӐӜӐӚӘӖӛӐ 

ӠӔӐӚӣӠ әӠӘӡӢӐӚӔӑӨӘ ӐөӕӔӜӐ, Ӡӝӛ ӐӠӡӔӑӝӑӡ ӡӮӕӐ ӛӠӐӕӐӚӘ ӠӮӔӕӔӑӘӪ. ӘӡӘӜӘ ӘӬӧӔӑӘӐӜ  

өӕӔӜ ӛӘӔӠ ӒӐӛӝӗӕӚӘӚӘ ӡӘӓӘӓӘӓӐӜ ӓӐ ӛӪӘӠӓӔӑӘӐӜ  ӛӧӐӠӘ ӡӮӔӣӚӘӡ ӨӔӡӐӑӐӛӘӡ 

ӫӘӠӘӗӐӓ ӐәӣӡӢӘәӣӠ  ӠӮӔӕӔӑӐӛӓӔ.  ӔӡӐӐ ӓӐӑӐӚӡӘӮӨӘӠӐӜӘ ӑӒӔӠӘӗӘ  ӠӮӔӕӔӑӘ.  

ӗӘӗӝӔӣӚ  ӨӔӡӐӑӐӛӘӡӘ ӡӘӮӨӘӠӘӡ  ӛӔӥӐӜӘәӣӠ ӠӮӔӕӐӡ ӣӬӝӓӑӔӜ  ӤӝӜӝӜӡ. ӜӔӑӘӡӛӘӔӠӘ 

ӐӢӝӛӘӡ ӬӐӜӐӪӕӚӔӑӐ әӠӘӡӢӐӚӨӘ ӒӐӜӘӡӐӖӦӕӠӔӑӐ ӤӝӜӝӜӔӑӘӡ ӨӔәӠӔӑӘӗ. Ӑӛ ӓӠӝӡ  

ӗӘӗӝӔӣӚӘ ӤӝӜӝӜӘ  ӮӐӡӘӐӗӓӔӑӐ ӡӐәӣӗӐӠӘ ӔӜӔӠӒӘӘӗӐ (ӠӮӔӕӘӡ ӐӛӞӚӘӢӣӓӘӗ) ӓӐ   

ӠӮӔӕӘӡ ӡӘӮӨӘӠӘӗ.  

$ 6.  ӛӧӐӠӘ ӡӮӔӣӚӔӑӘӡ ӡӘӗӑӝӢӔӕӐӓӝӑӐ 

ӛӧӐӠӘ ӡӮӔӣӚӘӡ ӛӘӔӠ ӡӘӗӑӣӠӘ ӔӜӔӠӒӘӘӡ ӨӗӐӜӗӥӛӘӡ ӣӛӜӘӨӕӜӔӚӝӕӐӜӔӡӘ 

ӮӔӠӮӔӑӘӐ: 1. ӐӢӝӛӗӐ  ӠӮӔӕӘӡ ӘӜӢӔӜӡӘӕӝӑӘӡ ӒӐӖӠӓӐ, 2. ӔӚӔӥӢӠӝӜӗӐ ӐӦӒӖӜӔӑӘӡ 

ӔӜӔӠӒӘӘӡ ӒӐӖӠӓӐ ӓӐ 3. ӛӝӚӔәӣӚӐӗӐ ӑӠӣӜӕӘӗӘ ӛӝӫӠӐӝӑӘӡ ӒӐӖӠӓӐ.  ӐӥӔӓӐӜ ӧӕӔӚӐӖӔ 

ӛӜӘӨӕӜӔӚӝӕӐӜӘӐ ӞӘӠӕӔӚӘ.  ӛӧӐӠӘ ӡӮӔӣӚӘӡ ӡӐӔӠӗӝ ӔӜӔӠӒӘӐ  ӨӔӓӒӔӑӐ ӝӠӘ 

ӨӔӡӐәӠӔӑӘӡӐӒӐӜ. ӔӠӗӘ ӔӡӐӐ ӡӘӗӑӣӠӘ ӔӜӔӠӒӘӐ, ӛӔӝӠӔ  әӘ  Әӡ ӔӜӔӠӒӘӐ, ӠӝӛӔӚӘӪ ӨӔӣӫӚӘӐӗ 

ӨӔӘӫӘӜӝӜ ӛӧӐӠӛӐ ӡӮӔӣӚӔӑӛӐ ӢӔӛӞӔӠӐӢӣӠӘӡ ӐӑӡӝӚӣӢӣӠ ӜӣӚӖӔ.  ӝӠӘӕӔӡ ӯӐӛӘ ӔӠӗӐӓ 

ӨӔӐӓӒӔӜӡ ӨӘӜӐӒӐӜ ӔӜӔӠӒӘӐӡ E. ӠӐ ӗӥӛӐ ӣӜӓӐ, Ӕӡ ӣәӐӜӐӡәӜӔӚӘ ӓӐӛӝәӘӓӔӑӣӚӘӐ 

ӢӔӛӞӔӠӐӢӣӠӐӖӔ, ӛӐӒӠӐӛ ӘӡӢӝӠӘӣӚӐӓ ӛӝӮӓӐ ӘӡӔ, Ӡӝӛ ӛӔӢӘ ӧӣӠӐӓӦӔӑӐ ӛӘӔӥӪӐ ӨӘӜӐӒӐӜӘ 

ӔӜӔӠӒӘӘӡ ӢӔӛӞӔӠӐӢӣӠӐӖӔ ӓӐӛӝәӘӓӔӑӣӚӔӑӐӡ ӓӐ Әӡ ӣәӕӔ ӒӐӛӝӗӕӚӘӚӘӐ  өӕӔӜӗӕӘӡ 

ӜӐӪӜӝӑӘ ӤӝӠӛӣӚӘӗ:  

                                        Cv=(E/T)v  .                 (1) 

ӡӐӓӐӪ  Cv   ӔӡӐӐ ӛӝӚӣӠӘ ӡӘӗӑӝӢӔӕӐӓӝӑӐ ӛӣӓӛӘӕӘ ӛӝӪӣӚӝӑӘӡӐӡ. Cv  өӕӔӜӗӕӘӡ 

ӪӜӝӑӘӚ ӢӔӛӞӔӠӐӢӣӠӐӗӐ ӘӜӢӔӠӕӐӚӨӘ  ӘӪӕӚӔӑӐ 0-ӓӐӜ 6-8әӐӚ/ӛӝӚӖӔ 
0
K  ӛӐӨӘӜ, 

ӠӝӓӔӡӐӪ ӔӠӗӐӢӝӛӘӐӜӘ ӘӓӔӐӚӣӠӘ ӐӘӠӘӡӐӗӕӘӡ Әӡ 3 әӐӚ/ӛӝӚӖӔ 
0
K ӢӝӚӘӐ. ӮӝӚӝ  
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ӡӠӣӚӘ ӡӘӗӑӝӢӔӕӐӓӝӑӐ (ӠӝӛӔӚӘӪ ӒӐӜӞӘӠӝӑӔӑӣӚӘ ӘӥӜӔӑӐ  ӠӝӒӝӠӪ ӒӘӡӝӡӘӗ, ӐӡӔӕӔ 

ӔӚӔӥӢӠӝӜӔӑӘӗ), ӣӜӓӐ Әӧӝӡ 93 әӐӚ/ӛӝӚӖӔ  
0
K. әӚӐӡӘәӣӠӘ ӗӔӝӠӘӘӡ ӒӐӛӝӧӔӜӔӑӐӡ Cv –

ӡӗӕӘӡ ӛӔӪӜӘӔӠӔӑӐ ӛӘӰӧӐӕӓӐ ӬӘӜӐӐӦӛӓӔӒӝӑӐӛӓӔ. әӔӠӫӝӓ, ӐӠ ӣӜӓӐ ӧӝӤӘӚӘӧӝ Cv  

ӢӔӛӞӔӠӐӢӣӠӣӚ әӝӔӤӘӪӘӔӜӢӘ, 6 әӐӚ/ӛӝӚӖӔ 
0
K -ӖӔ ӓӐӛӝәӘӓӔӑӣӚӘ. ӔӥӡӞӔӠӘӛӔӜӢӣӚӘ 

ӒӐӛӝӗӕӚӔӑӘ ӕӐӠӒӘӡӘ Әӧӝ  ӛӮӝӚӝӓ ӢӔӛӞӔӠӐӢӣӠӘӡ ӛӐӦӐӚӘ ӛӜӘӨӕӜӔӚӝӑӔӑӘӡӐӡ. 

ӒӐӛӝӡӐӕӐӚӘ ӛӝӫӔӑӜӘӚ ӘӥӜӐ ӐӘӜӨӢӐӘӜӘӡӐ ӓӐ ӓӔӑӐӘӡ ӛӘӔӠ, ӠӝӛӚӔӑӛӐӪ ӐӢӝӛӔӑӘӡ ӠӮӔӕӔӑӘӡ 

ӒӐӐӜӐӚӘӖӔӑӘӡӐӗӕӘӡ ӒӐӛӝӘӧӔӜӔӡ ӥӕӐӜӢӣӠӘ ӛӔӥӐӜӘәӘӡ ӛӘӓӒӝӛӐ. ӡӘӗӑӝӢӔӕӐӓӝӑӘӡ ӖӣӡӢӘ 

ӒӐӐӜӒӐӠӘӨӔӑӐ ӡӐәӛӐӝӓ ӠӗӣӚӘӐ, ӐӛӘӢӝӛ ӒӐӐӜӒӐӠӘӨӔӑӘӡ ӒӐӡӐӛӐӠӢӘӕӔӑӚӐӓ ӘӧӔӜӔӑӔӜ 

ӓӐӨӕӔӑӔӑӡ. ӧӕӔӚӐӖӔ ӝӞӢӘӛӐӚӣӠӘ Ӑӛ әӣӗӮӘӗ ӐӠӘӡ ӓӔӑӐӘӡ ӗӔӝӠӘӐ. ӐӑӡӝӚӣӢӣӠӘ 

ӢӔӛӞӔӠӐӢӣӠӘӡ ӝӓӜӐӕ  ӖӔӓӐ ӢӔӛӞӔӠӐӢӣӠӔӑӖӔ ӡӘӗӑӝӢӔӕӐӓӝӑӐ ӡӬӠӐӤӐӓ ӘӖӠӓӔӑӐ T
3
 –

Әӡ ӞӠӝӞӝӠӪӘӣӚӐӓ. ӣӤӠӝ  ӖӔӛӝӗ ӨӔӐӓӒӔӜӡ 6 әӐӚ/ӛӝӚӖӔ 
0
K. ӣӜӓӐ ӐӦӕӜӘӨӜӝӗ, Ӡӝӛ   T  

ӔӡӐӐ ӓӐӧӕӐӜӘӚӘ ӢӔӛӞӔӠӐӢӣӠӐ, Әӡ ӨӔӘӪӐӕӡ  D  ӛӣӓӛӘӕӐӡ,  ӠӝӛӔӚӘӪ ӓӔӑӐӘӡ  

ӢӔӛӞӔӠӐӢӣӠӘӡ  ӡӐӮӔӚӘӗӐӐ ӪӜӝӑӘӚӘ. ӠӝӓӔӡӐӪ T=D –ӡӘӗӑӝӢӔӕӐӓӝӑӐ ӨӔӐӓӒӔӜӡ 

ӠӔӐӚӣӠӘӡ ӗӘӗӥӛӘӡ 96% -ӡ. ӓӔӑӐӘӡ ӢӔӛӞӔӠӐӢӣӠӐ  ӓӐӛӝәӘӓӔӑӣӚӘӐ ӐӢӝӛӘӡ 

ӛӐӥӡӘӛӐӚӣӠӘ ӠӮӔӕӘӡ ӡӘӮӨӘӠӔӖӔ  D,     ӗӐӜӐӤӐӠӓӝӑӘӗ:  

                                      D =hD/k .           (2) 

ӡӐӓӐӪ h ӞӚӐӜәӘӡ ӛӣӓӛӘӕӐӐ, ӮӝӚӝ  k –ӑӝӚӪӛӐӜӘӡ ӛӣӓӛӘӕӐ.  ӓӔӑӐӘӡ ӢӔӛӞӔӠӐӢӣӠӐ 

ӛӘӐӮӚӝӔӑӘӗ ӔӛӗӮӕӔӕӐ ӡӐӖӦӕӐӠӡ, ӡӐӓӐӪ ӝӡӪӘӚӐӪӘӐ ӔӛӗӮӕӔӕӐ  ӛӐӦӐӚӢӔӛӞӔӠӐӢӣӠӣӚ 

ӐӠӔӡ әӚӐӡӘәӣӠӘ ӗӔӝӠӘӘӡ әӐӜӝӜӔӑӡ ӓӐ ӐӠӔӡ ӓӐӑӐӚ ӢӔӛӞӔӠӐӢӣӠӔӑӖӔ, ӡӐӓӐӪ ӗӐӕӡ ӘөӔӜӡ 

ӥӕӐӜӢӣӠӘ ӛӔӥӐӜӘәӘӡ ӔӤӔӥӢӔӑӘ.  ӓӐӑӐӚ ӢӔӛӞӔӠӐӢӣӠӐӖӔ ӡӘӗӑӝӢӔӕӐӓӝӑӐ  ӜӐәӚӔӑӘӐ,  

ӕӘӓӠӔ ӛӐӦӐӚӖӔ. ӛӔӠӮӔӕӘ ӐӢӝӛӔӑӘӡ ӐӦӒӖӜӔӑӐ ӓӐӑӐӚӘ ӢӔӛӞӔӠӐӢӣӠӘӡӐӡ ӒӐӫӜӔӚӔӑӣӚӘӐ.  

Ӕӡ ӘӛӘӗӐӐ ӒӐӜӞӘӠӝӑӔӑӣӚӘ, Ӡӝӛ ӛӐӗ ӐӠ ӨӔӣӫӚӘӐӗ ӨӔӘӫӘӜӝӜ ӜӔӑӘӡӛӘӔӠӘ ӔӜӔӠӒӘӐ.  

ӨӔӡӐӫӚӔӑӔӚӘӐ ӛӮӝӚӝӓ  ӓӘӡәӠӔӢӣӚӘ ӓӝӜӔӔӑӘӡ ӐӓӔӥӕӐӢӣӠӘ ӔӜӔӠӒӘӔӑӘӡ ӨӔӫӔӜӐ, 

ӠӝӛӚӔӑӘӪ ӔӠӗӘӛӔӝӠӘӡӐӒӐӜ  ӓӐӨӝӠӔӑӣӚӘӐ  h  ӡӘӓӘӓӘӗ.  ӨӔӡӐӑӐӛӘӡӐӓ ӓӐӑӐӚ 

ӢӔӛӞӔӠӐӢӣӠӔӑӖӔ ӝӡӪӘӚӐӢӝӠӘӡ ӔӜӔӠӒӘӘӡ ӖӠӓӐ   ӡӘӮӨӘӠӘӗ  ӔӠӗӘ ӓӝӜӘӓӐӜ 

ӛӔӝӠӔӛӓӔ  ӮӓӔӑӐ ӘӨӕӘӐӗӐӓ. ӐӛӘӡ ӛӘӖӔӖӘ әӘ ӘӛӐӨӘ ӛӓӒӝӛӐӠӔӝӑӡ,  Ӡӝӛ  ӓӝӜӔӔӑӘ ӫӐӚӘӐӜ 

ӐӠӘӐӜ  ӓӐӨӝӠӔӑӣӚӜӘ ӔӠӗӘӛӔӝӠӔӡ, ӒӐӜӡӮӕӐӕӔӑӘӗ  ӡӘӗӑӣӠӘӡӐӒӐӜ, ӡӐӓӐӪ Әӡ  kT - ӡ 

ӢӝӚӘӐ. ӛӐӦӐӚ ӢӔӛӞӔӠӐӢӣӠӐӖӔ әӘ (D--ӡ ӖӔӛӝӗ) ӓӝӜӔӔӑӡ ӨӝӠӘӡ ӛӐӜӫӘӚӘ ӛӪӘӠӓӔӑӐ.   

$ 7.  ӡӘӗӑӝӢӔӕӐӓӝӑӘӡ әӚӐӡӘәӣӠӘ ӗӔӝӠӘӐ 

 

ӬӐӠӛӝӕӘӓӒӘӜӝӗ, Ӡӝӛ ӛӧӐӠӘ ӡӮӔӣӚӘӡ ӡӐӔӠӗӝ ӡӘӗӑӝӢӔӕӐӓӝӑӐ ӨӔӓӒӔӑӐ  N 

ӐӢӝӛӘӡӐӒӐӜ, ӠӝӛӔӚӘӪ ӨӔӘӫӚӔӑӐ ӗӐӜӐӑӠӐӓ ӒӐӕӐӜӐӬӘӚӝӗ 3N ӝӡӪӘӚӐӢӝӠӐӓ 

(ӬӐӠӛӝӕӘӓӒӘӜӝӗ әӣӑӘ ӡӐӛӘ x,y,z  ӦӔӠӫӘӡ  ӒӐӡӬӕӠӘӕ, ӐӢӝӛӔӑӘӡ ӠӮӔӕӐӗӐ ӗӐӜӐӑӐӠӘ 

ӠӘӪӮӕӘӗ, ӗӘӗӝӔӣӚ ӛӐӗӒӐӜӡ ӨӔӣӫӚӘӐ ӠӮӔӕӐ ӡӐӛӘӕӔӡ ӒӐӡӬӕӠӘӕ). ӘӛӘӡӐӗӕӘӡ Ӡӝӛ ӡӐәӘӗӮӘ 

ӣӤӠӝ ӐӓӕӘӚӘ ӒӐӡӐӒӔӑӘ ӒӐӮӓӔӡ, ӒӐӕӐӠөӘӝӗ Ӕӡ  ӯӔӠ ӘӓӔӐӚӣӠӘ ӐӘӠӘӡӐӗӕӘӡ. ӘӓӔӐӚӣӠӘ  

ӒӐӖӘӡ ӛӓӒӝӛӐӠӔӑӘӡ ӒӐӜӢӝӚӔӑӘӓӐӜ  P,V,T    ӡӘӓӘӓӔӔӑӘ ӓӐәӐӕӨӘӠӔӑӣӚӜӘ ӐӠӘӐӜ 

ӤӝӠӛӣӚӘӗ:  

                                           PV=RT.      (1)  
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ӘӛӘӡӐӗӕӘӡ, Ӡӝӛ ӒӐӛӝӕӗӕӐӚӝӗ ӡӘӗӑӝӢӔӕӐӓӝӑӐ, ӣӜӓӐ 

ӒӐӛӝӕӡӐӮӝӗ ӐӘӠӘӡ ӬӜӔӕӐ өӐәӔӢӘӚ ӛӝӪӣӚӝӑӐӨӘ ӛӘӡӘ 

ӨӘӜӐӒӐӜӘ ӔӜӔӠӒӘӘӗ. ӒӐӜӕӡӐӖӦӕӠӝӗ ӬӜӔӕӐ, ӠӝӛӔӚӡӐӪ 

ӐӮӝӠӪӘӔӚӔӑӡ ӐӘӠӘ ӭӣӠӭӚӘӡ әӔӓӚӔӑӖӔ. ӕӗӥӕӐӢ, 

ӭӣӠӭӔӚӡ Ӑӥӕӡ әӣӑӘӡ ӤӝӠӛӐ ӓӐ ӛӘӡӘ ӗӘӗӝӔӣӚӘ ӒӕӔӠӓӘӡ 

ӤӐӠӗӝӑӘӐ   1ӛ2. ӛӐӨӘӜ ӫӐӚӐ F , ӠӝӛӔӚӘӪ ӛӝӥӛӔӓӔӑӡ 

әӔӓӔӚӖӔ, ӘӥӜӔӑӐ  ӬӜӔӕӐ P.  ӓӐӕӣӨӕӐӗ, Ӡӝӛ ӐӛӛӝӪӣӚӝӑӐӨӘ 

ӘӛӧӝӤӔӑӐ ӐӘӠӘӡ N  ӐӢӝӛӘ ӓӐ ӛӐӗӘ ӛӝӫӠӐӝӑӐ ӥӐӝӡӣӠӘӐ. 

  

ӡӣӠ. 12. әӣӑӘ әӝӝӠӓӘӜӐӢӗӐ ӡӘӡӢӔӛӐӡӗӐӜ ӔӠӗӐӓ  l--ӡӘӒӠӫӘӡ ӬӘӑӝӗӘ 

 

әӔӓӚӔӑӖӔ. ӕӗӥӕӐӗ ӭӣӠӭӔӚӡ Ӑӥӕӡ әӣӑӘӡ ӤӝӠӛӐ ӓӐ ӛӘӡӘ ӛӐӨӘӜ ӗӘӗӝӔӣӚӘ ӦӔӠӫӘӡ 

ӒӐӡӬӕӠӘӕ ӛӝӫӠӐӝӑӡ N/3 ӐӢӝӛӘ. ӓӐӕӣӨӕӐӗ, Ӡӝӛ ӛӐӗӘ ӡӘөӥӐӠӔӔӑӘ ӧӕӔӚӐ ӛӘӛӐӠӗӣӚӔӑӘӗ 

ӔӠӗӜӐӘӠӘӐ ӓӐ ӢӝӚӘӐ v –ӡӘ. ӛӐӨӘӜ  ӧӕӔӚӐ ӐӢӝӛӡ ӔӥӜӔӑӐ ӓӐӯӐӮӔӑӐӗӐ ӔӠӗӜӐӘӠӘ ӠӘӪӮӕӘ. 

әӔӓӔӚӖӔ ӗӘӗӝӔӣӚӘ ӨӔӯӐӮӔӑӘӡӐӡ ӐӢӝӛӡ ӒӐӓӐӔӪӔӛӐ ӘӛӞӣӚӡӘ 2p. ӜӘӣӢӝӜӘӡ  әӐӜӝӜӘӡ 

ӗӐӜӐӮӛӐӓ,  ӫӐӚӐ ӔӡӐӐ ӘӛӞӣӚӡӘӡ ӬӐӠӛӝӔӑӣӚӘ ӓӠӝӘӗ. ӐӛӘӢӝӛ ӨӔӒӕӘӫӚӘӐ ӧӕӔӚӐ N 

ӐӢӝӛӘӡӐӗӕӘӡ өӐӕӬӔӠӝӗ: 

                                                  P=N mv2
/3.         ( 2 )                                 

ӡӐӓӐӪ  m ӐӢӝӛӘӡ ӛӐӡӐӐ. ӛӝӕӘӒӝӜӝӗ, Ӡӝӛ ӗӘӗӝӔӣӚӘ ӐӢӝӛӘӡ әӘӜӔӢӘәӣӠӘ ӔӜӔӠӒӘӐ E= 

mv2
 /2, ӐӛӘӢӝӛӐ  Әӡ ӨӔӘӫӚӔӑӐ ӐӡӔӪ өӐӘӬӔӠӝӡ:  P=2 NE /3.      ( 3 ) 

ӗӣ ӛӐӡӨӘ ӨӔӕӘӢӐӜӗ P –ӡ ӛӜӘӨӕӜӔӚӝӑӐӡ (1)-ӓӐӜ, ӛӘӕӘӦӔӑӗ:  

                                               Egaz=3RT/2N .     (4) 

ӗӣ  N  ӐӕӝӒӐӓӠӝӡ ӠӘӪӮӕӘӐ, ӛӐӨӘӜ ӛӝӚӣӠӘ ӡӘӗӑӝӢӔӕӐӓӝӑӐ    Cv  =3R/2     әӐӚ/ӛӝӚӖӔ 0K, 

ӐӜ Cv =3k/2  әӐӚ/ӛӝӚӖӔ 0K.  ӓӐӕӐәӝӜәӠӔӢӝӗ, Ӡӝӛ  ӡӘӗӑӣӠӘ ӔӜӔӠӒӘӐ, ӠӝӛӔӚӘӪ ӛӝӓӘӡ 

ӐӢӝӛӘӡ ӗӘӗӝӔӣӚ ӗӐӕӘӡӣӤӚӔӑӘӡ ӮӐӠӘӡӮӖӔ, әӝӝӠӓӘӜӐӢӗӐ ӡӘӡӢӔӛӘӡ ӦӔӠӫӘӡ ӛӘӛӐӠӗ 

ӢӝӚӘӐ kT/2. ӔӡӐӐ ӘӓӔӐӚӣӠӘ ӐӘӠӘӡӐӗӕӘӡ, ӒӐӓӐӕӘӓӔӗ ӛӧӐӠӘ ӡӮӔӣӚӘӡ ӒӐӜӮӘӚӕӐӖӔ.  

ӛӧӐӠӘ ӡӮӔӣӚӘӡӐӗӕӘӡ ӐӡӔӗӘ ӛӘӓӒӝӛӐ ӐӠ ӒӐӛӝӓӒӔӑӐ, ӠӐӓӒӐӜ ӐӢӝӛӔӑӘ әӔӓӚӔӑӡ ӕӔӠ ӓӐ 

ӐӠ ӓӐӔӯӐӮӔӑӘӐӜ ӓӐ ӬӜӔӕӐӪ ӜӣӚӘӡ ӢӝӚӘӐ. ӗӣӛӪӐ ӐӠ ӣӜӓӐ  ӓӐӒӕӐӕӘӬӧӓӔӡ, Ӡӝӛ ӡӘӡӢӔӛӘӡ 

ӜӝӠӛӐӚӣӠӘ ӠӮӔӕӘӡӐӡ ӐӢӝӛӔӑӘ ӨӔӒӕӘӫӚӘӐ ӬӐӠӛӝӕӘӓӒӘӜӝӗ ӰӐӠӛӝӜӘӣӚ ӝӡӪӘӚӐӢӝӠӔ–
ӑӐӓ. ӛӔӠӮӔӕ ӐӢӝӛӡ ӒӐӐөӜӘӐ  ӠӝӒӝӠӪ әӘӜӔӢӘәӣӠӘ ӘӡӔ ӞӝӢӔӜӪӘӣӠӘ ӔӜӔӠӒӘӐӪ. ӡӠӣӚӘ 

ӔӜӔӠӒӘӐ E  ӛӐӗӘ ӯӐӛӘӡ ӢӝӚӘӐ. әӘӜӔӢӘәӣӠӘӡ ӡӐӨӣӐӚӝ ӛӜӘӨӕӜӔӚӝӑӐ әӘ,  E/2. ӐӡӔӗӘӕӔ 

ӡӐӨӣӐӚӝ ӛӜӘӨӕӜӔӚӝӑӐ ӔӥӜӔӑӐ ӞӝӢӔӜӪӘӐӚӣӠӡӐӪ. ӛӝӕӘӒӝӜӝӗ, Ӡӝӛ өӐәӔӢӘӚӘ ӡӘӡӢӔӛӘӡ 

ӨӘӒӜӘӗ, ӒӐӖӘӡ ӐӢӝӛӘӡ ӡӘӗӑӣӠӘ ӔӜӔӠӒӘӐ әӘӜӔӢӘәӣӠӘ ӔӜӔӠӒӘӐӐ, ӛӐӡ ӞӝӢӔӜӪӘӣӠӘ  ӔӜӔӠ–
ӒӘӐ ӐӠ ӒӐӐөӜӘӐ. ӗӣ ӓӐӕӣӨӕӔӑӗ, Ӡӝӛ ӝӡӪӘӚӐӢӝӠӘӡӐӗӕӘӡ ӡӐӨӣӐӚӝ әӘӜӔӢӘәӣӠӘ ӔӜӔӠӒӘӐ 

kT/2        ӢӝӚӘӐ (ӘӡӔӕӔ ӠӝӒӝӠӪ ӐӘӠӘӡ ӨӔӛӗӮӕӔӕӐӨӘ), ӛӐӨӘӜ  ӝӡӪӘӚӐӢӝӠӘӡ ӡӐӔӠӗӝ 

ӡӘӗӑӣӠӘ ӔӜӔӠӒӘӐ  ӢӝӚӘ ӣӜӓӐ Әӧӝӡ kT-ӡӘ. ӮӝӚӝ  ӛӗӔӚӘ ӛӧӐӠӘ ӡӮӔӣӚӘӡ ӯӐӛӣӠӘ 

ӡӘӗӑӣӠӘ ӔӜӔӠӒӘӐ  Em,   ӠӝӛӔӚӘӪ ӨӔӓӒӔӑӐ N  ӐӢӝӛӔӑӘӡӐӒӐӜ    ӐӥӔӓӐӜ  

өӐӜӡ, Ӡӝӛ    

                                                  EmB=3NkT .              (5)  
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ӛӧӐӠӘ ӡӮӔӣӚӘӡ ӛӝӚӣӠӘ ӡӘӗӑӝӢӔӕӐӓӝӑӐ   Cv,m  =3Nk  әӐӚ/ӛӝӚӖӔ 0K =  3R әӐӚ/ӛӝӚӖӔ 

0K. ӓӔӑӐӘӡ ӢӔӛӞӔӠӐӢӣӠӘӡ ӖӔӛӝӗ Ӕӡ ӒӐӜӢӝӚӔӑӔӑӘ ӘӫӚӔӕӘӐӜ әӚӐӡӘәӣӠ ӛӜӘӨӕӜӔӚӝӑӐӡ 6 

әӐӚ/ӛӝӚӖӔ 0K. ӣӜӓӐ ӐӦӕӜӘӨӜӝӗ, Ӡӝӛ Ӕӡ ӖӣӡӢӐӓ ӝӠӯӔӠ ӛӔӢӘӐ ӘӓӔӐӚӣӠӘ ӐӘӠӘӡ 

ӔӜӔӠӒӘӘӡ ӛӜӘӨӕӜӔӚӝӑӐӖӔ 3R/2, ӠӐӛӓӔӜӐӓӐӪ ӝӡӪӘӚӐӢӝӠӡ ӨӔӣӫӚӘӐ ӓӐӐӒӠӝӕӝӡ ӡӘӗӑӝ 

ӞӝӢӔӜӪӘӣӠӘ ӔӜӔӠӒӘӘӡ ӡӐӮӘӗ, (ӐӥӕӔ ӐӦӕӜӘӨӜӝӗ, Ӡӝӛ ӒӐӛӝӗӕӚӔӑӘ ӧӝӕӔӚӗӕӘӡ ӐӠ ӐӡӐӮӐӕӡ 

ӠӔӐӚӣӠ ӛӜӘӨӕӜӔӚӝӑӔӑӡ-ӪӓӝӛӘӚӔӑӔӑӘ ӛӐӘӜӪ ӒӕӐӥӕӡ). ӐӛӘӡ ӒӐӡӐӒӔӑӐӓ ӣӜӓӐ 

ӒӐӕӐӐӜӐӚӘӖӝӗ ӡӐӕӐӚӔӜӢӝ ӔӚӔӥӢӠӝӜӔӑӘӡ ӡӘӗӑӣӠӘ ӐӦӒӖӜӔӑӐ. ӛӝӕӘӒӝӜӝӗ, Ӡӝӛ 

ӡӐӕӐӚӔӜӢӝ ӔӚӔӥӢӠӝӜӔӑӡ ӣәӐӕӘӐӗ 5 Ӕӕ ӡӘӒӐӜӘӡ ӖӝӜӐ. ӤӔӠӛӘӡ ӓӝӜӔӖӔ ӥӕӔӛӝӗ ӛӓӔӑӐӠӔ 

ӧӕӔӚӐ ӛӓӒӝӛӐӠӔӝӑӘӡ ӓӝӜӔӔӑӘ ӫӘӠӘӗӐӓӐӓ ӓӐәӐӕӔӑӣӚӘӐ.  ӐӛӘӢӝӛ, ӜӔӑӘӡӛӘӔӠ 

ӛӓӒӝӛӐӠӔӝӑӐӖӔ ӛӧӝӤӘ ӔӚӔӥӢӠӝӜӘӡ ӐӦӒӖӜӔӑӘӡ ӔӜӔӠӒӘӐ ӡӐәӛӐӝӓ ӓӘӓӘ ӣӜӓӐ Әӧӝӡ 

ӘӛӘӡӐӗӕӘӡ, Ӡӝӛ ӛӝӮӓӔӡ ӔӚӔӥӢӠӝӜӘӡ ӒӐӓӐӡӠӝӚӐ ӠӝӛӔӚӘӛӔ ӗӐӕӘӡӣӤӐӚ ӓӝӜӔӖӔ, 

ӤӔӠӛӘӡ ӓӝӜӘӡ ӖӔӛӝӗ. ӡӘӗӑӣӠӘ ӔӜӔӠӒӘӘӡ ӤӚӣӥӢӣӐӪӘӐ, ӠӝӛӔӚӘӪ kT -ӡ ӠӘӒӘӡӐӐ, 

ӝӗӐӮӘӡ ӢӔӛӞӔӠӐӢӣӠӐӖӔ ӨӔӐӓӒӔӜӡ ӓӐӐӮӚӝӔӑӘӗ 1/40 Ӕӕ-ӡ. ӐӛӘӢӝӛӐӪ, ӔӚӔӥӢӠӝӜӔӑӘ, 

ӠӝӛӚӔӑӘӪ ӤӔӠӛӘӡ ӓӝӜӔӖӔ ӥӕӔӛӝӗ ӛӓӔӑӐӠӔӝӑӔӜ ӕӔӠ ӐӦӘӒӖӜӔӑӘӐӜ. ӨӔӘӫӚӔӑӐ ӛӝӮӓӔӡ 

ӛӮӝӚӝӓ Әӛ ӔӚӔӥӢӠӝӜӔӑӘӡ ӐӦӒӖӜӔӑӐ, ӠӝӛӚӔӑӘӪ ӤӔӠӛӘӡ ӖӔӓӐӞӘӠӘӡ ӛӘӛӓӔӑӐӠӔ ӗӮӔӚ 

ӤӔӜӐӨӘ ӛӓӔӑӐӠӔӝӑӔӜ. ӗӣәӘ ӝӡӪӘӚӐӢӝӠӘӡ ӔӜӔӠӒӘӐ ӢӝӚӘӐ kT -ӡӘ, ӛӐӨӘӜ ӛӐӥӡӘӛӐӚӣӠӘ 

ӒӐӓӐӮӠӘӡӐӡ  xmax  ӝӡӪӘӚӐӢӝӠӘӡ ӔӜӔӠӒӘӐ ӘӥӜӔӑӐ ӛӗӚӘӐӜӐӓ ӞӝӢӔӜӪӘӐӚӣӠӘ ӓӐ ӢӝӚӘ 

x2/2 –Әӡ, ӛӐӨӘӜ ӨӔӡӐӫӚӔӑӔӚӘӐ ӐӛӞӚӘӢӣӓӘӡ ӒӐӛӝӗӕӚӐӪ– xmax=(2 ET/)1/2, ӗӣ =25 Ӝ/ӛ, 

ӛӐӨӘӜ ӝӗӐӮӘӡ ӢӔӛӞӔӠӐӢӣӠӐӖӔ xmax ӢӝӚӘӐ 0,2  ӐӜӒӡӢӠӔӛӘӡ. Ӕӡ ӨӔӓӔӒӔӑӘ әӐӠӒ 

ӗӐӜӮӕӔӓӠӐӨӘӐ ӔӥӡӞӔӠӘӛӔӜӢӣӚ, ӠӔӜӢӒӔӜӣӚ ӛӝӜӐӪӔӛӔӑӗӐӜ.  

 

$ 8.  ӡӐӕӐӚӔӜӢӝ ӔӚӔӥӢӠӝӜӔӑӘӡ ӡӘӗӑӝӢӔӕӐӓӝӑӐ 

 

ӖӝӒӐӓӐӓ, ӗӘӗӥӛӘӡ ӧӕӔӚӐ ӛӧӐӠӘ ӡӮӔӣӚӘ ӡӘӗӑӝӡ әӐӠӒӘ ӒӐӛӢӐӠӘӐ.  әӐӠӒӘ 

ӔӚӔӥӢӠӝ– ӒӐӛӢӐӠӘ әӘ әӐӠӒӘ ӡӘӗӑӝӒӐӛӢӐӠӘӪӐӐ. ӠӐӓӒӐӜӐӪ ӔӚӔӥӢӠӝӒӐӛӢӐӠӝӑӐ 

ӒӐӜӞӘӠӝӑӔӑӣӚӘӐ ӡӐӕӐӚӔӜӢӝ ӔӚӔӥӢӠӝӜӔӑӘӡ ӥӪӔӕӘӗ, Ӕӡ ӒӕӐӤӘӥӠӔӑӘӜӔӑӡ, Ӡӝӛ 

ӡӘӗӑӝӢӔӕӐӓӝӑӐӪ ӐӛӐӡӗӐӜ ӣӜӓӐ Әӧӝӡ ӓӐәӐӕӨӘӠӔӑӣӚӘ. ӛӐӒӠӐӛ, ӛӗӚӘӐӜӘ 

ӡӘӗӑӝӢӔӕӐӓӝӑӐ Ӯӝӛ ӐӠӐӐ ӒӐӜӞӘӠӝӑӔӑӣӚӘ ӔӚӔӥӢӠӝӜӔӑӘӗ?  ӠӔӐӚӣӠӐӓ, әӠӘӡӢӐӚӘӡ 

ӡӘӗӑӣӠӘ ӔӜӔӠӒӘӐ ӐӢӝӛӔӑӘӡ ӠӮӔӕӘӡ ӔӜӔӠӒӘӐӐ ӬӝӜӐӡӬӝӠӝӑӘӡ ӛӓӒӝӛӐӠӔӑӘӓӐӜ 

ӒӐӓӐӮӠӘӡӐӡ. ӐӢӝӛӗӐ ӣӠӗӘӔӠӗӛӝӥӛӔӓӔӑӘӡӐӡ, ӬӔӠӢӘӚӘӓӐӜ ӬӔӠӢӘӚӐӛӓӔ, ӠӮӔӕӐ 

ӕӠӪӔӚӓӔӑӐ ӑӒӔӠӘӗӘ ӢӐӚӦӔӑӘӡ ӡӐӨӣӐӚӔӑӘӗ, ӠӝӛӔӚӘӪ ӤӝӜӝӜӔӑӘӡ ӡӐӮӔӚӘӗӐӐ 

ӪӜӝӑӘӚӘ. ӘӡӘӜӘ әӠӘӡӢӐӚӨӘ ӑӒӔӠӘӡ ӡӘөӥӐӠӘӗ ӕӠӪӔӚӓӔӑӘӐӜ. ӡӐӕӐӠӐӣӓӝӐ ӒӕӔӤӘӥӠӐ, 

Ӡӝӛ ӡӘӗӑӝӪ Ӑӛ ӡӘөӥӐӠӘӗ ӣӜӓӐ ӒӐӕӠӪӔӚӔӑӣӚӘӧӝ. ӛӐӒӠӐӛ, ӐӢӝӛӔӑӡ ӨӝӠӘӡ ӛӝӥӛӔӓӘ 

ӐӠӐӬӠӤӘӕӘ әӐӜӝӜӔӑӘӡ ӒӐӛӝ, ӐӓӒӘӚӘ Ӑӥӕӡ ӤӝӜӝӜӔӑӘӡ ӒӐӑӜӔӕӐӡ ӤӝӜӝӜӔӑӖӔ. ӐӛӘӢӝӛӐӪ, 

өӕӔӣӚӔӑӠӘӕ ӢӔӛӞӔӠӐӢӣӠӐӖӔ ӤӝӜӝӜӘӡ ӗӐӕӘӡӣӤӐӚӘ ӒӐӜӐӠӑӔӜӘӡ ӡӘӒӠӫӔ ӑӔӕӠӐӓ 

ӜӐәӚӔӑӘӐ ӔӚӔӥӢӠӝӜӘӡ ӗӐӕӘӡӣӤӐӚ ӒӐӜӐӠӑӔӜӖӔ (ӡӣӤӗӐ ӛӐӡӐӚӔӑӨӘ). ӐӛӘӢӝӛ,  ӗӣ ӛӧӐӠӘ 

ӡӮӔӣӚӘ ӒӐӛӢӐӠӔӑӚӝӑӘӡ ӖӝӜӐӨӘ ӨӔӘӪӐӕӡ  ӔӚӔӥӢӠӝӜӔӑӘӡ ӓӘӓ ӠӘӪӮӕӡ, ӛӐӨӘӜ 

ӡӘӗӑӝӒӐӛӢӐӠӔӑӚӝӑӐӪ, ӠӝӛӔӚӘӪ ӔӚӔӥӢӠӝӜӔӑӘӗӐӐ ӒӐӜӞӘӠӝӑӔӑӣӚӘ, ӒӐӪӘӚӔӑӘӗ ӛӔӢӘӐ, 

ӕӘӓӠӔ ӤӝӜӝӜӔӑӘӗ. ӡӠӣӚӘ ӡӘӗӑӝӒӐӛӢӐӠӔӑӚӝӑӐ K=Kfon+Kel,  ӡӐӓӐӪ ӞӘӠӕӔӚӘ 

ӤӝӜӝӜӔӑӘӗ ӒӐӛӝӬӕӔӣӚӘ ӡӘӗӑӝӒӐӛӢӐӠӔӑӚӝӑӐӐ, ӮӝӚӝ ӛӔӝӠӔ - ӔӚӔӥӢӠӝӜӔӑӘӗ. әӐӠӒӘ  
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ӡӘӗӑӝӒӐӛӢӐӠӝӑӐ ӚӘӗӝӜӔӑӘӡӗӕӘӡ  ӝӗӐӮӘӡ ӢӔӛӞӔӠӐӢӣӠӐӖӔ  ӘӪӕӚӔӑӐ 10-100 

әӐӚ/ӛӝӚ.ӒӠӐӓ.Ӭӛ,  ӛӐӨӘӜ, ӠӝӓӔӡӐӪ ӡӣӤӠӘӡ ӛӐӠӘӚӘӡӐӗӕӘӡ, ӓӐӐӮӚӝӔӑӘӗ 1-Әӡ ӢӝӚӘӐ 

ӘӛӐӕӔ ӔӠӗӔӣӚӔӑӨӘ. ӡӘӗӑӝӒӐӛӢӐӠӝӑӘӡ ӛӐәӠӝӡәӝӞӣӚӘ ӗӔӝӠӘӐ ӡӐәӛӐӝӓ ӠӗӣӚӘӐ. 

ӨӔӕӔӮӝӗ ӒӐӛӐӠӢӘӕӔӑӣӚ ӕӐӠӘӐӜӢӡ ӓӐ ӛӘӛӝӕӘӮӘӚӝӗ  ӑӝӚӝ ӤӝӠӛӣӚӐ. 

ӬӐӠӛӝӕӘӓӒӘӜӝӗ, Ӡӝӛ ӒӕӐӥӕӡ әӕӐӓӠӐӢӘ, ӠӝӛӚӘӡ ӒӕӔӠӓӔӑӘӡ ӡӘӒӠӫӔӐ ӗӘӗӝ ӛӔӢӠӘ N  

(ӡӣӠ.12). Z ӦӔӠӫӘӡ ӒӐӡӬӕӠӘӕ ӕӘӜӐӠөӣӜӔӑӗ ӢӔӛӞӔӠӐӢӣӠӣӚ ӒӠӐӓӘӔӜӢӡ. ӗӣ T1T2, ӛӐӨӘӜ 

ӡӘӗӑӣӠӘ ӜӐәӐӓӘ ӒӐӕӠӪӔӚӓӔӑӐ Z ӦӔӠӫӘӡ ӡӐӞӘӠӘӡӞӘӠӝӓ. Ӑӛ ӓӠӝӡ  ӡӘӗӑӣӠӘ ӜӐәӐӓӘӡ 

ӡӘӓӘӓӔ ӘӥӜӔӑӐ:  

                                          H (әӐӚ/ӛ2.Ӭӛ)= - KdT/dz .     (1) 

ӡӐӓӐӪ dT/dz  ӢӔӛӞӔӠӐӢӣӠӣӚӘ ӒӠӐӓӘӔӜӢӘӐ, Әӡ ӢӔӜӖӝӠӘӐ, ӗӣӛӪӐ ӗӐӕӘӡӣӤӚӐӓ 

ӨӔӒӕӘӫӚӘӐ өӐӕӬӔӠӝӗ ӡәӐӚӐӠӣӚӘ ӡӐӮӘӗӐӪ ӓӐ ӐӠ ӘӥӜӔӑӐ ӓӐӛӝәӘӓӔӑӣӚӘ әӠӘӡӢӐӚӨӘ 

ӛӘӛӐӠӗӣӚӔӑӐӖӔ. Ӑӥ ӣӜӓӐ ӒӐӜӕӘӮӘӚӝӗ Әӡ ӒӐӠӔӛӝӔӑӐӪ, Ӡӝӛ ӔӚӔӥӢӠӝӜӔӑӘ  ӛӝӫӠӐӝӑӘӡӐӡ 

ӛӝӓӘӐӜ ӡӘӗӑӣӠ ӬӝӜӐӡӬӝӠӝӑӐӨӘ  ӒӘӡӝӡӘӡ  Әӛ ӬӔӠӢӘӚӔӑӨӘ, ӡӐӓӐӪ  ӒӐӜӘӪӓӘӐӜ ӨӔӯӐӮӔӑӐӡ. 

ӮӝӚӝ, ӠӝӓӔӡӐӪ ӒӐӓӘӐӜ ӒӘӡӝӡӘӡ ӔӚӔӛӔӜӢӐӠӣӚӘ ӡӘӕӠӪӘӓӐӜ ӒӐӜӡӮӕӐӕӓӔӑӘӐӜ 

ӢӔӛӞӔӠӐӢӣӠӘӗ  ӐӜӣ ӡӘөӥӐӠӘӗ, ӗӣ  ӡӮӔӣӚӘӡ  ӢӔӛӞӔӠӐӢӣӠӐ ӐӠӐӔӠӗӒӕӐӠӝӕӐӜӘӐ. ӐӡӔӗ 

ӛӡӯӔӚӝӑӐӗӐ  ӡӐӤӣӫӕӔӚӖӔ,  ӛӘӘӦӔӑӐ ӡӘӗӑӝӒӐӛӢӐӠӔӑӚӝӑӘӡ ӑӝӚӝ ӤӝӠӛӣӚӐ: 

                                                     K=3Nk
2
T0/m*

.              (2) 

ӡӐӓӐӪ N ӔӚӔӥӢӠӝӜӗӐ ӠӘӪӮӕӘӐ, k-ӑӝӚӪӛӐӜӘӡ ӛӣӓӛӘӕӐ T –ӐӑӡӝӚӣӢӣӠӘ ӢӔӛӞӔӠӐӢӣӠӐ, 

-  ӡӘӗӑӝӡ ӓӐӜӐӮӐӠӯӘӡ ӓӠӝ, ӘӐӜӒӐӠӘӨӔӑӐ ӠӝӒӝӠӪ 1/T, ӮӝӚӝ m
* - ӔӚӔӥӢӠӝӜӘӡ 

ӔӤӔӥӢӣӠӘ ӛӐӡӐӐ. Ӑӛ ӤӝӠӛӣӚӘӗ ӒӐӛӝӗӕӚӘӚӘ ӡӘӓӘӓӔӔӑӘ ӐӮӚӝӡ ӐӠӘӐӜ ӠӔӐӚӣӠӐӓ 

ӒӐӖӝӛӘӚ ӛӜӘӨӕӜӔӚӝӑӔӑӗӐӜ. 
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III ӗӐӕӘ 

ӛӐӡӐӚӐӗӐ  ӐӒӠӔӒӐӢӣӚӘ ӛӓӒӝӛӐӠӔӝӑӔӑӘ  ӓӐ  ӓӘӤӣӖӘӐ 

$ 1.  ӜӘӕӗӘӔӠӔӑӐӗӐ  ӐӒӠӔӒӐӢӣӚӘ  ӛӓӒӝӛӐӠӔӝӑӔӑӘ 

ӧӕӔӚӐ ӜӘӕӗӘӔӠӔӑӐӡ Ӑӥӕӡ  ӡӐӛӘ ӫӘӠӘӗӐӓӘ ӐӒӠӔӒӐӢӣӚӘ ӛӓӒӝӛӐӠӔӝӑӐ: ӛӧӐӠӘ, 

ӗӮӔӕӐӓӘ, ӐӘӠӐӓӘ ӓӐ ӛӔӝӗӮӔ- ӞӚӐӖӛӣӠӘ. ӡӣӤӗӐ ӚӘӗӝӜӔӑӨӘ ӒӐӠәӕӔӣӚ 

ӢӔӛӞӔӠӐӢӣӠӐӖӔ ӘӪӕӚӔӑӐ ӐӒӠӔӒӐӢӣӚӘ ӛӓӒӝӛӐӠӔӝӑӐ: ӛӧӐӠӘ ӘӪӕӚӔӑӐ ӗӮӔӕӐӓӘӗ 

ӓӜӝӑӘӡ ӢӔӛӞӔӠӐӢӣӠӐӖӔ, ӮӝӚӝ ӗӮӔӕӐӓӘ ӐӘӠӐӓӘӗ  ӓӣӦӘӚӘӡ ӢӔӛӞӔӠӐӢӣӠӐӖӔ. ӐӠ 

ӣӜӓӐ ӓӐӒӕӐӕӘӬӧӓӔӡ, Ӡӝӛ ӧӕӔӚӐ Ӕӡ ӞӠӝӪӔӡӘ ӓӐӛӝәӘӓӔӑӣӚӘӐ ӐӡӔӕӔ ӬӜӔӕӐӖӔӪ  (ӡӣӠ. 13), 

ӗӣӛӪӐ ӤӘӥӡӘӠӔӑӣӚӘ ӬӜӔӕӘӡӐӡ ӧӕӔӚӐӤӔӠӘ Ӕӡ ӒӐӜӡӐӖӦӕӠӐӓӘӐ. ӛӧӐӠӘ ӜӘӕӗӘӔӠӔӑӐ ӫӐӚӘӡ 

ӖӔӒӐӕӚӔӜӘӗ  ӘӜӐӠөӣӜӔӑӡ  ӤӝӠӛӐӡ, ӗӮӔӕӐӓӘ әӘ ӒӐӜӘӗӮӔӕӐ ӓӐ ӘӦӔӑӡ ӭӣӠӭӚӘӡ ӤӝӠӛӐӡ. 

ӐӦӕӜӘӨӜӝӗ, Ӡӝӛ Ӕӡ өӐӛӝӜӐӗӕӐӚӘ ӐӠӐӐ ӡӐәӛӐӠӘӡӘ ӜӘӕӗӘӔӠӔӑӐӗӐ ӓӐӡӐӮӐӡӘӐӗӔӑӚӐӓ. ӛӐӒ.,  

ӛӧӐӠӘ ӛӘӜӐ ӒӐӮӣӠӔӑӘӡӐӡ ӨӔӒӕӘӫӚӘӐ  өӐӕӗӕӐӚӝӗ, Ӡӝӛ 

Ӕӡ әӐӠӒӐӓ ӨӔӡӥӔӚӔӑӣӚӘ  ӡӘӗӮӔӐ, ӠӝӛӔӚӘӪ 

ӠӑӘӚӓӔӑӐ  ӓӐ  ӜӔӚӐ ӒӐӓӐӓӘӡ ӗӮӔӕӐӓ 

ӛӓӒӝӛӐӠӔӝӑӐӨӘ.  ӘӒӘӕӔ ӮӓӔӑӐ ӡӐӞӘӠӘӡӞӘӠӝ 

ӨӔӛӗӮӕӔӕӐӨӘӪ,   ӒӐӪӘӕӔӑӘӡӐӡ ӜӔӚ-ӜӔӚӐ ӡӥӔӚӓӔӑӐ ӓӐ 

ӑӝӚӝӡ ӒӐӛӧӐӠӓӔӑӐ. ӛӘӜӐӡ ӐӠӐ Ӑӥӕӡ ӤӘӥӡӘӠӔӑӣӚӘ 

ӒӐӓӐӡӕӚӘӡ ӢӔӛӞӔӠӐӢӣӠӐ,  ӐӠ ӒӐӐөӜӘӐ ӓӜӝӑӘӡ 

ӒӐӜӡӐӖӦӕӠӣӚӘ ӢӔӛӞӔӠӐӢӣӠӐ ӐӜӣ  ӗӕӘӡӔӑӐӗӐ 

ӛәӕӔӗӠӘ ӪӕӚӘӚӔӑӘӡ ӬӔӠӢӘӚӘ. ӐӛӘӢӝӛӐӪ,  ӛӧӐӠӘ 

ӛӓӒӝӛӐӠӔӝӑӘӓӐӜ ӗӮӔӕӐӓӨӘ ӒӐӓӐӡӕӚӐ ӓӐ ӞӘӠӘӥӘӗ 

ӡӣӠ. 13. ӬӧӚӘӡ ӐӒӠӔӒӐӢӣӚӘ ӛӓӒӝӛӐӠӔӝӑӔӑӘ  

(ӘӡӔӕӔ ӠӝӒӝӠӪ ӗӮӔӕӐӓӘӓӐӜ ӐӘӠӐӓӨӘ), ӮӓӔӑӐ ӒӐӠәӕӔӣӚ ӢӔӛӞӔӠӐӢӣӠӐӖӔ;  Ӑӛ ӓӠӝӡ 

ӮӓӔӑӐ ӗӕӘӡӔӑӐӗӐ ӛәӕӔӗӠӘ ӪӕӚӘӚӔӑӐ. ӛӐӨ, ӠӐ ӒӐӜӡӮӕӐӕӔӑӐӐ ӐӘӠӐӓ, ӗӮӔӕӐӓ ӓӐ ӛӧӐӠ 

ӛӓӒӝӛӐӠӔӝӑӔӑӡ ӨӝӠӘӡ? ӐӘӠӔӑӨӘ ӐӠӐ ӒӕӐӥӕӡ ӐӢӝӛӔӑӘӡӐ ӓӐ ӛӝӚӔәӣӚӔӑӘӡ ӒӐӜӗӐӕӡӔӑӘӡ 

әӐӜӝӜӖӝӛӘӔӠӘ ӒӐӜӐӬӘӚӔӑӐ, ӘӡӘӜӘ ӥӐӝӡӣӠӐӓ ӛӝӫӠӐӝӑӔӜ,  ӔӯӐӮӔӑӘӐӜ ӓӐ ӐӘӡӮӚӘӢӔӑӘӐӜ 

ӔӠӗӘӛӔӝӠӘӡӐӒӐӜ. ӐӘӠӘ  ӪӓӘӚӝӑӡ  ӓӐӘәӐӕӝӡ ӠӐӪ ӨӔӘӫӚӔӑӐ ӓӘӓӘ ӛӝӪӣӚӝӑӐ. ӛӧӐӠ 

ӡӮӔӣӚӔӑӨӘ ӐӢӝӛӔӑӘӡ ӒӐӜӚӐӒӔӑӐ ӒӐӠәӕӔӣӚӘ әӐӜӝӜӖӝӛӘӔӠӔӑӘӗ ӮӓӔӑӐ. ӛӘӖӘӓӕӘӡӐ ӓӐ 

ӒӐӜӖӘӓӕӘӡ ӫӐӚӔӑӘ ӒӐӬӝӜӐӡӬӝӠӔӑӣӚӘӐ, ӛӧӐӠӘ ӡӮӔӣӚӘ ӘӜӐӠөӣӜӔӑӡ ӗӐӕӘӡ ӤӝӠӛӐӡ. 

ӡӘӗӮӔӔӑӨӘ  ӐӢӝӛӔӑӘ ӓӐ ӛӝӚӔәӣӚӔӑӘ ӘӜӐӠөӣӜӔӑӔӜ Ӕ.Ӭ. ӐӮӚӝ ӛӝӬӔӡӠӘӒӔӑӐӡ  ӐӜӣ 

ӡӘӕӠӪӔӨӘ әӐӜӝӜӖӝӛӘӔӠӐӓӐӐ  ӒӐӜӚӐӒӔӑӣӚӘ ӐӢӝӛӗӐ ӒӐӠәӕӔӣӚӘ ӠӘӪӮӕӘ, ӛӐӒӠӐӛ ӐӠӐ 

ӛӗӚӘӐӜӘ ӠӐӝӓӔӜӝӑӐ, ӠӝӒӝӠӪ ӛӧӐӠ ӡӮӔӣӚӔӑӨӘ. ӐӮӚӝ ӬӔӡӠӘӒӘ ӐӠӐӐ ӛӓӒӠӐӓӘ, Әӡ 

ӬӐӠӛӝӘӥӛӜӔӑӐ ӐӜ ӘӨӚӔӑӐ ӡӘӗӑӣӠӘ ӠӮӔӕӔӑӘӡ ӖӔӛӝӥӛӔӓӔӑӘӗ. ӐӛӒӕӐӠӐӓ, ӗӮӔӕӐӓӘ ӔӡӐӐ  

ӨӣӐӚӔӓӣӠӘ ӛӧӐӠӡӐ ӓӐ ӐӘӠӐӓӡ ӨӝӠӘӡ.  ӨӔӡӐӫӚӔӑӔӚӘӐ ӐӡӔӕӔ ӛӧӐӠӘӓӐӜ ӞӘӠӓӐӞӘӠ 

ӐӘӠӐӓӨӘ ӒӐӓӐӡӕӚӐ, ӠӐӡӐӪ ӡӣӑӚӘӛӐӪӘӐ ӔӬӝӓӔӑӐ. (ӡӣӠ. 13). әӠӘӡӢӐӚӣӠӘ ӛӓӒӝӛӐӠӔӝӑӐ 

ӮӐӡӘӐӗӓӔӑӐ ӡӘӕӠӪӔӨӘ ӐӢӝӛӔӑӘӡӐ ӓӐ ӛӝӚӔәӣӚӔӑӘӡ ӡӬӝӠӘ, әӐӜӝӜӖӝӛӘӔӠӘ ӒӐӜӐӬӘӚӔӑӘӗ. 

ӐӛӘӢӝӛӐӪ ӤӘӖӘәӐӨӘ әӠӘӡӢӐӚӣӠӘ ӛӓӒӝӛӐӠӔӝӑӐ  ӓӐ  ӛӧӐӠӘ ӛӓӒӝӛӐӠӔӝӑӐ ӤӐӥӢӘӣӠӐӓ 

ӡӘӜӝӜӘӛӔӑӘӐ.  өӕӔӜ ӣәӕӔ ӕӘӪӘӗ  ӠӝӒӝӠӘ ӒӐӜӐӬӘӚӔӑӘӗ ӮӐӡӘӐӗӓӔӑӐ әӠӘӡӢӐӚӣӠӘ  
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ӛӓӒӝӛӐӠӔӝӑӐ ӡӘӕӠӪӔӨӘ, ӛӝӪӣӚӝӑӐ ӐӜ ӬӐӮӜӐӒӓӐӪӔӜӢӠӑӣӚӘ ӛӭӘӓӠӝ  ӓӐ ӐӡӔ ӨӔӛӓӔӒ.  

$  2. ӪӜӔӑӐ  ӞӚӐӖӛӣӠӘ  ӛӓӒӝӛӐӠӔӝӑӘӡ  ӨӔӡӐӮӔӑ 

ӞӚӐӖӛӐ ӔӬӝӓӔӑӐ ӜӐӬӘӚӝӑӠӘӕ  ӐӜ ӛӗӚӘӐӜӐӓ ӘӝӜӘӖӔӑӣӚ ӐӘӠӡ, ӠӝӛӔӚӨӘӪ 

ӓӐӓӔӑӘӗӘ ӓӐ ӣӐӠӧӝӤӘӗӘ ӛӣӮӢӔӑӘӡ ӡӘӛәӕӠӘӕӔӔӑӘ ӞӠӐӥӢӘәӣӚӐӓ ӔӠӗӜӐӘӠӘӐ. ӠӐӓӒӐӜ 

ӞӚӐӖӛӐ ӛӗӚӘӐӜӝӑӐӨӘ ӔӚӔӥӢӠӝӜӔӘӢӠӐӚӣӠӘ ӡӘӡӢӔӛӐӐ, ӐӛӘӢӝӛ ӔӚӔӥӢӠӝӜӔӑӘӡ ӓӐ 

ӓӐӓӔӑӘӗӘ ӘӝӜӔӑӘӡ әӝӜӪӔӜӢӠӐӪӘӔӑӘ ӔӠӗӛӐӜӔӗӘӡ ӢӝӚӘӐ. ӗӣӛӪӐ,  ӛӐӡӐӪ Ӑӥӕӡ ӘӡӔӗӘ 

ӗӕӘӡӔӑӔӑӘ, ӠӐӪ ӒӐӜӐӡӮӐӕӐӕӔӑӡ ӜӔӘӢӠӐӚӣӠӘ ӐӘӠӘӡӒӐӜ.  Ӕӡ ӒӐӛӝӬӕӔӣӚӘӐ ӝӠӘ ӤӐӥӢӝӠӘӗ: 

1. ӞӚӐӖӛӘӡ ӜӐӬӘӚӐәӔӑӡ ӨӝӠӘӡ ӛӝӥӛӔӓӘ ӫӐӚӔӑӘ (ӛӘӖӘӓӕӐ, ӒӐӜӖӘӓӕӐ) ӣӤӠӝ 

͞ӨӝӠӡӥӛӔӓӘ͟ ӐӠӘӐӜ ӓӐ ӛӐӗӘ ӜӐӬӘӚӐәӗӐ ӣӠӗӘӔӠӗӥӛӔӓӔӑӐ әӝӚӔӥӢӘӣӠӘӐ ӓӐ ӐӠӐ ӬӧӕӘӚ-

ӬӧӕӘӚӘ. 2. ӒӐӜӡӮӕӐӕӔӑӘӗ ӜӔӘӢӠӐӚӣӠӘ ӐӘӠӘӡӐӒӐӜ, ӔӚӔӥӢӠӣӚӘ ӓӐ ӛӐӒӜӘӢӣӠӘ ӕӔӚӔӑӘ 

ӞӚӐӖӛӐӖӔ ӣӤӠӝ ӫӚӘӔӠӐӓ ӛӝӥӛӔӓӔӑӔӜ. Ӕӡ ӕӔӚӔӑӘ ӥӛӜӘӐӜ ӡӘӕӠӪӣӚ ӛӣӮӢӡ ӓӐ ӓӔӜӔӑӡ, 

ӠӘӡ ӒӐӛӝӪ ӛӐӗ ӒӐӜӡӮӕӐӕӔӑӣӚӘ ӡӞӔӪӘӤӘәӣӠӘ ӗӕӘӡӔӑӔӑӘ Ӑӥӕӗ. ӞӚӐӖӛӐӡ, Ӑӛ ӗӕӘӡӔӑӔӑӘӡ 

ӒӐӛӝ, ӒӐӜӘӮӘӚӐӕӔӜ, ӠӝӒӝӠӪ ӜӘӕӗӘӔӠӔӑӘӡ ӛӔӝӗӮӔ ӐӒӠӔӒӐӢӣӚ ӛӓӒӝӛӐӠӔӝӑӐӡ.  

ӡӐӛӧӐӠӝӨӘ ӕӐӠӡәӕӚӐӕӔӑӘ, ӕӐӠӡәӕӚӐӕӗӨӝӠӘӡӘ ӒӐӠӔӛӝ ӞӚӐӖӛӣӠ ӛӓӒӝӛӐӠӔӝӑӐӨӘӐ. 

ӓӔӓӐӛӘӬӘӡ  ӐӮӚӝӡ ӞӚӐӖӛӐ ӐӠӡӔӑӝӑӡ әӝӡӛӝӡӨӘ ӛӖӘӡӘӔӠӘ ӥӐӠӘӡ ӡӐӮӘӗ, ӐӕӡӔӑӡ 

ӓӔӓӐӛӘӬӘӡ ӛӐӒӜӘӢӝӡӤӔӠӝӡ ӓӐ ӘӝӜӝӡӤӔӠӝӡ.  ӞӚӐӖӛӐ ӓӐӑӐӚӢӔӛӞӔӠӐӢӣӠӣӚӘӐ, ӗӣ   

KT 510  ӓӐ ӘӗӕӚӔӑӐ  ӛӐӦӐӚӢӔӛӞӔӠӐӢӣӠӣӚӐӓ, ӗӣ  KT 86 1010   ӓӐ ӛӔӢӘ. 

$ 3. ӓӘӤӣӖӘӐ ӚӘӗӝӜӔӑӨӘ ӓӐ ӛӘӡӘ ӓӐӛӝәӘӓӔӑӣӚӔӑӐ ӢӔӛӞӔӠӐӢӣӠӐӖӔ. ӤӘәӘӡ 

әӐӜӝӜӔӑӘ 

ӠӝӒӝӠӪ ӗӔӠӛӝӓӘӜӐӛӘәӘӓӐӜ, ӐӡӔӕӔ ӞӠӐӥӢӘәӘӓӐӜ ӪӜӝӑӘӚӘӐ, Ӡӝӛ ӬӝӜӐӡӬӝӠӝӑӐӨӘ  ӛӧӝӤӘ  

ӜӔӑӘӡӛӘӔӠӘ ӔӠӗӤӐӖӘӐӜӘ ӡӘӡӢӔӛӐ ӣӜӓӐ Әӧӝӡ ӰӝӛӝӒӔӜӣӠӘ. ӛӐӒ., ӬӧӐӚӘ ӓӐ ӡӞӘӠӢӘ ӐӜ 

ӬӧӐӚӘ ӓӐ ӛӔӚӐӜӘ, ӒӐӠәӕӔӣӚӘ ӓӠӝӘӡ ӛӔӠӔ ӒӐӮӓӔӑӘӐӜ 

ӔӠӗӒӕӐӠӝӕӐӜӘ. ӛӧӐӠ ӡӮӔӣӚӔӑӨӘ  Ӕӡ ӠӗӣӚӘ ӨӔӡӐӛөӜӔӕӘӐ, 

ӗӣӛӪӐ  ӞӠӝӪӔӡӘ ӛӘӛӓӘӜӐӠӔӝӑӡ, ӔӠӗӘ әӝӛӞӝӜӔӜӢӘӡ ӐӢӝӛӗӐ 

ӒӐӓӐӐӓӒӘӚӔӑӘӗ (ӓӘӤӣӖӘӘӡ), ӛӐӗӘ ӛӐӦӐӚӘ әӝӜӪӔӜӢӠӐӪӘӘӡ 

ӐӓӒӘӚӔӑӘӓӐӜ  ӓӐӑӐӚӘӡәӔӜ.  ӓӘӤӣӖӘӘӡ ӨӔӡӬӐӕӚӘӡ ӐӛӝӪӐӜӐӐ  

ӒӐӕӐӠәӕӘӝӗ ӠӐ ӡӘөӥӐӠӘӗ ӓӐ ӠӝӒӝӠӘ ӛӔӥӐӜӘӖӛӘӗ  

ӒӐӓӐӐӓӒӘӚӓӔӑӘӐӜ ӐӢӝӛӔӑӘ әӠӘӡӢӐӚӣӠ ӛӔӡӔӠӨӘ.   Ӑӥ 

ӐӠӡӔӑӝӑӡ ӝӠӘ ӢӘӞӘӡ ӛӘӓӒӝӛӐ: 1) ӨӔӕӘӡӬӐӕӚӝӗ ӐӢӝӛӔӑӘӡ 

ӒӐӓӐӐӓӒӘӚӔӑӘӡ  ӡӘөӥӐӠӔ ӓӐ ӐӠ ӓӐӕӘӜӢӔӠӔӡӓӔӗ 

ӒӐӓӐӐӓӒӘӚӔӑӘӡ ӛӔӥӐӜӘӖӛӘӗ;  2)  ӨӔӕӘӡӬӐӕӚӝӗ ӛӐӗӘ 

ӣӬӔӡӠӘӒӝ  ӒӐӓӐӐӓӒӘӚӔӑӘӡ ӛӔӥӐӜӘӖӛӘ ӓӐ ӐӠ 

ӓӐӕӘӜӢӔӠӔӡӓӔӗ ӛӐӗӘ ӒӐӓӐӐӓӒӘӚӔӑӘӡ  ӡӘөӥӐӠӘӗ. ӤӘәӘӡ  

ӞӘӠӕӔӚӘ әӐӜӝӜӘ:    J=-D(C/X)t .   (1)  

ӡӣӠ. 14. Ӑ) ӑ) ӓӘӤӣӖӘӘӡ C әӝӜӪӔӜӢӠӐӪӘӘӡ ӓӐӛӝәӘӓӔӑӣӚӔӑӐ  X  ӛӐӫӘӚӖӔ 
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ӡӐӓӐӪ  J  ӐӢӝӛӗӐ Әӡ ӜӐәӐӓӘӐ, ӠӝӛӔӚӘӪ ӒӐӓӘӡ ӖӔӓӐӞӘӠӘӡ  ӔӠӗӔӣӚӝӕӐӜ ӤӐӠӗӝӑӨӘ, 

ӓӠӝӘӡ ӜӔӑӘӡӛӘӔӠ t  ӛӝӛӔӜӢӨӘ; (C/X)t -әӝӜӪӔӜӢӠӐӪӘӘӡ ӒӠӐӓӘӔӜӢӘӐ  ӖӔӓӐӞӘӠӘӡ 

ӛӐӠӗӝӑӣӚӐӓ ӓӠӝӘӡ ӘӛӐӕӔ ӛӝӛӔӜӢӨӘ; D-  ӛӣӓӛӘӕӐ, ӠӝӛӔӚӘӪ ӢӝӚӘӐ  ӛӘӜӣӡӘӗ 

ӐӦӔӑӣӚӘ  ӜӐәӐӓӘӡ әӝӜӪӔӜӢӠӐӪӘӘӡ ӒӠӐӓӘӔӜӢӘӡӐ, ӗӣ Ӕӡ ӣәӐӜӐӡәӜӔӚӘ ӔӠӗӘӡ ӢӝӚӘӐ. (1) 

ӔӡӐӐ ӓӘӤӣӖӘӘӡ-ӤӘәӘӡ ӞӘӠӕӔӚӘ әӐӜӝӜӘ. ӤӘәӘӡ ӛӔӝӠӔ әӐӜӝӜӘ  (ӡӣӠ.14 ӑ)  ӒӕӘөӕӔӜӔӑӡ C 

әӝӜӪӔӜӢӠӐӪӘӘӡ  X ӛӐӫӘӚӖӔ ӓӐӛӝәӘӓӔӑӣӚӔӑӐӡ. ӠӐӓӒӐӜӐӪ  (C/X), X1   ӬӔӠӢӘӚӨӘ  

ӛӔӢӘӐ, ӕӘӓӠӔ   X1+dX, ӪӮӐӓӘӐ  J (X1)      ӛӔӢӘ ӘӥӜӔӑӐ, ӕӘӓӠӔ      J(X1+dX).  ӛӐӨӘӜ  Ӑӛ 

ӘӜӢӔӠӕӐӚӨӘ  ӮӡӜӐӠӘӡ әӝӜӪӔӜӢӠӐӪӘӐ  ӣӜӓӐ  ӒӐӘӖӐӠӓӝӡ, ӠӝӛӔӚӘӪ ӜӐөӕӔӜӔӑӘ 14 ӑ 

ӡӣӠӐӗӖӔ.  ӤӝӠӛӣӚӐӡ  ӔӥӜӔӑӐ ӨӔӛӓӔӒӘ ӡӐӮӔ: 

                                              ( C/ t)X1 dX=J (X1)-J(X1+dX).               (2) 

 ӗӣ dX ӛӪӘӠӔӐ, ӛӐӨӘӜ J (X1+dX),   ӜӐәӐӓӘӡ  ӓӐәӐӕӨӘӠӔӑӐ  J (X1) -ӗӐӜ, ӛӝӮӓӔӑӐ 

ӤӝӠӛӣӚӘӗ                    J(X1+dX) = J (X1)+ ( C/ t)X1 dX.           (3 ) 

  ӛӘӕӘӦӔӑӗ                    ( C/ t)= -J/X= /X(DC/t)  .          (4) 

ӐӜӐӚӝӒӘӣӠӘ  ӛӡӯӔӚӝӑӘӗ,  ӨӔӡӐӫӚӔӑӔӚӘӐ ӛӘӕӘӦӝӗ ӒӐӜӢӝӚӔӑӐ ӡӐӛӘ, ӝӗӮӘ ӓӐ 

ӛӔӢӘ ӨӔӛӗӮӕӔӕӘӡӐӗӕӘӡ.  ӨӔӛӓӔӒ  ӮӓӔӑӐ  Ӑӛ ӒӐӜӢӝӚӔӑӔӑӘӡ ӐӛӝӮӡӜӐ, әӝӜәӠӔӢӣӚӘ 

ӔӥӡӞӔӠӘӛӔӜӢӐӚӣӠӘ ӛӝӜӐӪӔӛӔӑӘӡ ӡӐӤӣӫӕӔӚӖӔ. ӗӣӛӪӐ,  ӓӘӤӣӖӘӘӡ әӝӔӤӘӪӘӔӜӢӘӡ 

ӢӔӛӞӔӠӐӢӣӠӐӖӔ ӓӐӛӝәӘӓӔӑӣӚӔӑӘӡ  ӔӛӞӘӠӘӣӚ ӤӝӠӛӣӚӐӡ, Ӑӥӕӡ ӨӔӛӓӔӒӘ ӡӐӮӔ:  

                                                               D=D0 exp(-Q/RT) ,        (5)    

ӡӐӓӐӪ T   ӐӑӡӝӚӣӢӣӠӘ  ӢӔӛӞӔӠӐӢӣӠӐӐ,    Q  -ӐӥӢӘӕӐӪӘӘӡ ӔӜӔӠӒӘӐ, ӮӝӚӝ     D0 – 

ӛӣӓӛӘӕӐ, ӠӝӛӔӚӘӪ ӐӠӐӐ ӓӐӛӝәӘӓӔӑӣӚӘ ӢӔӛӞӔӠӐӢӣӠӐӖӔ.  ӒӐӜӐӡӮӕӐӕӔӑӔӜ, ӖӔӓӐӞӘӠӣӚ 

ӓӘӤӣӖӘӐӡ, ӛӝӪӣӚӝӑӘӗ ӓӘӤӣӖӘӐӡ  ӓӐ  ӡӐӖӦӕӐӠӗӨӝӠӘӡ (ӡӐӡӐӖӦӕӠӝ) ӓӘӤӣӖӘӐӡ. 

$  4. ӓӘӤӣӖӘӐ  ӐӢӝӛӔӑӘӡ  ӛӝӫӠӐӝӑӘӗ.  ӡӐӡӐӖӦӕӠӝ  ӓӘӤӣӖӘӐ, ӖӔӓӐӞӘӠӣӚӘ  

ӓӘӤӣӖӘӐ, ӛӝӪӣӚӝӑӘӗӘ ӓӘӤӣӖӘӐ,  ӗӕӘӗӓӘӤӣӖӘӐ 

өӕӔӜ ӐӥӐӛӓӔ ӐӠ ӒӕӘӮӡӔӜӔӑӘӐ, Ӡӝӛ ӚӘӗӝӜӔӑӨӘ  ӓӘӤӣӖӘӘӡ ӛӘӛӓӘӜӐӠӔӝӑӐ 

ӓӐӛӝәӘӓӔӑӘӚӘӐ Ӑӛ ӣәӐӜӐӡәӜӔӚӘӡ ӐӢӝӛӣӠ ӐӒӔӑӣӚӔӑӐӖӔ, ӐӛӘӢӝӛ Ӑӛ ӗӔӝӠӘӐӡ ӣӬӝӓӔӑӔӜ 

әӝӜӢӘӜӣӐӚӣӠӡ (ӛӘӐӮӚӝӔӑӘӗӡ).  ӛӐӠӗӐӚӘӐ, ӐӢӝӛӔӑӘ ӒӘӡӝӡӨӘ ӣӜӓӐ ӘәӐӕӔӑӓӜӔӜ 

ӒӐӠәӕӔӣӚ ӐӓӒӘӚӔӑӡ, ӛӐӒӠӐӛ ӓӘӤӣӖӘӘӡ ӐӠӡӔӑӝӑӐ ӐӓӐӡӢӣӠӔӑӡ, Ӡӝӛ ӛӐӗ ӨӔӣӫӚӘӐӗ 

ӒӐӓӐӐӓӒӘӚӓӜӔӜ ӔӠӗӘ ӐӓӒӘӚӘӓӐӜ ӛӔӝӠӔӖӔ.  ӗӘӗӝӔӣӚӘ ӐӢӝӛӘ ӒӘӡӝӡӨӘ ӘӠӮӔӕӐ 

ӒӐӠәӕӔӣӚӘ ӛӓӒӝӛӐӠӔӝӑӘӡ ӛӐӮӚӝӑӚӝӑӐӨӘ. ӪӐӚәӔӣӚӘ ӠӮӔӕӔӑӘӡ ӡӘӓӘӓӔ ӠӝӒӝӠӪ  

ӒӐӜӡӐӮӘӚӕӔӚӘ ӐӢӝӛӘӡ, ӐӡӔӕӔ ӛӘӡӘ ӛӔӖӝӑӚӔӑӘӡ  ӨӔӘӫӚӔӑӐ ӘӛӓӔӜӐӓ ӓӘӓӘ Әӧӝӡ, Ӡӝӛ 

ӐӢӝӛӘ ӒӐӓӐӕӘӓӔӡ  ӛӔӖӝӑӔӚ  ӛӓӒӝӛӐӠӔӝӑӐӨӘ.  ӐӛӘӡӐӗӕӘӡ әӘ ӐӣӪӘӚӔӑӔӚӘӐ ӒӐӠәӕӔӣӚӘ 

ӔӜӔӠӒӘӘӡ ӤӚӣӥӢӣӐӪӘӔӑӘ ӓӐ ӠӐӛӓӔӜӘӛӔ ӐӢӝӛӘӡ ӛӝӫӠӐӝӑӘӡ әӐӠӒӘ ӡӘӜӥӠӝӜӘӖӐӪӘӐ.  ӨӝӠ  

ӛӐӜӫӘӚӖӔ ӒӐӓӐӡӕӚӐ ӒӐӠӗӣӚӔӑӣӚӘӐ ӓӐ ӐӠ ӨӔӕӔӮӔӑӘӗ.  Ӑӥ ӛӐӘӜӪ ӒӕӐӥӕӡ ӞӠӝӑӚӔӛӐ, 

ӠӐӓӒӐӜ ӐӡӢӠӝӜӝӛӘӣӚӘ ӠӐӝӓӔӜӝӑӘӡ ӒӐӓӐӮӢӝӛӔӑӘӐ ӐӓӒӘӚӘӓӐӜ ӐӓӒӘӚӖӔ, ӗӐӜӐӪ 

ӣӬӔӡӠӘӒӝӓ.  ӡӐӭӘӠӝӐ, ӛӐӗӘ ӤӘәӘӡ әӐӜӝӜӔӑӗӐӜ  ӨӔӡӐӑӐӛӘӡӝӑӐӨӘ ӛӝӧӕӐӜӐ, ӠӐӪ ӫӐӚӘӐӜ 
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ӠӗӣӚӘӐ, ӛӐӒӠӐӛ  ӨӔӒӕӘӫӚӘӐ ӒӐӛӝӕӘӧӔӜӝӗ ӒӐӡӐӨӣӐӚӝӔӑӐ.  ӗӣ ӒӐӜӕӘӮӘӚӐӕӗ ӝӠ ӐӢӝӛӣӠ 

ӡӘӑӠӢӧӔӡ, ӠӝӛӔӚӗӐ ӨӝӠӘӡ ӛӐӜӫӘӚӘӐ ,  ӔӠӗ-ӔӠӗӘ ӒӐӮӡӜӘӚӘ ӐӢӝӛӔӑӘӡ әӝӜӪӔӜӢӠӐӪӘӐӐ 

(ӐӢӝӛӗӐ ӠӘӪӮӕӘ ӛӝӪӣӚӝӑӘӡ ӔӠӗӣӚӨӘ)  C1,   ӮӝӚӝ    ӒӐӛӮӡӜӔӚӘ ӐӢӝӛӔӑӘӡ – C2.  

ӒӐӓӐӮӢӝӛӐӗӐ ӡӐӨӣӐӚӝ ӠӘӪӮӕӘ, ӜӔӑӘӡӛӘӔӠӘ ӒӐӮӡӜӘӚӘ ӐӢӝӛӘӡӐӗӕӘӡ, ӓӠӝӘӡ ӔӠӗӔӣӚӨӘ 

ӐӦӕӜӘӨӜӝӗ  Г.  ӐӡӔӗӘ ӛӡӯӔӚӝӑӔӑӘӗ ӛӘӦӔӑӣӚӘ ӤӝӠӛӣӚӘӡ ӡӐӑӝӚӝӝ ӡӐӮӔ, ӤӘәӘӡ 

ӤӝӠӛӣӚӘӡ ӒӐӗӕӐӚӘӡӬӘӜӔӑӘӗ,  ӘӥӜӔӑӐ:     

                                                         D=1/6 Г.
2
             (6)                       

 ӒӐӛӝӓӘӡ,  Ӡӝӛ ӓӘӤӣӖӘӘӡ  әӝӔӤӘӪӘӔӜӢӘ  ӞӘӠӓӐӞӘӠӐӐ ӓӐәӐӕӨӘӠӔӑӣӚӘ ӐӢӝӛӗӐ 

ӒӐӓӐӡӕӚӔӑӘӡ (ӒӐӓӐӮӢӝӛӔӑӘӡ)  ӡӘӮӨӘӠӔӡӗӐӜ. ӛӡӒӐӕӡӘ ӛӡӯӔӚӝӑӘӗ  ӨӔӡӐӫӚӔӑӔӚӘӐ 

ӒӐӛӝӕӘӗӕӐӚӝӗ  өӐӜӔӠӒӕӘӡ ӐӢӝӛӗӐ  ӔӚӔӛӔӜӢӔӑӘӡ  ӒӐӓӐӮӢӝӛӐӗӐ  ӡӘӮӨӘӠӔ.  

ӒӐӛӝӗӕӚӔӑӛӐ ӐөӕӔӜӐ, Ӡӝӛ өӐӜӔӠӒӕӘӡ ӐӢӝӛӗӐ ӔӚӔӛӔӜӢӔӑӘӡ ӒӐӬӝӜӐӡӬӝӠӔӑӣӚӘ ӬӘӚӘ 

(ӠӐӝӓӔӜӝӑӐ),  ӛӐӦӐӚӔӜӔӠӒӔӢӘәӣӚ  ӛӓӒӝӛӐӠӔӝӑӔӑӨӘ  ӒӐӛӝӘӗӕӚӔӑӐ ӤӝӠӛӣӚӘӗ:   

                                                    N=exp (- Gm/RT)         (7) 

ӡӐӓӐӪ Gm  ӒӘӡӝӡӘӡ ӗӐӕӘӡӣӤӐӚӘ ӔӜӔӠӒӘӡ ӪӕӚӘӚӔӑӐӐ, Ӕ.Ә. ӛӣӨӐӝӑӐ ӨӔӑӠӣӜӔӑӣӚӘ 

ӜӘӨӜӘӗ. Ӕӡ ӔӜӔӠӒӘӐ ӘӮӐӠӯӔӑӐ өӐӜӔӠӒӕӘӡ ӐӢӝӛӘӡ  ӒӐӓӐӐӓӒӘӚӔӑӘӡӐӡ Ӕ.Ӭ. ӕӐәӐӜӡӘӣӠӘ 

ӛӔӥӜӘӖӛӘӗ  ӨӣӐӚӔӓӣӠӘ ͟ӗӕӘӗӓӘӤӣӖӘӘӡ͟ (ӓӘӤӣӖӘӐ, ӠӝӛӔӚӘӪ ӛӘӛӓӘӜӐӠӔӝӑӡ ӔӠӗӘ 

ӓӐ ӘӒӘӕӔ ӜӘӕӗӘӔӠӔӑӘӡ ӐӢӝӛӔӑӘӗ) ӞӠӝӪӔӡӘӡӐӡ, ӡӣӤӗӐ ӚӘӗӝӜӔӑӨӘ.  ӛӐӗӘ ӒӐӛӝӗӕӚӘӡ 

ӡӢӐӜӓӐӠӢӣӚӘ  ӛӔӗӝӓӘ ӔӡӐӐ ӠӐӓӘӐӥӢӘӣӠӘ ӘӖӝӢӝӞӔӑӘӡ  ӛӔӗӝӓӘ.  ӐӥӐӪ ӒӐӛӝӘӧӔӜӔӑӐ 

(7)-Әӡ ӛӡӒӐӕӡӘ ӤӝӠӛӣӚӐ, Әӛ ӒӐӜӡӮӕӐӕӔӑӘӗ, Ӡӝӛ  ӐӮӚӐ Әӡ ӒӕӐӫӚӔӕӡ ӕӐәӐӜӡӘӔӑӘӡ ӠӘӪӮӕӘӡ 

ӒӐӛӝӗӕӚӘӡ ӡӐӨӣӐӚӔӑӐӡ. Ӑӛ ӛӔӗӝӓӘӡ ӒӐӛӝӧӔӜӔӑӘӗ  ӜӘӕӗӘӔӠӔӑӐӗӐ ӣӛӠӐӕӚӔӡӝӑӘӡӐӗӕӘӡ 

ӗӕӘӗӓӘӤӣӖӘӘӡ әӝӔӤӘӪӘӔӜӢӔӑӘ ӣәӕӔ ӒӐӛӝӗӕӚӘӚӘӐ. ӒӐӛӝӗӕӚӘӐӜ ӐӡӔӕӔ ӓӘӤӣӖӘӐӡ 

өӐӜӐӪӕӚӔӑӘӡ ӛӧӐӠ ӮӡӜӐӠӔӑӨӘ. ӣӜӓӐ ӐӦӕӜӘӨӜӝӗ, Ӡӝӛ Ӕӡ ӑӔӕӠӐӓ ӣӤӠӝ ӠӗӣӚӘ ӞӠӝӪӔӡӘӐ. 

ӝӠӘ ӢӘӞӘӡ ӐӢӝӛӘӡӐӗӕӘӡ Ӕӡ ӞӘӠӕӔӚӐӓ ӒӐӛӝӗӕӐӚӐ әӘӠәӔӜӓӐӚӛӐ. ӛӗӐӕӐӠӘӐ, Ӡӝӛ 

ӐӠӡӔӑӝӑӡ ӛӔӗӝӓӝӚӝӒӘӐ ӓӐ ӛӐӗӔӛӐӢӘәӣӠӘ ӐӞӐӠӐӢӘ,  ӗӐӜӐӪ, ӛӔӢӜӐәӚӔӑӐӓ ӒӐӛӐӠӗӣӚӘ, 

ӗӣӛӪӐ ӧӕӔӚӐ ӞӠӝӑӚӔӛӐ ӯӔӠ әӘӓӔӕ ӐӠӐӐ ӒӐӓӐӭӠӘӚӘ.  ӣӜӓӐ ӕӘӪӝӓӔӗ, Ӡӝӛ ӓӘӤӣӖӘӐ 

ӑӔӕӠӐӓ ӡӬӠӐӤӐӓ ӛӘӛӓӘӜӐӠӔӝӑӡ ӛӐӠӪӕӚӘӡ ӡӐӖӦӕӠӔӑӖӔ, ӕӘӓӠӔ ӛӘӡ ӨӘӓӐ ӜӐӬӘӚӨӘ. 

ӛӘӖӔӖӡ ӬӐӠӛӝӐӓӒӔӜӡ Әӡ ӒӐӠӔӛӝӔӑӐ,  Ӡӝӛ ӡӐӖӦӕӐӠӖӔ ӐӢӝӛӗӐ ӨӝӠӘӡ ӗӐӕӘӡӣӤӐӚӘ 

ӐӓӒӘӚӔӑӘ ӛӝӫӠӐӝӑӘӡӐӗӕӘӡ ӣӤӠӝ ӛӔӢӘӐ ӓӐ ӓӘӤӣӜӓӘӠӔӑӣӚ ӐӢӝӛӔӑӡ ӡӬӠӐӤӐӓ 

ӨӔӣӫӚӘӐӗ ӛӐӗӨӘ (ӐӜ ӛӐӗ ӒӐӡӬӕӠӘӕ)  ӒӐӦӬӔӕӐ. ӐӡӔӕӔ ӛӐӦӐӚӘӐ ӓӘӤӣӖӘӘӡ ӮӐӠӘӡӮӘ 

ӓӘӡӚӝәӐӪӘӔӑӖӔ  ӘӛӐӕӔ ӛӘӖӔӖӘӗ  ӐӜӣ ӐӢӝӛӣӠӘ ӡӘӑӠӢӧӔӔӑӘӡ ӜӐәӚӔӑӝӑӐ ӐӜ ӛӔӢӝӑӐ 

ӓӐӛӐӮӘӜӯӔӑӘӡ ӐӓӒӘӚӔӑӨӘ ӘӫӚӔӕӐ ӐӢӝӛӗӐ ӡӬӠӐӤӘ ӓӘӤӣӜӓӘӠӔӑӘӡ ӡӐӨӣӐӚӔӑӐӡ. 

ӓӘӤӣӖӘӘӡ ӛӝӕӚӔӜӐ ӒӐӛӝӧӔӜӔӑӣӚӘӐ ӚӘӗӝӜӔӑӘӡ ӖӔӓӐӞӘӠӣӚӘ ӗӕӘӡӔӑӔӑӘӡ 

ӒӐӡӐӣӛӯӝӑӔӡӔӑӚӐӓ ӓӐ Ӕӡ ӪӜӝӑӘӚӘӐ  ӥӘӛӘӣӠ-ӗӔӠӛӣӚӘ ӓӐӛӣӨӐӕӔӑӘӡ  ӡӐӮӘӗ. Ӑӛ ӓӠӝӡ,  

ӤӝӚӐӓӘӡ ӖӔӓӐӞӘӠӨӘ ӨӔӰӧӐӕӗ ӔӡӐ ӗӣ Әӡ ӔӚӔӛӔӜӢӘ ӛӐӦӐӚ ӢӔӛӞӔӠӐӢӣӠӐӖӔ ӓӐ ӐӦӬӔӕӔӜ 

ӖӔӓӐӞӘӠӘӡ ӗӕӘӡӔӑӔӑӘӡ ӒӐӣӛӯӝӑӔӡӔӑӐӡ. ӥӘӛӘӣӠ-ӗӔӠӛӣӚӘ ӓӐӛӣӨӐӕӔӑӘӡ 

ӔӚӔӛӔӜӢӐӠӣӚӘ ӞӠӝӪӔӡӔӑӘӐ: 

1.ӓӘӡӝӪӘӐӪӘӐ-  ӒӐӛӐӯӔӠӔӑӔӚӘ ӜӘӕӗӘӔӠӔӑӘӡ ӒӐӛӝӧӝӤӐ ӐӥӢӘӣӠ ӐӢӝӛӣӠ ӓӝӜӔӖӔ, ӡӐӬӧӘӡӘ  

ӜӘӕӗӘӔӠӔӑӘӡ ӓӐӨӚӘӡ ӨӔӓӔӒӐӓ: 2COCO2+C; 2NH33H2+2N  ӓӐ ӐӡӔ ӨӔӛӓӔӒ. 

 2. ӐӑӡӝӠӑӪӘӐ- ӚӘӗӝӜӘӡ ӖӔӓӐӞӘӠӘӡ ӛӘӔӠ  ӒӐӛӐӯӔӠӔӑӔӚӘ ӔӚӔӛӔӜӢӘӡ ӐӢӝӛӔӑӘӡ өӐӭӔӠӐ. 

ӚӘӗӝӜӘӡ ӖӔӓӐӞӘӠӖӔ ӛӓӔӑӐӠӔ ӐӢӝӛӔӑӡ Ӑӥӕӗ ӖӔӓӐӞӘӠӘӡәӔӜ ӛӘӛӐӠӗӣӚӘ ӗӐӕӘӡӣӤӐӚӘ 
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әӐӕӨӘӠӔӑӘ (ӑӛӘӡ әӐӕӨӘӠӔӑӘ). ӒӐӛӐӯӔӠӔӑӔӚӘ ӔӚӔӛӔӜӢӘӡ ӐӢӝӛӔӑӘ  ӨӔӓӘӐӜ ӛӐӗӗӐӜ 

әӐӕӨӘӠӨӘ, ӠӐӪ ӐӛӪӘӠӔӑӡ ӚӘӗӝӜӘӡ ӖӔӓӐӞӘӠӣӚ ӔӜӔӠӒӘӐӡ. ӢӔӛӞӔӠӐӢӣӠӘӡ ӒӐӖӠӓӘӗ 

ӚӘӗӝӜӘӡ ӐӑӡӝӠӪӘӣӚӘ ӣӜӐӠӘ ӘӖӠӓӔӑӐ. ӐӡӔӕӔ ӘӖӠӓӔӑӐ ӒӐӛӐӯӔӠӔӑӔӚӘ ӔӚӔӛӔӜӢӘӡ 

ӐӢӝӛӗӐ ӓӘӤӣӖӘӘӡ ӮӐӠӘӡӮӘ ӓӐ   ӘӡӘӜӘ ӚӘӗӝӜӗӐӜ ӬӐӠӛӝӥӛӜӘӐӜ  ӛӧӐӠ ӮӡӜӐӠӡ ӐӜ ӥӘӛӘӣӠ 

ӜӐӔӠӗӔӑӡ.  

3. ӓӘӤӣӖӘӐ - ӤӝӚӐӓӨӘ ӞӠӐӥӢӘәӐӨӘ ӮӨӘӠӐӓ ӒӐӛӝӘӧӔӜӔӑӐ ӞӠӝӪӔӡӘ, ӠӝӛӔӚӘӪ 

ӪӔӛӔӜӢӐӪӘӘӡ ӡӐӮӔӚӘӗӐӐ ӪӜӝӑӘӚӘ. ӛӘӡӘ ӐӠӡӘ ӛӓӒӝӛӐӠӔӑӡ ӘӛӐӨӘ, Ӡӝӛ ӤӝӚӐӓӡ ӐӮӣӠӔӑӔӜ 

10000C- ӛӓӔ ӜӐӮӨӘӠӗӐӜ ӔӠӗӐӓ, ӛӐӡӨӘ ӜӐӮӨӘӠӑӐӓӘӡ ӨӔӧӕӐӜӘӡ ӛӘӖӜӘӗ.  ӠӐӓӒӐӜӐӪ 

ӜӐӮӨӘӠӑӐӓӘӡ әӝӜӪӔӜӢӠӐӪӘӐ ӤӝӚӐӓӘӡ ӜӐӛӖӐӓӘӡ ӛӘӛӓӔӑӐӠӔ ӐӠӔӨӘ ӐӠ ӘӪӕӚӔӑӐ, ӡӐӭӘӠӝӐ  

ӢӔӛӞӔӠӐӢӣӠӘӡ ӒӐӖӠӓӐ, ӠӐӪ ӒӐӛӝӘӬӕӔӕӡ  ӜӐӮӨӘӠӑӐӓӘӡ ӐӢӝӛӔӑӘӡ ӓӘӤӣӖӘӘӡ ӡӘөӥӐӠӘӡ 

ӒӐӖӠӓӐӡ. ӛӐӗӘ әӝӜӪӔӜӢӠӐӪӘӐ ӒӐӠӔ ӤӔӜӐӨӘ ӣӤӠӝ ӛӔӢӘӐ, ӕӘӓӠӔ ӡӘӦӠӛӔӨӘ. ӛӐӒӠӐӛ, ӤӘәӘӡ 

ӛӔӝӠӔ (2) ӤӝӠӛӣӚӘӓӐӜ, ӒӐӜӡӮӕӐӕӔӑӐ әӝӜӪӔӜӢӠӐӪӘӐӨӘ ӛӝӒӕӪӔӛӡ ӒӠӐӓӘӔӜӢӡ, ӠӐӪ 

ӒӐӛӝӘӬӕӔӕӡ ӡӘӦӠӛӔӨӘ  ӜӐӮӨӘӠӑӐӓӘӡ ӓӘӤӣӜӓӘӠӔӑӐӡ. өӕӔӜ ӐӠ ӒӐӜӕӘӮӘӚӐӕӗ ӤӝӠӛӣӚӘӡ 

ӒӐӛӝӧӕӐӜӘӡ ӓӔӢӐӚӔӑӡ, ӛӐӒӠӐӛ ӠӝӒӝӠӪ ӖӔӛӝӗӐӪ ӒӕӥӝӜӓӐ ӛӘӗӘӗӔӑӣӚӘ, ӨӔӒӕӘӫӚӘӐ 

ӒӐӛӝӕӘӧӔӜӝӗ ӛӔ-5 ӤӝӠӛӣӚӐ. 

4. ӡӐӡӐӖӦӕӠӝ ӓӘӤӣӖӘӐ- ӔӡӐӐ ӓӘӤӣӖӘӐ ӛӧӐӠ ӞӝӚӘәӠӘӡӢӐӚӣӠ ӡӮӔӣӚӔӑӨӘ, ӠӝӛӔӚӘӪ 

ӗӐӕӛӝӧӠӘӚӘӐ  ӕӘӬӠӝ, ӠӐӛӓӔӜӘӛӔ ӐӢӝӛӣӠӘ ӡӘӑӠӢӧӘӡ ӡӘӡӥӘӡ ӛӥӝӜӔ ӐӠӔӨӘ, ӝӠӘ 

ӒӐӜӡӮӕӐӕӔӑӣӚӘ әӠӘӡӢӐӚӝӒӠӐӤӘӣӚӘ ӛӐӠӪӕӚӘӡ ӡӐӖӦӕӐӠӖӔ. ӛӐӠӪӕӐӚӗӐ ӡӐәӝӜӢӐӥӢӝ 

ӡӐӖӦӕӐӠӖӔ (ӛӐӗ ӨӝӠӘӡ ӐӠӡӔӑӣӚӘ әӠӘӡӢӐӚӝӒӠӐӤӘӣӚӘ ӓӔӝӠӘӔӜӢӘӠӔӑӘӡ ӒӐӛӝ) ӒӕӐӥӕӡ 

ӓӔӤӔӥӢӔӑӘӡ ӛӐӦӐӚӘ әӝӜӪӔӜӢӠӐӪӘӐ.  ӐӛӘӢӝӛ  ӡӐӖӦӕӐӠӖӔ ӓӘӤӣӖӘӣӠӘ ӒӐӓӐӢӐӜӐ 

ӛӘӛӓӘӜӐӠӔӑӡ ӣӤӠӝ ӡӬӠӐӤӐӓ  ӕӘӓӠӔ ӛӝӪӣӚӝӑӐӨӘ, ӡӐӓӐӪ ӓӔӤӔӥӢӔӑӘӡ әӝӜӪӔӜӢӠӐӪӘӐ 

ӑӔӕӠӐӓ ӓӐӑӐӚӘӐ (ӛӝӪӣӚӝӑӘӗӘ ӓӘӤӣӖӘӐ), ӛӐӒӠӐӛ ӑӔӕӠӐӓ ӣӤӠӝ ӜӔӚӐ, ӕӘӓӠӔ 

ӐӢӛӝӡӤӔӠӝӡӐ ӓӐ ӛӧӐӠӘ ӡӮӔӣӚӘӡ ӒӐӛӧӝӤ ӡӐӖӦӕӐӠӖӔ (ӖӔӓӐӞӘӠӣӚӘ ӓӘӤӣӖӘӐ).  

ӡӐӡӐӖӦӕӠӝ ӓӘӤӣӖӘӐ  ӛӗӐӕӐӠӘ ӛӔӥӐӜӘӖӛӘӐ, ӓӐӑӐӚӢӔӛӞӔӠӐӢӣӠӣӚӘ ӨӔӪӮӝӑӘӗ, 

әӔӠӐӛӘәӘӡӐ ӓӐ ӤӮӕӜӘӚӔӑӘӡ ӛӔӢӐӚӣӠӒӘӘӗ, ӜӐӛӖӐӓӔӑӘӡ ӬӐӠӛӝӔӑӘӡӐӡ. ӐӛӐӕӔ ӓӠӝӡ, 

ӡӐӡӐӖӦӕӠӝ ӓӘӤӣӖӘӐ ӬӐӠӛӝӐӓӒӔӜӡ ӛӗӐӕӐӠ ӛӔӥӜӘӖӛӡ ӛӧӐӠӘ ӡӮӔӣӚӔӑӘӡ 

ӓӔӤӝӠӛӘӠӔӑӘӡӐӡ.  ӮӨӘӠӐӓ, ӛӧӐӠ ӡӮӔӣӚӨӘ ӐӓӒӘӚӘ Ӑӥӕӡ ӔӠӗӘ ӓӐ ӘӒӘӕӔ ӢӘӞӘӡ ӐӢӝӛӔӑӘӡ 

ӛӝӫӠӐӝӑӐӡ, Ӑӛ ӛӝӕӚӔӜӐӡ ӣӬӝӓӔӑӔӜ ӗӕӘӗӓӘӤӣӖӘӐӡ.  

$ 5. өӐӜӐӪӕӚӔӑӘӡӐ ӓӐ өӐӜӔӠӒӕӘӡ ӛӧӐӠӘ  ӮӡӜӐӠӔӑӘ 

ӗӮӔӕӐӓ ӛӓӒӝӛӐӠӔӝӑӐӨӘ ӚӘӗӝӜӗӐ ӨӔӜӐӓӜӔӑӘӡ ӓӘӓӘ ӜӐӬӘӚӘ, ӠӝӛӔӚӘӪ 

ӢӔӥӜӘәӐӨӘ ӒӐӛӝӘӧӔӜӔӑӐ, ӬӐӠӛӝӐӓӒӔӜӔӜ ӔӠӗӒӕӐӠӝӕӐӜ ӡӘӗӮӔӡ  ӐӜӣ  ӗӮӔӕӐӓ ӮӡӜӐӠӡ. ӛӐӗӘ 

ӒӐӛӧӐӠӔӑӘӡ ӨӔӛӓӔӒ, ӣӛӠӐӕӚӔӡ ӨӔӛӗӮӕӔӕӐӨӘ, ӐӡӔӗӘ  ӨӔӜӐӓӜӔӑӘӡ ӔӠӗӒӕӐӠӝӕӜӔӑӐ ӐӦӐӠ 

ӘӪӕӚӔӑӐ. ӨӔӡӐӑӐӛӘӡӐӓ ӤӐӖӐӡ, ӠӝӛӔӚӘӪ ӬӐӠӛӝӘӥӛӜӔӑӐ ӐӡӔӗӘ ӮӡӜӐӠӘӡ 

әӠӘӡӢӐӚӘӖӐӪӘӘӡӐӡ,  ӣӬӝӓӔӑӔӜ  ӛӧӐӠ ӮӡӜӐӠӡ. ӥӘӛӘӣӠӘ ӐӜ ӡӞӔӥӢӠӐӚӣӠӘ ӐӜӐӚӘӖӘӗ  

ӛӐӗӨӘ ӨӔӡӐӫӚӔӑӔӚӘӐ ӝӠӘ ӐӜ ӛӔӢӘ ӔӚӔӛӔӜӢӘӡ ӐӦӛӝөӔӜӐ, ӛӐӨӘӜ  ӠӝӓӔӡӐӪ  

ӛӘәӠӝӡәӝӞӣӚӐӓ  ӐӡӔӗ ӮӡӜӐӠӡ, ӠӝӒӝӠӪ ӡӣӤӗӐ ӚӘӗӝӜӡ, Ӑӥӕӡ ӔӠӗӒӕӐӠӝӕӐӜӘ 

ӛӐӠӪӕӚӔӑӘ. ӠӔӜӢӒӔӜӣӚӘ ӐӜӐӚӘӖӘ  ӒӕӘөӕӔӜӔӑӡ ӛӔӡӠӘӡ  ӔӠӗ ӢӘӞӡ.  ӨӔӡӐӑӐӛӘӡӐӓ, ӛӧӐӠӘ 

ӮӡӜӐӠӘ ӐӠӘӡ  ӔӠӗӤӐӖӘӐӜӘ, ӨӔӓӒӔӑӐ ӔӠӗӘ ӢӘӞӘӡ  әӠӘӡӢӐӚӔӑӘӡӐӒӐӜ ӓӐ Ӑӥӕӡ ӔӠӗӘ 

әӠӘӡӢӐӚӣӠӘ ӒӘӡӝӡӘ. ӛӧӐӠӘ ӮӡӜӐӠӔӑӘӡ ӐӒӔӑӣӚӔӑӘӓӐӜ ӒӐӛӝӛӓӘӜӐӠӔ, ӔӠӗӘ ӢӘӞӘӡ 
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әӝӛӞӝӜӔӜӢӨӘ ӫӘӠӘӗӐӓ ӒӐӛӮӡӜӔӚӘ ӚӘӗӝӜӘӡ ӒӘӡӝӡӨӘ,  

ӨӔӔӠӔӕӘӐӜ ӒӐӮӡӜӘӚӘ ӜӘӕӗӘӔӠӔӑӘӡ ӐӢӝӛӔӑӘ. ӨӔӡӐӑӐӛӘӡӐӓ, Ӑӥ 

ӨӔӡӐӫӚӔӑӔӚӘӐ ӛӘӕӘӦӝӗ ӞӠӘӜӪӘӞӣӚӐӓ ӝӠӘ ӒӐӜӡӮӕӐӕӔӑӣӚӘ 

ӨӔӛӗӮӕӔӕӐ. 1. өӐӜӐӪӕӚӔӑӘӡ ӛӧӐӠӘ ӮӡӜӐӠӘ  A -ӒӐӛӮӡӜӔӚ ӫӘӠӘӗӐӓ 

ӚӘӗӝӜӡ Ӑӥӕӡ ӔӠӗӘ ӢӘӞӘӡ ӒӘӡӝӡӘ, ӛӐӡӨӘ B  әӝӛӞӝӜӔӜӢӘӡ ӒӐӮӡӜӐ 

ӛӘӛӓӘӜӐӠӔӝӑӡ A ӚӘӗӝӜӘӡ ӐӢӝӛӔӑӘӡ ӨӔӪӕӚӘӗ (өӐӜӐӪӕӚӔӑӘӗ) 

B–ӡ ӐӢӝӛӔӑӘӗ. ӤӘӖӘәӘӡ ӗӕӐӚӡӐӖӠӘӡӘӗ Ӑӥ ӝӠӘӕӔ 

ӜӘӕӗӘӔӠӔӑӘӡ ӐӢӝӛӗӐ ӖӝӛӔӑӘ ӨӔӡӐӓӐӠӘӡӘӐ  ӓӐ ӐӛӘӢӝӛ ӮӓӔӑӐ 

ӐӢӝӛӔӑӘӡ  өӐӜӐӪӕӚӔӑӐ (ӡӣӠ.15). 2. өӐӜӔӠӒӕӘӡ ӛӧӐӠӘ ӮӡӜӐӠӘ A - 

ӡӣӠ. 15. өӐӜӐӪӕӚӔӑӘӡ ӛӧӐӠӘ ӮӡӜӐӠӘӡ ӐӢӝӛӣӠӘ ӛӝӓӔӚӘ 

ӒӐӛӮӡӜӔӚ ӫӘӠӘӗӐӓ ӚӘӗӝӜӘӡ ӐӢӝӛӔӑӡ ӨӝӠӘӡ ӡӘӕӠӪӔӨӘ өӐӘӜӔӠӒӔӑӘӐӜ C ӒӐӮӡӜӘӚӘ 

ӜӘӕӗӘӔӠӔӑӘӡ ӐӢӝӛӔӑӘ. ӤӘӖӘәӘӡ ӗӕӐӚӡӐӖӠӘӡӘӗ, Ӑӥ ӐӢӝӛӗӐ ӖӝӛӔӑӘ ӡӮӕӐӓӐӡӮӕӐӐ ӓӐ 

ӒӐӮӡӜӘӚ ӜӘӕӗӘӔӠӔӑӐӡ ӨӔӣӫӚӘӐ ӓӐӘәӐӕӝӡ ӐӓӒӘӚӔӑӘ  ӝӥӢӐ ӓӐ ӢӔӢӠӐ, ӤӝӠӔӑӨӘ 

(ӡӘӪӐӠӘӔӚӔӔӑӨӘ). ӝӠӘӕӔ ӨӔӛӗӮӕӔӕӐӨӘ  ӐӢӝӛӗӐ ӒӐӜӚӐӒӔӑӐ ӒӐӛӮӡӜӔӚ ӮӡӜӐӠӨӘ  ӣӬӔӡӠӘӒӝӐ. 

ӛӧӐӠӘ ӮӡӜӐӠӘӡ  ӬӐӠӛӝӥӛӜӘӡӐӡ ӨӔӜӐӠөӣӜӓӔӑӐ ӔӠӗ-ӔӠӗӘ ӔӚӔӛӔӜӢӘӡ ӒӘӡӝӡӘ, ӠӝӛӔӚӘӪ 

ӘӬӝӓӔӑӐ ӒӐӛӮӡӜӔӚӐӓ. ӒӐӮӡӜӘӚӘ ӜӘӕӗӘӔӠӔӑӘӡ ӐӢӝӛӔӑӘ ӐӛӐӮӘӜӯӔӑӔӜ ӒӐӛӮӡӜӔӚӘӡ 

ӔӚӔӛӔӜӢӐӠӣӚ ӣӯӠӔӓӡ.  Ӕӡ ӓӐӛӝәӘӓӔӑӣӚӘӐ ӛӐӗӘ ӐӢӝӛӔӑӘӡ ӒӔӝӛӔӢӠӘӣӚ ӖӝӛӔӑӖӔ. 

ӑӣӜӔӑӠӘӕӘӐ, ӒӘӡӝӡӘӡ ӞӐӠӐӛӔӢӠӘӡ ӪӕӚӘӚӔӑӐ ӛӜӘӨӕӜӔӚӝӕӐӜӘ ӤӐӥӢӝӠӘӐ ӓӐ 

ӒӐӜӡӐӖӦӕӠӐӕӡ ӗӕӘӡӔӑӔӑӘӡ ӪӕӚӘӚӔӑӐӡ. ӘӛӘӡӓӐ  ӛӘӮӔӓӕӘӗ, ӗӣ ӠӝӛӔӚӘ,  ӠӐ ӖӝӛӘӡ ӓӐ ӠӐ 

ӠӐӝӓӔӜӝӑӘӡ ӐӢӝӛӔӑӘ өӐӜӐӪӕӚӓӔӑӘӐӜ ӐӜ өӐӘӜӔӠӒӔӑӘӐӜ,  ӨӔӡӐӫӚӔӑӔӚӘӐ ӛӘӦӔӑӣӚ ӘӥӜӔӡ 

ӮӡӜӐӠӗӐ ӛӗӔӚӘ ӡӞӔӥӢӠӘӡ ӥӘӛӘӣӠӘ ӜӐӔӠӗӘ. Ӕӡ ӘӬӕӔӕӡ ӡӢӔӥӘӝӛӔӢӠӘӣӚӘ ӗӐӜӐӤӐӠӓӝӑӘӡ 

ӓӐӠӦӕӔӕӐӡ, ӠӐӪ ӘӫӚӔӕӐ ӗӐӕӘӡӣӤӐӚ ͟ӦӠӣ͟ ӡӘӪӐӠӘӔӚӔӔӑӡ ӓӐ ӕӦӔӑӣӚӝӑӗ:  ӮӡӜӐӠӔӑӡ 

(ӒӐӛӝәӚӔӑӘӡ-ӐӛӝәӚӔӑӘӡ, ӛӝӬӔӡӠӘӒӔӑӣӚ ӛӧӐӠ ӮӡӜӐӠӔӑӡ (ӓӘӤӣӖӘӣӠӘ ӛӔӥӐӜӘӖӛӘ ӜӔӚӘ 

ӒӐӪӘӕӔӑӘӗ),  ӚӐӕӔӡӘӡ ӤӐӖӔӑӘ -ӘӝӜӣӠӘ ӢӘӞӘӡ ӨӔӜӐӔӠӗӔӑӘ. өӐӜӔӠӒӕӘӡ ӤӐӖӔӑӘ ӢӔӢӠӐ (ӘӮ. 

ӡӣӠ.19,20) ӐӜ ӝӥӢӐӤӝӠӔӑӨӘ ӐӢӝӛӗӐ өӐӜӔӠӒӕӘӗ. ӔӚӔӥӢӠӝӜӣӚӘ ӨӔӜӐӔӠӗӔӑӘ (Әӣӛ-

ӠӝӖӔӠӘӡ ӤӐӖӔӑӘ). ӨӔӕӔӮӝӗ Ӑӛ ӣәӐӜӐӡәӜӔӚӡ.  Әӣӛ-ӠӝӖӔӠӘӡ ӤӐӖӔӑӘ. Ӑӛ ӢӘӞӘӡ ӤӐӖӔӑӘ 

(ӨӔӜӐӔӠӗӔӑӘ) ӬӐӠӛӝӘӥӛӜӔӑӘӐӜ ӝӠ ӚӘӗӝӜӡ ӨӝӠӘӡ ӨӔӛӓӔӒӘ ӯӒӣӤӔӑӘӓӐӜ: Cu, Ag, Au, Fe, 

Co, Ni, Pd, Pt,  ӔӠӗӘ ӛӮӠӘӕ ӓӐ Be, Zn, Cd, Al, Sn, Si,    ӛӔӝӠӔ ӛӮӠӘӕ. ӠӝӒӝӠӪ 

ӘӜӒӚӘӡӔӚӛӐ ӚӘӗӝӜӗӐ ӤӘӖӘәӝӡӛӐ Әӣӛ ӠӝӖӔӠӘӛ ӐөӕӔӜӐ, 

ӨӔӜӐӔӠӗӔӑӘ Ӑӛ ӜӘӕӗӘӔӠӔӑӔӑӡ ӨӝӠӘӡ ӒӐӜӘӡӐӖӦӕӠӔӑӐ 

ӡӐӕӐӚӔӜӢӝ ӔӚӔӥӢӠӝӜӔӑӘӡ ӗӐӜӐӤӐӠӓӔӑӘӗ, ӐӢӝӛӗӐ 

ӠӘӪӮӕӗӐӜ (3/2, 7/4 ӐӜ 21/13).   ӗӘӗӝӔӣӚ ӗӐӜӐӤӐӠӓӝӑӐӡ 

ӒӐӐөӜӘӐ  әӝӜәӠӔӢӣӚӘ әӠӘӡӢӐӚӣӠӘ ӒӘӡӝӡӘ. ӛӐӒ.,  ӗӣ ӒӕӐӥӕӡ 

ӗӐӜӐӤӐӠӓӝӑӐ  3/2, ӛӐӨӘӜ ӛӘӘӦӔӑӐ ӛӝӪӣӚӝӑӐӓӐӪӔӜӢӠӔӑӣӚӘ 

әӣӑӣӠӘ ӒӘӡӝӡӘӡ ӛӥӝӜӔ ӜӐӔӠӗӘ-   ӤӐӖӐ. ӗӣ ӒӕӐӥӕӡ 

ӗӐӜӐӤӐӠӓӝӑӐ  7/4, ӛӐӨӘӜ ӛӘӘӦӔӑӐ ӰӔӥӡӐӒӝӜӐӚӣӠӘ ӒӘӡӝӡӘ-  -
ӤӐӖӐ ӓӐ ӐӡӔ ӨӔӛӓӔӒ. 

ӡӣӠ. 16. өӐӜӔӠӒӕӘӡ ӛӧӐӠӘ ӮӡӜӐӠӘӡ ӐӢӝӛӣӠӘ ӛӝӓӔӚӘ 
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IV ӗӐӕӘ 

ӚӘӗӝӜӔӑӘӡӐ  ӓӐ  ӛӧӐӠӘ  ӮӡӜӐӠӔӑӘӡ  әӠӘӡӢӐӚӣӠӘ  ӐӒӔӑӣӚӔӑӐ 

$  1. ӚӘӗӝӜӗӐ  ӢӘӞӣӠӘ  ӡӢӠӣӥӢӣӠӔӑӘ  (ӒӘӡӝӡӔӑӘ) 

ӡӣӠ.17 Ӑ) ӛӝӪӣӚӝӑӐӓӐӪӔӜӢӠӔӑӣӚӘ-ӛӪә, ӑ) ӬӐӮӜӐӒӓӐӪӔӜӢӠӔӑӣӚӘ-ӬӪә  ӓӐ  Ӓ) ӰӔӥӡӐӒӝӜӐӚӣӠӘ 

ӛӭӘӓӠӝ ӬӧӝӑӘӗ (ӰӛӬ)  

ӔӚӔӛӔӜӢӗӐ ӞӔӠӘӝӓӣӚӘ ӡӘӡӢӔӛӘӡ ӒӐӜӮӘӚӕӐ ӒӕӘөӕӔӜӔӑӡ, Ӡӝӛ ӒӐӠӓӐ ӛӐӜӒӐӜӣӛӘӡӐ 

(Mn) ӓӐ (Hg) ӕӔӠӪӮӚӘӡӬӧӚӘӡӐ A ӥӕӔӯӒӣӤӘӡ ӔӚӔӛӔӜӢӔӑӘ, ӒӐӠӓӐӛӐӕӐӚӘ ӚӘӗӝӜӔӑӘ ӓӐ 

1B ӓӐ 2B  ӥӕӔӯӒӣӤӔӑӘӡ ӚӘӗӝӜӔӑӘ ӓӐәӠӘӡӢӐӚӔӑӘӡ ӨӔӛӓӔӒ ӒӐӜӔәӣӗӕӜӔӑӘӐӜ  ӔӠӗ-ӔӠӗ 

ӢӘӞӣӠ ӚӘӗӝӜӣӠ ӒӘӡӝӡӡ ӨӔӛӓӔӒӘӓӐӜ: әӣӑӣӠӘ ӛӝӪӣӚӝӑӐӓӐӪӔӜӢӠӔӑӣӚӘ (ӛӪә), 

әӣӑӣӠӘ  ӬӐӮӜӐӒӓӐӪӔӜӢӠӔӑӣӚӘ (ӬӪә), ӰӔӥӡӐӒӝӜӐӚӣӠӘ ӛӭӘӓӠӝ  ӬӧӝӑӘӗ (ӰӛӬ), Ӕӡ 

ӒӘӡӝӡӔӑӘ ӜӐөӕӔӜӔӑӘӐ ӛӔ-17 ӡӣӠӐӗӖӔ. ӡӘӕӠӪӘӡ ӜӐӬӘӚӡ, ӠӝӛӔӚӡӐӪ ӘәӐӕӔӑӔӜ ӐӢӝӛӔӑӘ 

ӔӚӔӛӔӜӢӐӠӣӚӘ ӣӯӠӔӓӘӡ ӛӝӪӣӚӝӑӘӓӐӜ, ӣӬӝӓӔӑӔӜ  ӬӧӝӑӘӡ әӝӔӤӘӪӘӔӜӢӡ. ӛӐӡ 

ӒӐӛӝӗӕӚӘӐӜ    ӤӝӠӛӣӚӘӗ:   = Vat.nat/Vm, ӡӐӓӐӪ Vat ӐӢӝӛӘӡ ӛӝӪӣӚӝӑӐӐ, nat - ӐӢӝӛӗӐ 

ӠӘӪӮӕӘ ӔӚӔӛӔӜӢӐӠӣӚ ӣӯӠӔӓӨӘ,ӮӝӚӝ Vӛ  -ӔӚ. ӣӯӠӔӓӘӡ ӛӝӪӣӚӝӑӐ. әӠӘӡӢӐӚӣӠӘ K 

ӒӘӡӝӡӘӡ ӫӘӠӘӗӐӓӘ ӛӐӮӐӡӘӐӗӔӑӔӚӘ ӡӘӓӘӓӔӐ  ӡӐәӝӝӠӓӘӜӐӪӘӝ ӠӘӪӮӕӘ. ӛӐӒ., ӬӪә    

ӒӘӡӝӡӘӡӐӗӕӘӡ Әӡ ӢӝӚӘӐ 12-Әӡ, ӨӔӡӐӑӐӛӘӡӐӓ  ӛӘӡӗӕӘӡ =74,04%-ӡ. ӛӪә  ӡӐәӝӝӠӓӘӜӐӪӘӝ 

ӠӘӪӮӕӘ ӢӝӚӘӐ 8-ӘӡӐ, ӮӝӚӝ =68,1 %-ӡ. ӬӪә ӒӘӡӝӡӨӘ ӐӢӝӛӔӑӘ 

ӘӛӧӝӤӔӑӘӐӜ ӔӚӔӛӔӜӢӐӠӣӚӘ ӣӯӠӔӓӘӡ ӬӕӔӠӝӔӑӨӘ ӓӐ 

ӬӐӮӜӐӒӔӑӘӡ ӪӔӜӢӠӨӘ. ӗӘӗӝӔӣӚӘ ӐӢӝӛӘ Ӑӛ ӒӘӡӝӡӨӘ 

ӒӐӠӨӔӛӝӠӢӧӛӣӚӘӐ ӣӐӮӚӝӔӡӘ 12 ӐӢӝӛӘӗ ӓӐ ӓӐӨӝӠӔӑӣӚӘӐ 

ӛӘӡӒӐӜ a/2=0,707 a ӗӐӜӐӑӐӠӘ ӛӐӜӫӘӚӔӑӘӗ,  ӡӐӓӐӪ a 

ӔӚӔӛӔӜӢӐӠӣӚӘ ӣӯӠӔӓӘӡ ӒӕӔӠӓӘӐ. ӛӔӝӠӔ ӣӐӮӚӝӔӡӘ 

ӛӔӖӝӑӚӔӑӘ Ӑӛ ӒӘӡӝӡӨӘ (ӐӡӔӗӘӐ 6) ӛӝӪӘӚӔӑӣӚӜӘ ӐӠӘӐӜ ӛӘӡӒӐӜ  

ӡӣӠ. 18. ӛӐӠӘӚӘӡ ӒӘӡӝӡӘ (әӣӑӣӠӘ) 

ӛӐӜӫӘӚӖӔ  ӒӐӪӘӚӔӑӘӗ ӨӝӠӡ. ӐӛӒӕӐӠӐӓ, Ӑӛ ӒӘӡӝӡӘӡ ӡӐәӝӝӠӓӘӜӐӪӘӝ ӠӘӪӮӕӘӐ 12. 

ӒӐӜӮӘӚӣӚ ӡӢӠӣӥӢӣӠӐӨӘ ӐӠӡӔӑӝӑӡ ӝӠӘ ӡӐӮӘӡ әӕӐӜӫӗӐӨӝӠӘӡӘ ӡӘӪӐӠӘӔӚӔ, ӠӝӛӚӔӑӨӘӪ 

ӨӔӣӫӚӘӐӗ ӛӝӗӐӕӡӓӜӔӜ ӡӮӕӐ ӜӘӕӗӘӔӠӔӑӘӡ ӞӐӢӐӠӐ ӖӝӛӘӡ ӐӢӝӛӔӑӘ.  ӣӤӠӝ ӓӘӓӘ ӡӘӪӐӠӘ- 

ӔӚӔӔӑӘ ӛӓӔӑӐӠӔӝӑӔӜ әӣӑӘӡ ӪӔӜӢӠӨӘ ӓӐ ӬӐӮӜӐӒӔӑӘӡ ӨӣӐӨӘ.  ӗӘӗӝӔӣӚӘ ӡӘӪӐӠӔӚӔ 

ӨӔӛӝӡӐӖӦӕӠӣӚӘӐ ӬӪә-Әӡ  ӔӥӕӡӘ ӐӢӝӛӘӗ,  ӠӝӛӚӔӑӘӪ  ӒӐӜӚӐӒӔӑӣӚӜӘ ӐӠӘӐӜ ӡӬӝӠӘ  ӝӥӢӐ- 
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ӔӓӠӘӡ  ӬӕӔӠӝӔӑӨӘ. ӐӛӘӢӝӛӐӪ  ӛӐӗ ӣӬӝӓӔӑӔӜ  ӝӥӢӐӔӓӠӣӚ  ӡӘӪӐӠӘӔӚӔӡ  ӐӜ  

ӝӥӢӐӔӓӠӣӚ  әӕӐӜӫӗӐӨӝӠӘӡӡ.  Ӑӛ ӡӘӪӐӠӘӔӚӔӗӐ ӛӓӔӑӐӠӔӝӑӐ 

әӐӠӒӐӓ өӐӜӡ  NaCl -Әӡ ӒӘӡӝӡӘӡ ӛӐӒӐӚӘӗӖӔ (ӡӣӠ. 18), 

ӠӝӛӔӚӨӘӪ  Cl ӘӝӜӘ ӰӥӛӜӘӡ ӬӪә ӒӘӡӝӡӡ, ӮӝӚӝ  Na ӘӝӜӘӡ 

ӖӝӛӘӗ ӞӐӢӐӠӐ ӐӢӝӛӔӑӘ ӒӐӜӚӐӒӔӑӣӚӜӘ ӐӠӘӐӜ ӝӥӢӐӔӓӠӣӚ 

ӡӘӪӐӠӘӔӚӔӔӑӨӘ.  ӐӡӔӗӘӕӔ ӛӓӔӑӐӠӔӝӑӐ ӣәӐӕӘӐӗ ӜӐӮӨӘӠӑӐӓӘӡ 

ӐӢӝӛӔӑӡ ӐӣӡӢӔӜӘӢӣӠӘ ӢӘӞӘӡ ӤӝӚӐӓӔӑӨӘ. ӣӤӠӝ ӞӐӢӐӠӐ 

ӡӘӪӐӠӘӔӚӔӔӑӘ ӪӜӝӑӘӚӘӐ ӢӔӢӠӐӔӓӠӣӚӘ әӐӕӨӘӠӔӑӘӡ ӡӐӮӘӗ 

(ӡӣӠ.20). ӗӣ ӓӐӕӣӨӕӔӑӗ, Ӡӝӛ  ӬӪә  ӨӔӓӒӔӑӐ  ӛӐӒӐӠӘ 

ӑӘӠӗӕӔӑӘӡӐӒӐӜ,    ӠӝӛӚӘӡ   ӠӐӓӘӣӡӘӐ  R  ӓӐ ӘӡӘӜӘ ӛӭӘӓӠӝӓ 

 

ӡӣӠ.19. ӝӥӢӐӔӓӠӣӚӘ ӡӘӪӐӠӔӚӔ -0,41 r  

 ӔӮӔӑӘӐӜ ӔӠӗӘӛӔӝӠӔӡ, ӛӐӨӘӜ Әӛ ӡӤӔӠӝӡ ӛӐӥӡӘӛӐӚӣӠӘ ӠӐӓӘӣӡӘ, ӠӝӛӔӚӘӪ ӨӔӘӫӚӔӑӐ 

ӛӝӒӕӔӗӐӕӡӔӑӘӜӐ Ӑӛ ӓӐӠөӔӜӘӚ ӡӘӪӐӠӘӔӚӔӨӘ, ӢӝӚӘ ӘӥӜӔӑӐ 0,41r –ӝӥӢӐӔӓӠӣӚӘ 

ӡӘӪӐӠӘӔӚӘӡ ӓӐ 0,225 r –ӢӔӢӠӐӔӓӠӣӚӘӡӐ. ӧӕӔӚӐӖӔ  ӛӭӘӓӠӝ ӬӧӝӑӘӡ ӡӘӑӠӢӧӔӡ ӬӪә-ӨӘ  

ӬӐӠӛӝӐӓӒӔӜӡ {111}, ӠӝӛӔӚӨӘӪ ӐӢӝӛӔӑӘ ӒӐӜӗӐӕӡӔӑӣӚӜӘ ӐӠӘӐӜ ӢӝӚӒӕӔӠӓӐ 

ӡӐӛәӣӗӮӔӓӘӡ ӬӕӔӠӝӔӑӨӘ. ӗӘӗӝӔӣӚ Ӑӛ ӡӘӑӠӢӧӔӗӐӒӐӜӡ ӒӐӐөӜӘӐ ӡӐӛӘ ӛӭӘӓӠӝ ӬӧӝӑӘӡ 

ӛӘӛӐӠӗӣӚӔӑӐ, ӠӝӛӚӘӡ ӒӐӡӬӕӠӘӕӐӪ ӐӢӝӛӔӑӘ ӔӮӔӑӘӐӜ ӔӠӗӘӛӔӝӠӔӡ. ӛӪә ӒӘӡӝӡӨӘ 

ӜӐәӚӔӑӐӓ ӛӭӘӓӠӝ ӬӧӝӑӘӡӐӐ  ӬӪә-ӡӗӐӜ ӨӔӓӐӠӔӑӘӗ.  ӐӢӝӛӔӑӘ ӛӐӡӨӘ ӒӐӜӚӐӒӔӑӣӚӜӘ ӐӠӘӐӜ 

әӣӑӘӡ ӬӕӔӠӝӔӑӨӘ ӓӐ ӪӔӜӢӠӨӘ. ӗӘӗӝӔӣӚ ӐӢӝӛӡ ӔӡӐӖӦӕӠӔӑӐ 8 ӛӔӖӝӑӔӚӘ ӐӢӝӛӘ  

ӞӘӠӕӔӚ  ӡӐәӝӝӠӓӘӜӐӪӘӝ ӡӤӔӠӝӨӘ. ӛӐӗ ӨӝӠӘӡ ӛӐӜӫӘӚӘ ӢӝӚӘӐ 1/2 a 3½=0,866 a.  

ӨӔӛӓӔӒӘ 6 ӐӢӝӛӘ ӛӝӗӐӕӡӔӑӣӚӘӐ ӛӔӝӠӔ ӡӐәӝӝӠӓӘӜӐӪӘӝ ӡӤӔӠӝӨӘ 

a   ӛӐӜӫӘӚӖӔ ӡӐӓӐӪ a    әӣӑӘӡ ӬӘӑӝӡ ӡӘӒӠӫӔӐ.  ӐӛӘӡ ӒӐӛӝ ӮӨӘӠӐӓ 

ӛӪә-ӡ ӡӐәӝӝӠӓӘӜӐӪӘӝ  ӠӘӪӮӕ 8-Әӡ ӜӐӪӕӚӐӓ ӛӘӣӗӘӗӔӑӔӜ (8+6).  

ӛӪә-ӨӘӪ,  ӐӠӘӡ ӝӠӘ ӡӐӮӘӡ ӡӘӪӐӠӘӔӚӔ, ӣӤӠӝ  ӓӘӓӘ ӡӘӪӠӘӔӚӔӔӑӘ 

ӛӓӔӑӐӠӔӝӑӔӜ  ӬӐӮӜӐӒӘӡ ӪӔӜӢӠӔӑӨӘ;  ӘӡӘӜӘ ӒӐӠӨӔӛӝӠӢӧӛӣӚӜӘ 

ӐӠӘӐӜ  4 ӐӢӝӛӘӗ, ӠӝӛӚӔӑӘӪ ӛӓӔӑӐӠӔӝӑӔӜ  ӡӬӝӠӘ ӢӔӢӠӐӔӓӠӘӡ 

ӬӕӔӠӝӔӑӨӘ.   Ӑӛ  ӡӘӪӐӠӘӔӚӔӨӘ  ӨӔӘӫӚӔӑӐ ӛӝӗӐӕӡӓӔӡ ӑӘӠӗӕӘ 

ӖӝӛӘӗ 0,291r. ӣӤӠӝ ӞӐӢӐӠӐ ӡӘӪӐӠӘӔӚӔӔӑӘ  ӒӐӠӨӔӛӝӢӧӛӣӚӜӘ 

ӡӣӠ.20. ӢӔӢӠӐӔӓӠӣӚӘ ӡӘӪӐӠӔӚӔ- 0,225 r 

ӐӠӘӐӜ Ӕӥӕӡ-ӔӥӕӡӘ ӐӢӝӛӘӗ. ӘӡӘӜӘ ӛӓӔӑӐӠӔӝӑӔӜ ӐӠӐӡӬӝӠӘ ӝӥӢӐӔӓӠӘӡ ӬӕӔӠӝӔӑӨӘ ӓӐ Ӑӛ 

ӡӘӪӐӠӘӔӚӘӡ ӖӝӛӐ ӨӔӐӓӒӔӜӡ 0,154 r. ӡӐӘӜӢӔӠӔӡӝӐ Әӡ ӤӐӥӢӘ, Ӡӝӛ ӗӣ ӢӔӢӠӐӔӓӠӣӚ 

ӡӘӪӐӠӘӔӚӔӨӘ өӐӘӜӔӠӒӐ ӘӡӔӗӘ ӐӢӝӛӘ, ӠӝӛӚӘӡ ӠӐӓӘӣӡӘ  ӛӔӢӘӐ 0,291 r -ӖӔ, ӛӐӨӘӜ Әӡ 

ӒӐӛӝӘӬӕӔӕӡ ӝӗӮӘӕӔ ӛӝӡӐӖӦӕӠӔ ӐӢӝӛӘӡ ӬӐӜӐӪӕӚӔӑӐӡ. Әӛ ӨӔӛӗӮӕӔӕӐӨӘ әӘ, ӗӣ ӐӡӔӗӘ 

ӐӢӝӛӘ өӐӘӜӔӠӒӔӑӐ ӝӥӢӐӔӓӠӣӚ ӡӘӪӐӠӘӔӚӔӨӘ (ӡӣӠ.19,Ӑ), ӛӐӨӘӜ  ӔӚӔӛӔӜӢӐӠӣӚ  

ӣӯӠӔӓӨӘ  ӛӝӮӓӔӑӐ ӛӮӝӚӝӓ ӝӠӘ ӛӝӡӐӖӦӕӠӔ ӐӢӝӛӘӡ ӫӕӠӐ  ӬӘӑӝӡ  ӥӘӛӘӡ ӞӐӠӐӚӔӚӣӠӘ 
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ӛӘӛӐӠӗӣӚӔӑӘӗ, ӠӐӪ ӒӐӛӝӬӕӔӕӡ ӨӘӜӐӒӐӜӘ ӫӐӑӕӔӑӘӡ ӬӐӠӛӝӨӝӑӐӡ.  ӛӘӡӘ ӠӔӚӐӥӡӐӪӘӐ әӘ 

ӨӔӡӐӫӚӔӑӔӚӘӐ ӛӮӝӚӝӓ ӒӘӡӝӡӘӡ ӒӐӤӐӠӗӝӔӑӘӗ ӡӬӝӠӔӓ Ӑӛ ӛӘӛӐӠӗӣӚӔӑӘӗ. ӐӚӑӐӗ, 

ӐӛӘӗӐӐ ӒӐӛӝӬӕӔӣӚӘ Әӡ ӢӔӜӓӔӜӪӘӐ, Ӡӝӛ  ӜӐӮӨӘӠӑӐӓӘӡ ӐӢӝӛӔӑӘ ӛӪә –ӨӘ ӘәӐӕӔӑӔӜ 

ӝӥӢӐӔӓӠӣӚ  ӡӘӪӐӠӘӔӚӔӔӑӡ c  ӦӔӠӫӘӡ ӞӐӠӐӚӔӚӣӠӘ ӬӘӑӝӔӑӘӡ ӒӐӡӬӕӠӘӕ ӠӐӪ ӘӬӕӔӕӡ ӛӪә-

ӨӘ Ӑӛ ӒӘӡӝӡӘӡ ӓӐӛӐӮӘӜӯӔӑӐӡ ӓӐ ӢӔӢӠӐӒӝӜӐӚӝӑӘӡ 

ӬӐӠӛӝӥӛӜӐӡ.  ӛӪә-ӨӘ ӐӠ ӒӕӮӕӓӔӑӐ  {111} ӢӘӞӘӡ 

ӛӭӘӓӠӝ ӬӧӝӑӘӡ ӡӘӑӠӢӧӔ. ӛӪә-ӡӗӕӘӡ ӧӕӔӚӐӖӔ 

ӛӭӘӓӠӝ ӬӧӝӑӘӡ ӡӘӑӠӢӧӔӡ ӬӐӠӛӝӐӓӒӔӜӡ  {110}, 

ӠӝӛӔӚӗӐ ӠӐӝӓӔӜӝӑӐ 12-Әӡ ӢӝӚӘӐ,  ӡӣӠ. 21.  

ӡӣӠ. 21. ӛӪә ӡӢӠӣӥӢӣӠӘӡ ӒӘӡӝӡӔӑӘ ӓӐ ӨӔӡӐӑӐӛӘӡӘ ӝӥӢӐ 

ӓӐ   ӢӔӢӠӐӤӝӠӣӚӘ ӡӘӪӐӠӘӔӚӔӔӑӘ 

ӰӔӥӡӐӒӝӜӐӚӣӠӘ ӛӭӘӓӠӝ ӬӧӝӑӘӡ ӒӘӡӝӡӘ (ӰӛӬ). ӘӒӘ ӨӔӓӒӔӑӐ (ӡӣӠ.22) ӪӐӚәӔӣӚӘ 

ӤӔӜӔӑӘӡӐӒӐӜ, ӘӡӔӗӜӐӘӠӐӓ, Ӡӝӛ ӜӔӑӘӡӛӘӔӠӘ ӤӔӜӘӡ ӧӝӕӔӚӘ ӐӢӝӛӘ ӒӐӠӨӔӛӝӠӢӧӛӣӚӘӐ 

ӔӥӕӡӘ ӛӔӖӝӑӔӚӘ ӐӢӝӛӘӗ, ӠӝӛӔӚӘӪ ӗӐӜӐӑӐӠӘ ӛӐӜӫӘӚӘӗӐӐ ӓӐӨӝӠӔӑӣӚӘ ӛӘӡӒӐӜ ӓӐ 

ӛӓӔӑӐӠӔӝӑӡ ӘӛӐӕӔ ӤӔӜӐӨӘ; ӛӐӡ ӐӡӔӕӔ ӐәӠӐӕӡ  ӡӐӛ-ӡӐӛӘ ӣӐӮӚӝӔӡӘ ӛӔӖӝӑӔӚӘ ӐӢӝӛӔӑӘ, ӛӘӡ 

ӖӔӕӘӗ ӓӐ ӥӕӔӕӘӗ ӛӓӔӑӐӠӔ ӤӔӜӔӑӨӘ,  ӡӣӠ. 22Ӑ. 

ӛӐӜӫӘӚӘ ӐӢӝӛӔӑӡ ӨӝӠӘӡ ӐӦӘӜӘӨӜӔӑӐ a –ӗӘ, 

ӮӝӚӝ ӔӚ. ӣӯӠӔӓӘӡ ӡӘӛӐӦӚӔ c-ӗӘ. ӗӣ c/a = 

8/3=1,6330, ӐӡӔӗӘ ӡӢӠӣӥӢӣӠӐ ӪӜӝӑӘӚӘӐ 

ӘӓӔӐӚӣӠ ӛӭӘӓӠӝ ӬӧӝӑӐӓ, ӐӥӐӪ 

ӡӐәӝӝӠӓӘӜӐӪӘӝ ӠӘӪӮӕӐӓ ӛӘӦӔӑӣӚӘӐ 12. Ӑӛ 

ӡӢӠӣӥӢӣӠӐӨӘӪ ӒӕӮӕӓӔӑӐ ӝӠӘ ӢӘӞӘӡ ӡӘӪӐӠӔӚӔ 

ӓӐ ӗӐӜӐӪ ӘӛӐӕӔ ӖӝӛӔӑӘӗ, ӠӐӪ ӬӪә-ӨӘ Әӧӝ ӛӘӦӔ– 

 ӡӣӠ.22. ӰӔӥӡӐӒӝӜӐӚӣӠӘ ӛӭӘӓӠӝ ӬӧӝӑӘӡ ӒӘӡӝӡӘ 

 ӑӣӚӘ. Ӕӡ ӛӘӣӗӘӗӔӑӡ ӘӛӐӖӔ, Ӡӝӛ ӡӘӜӐӛӓӕӘӚӔӨӘ Ӕӡ ӒӘӡӝӡӔӑӘ ӛӪӘӠӔӓ ӒӐӜӡӮӕӐӕӓӔӑӘӐӜ 

ӔӠӗӘӛӔӝӠӘӡӐӒӐӜ ӓӐ ӘӡӘӜӘ ӛӝӜӐӗӔӡӐӕӔ ӡӢӠӣӥӢӣӠӔӑӘӐ. ӗӣӛӪӐ, ӗӣ ӰӔӥӡӐӒӝӜӐӚӣӠӘӡ 

ӨӔӛӗӮӕӔӕӐӨӘ ӡӐӛӒӐӜӖӝӛӘӚӔӑӘӐӜӘ ӒӘӡӝӡӘ ӘӒӔӑӐ ABAB ӡӘӑӠӢӧӔӔӑӘӡ ӔӠӗӘӛӔӝӠӔӖӔ  

ӓӐӚӐӒӔӑӘӗ, ӬӪә-ӨӘ {111} ӡӘӑӠӢӧӘӡ өӐӛӝӧӐӚӘӑӔӑӘӡӐӡ  ӡӘӑӠӢӧӔӔӑӘ ӚӐӒӓӔӑӘӐӜ ABCABC 

ӗӐӜӐӛӘӛӓӔӕӠӝӑӘӗ. ӔӜӔӠӒӔӢӘәӣӚӘ ӗӕӐӚӡӐӖӠӘӡӘӗ, Ӑӛ ӡӢӠӣӥӢӣӠӔӑӡ ӨӝӠӘӡ 

ӒӐӜӡӮӕӐӕӔӑӐ ӛӪӘӠӔӐ, ӐӛӘӢӝӛ ӞӚӐӡӢӘәӣӠӘ ӓӔӤӝӠӛӐӪӘӘӡӐӡ ӐӜ ӠӔӒӣӚӐӠӝӑӘӡ 

ӓӐӠӦӕӔӕӘӡӐӡ ӤӔӜӔӑӡ ӨӝӠӘӡ- (ӛӐӒ., ӬӧӝӑӘӡ 

ӓӔӤӔӥӢӔӑӘӡ ӬӐӠӛӝӥӛӜӘӡӐӡ)  ӐӡӔӗӘ 

ӗӐӜӐӛӘӛӓӔӕӠӝӑӐ ӐӦӐӠ ӒӕӮӕӓӔӑӐ ӓӐ ӔӠӗ 

ӒӘӡӝӡӨӘ ӛӔӝӠӘӡ ӐӦӛӝөӔӜӐӪ ӨӔӡӐӫӚӔӑӔӚӘӐ.  

ӐӠӡӔӑӝӑӔӜ ӡӮӕӐ, ӣӤӠӝ ӠӗӣӚӘ ӢӘӞӘӡ 

ӒӘӡӝӡӔӑӘ. ӡӘӠӗӣӚӔ   ӒӐӜӞӘӠӝӑӔӑӣӚӘӐ 

ӛӭӘӓӠӝ     ӬӧӝӑӘӡ      ӬӐӠӛӝӥӛӜӘӡӐӡ            Әӛ 

ӡӣӠ.22  ӑ)  ӐӚӛӐӡӘӡ ӢӘӞӘӡ ӒӘӡӝӡӘ 
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ӒӔӝӛӔӢӠӘӣӚӘ ӤӐӥӢӝӠӔӑӘӗ, ӠӝӛӔӚӘӪ ӗӐӜ ӐӮӚӐӕӡ ӝӠӐӢӝӛӘӐӜӘ ӛӝӚӔәӣӚӔӑӘӡ 

ӐӠӐӡӤӔӠӣӚӝӑӐӡ. ӐӡӔӗӘӐ, ӛӐӒӐӚӘӗӐӓ, ӘӝӓӘ, ӠӝӛӔӚӘӪ ӒӐӜӔәӣӗӕӜӔӑӐ ӠӝӛӑӣӚ 

ӡӘӛӔӢӠӘӐӡ. ӛӐӗӘ ӒӐӜӮӘӚӕӐ ӡӪӘӚӓӔӑӐ өӕӔӜ ӞӠӝӒӠӐӛӐӡ, ӛӐӒӠӐӛ ӓӐӘӜӢӔӠӔӡӔӑӘӡ 

ӨӔӛӗӮӕӔӕӐӨӘ ӨӔӘӫӚӔӑӐ әӠӘӡӢӐӚӝӒӠӐӤӘӘӡ ӡӐӮӔӚӛӫӦӕӐӜӔӚӝӔӑӘӡ ӒӐӛӝӧӔӜӔӑӐ. ӗӣӛӪӐ, 

ӨӔӕӔӮӝӗ ӐӚӛӐӡӘӡ ӢӘӞӡ ӛӐӠӢӘӕӐӓ. ӘӒӘ ӓӐӛӐӮӐӡӘӐӗӔӑӔӚӘӐ: C,Si,Ge ӜӐӪӠӘӡӤӔӠӘ Sn. ӛӐӗӘ 

ӡӢӠӣӥӢӣӠӐ ӡӐәӛӐӝӓ ӛӧӘӤӔӐ әӣӑӣӠӗӐӜ ӨӔӓӐӠӔӑӘӗ. ӒӘӡӝӡӘӡ ӗӘӗӝӔӣӚӘ ӐӢӝӛӘ 

ӒӐӠӨӔӛӝӠӢӧӛӣӚӘӐ 4-4 ӛӔӖӝӑӔӚӘ ӐӢӝӛӔӑӘӗ, ӡӬӝӠӘ ӢӔӢӠӐӔӓӠӘӡ ӬӕӔӠӝӔӑӨӘ.  

ӡӐәӝӝӠӓӘӜӐӪӘӝ ӠӘӪӮӕӘ ӢӝӚӘӐ 4-Әӡ. 

$  2.  ӒӐӓӐӯӔӠӔӑӣӚӘ ӛӧӐӠӘ  ӮӡӜӐӠӘ  ӓӐ  ӒӐӛӝӜӐӧӝӤӔӑӘ 

ӞӠӝӪӔӡӘ ӛӘӛӓӘӜӐӠӔӝӑӡ ӜӘӛӣӨӘӡ ӡӬӠӐӤӘ ӒӐӪӘӕӔӑӘӗ ӛӐӦӐӚӘ ӢӔӛӞӔӠӐӢӣӠӘӓӐӜ, 

ӡӐӓӐӪ ӛӘӡӘ ӛӓӒӝӛӐӠӔӝӑӐ Әӧӝ ӔӠӗӤӐӖӘӐӜӘ ӛӧӐӠӘ ӮӡӜӐӠӘ ӓӐӑӐӚ ӢӔӛӞӔӠӐӢӣӠӐӛӓӔ, 

ӡӐӓӐӪ ӘӒӘ ӮӓӔӑӐ ӛӔӢӐӡӢӐӑӘӚӣӠӘ ӛӧӐӠӘ ӮӡӜӐӠӘ. өӐӜӐӠӗӔӑӘӡ ӒӐӛӝӧӝӤӘӡ ӞӠӝӪӔӡӘ 

ӨӔӘӫӚӔӑӐ ӒӐӜӮӘӚӣӚ ӘӥӜӔӡ ӨӔӡӐӑӐӛӘӡӘ ӤӘӖӘәӣӠӘ ӗӕӘӡӔӑӔӑӘӡ ӨӔӡӬӐӕӚӘӗ, 

ӛӔӢӐӚӝӒӠӐӤӘӣӚӐӓ ӐӜ ӠӔӜӢӒӔӜӝӡӢӠӣӥӢӣӠӣӚӐӓ. ӠӔӐӚӣӠӐӓ ӛӘӛӓӘӜӐӠӔӝӑӡ 

ӓӘӡӞӔӠӡӘӣӚӘ ӒӐӜӛӢәӘӪӔӑӐ ӓӐ ӛӘӘӦӔӑӐ әӐӠӒӘ ӛӔӥӐӜӘәӣӠӘ ӗӕӘӡӔӑӔӑӘ ӓӐӑӐӚ 

ӢӔӛӞӔӠӐӢӣӠӐӖӔ. Ӑӛ ӓӠӝӡ ӐӠ ӓӐӘӛӖӘӠӔӑӐ ӛӘәӠӝӡӢӠӣӥӢӣӠӣӚӘ ӪӕӚӘӚӔӑӔӑӘ, ӛӐӒӠӐӛ 

ӢӔӛӞӔӠӐӢӣӠӘӡ ӐӬӔӕӘӗ ӓӐ ӓӠӝӗӐ ӒӐӛӐӕӚӝӑӐӨӘ ӛӘӡӘ ӗӕӘӡӔӑӔӑӘ ӣӐӠӔӡӓӔӑӐ. Ӑӛ ӓӠӝӡ 

ӣәӕӔ ӨӔӘӛөӜӔӕӐ өӐӜӐӠӗӔӑӘӡ ӒӐӛӝӧӝӤӐ, Ӕ.Ә. ӛӘәӠӝӡӢӠӣӥӢӣӠӐ ӣәӕӔ ӒӐӜӡӮӕӐӕӔӑӣӚӘӐ. 

ӒӐӜӐӡӮӕӐӕӔӑӔӜ 3 ӢӘӞӘӡ ӒӐӛӝӜӐӧӝӤӡ: ӣӬӧӕӔӢӘ, ӬӧӕӔӢӐӓӘ ӓӐ ӓӐӑӐӚӢӔӛӞӔӠӐӢӣӠӣӚӘ. 

ӣӬӧӕӔӢӘӡӐӡ ӒӐӛӝӧӝӤӐ ӮӓӔӑӐ ӛӗӔӚ ӡӘӡӢӔӛӐӨӘ ӔӠӗӓӠӝӣӚӐӓ, ӗӣӛӪӐ ӐӠӔӔӑӡ ӨӝӠӘӡ 

ӒӐӛӝӧӝӤӘӡ ӡӘөӥӐӠӔ ӨӔӘӫӚӔӑӐ Әӧӝӡ ӡӮӕӐӓӐӡӮӕӐ. ӛӐӒ., ӜӐӮӨӘӠӑӐӓӘӡ әӐӠӑӘӓӔӑӘӡ ӐӜ 

өӐӜӐӠӗӔӑӘӡ ӒӐӛӝӧӝӤӐ ӓӘӡӚӝәӐӪӘӔӑӖӔ. ӐӡӔӗӘ ӬӧӕӔӢӐӓӘ  ӒӐӛӝӧӝӤӐ ӗӮӝӣӚӝӑӡ ӘӡӔӗӘ 

ӣӯӠӔӓӔӑӘӡ ӬӐӠӛӝӥӜӐӡ ӓӐ ӖӠӓӐӡ, ӠӝӛӔӚӘӪ ӨӔӓӒӔӑӐ ӓӐӨӚӘӡ ӓӠӝӡ ӛӘӦӔӑӣӚӘ ӝӠӘ 

ӬӐӠӛӝӜӐӥӛӜӘӡӐӒӐӜ. ӐӡӔӗӘ ӒӐӛӝӧӝӤӐ ӧӝӕӔӚӗӕӘӡ ӘӬӧӔӑӐ  ӛӐӠӪӕӐӚӗӨӝӠӘӡ 

ӐӠӐәӝӰӔӠӔӜӢӣӚ ӡӐӖӦӕӠӔӑӖӔ. ӡӛӘӢӛӐ ӛӝӒӕӪӐ ӨӔӛӓӔӒӘ ӗӔӝӠӘӐ. ӜӐӬӘӚӐәӡ, ӠӝӛӔӚӘӪ 

ӒӐӛӝӘӧӝ 1 ӛӐӠӪӕӐӚӨӘ ӓӐ ӡӐӖӦӕӐӠӖӔ, ӡӐӕӐӠӐӣӓӝӓ, ӣӜӓӐ ӰӥӝӜӓӔӡ ӘӡӔӗӘ ӝӠӘӔӜӢӐӪӘӐ, 

Ӡӝӛ ӛӘӜӘӛӣӛӐӛӓӔ ӓӐӘӧӕӐӜӝӡ ӒӐӛӧӝӤӘ ӡӐӖӦӕӠӘӡ ӖӔӓӐӞӘӠӣӚӘ ӔӜӔӠӒӘӐ. ӛӐӡ ӐӠ ӨӔӣӫӚӘӐ 

ӡӬӠӐӤӘ ӖӠӓӐ 1 ӛӐӠӪӕӐӚӨӘ, ӓӘӤӣӖӘӘӡ ӛӝәӚӔ  ӒӖӔӑӘӡ ӐӠӐӠӡӔӑӝӑӘӡ ӒӐӛӝ. ӐӛӘӢӝӛӐӪ, ӛӐӡ 

ӨӔӣӫӚӘӐ ӖӠӓӐ ӒӐӐӒӠӫӔӚӝӡ  ӛӔ-2 ӛӐӠӪӕӐӚӨӘ. ӒӐӛӝӧӝӤӘӡ  ӬӘӜӐ ӞӠӝӪӔӡӘ ӔӡӐӐ ӒӘӜӔ 

ӞӠӔӡӢӝӜӘӡ ӖӝӜӔӑӘ.   

$ 3. ӛӝӬӔӡӠӘӒӔӑӐ-ӐӮӚӝ ӬӔӡӠӘӒӘ, ӨӝӠӘ ӬӔӡӠӘӒӘ, ӐӜӢӘӤӐӖӣӠӘ ӡӐӖӦӕӠӔӑӘ, 

ӖӔӡӢӠӣӥӢӣӠӐ 

ӣӛӠӐӕӚӔӡ өӐӜӔӠӒӕӘӡ ӛӧӐӠ ӮӡӜӐӠӗӐ ӒӘӡӝӡӔӑӨӘ ӒӐӮӡӜӘӚӘ (өӐӜӔӠӒӘӚӘ) ӐӢӝӛӔӑӘ 

ӒӐӛӮӡӜӔӚӘӡ ӒӘӡӝӡӨӘ ӒӐӜӐӬӘӚӔӑӣӚӜӘ ӐӠӘӐӜ ӨӔӛӗӮӕӔӕӘӗӝӑӘӡ әӐӜӝӜӘӗ, ӣӬӔӡӠӘӒӝӓ. 

ӛӐӒӠӐӛ, ӒӐӠәӕӔӣӚ ӞӘӠӝӑӔӑӨӘ ӒӐӮӡӜӘӚӘ ӐӢӝӛӔӑӘ  әӠӘӡӢӐӚӣӠӘ ӒӘӡӝӡӘӡ әӕӐӜӫӔӑӨӘ 

ӐӓӒӘӚӔӑӡ ӘәӐӕӔӑӔӜ  ӛӝӬӔӡӠӘӒӔӑӣӚӐӓ (ӡӣӠ.23, Ӑ). ӐӡӔӗ ӞӠӝӪӔӡӡ ӣӬӝӓӔӑӔӜ  ӛӝӬӔӡӠӘ–
ӒӔӑӐӡ  (ӛӔӝӠӔ ӠӘӒӘӡ ӤӐӖӣӠ ӒӐӠӓӐӥӛӜӐӡ), ӮӝӚӝ ӮӡӜӐӠӔӑӡ ӒӐӮӡӜӘӚӘ ӔӚӔӛӔӜӢӘӡ ӐӢӝӛӗӐ 

ӛӝӬӔӡӠӘӒӔӑӣӚӘ ӒӐӜӐӬӘӚӔӑӘӗ, ӛӝӬӔӡӠӘӒӔӑӣӚ ӛӧӐӠ ӮӡӜӐӠӔӑӡ.   ӛӝӬӔӡӠӘӒӔӑӣӚӘ ӛӧӐӠ 
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ӮӡӜӐӠӔӑӘ ӬӐӠӛӝӐӓӒӔӜӔӜ  ӨӣӐӚӔӓӣӠ ӤӐӖӐӡ ӥӘӛӘӣӠ ӨӔӜӐӔӠӗӔӑӡӐ ӓӐ ӛӧӐӠ ӮӡӜӐӠӔӑӡ 

ӨӝӠӘӡ. ӗӣӛӪӐ, Ӕӡ ӤӐӖӔӑӘ ӨӔӡӐӫӚӝӐ ӛӘӕӐәӣӗӕӜӝӗ ӛӧӐӠ ӮӡӜӐӠӔӑӡӐӪ, ӠӐӓӒӐӜӐӪ ӛӐӗ 

ӨӔӠөӐӗ ӒӐӛӮӡӜӔӚӘ ӚӘӗӝӜӘӡ ӒӘӡӝӡӘ.ӛӐӒ.  ӡӞӘӚӔӜӫӘӡӐ ӓӐ ӝӥӠӝӡ ӛӧӐӠ ӮӡӜӐӠӨӘ, ӛӐӦӐӚӘ 

ӢӔӛӞӔӠӐӢӣӠӘӡӐӡ ӒӕӮӕӓӔӑӐ ӛӧӐӠӘ ӮӡӜӐӠӔӑӘӡ ӣӬӧӕӔӢӘ ӠӘӒӘ. ӓӐӑӐӚ ӢӔӛӞӔӠӐӢӣӠӐӖӔ әӘ, 

ӨӔӘӛөӜӔӕӐ ӢӔӛӞӔӠӐӢӣӠӣӚӘ ӓӐӧӝӕӜӔӑӔӑӘ.  Ӕӡ  ӒӕӐӫӚӔӕӡ ӡӐӤӣӫӕӔӚӡ ӕӘӕӐӠӐӣӓӝӗ, Ӡӝӛ 

ӒӐӪӘӕӔӑӘӡӐӡ ӛӧӐӠ ӮӡӜӐӠӨӘ, ӒӐӛӝәӠӘӡӢӐӚӓӔӑӘӐӜ ӒӐӠәӕӔӣӚӘ ӨӔӜӐӔӠӗӔӑӘ. ӛӐӗӨӘ, 

ӔӚӔӥӢӠӝ ӒӐӛӢӐӠӔӑӚӝӑӘӡ ӒӐӖӝӛӕӔӑӛӐ ӓӐӐӓӐӡӢӣӠӔӡ ӖӔӛӝӗ ӒӐӛӝӗӥӛӣӚӘ ӕӐӠӐӣӓӘ. 

ӠӝӒӝӠӪ ӬӔӡӘ, ӔӠӗӒӕӐӠӝӕӐӜӘ ӛӧӐӠӘ ӮӡӜӐӠӘӡ 

ӬӐӠӛӝӥӛӜӐ ӛӘӛӓӘӜӐӠӔӝӑӡ ӔӚӔӥӢӠӝӒӐӛ–
ӢӐӠӔӑӚӝӑӘӡ ӨӔӡӐӛөӜӔӕӘ ӕӐӠӓӜӘӗ, ӛӐӨӘӜ 

ӠӝӓӔӡӐӪ ӛӧӐӠӘ ӮӡӜӐӠӔӑӘӡ ӣӬӧӕӔӢӘ ӠӘӒӘӡ 

ӐӠӡӔӑӝӑӘӡӐӡ ӐӡӔӗӘ ӠӐӛ ӐӠ ӨӔӘӛөӜӔӕӐ ӓӐ ӛӐӡ 

Ӑӥӕӡ ӢӘӞӣӠӘ ӡӐӮӔ. ӯӔӠ ӠӔӜӢӒӔӜӝӡӢӠӣӥӢӣ–
ӠӣӚӐӓ, ӮӝӚӝ ӨӔӛӓӔӒ ӔӚӔӥӢӠӝӜӝӛӘәӠӝ–
ӡәӝӞӣӚӐӓ ӓӐӛӢәӘӪӓӐ, Ӡӝӛ ӗӣ ӝӥӠӝӡӐ ӓӐ  

ӡӣӠ.  23. Ӑ) ӐӮӚӝ ӓӐ  ӑ) ӨӝӠӘ ӛӝӬӔӡӠӘӒӔӑӐ 

 

 ӡӞӘӚӔӜӫӘӡ ӐӢӝӛӔӑӘ ӬӪә-ӨӘ  ӡӐӬӧӘӡ ӔӢӐӞӖӔ ӒӐӜӐӬӘӚӔӑӣӚӜӘ ӐӠӘӐӜ ӣӬӔӡӠӘӒӝӓ,  

ӛӝӬӔӡӠӘӒӔӑӘӡ ӨӔӛӓӔӒ ӘӡӘӜӘ  ӘәӐӕӔӑӔӜ ӒӐӠәӕӔӣӚ ӐӓӒӘӚӔӑӡ (ӡӣӠ. 24). ӐӡӔӗӘ ӡӢӠӣӥӢӣӠӐ 

ӘӬӝӓӔӑӐ ӖӔӡӢӠӣӥӢӣӠӐӓ. ӛӡӒӐӕӡ ӨӔӛӗӮӕӔӕӐӨӘ ӐӛӑӝӑӔӜ, 

Ӡӝӛ  ӮӡӜӐӠӨӘ ӒӕӐӥӕӡ  ӨӝӠӘ ӛӝӬӔӡӠӘӒӔӑӐ. ӠӐӪ 

ӨӔӔӮӔӑӐ,ӓӘӤӠӐӥӪӘӣӚ ӒӐӑӜӔӕӐӓӝӑӐӡ (ӠӔӜӢӒӔӜӘӡ ӐӜ 

ӔӚӔӥӢӠӝӜӔӑӘӡ), ӝӠӘ ӢӘӞӘӡ ӐӢӝӛӔӑӡ ӒӐӜӡӮӕӐӕӔӑӣӚӘ 

Ӑӥӕӗ.ӨӔӡӐӑӐӛӘӡӐӓ, ӠӔӜӢӒӔӜӝӒӠӐӛӐӖӔ ӐӜ 

ӔӚӔӥӢӠӝӜӝӒӠӐӛӐӖӔ, ӡӣӠ. 25,  ӒӐӠӓӐ ӜӝӠӛӐӚӣӠӘ ӬӪә 

ӒӘӡӝӡӘӡӐ, ӛӘӕӘӦӔӑӗ ӓӐӛӐӢӔӑӘӗ ӮӐӖӔӑӡ ӐӜ ӠӔӤӚӔӥӡӔӑӡ 

ӡӣӠ. 24. ӖӔӡӢӠӣӥӢӣӠӐ Cu-Au -Әӡ  ӛӧӐӠ ӮӡӜӐӠӨӘ  

 (ӡӣӡӢӡ), ӠӝӛӔӚӘӪ ӒӐӛӝӬӕӔӣӚӘӐ ӐӢӝӛӗӐ ӛӝӬӔӡӠӘӒӔӑӣӚӘ 

ӒӐӜӚӐӒӔӑӘӡ ӒӐӛӝ. 25-Ӕ ӡӣӠӐӗӖӔ, ӛӝӪӔӛӣӚӘӐ  FeAl--Әӡ ӛӧӐӠӘ 

ӮӡӜӐӠӘӡ ӖӔӡӢӠӣӥӢӣӠӐ.  ӗӣ ӓӐӕӐәӕӘӠӓӔӑӘӗ , ӓӐӕӘӜӐӮӐӕӗ, Ӡӝӛ 

ӛӗӚӘӐӜӘ  ӛӪә ӒӘӡӝӡӘ ӨӔӓӒӔӑӐ 8 ӞӐӢӐӠӐ ӛӪә ӒӘӡӝӡӘӒӐӜ. ӘӡӘӜӘ ӘӡӔ 

ӐӠӘӐӜ ӒӐӜӐӬӘӚӔӑӣӚӜӘ ӓӘӓӨӘ, Ӡӝӛ ӠәӘӜӘӡӐ ӓӐ ӐӚӣӛӘӜӘӡ 

ӐӢӝӛӔӑӡ ӪӔӜӢӠӔӑӘӪ әӘ ӗӐӜӐӑӠӐӓ Ӑӥӕӗ ӒӐӓӐӜӐӬӘӚӔӑӣӚӘ 

(ӡӣӠ.26). ӑӣӜӔӑӠӘӕӘӐ, Ӡӝӛ ӛӘӣӮӔӓӐӕӐӓ ӛӝӬӔӡӠӘӒӔӑӘӡӐ, ӛӐӗӨӘӪ 

ӒӕӮӕӓӔӑӐ ӓӐӛӐӮӘӜӯӔӑӔӑӘ.ӠӝӒӝӠӪ ӐӦӕӜӘӨӜӔӗ, ӛӝӬӔӡӠӘӒӔӑӣӚ 

ӛӓӒӝӛӐӠӔӝӑӐӨӘ ӝӠӘӕӔ ӢӘӞӘӡ ӐӢӝӛӔӑӘ ӔӠӗӘӛӔӝӠӘӡ ӛӘӛӐӠӗ 

ӡӣӠ. 25. ӖӔӡӢӠӣӥӢӣӠӐ ӓӐ ӛӘӡӘ ӔӚӔӥӢӠӝӜӝӒӠӐӛӐ  

ӒӐӜӚӐӒӔӑӣӚӜӘ ӐӠӘӐӜ әӐӜӝӜӖӝӛӘӔӠӐӓ ӓӐ ӥӛӜӘӐӜ ӖӔӡӢӠӣӥӢӣӠӣӚ ӒӘӡӝӡӡ (ӛӐӒ. CuZn)   

41 

Ӑ ӑ 



Әӛ ӨӔӛӗӮӕӔӕӐӨӘ, ӗӣ ӛӝӕӐӮӓӔӜӗ ӛӝӬӔӡӠӘӒӔӑӣӚӘ ӡӢӠӣӥӢӣӠӘӡ 

ӓӔӤӝӠӛӘӠӔӑӐӡ,ӛӐӨӘӜ ӓӘӡӚӝәӐӪӘӘӡ ӛӝӫӠӐӝӑӘӡ ӒӐӛӝ, ӛӘӡ ӣәӐӜ 

ӛӝӮӓӔӑӐ ӛӝӬӔӡӠӘӒӔӑӘӡ ӓӐӠӦӕӔӕӐ  (ӒӐӜӬӔӡӠӘӒӔӑӐ)  ӡӠӘӐӚӘӡ 

ӡӘӑӠӢӧӘӡ ӛӐӠӗӝӑӣӚӐӓ. ӛӐӡ ӣӬӝӓӔӑӔӜ ӐӜӢӘӤӐӖӣӠ ӡӐӖӦӕӐӠӡ. 

ӓӐӛӢәӘӪӔӑӣӚӘӐ, Ӡӝӛ ӔӜӔӠӒӔӢӘәӣӚӐӓ ӮӔӚӡӐӧӠӔӚӘӐ ӐӠӐ 

ӪӐӚәӔӣӚӘ ӓӘӡӚӝәӐӪӘӔӑӘӡ, ӐӠӐӛӔӓ ӓӘӡӚӝәӐӪӘӣӠӘ  ӬӧӕӘӚӘӡ 

ӐӜ ӯӒӣӤӘӡ ӛӝӫӠӐӝӑӐ  ӐӜӢӘӤӐӖӣӠ ӡӐӖӦӕӠӔӑӖӔ. ӣәӔӗӔӡӘӐ, ӗӣ  

ӛӐӗӘ ӑӘӣӠӒӔӠӡӘӡ  ӡӠӣӚӘ ӕӔӥӢӝӠӘ ӢӝӚӘ ӘӥӜӔӑӐ 

ӖӔӡӢӠӣӥӢӣӠӘӡ ӛӔӡӠӘӡ ӞӔӠӘӝӓӘӡӐ ӡӠӘӐӚӘӡ ӛӘӛӐӠӗӣӚӔӑӘӗ.  

ӡӣӠ.  26. FeAl--Әӡ ӛӧӐӠӘ ӮӡӜӐӠӘӡ ӖӔӡӢӠӣӥӢӣӠӘӡ ӡӥӔӛӐ. 

ӛӐӗ ӣӬӝӓӔӑӔӜ  ӖӔӓӘӡӚӝәӐӪӘӔӑӡ (ӡӣӠ.27), ӛӐӗ ӨӝӠӘӡӐӐ 

Ӕ.Ӭ. ӐӜӢӘӤӐӖӣӠӘ ӡӐӖӦӕӐӠӘ ӖӔӡӢӠӣӥӢӣӠӐӨӘ, ӠӝӛӚӘӡ 

ӝӠӘӕӔ ӛӮӐӠӔӡ ӛӓӔӑӐӠӔӝӑӔӜ ӔӠӗӘ ӓӐ ӘӒӘӕӔ ӢӘӞӘӡ 

(ӜӘӕӗӘӔӠӔӑӘӡ) ӐӢӝӛӔӑӘ. ӖӔӡӢӠӣӥӢӣӠӘӡӐӗӕӘӡ 

ӓӐӛӐӮӐӡӘӐӗӔӑӔӚӘӐ ӡӮӕӐӓӐӡӮӕӐ ӢӘӞӘӡ ӐӢӝӛӗӐ 

ӛӝӜӐӪӕӚӔӝӑӐ.  әӠӘӡӢӐӚӘӡ ӨӘӓӐ ӐӜӢӘӤӐӖӣӠӘ ӡӐӖӦӕӠӘӡ 

ӡӣӠ.27. ӖӔӡӢӠӣӥӢӣӠӘӡ ӒӘӡӝӡӘ Al-Fe -Әӡ ӛӧӐӠ ӮӡӜӐӠӨӘ ӓӐ ӖӔӡӢӠӣӥӢӣӠӣӚӘ ӓӘӡӚӝәӐӪӘӐ 

ӒӕӔӠӓӔӑӘ ӬӐӠӛӝӓӒӔӜӔӜ ӓӘӡӚӝәӐӪӘӔӑӡ. ӓӘӡӚӝәӐӪӘӣӠ ӓӣӑӚӔӢӡ (ӬӧӕӘӚӡ), ӠӝӛӔӚӜӘӪ 

ӔӠӗӘӐӜӓӔӑӘӐӜ ӐӜӢӘӤӐӖӣӠӘ ӡӐӖӦӕӠӘӡ ӖӝӚӘӗ, ӣӬӝӓӔӑӔӜ  ӬӧӕӘӚ ӐӜ ӖӔӡӢӠӣӥӢӣӠӣӚ 

ӓӘӡӚӝәӐӪӘӐӡ.   

$  4.     ӛӐӦӐӚӔӜӢӠӝӞӘӣӚӘ ӨӔӜӐӓӜӔӑӘ 

ӛӐӦӐӚӔӜӢӠӝӞӘӣӚ ӨӔӜӐӓӜӔӑӡ ӒӐӜӔәӣӗӕӜӔӑӘӐӜ ӘӡӔӗӘ ӨӔӜӐӔӠӗӔӑӘ, ӠӝӛӚӔӑӨӘӪ 

ӔӠӗӘӐӜӓӔӑӐ  ӐӠӐӜӐәӚӔӑ 5 ӔӚӔӛӔӜӢӘӡӐ.  ӗӘӗӝӔӣӚӘ  ӔӚӔӛӔӜӢӘӡ  ӠӐӝӓӔӜӝӑӐ ӨӔӜӐӓӜӨӘ 

ӐӠ ӣӜӓӐ ӐӦӔӛӐӢӔӑӝӓӔӡ  35%-ӡ ӓӐ ӐӠ ӣӜӓӐ Әӧӝӡ 5%-ӖӔ ӜӐәӚӔӑӘ. ӛӐӦӐӚӔӜӢӠӝӞӘӣӚӘ 

ӨӔӜӐӓӜӔӑӘӡ әӚӐӡӘәӣӠ ӜӘӛӣӨӐӓ ӛӘӘөӜӔӕӐ ӘӡӔӗӘ ӛӠӐӕӐӚәӝӛӞӝӜӔӜӢӘӐӜӘ ӨӔӜӐӠӗӔӑӘ, 

ӠӝӛӚӔӑӨӘӪ ӔӚӔӛӔӜӢӔӑӘ  ӘӛӧӝӤӔӑӘӐӜ ӐӢӝӛӗӐ ӗӐӜӐӑӐӠӘ ӠӐӝӓӔӜӝӑӘӗ. 

ӛӐӦӐӚӔӜӢӠӝӞӘӣӚӘ  ӨӔӜӐӓӜӔӑӘ ӒӐӛӝӧӝӤӘӚӘӐ ӒӐӜӡӐәӣӗӠӔӑӣӚ ӯӒӣӤӨӘ, ӠӐӓӒӐӜӐӪ 

ӛӐӗӨӘ ӡӢӠӣӥӢӣӠӘӡ,  ӤӐӖӣӠӘ ӒӐӠӓӐӥӛӜӘӡ, ӓӘӤӣӖӘӘӡ, ӛӔӥӐӜӘәӣӠӘ ӗӕӘӡӔӑӔӑӘӡ 

ӤӝӠӛӘӠӔӑӘӡ ӓӐ ӗӔӠӛӣӚӘ ӡӢӐӑӘӚӣӠӝӑӘӡ ӞӠӝӪӔӡӔӑӘ ӛӜӘӨӕӜӔӚӝӕӜӐӓ ӒӐӜӡӮӕӐӕӓӔӑӐ 

ӢӠӐӓӘӪӘӣӚ ӨӔӜӐӓӜӔӑӨӘ ӛӘӛӓӘӜӐӠӔ ӞӠӝӪӔӡӔӑӘӡӐӒӐӜ. ӐӡӔӗӔӑӡ ӛӘӔәӣӗӕӜӔӑӘӐӜ 

ӨӔӜӐӓӜӔӑӘ, ӠӝӛӚӔӑӨӘӪ ӡӐӑӐӖӝ ӔӚӔӛӔӜӢӔӑӐӓ ӨӔӓӘӐӜ Al, Fe, Ni, Mo  ӓӐ ӡӮӕӐ, ӠӝӛӚӔӑӘӪ 

ӒӐӜӡӐӖӦӕӠӐӕӔӜ ӛӐӡӐӚӘӡ әӠӘӡӢӐӚӣӠ ӒӘӡӝӡ. ӐӡӔӗӘ ӨӔӜӐӓӜӘӡ ӤӐӖӣӠӘ ӨӔӓӒӔӜӘӚӝӑӘӡ 

ӒӐӜӡӐӖӦӕӠӘӡ ӞӠӝӒӜӝӖӘӠӔӑӐ ӐӓӕӘӚӘӐ ӝӠӛӐӒӘ ӐӜ ӡӐӛӛӐӒӘ ӛӓӒӝӛӐӠӔӝӑӘӡ ӓӘӐӒӠӐӛӔӑӘӡ 

ӒӐӛӝӧӔӜӔӑӘӗ. ӛӐӚӔӒӘӠӔӑӔӚӘ (ӡӣӠ.28.Ӑ,ӑ)  ӔӚӔӛӔӜӢӔӑӘӡ ӓӐӛӐӢӔӑӐ әӘ ӛӘӒӕӘӧӕӐӜӡ ӛӧӐӠ 

ӮӡӜӐӠӝӕӐӜӘ ӫӘӠӘӗӐӓӘ  ӒӘӡӝӡӘӡ ӒӐӜӛӢәӘӪӔӑӐӛӓӔ ӐӜ ӛӐӡӨӘ ӓӘӡӞӔӠӡӘӣӚӘ ӤӐӖӔӑӘӡ 

ӒӐӛӝӧӝӤӐӛӓӔ. ӛӐӦӐӚӔӜӢӠӝӞӘӣӚ ӨӔӜӐӓӜӔӑӨӘ, ӔӚӔӛӔӜӢӔӑӘӡ ӓӘӓӘ ӠӐӝӓӔӜӝӑӘӡ ӒӐӛӝ,  
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 ӛӧӐӠ ӮӡӜӐӠӨӘ ӘӡӘӜӘ әӠӘӡӢӐӚӓӔӑӘӐӜ ӛӪә, ӬӪә ӐӜ ӰӛӬә әӠӘӡӢӐӚӣӠӘ ӒӘӡӝӡӔӑӘӡ     

ӡӐӮӘӗ(ӡӣӠ.28). ӓӐӓӒӔӜӘӚӘӐ, Ӡӝӛ ӛӐӦӐӚӔӜӢӠӝӞӘӣӚӘ ӮӡӜӐӠӘӡ 4 

ӔӚ/ӐӢ әӝӜӪӔӜӢӠӐӪӘӘӡӐӡ ӕӦӔӑӣӚӝӑӗ ӛӧӐӠ ӮӡӜӐӠӡ  ӬӪӛӬ. 4,25-4,72 

ӔӚ/ӐӢ әӝӜӪӔӜӢӠӐӪӘӘӡӐӡ ӤӝӠӛӘӠӓӔӑӐ ӛӪә ӡӢӠӣӥӢӣӠӐ. 

ӒӐӠӓӐӛӐӕӐӚ ӖӝӜӘӡӐӡ 7,3 ӓӐӜ 8,3 ӔӚ/ӐӢ ӕӦӔӑӣӚӝӑӗ ӝӠӤӐӖӘӐӜ 

ӛӧӐӠ ӮӡӜӐӠӡ, ӛӪә ӓӐ ӬӪә ӡӢӠӣӥӢӣӠӔӑӘӗ. ӛӮӝӚӝӓ, 8,4  ӔӚ/ӐӢ 

әӝӜӪӔӜӢӠӐӪӘӘӡӐӡ  ӧӐӚӘӑӓӔӑӐ ӛӧӐӠӘ ӮӡӜӐӠӘ ӬӪә ӡӢӠӣӥӢӣӠӘӗ. 

Ӑӛ ӓӠӝӡ ӐӠ ӨӔӘӛөӜӔӕӐ ӛӐӗӨӘ ӓӘӡӞӔӠӡӘӣӚӘ ӘӜӢӔӠӛӔӢӐӚӘӓӔӑӘӡ 

ӒӐӛӝӧӝӤӐ. ӤӐӖӣӠӘ ӬӐӠӛӝӥӛӜӘӡ ӐӡӔӗӘ ӮӐӡӘӐӗӘ ӨӔӜӐӓӜӔӑӨӘ 

ӒӐӜӞӘӠӝӑӔӑӣӚӘӐ ӔӜӢӠӝӞӘӘӡ ӬӐӜӐӪӕӚӔӑӘӡ ӛӐӦӐӚӘ 

ӛӜӘӨӕӜӔӚӝӑӘӗ, ӐӛӘӢӝӛӐӪ ӓӐӑӐӚӔӜӢӠӝӞӘӣӚӘ ӤӐӖӔӑӘӡ 

ӒӐӛӝәӠӘӡӢӐӚӔӑӐ Ӑӛ ӨӔӜӐӓӜӝӑӘӓӐӜ  ӜӐәӚӔӑ ӐӚӑӐӗӣӠӘӐ. Ӑӛ 

ӓӠӝӘӡӗӕӘӡ ӨӔӡӬӐӕӚӘӚӘӐ ӛӠӐӕӐӚӘ ӛӐӦӐӚӔӜӢӠӝӞӘӣӚӘ 

ӨӔӜӐӓӜӔӑӘ. ӛӐӗӘ ӨӔӡӬӐӕӚӐ  ӐӢӐӠӔӑӡ ӡӣӤӗӐ ӡӐӛӔӪӜӘӔӠӝ  ӮӐӡӘӐӗӡ 

ӓӐ ӛӘӛӐӠӗӣӚӘӐ ӡӮӕӐӓӐӡӮӕӐ ӤӐӥӢӝӠӘӡ ӒӐӕӚӔӜӘӡ  ӓӐӓӒӔӜӐӖӔ 

(ӐӢӝӛӗӐ ӖӝӛӐ, ӔӚӔӥӢӠӝ- ӣӐӠӧӝӤӘӗӝӑӐ, ӔӜӗӐӚӞӘӐ, 

ӔӚӔӥӢӠӝӜӔӑӘӡ әӝӜӪӔӜӢӠӐӪӘӐ ӓӐ ӡӮӕӐ). ӛӘӣӮӔӓӕӐӓ ӐӛӘӡӐ, 

ӒӐӛӝәӕӚӔӣӚ ӨӔӜӐӓӜӔӑӡ ӨӝӠӘӡ ӐӠӘӡ ӘӡӔӗӘ ӛӐӡӐӚӔӑӘ, 

ӠӝӛӚӔӑӡӐӪ ӡӘӛӐӒӠӘӗ, ӡӘӗӑӝӛӔӓӔӒӝӑӘӗ, ӪӕӔӗӐӛӔӓӔӒӝӑӘӗ, 

әӝӠӝӖӘӣӚӘӛӔӓӔӒӝӑӘӗ ӓӐ ӗӔӠӛӝӡӢӐӑӘӚӣӠӝӑӘӗ ӣәӕӔ 

 ӡӣӠ. 28. ӐӢӝӛӔӑӘӡ өӐӜӐӪӕӚӔӑӘӡ ӡӥӔӛӐ Ӑ-ӑ) ӥӠӝӛӘӡ ӛӪә ӒӘӡӝӡӘ; Ӓ) ӘӒӘӕӔ 

ӓӐ ӕӐәӐӜӡӘӔӑӘ (ӣӤӠӝ ӓӘӓӘ ӖӝӛӘӡ-ӚӣӠӯӘ ӤӔӠӘӡ); ӓ) ӘӒӘӕӔ ӓӐ ӡӮӕӐ 

ӜӘӕӗӘӔӠӔӑӘӡ ӐӢӝӛӔӑӘ (ӜӐӪӠӘӡӤӔӠӘ-Ni,, ӬӘӗӔӚӘ- Co, ӧӕӘӗӔӚӘ- Fe, 

ӛӬӕӐӜӔ- Ti, ӨӐӕӘ- Al). 

ӨӔӣӫӚӘӐӗ әӝӜәӣӠӔӜӪӘӐ ӒӐӣӬӘӝӜ ӓӦӔӡӓӦӔӝӑӘӗ ӡӐӣәӔӗӔӡӝ,  ӢӠӐӓӘӪӘӣӚ,  

ӡӞӔӪӘӐӚӣӠӘ ӓӐӜӘӨӜӣӚӔӑӘӡ ӨӔӜӐӓӜӔӑӡ.  

$  5.  ӝӞӢӘәӣӠӘ, ӗӮӔӕӐӓәӠӘӡӢӐӚӣӠӘ ӓӐ ӐӛӝӠӤӣӚӘ ӛӐӡӐӚӔӑӘ 

ӝӞӢӘәӣӠӘ ӛӐӡӐӚӔӑӘ-ӑӣӜӔӑӠӘӕӘ  ӓӐ ӡӘӜӗӔӢӘәӣӠӘ ӛӐӡӐӚӔӑӘ, ӛӝӜӝәӠӘӡӢӐӚӔӑӘ, 

ӛӘӜӐ (ӝӞӢӘәӣӠӘ ӛӘӜӐ, ӤӝӢӝӡӘӢӐӚӔӑӘ) ӞӝӚӘәӠӘӡӢӐӚӣӠӘ, (ӒӐӛӭӕӘӠӕӐӚӔ әӔӠӐӛӘәӣӚӘ 

ӛӐӡӐӚӔӑӘ), ӞӝӚӘӛӔӠӣӚӘ (ӝӠӒӐӜӣӚӘ ӛӘӜӐ) ӓӐ ӡӮӕӐ ӛӐӡӐӚӔӑӘ, ӠӝӛӚӔӑӘӪ ӒӐӛӭӕӘӠӕӐӚӔӜӘ  

ӐӠӘӐӜ ӔӚӔӥӢӠӝӛӐӒӜӘӢӣӠӘ ӢӐӚӦӔӑӘӡ ӐӛӐ ӗӣ Әӛ ӓӘӐӞӐӖӝӜӘӡӐӗӕӘӡ, ӒӐӛӝӘӧӔӜӔӑӐ 

ӝӞӢӘәӣӠӘ ӔӚӔӛӔӜӢӔӑӘӡ ӓӐӡӐӛӖӐӓӔӑӚӐӓ ӡӮӕӐӓӐӡӮӕӐ ӡӞӔӥӢӠӣӚ ӖӝӜӔӑӨӘ ӡӐӛӣӨӐӝӓ. 

ӝӞӢӘәӣӠӘ ӛӘӜӐ- өӕӔӣӚӔӑӠӘӕӘ ӨӣӨӐ, ӠӝӛӔӚӘӪ ӨӔӓӒӔӑӐ ӡӘӚӘӪӘӣӛӘӡ 

ӓӘӝӥӡӘӓӘӡӐ ӓӐ ӡӮӕӐ ӜӘӕӗӘӔӠӔӑӔӑӘӡӐӒӐӜ. ӢӔӥӜӝӚӝӒӘӘӡ ӒӐӣӛӯӝӑӔӡӔӑӐӛ ӓӐ ӛӝӗӮӝӕӜӐӛ 

ӝӞӢӘәӣӠӘ ӮӔӚӡӐӬӧӝӔӑӘӡ ӓӐӮӕӔӬӐӖӔ ӛӘӘӧӕӐӜӐ ӬӐӠӛӝӔӑӐ ӢӔӥӜӘәӣӠӘ ӛӘӜӔӑӘӡ ӨӔӥӛӜӘӡ 

ӐӣӪӘӚӔӑӚӝӑӐӖӔ, ӠӝӛӔӚӘӪ ӪӜӝӑӘӚӘӐ, ӠӝӒӝӠӪ ӝӞӢӘәӣӠӘ ӛӘӜӐ. Әӡ ӘӛӘӗ ӒӐӜӡӮӕӐӕӓӔӑӐ 

ӡӮӕӐ ӛӘӜӔӑӘӡӐӒӐӜ, Ӡӝӛ ӐӠӘӡ ӛӐӦӐӚӘ ӒӐӛӭӕӘӠӕӐӚӝӑӘӡ, ӖӔӡӣӤӗӐ, ӔӠӗӒӕӐӠӝӕӐӜӘ, 

ӜӝӠӛӘӠӔӑӣӚӘ ӒӐӠӓӐӢӔӮӘӡ ӛӐөӕӔӜӔӑӚӘӗ ӓӐ ӓӘӡӞӔӠӡӘӘӗ ӒӐӛӝӠөӔӣӚӘ. ӞӠӐӥӢӘәӐӨӘ  
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ӒӕӮӕӓӔӑӐ ӛӘӜӘӡ ӨӔӛӓӔӒӘ ӡӐӮӔӔӑӘ:  ӣӡӐӤӠӗӮӝ,  ӣӜӐӛӢӕӠӔӕӝ,  ӠӝӛӔӚӘӪ     ӒӐӛӝӘӧӔӜӔӑӐ 

ӡӐӢӠӐӜӡӞӝӠӢӝ ӡӐӨӣӐӚӔӑӔӑӨӘ, ӗӕӘӗӛӤrӘӜӐӕӔӑӨӘ. 

ӤӝӢӝӥӠӝӛӘӠӔӑӣӚӘ ӛӘӜӐ– ӠӝӛӔӚӘӪ ӪӕӚӘӡ ӨӣӥӒӐӛӢӐӠӔӑӚӝӑӐӡ, ӒӐӜӐӗӔӑӘӡ ӘӜӢӔӜӡӘ–
ӕӝӑӘӓӐӜ ӒӐӛӝӛӓӘӜӐӠӔ ӣӜӘәӐӚӣӠӘ ӗӕӘӡӔӑӔӑӘӡ ӛӥӝӜӔ ӛӘӜӐӐ, ӑӒӔӠӘӗӘ ӘӖӝӚӐӪӘӘӡ ӛӥӝӜӔ, 

ӛӖӘӡ ӨӣӥӘӡӐӒӐӜ ӓӐӛӪӐӕӘ, ӢӧӕӘӐӒӐӣӛӢӐӠӘ, ӠӐӓӘӐӪӘӐӛӔӓӔӒӘ. ӧӕӔӚӐ Ӕӡ ӗӕӘӡӔӑӐ, ӐӡӔӕӔ 

ӒӐӛӭӕӘӠӕӐӚӝӑӐ, ӥӘӛӘӣӠӘ ӓӐ ӗӔӠӛӣӚӘ ӗӕӘӡӔӑӔӑӘ ӘӫӚӔӕӐ ӘӛӘӡ ӡӐӨӣӐӚӔӑӐӡ, Ӡӝӛ ӛӘӜӐ 

ӤӐӠӗӝӓ  ӘӥӜӔӡ ӒӐӛӝӧӔӜӔӑӣӚӘ    ӛӔӓӘӪӘӜӐӨӘӪ. ӐӛӐӡ ӔӛӐӢӔӑӐ  ӛӘӡӘ әӐӠӒӘ  ӰӘӒӘӔӜӣӠӘ 

ӗӕӘӡӔӑӔӑӘ, ӛӐӠӢӘӕӘ ӒӐӓӐӛӣӨӐӕӔӑӐ, ӠӔӪӮӕӐ, ӡӢӔӠӘӚӘӖӐӪӘӐ ӓӐ Ӑ.Ө. ӒӐӛӝӘӧӔӜӔӑӐ ӛӨӔӜӔ–
ӑӚӝӑӐӨӘ, ӧӝӤӐ-ӪӮӝӕӠӔӑӐӨӘ. ӠӐӪ ӨӔӔӮӔӑӐ ӛӔӥӐӜӘәӣӠ ӗӕӘӡӔӑӔӑӡ, ӡӣӤӗӐ ӛӘӜӐ ӔӠӗ-ӔӠӗӘ 

ӡӐӣәӔӗӔӡӝӐ. ӛӐӦӐӚӘ ӕӐәӣӣӛӘӡ ӞӘӠӝӑӔӑӨӘ  ӐӠӐӓӔӤӔӥӢӣӠӘ (ӓӔӤӔӥӢӔӑӘӡӐӒӐӜ 

ӗӐӕӘӡӣӤӐӚӘ) ӛӘӜӐ ӣӫӚӔӑӡ 10 ӒӞӐӡ ӒӐӛӭӘӛӐӕ ӓӐӢӕӘӠӗӕӐӡ, ӠӐӪ 10-ӯӔӠ ӐӦӔӛӐӢӔӑӐ 

ӣӛӠӐӕӚӔӡ ӚӘӗӝӜӣӠ ӨӔӜӐӓӜӗӐ ӡӘӛӢәӘӪӔӔӑӡ.   

әӕӐӠӪӘӡ ӛӘӜӐ- ӡӣӤӗӐ ӡӘӚӘӪӘӣӛӘӡ ӝӠӟӐӜӒӘӡ ӒӐӓӐӓӜӝӑӘӗ (ӛӐӒ., ӛӗӘӡ ӑӠӝӚӘ), 

ӦӔӑӣӚӝӑӔӜ  әӕӐӠӪӘӡ ӛӘӜӐӡ. Әӡ ӡӮӕӐ ӡӘӚӘәӐӢӣӠӘ ӛӘӜӔӑӘӡӐӒӐӜ ӒӐӜӡӮӕӐӕӓӔӑӐ ӥӘӛӘӣӠӘ 

ӛӔӓӔӒӝӑӘӗ, ӮӐӖӝӕӐӜӘ ӒӐӤӐӠӗӝӔӑӘӡ ӓӐӑӐӚӘ әӝӔӤӘӪӘӔӜӢӘӗ ӓӐ ӓӜӝӑӘӡ ӛӐӦӐӚӘ 

ӢӔӛӞӔӠӐӢӣӠӘӗ (1713-1728 
0C). ӐӛӘӡ ӒӐӛӝ, ӛӐӡ ӒӐӛӝӘӧӔӜӔӑӔӜ ӘӡӔӗӘ ӝӞӢӘәӣӠӘ 

ӡӘӡӢӔӛӔӑӘӡ ӐӡӐӒӔӑӐӓ, ӠӝӛӚӔӑӘӪ ӛӣӨӐӝӑӔӜ ӢӔӛӞӔӠӐӢӣӠӘӡ ӤӐӠӗӝ ӓӘӐӞӐӖӝӜӨӘ ӓӐ 

ӐӒӠӔӡӘӣӚ ӒӐӠӔӛӝӨӘ. ӒӐӠӓӐ ӐӛӘӡӐ, Әӡ ӒӐӛӭӕӘӠӕӐӚӔӐ ӔӚӔӥӢӠӝӛӐӒӜӘӢӣӠӘ ӢӐӚӦӔӑӘӡ 

ӣӚӢӠӐӘӘӡӤӔӠӘ ӡӮӘӕӔӑӘӡӐӗӕӘӡ. 

ӝӠӒӐӜӣӚӘ ӛӘӜӐ- ӛӘӡӘ ӨӔӥӛӜӐ ӒӐӜӐӞӘӠӝӑӐ 30-ӘӐӜ  ӬӚӔӑӨӘ ӐӕӘӐӪӘӘӡ ӒӐӜӕӘӗӐӠӔӑӐӛ, 

ӠӐӓӒӐӜӐӪ ӐӣӪӘӚӔӑӔӚӘ ӒӐӮӓӐ ӒӐӛӭӕӘӠӕӐӚӔ, ӐӠӐӛӧӘӤӔ, ӛӢәӘӪӔ ӓӐ ӓӠӔәӐӓӘ ӗӕӘӡӔӑӔӑӘӡ 

ӛӥӝӜӔ ӛӐӡӐӚӘӡ ӡӐӭӘӠӝӔӑӐ. ӓӦӔӡ ӘӡӘӜӘ ӣәӕӔ ӕӔӦӐӠ ӐәӛӐӧӝӤӘӚӔӑӔӜ ӛӠӔӬӕӔӚӝӑӘӡ 

ӗӐӜӐӛӔӓӠӝӕӔ ӛӝӗӮӝӕӜӔӑӡ ӓӐ ӨӔӥӛӜӘӚӘӐ ӐӮӐӚӘ ӛӝӓӔӚӔӑӘ  ӣәӔӗӔӡӘ ӗӔӠӛӣӚӘ ӗӣ 

ӐӛӠӔәӚӘ ӓӐ ӡӮӕӐ ӡӐӭӘӠӝ ӗӕӘӡӔӑӔӑӘӗ (әӝӡӛӝӜӐӕӢӘәӐӨӘ). 

ӡӘӚӘӪӘӣӛ–ӘӜӤӠӐӬӘӗӔӚӘ ӐӠӔ. ӚӘӜӖӐ ӓӐӛӖӐӓӔӑӣӚӘ ӔӠӗӒӕӐӠӝӕӐӜӘ ӡӘӚӘӪӘӣӛӘӡӒӐӜ, 

ӒӐӛӭӕӘӠӕӐӚӔӐ ӘӜӤӠӐӬӘӗӔӚӘ ӡӮӘӕӔӑӘӡӐӗӕӘӡ ӓӐ ӒӐӣӛӭӕӘӠӘ ӮӘӚӣӚӘ ӡӞӔӥӢӠӘӡ 

ӡӮӘӕӔӑӘӡӐӗӕӘӡ. ӡӞӔӥӢӠӘӡ Ӑӛ  ӐӠӔӨӘ ӡӘӚӘӪӘӣӛӡ Ӑӥӕӡ: 1. ӖӔӛӐӦӐӚӘ ӓӘӡӞӔӠӡӘӐ, 2. ӧӕӔӚӐӖӔ 

ӛӐӦӐӚӘ ӒӐӠӓӐӢӔӮӘӡ ӛӐөӕӔӜӔӑӔӚӘ,  n =3,4. 

ӠӔӜӢӒӔӜӘӡ ӚӘӜӖӔӑӘ-ӡӘӚӘӪӘӣӛӘӡ ӗӕӘӡӔӑӐӛ ӒӐӜӐӞӘӠӝӑӐ ӨӔӔӥӛӜӐӗ ӐӮӐӚӘ ӢӘӞӘӡ 

ӛӐӤӝәӣӡӘӠӔӑӔӚӘ ӡӘӡӢӔӛӐ  ӠӔӜӢӒӔӜӘӡ ӡӮӘӕӔӑӘӡ ӓӘӐӞӐӖӝӜӘӡӐӗӕӘӡ. ӡӘӚӘӪӘӣӛӘӡӒӐӜ 

ӓӐӛӖӐӓӓӐ ӞӐӠӐӑӝӚӣӠӘ ӛӝәӚӔӤӝәӣӡӘӐӜӘ ӠӔӜӢӒӔӜӣӚӘ ӚӘӜӖӔӑӘ ӓӐ 

ӡӐӛӒӐӜӖӝӛӘӚӔӑӘӐӜӘ- ӤӝӢӝӜӣӠӘ әӠӘӡӢӐӚӗӐ ӔӚӔӛӔӜӢӔӑӘ ӡӘӚӘӪӘӣӛӘӡ ӤӣӫӔӖӔ. 

ӗӮӔӕӐӓәӠӘӡӢӐӚӣӠӘ  ӜӘӕӗӘӔӠӔӑӔӑӘ. ӠӝӒӝӠӪ ӕӘӪӘӗ, ӐӠӡӔӑӝӑӡ ӡӐӛӘ (ӞӚӐӖӛӣӠӡ ӐӠ 

ӒӐӜӕӘӮӘӚӐӕӗ) ӐӒӠӔӒӐӢӣӚӘ ӛӓӒӝӛӐӠӔӝӑӐ ӛӧӐӠӘ, ӗӮӔӕӐӓӘ ӓӐ ӐӘӠӐӓӘ. ӖӝӒӘӔӠӗӘ, 

ӝӠӒӐӜӣӚӘ ӜӘӕӗӘӔӠӔӑӐ ӚӦӝӑӘӡӐӡ  ӒӐӠәӕӔӣӚ ӤӐӖӐӨӘ ӐӛӟӦӐӕӜӔӑӡ ӗӕӘӡӔӑӔӑӡ, ӠӝӛӔӚӘӪ 

ӓӐӛӐӮӐӡӘӐӗӔӑӔӚӘӐ  ӠӝӒӝӠӪ ӛӧӐӠӘ, ӐӡӔӕӔ ӗӮӔӕӐӓӘ ӛӓӒӝӛӐӠӔӝӑӘӡӐӗӕӘӡ. ӨӔӘӫӔӜӔӜ ӠӐ 

ӡӘӗӮӘӡӐӗӕӘӡ ӓӐӛӐӮӐӡӘӐӗӔӑӔӚ ӓӔӜӐӓӝӑӐӡ, Ӑӛ ӤӐӖӐӨӘ (ӛӓӒӝӛӐӠӔӑӐӨӘ) ӘӡӘӜӘ ӐӠ әӐӠӒӐӕӔӜ 

ӛӝӚӔәӣӚӐӗӐ ӛӝӬӔӡӠӘӒӔӑӣӚӝӑӐӡ, ӠӐӪ ӛӧӐӠӘ ӡӮӔӣӚӘӡӐӗӕӘӡӐӐ ӓӐӛӐӮӐӡӘӐӗӔӑӚӘ. Ӑӛ 

ӤӐӖӐӡ ӨӔӘӫӚӔӑӐ ӕӣӬӝӓӝӗ ͟ӛӔӝӗӮӔ͟ ӐӒӠӔӒӐӢӣӚӘ ӛӓӒӝӛӐӠӔӝӑӐ.  ӐӦӕӜӘӨӜӝӗ, Ӡӝӛ 

ӐӡӔӗӘ ӗӕӘӡӔӑӔӑӘ Ӑӥӕӗ ӛӮӝӚӝӓ ӖӝӒӘӔӠӗ ӜӘӕӗӘӔӠӔӑӐӡ ӓӐ ӘӡӘӪ ӢӔӛӞӔӠӐӢӣӠӘӡ  
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ӒӐӠәӕӔӣӚ ӓӘӐӞӐӖӝӜӨӘ. ӛӝӚӔәӣӚӐӗӐ ӡӘӕӠӪӣӚ ӝӠӘӔӜӢӐӪӘӐӡ Ӕ.Ӭ. ӛӝӡӕӔӜӔӑӘӡ ӛӓӒӝӛӐ–
ӠӔӝӑӐӨӘ, ӣӬӝӓӔӑӔӜ  ӗӮӔӕӐӓӘ  әӠӘӡӢӐӚӔӑӘӡ  ӛӝӬӔӡӠӘӒӔӑӐӡ. ӤӠӘӓӔӚӘӡ  әӚӐӡӘӤӘәӐ–   

ӪӘӘӡ ӛӘӮӔӓӕӘӗ, ӒӐӜӐӡӮӕӐӕӔӑӔӜ ӡӐӛӘ ӢӘӞӘӡ ӛӝӬӔӡӠӘӒӔӑӐӡ: Ӑ) ӡӛӔӥӗӘәӣӠӡ,ӑ) ӜӔӛӐӗӘәӣӠӡ 

ӓӐ Ӓ) ӰӝӚӔӡӗӔӠӣӚӡ. ӑӝӚӝӡ ӒӐӛӝөӜӓӐ әӘӓӔӕ ӔӠӗӘ ӢӘӞӘӡ- ӓӘӡәӝӗӘәӣӠӘ. ӗӮӔӕӐӓӘ 

әӠӘӡӢӐӚӔӑӘ ӐӦӛӝөӔӜӘӚ  ӘӥӜӐ ӐӕӡӢӠӘӔӚӘ ӑӝӢӐӜӘәӝӡ Ӥ. ӠӔӘӜӘӢӪӔӠӘӡӐ ӓӐ ӒӔӠӛӐӜӔӚӘ 

ӤӘӖӘәӝӡ ӝ. ӚӔӛӐӜӘӡ ӛӘӔӠ. ӡӛӔӥӗӘәӣӠӘ ӗә-ӧӕӔӚӐӖӔ ӛӝӬӔӡӠӘӒӔӑӣӚӘӐ ӓӐ ӗӐӕӘӡӘ  

ӡӢӠӣӥӢӣӠӘӗ ӐӮӚӝӐ  

ӛӧӐӠ әӠӘӡӢӐӚӔӑӗӐӜ. 

ӛӐӗ ӒӐӠӓӐ, ӛӝӚӔәӣ–
ӚӐӗӐ ӣӠӗӘӔӠӗӝӠӘ– 

 

ӡӣӠ.29. ӗӮӔӕӐӓӘ әӠӘӡӢӐ–
ӚӔӑӘӡ ӡӥӔӛӐӢӣӠӘ ӡӐӮӔӔӑӘ 

 

ӔӜӢӐӪӘӘӡӐ ӗӐӜ ӐӮӚӐӕӗ ӐӡӔӕӔ ӡӘӑӠӢӧӔӔӑӐӓ ӓӐӧӝӤӐӪ. ӛӝӚӔәӣӚӐӗӐ ӛӝӒӠӫӝ ӦӔӠӫӔӑӘӡ 

ӒӐӡӬӕӠӘӕ ӝӠӘӔӜӢӐӪӘӐӡ ӐӦӜӘӨӜӐӕӔӜ ӔӠӗӔӣӚӝӕӐӜӘ ӕӔӥӢӝӠӘӗ, ӠӝӛӔӚӘӪ ӓӘӠӔӥӢӝӠӘӘӡ 

ӡӐӮӔӚӘӗӐӐ ӪӜӝӑӘӚӘ (ӡӣӠ.29). ӠӝӒӝӠӪ ӬӔӡӘ, ӗӐӜӐӛӓӠӝӕӔ ӧӕӔӚӐ ӞӐӜӔӚӘӡ ӢӘӞӔӑӨӘ (TN, 

IPS, VA) ӒӐӛӝӧӔӜӔӑӣӚӘӐ ӜӔӛӐӗӘәӣӠӘ ӗӮӔӕӐӓәӠӘӡӢӐӚӣӠӘ  ӢӘӞӘӡ ӛӝӬӔӡӠӘӒӔӑӘӡ ӛӥӝӜӔ 

ӛӐӡӐӚӔӑӘ. ӜӔӛӐӗӘәӣӠӨӘ ӜӝӠӛӐӚӣӠ ӛӓӒӝӛӐӠӔӝӑӐӓ ӘӗӕӚӔӑӐ, ӛӗӔӚ ӛӝӪӣӚӝӑӐӨӘ, 

ӛӝӚӔәӣӚӐӗӐ ӛӝӬӔӡӠӘӒӔӑӣӚӘ ӛӓӔӑӐӠӔӝӑӐ ӝӠӘӔӜӢӐӪӘӣӚӘ ӗӕӐӚӡӐӖӠӘӡӘӗ. ӐӡӔӗӘ 

ӒӐӜӚӐӒӔӑӐ ӓӐӛӐӮӐӡӘӗӔӑӔӚӘ әӠӘӡӢӐӚӔӑӘӡӐӗӕӘӡӐӪ, ӛӐӒӠӐӛ ӛӐӗӖӔ ӛӝӥӛӔӓӔӑӡ ӐӡӔӕӔ,   

ӡӘӛӫӘӛӘӡ ӪӔӜӢӠӔӑӘӡ ӥӐӝӡӣӠӘ ӛӓӔӑӐӠӔӝӑӔӑӘӗ ӒӐӜӚӐӒӔӑӐ, ӠӐӪ ӡӘӗӮӔӔӑӘӡӗӕӘӡӐӐ 

ӓӐӛӐӮӐӡӘӐӗӔӑӔӚӘ. ӐӛӘӢӝӛӐӪ, ӛӝӚӔәӣӚӔӑӘ ӛӝӪӣӚӝӑӐӨӘ ӣӠӗӘӔӠӗӞӐӠӐӚӔӚӣӠӐӓ 

ӐӠӘӐӜ ӝӠӘӔӜӢӘӠӔӑӣӚӜӘ, ӛӐӒӠӐӛ ӓӘӠӔӥӢӝӠӘӘӡ ӦӔӠӫӘӡ ӒӐӡӬӕӠӘӕ ӬӐӜӐӪӕӚӔӑӣӚӜӘ ӐӠӘӐӜ 

ӡӮӕӐӓӐӡӮӕӐ ӛӐӜӫӘӚӖӔ. 

ӰӝӚӔӡӗӔӠӣӚӘ ӗә – ӛӝӬӔӡӠӘӒӔӑӘӗ ӒӕӐӒӝӜӔӑӡ ӜӔӛӐӗӘәӣӠӡ, ӛӮӝӚӝӓ ӤӔӜӔӑӐӓӐӐ 

ӓӐӧӝӤӘӚӘ. ӧӝӕӔӚ ӨӔӛӓӒӝӛ ӤӔӜӐӨӘ, ӬӘӜӐ ӤӔӜӐӡӗӐӜ ӛӘӛӐӠӗӔӑӐӨӘ, ӛӝӚӔәӣӚӔӑӘ 

ӨӔӛӝӑӠӣӜӔӑӣӚӘӐ ӛӪӘӠӔ әӣӗӮӘӗ ӓӐ ӓӘӠӔӥӢӝӠӘӐ ӛӓӝӕӠӔӓ ӔӮӕӔӕӐ ӡӞӘӠӐӚӣӠӐӓ. 

ӐӡӔӗӘ ӤӔӜӝӕӐӜӘ  ӑӣӜӔӑӐ, ӬӐӠӛӝӥӛӜӘӚӘ ӛӝӚӔәӣӚӐӗӐ ӝӞӢӘәӣӠӘ ӐӥӢӘӕӝӑӘӡ ӒӐӛӝ, 

ӬӐӠӛӝӐӓӒӔӜӡ ӰӝӚӔӡӗӔӠӣӚӘ  ӛӝӬӔӡӠӘӒӔӑӘӡ ӫӘӠӘӗӐӓ ӜӘӨӐӜӡ. ӗә ӛӝӬӔӡӠӘӒӔӑӐ  

ӒӐӜӘӡӐӖӦӕӠӔӑӐ ӛӝӚӔәӣӚӔӑӡ ӨӝӠӘӡ ӛӝӥӛӔӓӘ ӫӐӚӔӑӘӗ, ӠӝӛӚӔӑӘӪ ӬӐӠӛӝӥӛӜӘӐӜ ӗә 

ӓӠӔәӐӓӝӑӐӡ.  Ӑӥ ӨӔӡӐӫӚӔӑӔӚӘӐ ӚӐӞӐӠӐәӘ  ӓӠӔәӐӓ ӗӕӘӡӔӑӔӑӖӔ, ӗӣӛӪӐ ӛӐӗӘ ӑӣӜӔӑӐ 

ӒӐӜӡӮӕӐӕӓӔӑӐ өӕӔӣӚӔӑӠӘӕӘ әӠӘӡӢӐӚӔӑӘӡ ӓӠӔәӐӓӘ ӗӕӘӡӔӑӔӑӘӡӐӒӐӜ, ӠӐӓӒӐӜ ӗӮӔӕӐӓӘ 

әӠӘӡӢӐӚӔӑӘ ӛӐӘӜӪ ӓӔӜӐӓӝӑӘӗ ӮӐӡӘӐӗӓӔӑӘӐӜ. ӗә ӓӠӔәӐӓӝӑӐ ӜӐәӚӔӑӘӐ өӕӔӣӚӔӑӠӘӕӘ 

әӠӘӡӢӐӚӔӑӘӡ ӓӠӔәӐӓӝӑӐӖӔ ӠӐӛӓӔӜӘӛӔ ӠӘӒӘӗ, ӠӐӪ ӒӕӐӫӚӔӕӡ ӣӜӘәӐӚӣӠ ӨӐӜӡӡ  

ӕӛӐӠӗӝӗ ӛӐӗӘ ӛӓӔӑӐӠӔӝӑӐ ӒӐӠӔ ӖӔӛӝӥӛӔӓӔӑӘӡ ӡӐӨӣӐӚӔӑӘӗ. ӐӡӔӗӘ ӖӔӛӝӥӛӔӓӔӑӘӡ 

ӡӐӨӣӐӚӔӑӐ, ӠӝӒӝӠӪ ӬӔӡӘ ӐӠӘӡ ӛӐӒӜӘӢӣӠӘ ӕӔӚӘ ӐӜ  ӔӚӔӥӢӠӣӚӘ ӓӔӜӘ. 

$  6. ӜӐӜӝәӠӘӡӢӐӚӔӑӘ, ӫӐӤӔӑӘ, ӜӐӜӝӡӢӠӣӥӢӣӠӔӑӘ, ӜӐӜӝӢӔӥӜӝӚӝӒӘӔӑӘ 

ӐӢӝӛӗӐӒӐӜ ӓӐ ӛӐӗӒӐӜ ӛӘӦӔӑӣӚӘ ӛӧӐӠӘ ӡӮӔӣӚӔӑӘӡ ӤӘӖӘәӣӠӘ ӞӐӠӐӛӔӢӠӔӑӘ  
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ӔӠӗӘӛӔӝӠӘӡӐӒӐӜ ӗӕӘӡӝӑӠӘӕӐӓ ӒӐӜӡӮӕӐӕӓӔӑӘӐӜ. ӜӐӜӝӝӑӘӔӥӢӘ Әӛ ӒӐӠӓӐӛӐӕӐӚ ӐӠӔӨӘӐ, 

ӡӐӓӐӪ Әӡ ӐӢӝӛӘ ӣәӕӔ ӐӦӐӠӐӐ, ӛӐӒӠӐӛ ӐӠӪ ӛӧӐӠ ӡӮӔӣӚӐӓӐӐ (ӤӐӖӐӓ) өӐӛӝӧӐӚӘӑӔӑӣӚӘ. 

ӜӘӕӗӘӔӠӔӑӐӗӐ ӐӢӝӛӔӑӘ ӛӝӚӔәӣӚӔӑӨӘ ӔӠӗӘӐӜӓӔӑӘӐӜ.   ӠӝӒӝӠӪ ӐӢӝӛӔӑӡ, ӘӡӔ 

ӛӝӚӔәӣӚӔӑӡ  ӔӠӗӘӛӔӝӠӔӡӗӐӜ ӐәӐӕӨӘӠӔӑӡ ӥӘӛӘӣӠӘ ӑӛӔӑӘ. ӡӬӝӠӔӓ Ӕӡ ӑӛӔӑӘ 

ӒӐӜӐӞӘӠӝӑӔӑӔӜ ӛӧӐӠӘ ӡӮӔӣӚӔӑӘӡ ӤӘӖӘәӣӠ, ӛӔӥӐӜӘәӣӠ  ӓӐ  ӥӘӛӘӣӠ ӗӕӘӡӔӑӔӑӡ. ӔӠӗӘ ӓӐ 

ӘӒӘӕӔ ӐӢӝӛӔӑӘӡ ӓӐәӐӕӨӘӠӔӑӐ ӡӮӕӐӓӐӡӮӕӐ ӢӘӞӘӡ, ӠӐӝӓӔӜӝӑӘӡ, ӡӘӕӠӪӘӗӘ ӝӠӘӔӜӢӐӪӘӘӡ 

ӓӐ ӑӛӔӑӘӡ ӡӐӨӣӐӚӔӑӘӗ  ӗӕӘӡӔӑӠӘӕӐӓ ӪӕӚӘӡ ӛӘӦӔӑӣӚӘ ӜӘӕӗӘӔӠӔӑӔӑӘӡ  ӗӕӘӡӔӑӔӑӡ.   

ӐӛӘӡ әӐӠӒӘ ӛӐӒӐӚӘӗӘӐ ӜӐӮӨӘӠӑӐӓӘ, ӠӝӛӔӚӘӪ  ӰӥӛӜӘӡ ӠӝӒӝӠӪ ӐӚӛӐӡӡ,  ӐӡӔӕӔ ӒӠӐӤӘӢӡ 

(ӐӡӔӕӔ ӜӐӜӝӛӘӚӐәӔӑӡ ӓӐ ӒӠӐӤӝӜӔӑӡ).  ӨӔӡӐӑӐӛӘӡӐӓ, ӛӐӡӐӚӘӡ ӓӐӡӐӮӐӡӘӐӗӔӑӚӐӓ 

ӐӣӪӘӚӔӑӔӚӘӐ ӐӠӐ ӛӐӠӢӝ ӨӔӛӐӓӒӔӜӔӚӘ ӐӢӝӛӔӑӘӡ ӢӘӞӘӡ ӓӐӓӒӔӜӐ, ӐӠӐӛӔӓ ӛӐӗӘ 

ӔӜӔӠӒӔӢӘәӣӚӘ ӓӝӜӔӔӑӘӡ ӐӜӐӚӘӖӘ.   ӔӚӔӥӢӠӝӜӡ,  ӠӝӒӝӠӪ ӕӘӪӘӗ ӒӐӐөӜӘӐ ӠӝӒӝӠӪ 

ӜӐӬӘӚӐәӣӠӘ (ӥӕӐӜӢӣӠӘ), ӐӡӔӕӔ ӢӐӚӦӣӠӘ ӑӣӜӔӑӐӪ. ӛӝӫӠӐӕӘ  ӜӐӬӘӚӐәӘӡ (ӤӝӢӝӜӘӡ, 

ӔӚӔӥӢӠӝӜӘӡ)  ӨӔӡӐӑӐӛӘӡӘ ӢӐӚӦӘӡ ӡӘӒӠӫӔ  ӒӐӛӝӘӗӕӚӔӑӐ ӓӔ ӑӠӝӘӚӘӡ ӤӝӠӛӣӚӘӗ: 

=h/mv,, ӡӐӓӐӪ h ӞӚӐӜәӘӡ ӛӣӓӛӘӕӐӐ (10
-33 ӯ/Ӭӛ), m –ӛӐӡӐ, v –ӡӘөӥӐӠӔ. ӪӜӝӑӘӚӘӐ, Ӡӝӛ 

ӔӚӔӥӢӠӝӜӘӡ ӛӐӡӐ m= 9,1.10
-31 

 әӒ ӓӐ ӡӘөӥӐӠӔ 105  ӛ/Ӭӛ,  ӛӐӨӘӜ ӛӘӡӘ ӢӐӚӦӘӡ ӡӘӒӠӫӔ  ӣәӕӔ 

10-6m ӠӘӒӘӡӐӐ (10 Ӝӛ ), ӠӐӪ ӠӐӛӓӔӜӘӛӔ ӛӔӡӠӘӡ  ӞӐӠӐӛӔӢӠӘӡ ӢӝӚӘӐ. ӐӢӝӛӨӘ ӔӚӔӥӢӠӝӜӡ 

ӐӠ ӨӔӣӫӚӘӐ ӰӥӝӜӓӔӡ ӜӔӑӘӡӛӘӔӠӘ ӔӜӔӠӒӘӐ, ӠӝӒӝӠӪ ӕӘӪӘӗ ӐӛӐӡ ӒӐӜӡӐӖӦӕӠӐӕӡ ӝӗӮӘ 

ӥӕӐӜӢӣӠӘ ӠӘӪӮӕӘ. ӐӥӕӔ ӒӐӕӘӮӡӔӜӝӗ ӔӜӔӠӒӔӢӘәӣӚӘ ӛӓӒӝӛӐӠӔӝӑӔӑӘ, ӐәӠӫӐӚӣӚӘ 

ӖӝӜӔӑӘ ӓӐ Ӑ.Ө. ӐӢӝӛӗӐ ӓӐӐӮӚӝӔӑӘӡӐӡ ӓӐ ӛӐӗ ӛӐәӠӝәӠӘӡӢӐӚӨӘ ӒӐӔӠӗӘӐӜӔӑӘӡӐӡ ӛӐӗӘ 

ӨӘӓӐ ӓӝӜӔӔӑӘ ӗӘӗӥӛӘӡ ӐӠ ӘӪӕӚӔӑӘӐӜ. ӠӐӪ ӨӔӔӮӔӑӐ ӒӐӠӔ ӓӝӜӔӔӑӡ, ӡӬӝӠӔӓ ӡӐӕӐӚӔӜӢӝ 

ӔӚӔӥӢӠӝӜӔӑӘӡ ӑӛӔӑӨӘ ӛӝӜӐӬӘӚӔӝӑӘӗ ӓӐ ӐӢӝӛӗӐ ӔӜӔӠӒӔӢӘәӣӚӘ ӓӝӜӔӔӑӘӡ ӒӐӮӚӔөӘӗ 

ӓӐ ӒӐӓӐӤӐӠӕӘӗ ӛӘӘӦӔӑӐ ӛӧӐӠӘ ӡӮӔӣӚӘ. ӒӐӮӚӔөӐ ӮӓӔӑӐ ӘӛӓӔӜ ӓӝӜӔӓ, ӠӐӛӓӔӜӘ ӐӢӝӛӘӪ 

ӛӝӜӐӬӘӚӔӝӑӡ ӛӧӐӠӘ ӡӮӔӣӚӘӡ өӐӛӝӧӐӚӘӑӔӑӐӨӘ (1023
 ӡӛ-3). ӓӝӜӔӔӑӘ ӔӠӗӘӐӜӓӔӑӘӐӜ 

ӔӜӔӠӒӔӢӘәӣӚ ӖӝӜӔӑӨӘ, ӠӝӛӚӔӑӘӪ ӔӠӗӘӛӔӝӠӘӡӐӒӐӜ ӐәӠӫӐӚӣӚӘ ӖӝӜӔӑӘӗӐӐ 

ӓӐӨӝӠӔӑӣӚӘ.  ӠӝӒӝӠӪ ӕӘӪӘӗ, ӚӘӗӝӜӘ әӐӠӒӘ ӔӚӔӥӢӠӝӒӐӛӢӐӠӘӐ, ӛӐӒӠӐӛ ӚӘӗӝӜӔӑӘӡ 

ӜӐӜӝӜӐӬӘӚӐәӔӑӘӡ ӖӝӛӔӑӘӡ ӨӔӛӪӘӠӔӑӘӡӐӡ  ӓӝӜӔӔӑӡ ӨӝӠӘӡ ӘӜӢӔӠӕӐӚӘ ӨӔӡӐӫӚӝӐ 

ӘӛӓӔӜӐӓ ӒӐӘӖӐӠӓӝӡ, Ӡӝӛ ӝӗӐӮӘӡ ӢӔӛӞӔӠӐӢӣӠӘӡ ӨӔӡӐӑӐӛӘӡ ӔӜӔӠӒӘӐӡӐӪ  (kT=2,6x10
-2

 

eV) әӘ ӒӐӓӐӐӭӐӠӑӝӡ. ӐӜӣ ӔӚӔӥӢӠӝӜӡ ӡӘӗӑӣӠӘ ӔӜӔӠӒӘӐ ӐӠ ӔӧӝӤӐ ӘӛӘӡӐӗӕӘӡ, Ӡӝӛ 

ӒӐӓӐӕӘӓӔӡ ӒӐӛӢӐӠӔӑӚӝӑӘӡ ӓӝӜӔӖӔ ӓӐ ӛӝӜӐӬӘӚӔӝӑӐ ӛӘӘӦӝӡ ӓӔӜӘӡ ӒӐӢӐӠӔӑӐӨӘ. Ӕ.Ә. 

ӚӘӗӝӜӘ ӘӥӪӐ ӘӖӝӚӐӢӝӠӐӓ. ӛӐӒ., 3,5 Ӝӛ-ӖӔ ӜӐәӚӔӑӘ ӓӘӐӛӔӢӠӘӡ, 300 ӝӥӠӝӡ  ӐӢӝӛӘӡ  

ӨӔӛӪӕӔӚӘ ӜӐӜӝӜӐӬӘӚӐәӘ  ӓӔӜӡ ӣәӕӔ ӐӦӐӠ ӐӢӐӠӔӑӡ. ӗӣ ӠӐӘӛӔ ӛӐӡӐӚӘӡ ӖӝӛӐ ӛӓӔӑӐӠӔӝӑӡ  

1– ӓӐӜ 100 ӜӐӜӝӛӔӢӠӐӛӓӔ ӘӜӢӔӠӕӐӚӨӘ, ӛӐӨӘӜ ӛӐӡ ӛӘӘөӜӔӕӔӜ ӜӐӜӝӛӐӡӐӚӐӓ.  ӒӐӜӐӡӮӕӐӕӔӑӔӜ:  

ӜӐӜӝәӚӐӡӢӔӠӔӑӘ–-ӜӐӜӝӜӐӬӘӚӐәӔӑӘӡ ӔӠӗӝӑӚӘӝӑӐ, ӠӝӛӔӚӘӪ ӒӐӜӘӮӘӚӔӑӐ, ӠӝӒӝӠӪ 

ӞӝӚӘәӠӘӡӢӐӚӣӠӘ ӐӜ ӐӛӝӠӤӣӚӘ ӜӐӜӝӡӢӠӣӥӢӣӠӐ.  ӛӘӡӘ ӡӐӑӐӖӝ  әӚӐӡӢӔӠӘӡ ӖӝӛӐ 

ӣӜӓӐ Әӧӝӡ 1-ӓӐӜ 10 ӜӐӜӝӛӔӢӠӘӡ ӤӐӠӒӚӔӑӨӘ.  

ӜӐӜӝӡӘӗӮӔӔӑӘ-–әӝӚӝӘӓӣӠӘ ӮӡӜӐӠӔӑӘ, ӠӝӛӔӚӨӘӪ ӗӐӜӐӑӠӐӓӐӐ ӒӐӜӐӬӘӚӔӑӣӚӘ ӛӧӐӠӘ 

ӜӐӜӝӜӐӬӘӚӐәӔӑӘ. ӛӐӗӨӘӕӔ ӛӝӘӐӖӠӔӑӐ ӛӐӒӜӘӢӣӠӘ ӡӘӗӮӔӔӑӘ-ӒӐӛӝӘӧӔӜӔӑӐ ӗӐӜӐӛӔӓӠӝӕӔ 

ӡӐӞӝӮ  ӛӐӡӐӚӔӑӐӓ ӓӐ ӛӐӒӜӘӢӣӠӘ ӤӐӖӔӑӘӡ ӒӐӛӝӡӐӕӚӔӜӐӓ ӛӧӐӠ ӡӮӔӣӚӔӑӨӘ (ӛӐӒӜӘӢӣӠӘ 

ӛӔӢӐӚӝӒӠӐӤӘӐ).  

 ӜӣӚӒӐӜӖӝӛӘӚӔӑӘӐӜӘ әӕӐӜӢӣӠӘ  ӬӔӠӢӘӚӔӑӘ-өӐӜӐӠӗӔӑӘ, ӒӐӛӝӜӐӧӝӤӔӑӘ, ӡӘӪӐӠӘӔӚӔӔӑӘ. 
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ӜӐӜӝӛӐӕӗӣӚӔӑӘ  (ӫӐӤӔӑӘ) (ӡӣӠ. 30) -1D –ӒӐӜӖӝӛӘӚӔӑӘӐӜӘ ӔӠӗӘ 

ӡӐӑӐӖӝ, (ӑӐӖӘӡӣӠӘ)  ӝӠ ӒӐӜӖӝӛӘӚӔӑӘӐӜ  2D-ӗӮӔӚ ӤӘӠӔӑӡ, 

ӠӝӛӔӚӗӐӪ ӔӥӜӔӑӐӗ әӕӐӜӢӣӠӘ ӨӔӖӦӣӓӕӐ  ӡӘӡӥӘӓӐӜ  

ӒӐӛӝӛӓӘӜӐӠӔ.  ӜӐӜӝәӠӘӡӢӐӚӔӑӘ  (ӡӣӠ.31) ӜӘӕӗӘӔӠӔӑӘӡ  

ӜӐӜӝӜӐӬӘӚӐәӔӑӘ, ӠӝӛӔӚӗӐ ӐӒӔӑӣӚӔӑӐӪ ӛӝӬӔӡӠӘӒӔӑӣӚӘӐ, 

ӒӐӐөӜӘӐӗ ӒӐӠәӕӔӣӚӘ ӬӐӮӜӐӒӔӑӘ. ӜӐӜӝӛӘӚӔӑӘ  (ӡӣӠ. 31)  –
ӪӘӚӘӜӓӠӣӚӘ ӤӝӠӛӘӡ ӜӐӜӝәӠӘӡӢӐӚӔӑӘ, ӠӝӛӚӘӡ ӖӔӓӐӞӘӠӘӪ 

ӡӣӠ.  30.  ӜӐӜӝӫӐӤӔӑӘ 

ӬӐӠӛӝӐӓӒӔӜӡ ӒӠӐӤӘӢӘӡӔӑӠӘ ӤӝӠӛӘӡ ӡӘӑӠӢӧӔӡ. ӒӠӐӤӔӜӔӑӘ (ӡӣӠ. 31) - ӜӐӮӨӘӠӑӐӓӘӡ 

ӛӝӓӘӤӘәӐӪӘӐ, ӠӝӛӔӚӨӘӪ ӔӠӗӘ ӐӢӝӛӘӡ ӡӘӡӥӘӡ ӛӥӝӜӔ 

ӡӘӑӠӢӧӔӡ ӒӐӐөӜӘӐ әӠӘӡӢӐӚӣӠӘ ӒӘӡӝӡӘӡ ӡӢӠӣӥӢӣӠӐ 

(ӒӐӛӝӘӧӔӜӔӑӐ ӔӚӔӥӢӠӝӜӘәӐӨӘ ӢӠӐӜӖӘӡӢӝӠӔӑӘӡ 

ӓӐӡӐӛӖӐӓӔӑӚӐӓ). 

ӡӣӠ. 31.   ӜӐӜӝәӠӘӡӢӐӚӔӑӘ, ӒӠӐӤӔӜӔӑӘ ӓӐ ӤӣӚӔӠӝӜӔӑӘ 

ӤӣӚӔӠӝӜӔӑӘ- ӛӝӚӔәӣӚӣӠӘ ӨӔӜӐӔӠӗӔӑӘ, ӠӝӛӚӔӑӘӪ 

ӬӐӠӛӝӐӓӒӔӜӔӜ ӛӠӐӕӐӚӬӐӮӜӐӒӘӐӜ өӐәӔӢӘӚ ӡӢӠӣӥӢӣӠӔӑӡ. 

ӒӐӛӝӘӧӔӜӔӑӐ ӖӔӒӐӛӢӐӠӔӑӘӡӐ ӓӐ ӤӝӢӝӠӔӖӘӡӢӝӠӔӑӘӡ ӛӘӡӐӦӔӑӐӓ, ӠӝӒӝӠӪ ӓӐӜӐӛӐӢӘ 

ӐӚӛӐӡӘӡ ӤӘӠӔӑӘӡ ӖӠӓӘӡӐӗӕӘӡ. ӜӐӜӝӡӢӠӣӥӢӣӠӣӚӘ ӛӝӪӣӚӝӑӘӗӘ 3D ӛӐӡӐӚӔӑӘ  

ӒӐӛӝӘӠөӔӕӘӐӜ  ӛӐӦӐӚӘ ӒӐӛӫӚӔӝӑӘӗ ӡӢӐӢӘәӣӠӘ ӗӣ ӓӐӦӚӘӚӝӑӘӗӘ ӓӐӢӕӘӠӗӕӘӡӐӡ, 

ӐӒӠӔӗӕӔ ӛӐӦӐӚӘ ӡӘӡӐӚӘӗ Әӛ ӛӐӡӐӚӔӑӗӐӜ ӨӔӓӐӠӔӑӘӗ, ӠӝӛӔӚӗӐӪ ӒӐӐөӜӘӐӗ 

өӕӔӣӚӔӑӠӘӕӘ ӛӐӠӪӕӚӝӕӐӜӘ ӐӒӔӑӣӚӔӑӐ (ӤӝӚӐӓӔӑӘ ӨӔӓӒӔӑӐ ӛӐӠӪӕӚӔӑӘӡӐӒӐӜ). 

ӐӛӘӢӝӛӐӪ, ӛӐӗӘ ӒӐӛӝӧӔӜӔӑӐ ӓӐӒӔӒӛӘӚӘӐ ӖӔӛӔӓӔӒ ӓӐ ӪӕӔӗӐӛӔӓӔӒ ӛӐӡӐӚӔӑӐӓ. ӣӜӓӐ 

ӒӐӕӘӗӕӐӚӘӡӬӘӜӝӗ, Ӡӝӛ ӛӐӡӐӚӘӡ ӓӐӜӐӬӔӕӠӔӑӘӡӐӡ ӨӔӘӪӕӚӔӑӐ ӛӘӡӘ ӖӔӓӐӞӘӠӘӡ 

ӤӐӠӗӝӑӘӪ. ӛӐӒ.,  V=1 ӡӛ3
 ӛӝӪӣӚӝӑӘӡ әӣӑӘӡ ӖӔӓӐӞӘӠӘӡ ӤӐӠӗӝӑӘ S=6 ӡӛ2

, ӝӗӮӐӓ 

ӓӐӧӝӤӘӗ ӛӘӕӘӦӔӑӗ 24 ӡӛ2
,  ӨӔӛӓӔӒ әӘӓӔӕ ӔӠӗӮӔӚ 4- Ӑӓ ӓӐӧӝӤӘӗ әӘ 96 ӡӛ2

-ӡ.  ӪӮӐӓӘӐ,  

ӐӡӔӗ ӨӔӛӗӮӕӔӕӐӨӘ ӖӔӓӐӞӘӠӖӔ ӐӢӝӛӔӑӘӡ ӠӐӝӓӔӜӝӑӐ ӒӐӘӖӠӓӔӑӐ.  ӨӔӡӐӑӐӛӘӡӐӓ ӘӡӘӜӘ 

ӣӤӠӝ ӐӥӢӘӣӠӜӘ ӐӠӘӐӜ  ӓӐ ӓӘӓ ӒӐӕӚӔӜӐӡ ӐӮӓӔӜӔӜ ӛӐӡӐӚӘӡ ӔӚӔӥӢӠӝ ӗӣ ӝӞӢӘәӣӠ 

ӗӕӘӡӔӑӔӑӖӔ, ӕӘӓӠӔ ӡӘӦӠӛӔӨӘ ӛӓӔӑӐӠӔ ӐӢӝӛӔӑӘ.  

$ 7.  ӜӐӜӝӛӐӡӐӚӔӑӘӡ  ӝӞӢӘәӣӠӘ  ӗӕӘӡӔӑӔӑӘ  ӓӐ  ӛӘӦӔӑӘӡ  ӢӔӥӜӝӚӝӒӘӐ 

ӠӐӘӛӔ ӜӘӕӗӘӔӠӔӑӘӡ ӛӘӔӠ ӡӘӜӐӗӚӘӡ ӐӠӔәӕӚӐ, ӨӗӐӜӗӥӛӐ, ӒӐӑӜӔӕӐ ӓӐ ӐӡӔ ӨӔӛӓӔӒ 

ӒӐӜӞӘӠӝӑӔӑӣӚӘӐ ӛӐӡӨӘ ӐӠӡӔӑӣӚӘ  ӔӚӔӥӢӠӝӜӔӑӘӡ ӔӜӔӠӒӔӢӘәӣӚӘ ӛӓӒӝӛӐӠӔӝӑӘӗ, 

ӮӝӚӝ ӡӘӜӐӗӚӘӡ ӒӐӕӠӪӔӚӔӑӘӡӐӡ  ӔӚӔӥӢӠӝӜӗӐ ӯӒӣӤӣӠӘ ӛӝӫӠӐӝӑӘӡ ӨӔӛӖӦӣӓӐӕӘ 

ӤӐӥӢӝӠӔӑӘӗ. ӛӔӡӠӘӡ ӐӢӝӛӗӐ әӝӚӔӥӢӘӣӠӘ ӠӮӔӕӔӑӘӡ ӓӐӡӐӮӐӡӘӐӗӔӑӚӐӓ ӨӔӛӝӢӐӜӘӚӘӐ 

әӕӐӖӘӜӐӬӘӚӐәӘӡ-ӤӝӜӝӜӘӡ ӪӜӔӑӐ.  ӛӐӗ ӓӐӡӐӮӐӡӘӐӗӔӑӚӐӓ ӕӘӧӔӜӔӑӗ ӔӤӔӥӢӣӠ ӛӐӡӐӡ, m*  

ӓӐ ӛӐӗ  ӒӐӜӕӘӮӘӚӐӕӗ, ӠӝӒӝӠӪ әӚӐӡӘәӣӠ ӜӐӬӘӚӐәӔӑӡ. ӡӘӜӐӗӚӘӡ ӖӔӒӐӕӚӔӜӘӗ 

ӐӦӫӠӣӚӘ ӔӚӔӥӢӠӝӜӗӐ әӝӚӔӥӢӘӣӠ ӠӮӔӕӐӡ әӘ ӛӔӡӠӘӡ ӓӐӓӔӑӘӗӘ ӘӝӜӔӑӘӡ ӔӚӔӥӢӠӣӚ 

ӕӔӚӨӘ  ӐӦӬӔӠӔӜ әӕӐӖӘӜӐӬӘӚӐәӔӑӘӗ-ӞӚӐӖӛӝӜӔӑӘӗ (ӞӚӐӖӛӝӜӔӑӘ ӔӚӔӥӢӠӝӜӗӐ ӠӮӔӕӘӡ 
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ӔӜӔӠӒӘӐӐ, ӠӝӛӔӚӘӪ ӓӐӥӕӐӜӢӣӚ ӛӜӘӨӕӜӔӚӝӑӔӑӡ ӦӔӑӣӚӝӑӡ).  ӘӡӘӜӘ  ӓӘӓ ӒӐӕӚӔӜӐӡ 

ӐӮӓӔӜӔӜ ӛӐӡӐӚӔӑӘӡ ӝӞӢӘәӣӠ ӗӕӘӡӔӑӔӑӖӔ. ӞӚӐӖӛӝӜӘӡ ӡӘӮӨӘӠӔӖӔ ӜӐәӚӔӑӘ ӡӘӮӨӘӠӘӡ 

ӔӚӔӥӢӠӝӛӐӒӜӘӢӣӠӘ ӢӐӚӦӐ ӛӐӡӐӚӐӨӘ ӕӔӠ ӒӐӘӕӚӘӡ- Әӡ ӐӘӠӔәӚӔӑӐ. ӡӬӝӠӔӓ ӔӡӐӐ ӘӛӘӡ 

ӛӘӖӔӖӘ, Ӡӝӛ ӚӘӗӝӜӗӐ ӣӛӠӐӕӚӔӡӝӑӐӡ Ӑӥӕӡ ӛӑӠӬӧӘӜӐӕӘ ӤӔӠӘ (ӮӓӔӑӐ  ӮӘӚӣӚ ӡӞӔӥӢӠӘӡ 

ӐӠӔәӕӚӐ).  ӜӘӕӗӘӔӠӔӑӘӡ ӖӔӓӐӞӘӠӘӡ ӨӔӛӪӘӠӔӑӘӡӐӡ ӡӣӚ ӣӤӠӝ ӛӔӢӘ ӞӚӐӖӛӝӜӘ ӮӕӓӔӑӐ 

ӖӔӓӐӞӘӠӖӔ ӓӐ ӡӘӜӐӗӚӘӡ ӣӠӗӘӔӠӗӥӛӔӓӔӑӐӪ ӖӔӓӐӞӘӠӣӚ ӞӚӐӖӛӝӜӔӑӗӐӜ 

ӛӘӛӓӘӜӐӠӔӝӑӡ.  Ӕӡ әӘ ӘӬӕӔӕӡ ӜӐӬӘӚӐәӘӡ ӤӔӠӘӡ ӬӐӜӐӪӕӚӔӑӐӡ, ӡӞӔӥӢӠӘӡ ӣӤӠӝ ӓӐӑӐӚ– 

ӔӜӔӠӒӔӢӘәӣӚӘ-ӬӘӗӔӚӘ ӣӑӜӘӡәӔӜ. ӐӛӐӖӔ ӒӐӕӚӔӜӐӡ ӐӮӓӔӜӔӜ ӠӝӒӝӠӪ ӜӐӬӘӚӐәӘӡ 

ӒӔӝӛӔӢӠӘӣӚӘ ӤӝӠӛӐ, ӐӡӔӕӔ ӖӝӛӔӑӘӪ, ӗӣ ӘӡӘӜӘ ӮӘӚӣӚӘ ӡӞӔӥӢӠӘӡ ӢӐӚӦӘӡ ӡӘӒӠӫӔӖӔ 

ӣӤӠӝ ӜӐәӚӔӑӜӘ ӮӓӔӑӘӐӜ. ӠӝӒӝӠӪ ӕӘӪӘӗ,  ӮӘӚӣӚӘ ӡӞӔӥӢӠӘӡ ӢӐӚӦӘӡ ӡӘӒӠӫӔӔӔӑӘ 

ӛӝӗӐӕӡӔӑӣӚӘӐ- ӬӘӗӚӘӓӐӜ  =630  Ӝӛ.,  ӘӘӡӤӠӐӛӓӔ  =340 Ӝӛ;  ӗӣ  ӝӥӠӝӡ ӜӐӬӘӚӐәӔӑӡ 

ӓӐӕӐӡӮӘӕӔӑӗ ӗӔӗӠӘ ӤӔӠӘӡ ӡӮӘӕӔӑӡ, ӨӔӕӐӛөӜӔӕӗ, Ӡӝӛ 100 Ӝӛ ӖӝӛӘӡ ӜӐӬӘӚӐәӔӑӘ ӛӝөӐӜӡ 

ӧӕӘӗӚӐӓ, ӮӝӚӝ 50 Ӝӛ-Әӡ – ӛӬӕӐӜӔӓ. ӕӔӠӪӮӚӘӡ ӨӔӛӗӮӕӔӕӐӨӘ, 120 Ӝӛ ӖӝӛӘӡ ӜӐӬӘӚӐәӔӑӘ 

ӛӝөӐӜӡ ӪӘӡӤӠӐӓ, 80 Ӝӛ-Әӡ-ӚӣӠӯӐӓ, 40 Ӝӛ-Әӡ– ӘӘӡӤӠӐӓ, ӮӝӚӝ 100 Ӝӛ- –ӬӘӗӚӐӓ. 

ӡӬӝӠӔӓ  ӐӛӘӗӐӐ ӒӐӛӝӬӕӔӣӚӘ,  ӡӕӐӠӝӕӡәӘӡ ӓӐ ӘӡӢӝӠӘӣӚӐӓ ӪӜӝӑӘӚӘ ӕӔӜӔӪӘӣӠӘ ӨӣӨӘӡ  

ӤӔӠӗӐ ӡӐӝӪӠӔӑӐӜӘ.  ӒӐӛӝәӕӚӔӕӔӑӛӐ ӐөӕӔӜӐ, Ӡӝӛ  Әӛ ӨӔӛӗӮӕӔӕӐӨӘ, ӗӣ ӨӔӕӫӔӚӘӗ  

ӜӐӜӝӜӐӬӘӚӐәӔӑӘӡ ӔӠӗ ӛӬәӠӘӕӨӘ ӛӝӗӐӕӡӔӑӐ ӘӡӔ, Ӡӝӛ ӘӡӘӜӘ ӔӠӗӘӛӔӝӠӔӡ ӔӮӔӑӝӓӜӔӜ, 

ӛӐӨӘӜ ӛӐӡӨӘ ӒӐӘӖӠӓӔӑӐ ӞӚӐӖӛӝӜӘӡ ӢӐӚӦӘӡ ӒӐӕӠӪӔӚӔӑӘӡ  ӡӘөӥӐӠӔӪ  ӓӐ ӑӣӜӔӑӠӘӕӘӐ  

ӡӘӮӨӘӠӔӪ.  ӨӔӡӐӫӚӝӐ ӡӘӮӨӘӠӔӛ 100 ӒӘӒӐ ӰӔӠӪӡӐӪ ӒӐӓӐӐӭӐӠӑӝӡ.  ӗӐӜӐӛӔӓӠӝӕӔ 

әӝӛӞӘӣӢӔӠӔӑӨӘ  Ӕӡ ӡӘӮӨӘӠӔ   2 ӒӰӪ-ӡ ӐӦӬӔӕӡ.  ӡӘӮӨӘӠӘӡ ӨӔӛӓӒӝӛӘ ӖӠӓӐ ӨӔӖӦӣӓӣӚӘӐ 

ӘӛӘӡ ӒӐӛӝ, Ӡӝӛ  ӨӔӛӐӔӠӗӔӑӔӚӘ ӛӐӕӗӣӚӔӑӘӡ ӬӘӜӐӦӝӑӐӪ  ӘӖӠӓӔӑӐ.  ӨӔӡӐӑӐӛӘӡӐӓ, ӛӐӗӘ 

ӒӐӛӝӧӔӜӔӑӐ ӔӚӔӥӢӠӣӚ ӬӠӔӓӔӑӨӘ ӨӔӣӫӚӔӑӔӚӘӐ.  ӜӐӜӝӛӐӡӐӚӔӑӘӡ Ӑӛ  ӗӕӘӡӔӑӔӑӘӡ 

ӒӐӛӝӧӔӜӔӑӘӗ, ӓӦӔӘӡӐӗӕӘӡ  ӛӘӓӘӜӐӠӔӝӑӡ ӛӣӨӐӝӑӐ    Ӕ.Ӭ. ӥӕӐӜӢӣӠӘ әӝӛӞӘӣӢӔӠӘӡ 

ӨӔӡӐӥӛӜӔӚӐӓ. 

ӜӐӜӝӛӐӡӐӚӔӑӘӡ ӛӘӦӔӑӐ ӓӐ ӢӔӥӜӝӚӝӒӘӐ.  ӜӐӜӝӛӐӡӐӚӘӡ ӛӘӦӔӑӐ ӨӔӘӫӚӔӑӐ ӝӠӘ 

ӒӖӘӗ. ӞӚӐӡӢӘәӣӠӘ ӓӔӤӝӠӛӐӪӘӘӡ ӡӐӨӣӐӚӔӑӘӗ  ӓӘӓӘ ӖӝӛӘӡ ӜӐӬӘӚӐәӔӑӘ ӓӐӐӥӣӪӛӐӪӝӜ 

ӓӐ  ӛӘӘӦӝӜ ӞӐӢӐӠӔӑӘ ӐӜӣ ӛӐәӠӝӓӐӜ ӓӐӤӥӕӘӗ, ӮӝӚӝ ӨӔӛӓӔӒ (ӐӜ ӞӐӠӐӚӔӚӣӠӐӓ) –
ӥӘӛӘӣӠӘ  ӓӐӛӣӨӐӕӔӑӘӗ, ӨӔӕӐӛӪӘӠӝӗ ӖӝӛӔӑӘ ӜӐӜӝӛӔӢӠӔӑӐӛӓӔ, ӠӘӡ ӨӔӛӓӔӒӐӪ ӛӐӗӘ 

ӡӐӨӣӐӚӔӑӘӗ ӛӘӕӘӦӔӑӗ  ӡӐӡӣӠӕӔӚӘ  ͟ӖӝӛӘӡ͟ ӜӐӜӝӛӐӡӐӚӐӡ.  ӛӔӝӠӔ ӒӖӐ, ӔӡӐӐ ӜӐӜӝ– 

ӛӐӡӐӚӔӑӘӡ ӐӛӝӠӤӣӚӘ ӛӓӒӝӛӐӠӔӑӘӓӐӜ ӒӐӛӝәӠӘӡӢӐӚӔӑӐ.  ӜӐӜӝӛӐӡӐӚӔӑӘ ӨӔӘӫӚӔӑӐ 

ӓӐӛӖӐӓӓӔӡ  ӡӮӕӐӓӐӡӮӕӐ ӜӘӕӗӘӔӠӔӑӘӡ, ӜӐӔӠӗӔӑӘӡ ӐӜ ӛӐӗӘ әӝӛӑӘӜӐӪӘӔӑӘӡ ӒӐӛӝӧӔӜӔӑӘӗ.  

ӘӡӘӜӘ ӒӕӮӕӓӔӑӘӐӜ  өӐӜӐӠӗӔӑӘӡ ӡӐӮӘӗ ӒӐӛӢӐӠӔӑӨӘ, ӜӐӮӔӕӐӠӒӐӛӢӐӠӔӑӨӘ, 

ӓӘӔӚӔӥӢӠӘәӔӑӨӘ, әӠӘӡӢӐӚӣӠӨӘ, ӐӛӝӠӤӣӚӨӘ ӓӐ ӐӡӔ ӨӔӛӓӔӒ.  

 

 

 

 

48 



V ӗӐӕӘ  

ӛӐӡӐӚӐӗӐ ӛӐӒӜӘӢӣӠӘ ӗӕӘӡӔӑӔӑӘ 

                                                    $  1. ӛӐӒӜӘӢӣӠӘ  ӛӐӡӐӚӔӑӘ 

ӑӣӜӔӑӐӨӘ  ӐӠӡӔӑӝӑӡ ӠәӘӜӘӡ ӛӐӓӐӜӘ  (ӠәӘӜӐӥӕӐ  ), ӠӝӛӔӚӘӪ ӘӖӘӓӐӕӡ ӠәӘӜӐӡӐ 

ӓӐ ӖӝӒӘӔӠӗ ӡӮӕӐ ӚӘӗӝӜӡ. ӛӐӡ  ӑӣӜӔӑӠӘӕӘ ӛӐӒӜӘӢӘ ӔӬӝӓӔӑӐ.  ӛӘӡӘ  ӛӘӖӘӓӕӘӡ ӣӜӐӠӘ 

ӛӐӥӡӘӛӐӚӣӠӘӐ ӛӐӒӜӘӢӘӡ ӑӝӚӝӔӑӨӘ, ӪӔӜӢӠӐӚӣӠӘ ӜӐӬӘӚӘӡәӔӜ ӛӪӘӠӓӔӑӐ ӓӐ ӨӣӐӨӘ 

ӜӣӚӘӡ ӢӝӚӘӐ. 1820 ӬӔӚӡ ӔӠӡӢӔӓӛӐ ӐӦӛӝӐөӘӜӐ, Ӡӝӛ ӛӐӒӜӘӢӣӠ  ӕӔӚӡ  ӥӛӜӘӡ  ӐӡӔӕӔ 

ӒӐӛӢӐӠӨӘ ӒӐӛӐӕӐӚӘ ӓӔӜӘӪ. ӓӔӜӡ, ӠӝӛӔӚӘӪ ӛӘӦӔӑӣӚӘӐ ӒӐӛӢӐӠӨӘ ӗӐӕӘӡӣӤӐӚӘ 

ӛӣӮӢӔӑӘӡ ӛӝӫӠӐӝӑӘӗ  (ӒӐӛӢӐӠӝӑӘӡ ӓӔӜӘ), ӕӣӬӝӓӝӗ ӛӐәӠӝӡәӝӞӣӚӘ ӓӔӜӘ (ӛӐәӠӝӓӔӜӘ), 

ӮӝӚӝ ӐӢӝӛӨӘ ӐӜ ӛӝӚӔәӣӚӐӨӘ ӔӚӔӥӢӠӝӜӔӑӘӡ ӬӠӘӣӚӘ ӛӝӫӠӐӝӑӘӗ ӒӐӜӞӘӠӝӑӔӑӣӚ 

ӓӔӜӡ – ӛӘәӠӝӡәӝӞӣӚӘ ӓӔӜӘ (ӛӘәӠӝӓӔӜӘ).  ӛӐӮӐӡӘӐӗӔӑӔӚӘӐ  ӘӜӓӣӥӪӘӘӡ B


  (SI 

ӡӘӡӢӔӛӐӨӘ ӔӠӗӔӣӚӘӐ ӢӔӡӚӐ, 1ӢӚ= ӕ.Ӭӛ/ӛ2) ӕӔӥӢӝӠӘ, Әӡ ӨӔӥӛӜӘӚӘӐ ӧӕӔӚӐ ӛӐәӠӝ– ӓӐ 

ӛӘәӠӝӓӔӜӔӑӘӡ ӛӘӔӠ. HB


0
vak

 , ӡӐӓӐӪ  H ӓӐӫӐӑӣӚӝӑӐӐ (SI ӡӘӡӢӔӛӐӨӘ ӔӠӗӔӣӚӘӐ Ӑ/ӛ), 

ӮӝӚӝ 0  ӞӠӝӞӝӠӪӘӣӚӝӑӘӡ   әӝӔӤӘӪӘӔӜӢӡ  ӕӐәӣӣӛӘӡ ӛӐӒӜӘӢӣӠ ӨӔӦӬӔӕӐӓӝӑӐӡ  ӐӜ 

ӛӐӒӜӘӢӣӠ ӛӣӓӛӘӕӐӡ ӣӬӝӓӔӑӔӜ. 0  -ӡ  ӡӘӓӘӓӔӡ ӐӓӒӔӜӔӜ ӓӔӜӘӐӜӘ ӒӐӛӢӐӠӔӑӘӡ 

ӣӠӗӘӔӠӗӥӛӔӓӔӑӘӡ ӡӐӤӣӫӕӔӚӖӔ ӓӐ ӘӒӘ ӢӝӚӘӐ  
m

hn

ma

wmv





 7

0 104  ; ӑӣӜӔӑӐӨӘ 

ӐӠӡӔӑӣӚӘ ӧӕӔӚӐ ӡӮӔӣӚӘ  ӒӐӠӔ ӛӐӒӜӘӢӣӠ ӕӔӚӨӘ ӨӔӢӐӜӘӡӐӡ ӛӐӒӜӘӢӓӔӑӐ ӓӐ ӘӬӕӔӕӡ ӛӘӡ 

ӪӕӚӘӚӔӑӐӡ. ӛӐӒӜӘӢӣӠ ӐӥӢӘӣӠ ӡӮӔӣӚӔӑӡ ӛӐӒӜӔӢӘәӔӑӡ ӣӬӝӓӔӑӔӜ.  ӐӠӡӔӑӝӑӔӜ  

ӡӣӡӢӛӐӒӜӘӢӣӠӘ (ӞӐӠӐӛӐӒӜӔӢӘәӔӑӘ ӓӐ ӓӘӐӛӐӒӜӔӢӘәӔӑӘ) ӓӐ ӫӚӘӔӠӛӐӒӜӘӢӣӠӘ 

(ӤӔӠӘӢӔӑӘ, ӠӝӛӚӔӑӡӐӪ ӜӐӮӔӕӐӠӒӐӛӢӐӠӣӚӘ ӗӕӘӡӔӑӔӑӘӪ Ӑӥӕӗ ӓӐ ӤӔӠӝӛӐӒӜӘӢӣӠӘ) 

ӡӮӔӣӚӔӑӘ. 'BHB


 0 . 'B


-ӡ ӨӔӘӫӚӔӑӐ ӰӥӝӜӓӔӡ 0B


-Әӡ ӒӐӠӔ ӛӐӒӜӘӢӣӠӘ ӕӔӚӘӡ 

ӠӝӒӝӠӪ ӡӐӬӘӜӐӐӦӛӓӔӒӝ (ӐӡӣӡӢӔӑӔӜ ӒӐӠӔ ӛӐӒӜӘӢӣӠ ӕӔӚӡ – ӓӘӐӛӐӒӜӔӢӘәӔӑӘ), ӘӡӔ 

ӗӐӜӮӕӓӔӜӘӚӘ (ӐӫӚӘӔӠӔӑӔӜ – ӞӐӠӐӛӐӒӜӔӢӘәӔӑӘ)  ӛӘӛӐӠӗӣӚӔӑӐ. ӛӐӒӜӘӢӣӠӘ ӕӔӚӘӡ 

ӐӠӐӠӡӔӑӝӑӘӡ ӨӔӛӗӮӕӔӕӐӨӘ, Ӕӡ ӡӮӔӣӚӔӑӘ ӛӐӒӜӘӢӣӠ ӗӕӘӡӔӑӔӑӡ  ӐӠ ӐӛӟӦӐӕӜӔӑӔӜ. ӐӡӔӕӔ, Ӑӛ 

ӡӮӔӣӚӔӑӘӡӗӕӘӡ  'B


 ӛӪӘӠӔӐ  0B


-ӗӐӜ ӨӔӓӐӠӔӑӘӗ. ӞӐӠӐӛӐӒӜӔӢӘәӔӑӘӓӐӜ ӒӐӛӝӘӧӝӤӐ 

ӛӪӘӠӔӠӘӪӮӝӕӐӜӘ ӯӒӣӤӘ ӡӮӔӣӚӔӑӘӡӐ  –ӤӔӠӝӛӐӒӜӔӢӘәӔӑӘ,  ӠӝӛӔӚӗӐӗӕӘӡӐӪ  'B


>> 0B


  

(ӛӐӒ., ӠәӘӜӘӡӗӕӘӡ), ӠӐӪ Ӑӛ ӡӮӔӣӚӔӑӘӡ ӨӔӢӐӜӘӡӐӡ ӛӐӒӜӘӢӣӠ ӕӔӚӨӘ  ӘӬӕӔӕӡ ӕӔӚӘӡ ӛәӕӔӗӠ 

ӖӠӓӐӡ.  ӡӮӔӣӚӘӡ ӛӐӒӜӘӢӣӠӘ ӗӕӘӡӔӑӔӑӘӡ ӓӐӡӐӮӐӡӘӐӗӔӑӚӐӓ  ӨӔӛӝӦӔӑӣӚӘӐ 

ӓӐӛӐӒӜӘӢӔӑӘӡ ӕӔӥӢӝӠӘ. ӓӐӛӐӒӜӘӢӔӑӘӡ   ӕӔӥӢӝӠӘ  ӔӬӝӓӔӑӐ ӛӐӒӜӔӢӘәӘӡ ӔӠӗӔӣӚ 

ӛӝӪӣӚӝӑӐӨӘ ӛӝӗӐӕӡӔӑӣӚ ӛӝӚӔәӣӚӐӗӐ ӛӐӒӜӘӢӣӠӘ ӛӝӛӔӜӢӔӑӘӡ ӯӐӛӡ ӐӜӣ Әӡ 

ӐӮӐӡӘӐӗӔӑӡ ӡӮӔӣӚӨӘ ӐӠӡӔӑӣӚӘ ӛӘәӠӝӓӔӜӔӑӘӡ  ӛӘӔӠ ӨӔӥӛӜӘӚ  ӛӐӒӜӘӢӣӠ ӕӔӚӡ:   

V

P

P

N

i

mi




 1




,     ӡӐӓӐӪ miP


  , i  ӣӠӘ ӛӝӚӔәӣӚӘӡ ӛӐӒӜ. ӛӝӛӔӜӢӘӐ (ӔӠӗӔӣӚӘӐ Ӑ/ӛ2), ӮӝӚӝ  

N  ӛӝӚӔәӣӚӔӑӘӡ ӠӘӪӮӕӘ V   ӛӝӪӣӚӝӑӐӨӘ.  
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$  2. ӔӚӔӥӢӠӝӜӔӑӘӡ ӓӐ ӐӢӝӛӔӑӘӡ ӛӐӒӜӘӢӣӠӘ ӛӝӛӔӜӢӘ 

ӠӝӒӝӠӪ ӖӔӛӝӗӐӪ  ӒӕӥӝӜӓӐ ӐӦӜӘӨӜӣӚӘ, ӐӢӝӛӘ ӨӔӓӒӔӑӐ ӓӐӓӔӑӘӗӘ 

ӐӢӝӛӑӘӠӗӕӘӡӐ ӓӐ ӛӘӡ ӘӠӒӕӚӘӕ ӓӘӓӘ ӡӘөӥӐӠӘӗ ӛӑӠӣӜӐӕӘ ӔӚӔӥӢӠӝӜӔӑӘӡӐӒӐӜ. 

ӔӚӔӥӢӠӝӜӔӑӘӡ ӛӝӫӠӐӝӑӐ ӢӝӚӤӐӡӘӐ ӬӠӘӣӚ ӓӔӜӘӐӜӘ әӝӜӢӣӠӘӡӐ, ӠӝӛӔӚӘӪ ӥӛӜӘӡ  

ӝӠӑӘӢӐӚӣӠ ӛӐӒӜӘӢӣӠ ӛӝӛӔӜӢӡ. ӛӐӠӗӚӐӪ, ӗӣ  m  ӛӐӡӘӡӐ ӓӐ  e  ӛӣӮӢӘӡ ӛӥӝӜӔ  

ӔӚӔӥӢӠӝӜӘӡ ӑӠӣӜӕӐ ӓӐӓӔӑӘӗӘ ӑӘӠӗӕӘӡ ӒӐӠӨӔӛӝ  ӒӐӜӐӞӘӠӝӑӔӑӡ ӬӠӘӣӚ ӓӔӜӡ, ӛӐӨӘӜ ӛӐӡ 

Ӑӥӕӡ ӝӠӑӘӢӐӚӣӠӘ ӛӐӒӜӘӢӣӠӘ ӛӝӛӔӜӢӘ ,ISp 0    ӡӐӓӐӪ  I   ӓӔӜӘӡ ӫӐӚӐӐ, S -  ӝӠӑӘӢӘӡ 

ӤӐӠӗӝӑӘ.  ӗӐӕӘӡ ӛӮӠӘӕ,  eI  , ӡӐӓӐӪ 
T

1
   ӑӠӣӜӗӐ ӠӘӪӮӕӘӐ ӔӠӗ ӬӐӛӨӘ, ӮӝӚӝ  

S= r2
  ( r ӝӠӑӘӢӘӡ ӠӐӓӘӣӡӘ).  ӔӚӔӥӢӠӝӜӘӡ  ӬӠӘӣӚӘ ӡӘөӥӐӠӔ  

r

v
rv




2
2   

ӓӐ 
22

2

0

evr
r

r

v
ep  


.  ӛӐӡ,   ӐӡӔӕӔ, ӒӐӐөӜӘӐ ӝӠӑӘӢӐӚӣӠӘ ӛӔӥӐӜӘәӣӠӘ ӛӝӛӔӜӢӘ 

(  vrmL

0 =mrv  ӓӐ p0 =eL0 /2m , ӠӝӛӚӘӡ ӛӘӛӐӠӗӣӚӔӑӐ ӛӐӒӜӘӢӣӠӘ ӛӝӛӔӜӢӘӡ 

ӡӐӞӘӠӘӡӞӘӠӝӐ. ӐӛӐӡ ӒӐӠӓӐ, ӔӚӔӥӢӠӝӜӡ ӒӐӐөӜӘӐ ӨӔӡӐӑӐӛӘӡӘ ӡӞӘӜӣӠӘ ӛӐӒӜӘӢӣӠӘ 

m

eh
ps 4

   ӓӐ ӛӔӥӐӜӘәӣӠӘ SL   ӛӝӛӔӜӢӘ).  ӝӠӑӘӢӐӚӣӠӘ ӓӐ ӡӞӘӜӣӠӘ ӛӐӒӜ. ӛӝӛӔӜӢӔӑӘӡ 

ӯӐӛӡ ӔӚӔӥӢӠӝӜӘӡ ӡӠӣӚӘ ӛӐӒӜӘӢӣӠӘ ӛӝӛӔӜӢӘ ӔӬӝӓӔӑӐ.   ӐӜӣ  ӕӔӥӢӝӠӣӚӐӓ  ӐӢӝӛӘӡ ӐӜ 

ӛӝӚӔәӣӚӘӡ  ӧӕӔӚӐ ӔӚӔӥӢӠӝӜӘӡ ӛӐӒӜ. ӛӝӛӔӜӢӔӑӘӡ  ӯӐӛӡ  (ӑӘӠӗӕӣӚӘ ӛӝӛӔӜӢӔӑӘ 

ӣӒӣӚӔӑӔӚӧӝӤӘӚӘӐ)  ӐӢӝӛӘӡ ӐӜ ӛӝӚӔәӣӚӘӡ ӛӐӒӜӘӢӣӠӘ ӛӝӛӔӜӢӘ ӔӬӝӓӔӑӐ.      

 

$  3.  ӞӐӠӐӛӐӒӜӔӢӘӖӛӘӡ, ӓӘӐӛӐӒӜӔӢӘӖӛӘӡ  ӓӐ ӤӔӠӝӛӐӒӜӔӢӘӖӛӘӡ  ӑӣӜӔӑӐ 

ӖӝӒӐӓӐӓ,  ӘӛӘӡӓӐ ӛӘӮӔӓӕӘӗ  ӗӣ ӠӝӒӝӠӘӐ ӐӢӝӛӨӘ ӨӔӛӐӕӐӚӘ  ӔӚӔӥӢӠӝӜӔӑӘӡ 

ӛӐӒӜӘӢӣӠӘ  ӛӝӛӔӜӢӔӑӘӡ (ӠӝӒӝӠӪ ӝӠӑӘӢӐӚӣӠӘӡ, ӐӡӔӕӔ ӡӞӘӜӣӠӘӡ) ӝӠӘӔӜӢӐӪӘӐ, ӐӢӝӛӘӡ 

ӛӐӒӜӘӢӣӠӘ ӛӝӛӔӜӢӘ ӘӥӜӔӑӐ ӜӣӚӘӡӒӐӜ ӒӐӜӡӮӕӐӕӔӑӣӚӘ  ӐӜ ӜӣӚӘӡ ӢӝӚӘ.  ӨӔӡӐӑӐӛӘӡӐӓ, 

ӜӘӕӗӘӔӠӔӑӔӑӘ ӘӧӝӤӐ ӝӠ ӯӒӣӤӐӓ: 

Ӑ) ӐӢӝӛӔӑӘӡ (ӛӝӚӔәӣӚӔӑӘӡ) ӛӐӒӜӘӢӣӠӘ ӛӝӛӔӜӢӔӑӘ ӜӣӚӘӡӒӐӜ ӒӐӜӡӕӐӕӔӑӣӚӘӐ 

ӐӡӔӗӘ ӜӘӕӗӘӔӠӔӑӔӑӘӡӗӕӘӡ, ӒӐӠӔ ӛӐӒӜ.  ӕӔӚӘӡ ӐӠӐӠӡӔӑӝӑӘӡ ӨӔӛ-ӨӘ, Ӕӡ ӛӝӛӔӜӢӔӑӘ 

ӥӐӝӡӣӠӐӓ ӝӠӘӔӜӢӘӠӔӑӣӚӜӘ ӐӠӘӐӜ ӓӐ ӔӠӗӛӐӜӔӗӡ ӐӑӐӗӘӚӔӑӔӜ, ӐӛӘӢӝӛ  ӜӘӕӗӘӔӠӔӑӐ 

(ӡӮӔӣӚӘ) ӛӐӒӜӘӢӣӠ  ӗӕӘӡӔӑӔӑӡ ӐӠ ӐӛӟӦӐӕӜӔӑӡ. ӒӐӠӔ  (ӛӐәӠӝӓӔӜӘӡ)  ӛӐӒӜӘӢӣӠ ӕӔӚӨӘ 

ӘӡӘӜӘ ӘӡӔ ӝӠӘӔӜӢӘӠӓӔӑӘӐӜ, Ӡӝӛ ӡӮӔӣӚӘ ӘӫӔӜӡ ӛӐәӠӝӛӐӒӜӘӢӣӠ  ӛӝӛӔӜӢӡ – ӘӒӘ  

ӛӐӒӜӘӢӓӔӑӐ ӓӐ ӥӛӜӘӡ ӡӐәӣӗӐӠ ӛӐӒӜӘӢӣӠ ӕӔӚӡ 'B


, ӠӝӛӔӚӘӪ ӛӘӛӐӠӗӣӚӔӑӘӗ ӔӛӗӮӕӔӕӐ 

ӒӐӠӔ  0B


 ӘӜӓӣӥӪӘӘӡ ӛӘӛӐӠӗӣӚӔӑӐӡ ӓӐ ӐӫӚӘӔӠӔӑӡ ӛӐӡ. ӐӡӔӗ ӨӔӛӗӮӕӔӕӐӨӘ ӡӮӔӣӚӘ   

ӞӐӠӐӛӐӒӜӘӢӣӠӘӐ (ӢӣӢӔ ӚӘӗӝӜӔӑӘ, ӘӨӕӘӐӗӛӘӬӐӗӐ ӚӘӗӝӜӔӑӘ, ӒӐӠӓӐӛӐӕӐӚ ӔӚӔӛӔӜӢӗӐ 

ӯӒӣӤӘ ( PtMnCr ,, ), ӖӝӒӘӔӠӗӘ ӐӘӠӘ (ӛӐӒ., ӟӐӜӒӑӐӓӘ, ӖӝӒӘӔӠӗӘ ӛӐӠӘӚӘ ӓӐ Ӑ.Ө.), 

ӛӐӗӗӕӘӡ  0mk  ӓӐ 1  . 

ӑ) ӐӢӝӛӔӑӘӡ (ӛӝӚӔәӣӚӔӑӘӡ) ӛӐӒӜӘӢӣӠӘ ӛӝӛӔӜӢӔӑӘ ӜӣӚӘӡ ӢӝӚӘӐ 

Ӑӛ ӓӠӝӡ ӪӐӚәӔӣӚӘ ӔӚӔӥӢӠӝӜӔӑӘӡ ӛӐӒӜӘӢӣӠӘ ӛӝӛӔӜӢӔӑӘ ӘӡӔ ӐӠӘӐӜ ӝӠӘӔӜӢӘӠӔӑӣӚӜӘ, 
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Ӡӝӛ ӔӠӗӛӐӜӔӗӡ ӐӑӐӗӘӚӔӑӔӜ.  ӐӡӔӗӘ ӜӘӕӗӘӔӠӔӑӘӡ ӛӐӒӜ. ӕӔӚӨӘ ӨӔӢӐӜӘӡӐӡ ӗӘӗӝӔӣӚ 

ӔӚӔӥӢӠӝӜӖӔ ӛӝӥӛӔӓӔӑӡ ӚӝӠӔӜӪӘӡ ӫӐӚӐ, ӠӐӪ ӢӝӚӤӐӡӘӐ ӬӠӘӣӚӘ ӓӔӜӘӡ ӬӐӠӛӝӥӛӜӘӡӐ, 

ӠӝӛӚӘӡ ӛӘӛӐӠӗӣӚӔӑӐ, ӚӔӜӪӘӡ ӬӔӡӘӡ ӗӐӜӐӮӛӐӓ, ӘӡӔӗӘӐ, Ӡӝӛ ӛӘӡӘ ӨӔӡӐӑӐӛӘӡӘ 

ӛӐӒӜӘӢӣӠӘ ӛӝӛӔӜӢӘ ӧӝӕӔӚӗӕӘӡ ӛӘӛӐӠӗӣӚӘӐ ӒӐӠӔ ӛӐӒӜӘӢӣӠӘ ӕӔӚӘӡ ӡӐӬӘӜӐӐӦӛӓӔӒӝӓ.  

Ӑӛ ӓӠӝӡ,   ӡӮӔӣӚӘӡ ӡӐәӣӗӐӠӘ ӛӐӒӜӘӢӣӠӘ  ӕӔӚӘӡ ӘӜӓӣӥӪӘӐ 'B


 , ӒӐӠӔ  0B


 ӘӜӓӣӥӪӘӘӡ 

ӡӐӞӘӠӘӡӞӘӠӝӐ ӓӐ ӐӛӪӘӠӔӑӡ ӛӐӡ.  ӡӮӔӣӚӘ ӓӘӐӛӐӒӜӘӢӣӠӘӐ (ӬӧӐӚӘ, ӛӘӜӐ, ӤӐӘӤӣӠӘ, ӢӧӕӘӐ, 

ӜӐӨӘӠӑӐӓӘ, ӒӔӠӛӐӜӘӣӛӘ, ӡӞӘӚӔӜӫӘ, ӕӔӠӪӮӚӘ, ӝӥӠӝ, ӗӣӗӘӐ ӓӐ ӡӮӕӐ).  ӛӐӗӗӕӘӡ  0mk   

ӓӐ 1 .  ӠӝӒӝӠӪ ӞӐӠӐӛӐӒӜӘӢӣӠӘ, ӐӡӔӕӔ ӓӘӐӛӐӒӜӘӢӣӠӘ ӡӮӔӣӚӔӑӘ ӛӘӔәӣӗӕӜӔӑӘӐ ӡӣӡӢ 

ӛӐӒӜ. ӜӘӕӗӘӔӠӔӑӐӗӐ әӚӐӡӡ. ӛӐӗӗӕӘӡ mk 10-4   ӓӐ  mk 10-6 ӠӘӒӘӡӐӐ ӓӐ   1 ӐӜӣ  

B  0B  , ӐӜӣ Ӑӛ ӡӮӔӣӚӔӑӨӘ ӛӐӒӜ. ӕӔӚӘӡ ӘӜӓӣӥӪӘӐ ӣӛӜӘӨӕӜӔӚӝӓ ӒӐӜӡӮӕӐӕӓӔӑӐ ӕӐәӣӣӛӨӘ 

ӘӜӓӣӥӪӘӘӡӐӒӐӜ. ӡӐӮӔӚӬӝӓӔӑӔӑӘ  ͞ӞӐӠӐӛӐӒӜӘӢӣӠӘ͟  ӓӐ  ͞ӓӘӐӛӐӒӜӘӢӣӠӘ͟ 

ӓӐәӐӕӨӘӠӔӑӣӚӘӐ Әӛ ӪӓӘӡӔӣӚ ӤӐӥӢӗӐӜ, Ӡӝӛ ӫӐӤӖӔ ӓӐәӘӓӔӑӣӚӘ ӞӐӠӐӛӐӒӜӘӢӣӠӘ  

ӜӘӕӗӘӔӠӔӑӘӡӒӐӜ ӓӐӛӖӐӓӔӑӣӚӘ ӦӔӠӝ ӛӐӒӜӘӢӣӠ ӕӔӚӨӘ ӓӒӔӑӐ ӕӔӚӘӡ ӒӐӡӬӕӠӘӕ (͞ӞӐӠӐ͟–
ӒӐӡӬӕӠӘӕ), ӮӝӚӝ ӓӘӐӛӐӒӜӘӢӣӠӘ ӛӘӡ ӛӐӠӗӝӑӣӚӐӓ (͞ӓӘӐ͟ – ӒӐӜӘӕӐӓ). ӖӝӒӐӓӐӓ, 

ӞӐӠӐӛӐӒӜӘӢӣӠӘ ӜӘӕӗӘӔӠӔӑӔӑӘ  ӨӔӘӖӘӓӔӑӘӐӜ ӫӚӘӔӠ ӛӐӒӜӘӢӣӠ ӕӔӚӨӘ, ӮӝӚӝ ӓӘӐӛӐӒӜӘ–
ӢӣӠӘ ӜӘӕӗӘӔӠӔӑӔӑӘ ӞӘӠӘӥӘӗ ӒӐӛӝӘӖӘӓӔӑӘӐӜ.  ӞӐӠӐӛӐӒӜӘӢӣӠӘ ӡӮӔӣӚӔӑӘӓӐӜ 

ӒӐӛӝӘӧӝӤӐ ӛӪӘӠӔӠӘӪӮӝӕӐӜӘ ӯӒӣӤӘ ӡӮӔӣӚӔӑӘӡӐ, ӠӝӛӔӚӗӐ ӛӘӔӠ ӨӔӥӛӜӘӚӘ ӛӐӒӜӘӢӣӠӘ  

ӕӔӚӘ ӐӡӯӔӠ ӓӐ ӐӗӐӡӯӔӠ ӨӔӘӫӚӔӑӐ ӡӭӐӠӑӝӑӓӔӡ ӒӐӠӔ ӛӐӒӜӘӢӣӠ ӕӔӚӡ. ӐӡӔӗ ӡӮӔӣӚӔӑӡ 

ӤӔӠӝӛӐӒӜӔӢӘәӔӑӘ ӔӬӝӓӔӑӐӗ  (ӠәӘӜӐ, ӜӘәӔӚӘ, әӝӑӐӚӢӘ, ӢӘӢӐӜӘ, ӛӗӔӚӘ ӠӘӒӘ 

ӨӔӜӐӓӜӝӑӔӑӘ ӓӐ ӡӮӕӐ). ӛӐӗӗӕӘӡ mk   ӐӦӬӔӕӡ 103 – 105  ӡӘӓӘӓӔӡ, ӮӝӚӝ  1  (ӛӐӒ., 

ӠәӘӜӘӡӗӕӘӡ,   5000 , ӞӔӠӛӐӚӝӘӡӗӕӘӡ (78% Ni +22% Fe ) 100000 ).  ӡӐӔӠӗӝӓ 

ӤӔӠӝӛӐӒӜӔӢӘӖӛӘ  ӗӐӕӡ ӘөӔӜӡ ӛӮӝӚӝӓ әӠӘӡӢӐӚӣӠ ӛӓӒӝӛӐӠӔӝӑӐӨӘ. ӛӐӗӗӕӘӡ ӐӠӡӔӑӝӑӡ 

ӒӐӜӡӐәӣӗӠӔӑӣӚӘ ӢӔӛӞӔӠӐӢӣӠӐ Ӕ.Ӭ. әӘӣӠӘӡ ӬӔӠӢӘӚӘ  (ӛӐӒ. ӠәӘӜӘӡӗӕӘӡ 770C  ), 

ӠӝӛӚӘӡ ӖӔӕӘӗӐӪ ӘӡӘӜӘ әӐӠӒӐӕӔӜ ӤӔӠӝӛӐӒӜӘӢӣӠ ӗӕӘӡӔӑӔӑӡ ӓӐ ӒӐӓӐӘӥӪӔӕӘӐӜ 

өӕӔӣӚӔӑӠӘӕ ӞӐӠӐӛӐӒӜӔӢӘәӐӓ.  ӤӔӠӝӛӐӒӜӔӢӘӖӛӘӡ ӑӣӜӔӑӘӡ ӐӡӐӮӡӜӔӚӐӓ  ӤӠӐӜӒӛӐ 

ӛӔӪӜӘӔӠӛӐ ӕӔӘӡӛӐ ӬӐӛӝӐӧӔӜӐ ӰӘӞӝӗӔӖӐ, ӠӝӛӚӘӡ ӗӐӜӐӮӛӐӓӐӪ ӧӝӕӔӚӘ ӤӔӠӝӛӐӒӜӔӢӘәӘ 

әӘӣӠӘӡ ӢӔӛӞӔӠӐӢӣӠӐӖӔ ӓӐӑӚӐ ӘӧӝӤӐ ӛӪӘӠӔ ӡӘӓӘӓӘӡ ӐӠӔӔӑӐӓ (10-2
) (ӓӝӛӔӜӔӑӐӓ ӡӣӠ. 

37). ӠӝӓӔӡӐӪ ӒӐӠӔ ӛӐӒӜ. ӕӔӚӘ ӐӠӐ ӒӕӐӥӕӡ, Ӑӛ ӪӐӚәӔӣӚӘ ӓӝӛӔӜӔӑӘӡ ӛӐӒӜ. ӛӝӛӔӜӢӔӑӘ 

ӝӠӘӔӜӢӘӠӔӑӣӚӜӘ ӐӠӘӐӜ ӥӐӝӡӣӠӐӓ ӓӐ ӔӠӗӛӐӜӔӗӡ ӐӬӝӜӐӡӬӝӠӔӑӔӜ ӐӜӣ ӯӐӛӣӠӘ ӛӝӛӔӜӢӘ 

ӜӣӚӘӡ ӢӝӚӘӐ.  ӒӐӠӔ ӛӐӒӜӘӢӣӠ ӕӔӚӨӘ  ӝӠӘӔӜӢӘӠӓӔӑӘӐӜ ӐӠӐ ӪӐӚәӔӣӚӘ ӐӢӝӛӔӑӘӡ 

ӛӐӒӜӘӢӣӠӘ ӛӝӛӔӜӢӔӑӘ (ӠӝӒӝӠӪ ӞӐӠӐӛӐӒӜӔӢӘәӔӑӨӘӐ), ӐӠӐӛӔӓ ӡӞӝӜӢӐӜӣӠӘ ӓӐӛӐӒӜӘӢӔӑӘӡ 

ӛӗӔӚӘ ӐӠӔӔӑӘ ӓӐ ӡӮӔӣӚӘ ӮӓӔӑӐ ӔӠӗӘ ӛӗӚӘӐӜӘ ӓӝӛӔӜӘ (ӐӜӣ ӓӝӛӔӜӔӑӡ ӨӝӠӘӡ ӮӓӔӑӐ  

ӡӐӖӦӕӠӔӑӘӡ ӒӐӓӐӐӓӒӘӚӔӑӐ, ӛӝӪӣӚӝӑӘӡ ӨӔӪӕӚӐ ӓӐ ӡӮӔӣӚӘ ӛӐӒӜӘӢӓӔӑӐ).  ӛӐӒӜӘӢӣӠӘ  

ӕӔӚӘӡ ӜӣӚӐӛӓӔ ӨӔӛӪӘӠӔӑӘӡӐӡ  ӤӔӠӝӛӐӒӜӔӢӘәӔӑӘ ӘӜӐӠөӣӜӔӑӔӜ ӜӐӠөӔӜ ӛӐӒӜӔӢӘӖӛӡ, 

ӠӐӓӒӐӜ ӡӘӗӑӣӠӘ ӛӝӫӠӐӝӑӐ ӐӠ ӐӫӚӔӕӡ ӡӐӨӣӐӚӔӑӐӡ ӛӐӒӜӘӢӣӠӘ  ӓӝӛӔӜӔӑӘӡ   ӡӬӠӐӤ 

ӓӔӖӝӠӘӔӜӢӘӠӔӑӐӡ. әӘӣӠӘӡ ӢӔӛӞӔӠӐӢӣӠӘӡ ӖӔӕӘӗ ӓӝӛӔӜӔӑӘӡ ӡӢӠӣӥӢӣӠӐ ӘӠӦӕӔӕӐ.  

ӓӝӛӔӜӔӑӘӡ ӐӠӡӔӑӝӑӐ ӓӐӛӢәӘӪӔӑӣӚ ӘӥӜӐ ӔӥӡӞӔӠӘӛӔӜӢӣӚӐӓ. ӐӡӔӕӔ   ӤӠӔӜәӔӚӘӡӐ ӓӐ 

ӰӐӘӖӔӜӑӔӠӒӘӡ ӛӘӔӠ ӓӐӛӢәӘӪӔӑӣӚӘ ӘӥӜӐ, Ӡӝӛ ӔӚӔӥӢӠӝӜӔӑӘӡ ӛӮӝӚӝӓ ӡӞӘӜӣӠӘ ӓӐ ӐӠӐ 

ӝӠӑӘӢӣӚӘ ӛӐӒӜӘӢӣӠӘ  ӛӝӛӔӜӢӔӑӘ ӒӐӜӐӞӘӠӝӑӔӑӡ ӤӔӠӝӛӐӒӜӔӢӘӖӛӡ.  
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1. ӑӐӠӜӔӢӘӡ ӪӓӐ-1914 ӬӔӚӡ ӑӐӠӜӔӢӛӐ өӐӐӢӐӠӐ ӨӔӛӓӔӒӘ ӔӥӡӞӔӠӘӛӔӜӢӘ: ӐӘӦӝ ӠәӘӜӘӡ 

ӞӐӢӐӠӐ ӪӘӚӘӜӓӠӘ ӓӐ ӡӬӠӐӤӐӓ ӓӐӐӢӠӘӐӚӐ ӡӐәӣӗӐӠӘ ӦӔӠӫӘӡ ӒӐӠӨӔӛӝ.  ӪӘӚӘӜӓӠӘ 

ӓӐӛӐӒӜӘӢӓӐ. ӐӮӡӜӐ- ӜӘӕӗӘӔӠӔӑӘӡ ӐӢӝӛӔӑӡ,  ӠӝӒӝӠӪ  ӣәӕӔ  ӒӕӥӝӜӓӐ  ӜӐӗӥӕӐӛӘ   ӖӔӛӝӗ,  

ӒӐӐөӜӘӐӗ ӠӝӒӝӠӪ ӛӔӥӐӜӘәӣӠӘ, ӐӡӔӕӔ ӛӐӒӜӘӢӣӠӘ ӛӝӛӔӜӢӔӑӘ, ӐӛӘӢӝӛӐӪ ӔӠӗӘӡ ӪӕӚӘӚӔӑӐ 

ӘӬӕӔӕӡ ӛӔӝӠӘӡ ӪӕӚӘӚӔӑӐӡ. ӛӔӥӐӜӘәӣӠӘ ӛӝӛӔӜӢӔӑӘ ӥӐӝӡӣӠӐӓӐӐ ӝӠӘӔӜӢӘӠӔӑӣӚӘ.   

ӪӘӚӘӜӓӠӘӡ ӑӠӣӜӕӘӡ ӓӠӝӡ ӘӡӘӜӘ ӪӓӘӚӝӑӔӜ ӛӘӘӦӝӜ ӘӡӔӗӘ ӝӠӘӔӜӢӐӪӘӐ, Ӡӝӛ ӛӐӗӘ 

ӛӔӥӐӜӘәӣӠӘ ӛӝӛӔӜӢӔӑӘ ӪӘӚӘӜӓӠӘӡ ӑӠӣӜӕӘӡ ӦӔӠӫӘӡ ӞӐӠӐӚӔӚӣӠӘ Әӧӝӡ, ӠӐӪ ӘӬӕӔӕӡ ӛӐӗ 

ӛӝӬӔӡӠӘӒӔӑӐӡ, ӨӔӡӐӑӐӛӘӡӐӓ ӛӝӬӔӡӠӘӒӓӔӑӐ ӛӐӒӜӘӢӣӠӘ ӛӝӛӔӜӢӔӑӘӪ, ӠӘӡ ӒӐӛӝӪ 

ӪӘӚӘӜӓӠӘ ӛӐӒӜӘӢӓӔӑӐ (ӡӣӡӢӐӓ), ӠӝӓӔӡӐӪ 

ӪӘӚӘӜӓӠӘ ӑӠӣӜӐӕӡ ӬӣӗӨӘ 100 ӑӠӣӜӘӗ Ӑӛ 

ӓӠӝӡ ӨӔӥӛӜӘӚӘ ӛӐӒ., ӕӔӚӘӡ ӓӐӫӐӑӣӚӝӑӐ  1000-

ӯӔӠ ӜӐәӚӔӑӘӐ ӓӔӓӐӛӘӬӘӡ ӛӐӒӜӘӢӣӠӘ ӕӔӚӘӡ 

ӓӐӫӐӑӣӚӝӑӐӖӔ, ӐӛӘӢӝӛӐӪ Ӑӛ ӔӤӔӥӢӡ 

ӐәӕӘӠӓӔӑӘӐӜ ӤӔӠӝӛӐӒӜӔӢӘәӔӑӖӔ. 

 ӡӣӠ. 32. ӓӝӛӔӜӔӑӘ ӕӔӚӘӡ ӒӐӠӔӨӔ  ӓӐ ӕӔӚӨӘ 

2. ӐӘӜӨӢӐӘӜ---ӓӔ ӰӐӐӖӘӡ ӪӓӐ-  ӠәӘӜӘӡ ӪӘӚӘӜӓӠӘ өӐӛӝәӘӓӔӑӣӚӘӐ ӡӝӚӔӜӝӘӓӨӘ әӕӐӠӪӘӡ 

ӬӕӠӘӚ ӫӐӤӖӔ. ӡӝӚӔӜӝӘӓӨӘ ӓӔӜӘӡ ӒӐӢӐӠӔӑӘӡ ӨӔӛӓӔӒ ӦӔӠӝ ӨӔӛӝӑӠӣӜӓӔӑӐ ӠӐӦӐӪ 

әӣӗӮӘӗ. ӐӥӐӪ ӘӒӘӕӔ ӛӝӕӚӔӜӐӡӗӐӜ ӒӕӐӥӕӡ ӡӐӥӛӔ. ӦӔӠӝӡ ӓӐӛӐӒӜӘӢӔӑӘӡ ӒӐӛӝ, ӐӢӝӛӔӑӘӡ 

ӛӐӒӜӘӢӣӠӘ ӛӝӛӔӜӢӔӑӘ ӝӠӘӔӜӢӘӠӓӔӑӐ ӒӐӠӔ ӛӐӒӜӘӢӣӠӘ ӕӔӚӘӡ ӛӘӛӐӠӗӣӚӔӑӘӗ. ӗӣ 

ӛӝӕӘӒӝӜӔӑӗ  ӤӝӠӛӣӚӐӡ p0 =eL0/2m, ӐӓӕӘӚӘ ӛӘӡӐӮӕӔӓӠӘӐ Ӡӝӛ,  ӛӐӒӜӘӢӣӠӘ ӛӝӛӔӜӢӔӑӘӡ 

ӝӠӘӔӜӢӐӪӘӘӡ ӪӕӚӘӚӔӑӐ ӐӘӡӐӮӔӑӐ ӘӛӞӣӚӡӘӡ L0  ӛӝӛӔӜӢӔӑӖӔӪ, ӠӐӪ ӒӐӛӝӘӬӕӔӕӡ 

ӝӠӘӔӜӢӐӪӘӘӡ ӪӕӚӘӚӔӑӐӡ, ӡӐӞӘӠӘӡӞӘӠӝ ӛӘӛӐӠӗӣӚӔӑӘӗ, ӯӐӛӣӠӘ ӛӔӥӐӜӘәӣӠӘ ӛӝӛӔӜӢӘ 

әӘ ӜӣӚӘӡӐӒӐӜ ӒӐӜӡӮӕӐӕӔӑӣӚӘ ӘӥӜӔӑӐ. ӘӛӞӣӚӡӘӡ ӛӝӛӔӜӢӘӡ ӛӣӓӛӘӕӝӑӘӓӐӜ ӒӐӛӝӛӓӘӜӐӠӔ, 

ӘӖӝӚӘӠӔӑӣӚӘ ӡӘӡӢӔӛӘӡ  (ӦӔӠӝ ӓӐ ӔӚӔӥӢӠӝӜӔӑӘ) ӛӝӫӠӐӝӑӘӡ ӠӐӝӓӔӜӝӑӘӡ ӛӝӛӔӜӢӘ  

ӣӜӓӐ Әӧӝӡ ӛӣӓӛӘӕӘ, ӐӛӘӢӝӛӐӪ  ӦӔӠӝ ӨӔӘӫӔӜӡ ӘӛӞӣӚӡӘӡ  L0  ӛӝӛӔӜӢӔӑӘӡ ӛӝӫӠӐӝӑӘӡ 

ӠӐӝӓӔӜӝӑӘӡ ӯӐӛӣӠ ӛӝӛӔӜӢӡ ӓӐ ӓӐӘӬӧӔӑӡ ӑӠӣӜӕӐӡ.  

$ 4. ӢӔӛӞӔӠӐӢӣӠӘӡ ӒӐӕӚӔӜӐ ӛӐӡӐӚӐӗӐ ӛӐӒӜӘӢӣӠ ӛӓӒӝӛӐӠӔӝӑӐӖӔ 

ӖӝӒӐӓӐӓ, ӣӜӓӐ ӒӕӐӮӡӝӕӓӔӡ, Ӡӝӛ ӛӐӒӜӘӢӣӠӘ ӗӕӘӡӔӑӔӑӘ ӫӘӠӘӗӐӓӐӓ ӒӐӜӘӡӐӖӦӕӠӔӑӐ 

ӔӚӔӥӢӠӝӜӔӑӘӡ ӡӞӘӜӣӠӘ ӛӝӛӔӜӢӔӑӘӗ. ӝӗӐӮӘӡ ӢӔӛӞӔӠӐӢӣӠӐӖӔ, ӡӘӗӑӣӠӘ 

ӛӝӫӠӐӝӑӘӡ ӒӐӛӝ, ӛӐӒӜӘӢӣӠӘ ӛӝӛӔӜӢӔӑӘ ӝӠӘӔӜӢӘӠӔӑӣӚӜӘ ӐӠӘӐӜ 

ӣӬӔӡӠӘӒӝӓ, ӐӛӘӢӝӛӐӪ ӯӐӛӣӠӘ ӛӐӒӜӘӢӣӠӘ ӛӝӛӔӜӢӘ ӜӣӚӘӡ ӢӝӚӘӐ. ӧӕӔӚӐ 

ӛӐӒӜӘӢӣӠӘ ӜӘӕӗӘӔӠӔӑӐ ӛӐӒӜӘӢӓӔӑӐ ӒӐӠӔӒӐӜ ӛӐӒӜӘӢӣӠ ӕӔӚӨӘ. ӛӐӒӜӘӢӣӠӘ 

ӗӕӘӡӔӑӔӑӘӓӐӜ ӒӐӛӝӛӓӘӜӐӠӔ, ӒӐӜӐӡӮӕӐӕӔӑӔӜ ӡӣӡӢӐӓ ӓӐӛӐӒӜӘӢӔӑӐӓ (ӓӘӐӛӐӒӜӔӢӘәӔӑӘ ӓӐ 

ӞӐӠӐӛӐӒӜӔӢӘәӔӑӘ)  ӓӐ ӫӚӘӔӠ ӓӐӛӐӒӜӘӢӔӑӐӓ (ӤӔӠӝӛӐӒӜӔӢӘәӔӑӘ ӓӐ ӤӔӠӘӛӐӒӜӔӢӘәӔӑӘ)-

ӯӒӣӤӔӑӡ. ӓӘӐӛӐӒӜӔӢӘәӔӑӘ ӔӡӐӐ ӜӘӕӗӘӔӠӔӑӔӑӘӛӐӒӜӘӢӣӠӘ ӒӐӜӕӚӐӓӝӑӘӗ r1,  ӠӝӛӚӘӡ 

ӡӘӓӘӓӔ,  ӐӠӐӐ  ӓӐӛӝәӘ-ӓӔӑӣӚӘ, ӒӐӠӔ ӛӐӒӜӘӢӣӠӘ ӕӔӚӘӡ ӓӐӫӐӑӣӚӝӑӐӖӔ. 

ӓӘӐӛӐӒӜӔӢӘәӔӑӡ ӒӐӜӔәӣӗӕӜӔӑӐ Әӡ ӜӘӕӗӘӔӠӔӑӔӑӘ, ӠӝӛӔӚӗӐ ӐӢӝӛӔӑӘӡ  (ӛӝӚӔәӣӚӔӑӘӡ)  
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,
T

C




 ӛӐӒӜӘӢӣӠӘ ӛӝӛӔӜӢӔӑӘ ӜӣӚӘӡ ӢӝӚӘӐ, ӓӐӛӛӐӒӜӘӢӔӑӔӚӘ ӕӔӚӘӡ ӐӠӐӠӡӔӑӝӑӘӡ ӓӠӝӡ.  

ӐӡӔӗӔӑӘӐ: ӬӧӐӚӑӐӓӘ, ӘӜӔӠӢӣӚӘ ӐӘӠӔӑӘ, 

ӝӠӒӐӜӣӚӘ ӜӘӕӗӘӔӠӔӑӔӑӘӡ ӣӓӘӓӔӡӘ ӜӐӬӘӚӘ ӓӐ 

ӖӝӒӘӔӠӗӘ ӚӘӗӝӜӘ (Cu, Zn, Ag, Au, Hg), 

ӐӒӠӔӗӕӔ Вi, Gа, Sb. ӞӐӠӐӛӐӒӜӔӢӘәӔӑӘ-

ӜӘӕӗӘӔӠӔӑӔӑӘ ӛӐӒӜӘӢӣӠӘ ӒӐӜӕӚӐӓӝӑӘӗ  r1, 

ӠӝӛӔӚӘӪ ӡӣӡӢӘ ӕӔӚӘӡӐӡ ӐӠӐӐ ӓӐӛӝәӘӓӔӑӣӚӘ 

ӒӐӠӔӨӔ ӛӐӒӜӘӢӣӠӘ ӕӔӚӘӡ ӓӐӫӐӑӣӚӝӑӐӖӔ. 

ӞӐӠӐӛӐӒӜӔӢӘәӔӑӡ ӒӐӜӔәӣӗӕӜӔӑӘӐӜ ӘӡӔӗӘ ӜӘӕӗӘӔ- 

ӡӣӠ. 33. ӢӔӛӞӔӠӐӢӣӠӘӡ  ӒӐӕӚӔӜӐ ӛӐӒӜӘӢӣӠ ӛӓӒӝӛӐӠӔӝӑӐӖӔ  

ӠӔӑӔӑӘ, ӠӝӛӔӚӗӐ ӐӢӝӛӔӑӘӡ (ӛӝӚӔәӣӚӔӑӘӡ) ӛӐӒӜӘӢӣӠӘ ӛӝӛӔӜӢӔӑӘ ӜӣӚӘӡӒӐӜ 

ӒӐӜӡӮӕӐӕӔӑӣӚӘӐ. ӐӡӔӗӔӑӘӐ: ӟӐӜӒӑӐӓӘ, ӐӖӝӢӘӡ ӝӥӡӘӓӘ, ӛӐӠӘӚӔӑӘ – ӠәӘӜӘӡ, әӝӑӐӚӢӘӡ, 

ӜӘәӔӚӘӡ ӓӐ ӘӨӕӘӐӗӛӘӬӐӗӐ ӚӘӗӝӜӔӑӘӡ. ӐӡӔӕӔ, ӢӣӢӔ ӚӘӗӝӜӔӑӘ, ӐӚӣӛӘӜӘ ӓӐ ӞӚӐӢӘӜӐ. 

ӓӘӐӛӐӒӜӔӢӘәӔӑӘӡӐ ӓӐ ӞӐӠӐӛӐӒӜӔӢӘәӔӑӘӡ ӛӐӒӜӘӢӣӠӘ ӒӐӜӕӚӐӓӝӑӐ r1 ӐӮӚӝӡӐӐ ӔӠӗӗӐӜ, 

ӐӛӘӢӝӛӐӪ ӛӐӗӘ ӢӔӥӜӘәӐӨӘ ӒӐӛӝӧӔӜӔӑӐ ӛӐӒӜӘӢӣӠӘ ӛӐӡӐӚӔӑӘӡ ӗӕӐӚӡӐӖӠӘӡӘӗ, 

ӨӔӖӦӣӓӣӚӘӐ. ӫӚӘӔӠӛӐӒӜӘӢӣӠӘ ӛӐӡӐӚӔӑӘӡ ӛӐӒӜӘӢӣӠӘ ӒӐӜӕӚӐӓӝӑӐ ӒӐӪӘӚӔӑӘӗ ӛӔӢӘӐ 

ӔӠӗӖӔ  μr >> 1 ӓӐ ӓӐӛӝәӘӓӔӑӣӚӘӐ ӛӐӒӜӘӢӣӠӘ ӕӔӚӘӡ ӓӐӫӐӑӣӚӝӑӐӖӔ. ӛӐӗ 

ӒӐӜӔәӣӗӕӜӔӑӐ ӠәӘӜӐ, ӜӘәӔӚӘ әӝӑӐӚӢӘ ӓӐ ӛӐӗӘ ӨӔӜӐӓӜӔӑӘ, ӐӡӔӕӔ ӥӠӝӛӘӡ, ӒӐӓӝӚӘӜӘӡ  

ӛӐӜӒӐӜӣӛӘӡ ӨӔӜӐӓӜӔӑӘ ӓӐ ӡӮӕӓӐӡӮӕӐ ӨӔӛӐӓӒӔӜӚӝӑӘӡ ӤӔӠӘӢӔӑӘ.  ӒӐӜӐӡӮӕӐӕӔӑӔӜ 

ӜӘӕӗӘӔӠӔӑӘӡ ӐӑӡӝӚӣӢӣӠ ӓӐ ӤӐӠӓӝӑӘӗ ӛӐӒӜӘӢӣӠ ӒӐӜӕӚӐӓӝӑӐӡ, ӠӝӛӔӚӜӘӪ 

ӓӐәӐӕӨӘӠӔӑӣӚӜӘ ӐӠӘӐӜ ӤӝӠӛӣӚӘӗ μo = 4π·10
-7

  ӒӰ/ӛ, μo  ӛӐӒӜӘӢӣӠӘ ӛӣӓӛӘӕӐӐ, μ = 

4π·10-7 ӒӰ/ӛ, μ-ӤӐӠӓӝӑӘӗӘ ӛӐӒӜӘӢӣӠӘ ӒӐӜӕӚӐӓӝӑӐ (ӣӒӐӜӖӝӛӘӚӔӑӝ ӡӘӓӘӓӔӐ). 

ӛӐӒӜӘӢӣӠӘ ӗӕӘӡӔӑӔӑӘӡ ӓӐӡӐӮӐӡӘӐӗӔӑӚӐӓ ӘӧӔӜӔӑӔӜ ӤӐӠӓӝӑӘӗ ӛӐӒӜӘӢӣӠ 

ӒӐӜӕӚӐӓӝӑӐӡ, ӮӝӚӝ ӞӠӐӥӢӘәӐӨӘ ӐӑӡӝӚӣӢӣӠӡ.  ӛӐӡ ӒӐӛӝӘӗӕӚӘӐӜ ӤӝӠӛӣӚӘӗ  μa = 

ȼ/Н ӒӰ/ӛ,  ӡӐӓӐӪ ǵ ӒӐӠӔ ӛӐӒӜӘӢӣӠӘ ӕӔӚӘӡ ӓӐӫӐӑӣӚӝӑӐӐ  Ӑ/ӛ, ӮӝӚӝ ȼ -ӛӐӒӜӔӢӘәӘӡ 

ӛӐӒӜӘӢӣӠӘ ӘӜӓӣӥӪӘӐ.  ӛӐӒӜӘӢӣӠӘ ӗӕӘӡӔӑӔӑӘӡ ӓӐӡӐӮӐӡӘӐӗӔӑӚӐӓ ӤӐӠӗӝӓ ӒӐӛӝӘӧӔӜӔӑӐ 

ӐӒӠӔӗӕӔ Ӕ.Ӭ. ӛӐӒӜӘӢӣӠӘ ӐӛӗӕӘӡӔӑӚӝӑӐ χ , ӠӝӛӔӚӡӐӪ ӒӐӜӖӝӛӘӚӔӑӐ ӐӠ ӒӐӐөӜӘӐ. μ = 1 + χ  

ӛӐӡӐӚӔӑӘӡ ӛӐӒӜӘӢӣӠӘ ӗӕӘӡӔӑӔӑӘ ӓӐӛӝәӘӓӔӑӣӚӘӐ ӢӔӛӞӔӠӐӢӣӠӐӖӔ μ= μ(T). ӛӐӒӜӘӢӣӠӘ 

ӗӕӘӡӔӑӔӑӘӡ ӢӔӛӞӔӠӐӢӣӠӐӖӔ ӓӐӛӝәӘӓӔӑӣӚӔӑӘӡ  ӪӕӚӘӚӔӑӐӡ  ӒӐӛӝӡӐӮӐӕӔӜ ӛӐӒӜӘӢӣӠӘ 

ӒӐӜӕӚӐӓӝӑӘӡ әӝӔӤӘӪӘӔӜӢӘӗ: μTK= μ2-μ1/μ1 X 1/t2-t1 1/ӒӠӐӓ. ӞӐӠӐӛӐӒӜӔӢӘәӔӑӘӡ 

ӛӐӒӜӘӢӣӠӘ ӐӛӗӕӘӡӔӑӚӝӑӘӡ ӢӔӛӞӔӠӐӢӣӠӐӖӔ ӓӐӛӝәӘӓӔӑӣӚӔӑӐ ӐӦӘӬӔӠӔӑӐ әӘӣӠӘӡ 

әӐӜӝӜӘӗ, ӡӐӓӐӪ C әӘӣӠӘӡ ӛӣӓӛӘӕӐӐ. 

$  5. ӤӔӠӝӛӐӒӜӔӢӘәӔӑӘӡ   ӛӐӒӜӘӢӣӠӘ   ӛӐӮӐӡӘӐӗӔӑӚӔӑӘ 

ӤӔӠӝӛӐӒӜӔӢӘәӔӑӘӡ  ӛӐӒӜӘӢӣӠӘ ӗӕӘӡӔӑӔӑӘӡ ӢӔӛӞӔӠӐӢӣӠӐӖӔ ӓӐӛӝәӘӓӔӑӣӚӔӑӐ,  

ӣӤӠӝ ӠӗӣӚӘӐ ӓӐ ӒӐӛӝӘӡӐӮӔӑӐ ӨӔӛӓӔӒӘ ӒӠӐӤӘәӘӗ  (ӡӣӠ.34).  ӢӔӛӞӔӠӐӢӣӠӐ, ӠӝӛӚӘӡ 

ӓӠӝӡӐӪ ӛӐӒӜӘӢӣӠӘ ӐӛӗӕӘӡӔӑӚӝӑӐ ӡӬӠӐӤӐӓ, ӗӘӗӥӛӘӡ ӜӣӚӐӛӓӔ ӔӪӔӛӐ, ӪӜӝӑӘӚӘӐ  
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әӘӣӠӘӡ ӢӔӛӞӔӠӐӢӣӠӘӡ ӡӐӮӔӚӘӗ--к. ӛӐӡӖӔ ӣӤӠӝ ӖӔӓӐ ӢӔӛӞӔӠӐӢӣӠӐӖӔ 

ӤӔӠӝӛӐӒӜӔӢӘәӔӑӘӡ ӓӐӛӐӒӜӘӢӔӑӘӡ 

ӞӠӝӪӔӡӘ ӘӠӦӕӔӕӐ. ӡӘӗӑӝӡ ӖӔӒӐӕӚӔӜӘӗ, 

ӐӢӝӛӔӑӘӡӐ ӓӐ ӛӝӚӔәӣӚӔӑӘӡ ӛӝӫӠӐӝӑӘӡ 

ӘӜӢӔӜӡӘӣӠӝӑӘӡ ӖӠӓӘӡӐӡ 

ӤӔӠӝӛӐӒӜӘӢӣӠӝӑӐ ӒӐӓӐӓӘӡ ӞӐӠӐӛӐӒӜӘӢӣӠӝӑӐӨӘ. 

ӠәӘӜӘӡӐӗӕӘӡ ӔӡӐӐ 7680C, ӜӘәӔӚӘӡӐӗӕӘӡ -3580C , 

әӝӑӐӚӢӘӡӐӗӕӘӡ -11310C. әӘӣӠӘӡ, ӢӔӛӞӔӠӐӢӣӠӘӡ ӖӔӕӘӗ, 

ӤӔӠӝӛӐӒӜӔӢӘәӘӡ ӛӐӒӜӘӢӣӠӘ     ӐӛӗӕӘӡӔӑӚӝӑӘӡӗӕӘӡ,      

ӘӧӔӜӔӑӔӜ   әӘӣӠӘ- ӕӔӘӡӘӡ ӤӝӠӛӣӚӐӡ. ӣӤӠӝ ӡӘӦӠӛӘӡӔӣ- 

ӡӣӠ.34. ӤӔӠӝӛӐӒӜӔӢӘәӔӑӘӡ ӢӔӛӞӔӠӐӢӣӠӐӖӔ ӓӐӛӝәӘӓӔӑӣӚӔӑӘӡ ӒӠӐӤӘәӘ 

ӚӐӓ өӕӔӜ Ӑӛ ӛӐӡӐӚӐӡ ӐӠ ӨӔӕӔӮӔӑӘӗ, ӛӐӒӠӐӛ ӐӦӕӜӘӨӜӐӕӗ, Ӡӝӛ ӤӔӠӝӛӐӒӜӔӢӘәӔӑӘӡӐӗӕӘӡ 

ӓӐӛӐӮӐӡӘӐӗӔӑӚӘӐ ӑӔӕӠӘ ӡӮӕӐ ӡӐӘӜӢӔӠӔӡӝ ӛӝӕӚӔӜӔӑӘӪ (ӛӐӒ., ӛӐӒӜӘӢӣӠӘ ӰӘӡӢӔӠӔӖӘӡӘӡ 

ӛӝӕӚӔӜӐ ӓӐ ӡӮӕӐ), ӠӝӛӔӚӘӪ ӒӐӜӘӮӘӚӔӑӐ ӖӝӒӐӓ ӤӘӖӘәӐӨӘ әӔӠӫӝӓ  ӛӐӒӜӔӢӘӖӛӨӘ. 

$ 6 . ӛӐӒӜӔӢӘӖӛӘ ӓӐ ӛӐӡӐӚӘӡ әӠӘӡӢӐӚӝӒӠӐӤӘӣӚӝӑӐ.  ӛӐӒӜӘӢӝӡӢӠӘӥӪӘӐ. 

ӐӜӘӖӝӢӠӝӞӘӣӚӝӑӘӡ  ӔӜӔӠӒӘӐ 

ӔӥӡӞӔӠӘӛӔӜӢӣӚӐӓ ӓӐӓӒӘӜӓӐ, Ӡӝӛ ӤӔӠӝӛӐӒӜӔӢӘәӔӑӘ ӛӐӒӜӘӢӣӠӘ ӕӔӚӘӡ ӛӘӛӐӠӗ 

ӐӠӘӐӜ ӐӜӘӖӝӢӠӝӞӘӣӚӜӘ. 35-Ӕ ӡӣӠӐӗӖӔ ӜӐөӕӔӜӔӑӘӐ ӠәӘӜӘӡӐ ӓӐ  әӝӑӐӚӢӘӡ 

ӓӐӛӐӒӜӘӢӔӑӘӡ ӒӠӐӤӘәӘ, ӡӮӕӐӓӐӡӮӕӐ әӠӘӡӢӐӚӝӒӠӐӤӘӣӚӘ ӛӘӛӐӠӗӣӚӔӑӘӗ. ӠӝӒӝӠӪ 

ӡӣӠӐӗӘӓӐӜ өӐӜӡ,  ӤӔӠӝӛӐӒӜӔӢӘәӔӑӨӘ ӐӠӡӔӑӝӑӔӜ ӘӡӔӗӘ әӠӘӡӢӐӚӝӒӠӐӤӘӣӚӘ 

ӛӘӛӐӠӗӣӚӔӑӔӑӘ, ӠӝӛӔӚӗӐ ӒӐӡӬӕӠӘӕ ӓӐӛӐӒӜӘӢӔӑӘӡ ӒӐӯӔӠӔӑӐ ӮӓӔӑӐ ӑӔӕӠӐӓ ӣӤӠӝ 

ӓӐӑӐӚӘ ӛӐӒӜӘӢӣӠӘ ӕӔӚӘӡ ӨӔӛӗӮӕӔӕӐӨӘ,  ӕӘӓӠӔ ӡӮӕӐ ӛӘӛӐӠӗӣӚӔӑӔӑӘӗ. 

әӠӘӡӢӐӚӝӒӠӐӤӘӣӚ ӛӘӛӐӠӗӣӚӔӑӔӑӡ, ӠӝӛӔӚӗӐ ӒӐӡӬӕӠӘӕӐӪ  ӛӐӒӜӘӢӣӠӘ ӕӔӚӘӡ 

ӒӐӯӔӠӔӑӐ ӛӘӘӦӬӔӕӐ ӓӐӑӐӚӘ ӕӔӚӔӑӘӡ ӨӔӛӗӮӕӔӕӔӑӨӘ, ӣӬӝӓӔӑӔӜ „ӘӝӚӘ ӓӐӛӐӒӜӘӢӔӑӘӡ 

ӛӘӛӐӠӗӣӚӔӑӔӑӡ“ (Әӓӛ). Әӛ ӛӘӛӐӠӗӣӚӔӑӔӑӡ әӘ, ӠӝӛӔӚӗӐ ӒӐӡӬӕӠӘӕӐӪ ӛӐӒӜӘӢӣӠӘ ӕӔӚӘӡ 

ӒӐӯӔӠӔӑӐ ӛӘӦӬӔӕӐӓӘӐ ӛӮӝӚӝӓ ӫӚӘӔӠӘ ӛӐӒӜӘӢӣӠӘ ӕӔӚӔӑӘӡ ӨӔӛӗӮӕӔӕӐӨӘ, ӣӬӝӓӔӑӔӜ 

„ӫӜӔӚӘ ӓӐӛӐӒӜӘӢӔӑӘӡ ӛӘӛӐӠӗӣӚӔӑӔӑӡ“ (ӫӓӛ). ӠәӘӜӐӨӘ, ӠӝӛӔӚӘӪ ӛӘӔәӣӗӕӜӔӑӐ 

ӛӝӪӣӚӝӑӐ ӓӐӪӔӜӢӠӔӑӣӚ әӣӑӡ (ӛӪә), Әӓӛ  ӔӛӗӮӕӔӕӐ әӣӑӘӡ ӬӘӑӝӡ [100], [010] ӓӐ [001] 

ӛӘӛӐӠӗӣӚӔӑӔӑӡ, ӮӝӚӝ ӫӓӛ– [110], [111] ӛӘӛӐӠӗӣӚӔӑӔӑӡ. әӝӑӐӚӢӨӘ әӘ, ӠӝӛӔӚӘӪ 

ӛӘӔәӣӗӕӜӔӑӐ ӰӔӥӡӐӒӝӜӐӚӣӠ ӡӢӠӣӥӢӣӠӐӡ, Әӓӛ  ӗӐӜӮӕӓӔӜӘӚӘӐ [0001] ӛӘӛӐӠӗӣӚӔӑӘӡ, 

ӮӝӚӝ ӫӓӛ-[101–0] ӛӘӛӐӠӗӣӚӔӑӘӡӐ.  ӜӘәӔӚӘӡӐӗӕӘӡ әӘ, ӠӝӛӔӚӘӪ ӛӘӔәӣӗӕӜӔӑӐ ӬӐӮӜӐӒ- 

ӓӐӪӔӜӢӠӔӑӣӚ әӣӑӡ (ӬӪә) Әӓӛ  ӗӐӜӮӕӓӔӜӘӚӘӐ [111] ӛӘӛӐӠӗӣӚӔӑӘӡ, ӮӝӚӝ ӫӓӛ- [100]. 

ӠӐӪ ӨӔӔӮӔӑӐ [110] ӛӘӛӐӠӗӣӚӔӑӐӡ, Әӡ ӘәӐӕӔӑӡ ӨӣӐӚӔӓӣӠ ӞӝӖӘӪӘӐӡ ӝӠӘӕӔ 

ӛӘӛӐӠӗӣӚӔӑӐӡӐ ӓӐ ӓӐӛӐӒӜӘӢӔӑӘӡ ӡӘӫӚӘӔӠӔӔӑӡ (ӣӤӠӝ ӐӮӚӝӐ ӫӓӛ–ӗӐӜ) ӨӝӠӘӡ.  

ӗӐӕӘӡӣӤӐӚӘ ӔӜӔӠӒӘӘӡ ӛӘӜӘӛӣӛӘ, ӛӐӒӜӘӢӣӠӘ әӠӘӡӢӐӚӝӒӠӐӤӘӣӚӝӑӘӡ 

ӐӜӘӖӝӢӠӝӞӘӣӚӝӑӘӡӐ, ӛӘӘӦӬӕӐ, ӛӐӨӘӜ ӠӝӓӔӡӐӪ  ӓӐӛӐӒӜӘӢӔӑӘӡ ӛӘӛӐӠӗӣӚӔӑӐ ӗӐӜӮӕӓ-

ӔӜӘӚӘӐ Әӓӛ-Әӡ ӦӔӠӫӘӡӐ. ӘӛӘӡӐӗӕӘӡ, Ӡӝӛ ӕӔӥӢӝӠӘ ӒӐӛӝӧӕӐӜӘӚ ӘӥӜӔӡ Әӓӛ ӛӘӛӐӠӗӣӚӔ- 
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ӑӘӓӐӜ, ӡӐӭӘӠӝӐ ӨӔӡӠӣӚӓӔӡ ӒӐӠәӕӔӣӚӘ ӛӣӨӐӝӑӐ, ӠӝӛӔӚӘӪ ӒӐӛӝӘӬӕӔӕӡ ӜӘӛӣӨӘӡ 

ӛӐӒӜӘӢӝәӠӘӡӢӐӚӣӠӘ ӐӜӘӖӝӢӠӝӞӘӘӡ ӔӜӔӠӒӘӘӡ ӒӐӖӠӓӐӡ. әӠӘӡӢӐӚӘӡ ӔӜӔӠӒӘӘӡ ӡӬӝӠӔӓ 

Әӡ ӜӐӬӘӚӘ, ӠӝӛӔӚӘӪ  ӘӮӐӠӯӔӑӐ ӓӐӛӐӒӜӘӢӔӑӘӡ ӕӔӥӢӝӠӘӡ ӝӠӘӔӜӢӐӪӘӘӡ ӨӔӡӐӪӕӚӔӚӐӓ, 

әӠӘӡӢӐӚӝӒӠӐӤӘӣӚӘ ӦӔӠӫӔӑӘӡ 

ӛӘӛӐӠӗ, ӘӬӝӓӔӑӐ  ӜӘӛӣӨӘӡ әӠӘӡӢӐӚӝ-

ӒӠӐӤӘӣӚӘ ӐӜӘӖӝӢӠӝӞӘӣӚӝӑӘӡ 

ӔӜӔӠӒӘӐӓ. ӓӐӛӐӒӜӘӢӔӑӘӡ ӔӜӔӠӒӘӐ ӓӐ 

ӐӜӘӖӝӢӠӝӞӘӘӡ ӔӜӔӠӒӘӐ ӘӪӕӚӔӑӐ 

ӢӔӛӞӔӠӐӢӣӠӘӡ ӖӔӒӐӕӚӔӜӘӗ ӓӐ 

әӘӣӠӘӡ ӬӔӠӢӘӚӨӘ  ӠӝӒӝӠӪ ӐӜӘӖӝ-

ӢӠӝӞӘӐ, ӘӡӔ ӓӐӛӐӒӜӘӢӔӑӐ ӥӠӔӑӐ. 

ӠӐӓӒӐӜӐӪ ӒӐӪӕӚӘӗӘ ӔӜӔӠӒӘӐ ӓӐәӐӕӨӘ- 

ӜӐӮ.35. ӓӐӛӐӒӜӘӢӔӑӘӡ ӛӠӣӓӔӑӘ ӡӮӕӐӓӐӡӮӕӐ әӠӘӡӢӐӚӝӒӠӐӤӘӣӚӘ ӛӘӛӐӠӗӣӚӔӑӔӑӘӗ ӠәӘӜӘӡ Ӑ) ӓӐ 

әӝӑӐӚӢӘӡ ӑ) ӛӝӜӝәӠӘӡӢӐӚӔӑӨӘ (SI ӡӘӡӢӔӛӐӨӘ 1ӒӐӣӡӘ=1x10-4ӢӔӡӚӐ; 1 ӔӠӡӔӢӔӓӘ=79,57 Ӑ/ӛ) 

ӠӔӑӣӚӘӐ ӒӘӡӝӡӘӡ ӡӘӛӔӢӠӘӐӡӗӐӜ ӖӔӛӝӗ ӒӐӜӮӘӚӣӚӘ ӡӐӮӘӗ, ӒӘӡӝӡӘӡ ӓӠӔәӐӓӘ 

ӓӔӤӝӠӛӐӪӘӐ ӒӐӛӝӘӬӕӔӕӡ ӔӚӔӥӢӠӝӡӢӐӢӘәӣӠӘ ӕӔӚӘӡ әӝӜӤӘӒӣӠӐӪӘӘӡ ӨӔӪӕӚӐӡ. 

ӨӔӡӐӑӐӛӘӡӐӓ, Ӕӡ ӒӐӕӚӔӜӐӡ ӘӥӝӜӘӔӑӡ ӠӝӒӝӠӪ ӓӐӛӐӒӜӘӢӔӑӐӖӔ,  ӐӡӔӕӔ ӛӘӡ ӡӘӛӔӢӠӘӐӖӔӪ. 

әӠӘӡӢӐӚӣӠӘ ӒӘӡӝӡӘӡ ӖӝӛӔӑӘӡ ӓӠӔәӐӓӘ ӪӕӚӘӚӔӑӐ ӛӐӒӜӘӢӣӠӘ ӕӔӚӘӡ ӒӐӕӚӔӜӘӗ 

ӪӜӝӑӘӚӘӐ  ӛӐӒӜӘӢӝӡӢӠӘӥӪӘӘӡ ӡӐӮӔӚӘӗ.  ӛӐӒӜӘӢӝӡӢӠӘӥӪӘӐ ӨӔӘӫӚӔӑӐ ӒӐӛӝӘӡӐӮӝӡ 

ӛӐӡӐӚӘӡ ӓӠӔәӐӓӘ ӛӣӓӛӘӕӔӑӘӡӐ ӓӐ ӓӐӛӐӒӜӘӢӔӑӘӡ ӔӜӔӠӒӘӘӡ ӗӐӜӐӤӐӠӓӝӑӘӗ. ӐӥӔӓӐӜ 

ӒӐӛӝӛӓӘӜӐӠӔӝӑӡ, Ӡӝӛ ӛӐӡӐӚӘӡ ӓӐӛӐӒӜӘӢӔӑӘӡӐӡ ӒӐӪӕӚӘӗӘ ӔӜӔӠӒӘӐ ӖӔӛӝӥӛӔӓӔӑӡ 

ӐӢӝӛӗӐ  ӛӓӒӝӛӐӠӔӝӑӐӖӔ ӓӐ, ӨӔӡӐӑӐӛӘӡӐӓ, ӜӘӛӣӨӘӡ ӒӔӝӛӔӢӠӘӣӚ ӖӝӛӔӑӖӔ. 

ӛӐӒӜӘӢӝӡӢӠӘӥӪӘӐ ӓӐӛӝәӘӓӔӑӣӚӘӐ әӠӘӡӢӐӚӨӘ ӛӘӛӐӠӗӣӚӔӑӐӖӔ ӓӐ  ӤӘӖӘәӣӠӘ 

ӛӘӖӔӖӘ ӐӜӘӖӝӢӠӝӞӘӘӡ ӐӠӡӔӑӝӑӘӡӐ, әӚӐӡӘәӣӠӘ ӤӘӖӘәӘӓӐӜ ӒӐӛӝӛӓӘӜӐӠӔ, 

ӛӓӒӝӛӐӠӔӝӑӡ  ӔӚӔӥӢӠӝӜӗӐ ӓӘӞӝӚӣӠ,  ӛӐӒӜӘӢӣӠ ӣӠӗӘӔӠӗӥӛӔӓӔӑӐӨӘ. 

ӐӜӘӖӝӢӠӝӞӘӣӚӝӑӘӡ ӔӜӔӠӒӘӘӡ ӒӐӡӐӠәӕӔӕӐӓ ӬӐӠӛӝӕӘӓӒӘӜӝӗ, Ӡӝӛ ӔӚӔӥӢӠӝӜӗӐ 

ӛӐӒӜӘӢӣӠӘ ӛӝӛӔӜӢӔӑӘ-ӔӡӐӐ ӛӐӒӜӘӢӣӠӘ ӓӘӞӝӚӔӑӘ, ӠӝӛӚӔӑӘӪ ӛӓӔӑӐӠӔӝӑӔӜ ӒӘӡӝӡӗӐ 

әӕӐӜӫӔӑӨӘ. Ӕӡ ӓӘӞӝӚӔӑӘ ӘӡӔӗӘ әӣӗӮӔӔӑӘӗ  ӒӐӜӚӐӒӓӔӑӐ ӫӘӠӘӗӐӓ әӠӘӡӢӐӚӝӒӠӐӤӘӣӚ 

ӛӘӛӐӠӗӣӚӔӑӔӑӗӐӜ, Ӡӝӛ ӛӐӗӘ ӛӐӒӜӘӢӣӠӘ ӣӠӗӘӔӠӗӥӛӔӓӔӑӘӡ ӔӜӔӠӒӘӐ Әӧӝӡ 

ӛӘӜӘӛӐӚӣӠӘ. ӑӣӜӔӑӠӘӕӘӐ, ӛӐӗӘ Ӑӛ ӛӓӒӝӛӐӠӔoӑӘӓӐӜ ӒӐӛӝӡӐӧӕӐӜӐӓ  ӡӐӭӘӠӝӐ ӒӐӠәӕӔӣӚӘ 

ӛӣӨӐӝӑӘӡ ӓӐӮӐӠӯӕӐ. ӛӐӒӐӚӘӗӐӓ, ӣӜӓӐ ӛӝӮӓӔӡ ӒӐӠӔ ӕӔӚӘӗ, ӒӐӠәӕӔӣӚӘ әӣӗӮӘӗ 

ӖӔӛӝӥӛӔӓӔӑӐ ӛӐӗ ӞӘӠӕӐӜӓӔӚ ӛӘӛӐӠӗӣӚӔӑӐӖӔ. ӗӣӛӪӐ, ӣӜӓӐ ӐӦӕӜӘӨӜӝӗ, Ӡӝӛ Ӕӡ 

ӛӘӐӮӚӝӔӑӘӗӘӐ ӓӐ ӣӤӠӝ әӐӠӒ ӨӔӓӔӒӡ ӘӫӚӔӕӐ ӥӕӐӜӢӣӠӘ ӤӘӖӘәӐ (ӡӞӘӜ ӝӠӑӘӢӐӚӣӠӘ 

ӣӠӗӘӔӠӗӥӛӔӓӔӑӐ), ӠӝӛӚӘӡ ӒӐӜӮӘӚӕӐӪ ӡӪӘӚӓӔӑӐ  өӕӔӜ ӗӔӛӐӢӘәӐӡ.  
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VI ӗӐӕӘ 

ӤӐӖӣӠӘ ӒӐӠӓӐӥӛӜӔӑӘ 

$  1. ӤӐӖӣӠӘ ӬӝӜӐӡӬӝӠӝӑӐ 

ӒӐӜӕӘӮӘӚӝӗ  ӬӝӜӐӡӬӝӠӝӑӘӡ ӐӠӡӔӑӝӑӘӡӐӗӕӘӡ ӛӘӡӐӦӔӑӘ ӞӘӠӝӑӔӑӘ ӘӡӔӗ 

ӡӘӡӢӔӛӘӡӐӗӕӘӡ, ӠӝӛӔӚӘӪ ӨӔӓӒӔӑӐ ӝӠӘ -  ӗӮӔӕӐӓӘ ӓӐ ӛӧӐӠӘ ӡӮӔӣӚӘӡ  ӨӔӜӐӓӜӘӡӐӒӐӜ. 

ӒӐӜӡӐӮӘӚӕӔӚ ӝӠӛӐӒ ӨӔӜӐӓӜӨӘ ӗӮӔӕӐӓӘ ӓӐ ӛӧӐӠӘ ӤӐӖӐ ӘӛӧӝӤӔӑӘӐӜ ӬӝӜӐӡӬӝӠӝӑӐӨӘ, 

ӢӔӛӞӔӠӐӢӣӠӘӡ ӛӪӘӠӔ ӓӘӐӞӐӖӝӜӨӘ ӐӜӣ Ӑӛ ӢӔӛӞӔӠӐӢӣӠӐӖӔ ӮӓӔӑӐ ӠӝӒӝӠӪ ӓӜӝӑӐ, ӐӡӔӕӔ 

ӒӐӛӧӐӠӔӑӐ  (ӛӐӒ., 00C -ӖӔ  ӮӓӔӑӐ ӬӧӚӘӡ ӠӝӒӝӠӪ ӓӜӝӑӐ ӐӡӔӕӔ ӒӐӛӧӐӠӔӑӐ).  ӝӠӛӐӒӘ ӨӔӜӐӓӜӘӡ 

ӡӘӡӢӔӛӔӑӘӡ ӨӔӛӗӮӕӔӕӐӨӘ, ӛӝӪӔӛӣӚӘ  ӬӜӔӕӘӡӐӡ  ӤӐӖӘӡ 1 ӛӝӚӖӔ ӛӝӡӣӚӘ ӗӐӕӘӡӣӤӐӚӘ 

ӔӜӔӠӒӘӐ ӛӗӚӘӐӜӐӓ ӒӐӜӘӡӐӖӦӕӠӔӑӐ ӡӘӡӢӔӛӘӡ ӨӔӛӐӓӒӔӜӚӝӑӘӗ ӓӐ ӢӔӛӞӔӠӐӢӣӠӘӗ. 

ӒӠӐӤӘәӣӚӐӓ Әӡ ӒӐӛӝӡӐӮӣӚӘӐ  36Ӑ ӡӣӠӐӗӖӔ,  ӠӝӛӔӚӖӔӓӐӪ ӘӡӘӜӘ ӬӝӜӐӡӬӝӠӝӑӐӨӘ ӐӠӘӐӜ 

ӠӐӦӐӪ T1 ӢӔӛӞӔӠӐӢӣӠӐӖӔ. ӗӮӔӕӐӓӘӡӐӗӕӘӡ ӗӐӕӘӡӣӤӐӚӘ ӔӜӔӠӒӘӘӡ ӡӘӓӘӓӔ ӣӤӠӝ 

ӥӕӔӕӘӗӐӐ, ӕӘӓӠӔ ӛӧӐӠӘӡӐӗӕӘӡ әӝӛӞӝӜӔӜӢӔӑӘӡ ӜӔӑӘӡӛӘӔӠӘ ӗӐӜӐӤӐӠӓӝӑӘӡӐӡ  A ӓӐ  B 

ӨӔӜӐӓӜӔӑӨӘ, ӒӐӛӝӜӐәӚӘӡӘӐ ӡӣӤӗӐ ӜӘӕӗӘӔӠӔӑӐ A. ӢӔӛӞӔӠӐӢӣӠӘӡ ӓӐӬӔӕӘӡӐӡ T2 –ӛӓӔ 

ӛӠӣӓӔӑӘ ӛӘӘӦӔӑӔӜ 36, Ӑ ӡӣӠӐӗӖӔ,   ӒӐӛӝӡӐӮӣӚ ӡӐӮӔӡ. 

A –ӡӣӤӗӐ әӝӛӞӝӜӔӜӢӘӡ ӛӧӐӠ ӤӐӖӐӡ Ӑӥӕӡ ӣӤӠӝ 

ӓӐӑӐӚӘ ӗӐӕӘӡӣӤӐӚӘ ӔӜӔӠӒӘӐ, ӕӘӓӠӔ A- ӗӮӔӕӐӓ 

ӤӐӖӐӡ. ӡӣӠӐӗ 36, ӑ-ӖӔ ӒӐӛӝӡӐӮӣӚӘӐ ӒӠӐӤӘәӘ, 

ӠӝӛӔӚӘӪ ӒӕӘөӕӔӜӔӑӡ ӛӝӧӕӐӜӘӚӘ ӛӡӯӔӚӝӑӘӡ ӯӐӛӣӠ 

ӨӔӓӔӒӔӑӡ ӓӐ ӐӡӔӕӔ ӐӜӐӚӝӒӘӣӠ ӛӠӣӓӔӑӡ, ӨӣӐӚӔӓӣӠ 

ӢӔӛӞӔӠӐӢӣӠӐӖӔ T1-ӡӐ ӓӐ T2 ӘӜӢӔӠӕӐӚӨӘ.  ӛӐӡ 

ӛӓӒӝӛӐӠӔӝӑӘӡ ӓӘӐӒӠӐӛӐӡ ӣӬӝӓӑӔӜ. Әӡ ӒӕӘөӕӔӜӔӑӡ, 

Ӡӝӛ T1  ӢӔӛӞӔӠӐӢӣӠӘӡ ӖӔӛӝӗ ӜӔӑӘӡӛӘӔӠӘ  

ӨӔӛӐӓӒӔӜӚӝӑӘӡ ӨӔӜӐӓӜӘ, ӘӥӜӔӑӐ ӬӝӜӐӡӬӝӠӣӚ -

ӗӮӔӕӐӓ ӛӓӒӝӛӐӠӔӝӑӐӨӘ. ӮӝӚӝ T2 ӢӔӛӞӔӠӐӢӣӠӘӡ 

ӥӕӔӛӝӗ ӛӧӐӠӘ ӮӡӜӐӠӘӡ ӬӘӚӘ ӘӖӠӓӔӑӐ ӛӐӜӐӛӓӔ, ӡӐӜӐӛ 

ӘӒӘ ӛӗӚӘӐӜӐӓ ӐӠ ӒӐӛӧӐӠӓӔӑӐ (T3 –ӢӔӛӞӔӠӐӢӣӠӐӖӔ). 

ӚӘӗӝӜӗӛӪӝӓӜӔӡӐӗӕӘӡ, ӛӓӒӝӛӐӠӔӝӑӘӡ ӓӘӐӒӠӐӛӘӡ 

ӒӐӛӝӧӔӜӔӑӐ ӫӐӚӘӐӜ ӛӜӘӨӕӜӔӚӝӕӐӜӘӐ. ӞӠӐӥӢӘәӐӨӘ  

ӡӣӠ.36. Ӑ) ӑ) ӛӓӒӝӛӐӠӔӝӑӘӡ ӓӘӐӒӠӐӛӐ 

ӓӘӐӒӠӐӛӘӡ ӐӒӔӑӐ ӒӐӪӘӚӔӑӘӗ ӛӐӠӢӘӕӘӐ, ӠӐӓӒӐӜ ӛӐӡ ӔӥӡӞӔӠӘӛӔӜӢӣӚӘ ӨӔӓӔӒӔӑӘӡ 

ӛӘӮӔӓӕӘӗ ӐӒӔӑӔӜ ӓӐ ӐӠӐ ӗӘӗӝӔӣӚӘ ӤӐӖӘӡӐ ӓӐ ӛӘӡӘ ӨӔӛӐӓӒӔӜӚӝӑӘӡ ӗӐӕӘӡӣӤӐӚӘ 

ӔӜӔӠӒӘӘӡ ӒӐӛӝӗӕӚӔӑӘӡ ӡӐӨӣӐӚӔӑӘӗ. ӛӐӒӠӐӛ, Әӡ ӕӘӜӪ ӤӘӖӘәӣӠӘ ӛӐӡӐӚӐӗӛӪӝӓӜӔӝӑӘӡ 

ӨӔӡӬӐӕӚӐӡ ӒӐӓӐӬӧӕӔӢӡ, ӛӝӣӬӔӕӡ  G-T ӓӘӐӒӠӐӛӘӡ ӐӜӐӚӘӖӘ ӓӐ ӛӘӡӘ ӐӒӔӑӘӡ ӨӔӡӬӐӕӚӐ. 

ӗӣӛӪӐ, ӐӮӚӐ әӝӛӞӘӣӢӔӠӣӚӘ ӛӝӓӔӚӘӠӔӑӘӗ ӓӐ ӐӮӐӚӘ ӞӠӝӒӠӐӛӔӑӘӡ ӒӐӛӝӧӔӜӔӑӘӗ Ӕӡ 

ӞӠӝӑӚӔӛӐ ӑӔӕӠӐӓ ӐӓӕӘӚӘ ӒӐӓӐӡӐӬӧӕӔӢӘӐ.  ӛӘӗ ӣӛӔӢӔӡ, Ӡӝӛ ӐӠӘӡ ӡӐӛ, ӝӗӮ ӓӐ ӣӤӠӝ 

ӛӐӦӐӚәӝӛӞӝӜӔӜӢӘӐӜӘ ӡӘӡӢӔӛӔӑӘӪ. ӤӐӖӣӠӘ ӨӔӛӐӓӒӔӜӚӝӑӘӡ ӜӔӑӘӡӛӘӔӠӘ ӪӕӚӘӚӔӑӐ 

ӣӜӓӐ Әӧӝӡ ͟ӗӕӘӗӜӔӑӣӠӘ ӞӠӝӪӔӡӘ͟,ӠӝӛӔӚӡӐӪ ӛӘӕӧӐӕӐӠӗ ӡӐӛӧӐӠӝӡ ӔӜӢӠӝӞӘӘӡ ӖӠӓӘ- 
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ӡӐәӔӜ ӘӡӔӗӜӐӘӠӐӓ, Ӡӝӛ ӘӒӘ ӣӜӓӐ ӘӬӕӔӕӓӔӡ өӐәӔӢӘӚ ӡӘӡӢӔӛӐӨӘ ӗӔӠӛӝӓӘӜӐӛӘәӣӠӘ 

ӤӣӜӥӪӘӔӑӘӡ ӨӔӡӐӑӐӛӘӡ ӪӕӚӘӚӔӑӔӑӡ.  ӗӣ ӒӐӠӔ ӞӘӠӝӑӔӑӘ ӘӡӔӗӘӐ, Ӡӝӛ ӡӘӡӢӔӛӐ 

ӬӝӜӐӡӬӝӠӝӑӐӨӘӐ, ӛӐӨӘӜ ӤӣӜӥӪӘӘӡ ӪӕӚӘӚӔӑӐӡ ӣӬӝӓӔӑӔӜ ӠӔӐӥӪӘӘӡ ͞ӛӐӛӝӫӠӐӕӔӑӔӚ 

ӫӐӚӐӡ͟.  ӛӣӓӛӘӕӘ ӬӜӔӕӘӡӐ ӓӐ ӢӔӛӞӔӠӐӢӣӠӘӡ ӞӘӠӝӑӔӑӨӘ ӗӣ ӡӘӡӢӔӛӘӡ ӛӓӒӝӛӐӠӔӝӑӐ 

ӨӔӜӐӠөӣӜӔӑӣӚӘӐ, ӛӐӨӘӜ ӛӐӛӝӫӠӐӕӔӑӔӚ ӫӐӚӐӡ ӬӐӠӛӝӐӓӒӔӜӡ ӒӘӑӡӘӡ ӨӔӓӔӒӘӗӘ (ӯӐӛӣӠӘ), 

ӗӐӕӘӡӣӤӐӚӘ ӔӜӔӠӒӘӘӡ ӨӔӛӪӘӠӔӑӐ. 

$  2. ӡӐӬӧӘӡӘ ӛӓӒӝӛӐӠӔӑӘӡ  ӛӓӒӠӐӓӝӑӐ 

ӠӔӐӥӪӘӘӡ ӛӐӛӝӫӠӐӕӔӑӔӚӘ ӫӐӚӐ ӒӐӜӘӡӐӖӦӕӠӔӑӐ Әӛ ӗӔӠӛӝӓӘӜӐӛӘәӣӠӘ 

ӞӐӠӐӛӔӢӠӔӑӘӗ, ӠӝӛӔӚӘӪ ӨӔӔӡӐӑӐӛӔӑӐ ӒӐӜӡӐӮӘӚӕӔӚӘ ӤӐӖӔӑӘӡ ӓӘӓ ӐӠӔӔӑӡ. ӛӐӒӠӐӛ 

ӒӐӠӓӐӥӛӜӘӡ ӢӘӞӘ ӫӚӘӔӠӐӐ ӓӐӛӝәӘӓӔӑӣӚӘ ӡӘӡӢӔӛӘӡ ӛӓӒӝӛӐӠӔӝӑӘӡ ӛӪӘӠӔ 

ӒӐӓӐӮӠӔӑӖӔӪ әӘ ӛӘӡӘ ӡӐӬӧӘӡӘ (ӞӘӠӕӐӜӓӔӚӘ) ӛӓӒӝӛӐӠӔӝӑӘӓӐӜ. ӗӣ  ӡӘӡӢӔӛӐ 

ӐӠӐӡӢӐӑӘӚӣӠӘӐ, ӛӐӨӘӜ ӧӕӔӚӐ ӨӔӡӐӫӚӝ ӤӚӣӥӢӣӐӪӘӐӡ ӛӘӕӧӐӕӐӠӗ ӗӐӕӘӡӣӤӐӚӘ ӔӜӔӠӒӘӘӡ 

ӖӠӓӐӛӓӔ. ӗӣ ӜӔӑӘӡӛӘӔӠӘ ӛӪӘӠӔ ӤӚӣӥӢӣӐӪӘӔӑӘ ӘӬӕӔӕӔӜ ӡӘӡӢӔӛӘӡ ӗӐӕӘӡӣӤӐӚӘ 

ӔӜӔӠӒӘӘӡ  ӨӔӛӪӘӠӔӑӐӡ, ӛӐӨӘӜ ӡӐӬӧӘӡӘ ӛӓӒӝӛӐӠӔӝӑӐ ӐӠӐӛӓӒӠӐӓӘӐ. ӨӔӡӐӫӚӝӐ ӮӓӔӑӝӓӔӡ 

ӘӡӔӗӘ ӨӔӛӗӮӕӔӕӔӑӘӪ, ӠӝӓӔӡӐӪ ӑӐӠӘӔӠӐӓ ӒӕӔӕӚӘӜӔӑӐ ӐӢӝӛӗӐ ӛӘӒӠӐӪӘӘӡ ӐӜ ӓӘӤӣӖӘӘӡ  

ӨӔӖӦӣӓӕӐ. ӐӡӔӗӘ ӡӘӡӢӔӛӔӑӘӪ  ӬӐӠӛӝӐӓӒӔӜӔӜ ӐӠӐӡӢӐӑӘӚӣӠ ӡӘӡӢӔӛӔӑӡ, ӗӣӛӪӐ 

ӒӐӠӓӐӥӛӜӐ ӛӐӗӨӘӪ ӒӐӠәӕӔӣӚӘ ӡӘөӥӐӠӘӗ ӛӘӛӓӘӜӐӠӔӝӑӡ. ӒӘӑӡӘ ӒӐӜӐӡӮӕӐӕӔӑӡ 

ӤӚӣӥӢӣӐӪӘӔӑӡ, ӠӝӛӔӚӘӪ ӘӬӕӔӕӡ ӐӢӝӛӗӐ ӓӘӓ ӒӐӓӐӯӒӣӤӔӑӔӑӡ  ӛӪӘӠӔ  ӛӝӪӣӚӝӑӔӑӨӘ 

Әӛ ӤӚӣӥӢӣӐӪӘӔӑӘӡӐӒӐӜ, ӠӝӛӔӚӘӪ ӘӬӕӔӕӡ ӛӪӘӠӔ ӒӐӓӐӯӒӣӤӔӑӔӑӡ ӓӘӓ ӛӝӪӣӚӝӑӔӑӨӘ. 

өӐӜӐӡӐӮӘӡ ӬӐӠӛӝӥӛӜӘӡ әӚӐӡӘәӣӠ ӗӔӝӠӘӐӨӘ, ӠӝӒӝӠӪ ӬӔӡӘ, ӒӐӜӘӮӘӚӐӕӔӜ Ӑӛ ӢӘӞӔӑӘӓӐӜ 

ӞӘӠӕӔӚӡ. ӛӘӐөӜӘӐӗ, Ӡӝӛ ӜӔӑӘӡӛӘӔӠӘ ӡӘӡӢӔӛӐ ӛӪӘӠӔ ӛӝӪӣӚӝӑӔӑӨӘ ӣӤӠӝ ӛӓӒӠӐӓӘӐ 

ӐӡӔӗӘ ӤӚӣӥӢӣӐӪӘӔӑӘӡ ӛӘӛӐӠӗ (ӣӤӠӝ ӕӠӪӚӐӓ ӐӛӘӡ ӨӔӡӐӮӔӑ ӘӮ. әӐӜӘӡ ӤӘӖ. 

ӛӐӡӐӚӐӗӛӪӝӓӜӔӝӑӐ, Ӣ.2). ӡӘӡӢӔӛӐӨӘ, ӠӝӛӔӚӘӪ ӐӠӐӐ ӬӝӜӐӡӬӝӠӣӚ ӛӓӒӝӛӐӠӔӑӐӨӘ, 

ӨӔӡӐӫӚӝӐ ӔӠӗӓӠӝӣӚӐӓ ӛӘӛӓӘӜӐӠӔӝӑӓӔӡ ӤӐӖӣӠӘ ӒӐӠӓӐӥӛӜӔӑӘӡ ӛӠӐӕӐӚӘ, ӣӠӗӘӔӠӗ- 

әӝӜәӣӠӔӜӢӣӚӘ, ӗӕӘӗӜӔӑӣӠӘ ӞӠӝӪӔӡӔӑӘ. ӨӔӡӐӑӐӛӘӡӘ ӪӕӚӘӚӔӑӔӑӘ ӓӐӛӝәӘӓӔӑӣӚӘ 

ӘӥӜӔӑӐ ӛӘӛӓӘӜӐӠӔ ӤӐӖӣӠӘ ӠӔӐӥӪӘӔӑӘӡ ӡӘӡӬӠӐӤӔӖӔ. ӛӐӒӠӐӛ, ӠӔӐӥӪӘӐӗӐ ӡӘӡӬӠӐӤӔ  

ӡӣӡӢӐӓӐӐ ӓӐӛӝәӘӓӔӑӣӚӘ ӛӐӛӝӫӠӐӕӔӑӔӚӘ ӫӐӚӘӡ ӡӘӓӘӓӔӖӔ, ӐӛӘӢӝӛ ӡӣӚӐӪ ӐӠ ӣӜӓӐ 

ӕӔӚӝӓӝӗ, Ӡӝӛ ӣӞӘӠӐӢӔӡӐӓ ӬӝӜӐӡӬӝӠӣӚӘ ӤӐӖӔӑӡ ӛӘӕӘӦӔӑӗ. ӬӝӜӐӡӬӝӠӣӚӘ  ӤӐӖӔӑӘӡ 

ӡӐӑӝӚӝӝ  өӐӛӝӧӐӚӘӑӔӑӐӡ  ӨӔӡӐӫӚӝӐ ӬӘӜ ӣӡӬӠӔӑӓӔӡ ӛӠӐӕӐӚӘ ӠӗӣӚӘ ӪӕӚӘӚӔӑӐ,  ӠӘӡ 

ӨӔӛӓӔӒӐӪ  ӐӠӔ, ӠӝӛӔӚӛӐӪ ӒӐӜӘӪӐӓӐ ӒӐӠӓӐӥӛӜӐ, ӘӖӠӓӔӑӐ ӛӘӡӡӐӕӔ ӛӘӛӓӔӑӐӠӔӓ ӐӠӡӔӑӣӚ 

ӒӐӠӔӛӝӨӘ.  ӐӡӔӗӘӐ ӛӘӓӒӝӛӐ  ӬӐӠӛӝӜӐӥӛӜӗӐ әӚӐӡӘәӣӠ ӗӔӝӠӘӐӨӘ, ӠӝӛӔӚӘӪ, ӠӝӒӝӠӪ 

ӬӔӡӘ,  ӮӓӔӑӐ ӓӔӤӔӥӢӔӑӖӔ, ӛӐӠӪӕӚӘӡ ӡӐӖӦӕӠӔӑӖӔ, ӬӧӝӑӘӡ ӓӔӤӔӥӢӔӑӖӔ, ӓӘӡӚӝәӐӪӘӔӑӖӔ 

ӓӐ ӡӮӕӐ. ӐӡӔӗ ӨӔӛӗӮӕӔӕӐӨӘ ӡӐӭӘӠӝӐ ӛӘӕӘӦӝӗ ӠӐӦӐӪ әӠӘӢӘәӣӚӘ ӖӝӛӘӡ ӬӐӠӛӝӜӐӥӛӜӘ, 

ӠӝӛӚӘӡ ӨӔӛӓӔӒӐӪ ӞӠӝӪӔӡӘ ӐӦӐӠ ӨӔөӔӠӓӔӑӐ. 

$ 3.  ӓӘӤӣӖӣӠӘ, ӡӢӐӑӘӚӣӠӘ ӓӐ ӐӠӐӡӢӐӑӘӚӣӠӘ ӤӐӖӔӑӘ. 

ӖӝӒӯӔӠ, ӡӐӖӦӕӐӠӘ ӫӘӠӘӗӐӓ ӓӐ ӐӮӐӚ ӤӐӖӐӡ ӨӝӠӘӡ ӐӠӐӐ ӛәӕӔӗӠӐӓ ӒӐӛӝӮӐӢӣӚӘ. 

ӛӐӨӘӜ, ӐӛӑӝӑӔӜ Ӡӝӛ ӒӕӐӥӕӡ, ӓӘӤӣӖӣӠӘ (ӐӠӐ ӓӘӤӣӖӘӣӠӘ, ӐӠӐӛӔӓ-ӓӘӤӣӖӣӠӘ)  
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ӐӠӐӛәӕӔӗӠӐӓ ӒӐӛӝӮӐӢӣӚӘ  ӡӐӖӦӕӐӠӘ. ӮӨӘӠӐӓ, ӐӡӔӗӘ  ӞӠӝӪӔӡӔӑӘ –ӢӘӞӔӑӘ  ӐӠӐӐ  

ӛәӕӔӗӠӐӓ ӒӐӛӝӮӐӢӣӚӘ ӓӐ ӒӐӜӡӮӕӐӕӔӑӣӚӘ. ӨӔӡӐӫӚӝӐ  ӛӔӝӠӔ ӢӘӞӛӐ ӘӛӫӚӐӕӠӝӡ ӐӜ 

ӛӝӮӓӔӡ ӛӝӬӔӡӠӘӒӔӑӐ-ӣӬӔӡӠӘӒӝӑӐ (ӒӐӜӬӔӡӠӘӒӔӑӐ).  ӐӡӔӗ ӓӠӝӡ  ӨӔӡӐӫӚӝӐ ӤӐӖӣӠӘ 

ӒӐӠӓӐӥӛӜӐ ӫӐӚӘӐӜ ӡӬӠӐӤӐӓ ӒӐӜӕӘӗӐӠӓӔӡ ӛӗӔӚ ӛӝӪӣӚӝӑӐӨӘ;  Ӑӛ  ӨӔӛӗӮӕӔӕӐӨӘ ӐӛӑӝӑӔӜ, 

Ӡӝӛ ӞӠӝӪӔӡӘ ӐӠӐӐ әӝӜӢӠӝӚӘӠӔӑӐӓӘ. ӨӔӡӐӫӚӔӑӔӚӘӐ  ӐӡӔӕӔ, Ӡӝӛ ӠӐӛӓӔӜӘӛӔ ӢӘӞӘӡ 

ӤӐӖӣӠӘ ӒӐӠӓӐӥӛӜӐ ӓӐӘӬӧӝӡ ӗӘӗӥӛӘӡ ӔӠӗӓӠӝӣӚӐӓ. ӒӐӜӐӡӮӕӐӕӔӑӔӜ ӬӐӠӛӝӜӐӥӛӜӘӡ 

өӐӡӐӮӕӘӡ ӡӘөӥӐӠӔӡ ӓӐ  ӬӐӠӛӝӜӐӥӛӜӘӡ ӖӠӓӘӡ ӡӘөӥӐӠӔӡ. ӛӐӗ ӐӡӐӮӡӜӔӚӐӓ  ӐӠӡӔӑӝӑӡ ӛӗӔӚӘ 

ӠӘӒӘ ӗӔӝӠӘӔӑӘӡӐ, ӠӝӛӔӚӔӑӡӐӪ өӕӔӜ Ӑӥ ӐӠ ӨӔӕӔӮӔӑӘӗ. Ӑӛ ӓӠӝӡ  ӛӘӦӔӑӣӚ ӤӐӖӐӗӐ 

ӣӛӠӐӕӚӔӡӝӑӐ, ӠӝӒӝӠӪ ӬӔӡӘ, ӓӘӓӮӐӜӡ ӕӔӠ ӘӜӐӠөӣӜӔӑӡ  ӡӢӠӣӥӢӣӠӐӡ ӓӐ ӐӛӘӢӝӛӐӪ ӛӐӗ 

ӣӬӝӓӔӑӔӜ ӐӠӡӢӐӑӘӚӣӠ ӤӐӖӔӑӡ. ӖӝӒӐӓӐӓ, Ӕӡ ӞӠӝӪӔӡӘ, ӠӝӒӝӠӪ ӣәӕӔ ӐӦӕӜӘӨӜӔӗ 

ӖӔӛӝӗ, ӓӐӛӝәӘӓӔӑӣӚӘӐ ӢӔӛӞӔӠӐӢӣӠӐӖӔ ӓӐ ӓӠӝӖӔ.  Ӕӡ әӘ ӘӛӘӡ ӛӐөӕӔӜӔӑӔӚӘӐ, Ӡӝӛ 

ӢӔӛӞӔӠӐӢӣӠӐ ӠӝӒӝӠӘ ӓӐӑӐӚӘӪ ӐӠ ӣӜӓӐ Әӧӝӡ Әӡ, ӓӠӝ ӛӐӘӜӪ ӗӐӕӘӡӐӡ ӒӐӘӢӐӜӡ ӓӐ 

ӛӐӡӐӚӐ ӒӐӓӐӕӐ ӐӠӐӡӢӐӑӘӚӣӠӘӓӐӜ ӡӢӐӑӘӚӣӠ ӛӓӒӝӛӐӠӔӝӑӐӨӘ.  

$ 4.   ӞӝӚӘӛӝӠӤӘӖӛӘ, ӤӐӖӣӠӘ ӒӐӠӓӐӥӛӜӘӡ ӔӠӗ-ӔӠӗӘ ӢӘӞӘ 

ӡӘӡӢӔӛӘӡ  ӤӐӖӣӠӘ ӨӔӛӐӓӒӔӜӚӝӑӘӡ ӜӔӑӘӡӛӘӔӠӘ ӪӕӚӘӚӔӑӐ ӣӜӓӐ Әӧӝӡ 

ӗӕӘӗӜӔӑӣӠӘ ӞӠӝӪӔӡӘ, ӠӝӛӔӚӡӐӪ ӛӘӕӧӐӕӐӠӗ ӡӐӛӧӐӠӝӡ ӔӜӢӠӝӞӘӘӡ ӒӐӖӠӓӘӡәӔӜ ӓӐ 

өӐәӔӢӘӚӘ ӡӘӡӢӔӛӘӡӗӕӘӡ ӒӐӜӮӘӚӣӚӘ ӗӔӠӛӝӓӘӜӐӛӘәӣӠӘ ӞӐӠӐӛӔӢӠӔӑӘӡ ӨӔӡӐӑӐӛӘӡӘ 

ӪӕӚӘӚӔӑӔӑӘӡәӔӜ.  ӠӔӐӥӪӘӘӡ ӛӐӛӝӫӠӐӕӔӑӔӚӘ ӫӐӚӐ ӒӐӜӘӡӐӖӦӕӠӔӑӐ ӗӔӠӛӝӓӘӜӐӛӘәӣӠӘ 

ӞӐӠӐӛӔӢӠӔӑӘӗ, ӠӝӛӚӔӑӘӪ ӒӐӜӡӐӮӘӚӕӔӚӘ ӤӐӖӘӡ ӓӘӓ ӐӠӔӔӑӡ ӨӔӔӡӐӑӐӛӔӑӐ. ӛӐӒӠӐӛ,  

ӒӐӠӓӐӥӛӜӘӡ ӬӔӡӘ ӫӚӘӔӠӐӐ ӓӐӛӝәӘӓӔӑӣӚӘ ӡӘӡӢӔӛӘӡ ӛӓӒӝӛӐӠӔӝӑӘӡ ӪӐӚәӔӣӚ 

ӣӛӜӘӨӕӜӔӚӝ  ӒӐӓӐӮӠӔӑӖӔ, ӡӘӡӢӔӛӘӡ ӡӐӬӧӘӡӘ ӛӓӒӝӛӐӠӔӝӑӘӓӐӜ.  ӗӣ ӡӘӡӢӔӛӐ 

ӛӔӢӐӡӢӐӑӘӚӣӠӘӐ (ӐӠӐӡӢӐӑӘӚӣӠӘ), ӛӐӨӘӜ ӧӕӔӚӐ ӨӔӡӐӫӚӝ ӤӚӣӥӢӣӐӪӘӐӡ ӨӔӣӫӚӘӐ 

ӒӐӛӝӘӬӕӘӝӡ ӗӐӕӘӡӣӤӐӚӘ ӔӜӔӠӒӘӘӡ ӒӐӖӠӓӐ, Ӕ.Ә. ӡӐӬӧӘӡӘ ӛӓӒӝӛӐӠӔӝӑӐ ӐӠӐӛӓӒӠӐӓӘӐ.  

ӐӠӐӛӓӒӠӐӓӝӑӐ ӨӔӘӫӚӔӑӐ ӨӔӜӐӠөӣӜӓӔӡ ӪӝӢӐ ӮӜӘӗ, ӗӣ ӒӕӮӕӓӔӑӐ ӠӐӘӛӔ  ӘӡӔӗӘ ӑӐӠӘӔӠӘ, 

ӠӝӛӔӚӘӪ ӮӔӚӡ ӣӨӚӘӡ ӤӐӖӣӠ ӒӐӠӓӐӥӛӜӐӡ. Ӕӡ ӨӔӘӫӚӔӑӐ Әӧӝӡ ӐӢӝӛӔӑӘӡ ӛӘӒӠӐӪӘӘӡ ӐӜ 

ӓӘӤӣӖӘӘӡ ӮӔӚӨӔӛӨӚӔӚӘ ӑӐӠӘӔӠӘ. ӐӡӔӗӘ ӡӘӡӢӔӛӔӑӘӪ ӒӐӜӔәӣӗӕӜӔӑӐ ӛӔӢӐӡӢӐӑӘӚӣӠӡ.   

ӒӘӑӡӛӐ өӐӐӢӐӠӐ ӐӜӐӚӘӖӘ ӡӮӕӐӓӐӡӮӕӐ ӠӐӝӓӔӜӝӑӘӡ ӐӢӝӛӔӑӘӡ ӒӐӓӐӜӐӬӘӚӔӑӐӖӔ ӡӮӕӐӓӐӡӮӕӐ  

ӛӝӪӣӚӝӑӐӨӘ.  Ӑӛ ӔӥӡӞӔӠӘӛӔӜӢӛӐ Әӡ ӛӘӘӧӕӐӜӐ ӓӐӡәӕӜӐӛӓӔ, Ӡӝӛ ӤӐӖӣӠӘ ӒӐӠӓӐӥӛӜӔӑӘӡ 

ӓӘӓӘ ӜӐӬӘӚӘ ӘӬӧӔӑӐ ӤӘӖӘәӣӠӐӓ ӒӐӜӡӮӕӐӕӔӑӣӚӘ ӪӔӜӢӠӔӑӘӡ өӐӡӐӮӕӘӗ (ӬӐӠӛӝӥӛӜӘӗ), 

ӠӘӡ ӨӔӛӓӔӒӐӪ Әӡ өӐӜӐӡӐӮӔӑӘ, ӠӝӛӚӔӑӛӐӪ ӒӐӜӘӪӐӓӔӡ ӒӐӠӓӐӥӛӜӐ, ӘӖӠӓӔӑӘӐӜ ӘӛӐӕӔ ӐӠӔӨӘ. 

ӨӔӡӐӑӐӛӘӡӘ ӠӔӐӥӪӘӐ ӐӠӘӡ ӰӔӢӔӠӝӒӔӜӣӚӘ Әӛ ӗӕӐӚӡӐӖӠӘӡӘӗ, Ӡӝӛ ӒӐӠӓӐӥӛӜӘӡ ӓӠӝӡ 

ӡӘӡӢӔӛӐӨӘ ӐӠӡӔӑӝӑӔӜ  ӔӠӗӒӕӐӠӝӕӜӔӑӘӡ ӬӧӕӔӢӘӡ ӐӠӔӔӔӑӘ (ӛӐәӠӝӡәӝӞӣӚӘ ӖӔӓӐӞӘӠӔӑӘ), 

ӛӘӣӮӔӓӐӕӐӓ ӘӛӘӡӐ, Ӡӝӛ ӠӝӒӝӠӪ ӡӐӬӧӘӡӘ, ӘӡӔ ӡӐӑӝӚӝӝ ӛӓӒӝӛӐӠӔӝӑӐ  ӔӠӗӤӐӖӘӐӜӘӐ. 

ӠӝӒӝӠӪ ӬӔӡӘ, ӛӘӘөӜӔӕӔӜ, Ӡӝӛ ӡӢӐӑӘӚӣӠӘ өӐӜӐӡӐӮӔӑӘ (ӪӔӜӢӠӔӑӘ) ӨӔӘӫӚӔӑӐ әӠӘӡӢӐӚӘӡ 

ӨӘӒӜӘӗӐӪ ӬӐӠӛӝӘӥӛӜӐӡ. ӛӐӒӠӐӛ, ӮӨӘӠ ӨӔӛӗӮӕӔӕӐӨӘ, ӘӡӘӜӘ ӬӐӠӛӝӘӥӛӜӔӑӘӐӜ ӛӐӠӪӕӚӔӑӘӡ,  

әӠӘӡӢӐӚӔӑӘӡ, ӝӠӔӣӚӔӑӘӡ, ӬӧӝӑӘӡ ӓӔӤӔӥӢӔӑӘӡ ӡӐӖӦӕӠӔӑӖӔ, ӓӘӡӚӝәӐӪӘӔӑӖӔ ӓӐ ӡӮӕӐ.  

ӒӐӠӓӐ ӐӛӘӡӐ,  ӨӔӘӫӚӔӑӐ Ӡӝӛ ӡӐӬӧӘӡ ӛӓӒӝӛӐӠӔӝӑӐӨӘ ӐӜӣ ӗӐӕӘӓӐӜӕӔ Әӧӝӡ өӐӜӐӡӐӮӘ 

ӐӠӐӛӓӒӠӐӓӘ (ӥӕӔәӠӘӢӘәӣӚӘ ӔӛӑӠӘӝӜӘ).  ӛӐӒӠӐӛ, ӠӝӒӝӠӪ әӘ ӨӔӘӥӛӜӔӑӐ ӨӔӡӐӑӐӛӘӡӘ 

ӞӘӠӝӑӔӑӘ (ӛӐӒ. ӢӔӛӞӔӠӐӢӣӠӘӡ ӛӧӘӡӘ ӪӕӚӘӚӔӑӐ), Әӡ ӘӥӪӔӕӐ ӖӔәӠӘӢӘәӣӚӐӓ. өӐӜӐӡӐӮӘӡ  
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ӐӡӔӗ ӬӐӠӛӝӥӛӜӐӡ ӣӬӝӓӔӑӔӜ  ӐӗӔӠӛӣӚӡ, ӒӐӜӡӮӕӐӕӔӑӘӗ ӗӔӠӛӣӚӐӓ 

ӒӐӐӥӢӘӣӠӔӑӣӚӘӡӐӒӐӜ. ӐӡӔӗӘ ӢӘӞӘӡ ӒӐӠӓӐӥӛӜӔӑӘ  ӓӐӛӐӮӐӡӘӗӔӑӔӚӘӐ ӜӘӕӗӘӔӠӔӑӐӗӐ 

ӣӓӘӓӔӡӘ ӜӐӬӘӚӘӡӐӗӕӘӡ ӓӐ Әӡ ӪӜӝӑӘӚӘӐ, ӠӝӒӝӠӪ ӞӝӚӘӛӝӠӤӣӚӘ ӤӐӖӣӠӘ ӒӐӠӓӐӥӛӜӐ.  

ӐӦӕӜӘӨӜӝӗ, Ӡӝӛ ӞӝӚӘӛӝӠӤӣӚӘ ӒӐӠӓӐӥӛӜӘӡ ӡӘөӥӐӠӔ ӡӐәӛӐӝӓ ӓӐӑӐӚӘӐ, ӕӘӓӠӔ 

ӜӐӓӜӝӑӘӡ  (ӛӓӜӐӠ ӛӓӒӝӛӐӠӔӝӑӐӨӘ ӐӠӡӔӑӣӚӘ ӜӘӕӗӘӔӠӔӑӘӡ)    әӠӘӡӢӐӚӘӖӐӪӘӘӡ ӡӘөӥӐӠӔ. 

ӛӐӒӠӐӛ, ӞӝӚӘӛӝӠӤӣӚӘ ӒӐӠӓӐӥӛӜӘӡ ӡӘөӥӐӠӔ ӑӔӕӠӐӓ ӛӐӦӐӚӘӐ Әӛ ӒӐӠӓӐӥӛӜӐӗӐ 

ӡӘөӥӐӠӔӔӑӖӔ, ӠӝӛӚӔӑӘӪ ӛӘӛӓӘӜӐӠӔӝӑӔӜ ӨӔӛӐӓӒӔӜӚӝӑӘӡ ӪӕӚӘӚӔӑӘӗ. ӛӐӗ ӒӐӜӮӘӚӕӐӡ 

өӕӔӜ Ӑӥ ӐӠ ӨӔӕӣӓӒӔӑӘӗ.  ӖӝӒӘӔӠӗ  ӛӧӐӠ ӮӡӜӐӠӔӑӨӘ ӒӐӪӘӕӔӑӘӡӐӡ ӮӓӔӑӐ ӫӐӚӘӐӜ ӡӬӠӐӤӘ 

ӒӐӠӓӐӥӛӜӐ, ӠӝӛӚӘӡ ӓӠӝӡӐӪ ӛӘӘӦӔӑӐ ӘӛӐӕӔ ӨӔӛӐӓӒӔӜӚӝӑӘӡ ӔӠӗӤӐӖӘӐӜӘ ӡӢӠӣӥӢӣӠӐ, 

ӠӐӪ ӰӥӝӜӓӐ ӡӐӬӧӘӡӡ. ӐӡӔӗ ӒӐӠӓӐӥӛӜӔӑӡ  ӣӬӝӓӔӑӔӜ ӛӐӡӘӣӠ ӒӐӠӓӐӥӛӜӔӑӡ. ӐӡӔӗӘ 

ӒӐӠӓӐӥӛӜӔӑӘ ӛӘӛӓӘӜӐӠӔӑӡ ӒӐӠәӕӔӣӚӘ ӢӔӛӞӔӠӐӢӣӠӣӚ ӘӜӢӔӠӕӐӚӔӑӨӘ ӓӐ ӜӐӔӠӗӔӑӨӘ; 

ӡӞӘӚӔӜӫӘӡ ӐӚӣӛӘӜӗӐӜ, ӗӣӗӘӐӡӗӐӜ, ӒӐӚӘӣӛӗӐӜ, ӒӔӠӛӐӜӘӣӛӗӐӜ ӓӐ ӡӮӕӐ. ӖӝӒӯӔӠ, ӛӐӗӘ 

ӗӐӕӘӓӐӜ ӐӪӘӚӔӑӐ ӨӔӡӐӫӚӔӑӔӚӘӐ ӡӬӠӐӤӘ ӒӐӓӐӪӘӕӔӑӘӗ.  Ӕӡ ӒӐӠӓӐӥӛӜӐ ӗӔӠӛӣӚӐӓ 

ӐӥӢӘӕӘӠӔӑӣӚӘӐ ӓӐ ӐӛӘӢӝӛӐӪ ӛӘӛӓӘӜӐӠӔӝӑӡ ӡӬӠӐӤӐӓ.  ӮӨӘӠӐӓ, ӐӮӚӐӓ ӬӐӠӛӝӥӛӜӘӚӘ 

әӠӘӡӢӐӚӔӑӘ әӕӔӗӔӜ ӛӐӦӐӚӢӔӛӞӔӠӐӢӣӠӣӚ ӤӐӖӐӡ ӓӐ ӛӐӗӗӐӜ ӐӠ ӐӠӘӐӜ 

әӠӘӡӢӐӚӝӒӔӝӛӔӢӠӘӣӚӐӓ ӓӐәӐӕӨӘӠӔӑӣӚӜӘ.  ӗӣӛӪӐ, ӬӐӠӛӝӥӛӜӘӚ әӠӘӡӢӐӚӔӑӖӔ 

ӓӐӘӛӖӘӠӔӑӐ  ӑӠӢӧӔӚӘ ӒӕӔӠӓӔӑӘ әӠӘӡӢӐӚӝӒӠӐӤӘӘӡ ӓӐӑӐӚӘ ӘӜӓӔӥӡӔӑӘӗ, ӠӝӛӚӔӑӘӪ 

ӔӛӗӮӕӔӕӘӐӜ ӡӐӬӧӘӡӘ ӤӐӖӘӡ ӘӜӓӔӥӡӔӑӡ  ӓӐ ӮӐӜӓӐӮӐӜ ӛӐӠӢӔӜӡӘӢӘӡ әӠӘӡӢӐӚӔӑӘӡ 

ӰӐӑӘӢӣӡӡӐӪ. ӖӝӒӯӔӠ ӐӣӪӘӚӔӑӔӚӘӐ,  ӜӐӛӖӐӓӘӡ ӛӘӦӔӑӘӡ ӨӔӛӓӔӒ (ӒӐӜӡӐәӣӗӠӔӑӘӗ 

ӬӠӗӝӑӘӡ ӨӔӛӓӒӝӛ)  ӛӘӡӘ ӓӐӑӐӚ ӢӔӛӞӔӠӐӢӣӠӐӖӔ  (200-250 ӒӠӐӓӣӡӘ) ӓӐӧӝӕӜӔӑӐ 

ӒӐӠәӕӔӣӚӘ ӓӠӝӘӗ, ӠӝӛӚӘӡ ӓӠӝӡӐӪ ӮӓӔӑӐ ӨӘӜӐӒӐӜӘ ӫӐӑӕӔӑӘӡ ӛӝӮӡӜӐ. Ӑӛ 

ӢӔӛӞӔӠӐӢӣӠӐӖӔ ӒӐӐӓӕӘӚӔӑӣӚӘӐ ӓӘӡӚӝәӐӪӘӔӑӘӡ ӛӝӫӠӐӝӑӐ, ӠӘӡ ӒӐӛӝӪ ӮӓӔӑӐ ӫӐӑӕӔӑӘӡ 

ӠӔӚӐӥӡӐӪӘӐ. Ӕӡ ӞӠӝӪӔӡӘ ӪӜӝӑӘӚӘӐ ӛӝӨӕӔӑӘӡ ӡӐӮӔӚӘӗ ӐӜӣ ӮӓӔӑӐ ӜӐӛӖӐӓӘӡ ӫӐӑӕӔӑӘӡӐӒӐӜ 

ӒӐӛӝӗӐӕӘӡӣӤӚӔӑӐ.  ӗӣ ӓӐӧӝӕӜӔӑӘӡ ӓӠӝӡ ӒӐӕӖӠӓӘӗ, ӛӐӨӘӜ ӓӘӡӚӝәӐӪӘӔӑӖӔ, 

ӛӐӠӪӕӚӘӡ ӡӐӖӦӕӠӔӑӖӔ ӓӐ ӡӮӕӐ ӡӐӮӘӡ ӓӔӤӔӥӢӔӑӖӔ ӘӬӧӔӑӐ әӐӠӑӘӓӔӑӘӡ ӒӐӛӝӧӝӤӐ. Ӕӡ 

ӛӝӕӚӔӜӐ, ӪӜӝӑӘӚӘӐ, ӠӝӒӝӠӪ ӓӐӑӔӠӔӑӐ ӐӜӣ ӓӐӑӔӠӔӑӘӡ ӞӠӝӪӔӡӘ.  ӑӣӜӔӑӠӘӕӘӐ, Ӡӝӛ 

ӝӠӘӕӔ ӞӠӝӪӔӡӘ ӖӔӛӝӥӛӔӓӔӑӐӡ ӐӮӓӔӜӡ ӛӐӡӐӚӘӡ ӡӘӛӢәӘӪӔӖӔӪ ӓӐ ӞӚӐӡӢӘәӣӠӝӑӐӖӔӪ.  

әӝӜәӠӔӢӣӚӐӓ ӛӝӨӕӔӑӐ ӮӔӚӡ ӣӬӧӝӑӡ ӞӚӐӡӢӘәӣӠӝӑӘӡ ӖӠӓӐӡ, ӓӘӡӚӝәӐӪӘӔӑӘӡ 

ӛӝӫӠӐӝӑӘӡ ӒӐӐӓӕӘӚӔӑӘӡ ӒӐӛӝ. ӠӐӪ ӨӔӔӮӔӑӐ  ӓӐӑӔӠӔӑӐӡ, ӘӒӘ ӖӠӓӘӡ ӡӘӛӢәӘӪӔӡ 

әӐӠӑӘӓӔӑӘӡ ӒӐӛӝӧӝӤӘӡ ӮӐӠӯӖӔ, ӛӐӒӠӐӛ  ӐӛӪӘӠӔӑӡ ӞӚӐӡӢӘәӣӠӝӑӐӡ.  

$ 5.  ӛӐӠӢӔӜӡӘӢӣӚӘ ӤӐӖӣӠӘ ӒӐӠӓӐӥӛӜӐ 

ӛӐӠӢӔӜӡӘӢӡ  ӣӬӝӓӔӑӔӜ ӓӘӓӘ ӡӘӛӐӒӠӘӡ ӛӥӝӜӔ  ӡӢӠӣӥӢӣӠӣӚ ӛӓӒӔӜӔӚӡ, 

ӠӝӛӔӚӘӪ ӬӐӠӛӝӘӥӛӜӔӑӐ  ӒӐӪӘӕӔӑӘӡӐӡ (ӐәӐӓӔӛӘәӝӡ Ӓ. әӣӠӓӘӣӛӝӕӘӡ ӒӐӜӛӐӠӢӔӑӘӗ–
ӛӐӠӢӔӜӡӘӢӘ ӔӡӐӐ ӜӐӮӨӘӠӑӐӓӘӡ ӒӐӓӐӯӔӠӔӑӣӚӘ ӛӧӐӠӘ ӮӡӜӐӠӘ ӐӚӤӐ –ӛӪә ӠәӘӜӐӨӘ).  ӐӡӔӗӘ 

ӤӐӖӣӠӘ ӒӐӠӓӐӥӛӜӐ ӛӘӔәӣӗӕӜӔӑӐ  ӒӐӠӓӐӥӛӜӐӡ ӫӕӠӘӡ ӛӔӥӐӜӘӖӛӘӗ.  Ӑӛ ӓӠӝӡ 

ӛӘӛӓӘӜӐӠӔӝӑӡ ӐӢӝӛӗӐ ӣӠӗӘӔӠӗӒӐӜӚӐӒӔӑӐ ӛӝӬӔӡӠӘӒӔӑӣӚӐӓ, ӗӐӜӐӪ ӘӡӔ, Ӡӝӛ 

ӛӔӖӝӑӔӚӘ ӐӢӝӛӔӑӘӡ ӣӠӗӘӔӠӗӬӐӜӐӪӕӚӔӑӘӡ ӡӘӓӘӓӔ ӜӐәӚӔӑӘӐ ӐӢӝӛӗӐӨӝӠӘӡ ӛӐӜӫӘӚӖӔ. 

әӠӘӡӢӐӚӣӠӘ ӒӘӡӝӡӘӡ ӒӐӠӓӐӥӛӜӐ ӛӘәӠӝӐӠӔӨӘ  ӓӐӘӧӕӐӜӔӑӐ,   ӛӘӡӘ  ӣӯӠӔӓӘӡ ӓӔӤӠӝӛӐ- 
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ӪӘӐӛӓӔ ӓӐ  ӛӐӠӢӔӜӡӘӢӣӚӘ ӒӐӠӓӐӥӛӜӘӡ 

ӑӝӚӝ ӤӐӖӐ ӨӔӡӐӫӚӔӑӔӚӘӐ ӒӐӜӮӘӚӣӚ 

ӘӥӜӔӡ, ӠӝӒӝӠӪ ӡӐӬӧӘӡӘ ӤӐӖӘӡ 

ӔӠӗӒӕӐӠӝӕӐӜӘ ӓӔӤӝӠӛӐӪӘӐ (ӡӣӠ. 37). 

ӓӔӤӝӠӛӐӪӘӘӡ  ӡӘӓӘӓӔ ӛӪӘӠӔӐ ӓӐ 

ӛӔӠӧӔӝӑӡ 1-10 %-ӛӓӔ.  ӛӐӠӢӔӜӡӘӢӣӚӘ 

ӒӐӠӓӐӥӛӜӘӡ ӐӣӪӘӚӔӑӔӚӘ ӞӘӠӝӑӐӐ, Ӡӝӛ 

ӡӢӐӑӘӚӣӠӘ ӤӐӖӘӡ ӬӐӠӛӝӥӛӜӐ ӓӐ ӖӠӓӐ   

ӡӣӠ.  37. ӬӪә-Әӡ ӒӐӓӡӐӕӚӐ ӛӪә ӡӢӠӣӥӢӣӠӐӨӘ, ӫӕӠӘӡ ӓӔӤӝӠӛӐӪӘӘӗ 

ӐӠӐӡӢӐӑӘӚӣӠ ӤӐӖӐӨӘ ӛӘӛӓӘӜӐӠӔӝӑӓӔӡ ӘӡӔ, Ӡӝӛ ӨӔӜӐӠөӣӜӓӔӡ ӤӐӖӐӗӐ ӨӝӠӘӡ 

ӛӝӬӔӡӠӘӒӔӑӣӚӘ әӝӜӢӐӥӢӘ. ӛӐӠӢӔӜӡӘӢӣӚӘ әӠӘӡӢӐӚӔӑӘӡ ӬӐӠӛӝӥӛӜӐ  ӛӘӛӓӘӜӐӠӔӝӑӡ 

ӓӘӓӘ ӡӘөӥӐӠӘӗ ӓӐ ӐӠӐӐ ӐӣӪӘӚӔӑӔӚӘ ӡӘӗӑӣӠӘ ӤӚӣӥӢӣӐӪӘӔӑӘ.  ӬӐӠӛӝӥӛӜӘӚӘ ӤӐӖӘӡ 

ӖӔӛӝӥӛӔӓӔӑӘӡ ӒӐӛӝ, ӡӐӬӧӘӡ ӤӐӖӐӖӔ ӔӜӔӠӒӔӢӘәӣӚӘ ӑӐӠӘӔӠӘ ӡӐӖӦӕӠӘӡ 

ӒӐӓӐӡӐӜӐӪӕӚӔӑӚӐӓ ӑӔӕӠӐӓ ӓӐӑӐӚӘӐ, ӕӘӓӠӔ ӒӐӛӧӝӤӘ ӡӐӖӦӕӠӘӡӐӗӕӘӡ; 

ӬӝӜӐӡӬӝӠӝӑӘӓӐӜ ӛӪӘӠӔ ӒӐӓӐӮӠӘӡ ӨӔӛӗӮӕӔӕӐӨӘӪ әӘ ӘӒӘ ӥӠӔӑӐ ӓӐ әӠӘӡӢӐӚӘ  ӘӖӠӓӔӑӐ  

ӑӒӔӠӘӡ  ӡӘөӥӐӠӘӗ,  ӡӘӗӑӣӠӘ  ӐӥӢӘӕӐӪӘӘӡ  ӒӐӠӔӨӔӪ  (ӒӐӠӓӐӥӛӜӐ ӨӔӡӐӫӚӔӑӔӚӘӐ 

ӢӔӛӞӔӠӐӢӣӠӘӡ ӐӑӡӝӚӣӢӣӠӘ ӜӣӚӘӡ ӛӐӮӚӝӑӚӝӑӐӨӘӪ).  ӛӐӠӢӔӜӡӘӢӘӡ ӤӘӠӤӘӢӘӡ 

ӬӐӠӛӝӥӛӜӐ ӘӬӕӔӕӡ ӒӐӠӓӐӥӛӜӐӛӓӔ ӐӠӡӔӑӣӚӘ ӞӝӚӘӠӔӑӣӚӘ ӑӠӢӧӔӚӘ ӖӔӓӐӞӘӠӘӡ 

ӓӐӛӐӮӘӜӯӔӑӐӡ. ӐӛӘӡ ӒӐӛӝӧӔӜӔӑӐ ӨӔӡӐӫӚӔӑӔӚӘӐ 

ӤӝӠӛӘӡ ӒӐӠӓӐӥӛӜӘӡ ӔӥӡӞӔӠӘӛӔӜӢӣӚӘ 

ӓӐӓӒӔӜӘӡӐӗӕӘӡ. ӖӔӓӐӞӘӠӘ   ӘӬӧӔӑӡ ӨӔӛӝӑӠӣӜӔӑӐӡ  

Әӛ ӮӐӖӘӡ ӒӐӡӬӕӠӘӕ, ӠӝӛӔӚӘӪ ӛӘӘӦӔӑӐ ӛӘӡӘ 

әӠӘӡӢӐӚӘӡ ӰӐӑӘӢӣӡӣӠӘ ӡӘӑӠӢӧӘӡ  ӒӐӓӐәӕӔӗӘӡӐӡ. 

ӛӐӠӢӔӜӡӘӢӣӚӘ ӒӐӠӓӐӥӛӜӘӡӐӡ   ӤӐӖӐ ӬӪә ӒӘӡӝӡӘ 

ӡӣӠ. 38. ӑӠӢӧӔӚӘ ӖӔӓӐӞӘӠӘӡ ӒӐӛӠӣӓӔӑӐ ӛӐӠӢӔӜӡӘӢӣӚӘ ӒӐӠӓӐӥӛӜӘӡ ӒӐӛӝ 

ӒӐӓӐӓӘӡ   ӤӐӖӐ ӛӪә ӒӘӡӝӡӨӘ ӫӕӠӘӡ ӛӔӥӐӜӘӖӛӘӗ ӘӡӔ, Ӡӝӛ ӐӠ ӮӓӔӑӐ ӜӐӮӨӘӠӑӐӓӘӡ 

ӒӐӛӝӓӔӕӜӐ   ӠәӘӜӘӓӐӜ. ӛӐӠӢӔӜӡӘӢӨӘ ӒӐӮӡӜӘӚӘ ӜӐӮӨӘӠӑӐӓӘӡ ӐӢӝӛӔӑӘ ӛӓӔӑӐӠӔӑӔӜ 

ӝӥӢӐӔӓӠӣӚ ӡӘӪӐӠӘӔӚӔӔӑӨӘ (ӡӣӠ. 19,20). ӗӐӜӐӛӔӓӠӝӕӔ ӔӚӔӥӢӠӝӜӣӚӘ ӗӔӝӠӘӘӗ  

ӘӗӕӚӔӑӐ, Ӡӝӛ ӛӐӠӢӔӜӡӘӢӘӡ әӠӘӡӢӐӚӣӠӘ ӒӘӡӝӡӔӑӘӡ ӝӥӢӐӤӝӠӔӑӨӘ ӛӓӔӑӐӠӔ 

ӜӐӮӨӘӠӑӐӓӘ ӝӠӘ ӡӐӕӐӚӔӜӢӝ ӔӚӔӥӢӠӝӜӘӗ ӬӐӠӛӝӥӛӜӘӡ әӝӕӐӚӔӜӢӣӠ әӐӕӨӘӠӡ, ӣӐӮӚӝӔӡ 

ӝӠ ӠәӘӜӘӡ ӐӢӝӛӗӐӜ. ӓӐӜӐӠөӔӜӘ ӝӠӘ ӡӐӕӐӚӔӜӢӝ ӔӚӔӥӢӠӝӜӘ әӘ ӛӝӜӐӬӘӚӔӝӑӐӡ 

ӦӔӑӣӚӝӑӡ ӡӮӕӐ ӐӢӝӛӔӑӗӐӜ ӚӘӗӝӜӣӠ әӐӕӨӘӠӔӑӨӘ. ӛӐӠӢӔӜӡӘӢӨӘ ӬӐӠӛӝӥӛӜӘӚӘ Ӕӡ 

ӡӐӛӪӔӜӢӠӘӐӜӘ әӝӕӐӚӔӜӢӣӠӘ әӐӕӨӘӠӘ Fe-C-Fe  ӗӘӗӥӛӘӡ  ӐӗӯӔӠ ӫӚӘӔӠӘӐ ӚӘӗӝӜӣӠ 

әӐӕӨӘӠӖӔ. ӐӛӐӕӔ ӓӠӝӡ,  әӝӕӐӚӔӜӢӣӠӘ әӐӕӨӘӠӘ  ӘӗӕӚӔӑӐ ӫӐӚӘӐӜ ӛӐӒӐӠ (ӛӔӓӔӒ) әӐӕӨӘӠӐӓ 

ӓӐ ӨӔӣӫӚӘӐӗ ӓӐӔӥӕӔӛӓӔӑӐӠӝӜ  ӛӮӝӚӝӓ ӛӪӘӠӔ ӓӠӔәӐӓ ӓӔӤӝӠӛӐӪӘӔӑӡ.  ӡӬӝӠӔӓ 

ӐӛӘӗӐӐ ӒӐӜӞӘӠӝӑӔӑӣӚӘ ӛӐӠӢӔӜӡӘӢӘӡ ӛӐӦӐӚӘ ӡӘӛӐӒӠӔ ӓӐ ӡӘӛӧӘӤӔ. Ӑӥ, ӠӐ ӗӥӛӐ ӣӜӓӐ,  

ӒӐӡӐӗӕӐӚӘӡӬӘӜӔӑӔӚӘӐ ӐӡӔӕӔ  ӒӐӠӓӐӥӛӜӘӡ ӨӔӛӓӒӝӛӘ ӞӠӝӪӔӡӔӑӘ, ӛӐӗ ӨӝӠӘӡ ӧӕӔӚӐӖӔ 

ӛӜӘӨӕӜӔӚӝӕӐӜӘ ӨӘӜӐӒӐӜӘ ӜӐӠөӔӜӘ ӫӐӑӕӔӑӘ ӓӐ ӓӘӡӚӝәӐӪӘӔӑӘӡ ӓӘӓӘ ӡӘӛәӕӠӘӕӔ. ӐӠ ӣӜӓӐ          
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ӓӐӒӕӐӕӘӬӧӓӔӡ ӐӒӠӔӗӕӔ Әӡ ӒӐӠӔӛӝӔӑӐ, Ӡӝӛ ӛӐӠӢӔӜӡӘӢӘӡ ӞӚӐӡӢӘәӣӠӘ ӓӔӤӝӠӛӘӠӔӑӐ 

ӮӓӔӑӐ ӛӘӡ әӠӘӡӢӐӚӔӑӨӘ  ӓӔӤӝӠӛӐӪӘӣӚӘ ӝӠӔӣӚӔӑӘӡ 

ӬӐӠӛӝӥӛӜӘӗ, ӠӝӛӔӚӘӪ ӘӫӚӔӕӐ ӫӐӑӕӘӡ ӐәӝӛӝӓӐӪӘӘӡ әӐӠӒ 

ӡӐӨӣӐӚӔӑӐӡ (ӘӮ.ӡӣӠ. 37).   ӛӐӠӢӔӜӡӘӢӘӡ ӖӔӓӐӞӘӠӘ ӠөӔӑӐ ӘӡӔӕ 

ӑӠӢӧӚӐӓ, ӛӐӒӠӐӛ ӨӔӛӝӑӠӣӜӓӔӑӐ    ӒӐӠәӕӔӣӚӘ ӡӘӑӠӢӧӘӡ 

ӛӘӛӐӠӗ. әӔӠӫӝӓ (011)  ӛӐӠӢӔӜӡӘӢӘӡ ӡӘӑӠӢӧӔ ӮӓӔӑӐ  

ӞӐӠӐӚӔӚӣӠӘ (111)  ӐӣӡӢӔӜӘӢӘӡ ӡӘӑӠӢӧӘӡӐ, ӮӝӚӝ [11-1]  

ӛӘӛӐӠӗӣӚӔӑӐ ӞӐӠӐӚӔӚӣӠӘӐ [01-1] ӛӘӛӐӠӗӣӚӔӑӘӡӐ. Ӕӡ 

ӗӐӜӐӤӐӠӓӝӑӐ ӒӘӡӝӡӔӑӡ  ӨӝӠӘӡ ӪӜӝӑӘӚӘӐ, ӠӝӒӝӠӪ 

әӣӠӓӘӣӛӝӕ-ӖӐӥӡӘӡ ӝӠӔӜӢӐӪӘӣӚӘ ӗӐӜӐӤӐӠӓӝӑӐ, ӐӦӛӝӛөӔӜӘ 

ӛӔӪӜӘӔӠӔӑӘӡ ӡӐӞӐӢӘӕӡӐӪӔӛӝӓ. ӣӜӓӐ ӐӦӕӜӘӨӜӝӗ, Ӡӝӛ Ӕӡ ӗӐӜӐ- 

ӡӣӠ. 39Ӑ. ӛӪә-ӨӘ ӜӐӮӨӘӠӑӐӓӘӡ ӐӢӝӛӔӑӘ ӝӥӢӐӤӝӠӔӑӨӘ 

ӤӐӠӓӝӑӐ ӛӪӘӠӔӓ ӘӪӕӚӔӑӐ ӘӛӘӡӓӐ ӛӘӮӔӓӕӘӗ, ӗӣ ӠӝӒӝӠӘ ӨӔӓӒӔӜӘӚӝӑӘӡӐӐ  ӡӐӬӧӘӡӘ 

ӐӣӡӢӔӜӘӢӣӠӘ ӤӐӖӐ ӓӐ ӠӐ ӢӔӛӞӔӠӐӢӣӠӐӖӔ ӬӐӠӛӝӘӥӛӜӔӑӐ ӛӐӠӢӔӜӡӘӢӘ. ӨӔӡӐӑӐӛӘӡӐӓ,  

ӒӐӜӡӮӕӐӕӔӑӣӚӘӐ ӛӘӦӔӑӣӚӘ әӠӘӡӢӐӚӔӑӘӡ ӨӘӜӐӒӐӜӘ ӡӢӠӣӥӢӣӠӐӪ ӓӐ ӰӐӑӘӢӣӡӘӪ. 39,ӑ 

ӡӣӠӐӗӖӔ,   ӐӣӡӢӔӜӘӢӘӡ ӬӪә ӒӘӡӝӡӘӡ ӖӝӛӐ ӢӝӚӘӐ ӛӘӐӮӚӝӔӑӘӗ 3,55 ӐӜӒӡӢӠӔӛӘӡӐ, ӮӝӚӝ 

ӛӐӠӢӔӜӡӘӢӘӡ 2,86–Әӡ. ӑӣӜӔӑӠӘӕӘӐ, Ӡӝӛ ӡӐӭӘӠӝӐ 

ӐәӝӛӝӓӐӪӘӐ.  ӐәӝӛӝӓӐӪӘӘӡ ӒӐӜӡӮӕӐӕӔӑӘӡ 

ӨӔӡӐӛӪӘӠӔӑӚӐӓ ӛӐӢӠӘӪӐӛ ӣӜӓӐ ӒӐӜӘӪӐӓӝӡ  

ӞӚӐӡӢӘәӣӠӘ ӐӜ ӓӠӔәӐӓӘ ӓӔӤӝӠӛӐӪӘӐ, ӗӣ ӤӘӠӤӘӢӐ 

ӐӠ ӒӐӓӘӡ (ӒӐӜӭӝӚӐӕӡ) ӛӗӔӚ ӛӝӜӝәӠӘӡӢӐӚӣӠ ӜӘӛӣӨӡ. 

ӡӬӝӠӔӓ ӐӛӘӢӝӛӐӐ, Ӡӝӛ ӐӡӔӗӘ ӤӐӖӣӠӘ ӒӐӠӓӐӥӛӜӘӡ 

ӓӠӝӡ ӬӐӠӛӝӘӥӛӜӔӑӐ ӨӘӜӐӒӐӜӘ ӫӐӑӕӔӑӘ, ӠӐӪ ӘӬӕӔӕӡ 

ӜӘӛӣӨӘӡ ӒӐӠӔӒӐӜӘ ӤӝӠӛӘӡ ӪӕӚӘӚӔӑӐӡ, ӖӝӒӯӔӠ әӘ 

ӑӖӐӠӬӐӠӛӝӥӛӜӐӡ. ӛӔӝӠӔ ӛӮӠӘӕ, ӤӝӠӛӘӡ ӪӕӚӘӚӔӑӐ ӐӜ 

ӡӣӠ. 39 ӑ. ӰӐӑӘӢӣӡӣӠӘ ӡӢӔӠӔӝӒӠӐӤӘӣӚӘ ӡӐӛәӣӗӮӔӓӘ,  ӧӕӔӚӐ ӨӔӡӐӫӚӝ  ӛӐӠӢӔӜӡӘӢӘӡ ӢӘӞӘӡ (1–
4) ӞӝӚӣӡӔӑӘӡ ӒӐӜӚӐӒӔӑӘӗ ӓӐ ӨӔӡӐӑӐӛӘӡӘ ӨӘӜӐӒӐӜӘ ӡӢӠӣӥӢӣӠӘӡ ӡӥӔӛӔӑӘ 

“ӛӐӮӡӝӕӠӝӑӘӡ ӔӤӔӥӢӘ͟ ӒӐӛӝӧӔӜӔӑӣӚӘӐ ӢӔӥӜӘәӐӨӘ 

ӠӔӚӔӔӑӐӓ ӓӐ ӣәӕӔ  ӫӠӐӕӔӑӘӪ әӘӐ ӓӐӞӐӢӔӜӢӔӑӣӚӘ, 

ӠӐӡӐӪ ӪӐӚәӔ ӨӔӕӔӮӔӑӘӗ.  

 

ӡӣӠ.40.  ӛӐӠӢӔӜӡӘӢӘӡ ӚӐӠӢӧӔӑӘӡ ӒӐӜӚӐӒӔӑӐ ӞӐәӔӢӨӘ 

(ӒӐӛӭӝӚӘ ӔӚӔӥӢӠӝӜӣӚӘ ӛӘәӠӝӡәӝӞӘӐ- ӛӪә-ӤӝӚӐӓӘ 

10ǽ2ǫ3Ǵ-ӐӕӢӝӠӘ) 
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$ 6.  ӛӐӮӡӝӕӠӝӑӘӡ ӔӤӔӥӢӘ  ӓӐ  ӛӘӡӘ  ӐӠӡӘ 

ӛӐӠӢӔӜӡӘӢӣӚӘ ӒӐӠӓӐӥӛӜӐ ӛӘӛӓӘӜӐӠӔӑӡ ӠӝӒӝӠӪ ӡӣӤӗӐ ӚӘӗӝӜӔӑӨӘ, ӐӡӔӕӔ ӛӧӐӠ 

ӮӡӜӐӠӔӑӨӘ. ӘӒӘ ӐӠӘӡ ӛӧӐӠ ӮӡӜӐӠӔӑӨӘ ӛӠӐӕӐӚӘ ӒӐӠӓӐӥӛӜӔӑӘӡ ӞӠӝӢӝӢӘӞӘ. ӛӐӮӡӝӕӠӝӑӘӡ 

ӔӤӔӥӢӘ ӐӦӛӝөӔӜӔӚӘӐ ӡӣӤӗӐ ӚӘӝӜӔӑӨӘ, ӨӔӜӐӓӜӝӑӔӑӨӘ, ӘӝӜӣӠ, әӝӕӐӚӔӜӢӣӠ ӓӐ 

ӛӝӚӔәӣӚӣӠ әӠӘӡӢӐӚӔӑӨӘ; ӧӕӔӚӐӖӔ әӐӠӒӐӓ әӘ ӨӔӜӐӓӜӔӑӨӘ ӠәӘӜӘӡ ӤӣӫӔӖӔ, ӠӝӛӔӚӨӘӪ 

ӓӘӓӘ ӬӕӚӘӚӘ ӛӘӣӫӦӕӘӡ ӐәӐӓ.  Ӓ. әӣӠӓӘӣӛӝӕӡ.  ӓӘӓӘ ӞӔӠӡӞӔӥӢӘӕӐ Ӑӥӕӡ ӞӠӐӥӢӘәӣӚӘ 

ӒӐӛӝӧӔӜӔӑӘӡӐӗӕӘӡ ӛӘӡ ӘӡӔӗ ӗӕӘӡӔӑӐӡ,  ӠӝӒӝӠӘӪӐӐ ӤӝӠӛӘӡ ӓӘӓӘ ӪӕӚӘӚӔӑӐ 

ӨӔӑӠӣӜӔӑӣӚӘ ӒӐӠӓӐӥӛӜӘӡӐӡ. ӛӐӒӐӚӘӗӐӓ,   ӖӔӓӠӔәӐӓӘ ӛӐӡӐӚӔӑӘӡ ӓӐӡӐӛӖӐӓӔӑӚӐӓ, 

ӠӝӛӔӚӗӐӪ Ӑӥӕӗ ӣӜӐӠӘ ӐӦӘӓӒӘӜӝӜ ӞӘӠӕӔӚӐӓӘ ӤӝӠӛӐ ӒӐӮӣӠӔӑӘӡӐӡ, ӞӚӐӡӢӘәӣӠӘ 

ӓӔӤӝӠӛӐӪӘӘӡ ӨӔӛӓӔӒ Ӕ.Ӭ. ͟ӛӔӮӡӘӔӠӔӑӘӡ ӔӤӔӥӢӘ͟, ӐӡӔӕӔ ӖӔӒӐӛӢӐӠӣӚӘ ӗӕӘӡӔӑӔӑӘӡ 

ӒӐӛӝӛӟӦӐӕӜӔӑӐ ӛӐӠӢӔӜ-

ӡӘӢӣӚӘ ӒӐӠӓӐӥӛӜӘӡӐӡ 

ӖӝӒӘӔӠӗ ӚӘӗӝӜӔӑӨӘ. 

ӑӝӚӝ ӬӚӔӑӨӘ Ӕӡ 

ӛӝӕӚӔӜӔӑӘ ӒӐӮӓӐ 

ӡӐӘӜӢӔӠӔӡӝ ӓӐ ӒӐӛӝ-

ӕӚӔӜӘӚӘӐ ӠӘӒӘ ӨӔӜӐ-

ӓӜӝӑӔӑӘӡӐ ( ӗӘӗӑӔӠӘ, 

ӡӣӠ.41. TiNi -ӨӘ  ӬӐӠӛӝӥӛӜӘӚӘ ӛӐӠӢӔӜӡӘӢӘӡ әӠӘӡӢӐӚӔӑӘ 

(TiNi, ӑӠӘӜӯӐӝ ӠӗӣӚӘ ӨӔӓӒӔӜӘӚӝӑӔӑӘӗ), ӠӝӛӚӔӑӨӘӪ ӞӚӐӡӢӘәӣӠӝӑӘӡ 

ӔӚӔӛӔӜӢӐӠӣӚӘ ӒӐӛӝӕӚӘӜӔӑӐ ӛӘӛӓӘӜӐӠӔӝӑӡ ӨӔӑӠӣӜӔӑӣӚӘ ӛӐӠӢӔӜӡӘӢӣӚӘ 

ӒӐӠӓӐӥӛӜӘӡӐӡ.  41-Ӕ ӡӣӠӐӗӖӔ ӜӐөӕӔӜӔӑӘӐ ӢӘӢӐӜӘӡ ӜӘәӔӚӘӓӨӘ  (TiNi)  ӬӐӠӛӝӥӛӜӘӚӘ 

ӛӐӠӢӔӜӡӘӢӘӡ әӠӘӡӢӐӚӔӑӘ, ӜӔӚӘ ӒӐӪӘӕӔӑӘӡӐӡ ӛӐӠӪӮӜӘӓӐӜ ӛӐӠӯӕӜӘӕ. ӒӐӮӣӠӔӑӘӡӐӡ 

ӓӐӘӛӖӘӠӔӑӐ ӘӒӘӕӔ ӡӣӠӐӗӘ, ӛӐӯӕӜӘӓӐӜ ӛӐӠӪӮӜӘӕ, ӓӠӔәӐӓӘ ӝӠӔӣӚӔӑӘӡ ӬӠӛӝӥӛӜӘӗ. Ӑӛ 

ӨӔӜӐӓӜӔӑӨӘ ӨӔӡӐӫӚӔӑӔӚӘӐ ӡӠӣӚӘ ӞӘӠӓӐӞӘӠӘ ӓӐ ӨӔӑӠӣӜӔӑӣӚӘ ӒӐӠӓӐӥӛӜӐ. ӣәӕӔ 

ӓӐӛӖӐӓӔӑӣӚӘӐ ӐӡӔӕӔ  ӛӐӠӢӔӜӡӘӢӣӚӘ ӒӐӠӓӐӥӛӜӘӡ ӞӠӘӜӪӘӞӖӔ ӛӝӛӣӨӐӕӔ  ӫӠӐӕӔӑӘӪ, 

ӡӮӕӐӗӐ ӨӝӠӘӡ ӥӐӠӗӕӔӚӘ ӛәӕӚӔӕӠӔӑӘӡ ӛӘӔӠӐӪ, ӠӝӛӔӚӘӪ ӣәӕӔ ӡӐӥӐӠӗӕӔӚӝӨӘӪӐӐ 

ӓӐӞӐӢӔӜӢӔӑӣӚӘ. 

VII ӗӐӕӘ 

ӢӔӛӞӔӠӐӢӣӠӘӡ  ӒӐӕӚӔӜӐ ӚӘӗӝӜӗӐ ӛӓӒӝӛӐӠӔӝӑӐӖӔ 

$ 1. ӢӔӛӞӔӠӐӢӣӠӘӡ ӒӐӕӚӔӜӐ ӚӘӗӝӜӗӐ  ӤӐӖӣӠ ӛӓӒӝӛӐӠӔӝӑӐӖӔ 

ӒӐӜӐӡӮӕӐӕӔӑӔӜ  ӚӘӗӝӜӔӑӘӡ ӢӔӥӜӝӚӝӒӘӘӡ  ӡӐӛ ӫӘӠӘӗӐӓ ӡӐӮӔӡ: ӛӔӢӐӚӣӠӒӘӣӚӡ, 

ӛӔӥӐӜӘәӣӠӡ ӓӐ ӗӔӠӛӣӚӡ.  ӛӔӢӐӚӣӠӒӘӣӚӘ - ӔӡӐӐ ӡӐӭӘӠӝ ӨӔӛӐӓӒӔӜӚӝӑӘӡ ӚӘӗӝӜӘӡ 

ӛӘӦӔӑӐ; ӛӔӥӐӜӘәӣӠӘ-ӛӘӕӘӦӝӗ ӡӐӭӘӠӝ ӤӝӠӛӘӡ ӜӐӛӖӐӓӘ; ӗӔӠӛӣӚӘ-ӛӘӕӘӦӝӗ ӡӐӭӘӠӝ 

ӗӕӘӡӔӑӔӑӘ. ӗӔӠӛӣӚӘ ӓӐӛӣӨӐӕӔӑӘӡ  ӛӘӖӐӜӘӐ, ӒӐӠәӕӔӣӚ ӢӔӛӞӔӠӐӢӣӠӐӛӓӔ ӒӐӮӣӠӔӑӘӗ 

ӓӐ ӨӔӛӓӒӝӛӘ ӒӐӪӘӕӔӑӘӗ,  ӛӝӕӐӮӓӘӜӝӗ  ӡӐӭӘӠӝ ӪӕӚӘӚӔӑӐ ӚӘӗӝӜӘӡ ӐӒӔӑӣӚӔӑӐӨӘ.  
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ӗӔӠӛӣӚӘ ӓӐӛӣӨӐӕӔӑӘӡ ӫӘӠӘӗӐӓӘ 

ӤӐӥӢӝӠӔӑӘӐ  ӢӔӛӞӔӠӐӢӣӠӐ ӓӐ ӓӠӝ. 

ӐӛӘӢӝӛӐӪ, ӜӔӑӘӡӛӘӔӠӘ ӗӔӠӛӣӚӘ ӓӐӛӣӨӐӕӔӑӐ 

ӨӔӡӐӫӚӔӑӔӚӘӐ ӬӐӠӛӝӓӒӔӜӘӚ Әӧӝӡ ӒӠӐӤӘәӘӗ-

әӝӝӠӓӘӜӐӢӔӑӘӗ   t, ,, (ӡӣӠ. 41). ӗӔӠӛӣӚӘ 

ӓӐӛӣӨӐӕӔӑӐ ӮӐӡӘӐӗӓӔӑӐ ӞӐӠӐӛӔӢӠӔӑӘӗ: 

ӒӐӮӣӠӔӑӘӡ ӛӐӥӡӘӛӐӚӣӠӘ ӢӔӛӞӔӠӐӢӣӠӐ tmax, 

ӨӔӜӐӓӜӘӡ ӓӐӧӝӕӜӔӑӘӡ ӢӔӛӞӔӠӐӢӣӠӐ    time,   

 

ӡӣӠ. 42 ӗӔӠӛӣӚӘ ӓӐӛӣӨӐӕӔӑӘӡ ӒӐӠӐӤӘәӘ   t, . 
 

ӒӐӮӣӠӔӑӘӡ ӡӘөӥӐӠӔ v1  ӓӐ ӒӐӪӘӕӔӑӘӡ ӡӘөӥӐӠӔ v2.  ӗӣ  ӒӐӮӣӠӔӑӐ (ӐӜ ӒӐӪӘӕӔӑӐ) ӛӘӛӓӘӜӐӠӔ-

ӝӑӡ  ӗӐӜӐӑӐӠӘ ӡӘөӥӐӠӘӗ, ӛӐӨӘӜ ӓӐӮӠӘӡ әӣӗӮӔ (ӢӐӜӒӔӜӡӘ) ӛӣӓӛӘӕӘӐ.  ӐӠӐӗӐӜӐӑӐӠӘ ӒӐӮӣ-

ӠӔӑӘӡ ӨӔӛӗӮӕӔӕӐӨӘ ӘӥӜӔӑӐ ӢӔӛӞӔӠӐӢӣӠӘӡ ӞӘӠӕӔӚӘ ӬӐӠӛӝӔӑӣӚӘ ӓӠӝӘӗ vreal= dt/d.,  v,  

ӞӠӐӥӢӘәӐӨӘ ӣӤӠӝ ӒӐӛӝӧӔӜӔӑӐӓӘӐ ӡӐӨӣӐӚӝ ӛӜӘӨӕӜӔӚӝӑӔӑӘ v1= tmax/time  ӓӐ v2= 

tmax/min.  ӗӔӠӛӣӚӘ ӓӐӛӣӨӐӕӔӑӐ ӨӔӘӫӚӔӑӐ Әӧӝӡ ӠӗӣӚӘӪ ӓӐ ӨӔӓӒӔӑӝӓӔӡ ӠӐӛӓӔӜӘӛӔ  

ӡӐӤӔӮӣӠӘӡӐӒӐӜ. ӨӔӜӐӓӜӘӡ ӗӕӘӡӔӑӔӑӘӡ ӪӕӚӘӚӔӑӐ, ӠӝӛӚӘӡӗӕӘӡӐӪ ӛӘӛӓӘӜӐӠӔӝӑӡ  

ӗӔӠӛӣӚӘ ӓӐӛӣӨӐӕӔӑӐ, ӣӜӓӐ  ӨӔӜӐӠөӣӜӓӔӡ ӮӐӜӒӠӫӚӘӕӘ ӓӠӝӘӡ ӒӐӜӛӐӕӚӝӑӐӨӘ, 

ӡӮӕӐӜӐӘӠӐӓ ӛӘӡ өӐӢӐӠӔӑӐӡ ӐӖӠӘ ӐӠ ӔӥӜӔӑӐ. ӒӐӜӐӡӮӕӐӕӔӑӔӜ ӗӔӠӛӣӚӘ ӓӐӛӣӨӐӕӔӑӘӡ 

ӠӐӛӓӔӜӘӛӔ  ӡӐӮӔӡ: 

ӒӐӛӝӬӕӐ (ӞӘӠӕӔӚӘ ӒӕӐӠӘӡ)- ӔӡӐӐ ӗӔӠӛӣӚӘ ӝӞӔӠӐӪӘӐ, ӠӝӛӔӚӘӪ ӐӠӐӛӓӒӠӐӓ 

ӛӓӒӝӛӐӠӔӝӑӐӨӘӐ ӬӘӜӐ ӓӐӛӣӨӐӕӔӑӘӡ ӒӐӛӝ ӓӐ ӚӘӗӝӜӡ ӛӘӘӧӕӐӜӡ ӣӤӠӝ ӛӓӒӠӐӓ 

ӛӓӒӝӛӐӠӔӝӑӐӨӘ.  

ӒӐӛӝӬӕӐ (ӛӔӝӠӔ ӒӕӐӠӘӡ)- ӗӔӠӛӣӚӘ ӝӞӔӠӐӪӘӐ, ӠӝӓӔӡӐӪ ӮӓӔӑӐ ӒӐӮӣӠӔӑӐ ӒӐӠӓӐӥӛӜӘӡ 

ӢӔӛӞӔӠӐӢӣӠӘӡ ӖӔӕӘӗ,  ӨӔӛӓӒӝӛӘ ӜӔӚӘ ӒӐӪӘӕӔӑӘӗ ӘӛӘӡӐӗӕӘӡ, Ӡӝӛ ӛӘӕӘӦӝӗ ӨӔӜӐӓӜӘӡ 

ӡӢӠӣӥӢӣӠӣӚӐӓ ӛӓӒӠӐӓӘ ӛӓӒӝӛӐӠӔӝӑӐ.  

ӬӠӗӝӑӐ-ӗӔӠӛӣӚӘ  ӝӞӔӠӐӪӘӐ,   ӠӝӓӔӡӐӪ ӮӓӔӑӐ ӒӐӮӣӠӔӑӐ ӒӐӠӓӐӥӛӜӘӡ ӢӔӛӞӔӠӐӢӣӠӘӡ 

ӖӔӕӘӗ, ӨӔӛӓӒӝӛӘ ӡӬӠӐӤӘ ӒӐӪӘӕӔӑӘӗ, ӨӔӜӐӓӜӘӡ ӐӠӐӛӓӒӠӐӓӘ ӡӢӠӣӥӢӣӠӣӚӘ 

ӛӓӒӝӛӐӠӔӝӑӘӡ ӛӘӡӐӦӔӑӐӓ.  

ӛӝӨӕӔӑӐ- ӗӔӠӛӣӚӘ ӝӞӔӠӐӪӘӐ, ӠӝӓӔӡӐӪ ӮӓӔӑӐ ӜӐӬӠӗӝӑӘӡ ӒӐӮӣӠӔӑӐ ӒӐӠӓӐӥӛӜӘӡ 

ӢӔӛӞӔӠӐӢӣӠӘӡ ӥӕӔӛӝӗ, ӠӐӗӐ ӛӘӕӘӦӝӗ ӨӔӜӐӓӜӘӡ ӡӢӠӣӥӢӣӠӣӚӘ ӛӓӒӠӐӓӝӑӐ.  

ӥӘӛӘӣӠ-ӗӔӠӛӣӚӘ ӓӐӛӣӨӐӕӔӑӐ- ӒӐӮӣӠӔӑӐ ӨӔӡӐӑӐӛӘӡ ӥӘӛӘӣӠ ӠӔӐӒӔӜӢӔӑӗӐӜ ӔӠӗӐӓ, ӠӐӗӐ 

ӨӔӕӪӕӐӚӝӗ ӨӔӜӐӓӜӘӡ ӨӔӛӐӓӒӔӜӚӝӑӐ ӓӐ ӡӢӠӣӥӢӣӠӐ ӖӔӓӐӞӘӠӣӚ ӤӔӜӔӑӨӘ. 

ӗӔӠӛӝӛӔӥӐӜӘәӣӠӘ ӓӐӛӣӨӐӕӔӑӐ –ӓӔӤӝӠӛӐӪӘӐ ӗӔӠӛӣӚӘ ӓӐӛӣӨӐӕӔӑӘӗ,  ӠӝӛӔӚӛӐӪ ӣӜӓӐ 

ӨӔӒӕӐӜӐӠөӣӜӔӑӘӜӝӡ ӒӐӠӔ ӖӔӓӐӞӘӠӘӡ ӒӐӜӛӢәӘӪӔӑӐ-ӒӐӓӐәӠӘӡӢӐӚӔӑӐ (͞ӞӔӠӔәӠӘӡӢӐӚӘ-

ӖӐӪӘӐ͟).  
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$  2. ӚӔӒӘӠӔӑӐ  ӓӐ  ӛӘӡӘ  ӛӜӘӨӕӜӔӚӝӑӐ.  әӐӠӑӘӓӔӑӘ, ӜӘӢӠӘӓӔӑӘ,  ӡӞӔӪ. 

әӐӠӑӘӓӔӑӘ, ӛӐӗӘ ӒӐӕӚӔӜӐ ӡӘӡӐӚӔӖӔ ӓӐ ӞӚӐӡӢӘәӣӠӝӑӐӖӔ 

 

Әӛ ӨӔӛӗӮӕӔӕӐӨӘ ӗӣ ӒӕӐӥӕӡ ӡӞӔӪ. ӤӝӚӐӓӔӑӘ, Ӕ.Ӭ. ӚӔӒӘӠӔӑӣӚӘ ӤӝӚӐӓӔӑӘ, 

ӠӝӛӚӘӡ ӛӧӐӠ ӮӡӜӐӠӨӘ ӨӔӧӕӐӜӘӚӘӐ  ӘӡӔӗӘ ӔӚӔӛӔӜӢӔӑӘ, ӠӝӒӝӠӔӑӘӪӐӐ:  N,  Nb, W, Mo, 

Wa ӓӐ  ӡӮӕӐ, ӛӐӨӘӜ ӜӐӮӨӘӠӑӐӓӘ ӛӐӗӗӐӜӐӪ ӨӔӓӘӡ ӠӔӐӥӪӘӐӨӘ ӓӐ ӒӕӐӫӚӔӕӡ Ӕ.Ӭ. ӡӞӔӪ. 

әӐӠӑӘӓӔӑӡ, ӜӘӢӠӘӓӔӑӡ ӓӐ ӡӮӕӐ ӪӐӚәӔӣӚ ӬӐӠӛӝӜӐӥӜӔӑӡ.  ӬӐӠӛӝӥӛӜӘӚӘ әӐӠӑӘӓӔӑӘ  

ӪӕӚӘӐӜ  ӛӐӡӐӚӘӡ ӛӔӥӐӜӘәӣӠӘ ӗӕӘӡӔӑӔӑӡ, ӠӝӛӔӚӘӪ ӖӔӛӝӗ ӒӐӜӕӘӮӘӚӔӗ. ӡӞӔӪ әӐӠӑӘӓӔӑӘ 

-ӘӬӕӔӕӔӜ ӛӐӡӐӚӘӡ ӤӘӖӘәӣӠ-ӛӔӥӐӜӘәӣӠӘ ӗӕӘӡӔӑӔӑӘӡ ӛәӕӔӗӠӐӓ ӖӠӓӐӡ. ӛӐӒӐӚӘӗӐӓ,  

ӡӐӤӣӫӕӚӘӐӜӐӓ ӘӖӠӓӔӑӐ ӤӝӚӐӓӔӑӘӡ  ӡӘӡӐӚӔ, ӛӐӒӠӐӛ ӛӪӘӠӓӔӑӐ ӞӚӐӡӢӘәӣӠӝӑӐ. 

ӓӦӔӡӓӦӔӝӑӘӗ  Ӕӡ  ӐӛӝӪӐӜӔӑӘ, ӣәӕӔ ӬӧӓӔӑӐ 

әӝӛӞӘӣӢӔӠӣӚӘ ӛӝӓӔӚӘӠӔӑӘӗ  ӓӐ  

ӬӘӜӐӡӬӐӠӐӐ  ӒӐӜӡӐӖӦӕӠӣӚӘ, ӓӐӒӔӒӔӛӘӚӘ 

ӤӝӚӐӓӘӡ ӞӠӐӥӢӘәӘӡӐӗӕӘӡ ӐӣӪӘӚӔӑӔӚӘ 

ӗӕӘӡӔӑӔӑӘӡ ӔӠӗӝӑӚӘӝӑӐ.   ӐӣӪӘӚӔӑӚӐӓ 

ӣӜӓӐ ӨӔӕӔӮӝӗ  ӓӘӤӣӖӘӘӡ ӛӝӕӚӔӜӐӖӔ 

ӓӐӤӣӫӜӔӑӣӚ ӔӠӗ-ӔӠӗ ӢӔӥӜӝӚӝӒӘӣӠ  

ӛӔӗӝӓӡ, ӠӝӛӔӚӘӪ ӤӐӠӗӝӓ ӒӐӛӝӘӧӔӜӔӑӐ 

ӚӘӗӝӜӗӐ ӢӔӥӜӝӚӝӒӘӐӨӘ ӔӡӐӐ ӓӐӫӕӔӚӔӑӐ.   

 

ӡӣӠ. 43. ӡӮӕӐ ӢӘӞӘӡ ӐӢӝӛӔӑӘӡ ӨӔӭӠӐ, ӔӠӗӘ ӢӘӞӘӡ ӐӢӝӛӔӑӘӡӐӒӐӜ ӨӔӛӓӒӐӠ ӒӘӡӝӡӨӘ  

ӗӣ ӚӘӗӝӜӡ ӛӐӦӐӚӘ ӢӔӛӞӔӠӐӢӣӠӘӓӐӜ ӣӪӔӑ ӒӐӕӐӪӘӕӔӑӗ ӐӜӣ ӕӐӬӠӗӝӑӗ, ӛӐӨӘӜ ӛӐӡӨӘ 

ӘӖӠӓӔӑӐ ӕӐәӐӜӡӘӔӑӘӡ әӝӜӪӔӜӢӠӐӪӘӐ.  ӛӐӗӘ ӠӘӪӮӕӘ ӓӠӝӘӡ ӔӥӡӞӝӜӔӜӪӘӐӚӣӠӐӓ 

ӛӪӘӠӓӔӑӐ  ӓӐ ӐӦӬӔӕӡ ӬӝӜӐӡӬӝӠӣӚ ӛӓӒӝӛӐӠӔӝӑӐӡ. ӗӣ  ӕӐәӐӜӡӘӐӗӐ ӜӐӛӔӢӘ 

әӝӜӪӔӜӢӠӐӪӘӐ, ӠӝӛӔӚӘӪ ӛӘӘӦӔӑӐ ӬӠӗӝӑӘӡӐӡ ӓӘӓӘӐ, ӛӐӨӘӜ ӛӐӗӘ ӣӛӠӐӕӚӔӡӝӑӐ 

ӒӐӛӝӬӕӐӛӓӔ ӔӠӗӘӐӜӓӔӑӐ ӓӐ ӛӘӘӦӔӑӐ ӬӧӕӘӚӔӑӘ, ӠӝӛӔӚӡӐӪ ӓӘӕӐәӐӜӡӘӐӡ ӔӫӐӮӘӐӜ.   

ӐӦӛӝөӜӓӐ, Ӡӝӛ ӓӘӕӐәӐӜӡӘӔӑӘ ӓӘӤӣӜӓӘӠӔӑӔӜ  ӣӤӠӝ ӡӬӠӐӤӐӓ. Ӑӛ ӛӝӕӚӔӜӐӡ ӘӧӔӜӔӑӔӜ 

ӒӐӜӛӢәӘӪӔӑӘӡӐӗӕӘӡ, ӡӘӡӐӚӘӡ ӒӐӡӐӖӠӓӔӚӐӓ. ӗӣ  ӛӧӐӠ ӮӡӜӐӠӨӘ  ӒӕӐӥӕӡ ӛӐӚӔӒӘӠӔӑӔӚӘ 

ӔӚӔӛӔӜӢӔӑӘ ӓӐ ӜӐӮӨӘӠӑӐӓӘ, ӛӐӨӘӜ, ӛӐӦӐӚӘ ӢӔӛӞӔӠӐӢӣӠӘӓӐӜ ӬӠӗӝӑӘӡ  ӐӜ ӡӮӕӐ 

ӗӔӠӛӣӚӘ ӓӐӛӣӨӐӕӔӑӘӡ ӮӐӠӯӖӔ, ӨӔӒӕӘӫӚӘӐ ӓӐӕӐӠӔӒӣӚӘӠӝӗ ӓӐ ӛӘӕӘӦӝӗ 

ӒӐӜӛӢәӘӪӔӑӘӡ  ӡӐӭӘӠӝ ӡӘӓӘӓӔ, ӛӐӒӠӐӛ  Ӕӡ ӘӬӕӔӕӡ ӞӚӐӡӢӘәӣӠӝӑӘӡ ӡӘӓӘӓӘӡ ӨӔӛӪӘӠӔӑӐӡ. 

ӒӐӠәӕӔӣӚӘ ӓӠӝӘӡ ӨӔӛӓӔӒ  Ӕӡ ӛӐӡӐӚӐ  ӛӐӘӜӪ ӓӐӣӑӠӣӜӓӔӑӐ ӛӔӢ–ӜӐәӚӔӑӐӓ ӡӢӐӑӘӚӣӠ 

ӛӓӒӝӛӐӠӔӝӑӐӡ. ӑӘӠӗӕӣӚӘ ӔӜӔӠӒӔӢӘәӘӡ ӒӐӜӕӘӗӐӠӔӑӘӡӗӐӜ ӔӠӗӐӓ ӓӐӘӬӧӝ әӕӚӔӕӐ 

ӜӐӔӠӗӔӑӨӘ ӓӔӤӔӥӢӔӑӘӡ ӬӐӠӛӝӥӛӜӘӡӐ ӓӐ ӛӐӗӘ ӡӮӕӐӓӐӡӮӕӐ ӛӔӗӝӓӘӗ  

ӓӐӤӘӥӡӘӠӔӑӘӡӐӗӕӘӡ. ӪӮӐӓӘӐ, ӠӝӓӔӡӐӪ ӛӐӦӐӚӘ ӔӜӔӠӒӘӘӡ ӜӐӬӘӚӐәӔӑӘ (ӔӚӔӥӢӠӝӜӔӑӘ, 

ӜӔӘӢӠӝӜӔӑӘ ӓӐ ӡӮӕӐ) ӒӐӘӕӚӘӐӜ ӛӧӐӠ ӜӘӕӗӘӔӠӔӑӐӡ, ӑӣӜӔӑӠӘӕӘӐ ӘӡӘӜӘ ӒӐӛӝӘӬӕӔӕӔӜ 

әӠӘӡӢӐӚӣӠӘ ӒӘӡӝӡӘӡ  ӓӐӛӐӮӘӜӯӔӑӐӡ.  ӬӐӠӛӝӥӛӜӘӚӘ  ӓӔӤӔӥӢӔӑӘӡ  ӑӣӜӔӑӐ 

ӓӐӛӝәӘӓӔӑӣӚӘӐ ӜӐӬӘӚӐәӘӡ ӢӘӞӡӐ ӓӐ ӔӜӔӠӒӘӐӖӔ, ӗӣӛӪӐ ӓӔӤӔӥӢӔӑӘӡ ӜӐӬӘӚӘ 

ӬӐӠӛӝӐӓӒӔӜӡ әӕӐӜӫӗӐӨӝӠӘӡ ӐӢӝӛӔӑӡ ӓӐ ӕӐәӐӜӡӘӔӑӡ, Ӕ. Ә.  ӬӔӠӢӘӚӝӕӐӜ ӓӔӤӔӥӢӔӑӡ ( ӘӮ. 
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ӡӣӠ.43) (ӐӠӡӔӑӝӑӡ  ӐӡӔӕӔ ӪӘӐӜӘӠӔӑӐ-ӐӖӝӢӘӡӐ ӓӐ ӜӐӮӨӘӠӑӐӓӘӡ ӔӠӗӓӠӝӣӚӘ ӨӔӧӕӐӜӐ, 

ӐӚӘӢӘӠӔӑӐ-ӐӚӣӛӘӜӘӡ ӨӔӧӕӐӜӐ, ӥӠӝӛӘӠӔӑӐ-ӥӠӝӛӘӡ ӨӔӧӕӐӜӐ, ӡӘӚӘӪӘӠӔӑӐ-ӡӘӚӘӪӘӣӛӘӡ 

ӨӔӧӕӐӜӐ, ӑӝӠӘӠӔӑӐ-ӑӝӠӘӡ ӨӔӧӕӐӜӐ ӓӐ ӐӡӔ ӨӔӛӓӔӒ). ӡӘӕӠӪӘӡ ӜӐӬӘӚӡ, ӠӝӛӔӚӡӐӪ ӘәӐӕӔӑӔӜ 

ӐӢӝӛӔӑӘ ӔӚӔӛӔӜӢӐӠӣӚӘ ӣӯӠӔӓӘӡ ӛӝӪӣӚӝӑӘӓӐӜ,  ӣӬӝӓӔӑӔӜ  ӬӧӝӑӘӡ әӝӔӤӘӪӘӔӜӢӡ 

(ӘӮӘӚӔ: ӛӔӝӗӮӔ ӗӐӕӘӡ $ 1).   

$ 3. ӤӝӚӐӓӘӡ ӡӐӮӔӔӑӘ 

ӐӠӡӔӑӝӑӡ ӤӝӚӐӓӗӐ  ӜӐӘӠӡӐӮӔӝӑӐ, ӠӝӛӚӔӑӘӪ ӔӠӗӘӛӔӝӠӘӡӐӒӐӜ, ӫӘӠӘӗӐӓӐӓ, 

ӒӐӜӡӮӕӐӕӓӔӑӘӐӜ ӥӘӛӘӣӠӘ ӨӔӛӐӓӒӔӜӚӝӑӘӗ.  ӤӝӚӐӓӘӡ  ӢӘӞӘ ӓӐ ӛӘӡӘ ӤӘӖӘәӣӠ-

ӛӔӥӐӜӘәӣӠӘ ӗӕӘӡӔӑӔӑӘ  ӓӐӛӝәӘӓӔӑӣӚӘӐ  Әӛ  ӞӐӠӐӛӔӢӠӔӑӖӔ, ӠӝӛӔӚӘӪ ӣәӕӔ ӬӘӜӐӡӬӐӠӐӐ 

ӒӐӗӕӚӘӚӘ. Ӑӛ  ӞӐӠӐӛӔӢӠӔӑӡ  ӐӣӪӘӚӔӑӔӚӐӓ ӣӜӓӐ ӐәӛӐӧӝӤӘӚӔӑӓӔӡ ӤӝӚӐӓӘ, ӠӐӗӐ 

ӛӘӡӒӐӜ ӓӐӛӖӐӓӔӑӣӚӛӐ Ӑӛ ӗӣ Әӛ ӜӐәӔӗӝӑӐӛ ӔӥӡӞӚӣӐӢӐӪӘӘӡӐӡ ӐӠ ӒӐӜӘӪӐӓӝӡ ӛӬӧӝӑӠӘӓӐӜ 

ӒӐӛӝӡӕӚӐ. ӒӐӜӐӡӮӕӐӕӔӑӔӜ:  әӝӜӡӢӠӣӥӪӘӣӚ, ӡӐӘӐӠӐӦӝ, ӡӐӑӣӠӦӘ, ӡӞӔӪ. ӗӕӘӡӔӑӔӑӘӡ 

ӤӝӚӐӓӔӑӡ ӓӐ ӨӔӜӐӓӜӔӑӡ; әӝӠӝӖӘӐӛӔӓӔӒӘ-ӥӠӝӛӘӐӜӘ, ӐӣӡӢӔӜӘӢӣӠӘ ӥӠӝӛӜӘәӔӚӘӐӜӘ; 

ӪӔӪӮӚӒӐӛӫӚӔ ӓӐ ӢӔӛӞӔӠӐӢӣӠӐ ӛӔӓӔӒӘ– ӤӝӚӐӓӔӑӘ ӓӐ ӨӔӜӐӓӜӔӑӘ; ӒӐӜӡӐәӣӗӠӔӑӣӚӘ 

ӤӘӖӘәӣӠӘ ӗӕӘӡӔӑӔӑӘӡ ӛӥӝӜӔ ӤӝӚӐӓӔӑӘ ӓӐ ӨӔӜӐӓӜӔӑӘ-ӛӐӒӜӘӢӣӠӘ ӤӝӚӐӓӔӑӘ ӓӐ 

ӨӔӜӐӓӜӔӑӘ, ӔӚӔӥӢӠӝӢӔӥӜӘәӣӠӘ- ӤӝӚӐӓӔӑӘ ӓӐ ӨӔӜӐӓӜӔӑӘ; ӨӔӜӐӓӜӔӑӘ-  ӢӔӛӞӔӠӐӢӣӠӘӡ 

ӪӕӚӘӚӔӑӘӡӐӡ, ӓӐӑӐӚ ӮӐӖӝӕӐӜӘ ӒӐӤӐӠӗӝӔӑӘӗ; ӨӔӜӐӓӜӔӑӘ-ӓӠӔәӐӓӘ ӔӚӔӛӔӜӢӔӑӘӡӐӗӕӘӡ; 

ӨӔӜӐӓӜӔӑӘ-ӛӐӮӡӝӕӠӝӑӘӡ ӔӤӔӥӢӘӗ.  ӒӐӠӓӐ ӤӝӚӐӓӔӑӘӡӐ, ӞӠӐӥӢӘәӐӨӘ (ӬӐӠӛӝӔӑӐӨӘ) 

ӪӮӐӓӘӐ ӒӐӛӝӘӧӔӜӔӑӐ ӐӡӔӕӔ  ӤӔӠӐӓӘ ӚӘӗӝӜӔӑӘ ӓӐ ӨӔӜӐӓӜӔӑӘ ӢӘӢӐӜӘӗ ӓӐ ӐӚӣӛӘӜӘӗ,  

әӝӛӞӝӖӘӪӘӣӠӘ ӛӐӡӐӚӔӑӘ ӐӚӣӛӘӜӘӡ ӤӣӫӔӖӔ;  ӓӘӡӞӔӠӡӘӣӚӐӓ-ӒӐӜӛӢәӘӪӔӑӣӚӘ 

әӝӛӞӝӖӘӪӘӣӠӘ ӛӐӡӐӚӔӑӘ ӓӐ ӐӠӛӘӠӔӑӣӚӘ әӝӛӞӝӖӘӪӘӣӠӘ ӛӐӡӐӚӔӑӘ. ӛӐӒӜӘӣӛӘ ӓӐ ӛӘӡӘ 

ӨӔӜӐӓӜӔӑӘ; ӡӞӘӚӔӜӫӘ ӓӐ ӛӘӡӘ ӨӔӜӐӓӜӔӑӘ ӗӣӗӘӐӡӗӐӜ.  ӑӝӚӝ ӓӠӝӡ ӤӐӠӗӝ ӒӐӛӝӧӔӜӔӑӐ 

ӞӝӕӐ ӐӡӔӕӔ ӤӮӕӜӘӚӔӑӘӡӐ-

ӒӐӜӛӘӦӔӑӣӚӛӐ ӛӐӡӐӚӔӑӛӐ 

ӓӐ ӜӐәӔӗӝӑӔӑӛӐ.  ӪӐӚәӔӐ 

ӐӡӔӕӔ әӝӠӝӖӘӣӚӘ, 

ӡӐӧӝӤӐӪӮӝӕӠӔӑӝ, ӡӞӔӪӘ–
ӐӚӣӠӘ, ӪӔӪӮӚӛӔӓӔӒӘ, 

ӡӐӛӨӔӜӔӑӚӝ, ӐӢӝӛӣӠӘ  

ӓӐ  ӡӮӕӐ ӢӘӞӘӡ ӤӝӚӐӓӔ-

ӑӘ. ӗӘӗӝӔӣӚӘ  ӛӐӗӒӐӜӘ 

ӒӐӜәӣӗӕӜӘӚӘӐ ӬӐӠӛӝ-

ӔӑӘӡ әӝӜәӠӔӢӣӚӘ ӐӠӔ-

ӐӚӘӡӐӗӕӘӡ ӓӐ ӘӨӕӘӐӗӐӓ 

ӗӣ ӮӓӔӑӐ ӔӠӗӘ ӢӘӞӘӡ 

ӤӝӚӐӓӘӡ ӛӔӝӠӔӗӘ ӨӔӪ- 
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ӕӚӐ, ӗӣ ӨӔӪӕӚӘӚӡ ӐӠ ӒӐӐөӜӘӐ ӣәӔӗӔӡӘ ӞӐӠӐӛӔӢӠӔӑӘ, ӕӘӓӠӔ ӛӐӜӐӛӓӔ ӒӐӛӝӧӔӜӔӑӣӚӡ 

ӒӐӐөӜӓӐ. ӗӘӗӥӛӘӡ  ӐӠӪ ӔӠӗӘ ӤӝӚӐӓӘ ӐӠ ӒӐӛӝӘӧӔӜӔӑӐ ӬӐӠӛӝӔӑӐӨӘ Ӕ.Ӭ. ӡӐӬӧӘӡ  ӐӜӣ  

ӥӐӠӮӜӘӓӐӜ ӒӐӛӝӨӕӔӑӣӚ  ӛӓӒӝӛӐӠӔӑӐӨӘ (ӐӠӘӡ ӒӐӛӝӜӐәӚӘӡӔӑӘӪ, ӛӐӒ.,  ӡӐӛӨӔӜӔӑӚӝ 

ӜӐӛӖӐӓӘ –ӐӠӛӐӢӣӠӐ, ӛӘӚӔӑӘ, ӡӐӮӣӠӐӕӘӡ ӗӣӜӣӥӘ ӓӐ ӡӮӕӐ). ӘӛӘӡӐӗӕӘӡ,  Ӡӝӛ 

ӨӔӡӐӫӚӔӑӔӚӘ Әӧӝӡ ӤӝӚӐӓӔӑӘӡ  ӒӐӠөӔӕӐ ӓӐ ӘӛӘӡ ӒӐӠәӕӔӕӐ ӗӣ ӠӐ ӥӘӛӘӣӠӘ 

ӨӔӛӐӓӒӔӜӚӝӑӘӡӐӐ ӨӔӛӝӦӔӑӣӚӘӐ Ӕ.Ӭ. ӛӐӠәӘӠӔӑӐ. ӗӘӗӝӔӣӚӘ ӛӐӚӔӒӘӠӔӑӔӚӘ ӔӚӔӛӔӜӢӘ 

ӐӦӘӜӘӨӜӔӑӐ ӐӡӝӗӘ: ӛӐӒ., H –ӜӘәӔӚӘ;  X-ӥӠӝӛӘ; K-әӝӑӐӚӢӘ; M-ӛӝӚӘӑӓӔӜӘ; ʧ-ӛӐӜӒӐӜӣӛӘ; D -

ӡӞӘӚӔӜӫӘ; ˀ --ӑӝӠӘ; ʥ-ӜӘӝӑӘӣӛӘ; ˉ--ӪӘӠәӝӜӘӣӛӘ; ˁ--ӡӘӚӘӪӘӣӛӘ;   ʦ--ӕӝӚӤӠӐӛӘ; Т--

ӢӘӢӐӜӘ; ʤ--ӐӖӝӢӘ; ˇ--ӕӐӜӐӓӘӣӛӘ; Ю--ӐӚӣӛӘӜӘ;  Ч--ӘӨӕӘӐӗӛӘӬӐӗӐ ӚӘӗӝӜӔӑӘ; Ӕӡ 

ӐӦӜӘӨӕӜӔӑӘ өӕӔӜ ӨӔӛӝӒӕӠөӐ ӬӐӠӡӣӚӘӓӐӜ (ӡӡӠә). ӞӘӠӕӔӚӘ ӪӘӤӠӘ ӐӦӜӘӨӕӜӐӨӘ ӒӕӘөӕӔӜӔӑӡ  

ӜӐӮӨӘӠӑӐӓӘӡ ӡӐӨӣӐӚӝ ӨӔӛӐӓӒӔӜӚӝӑӐӡ, ӞӠӝӪӔӜӢӘӡ ӛӔӐӡӔӓ ӜӐӬӘӚӔӑӨӘ  

(ӛӐӦӐӚӜӐӮӨӘӠӑӐӓӘӐӜ ӤӝӚӐӓӔӑӨӘ –ӞӠӝӪӔӜӢӘӡ ӛӔӐӗӔӓ ӜӐӬӘӚӔӑӨӘ). ӪӘӤӠӔӑӘ, ӠӝӛӔӚӘӪ 

Ӑӡӝӡ ӨӔӛӓӔӒ ӛӓӔӑӐӠӔӝӑӔӜ, ӒӕӘөӕӔӜӔӑӔӜ Ӑӛ ӛӐӚӔӒӘӠӔӑӔӚӘ ӔӚӔӛӔӜӢӔӑӘӡ ӛӘӐӮӚӝӔӑӘӗ 

ӛӜӘӨӕӜӔӚӝӑӐӡ.  ӗӣ ӔӚӔӛӔӜӢӘӡ ӨӔӛӐӓӒӔӜӚӝӑӐ 1%-ӖӔ ӜӐәӚӔӑӘӐ, ӪӘӤӠӡ ӐӠ ӬӔӠӔӜ, ӗӣ 1%-

ӗӐӜ ӐӮӚӝӐ ӬӔӠӔӜ 1-ӡ, ӓӐ 2% ӐӮӚӝӡ -2-ӡ. ӛӐӒӐӚӘӗӐӓ: ӤӝӚӐӓӘ, ӠӝӛӚӘӡ ӨӔӛӐӓӒӔӜӚӝӑӐӐ 

0,01-Ϭ,ϭ5% ˁ ӓӐ 1,3-1,7% Mn  ӐӦӘӜӘӨӜӔӑӐ ϭϮʧϮ; ӤӝӚӐӓӘ ӨӔӛӐӓӒӔӜӚӝӑӘӗ:  0,28-Ϭ,ϯ5% ˁ; Ϭ,8-

1,1% Cr; 0,9-1,2% Mn; 0,8-1,2% Si —ϯϬXʧˁ. 

$   4.  ӤӝӚӐӓӔӑӘ  ӓӐ  ӛӐӗӘ ӗӔӠӛӣӚӘ ӓӐӛӣӨӐӕӔӑӐ 

ӞӠӐӥӢӘәӐӨӘ, ӮӨӘӠӐӓ ӒӐӛӝӘӧӔӜӔӑӐ ӤӝӚӐӓӔӑӘӡ  ӓӐӛӣӨӐӕӔӑӐ; ӛӘӖӔӖӘ ӛӓӒӝӛӐӠӔӑӡ 

ӘӛӐӨӘ, Ӡӝӛ Ӑӛ ӓӠӝӡ ӤӝӚӐӓӘӡ ӗӕӘӡӔӑӔӑӘ ӛӜӘӨӕӜӔӚӝӕӜӐӓ ӘӪӕӚӔӑӐ. ӒӐӜӡӐӣӗӠӔӑӣӚӘ 

ӛӜӘӨӕӜӔӚӝӑӐ ӔӜӘӭӔӑӐ ӛӔӥӐӜӘәӣӠ ӗӕӘӡӔӑӔӑӡ. ӠӐ ӗӥӛӐ ӣӜӓӐ, Ӕӡ ӣәӐӜӐӡәӜӔӚӘ ӒӐӛӝӘӧӔӜӔӑӐ 

Әӛ ӨӔӛӗӮӕӔӕӐӨӘ, ӗӣ ӨӔӜӐӓӜӡ ӒӐӐөӜӘӐ ӐӣӪӘӚӔӑӔӚӘ ӢӔӥӜӝӚӝӒӘӣӠӘ ӞӚӐӡӢӘәӣӠӝӑӐ. 

ӤӝӚӐӓӔӑӘӡ ӗӔӠӛӣӚӘ ӓӐӛӣӨӐӕӔӑӘӡ  ӨӔӡӬӐӕӚӘӡӐӗӕӘӡ  ӒӐӛӝӕӘӧӔӜӝӗ ӠәӘӜӐ-ӜӐӮӨӘӠӑӐӓӘӡ 

ӓӘӐӒӠӐӛӘӡ ͟ӤӝӚӐӓӘӡ͟ ӣӑӐӜӘ  (ӡӣӠ. 44.). ӨӔӕӗӐӜӮӛӓӔӗ, Ӡӝӛ өӕӔӜ ӕӘӮӘӚӐӕӗ ӤӝӚӐӓӡ, 

ӠӝӛӚӘӡ ӨӔӛӐӓӒӔӜӚӝӑӐӨӘ ӜӐӮӨӘӠӑӐӓӘӡ ӝӓӔӜӝӑӐ ӐӠ ӐӦӔӛӐӢӔӑӐ 2,14% -ӡ. ӨӔӛӝӕӘӢӐӜӝӗ 

ӐӦӜӘӨӕӜӔӑӘ, ӠӝӛӔӚӘӪ  ӛӘӦӔӑӣӚӘӐ ӖӝӒӐӓӐӓ ӓӐ ӔӫӐӮӘӐӜ әӠӘӢӘәӣӚ ӬӔӠӢӘӚӔӑӡ, ӐӦӜӘ–
ӨӜӐӕӔӜ ӐӡӝӗӘ-A.  A1-ӥӕӔӓӐ әӠӘӢӘәӣӚӘ ӬӔӠӢӘӚӘ, ӠӝӛӔӚӘӪ ӛӓӔӑӐӠӔӝӑӡ  PSK  ӮӐӖӡ 

ӥӕӔӕӘӗ ӓӐ ӨӔӔӡӐӑӐӛӔӑӐ ӒӐӠӓӐӥӛӜӐӡ ӐӣӡӢӔӜӘӢӘ   ӞӔӠӚӘӢӘ. ӖӔӓӐ әӠӘӢӘәӣӚӘ A3 

ӬӔӠӢӘӚӘ      ӛӓӔӑӐӠӔӝӑӡ     GSE  ӮӐӖӖӔ ӓӐ ӨӔӔӡӐӑӐӛӔӑӐ ӤӔӠӘӢӘӡ ӓӝӔӕӢӔӥӢӘәӣӠ ӤӝӚӐ–
ӓӔӑӨӘ ӓӜӝӑӐӡ ӐӜ (ӡӣӠ.44, 1-2.)  ӛӔӝӠӔӣӚӘ ӪӔӛӔӜӢӘӢӘӡӐӡ ӖӔӔӕӢӔӥӢӘәӣӠӨӘ.  ӘӛӘӡӐӗӕӘӡ, 

Ӡӝӛ ӒӐӜӐӡӮӕӐӝӜ әӠӘӢӘәӣӚӘ ӬӔӠӢӘӚӔӑӘ ӒӐӮӣӠӔӑӘӡӐӡ ӓӐ ӒӐӪӘӕӔӑӘӡӐӡ, ӘӜӓӔӥӡӐӓ ӣӬӔӠӔӜ 

c-ӡ ӓӐ  r –ӡ. ӨӔӡӐӑӐӛӘӡӐӓ ӐӣӡӢӔӜӘӢӘӡ ӞӔӠӚӘӢӨӘ ӒӐӓӐӡӕӚӘӡ ӬӔӠӢӘӚӘ ӐӦӘӜӘ–ӨӜӔӑӐ  Ar1, 

ӮӝӚӝ ӞӔӠӚӘӢӘӡӐ ӐӣӡӢӔӜӘӢӨӘ -  Ac1. ӓӐӬӕӠӘӚӔӑӘӗ ӐӛӘӡ ӨӔӡӐӮӔӑ ӨӔӡӐӫӚӔ ӑӔӚӘӐ ӘӜӐӮӝӡ 

ӚӘӢӔӠӐӢӣӠӐӨӘ (ӛӘӗӘӗӔӑӣӚӘ ӬӘӒӜӘӡ ӑӝӚӝӡ). ӖӝӒӐӓӐӓ, ӒӐӜӐӡӮӕӐӕӔӑӔӜ ӗӔӠӛӣӚӘ 

ӓӐӛӣӨӐӕӔӑӘӡ ӨӔӛӓӔӒ ӡӐӮӔӔӑӡ:  

 ӒӐӛӝӬӕӐ-ӤӐӖӣӠӘ ӒӐӓӐәӠӘӡӢӐӚӔӑӐ, ӨӔӜӐӓӜӘӡ ӒӐӮӣӠӔӑӐ  Ac3-Әӡ ӖӔӛӝӗ, ӨӔӛӓӒӝӛӘ 

ӜӔӚӘ ӒӐӪӘӕӔӑӘӗ. ӗӣ ӒӐӕӐӮӣӠӔӑӗ  Ac1-Әӡ ӖӔӛӝӗ, ӛӐӒӠӐӛ     Ac3-Әӡ ӥӕӔӛӝӗ, ӐӡӔӗ 

ӨӔӛӗӮӕӔӕӐӨӘ ӡӠӣӚӘ ӒӐӓӐәӠӘӡӢӐӚӔӑӐ ӐӠ ӛӘӛӓӘӜӐӠӔӑӡ. ӐӡӔӗ ӗӔӠӛӣӚ ӓӐӛӣӨӐӕӔӑӐӡ 

ӣӬӝӓӔӑӔӜ ӐӠӐӡӠӣӚ ӒӐӛӝӬӕӐӡ. ӒӐӛӝӬӕӘӡ ӓӠӝӡ ӮӓӔӑӐ ӤӝӚӐӓӘӡ ӡӢӠӣӥӢӣӠӣӚӘ ӬӝӜӐӡ- 
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ӬӝӠӝӑӘӡ ӛӘӦӬӔӕӐ ӓӐ ӕӦӔӑӣӚӝӑӗ: ӞӔӠӚӘӢӘ+ӤӔӠӘӢӘ, ӞӔӠӚӘӢӘ ӐӜ ӞӔӠӚӘӢӘ– 

+ӪӔӛӔӜӢӘӢӘ.  ӗӣ  Ac3 -ӡ ӖӔӛӝӗ ӒӐӮӣӠӔӑӘӡ ӨӔӛӓӔӒ ӮӓӔӑӐ ӒӐӪӘӕӔӑӐ  ӰӐӔӠӖӔ, Ӕӡ ӘӥӜӔӑӐ  

ӞӠӐӥӢӘәӣӚӐӓ ӒӐӓӐӮӠӐ ӡӢӠӣӥӢӣӠӣӚӐӓ ӬӝӜӐӡӬӝӠӣӚӘ ӛӓӔӑӐӠӔӝӑӘӓӐӜ.  ӐӡӔӗ 

ӗӔӠӛӣӚ ӓӐӛӣӨӐӕӔӑӐӡ ӣӬӝӓӔӑӔӜ ӜӝӠӛӐӚӘӖӐӪӘӐӡ.  

ӬӠӗӝӑӐ -  ӒӐӮӣӠӔӑӐ  Ac3-ӡ ӖӔӛӝӗ ӨӔӛӓӒӝӛӘ ӡӬӠӐӤӘ ӒӐӪӘӕӔӑӘӗ.  ӜӔӚӘ ӒӐӪӘӕӔӑӘӗ 

ӐӣӡӢӔӜӘӢӘ ӘӨӚӔӑӐ ӤӔӠӘӢӐӓ+ ӪӔӛӔӜӢӘӢӐӓ Ar1-Әӡ ӓӠӝӡ.  ӒӐӪӘӕӔӑӘӡ ӡӘөӥӐӠӘӡ ӒӐӖӠӓӘӗ 

ӒӐӠӓӐӥӛӜӐ ӛӘӛӓӘӜӐӠӔӝӑӡ ӣӤӠӝ ӓӐӑӐӚ ӢӔӛӞӔӠӐӢӣӠӔӑӖӔ.  ӤӔӠӘӢ-ӪӔӛӔӜӢӘӢӘӡ ӜӐӠӔӕӘ 

ӮӓӔӑӐ  ӣӤӠӝ  ӬӕӠӘӚӓӘӡӞӔӠӡӘӣӚӘ ӓӐ ӛӐӒӐӠӘ.  ӗӣ ӛӘӕӐӦӬӘӔӗ ӘӛӐӡ, Ӡӝӛ ӛӧӐӠӘ ӮӡӜӐӠӘӡ 

ӓӐӨӚӐ ӐӠ ӛӝӮӓӐ, ӛӐӨӘӜ ӐӣӡӢӔӜӘӢӘ ( -ӛӧӐӠӘ ӮӡӜӐӠӘ) ӒӐӠӓӐӘӥӛӜӔӑӐ ӛӐӠӢӔӜӡӘӢӐӓ 

(ӜӐӮӨӘӠӑӐӓӘӡ ӒӐӓӐӯӔӠӔӑӣӚӘ ӛӧӐӠӘ ӮӡӜӐӠӘ   - ӠәӘӜӐӨӘ). ӒӐӜӛӢәӘӪӔӑӘӡ ӫӕӔӚӘ  

ӛӔӗӝӓӔӑӘӗ ӛӘӘӦӔӑӝӓӐ ӑӣӚӐӢӘ, ӮӝӠӐӡӐӜӘ -ӛӠӐӕӐӚӯӔӠӐӓӘ ӭӔӓӕӐ.  

ӛӝӨӕӔӑӐ- ӜӐӬӠӗӝӑӘ ӤӝӚӐӓӘӡ ӒӐӮӣӠӔӑӐ  Ac1 -Әӡ ӥӕӔӛӝӗ.  ӖӝӒӯӔӠ ӐӣӪӘӚӔӑӔӚӘӐ  

ӜӐӛӖӐӓӘӡ ӛӘӦӔӑӘӡ ӨӔӛӓӔӒ (ӒӐӜӡӐәӣӗӠӔӑӘӗ ӬӠӗӝӑӘӡ ӨӔӛӓӒӝӛ) ӛӘӡӘ ӓӐӑӐӚ 

ӢӔӛӞӔӠӐӢӣӠӐӖӔ  (200-250 
0C) ӓӐӧӝӕӜӔӑӐ ӒӐӠәӕӔӣӚӘ ӓӠӝӘӗ, ӠӝӛӚӘӡ ӓӠӝӡӐӪ ӮӓӔӑӐ 

ӨӘӜӐӒӐӜӘ ӫӐӑӕӔӑӘӡ ӛӝӮӡӜӐ. Ӑӛ ӢӔӛӞӔӠӐӢӣӠӐӖӔ ӒӐӐӓӕӘӚӔӑӣӚӘӐ ӓӘӡӚӝәӐӪӘӔӑӘӡ 

ӛӝӫӠӐӝӑӐ, ӠӘӡ ӒӐӛӝӪ ӮӓӔӑӐ ӫӐӑӕӔӑӘӡ ӠӔӚӐӥӡӐӪӘӐ.  Ӕӡ ӞӠӝӪӔӡӘ ӪӜӝӑӘӚӘӐ ӛӝӨӕӔӑӘӡ 

ӡӐӮӔӚӘӗ ӐӜӣ ӮӓӔӑӐ  ӜӐӛӖӐӓӘӡ ӫӐӑӕӔӑӘӡӐӒӐӜ 

ӒӐӗӐӕӘӡӣӤӚӔӑӐ.  

$  5. ӤӝӚӐӓӔӑӘӡ  ӗӔӠӛӝӛӔӥӐӜӘәӣӠӘ  

ӓӐӛӣӨӐӕӔӑӐ 

ӗӔӠӛӝӛӔӥӐӜӘәӣӠӘ ӓӐӛӣӨӕӔӑӐ –ӒӐӮӣӠӔӑӐ 

ӐӣӡӢӔӜӘӢӣӠ ӛӓӒӝӛӐӠӔӑӐӛӓӔ ӛӘӡӐӧӕӐӜӐӓ, 

ӛӘӡӘ ӓӔӤӝӠӛӘӠӔӑӐ-ӨӔӛӓӒӝӛӘ ӒӐӪӘӕӔӑӘӗ, 

ӓӔӤӝӠӛӘӠӔӑӣӚӘ ӐӣӡӢӔӜӘӢӘӡ ӒӐӠӓӐ–
ӥӛӜӘӗ. ӒӐӜӐӡӮӕӐӕӔӑӔӜ ӛӐӦӐӚӢӔӛӞӔӠӐ–
ӢӣӠӣӚ  ӗӔӠӛӝӛӔӥӐӜӘәӣӠ ӓӐӛӣӨӐ– 

 ӡӣӠ. 45. ӗӔӠӛӝӛӔӥӐӜӘәӣӠӘ ӓӐӛӣӨӐӕӔӑӘӡ ӒӠӐӤӘәӔӑӘ 

 ӕӔӑӐӡ  ӓӐ  ӓӐӑӐӚӢӔӛӞӔӠӐӢӣӠӣӚӡ  (ӡӣӠ.45). ӐӡӔӗӘ ӓӐӛӣӨӐӕӔӑӘӡ ӐӠӡӘ ӛӓӒӝӛӐӠӔӝӑӡ 

ӘӛӐӨӘ, Ӡӝӛ ӬӘӜӐӡӬӐӠ– ӓӔӤӝӠӛӘӠӔӑӣӚӘ ӐӣӡӢӔӜӘӢӘӡ ӛӐӠӪӕӚӔӑӨӘ ӬӐӠӛӝӘӥӛӜӔӑӐ 

ӛӐӠӢӔӜӡӘӢӘӡ     ӤӘӠӤӘӢӔӑӘ.  ӐӣӡӢӔӜӘӢӘӡ ӛӐӠӪӕӚӔӑӘӡ ӓӐӜӐӬӔӕӠӔӑӘӗ  ӬӐӠӛӝӘӥӛӜӔӑӐ Ӕ.Ӭ. 

ӛӝӖӐӘәӣӠӘ (ӑӚӝәӘӡӔӑӠӘ) ӡӢӠӣӥӢӣӠӐ, ӠӝӛӔӚӘӪ ӤӘӥӡӘӠӓӔӑӐ ӬӠӗӝӑӘӡӐӡ. 200 
0C – ӖӔ  

ӛӝӨӕӔӑӘӡӐӡ  ӬӐӠӛӝӘӥӛӜӔӑӐ ӜӐӮӨӘӠӑӐӓӘӡ ӓӘӡӞӔӠӡӘӣӚӘ әӐӠӑӘӓӔӑӘ. Ӑӛ ӓӠӝӡ ӤӝӚӐӓӘӡ  

ӡӘӛӢәӘӪӔ  ӣӛӯӝӑӔӡӓӔӑӐ  ӗӘӗӥӛӘӡ 40%-Әӗ. ӣәӔӗӔӡ ӨӔӓӔӒӡ ӘӫӚӔӕӐ 

ӓӐӑӐӚӢӔӛӞӔӠӐӢӣӠӣӚӘ ӗӔӠӛӝ ӛӔӥӐӜӘәӣӠӘ ӓӐӛӣӨӐӕӔӑӐ, ӛӐӒӠӐӛ  ӛӘӡӘ ӒӐӛӝӧӔӜӔӑӐ 

ӠӗӣӚӘӐ ӓӐ ӛӝӘӗӮӝӕӡ ӐӣӡӢӔӜӘӢӘӡ ӛӓӒӠӐӓӝӑӐӡ ӓӠӝӘӡ  ӤӐӠӗӝ ӡӞӔӥӢӠӨӘ (ӛӘӡӘ 

ӠӔәӠӘӡӢӐӚӘӖӐӪӘӘӡ ӢӔӛӞӔӠӐӢӣӠӘӡ ӥӕӔӛӝӗ).  ӛӐӡ ӒӐӛӝӘӧӔӜӔӑӔӜ ӖӐӛӑӐӠӔӑӘӡ, ӠӔӡӝӠӔӑӘӡ 

ӓӐ ӡӮӕӐ ӜӐәӔӗӝӑӔӑӘӡ  ӓӐӡӐӛӖӐӓӔӑӚӐӓ. ӖӝӒӐӓӐӓ,  ӚӘӗӝӜӘӡ ӛӔӥӐӜӘәӣӠӘ ӐӜӣ 

ӞӚӐӡӢӘәӣӠӘ ӓӐӛӣӨӐӕӔӑӐ Ӡӝӛ ӐӣӛӯӝӑӔӡӔӑӡ ӛӘӡ ӤӘӖӘәӣӠ-ӛӔӥӐӜӘәӣӠ ӗӕӘӡӔӑӔӑӡ, ӓӘӓӘ 
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ӮӐӜӘӐ ӪӜӝӑӘӚӘӐ. ӗӣ ӛӝӕӘӒӝӜӔӑӗ, ӘӡӢӝӠӘӣӚӐӓ өӕӔӜӘ ӬӘӜӐӞӠӔӑӘ ӭӔӓӓӜӔӜ  ӮӛӚӔӑӡ ӓӐ 

ӮӐӜӯӚӔӑӡ, ӠӝӛӔӚӘӪ ӑӣӚӐӢӘӡ  ӡӐӮӔӚӘӗ ӐӠӘӡ ӪӜӝӑӘӚӘ, ӐӦӛӝӡӐӕӚӔӗӨӘ әӘ ӪӜӝӑӘӚӘӐ 

ӮӝӠӐӡӐӜӘ.    Ӕӡ  ӛӔӥӐӜӘӖӛӘ   ӔӕӠӝӞӐӨӘ ӔӮӚӐӪ ӒӐӛӝӘӧӔӜӔӑӐ, ӡӞӔӪӘӐӚӣӠӘ ӓӐӜӔӑӘӡ ӓӐӡӐӛ-

ӖӐӓӔӑӚӐӓ ӓӐ ӛӐӢӘ ӦӘӠӔӑӣӚӔӑӐ 10 000-15 000 ӓӝӚӐӠӐӛӓӔ ӛӔӠӧӔӝӑӡ. ӖӔӓӐӞӘӠӣӚӘ 

ӒӐӜӛӢәӘӪӔӑӘӡ  ӗӐӜӐӛӔӓӠӝӕӔ ӔӤӔӥӢӣӠӘ ӛӔӗӝӓӘӐ ӜӐӛӢӕӠӔӕӔӑӘӡ ӜӐәӐӓӘӗ ӓӐӛӣӨӐӕӔӑӐ, 

ӠӝӛӔӚӘӪ ӘӫӚӔӕӐ ӡӐӨӣӐӚӔӑӐӡ ӤӝӚӐӓӘӡ ӜӐәӔӗӝӑӔӑӘ ӓӐӕӐӛӣӨӐӕӝӗ 0,7 ӛӛ ӡӘӦӠӛӔӛӓӔ.  Ӑӛ 

ӓӠӝӡ ӮӓӔӑӐ  ӜӐәӔӗӝӑӘӡ ӖӔӓӐӞӘӠӣӚӘ ӒӐӜӛӢәӘӪӔӑӐ. ӤӝӚӐӓӘӡ ӐӜ ӗӣӯӘӡ 0,5-1,5 ӛӛ 

ӜӐӛӢӕӠӔӕӔӑӡ (ӐӜ ӑӣӠӗӣӚӔӑӡ)  ӡӞӔӪӘӐӚӣӠӘ ӡӐӥӨӔӜӘӡ ӡӐӨӣӐӚӔӑӘӗ ӜӐәӐӓӘӡ ӡӐӮӘӗ ӛӘӛӐӠ-

ӗӐӕӔӜ ӜӐәӔӗӝӑӘӡӐәӔӜ. ӛӐӗӘ ӓӐӠӢӧӛӔӑӘ ӘӬӕӔӕӔӜ ӖӔӓӐӞӘӠӘӡ ӞӚӐӡӢӘәӣӠ ӓӔӤӝӠӛӐӪӘӐӡ, 

ӠӘӡ ӒӐӛӝӪ  ӛӘӡӘ ӖӔӓӐӞӘӠӘ ӮӓӔӑӐ ӣӤӠӝ ӛӐӒӐӠӘ, ӕӘӓӠӔ ӨӘӓӐ ӜӐӬӘӚӘ. ӖӔӓӐӞӘӠӖӔ  

ӬӐӠӛӝ- ӘӥӛӜӔӑӐ әӣӛӨӕӘӡ ӜӐӠөӔӜӘ ӫӐӑӕӔӑӘ, ӠӘӡ ӒӐӛӝӪ  ӛӘӡӘ ӓӐӦӚӘӚӝӑӘӗӘ ӡӘӛӢәӘӪӔ 

ӘӖӠӓӔӑӐ. ӗӣ  ӖӔӓӐӞӘӠӖӔ ӐӠӡӔӑӝӑӡ ӜӐӠөӔӜӘ ӐӣӡӢӔӜӘӢӘ, ӮӓӔӑӐ ӛӘӡӘ ӤӐӖӣӠӘ ӒӐӠӓӐӥӛӜӐ 

ӓӔӤӝӠӛӐӪӘӣӚ ӛӐӠӢӔӜӡӘӢӐӓ, ӠӐӪ ӓӐӛӐӢӔӑӘӗ ӘӬӕӔӕӡ ӜӐӛӖӐӓӘӡ ӡӘӛӐӒӠӘӡӐ  ӓӐ 

ӪӕӔӗӐӛӔӓӔӒӝӑӘӡ ӖӠӓӐӡ.  ӐӡӔӗӜӐӘӠӐӓ ӐӛӣӨӐӕӔӑӔӜ ӠӔӡӝӠӔӑӡ, ӖӐӛӑӐӠӔӑӡ, әӑӘӚӐӜӔӑӡ, 

ӪӘӚӘӜӓӠӔӑӡ ӓӐ ӡӮӕӐ. 

  ӒӝӠӒӝӚӐӭӔӑӘӐӜӘ ӓӐӛӣӨӐӕӔӑӐ- ӘӫӚӔӕӐ ӡӐӨӣӐӚӔӑӐӡ ӛӝӮӓӔӡ ӖӔӓӐӞӘӠӘӡ 

ӓӐӛӣӨӕӔӑӐ 15 ӛӛ-ӛӓӔ ӡӘӦӠӛӘӡ ӤӔӜӐӨӘ.  ӐӛӘӡӐӗӕӘӡ ӒӐӛӝӘӧӔӜӔӑӐ ӡӞӔӪӘӐӚӣӠӘ 

ӓӐӜӐӓӒӐӠӔӑӘ. ӘӧӔӜӔӑӔӜ  ӦӔӠӫӔӑӘӡ әӘӓӣӠӐ ӜӐӬӘӚӔӑӘӡ, ӠәӘӜӘӒӖӘӡ ӦӔӠӫӔӑӘӡ, ӛӠӣӓӛӮӐӠӐ 

ӦӔӠӫӔӑӘӡ ӓӐ ӡӮӕӐ ӜӐәӔӗӝӑӐӗӐ ӓӐӡӐӛӖӐӓӔӑӚӐӓ.  

ӖӔӓӐӞӘӠӣӚӘ  ӬӠӗӝӑӐ ӛӐӦӐӚӘ ӡӘӮӨӘӠӘӡ ӓӔӜӔӑӘӗ. Ӑӛ ӓӠӝӡ, ӛӐӒӜӘӢӣӠӘ ӜӐәӐӓӘ, 

ӠӝӛӔӚӘӪ ӒӐӓӘӡ ӒӐӛӢӐӠӨӘ - ӘӜӓӣӥӢӝӠӨӘ ӛӝӗӐӕӡӔӑӣӚ ӜӐӛӖӐӓӨӘ ӬӐӠӛӝӥӛӜӘӡ ӪӕӚӐӓ 

ӘӜӓӣӥӪӘӣӠ ӓӔӜӡ. ӘӜӓӣӥӢӝӠӘӡ  ӤӝӠӛӐ ӣӜӓӐ ӨӔӔӡӐӑӐӛӔӑӝӓӔӡ ӜӐәӔӗӝӑӘӡ ӤӝӠӛӐӡ. 

ӜӐӛӖӐӓӘӡ ӒӐӮӣӠӔӑӘӡ ӡӘөӥӐӠӔ  ӓӐӛӝәӘӓӔӑӣӚӘӐ   ӒӐӛӝӧӝӤӘӚӘ ӡӘӗӑӝӡ ӠӐӝӓӔӜӝӑӐӖӔ 

Q=kI
2
Rt. ӠӝӒӝӠӪ ӕӘӪӘӗ, ӓӔӜӘӡ ӡӘӛәӕӠӘӕӔ ӖӔӓӐӞӘӠӖӔ ӛӔӢӘӐ (ӠӐӓӒӐӜӐӪ ӛӣӮӢӘ 

ӜӐӬӘӚӓӔӑӐ ӒӐӠӔ ӖӔӓӐӞӘӠӖӔ), ӐӛӘӢӝӛӐӪ ӡӘӗӑӝӡ ӫӘӠӘӗӐӓӘ ӜӐӬӘӚӘӡ ӒӐӛӝӧӝӤӐ  ӛӝӮӓӔӑӐ  

ӒӐӠӔ ӖӔӓӐӞӘӠӖӔ. ӠӐӪ ӨӔӔӮӔӑӐ ӚӘӗӝӜӨӘ ӨӔӦӬӔӕӘӡ ӡӘӦӠӛӔӡ, Әӡ ӓӐӛӝәӘӓӔӑӣӚӘӐ 

ӒӐӡӐӮӣӠӔӑӔӚӘ ӜӘӛӣӨӘӡ ӗӕӘӡӔӑӔӑӖӔ ӓӐ ӣәӣӞӠӝӞӝӠӪӘӣӚӘӐ әӕӐӓӠӐӢӣӚӘ ӤӔӡӕӘӡӐ 

ӡӘӮӨӘӠӘӓӐӜ. ӠӐӪ ӛӔӢӘӐ ӓӔӜӘӡ ӡӘӮӨӘӠӔ, ӛӘӗ ӣӤӠӝ ӗӮӔӚӘ ӒӐӛӝӓӘӡ ӜӐӬӠӗӝӑӘ 

ӖӔӓӐӞӘӠӘ. ӘӧӔӜӔӑӔӜ 500-15 000 ӰӔӠӪӐӛӓӔ ӡӘӮӨӘӠӘӡ ӛӥӝӜӔ ӡӐӛӐӜӥӐӜӝ ӒӔӜӔӠӐӢӝӠӔӑӡӐ ӓӐ 

ӚӐӛӤӣӠ ӒӔӜӔӠӐӢӝӠӔӑӡ 106 ӰӪ ӡӘӮӨӘӠӘӗ. ӞӘӠӕӔӚ ӨӔӛӗӮӕӔӕӐӨӘ ӜӐӬӠӗӝӑӘӡ  ӡӘӡӥӔ 2-10 

ӛӛ-ӘӐ, ӮӝӚӝ ӛӔӝӠӔ ӨӔӛӗӮӕӔӕӐӨӘ - ӛӘӚӘӛӔӢӠӘӡ ӛӔӐӗӔӓӘӓӐӜ 2 ӛӛ-ӛӓӔ. 

                                                     VIII ӗӐӕӘ  

                                            ӛӔӡӠӘӡ ӓӔӤӔӥӢӔӑӘ 

     $ 1.  ӛӔӡӠӘӡ ӓӔӤӔӥӢӔӑӘ: ӬӔӠӢӘӚӝӕӐӜӘ ӓӔӤӔӥӢӔӑӘ  ӓӐ  ӛӐӗӘ  ӗӕӘӡӔӑӔӑӘ   

ӬӔӠӢӘӚӝӕӐӜӘ  ӓӔӤӔӥӢӔӑӘ.  ӢӔӠӛӘӜӘ ӬӔӠӢӘӚӝӕӐӜӘ ӓӔӤӔӥӢӔӑӘ ӛӝӘӪӐӕӡ ӝӠӘ 

ӡӐӮӘӡ ӓӔӤӔӥӢӔӑӡ: ӕӐәӐӜӡӘӔӑӡ ӓӐ әӕӐӜӫӗӐӨӝӠӘӡ ӐӢӝӛӔӑӡ. ӚӘӗӝӜӣӠ әӠӘӡӢӐӚӔӑӨӘ 

ӛӮӝӚӝӓ ӐӡӔӗ ӓӔӤӔӥӢӔӑӡ ӓӐ  ӕӐәӐӜӡӘӔӑӡ ӨӔӣӫӚӘӐӗ ӘӧӕӜӔӜ ӡӘӗӑӣӠ ӬӝӜӐӡӬӝӠӝӑӐӨӘ.  

ӐӦӘӐӠӔӑӣӚӘ ӗӔӝӠӘӔӑӘӡ ӗӐӜӐӮӛӐӓ, ӕӐәӐӜӡӘӔӑӘ ӓӘӓ ӠӝӚӡ ӐӡӠӣӚӔӑӔӜ ӓӘӤӣӖӘӣӠ ӞӠӝ- 
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ӪӔӡӔӑӨӘ, ӐӡӔӕӔ ӓӐӑӔӠӔӑӐӨӘ, ӛӔӝӠӔӣӚӘ ӤӐӖӔӑӘӡ-ӒӐӛӝӜӐӧӝӤӔӑӘӡ ӬӐӠӛӝӥӛӜӐӨӘ ӓӐ 

ӓӐӛӐӮӘӜӯӔӑӣӚӘ әӠӘӡӢӐӚӔӑӘӡ ӒӐӛӝӬӕӐӨӘ. ӘӛӘӡӐӗӕӘӡ, Ӡӝӛ ӛӘӘӦӝӜ ӬӔӠӢӘӚӝӕӐӜӘ 

ӓӔӤӔӥӢӔӑӘӡ  ӡӐәӛӐӠӘӡӘ әӝӜӪӔӜӢӠӐӪӘӐ, ӛӘӛӐӠӗӐӕӔӜ ӨӔӛӓӔӒ ӫӘӠӘӗӐӓ ӛӔӗӝӓӔӑӡ: 1. 

ӓӐӑӝӛӑӕӐ  ӑӘӠӗӕӣӚӘ ӜӐӬӘӚӐәӔӑӘӗ;  2. ӬӠӗӝӑӐ ӛӐӦӐӚӘ ӢӔӛӞӔӠӐӢӣӠӘӓӐӜ;  3. ӞӚӐӡӢӘ -

әӣӠӘ ӓӔӤӝӠӛӐӪӘӐ  ӡӮӕӐӓӐӡӮӕӐ ӞӘӠӝӑӔӑӨӘ;  4. ӘӡӔӗӘ ӨӔӜӐӓӜӔӑӘӡ ӨӔӥӛӜӐ, ӠӝӛӔӚӘӪ   

ӒӐӓӐӮӠӘӚӘӐ ӡӢӔӥӘӝӛӔӢӠӘӣӚӘ ӬӝӜӐӡӬӝӠӝӑӘӓӐӜ ӓӐ 5. ӗӮӔӚӘ ӤӘӠӔӑӘӡ ӓӐӤӔӜӐ ӪӘӕ 

ӡӐӤӔӜӖӔ (ӖӔӓӐӞӘӠӖӔ)  ӕӐәӣӣӛӣӠӘ ӐӝӠӗӥӚӔӑӘӗ.  

ӬӔӠӢӘӚӝӕӐӜӘ  ӓӔӤӔӥӢӔӑӘӡ  ӫӘӠӘӗӐӓӘ  ӗӕӘӡӔӑӔӑӘ 

ӔӠӗ-ӔӠӗӘ ӫӘӠӘӗӐӓӘ ӞӠӝӑӚӔӛӐ ӐӠӘӡ әӠӘӡӢӐӚӣӠӘ ӒӘӡӝӡӘӡ ӓӐӛӐӮӘӜӯӔӑӐ ӬӔӠӢӘӚӝӕӐӜӘ 

ӓӔӤӔӥӢӔӑӘӡ ӒӐӠӨӔӛӝ. әӠӘӡӢӐӚӘӡ ӨӘӒӗӐӕӡӘӓӐӜ ӗӣ ӐӛӝӕӘӦӔӑӗ ӔӠӗ ӘӝӜӡ ӓӐ 

ӛӝӕӐӗӐӕӡӔӑӗ ӛӐӡ ӘӛӐӕӔ ӖӔӓӐӞӘӠӖӔ, ӛӐӨӘӜ әӠӘӡӢӐӚӘӡ ӡӐӬӧӘӡӘ ӛӝӪӣӚӝӑӐ ӣӜӓӐ 

ӒӐӘӖӐӠӓӝӡ  ӔӠӗӘ ӘӝӜӘӗ, ӗӣ ӒӐӛӝӕӠӘӪӮӐӕӗ ӒӘӡӝӡӘӡ ӠӔӚӐӥӡӐӪӘӣӠ ӞӠӝӪӔӡӔӑӡ.  

ӡӘӜӐӛӓӕӘӚӔӨӘ ӛӝӪӣӚӝӑӘӡ ӠӔӐӚӣӠӘ ӪӕӚӘӚӔӑӐ, ӠӝӛӔӚӘӪ ӬӐӠӛӝӘӥӛӜӔӑӐ ӕӐәӐӜӡӘӘӡ 

ӨӔӧӕӐӜӘӡӐӡ әӠӘӡӢӐӚӨӘ, ӐӢӝӛӘӡ ӛӝӪӣӚӝӑӐӖӔ ӓӐӐӮӚӝӔӑӘӗ ӝӠӯӔӠ ӜӐәӚӔӑӘӐ.  Ӕӡ 

ӒӐӛӝӬӕӔӣӚӘӐ әӠӘӡӢӐӚӣӠӘ ӒӘӡӝӡӘӡ ӓӐӛӐӮӘӜӯӔӑӘӗ, ӠӐӓӒӐӜӐӪ Әӡ ӘӬӕӔӕӡ ӛӔӖӝӑӔӚӘ 

ӐӢӝӛӔӑӘӡ ӬӐӜӐӪӕӚӔӑӐӡ  ӬӝӜӐӡӬӝӠӣӚӘ ӛӓӔӑӐӠӔӝӑӘӓӐӜ. ӛӝӪӣӚӝӑӘӡ  ӪӕӚӘӚӔӑӐ v, 

ӗӐӜӐӮӛӐӓ ӔӨӔӚӑӘӡӐ, ӬӐӠӛӝӘӥӛӜӔӑӐ c 

ӡӘӛӫӚӐӕӠӘӡ ӒӐӤӐӠӗӝӔӑӘӡ ӪӔӜӢӠӘӡ 

ӨӔӧӕӐӜӘӡӐӡ, ӐӠӐӓӐӫӐӑӣӚӘ ӖӔӓӐӞӘӠӘӡ 

ӛӥӝӜӔ, ӔӠӗӒӕӐӠӝӕӐӜ,  ӘӖӝӢӠӝӞӣӚ 

ӓӠӔәӐӓ ӡӮӔӣӚӨӘ ӓӐ  ӒӐӛӝӘӗӕӚӔӑӐ 

ӤӝӠӛӣӚӘӗ: v=4c  , ӡӐӓӐӪ      = 

3(1-)/(1+), Ӑӥ - ӞӣӐӡӝӜӘӡ 

әӝӔӤӘӪӘӔӜӢӘӐ,     ӮӝӚӝ        -ӛӣӓӛӘӕӐ,  

 

ӡӣӠ.46. ӐӢӝӛӗӐ ӒӐӜӐӬӘӚӔӑӐ ӡӐӡӐӖӦӕӠӝ ӓӘӡӚӝәӐӪӘӘӡӐӡ Ӑ) әӠӘӡӢӐӚӘӡ ӒӐӜӘӕӘ ӭӠӐ ӑ) әӣӑӣӠ 

әӠӘӡӢӐӚӨӘ ӐӢӝӛӗӐ ӒӐӜӐӬӘӚӔӑӐ ӖӔӓӛӔӢӘ ӐӢӝӛӣӠӘ ӡӘӑӠӢӧӘӡ ӨӔӢӐӜӘӡ ӨӔӛӓӔӒ  

ӠӝӛӔӚӘӪ ӚӘӗӝӜӗӐ ӣӛӠӐӕӚӔӡӝӑӘӡӐӗӕӘӡ ӓӐӐӮӚӝӔӑӘӗ   1,5 – Әӡ ӢӝӚӘӐ. ӣӡӐӡӠӣӚӝ 

әӠӘӡӢӐӚӘӡӐӗӕӘӡ әӘ, ӠӝӪӐ =1-ӡ, ӛӝӪӣӚӝӑӘӡ ӪӕӚӘӚӔӑӐ v=4c - ӡ ӢӝӚӘӐ. ӗӣ  ӛӧӐӠӘ 

ӮӡӜӐӠӘӓӐӜ  ӐӛӝӦӔӑӣӚӘ  ӘӝӜӘӡ  ӜӐӪӕӚӐӓ  ӨӔӕӣӠӔӕӗ ӛӐӡ ӡӮӕӐ ӢӘӞӘӡ ӘӝӜӡ, ӠӝӛӚӘӡ ӖӝӛӐ 

ӐӮӚӝӐ ӐӛӝӦӔӑӣӚӘ ӘӝӜӘӡ ӖӝӛӐӡӗӐӜ (ӛӐӒ., ӠәӘӜӘӡ ӜӐӪӕӚӐӓ ӥӠӝӛӡ), ӛӐӨӘӜ ӛӘӕӘӦӔӑӗ 

өӐӜӐӪӕӚӔӑӘӡ  ӛӧӐӠ  ӮӡӜӐӠӡ.  Әӛ ӨӔӛӗӮӕӔӕӐӨӘ  ӗӣ   ӛӧӐӠ  ӮӡӜӐӠӨӘ  ӨӔӠӔӣӚӘ ӘӝӜӘӡ  ӖӝӛӐ 

ӘӛӓӔӜӐӓ  ӜӐәӚӔӑӘӐ, Ӡӝӛ ӛӐӡ ӨӔӣӫӚӘӐ ͞өӐӔӢӘӝӡ͟ ӐӢӝӛӗӨӝӠӘӡ ӡӘӕӠӪӔӨӘ (ӠӝӛӔӚӘӛӔ 

ӝӥӢӐ ӐӜ ӢӔӢӠӐ-ӤӝӠӐӨӘ) ӛӐӨӘӜ ӛӘӕӘӦӔӑӗ  өӐӜӔӠӒӕӘӡ  ӛӧӐӠ  ӮӡӜӐӠӡ. ӠӐӪ ӨӔӔӮӔӑӐ өӐӜӐӠӗӡ, 

ӔӡӐӐ  ӐӮӐӚӘ ӤӐӖӐ  ӫӘӠӘӗӐӓ ӛӧӐӠ ӮӡӜӐӠӨӘ, ӠӝӛӔӚӘӪ  ӛӘӘӦӔӑӐ ӝӠӘ, ӡӐӛӘ ӓӐ ӛӔӢӘ ӢӘӞӘӡ 

ӘӝӜӗӐ ӨӔӔӠӗӔӑӘӗ.  ӐӡӔ ӛӘӘӦӔӑӐ ӓӘӤӣӖӘӘӗ ӐӜ ӡӞӔӪ.  ӗӔӠӛӣӚӘ ӓӐӛӣӨӐӕӔӑӘӗ 

әӐӠӑӘӓӔӑӘ,  ӜӘӢӠӘӓӔӑӘ, ӚӐӕӔӡӘӡ ӤӐӖӔӑӘ ӓӐ ӡӮӕӐ.  
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$ 2.  ӮӐӖӝӕӐӜӘ ӓӔӤӔӥӢӔӑӘ—ӓӘӡӚӝәӐӪӘӔӑӘ ӓӐ  ӬӧӝӑӘӡ ӓӔӤӔӥӢӔӑӘ 

ӓӘӡӚӝәӐӪӘӔӑӘ ӬӐӠӛӝӐӓӒӔӜӔӜ ӘӡӔӗ ӓӔӤӔӥӢӔӑӡ, ӠӝӛӔӚӗӐӪ ӔӠӗӘ 

ӛӘӛӐӠӗӣӚӔӑӘӗ ӒӐӪӘӚӔӑӘӗ ӛӔӢӘ ӡӘӒӠӫӔ Ӑӥӕӗ, ӕӘӓӠӔ ӡӮӕӐ, ӛӘӡӓӐӛӘ ӛӐӠӗӝӑӣӚӘ 

ӛӘӛӐӠӗӣӚӔӑӔӑӘӗ. ӓӘӡӚӝәӐӪӘӔӑӘ, ӠӝӛӔӚӜӘӪ ӒӕӮӕӓӔӑӘӐӜ ӠӔӐӚӣӠ әӠӘӡӢӐӚӔӑӨӘ, 

ӨӔӘӫӚӔӑӐ ӬӐӠӛӝӕӘӓӒӘӜӝӗ ӠӝӒӝӠӪ ӭӠӘӡ ӨӔӓӔӒӘ ӠӝӛӔӚӘӪ, ӛӗӐӕӠӓӔӑӐ ӦӠӣ 

ӪӘӚӘӜӓӠӘӡ ӡӘӕӠӪӔӖӔ, ӗӣ Ӑӛ ӖӔӓӐӞӘӠӔӑӡ ӬӐӕӐӜӐӪӕӚӔӑӗ  ӔӠӗӘӛӔӝӠӘӡ ӛӘӛӐӠӗ ӓӐ 

ӨӔӛӓӔӒ ӨӔӕӐӔӠӗӔӑӗ. ӑӘӣӠӒӔӠӡӘӡ 

ӕӔӥӢӝӠӘӡ ӒӐӜӡӐӡӐӖӦӕӠӐӓ, ӐӒӔӑӔӜ 

ӑӘӣӠӒӔӠӡӘӡ әӝӜӢӣӠӡ, ӡӐӐӗӘӡ ӘӡӠӘӡ 

ӛӝӫӠӐӝӑӘӡ ӗӐӜӮӕӓӔӜӘӚӐӓ ӐӜ 

ӡӐӐӬӘӜӐӐӦӛӓӔӒӝ ӛӘӛӐӠӗӣӚӔӑӘӗ.  

әӝӜӢӣӠӘӡ ӓӐӠөӔӜӘӚӘ ӜӐӬӘӚӘ, 

ӠӝӛӚӘӗӐӪ  ӣӜӓӐ өӐӘәӔӢӝӡ әӝӜӢӣӠӘ, 

ӜӐӮ. 47 ӑӘӣӠӒӔӠӡӘӡ әӝӜӢӣӠӘ: Ӑ) ӡӐӡӐӖӦӕӠӝ   ӓӐ   ӑ) ӮӠӐӮӜӣӚӘ ӓӘӡӚӝәӐӪӘӘӡ ӡӥӔӛӔӑӘ 

 ӬӐӠӛӝӐӓӒӔӜӡ ӑӘӣӠӒӔӠӡӘӡ ӕӔӥӢӝӠӡ.  ӤӐӥӢӘӐ, 

Ӡӝӛ Ӑӛ ӝӠӘ ӜӐӬӘӚӘӡ ӣӠӗӘӔӠӗӬӐӜӐӪӕӚӔӑӘӡ 

ӨӔӛӓӔӒ ӗӣ ӒӕӔӥӜӐ әӠӘӡӢӐӚӘӡ ӠӐӦӐӪ 

ӨӔӛӐӓӒӔӜӔӚӘ ӜӐӬӘӚӘ, ӠӝӛӔӚӘӪ ӭӠӘӡ ӡӘӑӠӢӧӘӡ 

ӛӐӠӗӝӑӣӚӘӐ, ӛӐӨӘӜ  ӨӔӔӠӗӔӑӘӡӐӡ, ӛӐӡ Ӕӡ 

ӛӓӒӔӜӔӚӘ    ӐӜ   ӣӜӓӐ   ӓӐӔӛӐӢӝӡ,  ӐӜ   ӛӝӐәӚӓ-

Ӕӡ.   әӠӘӡӢӐӚӘӡ  ӜӐӬӘӚӔӑӘӡ    ӨӔӓӐӠӔӑӘӗӘ 

ӣӠӗӘӔӠӗӬӐӜӐӪӕӚӔӑӘӡ  ӡӘӓӘӓӔ ӓӐ ӛӘӛӐӠ-

ӗӣӚӔӑӐ ӭӠӘӡ ӒӐӡӬӕӠӘӕ ӬӐӠӛӝӐӓӒӔӜӡ ӕӔӥӢӝӠӡ,  

ӠӝӛӚӘӗӐӪ  ӐӮӐӡӘӐӗӔӑӔӜ ӬӐӠӛӝӥӛӜӘӚ 

ӓӘӡӚӝәӐӪӘӐӡ.ӕӔӥӢӝӠӡ ӐӦӜӘӨӜӐӕӔӜ b ӡӘӛӑӝӚӝ- 

ӡӣӠ. 48.  ӡӐӡӐӖӦӕӠӝ (Ӑ-ӑ) ӓӐ ӮӠӐӮӜӣӚӘ (Ӓ-ӓ) ӓӘӡӚӝәӐӪӘӔӑӘ,  

 (Ӕ)-ӡӐӡӐӖӦӕӠӝ -(ӕ) –ӮӠӐӮӜӣӚӘ  ӓӐ (Ӗ)  (ӯӐӛӣӠӘ) ӓӘӡәӚӘӜӐӪӘӐ ӓӠӔәӐӓ ӡӮӔӣӚӨӘ 

 

 ӗӘ  ӓӐ ӛӐӡ ӔӫӐӮӘӐӜ ӑӘӣӠӒӔӠӡӘӡ ӕӔӥӢӝӠӡ.  

ӓӘӡӚӝәӐӪӘӔӑӘӡ  ӢӘӞӔӑӘ  ӓӐ  ӛӐӗӘ ӛӝӫӠӐӝӑӐ.  1. 

ӡӐӡӐӖӦӕӠӝ ӓӘӡӚӝәӐӪӘӐ  (ӡӣӠ.47 Ӑ-ӑ). 2. 

ӮӠӐӮӜӣӚӘ ӓӘӡӚӝәӐӪӘӐ  (ӡӣӠ.47–48.) 3. 

ӨӔӠӔӣӚӘ ӓӐ ӛӠӣӓӬӘӠӣӚӘ ӓӘӡӚӝәӐӪӘӔӑӘ -

ӡӐӡӐӖӦӕӠӝ ӓӐ ӮӠӐӮӜӣӚӘ ӔӠӗӐӓ b=b sin   ӓӐ 

bs=b cos ,      ӡӐӓӐӪ   әӣӗӮӔӐ ӓӘӡӚӝәӐӪӘӘӡ 

ӦӔӠӫӡӐ ӓӐ ӑӘӣӠӒӔӠӡӘӡ ӕӔӥӢӝӠӡ  ӨӝӠӘӡ. ӖӔӓӐ- 

ӡӣӠ. 49. ӓӘӡӚӝәӐӪӘӘӡ ӔӚ. ӛӘәӠӝӡәӝӞӣӚӘ ӡӣӠӐӗӘ ӐӢӝӛӣӠ ӓӝӜӔӖӔ  
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ӞӘӠӘ, ӠӝӛӔӚӘӪ ӬӐӠӛӝӘӥӛӜӔӑӐ ӓӘӡӚӝәӐӪӘӘӡ 

ӦӔӠӫӘӡӐ ӓӐ ӛӘӡӘ ӑӘӣӠӒӔӠӡӘӡ ӕӔӥӢӝӠӘӗ, 

ӔӬӝӓӔӑӐ ӓӘӡӚӝәӐӪӘӘӡ  ӡӠӘӐӚӘӡ ӖӔӓӐӞӘӠӘ. 

әӝӜәӠӔӢӣӚ ӨӔӛӗӮӕӔӕӐӨӘ, ӠӝӓӔӡӐӪ ӓӘӡӚӝәӪӘӘӡ 

ӦӔӠӫӘ ӓӔӕӡ ӛӗӚӘӐӜӐӓ ӔӠӗ ӡӘӑӠӢӧӔӨӘ ӓӐ Ӕӡ 

ӡӘӑӠӢӧӔ ӨӔӘӪӐӕӡ ӐӡӔӕӔ  ӑӘӣӠӒӔӠӡӘӡ ӕӔӥӢӝӠӡӐӪ, 

ӛӐӨӘӜ ӡӠӘӐӚӘӡ ӖӔӓӐӞӘӠӘ  ӒӐӓӐӓӘӡ ӡӘӑӠӢӧӔӨӘ 

ӓӐ ӛӐӡ ӣӬӝӓӔӑӔӜ ӡӠӘӐӚӘӡ ӡӘӑӠӢӧӔӡ. ӡӠӘӐӚӘӡ 

ӡӘӑӠӧӔӔӑӘӡ    ӔӠӗӝӑӚӝӑӐӡ,   ӣӬӝӓӔӑӔӜ   ӡӠӘӐӚӘӡ 

ӡӣӠ. 50.  ӓӘӡӚӝәӐӪӘӔӑӘ, ӓӘӡӚӝәӐӪӘӣӠӘ ӗӐӕӛӝӧӠӔӑӘ  ӓӐ ӡӠӘӐӚӘӡ ӖӝӚӔӑӘ. ӤӝӚӐӓӘ X18N10 

(ӒӐӛӭӝӚӘ ӔӚӔӥӢӠӝӜӣӚӘ ӛӘәӠӝӡәӝӞӘӐ- ӬӪә-ӐӕӢӝӠӘ).  

ӖӝӚӔӑӡ.  ӡӠӘӐӚӘӡ ӡӘӑӠӢӧӔӔӑӘ  ӧӕӔӚӐ ӪӐӚәӔӣӚӘ 

ӜӘӕӗӘӔӠӔӑӘӡӐӗӕӘӡ  ӒӐӜӡӮӕӐӕӓӔӑӐ, ӣӤӠӝ ӖӣӡӢӐӓ 

әӘ ӛӐӗ әӠӘӡӢӐӚӝӒӠӐӤӘӐӡ ӒӐӜӡӐӖӦӕӠӐӕӡ ӚӘӗӝӜӘӡ 

ӒӘӡӝӡӘӡ ӢӘӞӘ  (ӬӪә, ӛӪә, ӰӔӥӡӐӒӝӜӐӚӣӠӘ ӓӐ ӡӮӕӐ). 

ӬӪә ӡӢӠӣӥӢӣӠӘӡ ӛӥӝӜӔ ӡӮӔӣӚӔӑӨӘ (Fe, Al, 

Cu,Au,Ni, Ag), ӠӝӒӝӠӪ ӬӔӡӘ, ӒӕӮӕӓӔӑӐ ӔӠӗӘ ӓӐ 

ӘӒӘӕӔ ӢӘӞӘӡ ӘӜӓӔӥӡӔӑӘ.  әӔӠӫӝӓ, ӡӠӘӐӚӘӡ 

ӡӘӑӠӢӧӔӔӑӘӐ   {111}  ӢӘӞӘӡ, ӮӝӚӝ ӡӠӘӐӚӘӡ ӛӘӛӐӠ- 

ӡӣӠ. 51. ӓӘӡӚӝәӐӪӘӔӑӘ, ӓӘӡӚӝәӐӪӘӣӠӘ ӧӣӚӤӘ (ӒӐӮӚӔөӘӡ ӨӔӛӓӔӒ) ӓӐ ӥӕӔӓӐ әӣӗӮӔӨӘ 

ӛӘәӠӝӑӖӐӠӘӡ ӬӘӜ ӓӘӡӚӝәӐӪӘӣӠӘ ӗӐӕӛӝӧӠӐ. ӤӝӚӐӓӘ X18N10 (ӒӐӛӭӝӚӘ ӔӚӔӥӢӠӝӜӣӚӘ 

ӛӘәӠӝӡәӝӞӘӐ -ӬӪә -ӐӕӢӝӠӘ).  

ӗӣӚӔӑӐ <110>. ӮӝӚӝ ӛӪә-әӠӘӡӢӐӚӔӑӨӘ  ӛӐӒ.,  ӠәӘӜӐӨӘ, ӡӠӘӐӚӘӡ ӡӘӑӠӢӧӔӔӑӘӐ {110} {112} 

{123} ӢӘӞӘӡ, ӮӝӚӝ ӡӠӘӐӚӘ ӬӐӠӛӝӔӑӡ <111>  ӛӘӛӐӠӗӣӚӔӑӘӗ. ӓӘӡӚӝәӐӪӘӣӠӘ әӕӐӜӫӔӑӘ 

ӓӘӡӚӝәӐӪӘӔӑӘӡ ӛӝӫӠӐӝӑӘӡӐӡ ӠӐӦӐӪ ӒӐӠәӕӔӣӚ ӬӔӠӢӘӚӨӘ  ӘӡӘӜӘ ӮӕӓӔӑӘӐӜ ӔӠӗӘӛӔӝӠӔӡ 

ӐӜ ӠӐӘӛӔ ӑӐӠӘӔӠӡ (ӛӐӠӪӕӚӘӡ, ӝӠӔӣӚӘӡ, 

ӞӝӚӘӒӝӜӘӡ ӓӐ Ӑ.Ө.  ӡӐӖӦӕӐӠӡ), ӘӮӚӐӠӗӔӑӘӐӜ. Ӑӛ 

ӓӠӝӡ  ӬӐӠӛӝӘӥӛӜӔӑӘӐӜ әӕӐӜӫӔӑӘ, ӧӣӚӤӔӑӘ, 

ӒӝӠӒӚӔӑӘ ӓӐ ӡӮӕӐ. ӐӛӘӡ ӒӐӛӝ,  ӛӐӗӘ ӛӝӫӠӐӝӑӐ ӐӜӣ 

ӡӠӘӐӚӘ ӨӔӡӐӑӐӛӘӡӘ ӛӘӛӐӠӗӣӚӔӑӘӗ ӤӔӠӮӓӔӑӐ. 

ӛӐӗӘ  ӨӔӛӓӒӝӛӘ ӛӝӫӠӐӝӑӘӡӐӗӕӘӡ, ӐӣӪӘӚӔӑӔӚӘӐ 

ӓӐӛӐӢӔӑӘӗӘ, ӣӤӠӝ ӓӘӓӘ ӓӐӢӕӘӠӗӕӘӡ ӛӝӓӔӑӐ.  

Ӑӛ ӛӝӕӚӔӜӐӡ ӣӬӝӓӔӑӔӜ ӒӐӜӛӢәӘӪӔӑӐӡ, (ӘӮ. ӡӣӠ. 61, 

ӒӠӐӤӘәӘ ӫӐӑӕӐ-ӓӔӤӝӠӛӐӪӘӐ), ӨӔӡӐӑӐӛӘӡӘ ӞӠӝӪӔӡӘ  

ӮӐӡӘӐӗӓӔӑӐ 3  ӡӐӤӔӮӣӠӘӗ. ӐӡӔӗӜӐӘӠӐӓ  ӛӐӡӐӚӘӡ 

  

ӡӣӠ. 52. ӓӘӡӚӝәӐӪӘӔӑӘ, ӬӧӝӑӘӡ ӓӔӤӔӥӢӔӑӘ ӓӐ ӡӠӘӐӚӘӡ ӖӝӚӘ, ӤӝӚӐӓӘ X18N10 (ӒӐӛӭӝӚӘ 

ӔӚӔӥӢӠӝӜӣӚӘ ӛӘәӠӝӡәӝӞӘӐ -ӬӪә ӐӕӢӝӠӘ).  
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 ӒӐӜӛӢәӘӪӔӑӘӡ ӞӠӝӪӔӡӘ  ӓӘӓ ӒӐӕӚӔӜӐӡ ӐӮӓӔӜӡ  

ӜӐӛӖӐӓӘӡ ӤӘӖӘәӣӠ ӓӐ ӛӔӥӐӜӘәӣӠ ӗӕӘӡӔӑӔӑӖӔ.  

ӮӨӘӠӐӓ  ӠӝӒӝӠӪ ӜӐӛӖӐӓӘӡ ӖӔӓӐӞӘӠӖӔ, ӘӡӔ ӛӘӡӘ  

ӛӝӪӣӚӝӑӘӡ  ӨӘӒӜӘӗӐӪ, ӓӐӘӛӖӘӠӔӑӐ ӒӐӠәӕӔӣӚӘ 

ӢӘӞӘӡ ӖӔӓӐӞӘӠӣӚӘ ӓӐ ӛӝӪӣӚӝӑӘӗӘ ӓӔӤӔӥӢӔӑӘ. 

 

ӡӣӠ. 53. ӓӘӡӚӝәӐӪӘӔӑӘ, ӓӘӡӚӝәӐӪӘӣӠӘ ӧӣӚӤӘ (ӛӔӝӠӔ 

ӛӔӝӗӮӔӓӨӘ ӓӘӡӚӝәӐӪӘӣӠӘ ӒӝӠӒӐӚӘ). ӤӝӚӐӓӘ X18N10 

(ӒӐӛӭӝӚӘ ӔӚӔӥӢӠӝӜӣӚӘ ӛӘәӠӝӡәӝӞӘӐ-ӬӪә, ӐӕӢӝӠӘ). 

$  3.  ӖӔӓӐӞӘӠӣӚӘ  ӓӐ  ӛӝӪӣӚӝӑӘӗӘ ӓӔӤӔӥӢӔӑӘ         (ӜӘӟӐӠӔӑӘ, 

ӓӘӡәӚӘӜӐӪӘӔӑӘ) 

ӦӠӛӣӚӔӑӘ (ӜӘӟӐӠӔӑӘ) ӬӐӠӛӝӐӓӒӔӜӔӜ  өӐӛӝӡӮӛӘӡӐӡ, ӗӔӠӛӣӚӘ  ӐӜ ӛӔӥӐӜӘәӣӠӘ 

ӓӐӛӣӨӐӕӔӑӘӡӐӡ ӬӐӠӛӝӥӛӜӘӚ ӛӝӪӣӚӝӑӘӗӘ ӓӔӤӔӥӢӔӑӡ. ӐӡӔӗӘ ӓӔӤӔӥӢӔӑӘ ӣӐӠӧӝӤӘӗ 

ӒӐӕӚӔӜӐӡ ӐӮӓӔӜӔӜ ӜӐӛӖӐӓӘӡ ӤӘӖӘәӣӠ-ӛӔӥӐӜӘәӣӠ ӗӕӘӡӔӑӔӑӖӔ ӓӐ ӡӐӭӘӠӝӐ ӛӐӗӘ 

ӨӔӛӪӘӠӔӑӐ. ӛӐӗӘ ӛӝӪӘӚӔӑӐ, ӠӝӒӝӠӪ ӬӔӡӘ, ӖӔӓӐӞӘӠӘӓӐӜ ӮӓӔӑӐ  ӔӚӔӥӢӠӝӥӘӛӘӣӠӐӓ ӐӜ 

ӓӐӛӪӐӕӘ ӤӔӜӘӡ ӓӐӤӔӜӘӡ ӡӐӨӣӐӚӔӑӘӗ, ӮӝӚӝ ӛӝӪӣӚӝӑӘӓӐӜ– ӢӔӥӜӝӚӝӒӘӣӠӘ 

ӞӠӝӪӔӡӔӑӘӗ.  

ӓӘӡәӚӘӜӐӪӘӐ - ӑӝӚӝ ӓӠӝӡ, ӓӘӓӘ  ӓӔӤӝӠӛӐӪӘӔӑӘӡ ӓӐӡӐӮӐӮӡӘӐӗӔӑӚӐӓ 

ӨӔӛӝӢӐӜӘӚӘӐ ӪӜӔӑӐ, ӠӝӛӔӚӘӪ ӓӘӡәӚӘӜӐӪӘӘӡ ӡӐӮӔӚӘӗӐӐ ӪӜӝӑӘӚӘ. ӓӘӡәӚӘӜӐӪӘӘӡ ӥӕӔӨ 

ӛӝӘӐӖӠӔӑӔӜ ӒӘӒӐӜӢӣӠ ӓӘӡӚӝәӐӪӘӐӡ, ӠӝӛӚӘӡ ӡӐӨӣӐӚӔӑӘӗӐӪ ӨӔӡӐӫӚӔӑӔӚӘӐ 

ӓӐӮӐӡӘӐӗӓӔӡ ӛӘәӠӝ– ӓӐ ӛӔӖӝӡӘӓӘӓӔӔӑӘӡ ӓӔӤӝӠӛӘӠӔӑӣӚӘ ӐӠӔӔӑӘ (ӡӣӠ. 47. ӕ,Ӗ).  

ӠӝӒӝӠӪ ӕӘӪӘӗ, ӒӐӜӐӡӮӕӐӕӔӑӔӜ ӡӐӡӐӖӦӕӠӝ ӓӐ ӮӠӐӮӜӣӚ ӓӘӡӚӝәӐӪӘӔӑӡ, ӠӝӛӔӚӗӐ 

ӡӘӛӫӚӐӕӠӔӡӐӪ ӐӮӐӡӘӐӗӔӑӔӜ ӑӘӣӠӒӠӔӡӘӡ ӕӔӥӢӝӠӘӗ-b. ӛӡӒӐӕӡӐӓ, ӑӘӣӠӒӔӠӔӡӘӡ 

ӕӔӥӢӝӠӘӡӐ, ӓӘӡәӚӘӜӐӪӘӘӡ ӡӘӛӫӚӐӕӠӘӡ ӓӐӡӐӮӐӡӘӐӗӔӑӚӐӓ ӨӔӛӝӢӐӜӘӚӘӐ ӤӠӐӜәӘӡ 

ӕӔӥӢӝӠӘ-  (ӐӥӡӘӐӚӣӠӘ ӐӜӣ ӛӝӑӠӣӜӔӑӘӡ ӕӔӥӢӝӠӘ). ӡӬӝӠӮӐӖӝӕӐӜӘ ӓӘӡәӚӘӜӐӪӘӐ 

ӤӠӐӜәӘӡ -ӕӔӥӢӝӠӘӗ,  ӠӝӛӔӚӘӪ ӓӔӤӔӥӢӘӡ ӮӐӖӘӡ ӞӐӠӐӚӔӚӣӠӘӐ,  ӘӬӝӓӔӑӐ ӡӝӚӘӡӔӑӠ 

ӓӘӡәӚӘӜӐӪӘӐӓ.  ӮӝӚӝ  ӓӘӡәӚӘӜӐӪӘӐ ӤӠӐӜәӘӡ -ӕӔӥӢӝӠӘӗ, ӠӝӛӔӚӘӪ ӓӔӤӔӥӢӘӡ ӮӐӖӘӡ 

ӛӐӠӗӝӑӣӚӘӐ- ӑӠӣӜӕӘӡ ӓӘӡәӚӘӜӐӪӘӐӓ (ӘӮ. ӡӣӠ.47).  ӓӘӡәӚӘӜӐӪӘӘӗ  ӣӤӠӝ 

ӛӝӡӐӮӔӠӮӔӑӔӚӘӐ,  ӓӘӓӘ ӓӔӤӝӠӛӘӠӔӑӣӚӘ ӐӠӔӔӑӘӡ ӓӐӮӐӡӘӐӗӔӑӐ. 

 

$  4.  ӛӐӠӪӕӚӘӡ ӡӐӖӦӕӠӔӑӘ, ӠӔәӠӘӡӢӐӚӘӖӐӪӘӘӡ ӓӐ ӓӔӤӝӠӛӐӪӘӣӚӘ ӝӠӔӣӚӔӑӘ 

ӛӧӐӠӘ ӮӡӜӐӠӘ ӨӔӓӒӔӑӐ ӛӐӠӪӕӚӔӑӘӡӐӒӐӜ, ӨӔӡӐӑӐӛӘӡӐӓ ӛӐӠӪӕӚӔӑӘ ӔӠӗӘӛӔӝӠӘӡӐӒӐӜ 

ӒӐӛӝӧӝӤӘӚӘӐ ӡӐӖӦӕӠӔӑӘӗ.  ӔӠӗӘ ӓӐ ӘӛӐӕӔ ӛӐӡӐӚӘӡӐӒӐӜ  ӡӮӕӐӓӐӡӮӕӐ  ӗӔӠӛӣӚӘ 

ӓӐӛӣӨӐӕӔӑӐ ӒӐӜӐӞӘӠӝӑӔӑӡ ӛӘӦӔӑӣӚӘ ӜӐӛӖӐӓӘӡ ӛӔӥӐӜӘәӣӠ ӗӕӘӡӔӑӔӑӡ. ӖӝӒӐӓӐӓ, ӠӐӪ  

ӣӤӠӝ  ӓӘӓӘӐ ӛӐӠӪӕӚӘӡ ӒӔӝӛӔӢӠӘӣӚӘ ӖӝӛӐ, ӛӘӗ ӣӤӠӝ ӞӚӐӡӢӘәӣӠӘӐ ӜӐӛӖӐ–ӓӘ ӓӐ 

ӞӘӠӘӥӘӗ.  ӞӚӐӡӢӘәӣӠӘ ӓӔӤӝӠӛӐӪӘӐ, ӠӝӒӝӠӪ ӬӔӡӘ, ӛӘӛӓӘӜӐӠӔӝӑӡ ӓӘӡӚӝәӐӪӘӔӑӘӡ 

ӬӐӠӛӝӥӛӜӘӗӐ  (ӮӐӖӝӕӐӜӘ ӓӔӤӔӥӢӔӑӘ) ӓӐ    ӛӐӗӘ  ӡӘӛәӕӠӘӕӘӡ  ӖӠӓӘӗ ӔӠӗӔӣӚ ӛӝӪӣӚӝ- 
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ӑӐӨӘ.  ӔӡӐӐ ӛӐӡӐӚӘӡӗӕӘӡ ӫӐӑӕӔӑӘӡ ӛӝӮӡӜӘӡ, ӐӜӣ 

ӠӔӚӐӥӡӐӪӘӘӡ ӔӠӗ-ӔӠӗӘ ӡӐӨӣӐӚӔӑӐ. ӗӣӛӪӐ, 

ӓӔӤӝӠӛӐӪӘӘӡ ӒӐӠәӕӔӣӚ ӔӢӐӞӖӔ ӓӒӔӑӐ ӘӡӔӗӘ ӛӝӛӔӜӢӘ, 

ӠӝӛӚӘӡ ӓӠӝӡӐӪ, ӓӘӡӚӝәӐӪӘӔӑӘӡ ӬӐӠӛӝӥӛӜӐ ӣәӕӔ 

ӒӐӠӗӣӚӔӑӣӚӘӐ. ӐӡӔӗ ӨӔӛӗӮӕӔӕӐӨӘ ӘӬӧӔӑӐ 

ӓӔӤӝӠӛӐӪӘӣӚӘ ӝӠӔӣӚӔӑӘӡ ӬӐӠӛӝӥӛӜӐ (ӛӝӪӣӚӝӑӘӗӘ 

ӓӔӤӔӥӢӔӑӘ), ӠӝӛӔӚӘӪ  ӐӡӔӕӔ  ӠӔӚӐӥӡӐӪӘӣӠӘ 

ӞӠӝӪӔӡӔӑӘӐ ӓӐ ӔӛӡӐӮӣӠӔӑӐ ӫӐӑӕӔӑӘӡ ӛӝӮӡӜӐӡ.  

 

ӡӣӠ. 54. ӛӐӠӪӕӚӘӡ ӡӐӖӠӕӠӔӑӘ ӛӧӐӠ ӮӡӜӐӠӨӘ 

 

ӓӔӤӝӠӛӐӪӘӣӚӘ (ӛӔӥӐӜӘәӣӠӘ) ӝӠӔӣӚӔӑӘ ӬӐӠӛӝӘӥӛӜӔӑӘӐӜ,  ӛӔӥӐӜӘәӣӠӘ 

ӓӐӢӕӘӠӗӕӘӡ ӨӔӓӔӒӐӓ,  ӞӚӐӡӢӘәӣӠӘ ӓӔӤӝӠӛӐӪӘӘӡӐӡ, 

Ӕ.Ә. ӛӐӡ ӨӔӛӓӔӒ, ӠӐӪ әӠӘӡӢӐӚӘ ӣәӕӔ ӬӐӠӛӝӥӛӜӘӚӘӐ. ӛӐӗӘ 

ӬӐӠӛӝӥӛӜӐ ӒӐӜӞӘӠӝӑӔӑӣӚӘӐ ӛӔӥӐӜӘәӣӠӘ ӓӔӤӝӠӛӐӪӘӘӗ 

ӛӮӝӚӝӓ Әӛ ӨӔӛӗӮӕӔӕӐӨӘ, ӠӝӓӔӡӐӪ ӛӔӖӝӑӔӚ ӐӢӝӛӔӑӡ 

ӨӔӣӫӚӘӐӗ ӒӐӓӐӡӠӘӐӚӔӑӐ (ӒӐӓӐӜӐӪӕӚӔӑӐ) ӔӠӗӘӛӔӝӠӘӡ 

ӛӘӛӐӠӗ.  ӓӔӤӝӠӛӐӪӘӣӚӘ  ӝӠӔӣӚӘӡ ӬӐӠӛӝӥӛӜӐ ӐӜӣ 

ӓӔӤӝӠӛӐӪӘӣӚӘ (ӛӔӥӐӜӘәӣӠӘ) ӒӐӝӠӔӑӐ ӔӡӐӐ ӓӔӤӝӠӛӐӪӘӐ, 

 

ӡӣӠ .55.Ӑ. ӓӔӤӝӠӛӐӪӘӣӚӘ ӝӠӔӣӚӘӡ ӡӥӔӛӐ 

ӠӘӡ ӨӔӓӔӒӐӓӐӪ әӠӘӡӢӐӚӘӡ ӝӠӘ ӜӐӬӘӚӘ ӐӦӛӝөӜӓӔӑӐ ӡӐӠәӣӚ ӡӘӛӔӢӠӘӣӚ 

ӛӓӒӝӛӐӠӔӝӑӐӨӘ ӐӜ ӒӐӓӐӮӠӘӚӜӘ ӐӠӘӐӜ  ӛӔӝӠӔ ӠӘӒӘӡ ӦӔӠӫӘӡ ӛӘӛӐӠӗ (ӡӣӠ.55). 

ӓӔӤӝӠӛӐӪӘӣӚӘ ӝӠӔӣӚӔӑӘ, ӘӡӔӕӔ ӠӝӒӝӠӪ ӓӘӡӚӝәӐӪӘӔӑӘ, ӔӥӕӔӛӓӔӑӐӠӔӑӘӐӜ 

әӠӘӡӢӐӚӝӒӠӐӤӘӐӡ. ӘӡӘӜӘ ӒӐӛӝӘӠөӔӕӘӐӜ  ӡӬӝӠӘ ӒӔӝӛӔӢӠӘӣӚӘ ӤӝӠӛӔӑӘӗ,  ӛӐӗ 

ӒӐӐөӜӘӐӗ ӒӐӝӠӔӑӘӡ ӡӘӑӠӢӧӔ ӓӐ ӝӠӔӣӚӘӡ ӖӠӓӘӡ ӛӘӛӐӠӗӣӚӔӑӐ. ӠӝӒӝӠӪ ӬӔӡӘ, ӛӐӗ 

әӠӘӡӢӐӚӝӒӠӐӤӘӣӚӝӑӐӡ ӒӐӜӡӐӖӦӕӠӐӕӡ ӒӘӡӝӡӘӡ ӢӘӞӘ.  ӓӘӓӘ  ӓӔӤӝӠӛӐӪӘӘӡ  ӨӔӛӓӔӒ 

ӜӐӛӖӐӓӘӡ ӒӐӮӣӠӔӑӘӡӐӡ ӠӔәӠӘӡӢӐӚӘӖӐӪӘӘӡ 

ӞӔӠӘӝӓӨӘ ӛӐӡӐӚӐӨӘ ӮӨӘӠӐӓ ӬӐӠӛӝӘӥӛӜӔӑӘӐӜ 

ӠӔәӠӘӡӢӐӚӘӖӐӪӘӣӠӘ ӝӠӔӣӚӔӑӘ, ӠӝӛӔӚӜӘӪ 

ӫӘӠӘӗӐӓӘ ӛӐӢӠӘӪӘӡӐӒӐӜ ӐӡӔӕӔ ӒӐӛӝӘӠөӔӕӘӐӜ 

ӡӬӝӠӘ өӐӛӝӧӐӚӘӑӔӑӣӚӘ ӡӐӖӦӕӠӔӑӘӗ. ӘӡӘӜӘӪ 

ӔӥӕӔӛӓӔӑӐӠӔӑӘӐӜ әӠӘӡӢӐӚӝӒӠӐӤӘӐӡ.  ӣӜӓӐ 

ӐӦӘӜӘӨӜӝӡ, Ӡӝӛ, ӛӘӣӮӔӓӐӕӐӓ ӑӖӐӠӔӑӘӡ ӐӡӔӗӘ 

әӚӐӡӘӤӘәӐӪӘӘӡӐ, ӠӝӒӝӠӪ ӬӔӡӘ, ӛӧӘӤӔ ӑӖӐӠӡӐӪ әӘ  

ӬӘӜ ӣӫӦӕӘӡ ӒӐӠәӕӔӣӚӘ ӞӚӐӡӢӘәӣӠӘ ӓӔӤӝӠӛӐӪӘӐ 

ӡӣӠ. 55.ӑ. ӠӔәӠӘӡӢӐӚӘӪӘӘӡ  ӝӠӔӣӚӔӑӘ (1) ӡӐӖӦӕӠӔӑӘӗ ӓӐ ӛӐӠӪӕӚӘӡ ӡӣӑӡӐӖӦӕӐӠӘ (2).  

ӤӝӚӐӓӘ  X18N10 (ӒӐӛӭӝӚӘ ӔӚӔӥӢӠӝӜӣӚӘ ӛӘәӠӝӡәӝӞӘӐ-ӬӪә-ӐӕӢӝӠӘ)  

ӛӘӖӔӖӘ әӘ ӘӛӐӨӘ ӛӓӒӝӛӐӠӔӝӑӡ,  Ӡӝӛ ӑӖӐӠӘӡ өӐӡӐӮӕӐӖӔ  ӓӐ ӒӐӕӠӪӔӚӔӑӐӖӔ ӧӝӕӔӚӗӕӘӡ 
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ӞӐӡӣӮӘӡӛӒӔӑӔӚӘӐ ӓӘӡӚӝәӐӪӘӔӑӘӡ ӬӐӠӛӝӥӛӜӐ ӓӐ ӛӐӗӘ ӛӝӫӠӐӝӑӐ. ӓӘӡӚӝәӐӪӘӔӑӘӡ 

ӛӝӫӠӐӝӑӐ  әӘ ӨӔӡӐӑӐӛӘӡӐӓ ӐӓӔӥӕӐӢӣӠӘӐ  ӓӔӤӝӠӛӐӪӘӘӡӐ.  

$  5. ӡӐӖӦӕӠӔӑӘ  ӓӐ  ӡӐӖӦӕӠӘӡ ӢӘӞӔӑӘ 

 ӧӕӔӚӐ  ӞӝӚӘәӠӘӡӢӐӚӣӠ ӛӐӡӐӚӐӨӘ ӐӠӡӔӑӝӑӡ ӨӘӜӐӒӐӜӘ ӡӐӖӦӕӠӔӑӘ, ӠӝӛӚӘӗӐӪ 

ӔӠӗӘӛӔӝӠӘӡӐӒӐӜ ӒӐӛӝӘӧӝӤӘӐӜ ӛӔӖӝӑӔӚӘ ӛӐӠӪӕӚӔӑӘ.  ӨӘӜӐӒӐӜӘ  ӡӐӖӦӕӠӔӑӘ, ӬӐӠӛӝӐӓӒӔ-

ӜӔӜ ӐӜ ӔӠӗӘ ӤӐӖӘӡ ӛӐӠӪӕӐӚӗӐ ӨӝӠӘӡ ӡӐӖӦӕӠӔӑӡ, ӐӜ ӤӐӖӐӗӐӨӝӠӘӡ ӡӐӖӦӕӠӔӑӡ.  ӠӝӒӝӠӪ 

ӐӠ ӣӜӓӐ Әӧӝӡ ӜӔӑӘӡӛӘӔӠӘ ӡӐӖӦӕӐӠӘ ӒӐӜӘӮӘӚӔӑӐ, ӠӝӒӝӠӪ ӐӠӐӡӬӝӠӘ (ӛӘәӠӝӡӢӠӣӥӢӣ 

ӠӘӡ  ӣӬӧӕӔӢӝӑӘӡ-ӓӐӛӐӮӘӜӯӔӑӣӚӘ) әӝӜӢӐӥӢӘӡ  ӐӠӔ ӐӜ ӖӝӜӐ әӠӘӡӢӐӚӔӑӡ (ӛӐӠӪӕӚӔӑӡ) 

ӨӝӠӘӡ.  ӒӐӜӐӡӮӕӐӕӔӑӔӜ ӛӪӘӠӔәӣӗӮӘӐӜ  ӡӐӖӦӕӠӔӑӡ ӓӐ ӓӘӓ- әӣӗӮӘӐӜ  ӡӐӖӦӕӠӔӑӡ.  

ӛӪӘӠӔәӣӗӮӘӜӘ ӡӐӖӦӕӠӔӑӘ ӬӐӠӛӝӘӥӛӜӔӑӐ ӓӘӡӚӝәӐӪӘӔӑӘӡ ӔӠӗ ӛӬәӠӘӕӨӘ ӒӐӜӚӐӒӔӑӘӡӐӡ 

(ӡӣӠ.56, Ӑ,ӑ),  ӛӐӒӐӚӘӗӐӓ,  ӡӐӡӐӖӦӕӠӝ ӓӘӡӚӝәӐӪӘӔӑӘӡӐӡ-ӓӐӮӠӘӡ  ӡӐӖӦӕӐӠӘ. ӨӔӡӐӑӐӛӘ 

ӡӐӓ, ӠӔӜӢӒӔӜӣӚӘ ӐӜ ӔӚӔӥӢӠӝӜӝӛӘәӠӝӡәӝӞӣӚӘ әӕӚӔӕӔӑӘӗ ӨӔӡӐӫӚӔӑӔӚӘӐ ӛӐӗӘ ӓӔ-

ӝӠӘӔӜӢӘӠӔӑӘӡ әӣӗӮӘӡ ӒӐӖӝӛӕӐ. ӗӣ әӣӗӮӔ 50
-ӛӓӔӐ, ӗӕӚӘӐӜ Ӡӝӛ ӔӡӐӐ ӛӪӘӠӔәӣӗӮӘӐӜӘ 

ӡӐӖӦӕӐӠӘ, ӠӝӛӔӚӘӪ ӬӐӠӛӝӘӥӛӜӔӑӐ ӮӠӐӮӜӣ-

ӚӘ ӓӘӡӚӝәӐӪӘӔӑӘӡ әӔӓӚӔӑӘӗ. ӗӣ 

ӓӔӝӠӘӔӜӢӘӠӔӑӘӡ ӡӘӓӘӓӔ ӐӦӔӛӐӢӔӑӐ 50-ӡӡ, 

ӛӐӡ ӛӘӐәӣӗӕӜӔӑӔӜ ӓӘӓәӣӗӮӘӐӜ ӡӐӖӦӕӠӔӑӡ. 

ӧӕӔӚӐӖӔ ӢӘӞӣӠӘ ӛӐӠӪӕӐӚӗӨӝӠӘӡ ӐӜ 

ӤӐӖӐӗӐ ӨӝӠӘӡ ӡӐӖӦӕӠӐӓ ӘӗӕӚӔӑӘӐӜ 

ӡӬӝӠӔӓ ӓӘӓәӣӗӮӘӐӜӘ ӡӐӖӦӕӠӔӑӘ.  ӛӧӐӠ 

ӮӡӜӐӠӨӘ ӬӐӠӛӝӥӛӜӘӚӘ ӡӐӖӦӕӠӔӑӘ ӨӔӡӐ-

ӫӚӝӐ ӓӐӕӧӝӗ ӡӐӛ әӚӐӡӐӓ: әӝӰӔӠӔӜӢӣӚ, 

ӜӐӮӔӕӠӐӓ әӝӰӔӠӔӜӢӣӚ ӓӐ ӐӠӐ 

әӝӰӔӠӔӜӢӣӚ ӡӐӖӦӕӠӐӓ.  ӘӗӕӚӔӑӐ, Ӡӝӛ 

ӝӠ әӠӘӡӢӐӚӡ ӨӝӠӘӡ ӡӐӖӦӕӐӠӘ әӝӰӔӠӔӜ-

ӢӣӚӘӐ, ӗӣ ӘӡӘӜӘ ӔӡӐӖӦӕӠӔӑӘӐӜ ӔӠӗӘ-

ӛӔӝӠӔӡ ӑӠӢӧӔӚӘ ӖӔӓӐӞӘӠӘӗ (ӐӠӐӐ ӐӣӪӘ-

ӚӔӑӔӚӘ, Ӡӝӛ  ӡӘӑӠӢӧӔ Әӧӝӡ ӠӐӪӘӝӜӐ-

ӚӣӠӘ), ӠӝӛӔӚӘӪ ӝӠӘӕӔ ӒӘӡӝӡӘӡӗӕӘӡ 

ӡӐӔӠӗӝӐ. ӐӡӔӗ ӓӠӝӡ ӐӢӝӛӔӑӘ,ӠӝӛӔӚ- 

ӡӣӠ. 56 Ӑ) ӛӐӠӪӕӚӘӡ ӡӐӖӦӕӐӠӘ (ӛӐӠӪӮӔӜӐ ӓӘӓ әӣӗӮӘӐӜӘ-ӛӐӠӯӕӔӜӐ ӛӪӘӠӔ әӣӗӮӘӐӜӘ)  ӑ) ӐӢӝӛӣӠӘ 

ӡӥӔӛӐ 

ӜӘӪ ӛӓӔӑӐӠӔӝӑӔӜ ӡӐӖӦӕӠӘӡ ӒӐӡӬӕӠӘӕ, ӗӐӜӐӑӠӐӓ ӒӐӜӔәӣӗӕӜӔӑӘӐӜ ӝӠӘӕӔ ӤӐӖӐӡ (ӐӜ 

әӠӘӡӢӐӚӔӑӡ). ӒӘӡӝӡӗӐ ӡӘӑӠӢӧӔӔӑӘ ӓӐ ӛӬәӠӘӕӔӑӘ  ӐӠ ӒӐӜӘӪӓӘӐӜ ӬӧӕӔӢӐӡ ӒӐӛӧӝӤ 

ӡӐӖӦӕӐӠӖӔ, ӐӠӐӛӔӓ ӘӪӕӚӘӐӜ ӛӮӝӚӝӓ ӛӘӛӐӠӗӣӚӔӑӐӡ ӔӠӗӘ әӠӘӡӢӐӚӘӓӐӜ ӛӔӝӠӔӖӔ 

ӒӐӓӐӡӕӚӘӡӐӡ. ӐӡӔӗӘ ӐӒӔӑӣӚӔӑӘӡ ӜӐӗӔӚӘ ӛӐӒӐӚӘӗӘӐ ӝӠӔӣӚӔӑӘӡ ӡӐӖӦӕӠӔӑӘ. ӗӣ  

ӒӐӠӓӐӛӐӕӐӚӘ ӐӠӔ ӝӠ әӠӘӡӢӐӚӡ ӨӝӠӘӡ ӛӪӘӠӔ ӡӘӡӥӘӡӐӐ ӓӐ ӡӐәӛӐӝӓ ӣӬӔӡӠӘӒӝӐ, ӛӐӨӘӜ 

ӐӡӔӗӘ ӡӐӖӦӕӐӠӘ  ӐӜӐӚӝӒӘӣӠӘӐ ӓӘӓәӣӗӮӘӐӜӘ  ӡӐӖӦӕӠӘӡ ӓӐ  Әӡ ӐӠӐәӝӰӔӠӔӜӢӣӚӘ  
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ӓӘӓ әӣӗӮӘӐӜӘ 



ӡӐӖӦӕӐӠӘӐ. ӐӡӔӗ ӨӔӛӗӮӕӔӕӐӨӘ әӠӘӡӢӐӚӔӑӡ ӨӝӠӘӡ ӡӘӑӠӢӧӔӔӑӘӡӐ ӓӐ ӛӬәӠӘӕӔӑӘӡ 

ӣӬӧӕӔӢӝӑӐ ӓӐӠӦӕӔӣӚӘӐ. Әӛ ӨӔӛӗӮӕӔӕӐӨӘ ӗӣ әӠӘӡӢӐӚӘ, ӠӝӛӔӚӘӪ ӘӖӠӓӔӑӐ ӛӘӐӦӬӔӕӡ 

ӘӡӔӗ ӖӝӛӐӡ, Ӡӝӛ ӨӔӡӐӫӚӔӑӔӚӘӐ ӛӘӡӘ ӓӐӛӖӔӠӐ ӝӞӢӘәӣӠӘ ӛӘәӠӝӡәӝӞӘӗ, ӛӐӨӘӜ ӛӐӗ 

ӨӝӠӘӡ ӬӐӠӛӝӥӛӜӘӚӘ ӡӐӖӦӕӠӔӑӘ ӣӞӘӠӐӢӔӡӐӓ ӐӠӐәӝӰӔӠӔӜӢӣӚӘӐ.  ӗӣәӘ  әӠӘӡӢӐӚӔӑӘ 

ӘӡӔ ӔӡӐӖӦӕӠӔӑӘӐӜ ӔӠӗӘӛӔӝӠӔӡ, Ӡӝӛ ӖӝӒӐӜ ӤӝӠӛӘӠӓӔӑӐ әӝӰӔӠӔӜӢӣӚӘ ӡӐӖӦӕӐӠӘ, 

ӮӝӚӝ ӖӝӒӐӜ ӐӓӒӘӚӘ Ӑӥӕӡ әӝӰӔӠӔӜӢӣӚӝӑӘӡ ӓӐӠӦӕӔӕӐӡ (ӜӔӚ-ӜӔӚӐ ӘӖӠӓӔӑӐ 

ӨӔӣӡӐӑӐӛӝӑӘӡ ӮӐӠӘӡӮӘ ӒӘӡӝӡӔӑӡ ӨӝӠӘӡ), ӛӐӨӘӜ ӐӡӔӗ ӡӐӖӦӕӐӠӡ ӣӬӝӓӔӑӔӜ  ӜӐӮӔӕӠӐӓ 

әӝӰӔӠӔӜӢӣӚӡ. 

IX ӗӐӕӘ 

ӚӘӗӝӜӔӑӘӡ  ӛӔӥӐӜӘәӣӠӘ  ӒӐӛӝӪӓӔӑӘ  ӓӐ  ӒӐӭӘӛӕӘӡ  ӛӠӣӓӔӑӘ 

 

$ 1. ӓӔӤӝӠӛӐӪӘӘӡ ӡӐӮӔӔӑӘ: ӨӔәӣӛӨӕӐ, ӒӐӭӘӛӕӐ, ӦӣӜӕӐ, ӫӕӠӐ ӓӐ ӒӠӔӮӐ 

ӒӐӠӔ ӫӐӚӘӡ ӛӝӥӛӔӓӔӑӘӡ ӨӔӓӔӒӐӓ ӡӮӔӣӚӘӡ ӤӝӠӛӘӡ ӐӜ ӛӝӪӣӚӝӑӘӡ ӨӔӪӕӚӐӡ 

ӓӔӤӝӠӛӐӪӘӐ ӔӬӝӓӔӑӐ.  Ӑӛ ӓӠӝӡ  ӐӓӒӘӚӘ Ӑӥӕӡ ӜӐӬӘӚӐәӔӑӘӡ ӣӠӗӘӔӠӗӒӐӜӚӐӒӔӑӘӡӐ ӓӐ 

ӛӐӗ ӨӝӠӘӡ ӛӐӜӫӘӚӘӡ ӨӔӪӕӚӐӡ, ӠӐӪ ӘӬӕӔӕӡ ӓӠӔәӐӓӝӑӘӡ ӫӐӚӘӡ ӬӐӠӛӝӥӛӜӐӡ, ӠӝӛӔӚӘӪ ӛӘӡ 

ӓӔӤӝӠӛӐӪӘӐӡ ӔӬӘӜӐӐӦӛӓӔӒӔӑӐ. ӠӝӓӔӡӐӪ ӓӠӔәӐӓӝӑӘӡ  ӫӐӚӐ ӒӐӣӢӝӚӓӔӑӐ ӓӔӤӝӠӛӐӪӘӘӡ 

ӒӐӛӝӛӬӕӔӕ ӫӐӚӐӡ, ӓӔӤӝӠӛӐӪӘӐ ӨӔӬӧӓӔӑӐ. ӒӐӠӔ ӫӐӚӔӑӘӡ ӛӝӥӛӔӓӔӑӘӡ ӨӔӬӧӕӔӢӘӡ ӨӔӛӓӔӒ 

ӓӠӔәӐӓӝӑӘӡ ӫӐӚӔӑӘ ӪӓӘӚӝӑӔӜ  ӡӮӔӣӚӘӡ ӞӘӠӕӐӜӓӔӚӘ ӤӝӠӛӘӡ ӓӐ ӛӝӪӣӚӝӑӘӡ 

ӐӦӓӒӔӜӐӡ. ӗӣ  ӫӐӚӘӡ ӛӝӥӛӔӓӔӑӘӡ  ӨӔӛӓӔӒ  ӡӮӔӣӚӘ ӛӗӚӘӐӜӐӓ ӐӦӘӓӒӔӜӡ ӤӝӠӛӐӡӐ ӓӐ 

ӖӝӛӔӑӡ (ӘӑӠӣӜӔӑӡ ӡӐӬӧӘӡ ӛӓӒӝӛӐӠӔӝӑӐӡ), ӛӐӨӘӜ ӓӔӤӝӠӛӐӪӘӐ ӓӠӔәӐӓӘӐ.  ӗӣ ӫӐӚӔӑӘӡ 

ӛӝӥӛӔӓӔӑӘӡ ӨӔӬӧӕӔӢӘӡ ӨӔӛӓӔӒ ӠөӔӑӐ ӜӐӠөӔӜӘ ӓӔӤӝӠӛӐӪӘӐ, ӛӐӨӘӜ ӓӔӤӝӠӛӐӪӘӐӡ ӔӬӝӓӔӑӐ  

ӞӚӐӡӢӘәӣӠӘ.  ӨӔӡӐӑӐӛӘӡӐӓ ӒӐӜӐӡӮӕӐӕӔӑӔӜ ӓӠӔәӐӓ  ӓӐ  ӞӚӐӡӢӘәӣӠ  ӡӮӔӣӚӔӑӡ.  Ӕӡ 

ӓӐӧӝӤӐ  ӞӘӠӝӑӘӗӘӐ, ӠӐӓӒӐӜ ӔӠӗӘ ӓӐ ӘӒӘӕӔ ӡӮӔӣӚӘ ӛӪӘӠӔ ӓӔӤӝӠӛӐӪӘӘӡ  ӓӠӝӡ 

ӓӠӔәӐӓӘӐ, ӮӝӚӝ ӓӘӓӘ ӓӔӤӝӠӛӐӪӘӘӡӐӡ – ӞӚӐӡӢӘәӣӠӘ.  ӞӘӠӝӑӔӑӘӡ   ӨӔӪӕӚӘӗ  

ӓӠӔәӐӓӘ ӡӮӔӣӚӘ ӨӔӘӫӚӔӑӐ ӒӐӓӐӕӘӓӔӡ ӞӚӐӡӢӘәӣӠӨӘ.  ӐӡӔӕӔ,  ӗӣ ӓӠӔәӐӓ  ӡӮӔӣӚӖӔ 

ӛӝӓӔӑӣӚӘ  ӫӐӚӐ ӐӦӔӛӐӢӔӑӐ ӒӐӠәӕӔӣӚ ӡӘӓӘӓӔӡ, ӠӝӛӔӚӡӐӪ ӓӠӔәӐӓӝӑӘӡ  ӖӦӕӐӠӘ 

ӔӬӝӓӔӑӐ,  ӓӔӤӝӠӛӐӪӘӐ ӮӓӔӑӐ ӞӚӐӡӢӘәӣӠӘ.  ӞӚӐӡӢӘәӣӠӘ ӓӔӤӝӠӛӐӪӘӘӡ  ӫӘӠӘӗӐӓӘ 

ӛӔӥӐӜӘӖӛӘӐ  ӓӘӡӚӝәӐӪӘӔӑӘӡ ӛӝӫӠӐӝӑӐ.   ӠӐӓӒӐӜӐӪ  

ӓӘӡӚӝәӐӪӘӔӑӘӡ ӛӝӫӠӐӝӑӘӡ ӛӠӐӕӐӚӘ ӛӔӥӐӜӘӖӛӘ 

ӐӠӡӔӑӝӑӡ, ӐӛӘӢӝӛӐӪ ӓӔӤӝӠӛӐӪӘӐ ӡӐәӛӐӝӓ ӠӗӣӚӘ 

ӞӠӝӪӔӡӘӐ.   ӗӣ ӝӠӘ ӚӘӗӝӜӘӡ әӠӘӡӢӐӚӣӠӘ ӡӢӠӣӢӣӠӐ 

ӐӠӐӐ ӔӠӗӜӐӘӠӘ, ӛӐӨӘӜ ӛӐӗӘ ӥӪӔӕӐ ӞӚӐӡӢӘәӣӠӘ 

ӓӔӤӝӠӛӐӪӘӘӡӐӡ ӒӐӜӡӮӕӐӕӔӑӣӚӘӐ.  ӞӚӐӡӢӘәӣӠӘ 

ӓӔӤӝӠӛӐӪӘӘӡ ӮӐӡӘӐӗӘ ӫӚӘӔӠӐӐ ӓӐӛӝәӘӓӔӑӣӚӘ, ӘӡӔӗ 

ӤӐӥӢӝӠӔӑӖӔ, ӠӝӒӝӠӔӑӘӪӐӐ ӢӔӛӞӔӠӐӢӣӠӐ, ӓӔӤӝӠӛӐӪӘӘӡ 

ӡӘөӥӐӠӔ, ӬӘӜӐӠӔ ӓӐӛӣӨӐӕӔӑӐ ӓӐ ӛӐӠӪӕӚӘӡ ӡӐӖӦӕӠӔӑӘ.  

ӗӣ  ӡӮӔӣӚӘ   ӔӬӘӜӐӐӦӛӓӔӒӔӑӐ  ӤӝӠӛӘӡ ӨӔӪӕӚӐӡ, Ӕ.Ә. 

ӤӝӠӛӘӡ ӨӔӪӕӚӘӡӐӡ ӛӐӡӨӘ ӐӦӘӫӕӠӔӑӐ ӓӠӔәӐӓӝӑӘӡ 

ӫӐӚӔӑӘ, ӛӐӨӘӜ ӛӐӡ ӐӮӐӡӘӐӗӔӑӡ ӤӝӠӛӘӡ ӓӠӔәӐӓӝӑӐ.  ӐӡӔӕӔ, 

ӡӣӠ. 57 ӓӔӤӝӠӛӐӪӘӘӡ ӡӐӮӔӔӑӘ                                          75 

ӑ 

Ӓ

Ӓ

ӓ 

Ӕ 

Ӑ 



 ӗӣ ӡӮӔӣӚӘ  ӔӬӘӜӐӐӦӛӓӔӒӔӑӐ ӛӝӪӣӚӝӑӘӡ  ӨӔӪӕӚӐӡ, ӛӐӨӘӜ Ӕӡ ӡӮӔӣӚӘ ӮӐӡӘӐӗӓӔӑӐ 

ӛӝӪӣӚӝӑӘӡ  ӓӠӔәӐӓӝӑӘӗ.  ӛӧӐӠ  ӡӮӔӣӚӔӑӨӘ ӒӕӐӥӕӡ, ӠӝӒӝӠӪ ӤӝӠӛӘӡ, ӐӡӔӕӔ 

ӛӝӪӣӚӝӑӘӡ ӓӠӔәӐӓӝӑӐ, ӮӝӚӝ ӐӘӠӔӑӨӘ ӓӐ ӡӘӗӮӔӔӑӨӘ ӛӮӝӚӝӓ ӛӝӪӣӚӝӑӘӡ.ӡӣӠ.57.  

ӓӔӤӝӠӛӐӪӘӘӡ  ӡӐӮӔӔӑӘӐ:  ӒӐӭӘӛӕӐ, ӨӔәӣӛӨӕӐ, ӦӣӜӕӐ, ӒӠӔӮӐ ӓӐ ӫӕӠӘӡ ӓӔӤӝӠӛӐӪӘӐ. 

ӖӝӒӐӓӘ ӤӘӖӘәӘӓӐӜ,  ӪӜӝӑӘӚӘӐ ӓӔӤӝӠӛӐӪӘӘӡ ӒӐӛӝӗӕӚӘӡ ӝӠӘ ӛӔӗӝӓӘ, ӐӑӡӝӚӣӢӣӠӘ  

ӓӐ ӤӐӠӓӝӑӘӗӘ ӓӔӤӝӠӛӐӪӘӐ - ӨӔәӣӛӨӕӘӡӐӡ  (ӡӣӠ.57, Ӑ)  ӒӐӭӘӛӕӘӡӐӡ  (ӡӣӠ.57, ӑ).  ӕӘӪӘӗ, 

Ӡӝӛ ӖӐӛӑӐӠӘӡ ӨӔәӣӛӨӕӘӡӐӡ ӐӜ ӒӐӭӘӛӕӘӡӐӡ ӰӣәӘӡ әӐӜӝӜӘ ӒӐӛӝӘӧӔӜӔӑӐ.  ӛӐӠӢӘӕӘ 

ӬӐӠӛӝӡӐӓӒӔӜӘӐ ӐӡӔӕӔ  ӦӣӜӕӐ. ӦӔӠӝӖӔ, ӠӝӛӚӘӪ ӔӠӗӘ ӐӜ ӝӠӘӕӔ ӑӝӚӝӗӘ ӓӐӛӐӒӠӔӑӣӚӘӐ 

ӓӐ ӛӐӡӖӔ ӕӘӛӝӥӛӔӓӔӑӗ ӠӐӦӐӪ ӫӐӚӘӗ, ӛӐӨӘӜ ӫӐӚӘӡ ӖӔӛӝӥӛӔӓӔӑӐ ӒӐӛӝӘӬӕӔӕӡ ӦӔӠӝӡ 

өӐӦӣӜӕӐӡ (ӡӣӠ.57, Ӓ). ӠӐӪ ӨӔӔӮӔӑӐ ӫӕӠӐӡ (ӡӣӠ. 57 ӓ), ӔӡӐӐ ӡӠӘӐӚӘ ӛӐӡӐӚӘӡ ӔӠӗӘ ӤӔӜӘӡӐ 

ӛӔӝӠӔӖӔ  (ӬӐӠӛӝӘӓӒӜӔӗ ӑӐӜӥӝӡ ӐӭӠӐ, ӔӠӗӘ ӜӐӬӘӚӘ ӒӐӡӠӘӐӚӓӔӑӐ  ӛӔӝӠӘӡ ӛӘӛӐӠӗ). 

ӮӝӚӝ, ӗӣ ӦӔӠӝӡ ӗӐӕӘӡӣӤӐӚ ӑӝӚӝӖӔ ӛӝӕӓӔӑӗ ӫӐӚӐӡ, ӠӝӛӚӘӗӐӪ ӨӔӕӔӪӓӔӑӘӗ Әӡ 

ӛӝӕӐӢӠӘӚӝӗ ӗӐӕӘӡӘӕӔ ӒӠӫӘӕӘ ӦӔӠӫӘӡ ӒӐӡӬӕӠӘӕ, ӛӐӨӘӜ ӛӘӕӘӦӔӑӗ ӒӠӔӮӘӗ  

ӓӔӤӝӠӝӛӐӪӘӐӡ (ӡӣӠ. 57,Ӕ). ӒӐӓӐӛӔӢӔӑӣӚӘ  ӓӔӤӝӠӛӐӪӘӘӡӐӡ  ӜӘӛӣӨӘ  ӛӬӧӝӑӠӘӓӐӜ 

ӒӐӛӝӓӘӡ, ӛӐӡӨӘ ӬӐӠӛӝӘӥӛӜӔӑӐ ӯӔӠ ӜӐӜӝ-, ӛӔӠӔ ӛӘәӠӝ-, ӛӔӖӝ ӑӖӐӠӔӑӘ ӓӐ ӡӐӑӝӚӚӝӓ 

ӜӐӛӖӐӓӘ ӘӛӡӮӕӠӔӕӐ.  

$ 2. ӪӘәӚӣӠӘ ӓӔӤӝӠӛӐӪӘӐ  (ӛӔӥӐӜӘәӣӠӘ ӓӐ ӢӔӛӞӔӠӐӢӣӠӣӚӘ ӓӐӦӚӘӚӝӑӐ) 

ӐӣӪӘӚӔӑӔӚӘӐ, ӨӔӕӔӮӝӗ ӪӘәӚӣӠ  ӓӔӤӝӠӛӐӪӘӐӡӐӪ.  ӐӠӡӔӑӝӑӡ ӪӘәӚӣӠӘ 

ӛӔӥӐӜӘәӣӠӘ ӓӐ ӗӔӠӛӝӪӘәӚӣӠӘ  ӓӔӤӝӠӛӐӪӘӔӑӘ.  ӮӨӘӠӐӓ  ӞӘӠӕӔӚӡ ӜӘӨӐӜ ӪӕӚӐӓ 

ӓӔӤӝӠӛӐӪӘӐӡӐӪ ӣӬӝӓӔӑӔӜ. ӛӔӥӐӜӘәӣӠӘӡ ӨӔӛӗӮӕӔӕӐӨӘ ӛӐӡӐӚӐӖӔ ӛӝӓӔӑӣӚӘ 

ӤӘӥӡӘӠӔӑӣӚӘ ӫӐӑӕӘӡ ӡӘӓӘӓӔ ӘӪӕӚӔӑӐ  ӠӝӒӝӠӪ ӔӠӗ, ӘӡӔ ӛӔӝӠӔ ӛӮӐӠӔӡ, ӔӠӗӘ ӓӐ ӘӛӐӕӔ 

ӡӘӓӘӓӘӗ ӐӜӣ ӔӠӗӜӐӘӠӘ ӐӛӞӚӘӢӣӓӘӗ (ӗӣӛӪӐ ӐӠӐӐ ӡӐӕӐӚӓӔӑӣӚӝ ӐӛӞӚӘӢӣӓӐ ӔӠӗӘ 

ӓӐ ӘӒӘӕӔ Әӧӝӡ).  ӐӛӞӚӘӢӣӓӐӡ әӘ ӐӠөӔӕӔӜ әӝӜәӠӔӢӣӚӘ  ӔӥӡӞӔӠӘӛӔӜӢӘӡӐӡ, әӝӜәӠӔӢӣӚ 

ӛӐӡӐӚӐӖӔ.  ӐӡӔӕӔ ӮӓӔӑӐ ӡӘӮӨӘӠӘӡ ӨӔӠөӔӕӐӪ. ӒӐӜӐӡӮӕӐӕӔӑӔӜ ӓӐӑӐӚӪӘәӚӣӠ, ӡӐӨӣӐӚӝ, 

ӛӐӦӐӚӪӘәӚӣӠ ӓӐ ӖӔӛӐӦӐӚ ӡӘӮӨӘӠӔӔӑӡ. ӑӣӜӔӑӠӘӕӘӐ, ӠӐӪ ӣӤӠӝ ӓӘӓ ӐӛӞӚӘӢӣӓӐӡ ӓӐ 

ӛӐӦӐӚ ӡӘӮӨӘӠӔӡ ӣӫӚӔӑӡ ӛӐӡӐӚӐ, ӛӘӗ ӣәӔӗӔӡӘӐ ӛӘӡӘ  ӛӔӥӐӜӘәӣӠӘ ӗӕӘӡӔӑӔӑӘ. ӗӣӛӪӐ, 

ӡӐӭӘӠӝӐ ӧӝӕӔӚӗӕӘӡ ӕӘӪӝӓӔӗ, ӗӣ ӠӐ әӠӘӢӔӠӘӣӛӔӑӡ  ӣӜӓӐ ӐәӛӐӧӝӤӘӚӔӑӓӔӡ  

әӝӜәӠӔӢӣӚӘ ӜӐӛӖӐӓӘ.  ӤӘӥӡӘӠӔӑӣӚӘ ӡӘӮӨӘӠӘӡӐ ӓӐ ӐӛӞӚӘӢӣӓӘӡӐӡ, ӐӓӠӔ ӗӣ ӒӕӘӐӜ, 

ӛӐӡӐӚӐ ӛӐӘӜӪ ӒӐӛӝӓӘӡ ӛӬӧӝӑӠӘӓӐӜ-ӬӐӠӛӝӘӨӝӑӐ Ӕ.Ӭ. ӪӘәӚӣӠӘ ӑӖӐӠӘ.  ӑӖӐӠӘ ӘӖӠӓӔӑӐ 

әӠӘӢӘәӣӚ ӡӘӓӘӓӔӛӓӔ, ӠӘӡ ӨӔӛӓӔӒӐӪ ӜӐӛӖӐӓӘ ӘӛӡӮӕӠӔӕӐ. ӗӔӠӛӝӪӘәӚӣӠӘӡ 

ӨӔӛӗӮӕӔӕӐӨӘӪ  ӗӘӗӥӛӘӡ ӘӒӘӕӔ ӮӓӔӑӐ, ӛӮӝӚӝӓ Әӛ ӒӐӜӡӮӕӐӕӔӑӘӗ, Ӡӝӛ ӐӮӚӐ 

ӢӔӛӞӔӠӐӢӣӠӐӡ Ӑӥӕӡ ӪӕӚӐӓӘ ӜӘӨӐӜӘ, Ӕ.Ә. ӢӔӛӞӔӠӐӢӣӠӐ ӘӪӕӚӔӑӐ ӞӚӣӡӘӓӐӜ ӛӘӜӣӡӐӛӓӔ. 

ӛӝӪӣӚӝӑӘӗӘ  (ӐӜ ӮӐӖӝӕӐӜӘ) ӒӐӤӐӠӗӝӔӑӘӡ ӒӐӛӝ, ӜӘӛӣӨӘ ӒӐӜӘӪӓӘӡ ӒӐӤӐӠӗӝӔӑӐӡӐ ӓӐ 

ӨӔәӣӛӨӕӐӡ. ӠӐ ӗӥӛӐ ӣӜӓӐ, Ӑӥ ͞ӐӛӞӚӢӣӓӘӡ͟ ӠӝӚӡ ӐӡӠӣӚӔӑӡ ӢӔӛӞӔӠӐӢӣӠӘӡ ӡӘӓӘӓӔ, 

ӮӝӚӝ ͞ӡӘӮӨӘӠӔ͟, ӒӐӗӑӝӑӐ - ӒӐӪӘӕӔӑӘӡ ӡӘӡӬӠӐӤӔӡ. ӡӐӑӝӚӝӝ ӨӔӓӔӒӘ ӐӥӐӪ ӘӒӘӕӔӐ, ӜӘӛӣӨӘ 

ӘӛӡӮӕӠӔӕӐ ӒӐӠәӕӔӣӚӘ ӪӘәӚӔӑӘӡ ӨӔӛӓӔӒ. ӤӘӖӘәӣӠӘ ӐӠӡӘӡ  ӒӐӒӔӑӘӡӐӗӕӘӡ ӣӜӓӐ 

өӐӕӗӕӐӚӝӗ, Ӡӝӛ ӝӠӘӕӔ ӨӔӛӗӮӕӔӕӐӨӘ ӬӐӠӛӝӘӥӛӜӔӑӐ ӒӐӭӘӛӕӐ-ӨӔәӣӛӨӕӘӡ ӫӐӑӕӐ, ӠӝӛӔӚӘӪ 

ӘӬӕӔӕӡ  ӛӐӡӨӘ ӓӘӡӚӝәӐӪӘӔӑӘӡӐ ӓӐ ӡӮӕӐ ӓӔӤӔӥӢӔӑӘӡ  ӬӐӠӛӝӥӛӜӐӡ (ӡӠӘӐӚӘӡ ӡӘӑӠӢӧӔӔӑӘ, 

ӓӘӡӚӝәӐӪӘӣӠӘ ӢӧӔ, ӣӯӠӔӓӔӑӘ,  ӒӝӠӒӚӔӑӘ,  ӓӔӤӝӠӛӐӪӘӣӚӘ  ӝӠӔӣӚӔӑӘ), ӠӝӛӚӔӑӘӪ  
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ӐӮӓӔӜӔӜ ӫӐӑӕӔӑӘӡ ӠӔӚӐӥӡӐӪӘӐӡ. ӠӝӒӝӠӪ әӘ, өӐӛӝӗӕӚӘӚӘ ӓӔӤӔӥӢӔӑӘӡ ӡӐӨӣӐӚӔӑӘӗ, 

ӐӛӝӘӬӣӠӔӑӐ ӠӔӚӐӥӡӐӪӘӘӡ ͞ӚӘӛӘӢӘ͟, ӬӐӠӛӝӘӥӛӜӔӑӐ ӛӘӡӘ ӡӮӕӐ ӡӐӨӣӐӚӔӑӘӗ ӠӔӚӐӥӡӐӪӘӘӡ 

ӐӣӪӘӚӔӑӚӝӑӐ – ӑӖӐӠӬӐӠӛӝӥӛӜӐ. ӯӔӠ ӜӐӜӝ-, ӨӔӛӓӔӒ ӛӘәӠӝ-, ӛӔӖӝӑӖӐӠӘ ӓӐ ӠӝӓӔӡӐӪ 

ӑӖӐӠӘ ӛӘӐӦӬӔӕӡ ӠӐӦӐӪ ͞әӠӘӢӘәӣӚ͟ ӡӘӓӘӓӔӡ (Ӑӛ ӛӐӡӐӚӘӡӐ ӓӐ ӜӘӛӣӨӘӡ ӒӔӝӛӔӢӠӘӣӚӘ 

ӖӝӛӔӑӘӓӐӜ ӒӐӛӝӛӓӘӜӐӠӔ), ӜӐӛӖӐӓӘ ӘӛӡӮӕӠӔӕӐ, ӠӐӪ ӤӘӖӘәӣӠ ӛӐӡӐӚӐӗӛӪӝӓӜӔӝӑӐӨӘ 

ӪӜӝӑӘӚӘӐ, ӠӝӒӝӠӪ ӓӐӦӚӘӚӝӑӘӗӘ  ӑӖӐӠӬӐӠӛӝӥӛӜӐ-ӓӐӦӚӘӚӝӑӘӗӘ ӛӡӮӕӠӔӕӐ.  

$ 3. ӘӣӜӒӘӡ ӛӝӓӣӚӘ, ӫӕӠӘӡ ӛӝӓӣӚӘ, әӐӕӨӘӠӘ ӛӐӗ ӨӝӠӘӡ 

ӖӝӒӐӓӐӓ, ӓӔӤӝӠӛӐӪӘӘӡ ӖӝӛӐӓ  ӛӘӦӔӑӣӚӘӐ ӤӐӠӓӝӑӘӗӘ ӓӔӤӝӠӛӐӪӘӐ, 

ӠӝӛӔӚӘӪ ӢӝӚӘӐ ӡӮӔӣӚӘӡ ӖӝӛӘӡ ӪӕӚӘӚӔӑӘӡ ӤӐӠӓӝӑӘӡӐ ӡӐӬӧӘӡ ӖӝӛӐӡӗӐӜ. ӒӐӭӘӛӕӘӡ 

ӓӔӤӝӠӛӐӪӘӘӡ ӨӔӛӗӮӕӔӕӐӨӘ ӤӐӠӓӝӑӘӗӘ ӓӔӤӝӠӛӐӪӘӐ ӢӝӚӘӐ:             
0l

l
  . ӰӣәӛӐ   

ӓӐӐӓӒӘӜӐ, Ӡӝӛ ӛӪӘӠӔ ӓӔӤӝӠӛӐӪӘӘӡ ӨӔӛӗӮӕӔӕӐӨӘ  ӡӮӔӣӚӨӘ ӐӦӫӠӣӚӘ ӛӔӥӐӜӘәӣӠӘ ӫӐӑӕӐ 

ӞӠӝӞӝӠӪӘӣӚӘӐ ӛӘӡӘ ӤӐӠӓӝӑӘӗӘ ӓӔӤӝӠӛӐӪӘӘӡӐ (ӰӣәӘӡ әӐӜӝӜӘӡ ӡӮӕӐ ӤӝӠӛӣӚӘӠӔӑӐ):    

                                                                                  .  (1) 

ӡӐӓӐӪ  ӐӠӘӡ ӫӐӑӕӘӡ ӡӘӓӘӓӔ, -ӓӔӤӝӠӛӐӪӘӐ, ӮӝӚӝ -ӘӣӜӒӘӡ ӛӝӓӣӚӘ.  ӗӣ 

ӓӔӤӝӠӛӐӪӘӘӡ ӡӘӓӘӓӔ ӔӠӗӔӣӚӘӡ ӢӝӚӘӐ (=1), ӛӐӨӘӜ ӤӝӠӛӣӚӘӓӐӜ =,  

ӛӐӒӐӚӘӗӘӡӗӕӘӡ, ӐӕӘӦӝӗ ӚӘӗӝӜӘӡ ӦӔӠӝ, ӠӝӛӚӘӡ ӡӘӒӠӫӔ 1 ӛ-ӘӐ ӓӐ ӛӝӕӓӝӗ ӫӐӑӕӐ, ӠӘӡ 

ӨӔӓӔӒӐӓӐӪ ӛӘӡӘ ӡӘӒӠӫӔ ӔӠӗӘ ӔӠӗӔӣӚӘӗ ӒӐӘӖӐӠӓӐ, Ӕ. Ә. ӒӐӮӓӐ 2 ӛ. ӐӡӔӗ ӨӔӛӗӮӕӔӕӐӨӘ 

ӫӐӑӕӐ ӠӘӪӮӝӑӠӘӕӐӓ ӘӣӜӒӘӡ ӛӝӓӣӚӘӡ ӢӝӚӘӐ  ӐӜӣ ӘӣӜӒӘӡ ӛӝӓӣӚӘӡ ӤӘӖӘәӣӠӘ 

ӨӘӜӐӐӠӡӘ ӘӛӐӨӘ ӛӓӒӝӛӐӠӔӝӑӡ, Ӡӝӛ Әӡ ӠӘӪӮӝӑӠӘӕӐӓ Әӛ ӫӐӑӕӘӡ ӡӘӓӘӓӘӡ ӢӝӚӘӐ, 

ӠӝӛӔӚӘӪ ӓӔӤӝӠӛӐӪӘӡӐӡ ӒӐӛӝӘӬӕӔӕӓӐ ӡӮӔӣӚӘӡ ӡӘӒӠӫӘӡ ӒӐӝӠӛӐӒӔӑӐӡ ӗӣ ӐӡӔӗӘ 

ӓӔӤӝӠӛӘӠӔӑӐ ӐӠ ӒӐӛӝӓӘӡ ӓӠӔәӐӓӘ ӓӔӤӝӠӛӐӪӘӘӡ ӤӐӠӒӚӔӑӘӓӐӜ. SI  ӡӘӡӢӔӛӐӨӘ ӘӣӜӒӘӡ 

ӛӝӓӣӚӘӡ ӔӠӗӔӣӚӘӐ ӞӐӡәӐӚӘ: 1 ӞӐӡәӐӚӘ=Ӝ/ӛ2. ӘӣӜӒӘӡ ӛӝӓӣӚӘ ӓӐӛӝәӘӓӔӑӣӚӘӐ 

ӛӮӝӚӝӓ ӜӘӕӗӘӔӠӔӑӘӡ ӒӕӐӠӝӑӐӖӔ.  ӗӣ  SF  , ӛӐӨӘӜ ӛӔӥӐӜӘәӣӠӘ ӫӐӑӕӐ ӜӝӠӛӐӚӣӠӘӐ, 

ӮӝӚӝ ӗӣ  F // S  -ӛӮӔӑӘ. ӤӘӖӘәӣӠ ӛӐӡӐӚӐӗӛӪӝӓӜӔӝӑӐӨӘ, ӒӐӠӓӐ  ӘӣӜӒӘӡ ӛӝӓӣӚӘӡӐ, 

ӡӐӠӒӔӑӚӝӑӔӜ ӐӡӔӕӔ  ӫӕӠӘӡ ӛӝӓӣӚӘӗӐӪ. Ӕӡ ӝӠӘ ӡӘӓӘӓӔ ӔӠӗӘӛӔӝӠӔӡӗӐӜ 

ӓӐәӐӕӨӘӠӔӑӣӚӘӐ ӤӝӠӛӣӚӘӗ:  

                                                    G=. (2) 

ӡӐӓӐӪ   ӞӣӐӡӝӜӘӡ әӝӔӤӘӪӘӔӜӢӘӐ ӓӐ ӛӘӡӘ ӛӜӘӨӕӜӔӚӝӑӐ   

ӧӕӔӚӐ ӚӘӗӝӜӘӡӐӗӕӘӡ ӛӝӪӔӛӣӚӘӐ, ӪӮӠӘӚӔӑӨӘ.  

ӛӐӒӐӚӘӗӘӡӐӗӕӘӡ, әӝӜӡӢӠӣӥӪӘӣӚӘ ӤӝӚӐӓӔӑӘӡӐӗӕӘӡ 

=0,3.    58-ӡӣӠӐӗӖӔ,   ӜӐөӕӔӜӔӑӘӐ әӠӘӡӢӐӚӘ, ӠӝӛӚӘӡ әӕӔӗӘ 

ӐӠӘӡ S, ӮӝӚӝ ӛӝӓӔӑӣӚӘ ӫӐӚӘӡ ӡӘӓӘӓӔӐ F, ӨӔӡӐӑӐӛӘӡӐӓ 

ӫӕӠӘӡ ӫӐӑӕӘӡ ӡӘӓӘӓӔ  ӡӠӘӐӚӘӡ ӡӘӑӠӢӧӔӖӔ, (ӠӝӒӝӠӪ 

ӜӐӮӐӖӖӔӪӐӐ ӜӐөӕӔӜӔӑӘ)   ӢӝӚӘӐ:                                                                       

                                            t = F1/S
1.    (3) 

ӡӣӠ. 58. ӜӐӮӐӖӘ ӫӐӑӕӘӡ ӒӐӐӜӒӐӠӘӨӔӑӘӡӐӗӕӘӡ    
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ӡӣӠӐӗӘӓӐӜ өӐӜӡ, Ӡӝӛ Әӛ ӨӔӛӗӮӕӔӕӐӨӘ, ӠӝӓӔӡӐӪ  =900   ӓӐ  =00
-ӡӡ, ӓӔӤӝӠӛӐӪӘӐӡ 

ӡӠӘӐӚӘӗ ӐӠ ӣӜӓӐ  ӰӥӝӜӓӔӡ ӐӓӒӘӚӘ, ӠӐӓӒӐӜ ӐӡӔӗ ӨӔӛӗӮӕӔӕӐӨӘ ӫӕӠӘӡ ӫӐӑӕӐ   ӡӠӘӐӚӘӡ 

ӛӘӛӐӠӗӣӚӔӑӘӗ ӜӣӚӘӡ ӢӝӚӘӐ.  ӨӔӡӐӑӐӛӘӡӐӓ, ӛӐӥӡӘӛӐӚӣӠӘ ӫӐӑӕӘӡ ӛӜӘӨӕӜӔӚӝӑӐ 

ӫӕӠӘӡӐӡ  ӣӜӓӐ ӨӔӔӡӐӑӐӛӔӑӝӓӔӡ 450-ӘӐӜ әӣӗӮӔӔӑӡ.   ӡӬӝӠӔӓ ӐӡӔӗ ӨӔӛӗӮӕӔӕӔӑӨӘ ӓӐ ӐӡӔӗӘ 

әӣӗӮӘӗ (ӐӡӔӕӔ, ӐӡӔӗӘ әӣӗӮӘӡ ӛӐӮӚӝӑӚӝӑӐӨӘ)  ӛӓӔӑӐӠӔ ӡӠӘӐӚӘӡ ӡӘӑӠӢӧӔӔӑӖӔ ӒӕӔӥӜӔӑӐ 

ӡӠӘӐӚӘӡ ӮӐӖӔӑӘӡ ӐӜ ӖӝӚӔӑӘӡ  ӓӐӛӖӔӠӘӡ ӡӐӨӣӐӚӔӑӐ. ӐӡӔӗ ӒӐӛӝӕӚӔӜӐӡ ӣӬӝӓӔӑӔӜ 

ӨӛӘӓӘӡ ӛӐӥӡӘӛӐӚӣӠ ӤӐӥӢӝӠӡ. 

$  4. ӚӘӗӝӜӔӑӘӡ  ӛӔӥӐӜӘәӣӠӘ ӒӐӛӝӪӓӔӑӘ. ӜӘӛӣӨӘӡ ӡӢӐӜӓӐӠӢӣӚӘ ӖӝӛӔӑӘ ӓӐ 

ӤӝӠӛӔӑӘ 

ӧӕӔӚӐ ӡӐӮӘӡ ӒӐӛӝӪӓӐӡ, ӛӐӡӐӚӘӡ ӤӘӖӘәӣӠӘ ӗӣ 

ӛӔӥӐӜӘәӣӠӘ ӛӐӮӐӡӘӐӗӔӑӚӔӑӘӡ ӓӐӡӐӓӒӔӜӐӓ, ӡӭӘӠӓӔӑӐ  

ӡӞӔӪӘӐӚӣӠӘ ӤӝӠӛӘӡ ӓӐ ӖӝӛӘӡ ӜӘӛӣӨӔӑӘ. ӛӐӗӘ 

ӤӝӠӛӐ ӓӐ ӖӝӛӐ ӛӘӦӔӑӣӚӘ ӓӐ ӓӐӓӒӔӜӘӚӘӐ 

ӡӐӔӠӗӐӨӝӠӘӡӝ(әӕӐӓӠӐӢӣӚӘ  ӑӠӢӧӔӚӘ ӐӜ 

ӪӘӚӘӜӓӠӣӚӘ  ӤӝӠӛӘӡ, ӡӝӚӘӡӔӑӣӠӘ  ӐӜ    ӛӠӒӕӐӚӘ 

ӡӣӠ. 59. ӪӘӚӘӜӓӠӣӚӘ (Ӑ) ӓӐ ӑӠӢӧӔӚӘ ӤӝӠӛӘӡ (ӑ) 

ӡӢӐӜӓӐӠӢӣӚӘ ӜӘӛӣӨӔӑӘӡ ӤӝӠӛӔӑӘ ӓӐ ӖӝӛӔӑӘ ӚӐӑӝӠӐӢӝӠӘӣӚӘ ӒӐӛӝӪӓӔӑӘӡӐӗӕӘӡ 

 

 ӭӠӘӚӘӗ), ӡӢӐӜӓӐӠӢӔӑӘӗ (ASTM).  ӛӐӗӘ 

өӐӛӝӜӐӗӕӐӚӘ ӛӝӪӔӛӣӚӘӐ ӡӞӔӪӘӐӚӣӠ ӪӮӠӘӚӔӑӨӘ. 

ӒӐӠӓӐ ӖӝӛӘӡӐ ӓӐ ӤӝӠӛӘӡӐ,  ӐӣӪӘӚӔӑӔӚӘӐ ӜӘӛӣӨӔӑӘӡ 

ӒӐӠәӕӔӣӚӘ ӠӐӝӓӔӜӝӑӐ, ӠӐӗӐ ӓӐӓӒӔӜӘӚ ӘӥӜӐӡ 

ӡӢӐӢӘӡӢӘәӣӠӐӓ ӒӐӑӜӔӕӘӡ ӡӘӓӘӓӘӡ ӨӣӐӚӔӓӘӪ ӐӜӣ ӠӐ 

ӡӐӖӦӕӠӔӑӨӘӐ ӛӝӗӐӕӡӔӑӣӚӘ ӔӥӡӞӔӠӘӛӔӜӢӐӚӣӠӐӓ 

ӛӘӦӔӑӣӚӘ ӡӘӓӘӓӘӡ ӛӐӥӡӘӛӐӚӣӠӘ ӗӣ ӛӘӜӘӛӐӚӣӠӘ 

ӛӜӘӨӕӜӔӚӝӑӔӑӘ. ӜӘӛӣӨӔӑӡ ӪӓӘӐӜ ӒӐӭӘӛӕӐӖӔ, 

ӒӐӒӚӔӯӕӐӖӔ, ӡӘӛӢәӘӪӔӖӔ, ӓӔӜӐӓӝӑӐӖӔ, ӪӘәӚӣӠ ӓӔӤӝӠӛӐӪӘӐӖӔ ӓӐ ӡӮӕӐ. ӒӐӛӝӪӓӘӡ  

ӡӐӮӔ ӓӐӛӝәӘӓӔӑӣӚӘӐ ӜӐӛӖӐӓӘӡ ӨӔӡӐӫӚӝ ӒӐӛӝӧӔӜӔӑӘӡ ӞӔӠӡӞӔӥӢӘӕӐӡӐ ӓӐ ӛӣӨӐӝӑӘӡ 

ӠӔӟӘӛӖӔ.  ӜӘӛӣӨӘӡ ӒӐӒӚӔӯӐӖӔ ӡӐӭӘӠӝ 

ӓӐӜӐӓӒӐӠӘӡ ӡӣӠӐӗӘ ӓӐ өӐӛӐӒӠӔӑӘӡ ӡӥӔӛӐ 

ӛӝӪӔӛӣӚӘӐ  ӛӔ-60 ӡӣӠӐӗӖӔ. өӐӛӝӗӕӚӘ-

ӚӘ ӡӐәӘӗӮӔӑӘӓӐӜ  ӒӐӕӐӠөӘӝӗ,   ӒӐӭӘӛӕӘӡ 

ӛӠӣӓӘ ӫӐӑӕӐ ӓӔӤӝӠӛӐӪӘӐ ӓӐ Ӑӛ ӓӠӝӡ 

ӛӘӛӓӘӜӐӠӔ ӞӠӝӪӔӡӔӑӘ. 

 

ӡӣӠ.60. ӓӐӠӢӧӛӘӗӘ ӡӘӑӚӐӜӢӘӡ ӒӐӡӐӖӝӛӘ 

ӣӠӜӐӚӘ ӓӐ ӒӐӛӝӡӐӪӓӔӚӘ ӜӘӛӣӨӘӡ  ӤӝӠӛӐ ӓӐ ӖӝӛӔӑӘ. 
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$  5. ӒӐӭӘӛӕӘӡ ӛӠӣӓӔӑӘ- ӫӐӑӕӐ-ӓӔӤӝӠӛӐӪӘӐ 

ӓӔӤӝӠӛӘӠӔӑӘӡ ӡӘӓӘӓӔӡӐ  ӓӐ ӛӘӡ ӛӘӔӠ ӒӐӛӝӬӕӔӣӚ  ӛӔӥӐӜӘәӣӠ ӫӐӑӕӐӡ ӨӝӠӘӡ 

ӓӐӛӝәӘӓӔӑӣӚӔӑӐ ӒӠӐӤӘәӣӚӐӓ ӒӐӛӝӘӡӐӮӔӑӐ (ӡӣӠ.61). ӡӣӠӐӗӘӓӐӜ  өӐӜӡ, Ӡӝӛ ӰӣәӘӡ 

әӐӜӝӜӘ ӛӐӠӗӔӑӣӚӘӐ ӫӐӑӕӐӗӐ ӐӠӔӨӘ  d 0  (ӡӣӠӐӗӖӔ OAB-ӣӑӐӜӘ). Ӕ.Ә. Ӑӛ ӐӠӔӨӘ 

ӜӘӛӣӨӘӡ ӤӐӠӓӝӑӘӗӘ ӬӐӒӠӫӔӚӔӑӐ ӞӘӠӓӐӞӘӠӞӠӝӞӝӪӘӣӚӘӐ ӜӘӛӣӨӖӔ ӛӝӓӔӑӣӚӘ ӫӐӑӕӘӡӐ 

– Ӕӡ ӐӠӘӡ ӓӠӔәӐӓӔӑӘӡ  ӐӠӔ. d   ӫӐӑӕӐ ӐӠӘӡ Әӡ ӛӐӥӡӘӛӐӚӣӠӘ ӫӐӑӕӐ, ӠӝӛӚӘӡ ӓӠӝӡӐӪ ӰӣәӘӡ 

әӐӜӝӜӘӡ ӤӝӠӛӣӚӐ ӛӐӠӗӔӑӣӚӘӐ. ӗӣ ӛӔӥӐӜӘәӣӠӘ ӫӐӑӕӐ ӐӦӔӛӐӢӔӑӐ  d  ӫӐӑӕӐӡ, Ӑӛ ӫӐӑӕӘӡ 

ӛӝӮӡӜӘӡ ӨӔӛӓӔӒ ӡӮӔӣӚӨӘ ӠөӔӑӐ ӜӐӠөӔӜӘ ӓӔӤӝӠӛӐӪӘӐ (AB-ӣӑӐӜӘ) - ӓӠӔәӐӓӝӑӘӡ ӐӠӔ.  

ӫӐӑӕӐӗӐ ӐӠӔӨӘ   gd   ӰӣәӘӡ әӐӜӝӜӘ ӐӦӐӠ ӐӠӘӡ ӛӐӠӗӔӑӣӚӘӐ. Ӑӛ ӓӠӝӡ ӬӘӠӘ ӘӮӠӔӑӐ 

(ӡӣӠ.61-63) ӐӑӡӪӘӡӗӐ ӦӔӠӫӘӡәӔӜ, ӤӐӠӓӝӑӘӗӘ ӓӔӤӝӠӛӐӪӘӐ ӘӖӠӓӔӑӐ ӫӐӑӕӐӖӔ ӣӤӠӝ 

ӡӬӠӐӤӐӓ. ӨӔӛӓӒӝӛ ӡӮӔӣӚӘ әӐӠӒӐӕӡ ӓӠӔәӐӓ ӗӕӘӡӔӑӔӑӡ ӐӜӣ ӒӐӠӔ ӫӐӚӘӡ ӛӝӥӛӔӓӔӑӘӡ  

ӨӔӬӧӕӔӢӘӡ ӨӔӛӓӔӒ ӓӔӤӝӠӛӐӪӘӐ ӐӠ ӘӡӞӝӑӐ. Ӑӛ ӐӠӔӨӘ  ӜӘӛӣӨӘӡ  ӤӐӠӓӝӑӘӗӘ ӬӐӒӠӫӔӚӔӑӐ  

ӛӜӘӨӕӜӔӚӝӕӜӐӓ ӘӖӠӓӔӑӐ  ӜӘӛӣӨӖӔ ӛӝӓӔӑӣӚӘ ӫӐӑӕӘӡ ӒӐӠӔӨӔ.  Ӑӛ ӓӠӝӡ ӮӓӔӑӐ  

әӠӘӡӢӐӚӣӠӘ ӡӢӠӣӥӢӣӠӘӡ ӒӐӓӐӬӧӝӑӐ, ӜӐӬӘӚӐәӔӑӘӡ ӒӐӓӐӓӔӜӐ ӔӠӗӘ ӐӠӘӓӐӜ ӡӮӕӐ ӐӠӔӨӘ 

ӣәӐӜ ӓӐӑӠӣӜӔӑӘӡ ӒӐӠӔӨӔ. Ӕӡ ӐӠӘӡ ӐӠӐӓӠӔәӐӓӘ ӓӔӤӝӠӛӐӪӘӘӡ ӐӠӔ (ӞӚӐӡӢӘәӣӠӘ 

ӓӔӜӐӓӝӑӘӡ ӐӠӔ - BC  ӣӑӐӜӘ).  d  ӫӐӑӕӐ ӓӠӔәӐӓӝӑӘӡ ӖӦӕӐӠӘӐ. ӞӚӐӡӢӘәӣӠӘ ӓӔӜӐӓӝӑӘӡ 

ӡӐӖӦӕӠӘӡ ӑӝӚӝӡ ӡӘӮӘӡӢӔ әӕӚӐӕ ӛӐӢӣӚӝӑӡ ӓӐ 

ӠӝӓӔӡӐӪ ӛӔӥӐӜӘәӣӠӘ ӫӐӑӕӐ ӒӐӓӐӐӛӔӢӔӑӡ C  -ӡ, 

ӜӘӛӣӨӘ ӒӐӬӧӓӔӑӐ -CD ӣӑӐӜӘ.  ӛӔӥӐӜӘәӣӠӘ ӫӐӑӕӐ  C  

ӐӠӘӡ Әӡ ӛӘӜӘӛӐӚӣӠӘ ӫӐӑӕӐ, ӠӝӛӔӚӘӪ ӡӐӭӘӠӝӐ 

ӜӘӛӣӨӘӡ ӒӐӡӐӬӧӕӔӢӐӓ. ӛӐӡ ӠӦӕӔӕӘӡ ӫӐӑӕӐ (ӡӘӛӢәӘӪӘӡ 

ӖӦӕӐӠӘ) ӔӬӝӓӔӑӐ, ӮӝӚӝ ӡӘӓӘӓӔӡ, ӠӝӛӔӚӘӪ 

ӒӕӘөӕӔӜӔӑӡ ӗӣ ӠӐӛӓӔӜӯӔӠ ӜӐәӚӔӑӘӐ ӡӮӔӣӚӨӘ 

ӐӦӫӠӣӚӘ ӛӔӥӐӜӘәӣӠӘ ӫӐӑӕӐ, ӠӦӕӔӕӘӡ ӫӐӑӕӐӡӗӐӜ 

ӨӔӓӐӠӔӑӘӗ, ӡӘӛӢәӘӪӘӡ ӛӐӠӐӒӘ ӔӬӝӓӔӑӐ  

(ӓӐӬӕӠӘӚӔӑӘӗ    ӘӮӘӚӔӗ   ӛӔӪӮӠӔ  ӗӐӕӘӡ   $ 9).  ӘӡӔӗ 

ӡӣӠ. 61. ӒӠӐӤӘәӘ ӫӐӑӕӐ ӓӔӤӝӠӛӐӪӘӐ  

ӡӮӔӣӚӔӑӡ, ӠӝӛӔӚӗӐ  ӡӘӛӢәӘӪӘӡ ӖӦӕӐӠӘ ӓӠӔәӐӓӝӑӘӡ ӖӦӕӐӠӗӐӜ ӐӮӚӝӡӐӐ, ӛӧӘӤӔ 

ӡӮӔӣӚӔӑӘ  ӔӬӝӓӔӑӐӗ.  ӡӮӔӣӚӔӑӡ, ӠӝӛӚӔӑӡӐӪ ӓӘӓӘ ӓӔӜӐӓӝӑӘӡ ӐӠӔ Ӑӥӕӗ, ӞӚӐӡӢӘәӣӠӘ 

ӡӮӔӣӚӔӑӘ  ӔӬӝӓӔӑӐӗ.  ӞӚӐӡӢӘәӣӠӘ ӓӔӤӝӠӛӐӪӘӘӡ ӮӐӡӘӐӗӘ ӫӚӘӔӠӐӐ ӓӐӛӝәӘӓӔӑӣӚӘ, 

ӘӡӔӗ ӤӐӥӢӝӠӔӑӖӔ, ӠӝӒӝӠӔӑӘӪӐӐ  ӢӔӛӞӔӠӐӢӣӠӐ,  ӓӔӤӝӠӛӐӪӘӘӡ ӡӘөӥӐӠӔ, ӬӘӜӐӛӓӔӑӐӠӔ 

ӓӐӛӣӨӐӕӔӑӐ ӓӐ ӛӐӠӪӕӚӘӡ ӡӐӖӦӕӠӔӑӘ, ӐӡӔӕӔ ӜӘӛӣӨӘӡ ӝӠӘӔӜӢӐӪӘӐ ӛӝӓӔӑӣӚӘ ӫӐӑӕӔӑӘӡ 

ӛӘӛӐӠӗ.  ӓӦӔӘӡӐӗӕӘӡ ӑӔӕӠӘ ӛӝӕӚӔӜӘӡ ӐӮӡӜӐ, ӠӝӛӔӚӘӪ ӛӘӛӓӘӜӐӠӔӝӑӡ ӞӚӐӡӢӘәӣӠӘ 

ӓӔӤӝӠӛӐӪӘӘӡӐӡ, ӨӔӡӐӫӚӔӑӔӚӘӐ, ӛӐӒӠӐӛ ӧӕӔӚӐӤӔӠӖӔ ӪӐӚӡӐӮӐ ӞӐӡӣӮӘ ӛӐӘӜӪ ӐӠ ӐӠӡӔӑӝӑӡ.  

ӚӘӗӝӜӘ ӓӐ ӤӐӥӢӘӣӠӐӓ ӜӔӑӘӡӛӘӔӠӘ әӠӘӡӢӐӚӣӠӘ ӛӐӡӐӚӐ ӒӐӜӘӪӓӘӡ ӖӔӓӐӞӘӠӣӚ 

ӒӐӜӛӢәӘӪӔӑӐӡ.  Ӕӡ ӢӔӠӛӘӜӘ, ӓӔӤӝӠӛӐӪӘӣӚӘ  ӒӐӜӛӢәӘӪӔӑӘӡ ӒӐӜӛӡӐӖӦӕӠӔӚӘӐ ӓӐ 

ӛӘӣӗӘӗӔӑӡ,  Ӡӝӛ  ӗӣ  әӠӘӡӢӐӚӣӠӘ ӜӘӛӣӨӘ  ӣәӕӔ   Әӧӝ   ӓӔӤӝӠӛӘӠӔӑӣӚӘ,   ӛӐӨӘӜ  ӛӘӡӘ 

79 



ӨӔӛӓӒӝӛӘ ӞӚӐӡӢӘәӣӠӘ  ӓӔӤӝӠӛӐӪӘӘӡӐӗӕӘӡ ӡӐӭӘӠӝӐ ӣӤӠӝ ӛӐӦӐӚӘ ӫӐӑӕӘӡ ӡӘӓӘӓӔ, 

ӕӘӓӠӔ ӡӐӬӧӘӡӘ ӓӔӤӝӠӛӘӠӔӑӘӡӐӡ Әӧӝ ӒӐӛӝӧӔӜӔӑӣӚӘ. ӓӔӤӝӠӛӐӪӘӣӚӘ ӒӐӜӛӢәӘӪӔӑӐ 

ӮӓӔӑӐ  ӛӐӨӘӜ, ӠӝӓӔӡӐӪ ӓӔӤӝӠӛӐӪӘӘӡ ӢӔӛӞӔӠӐӢӣӠӐ ӓӐӑӐӚӘӐ ӛӐӡӐӚӘӡ ӓӜӝӑӘӡ ӢӔӛӞӔ-

ӠӐӢӣӠӐӖӔ. ӐӡӔӗ ӛӐӡӐӚӐӡ ӣӬӝӓӔӑӔӜ ӪӘӕӐӓ 

ӓӔӤӝӠӛӘӠӔӑӣӚӡ, ӒӐӜӡӮӕӐӕӔӑӘӗ ӪӮӚӐӓ 

ӓӔӤӝӠӛӘӠӔӑӣӚӘӡӐӒӐӜ  (ӠӝӛӔӚӘӪ ӛӘӛӓӘ-

ӜӐӠӔӝӑӡ ӡӐәӛӐӝӓ ӛӐӦӐӚ ӢӔӛӞӔӠӐӢӣӠӐӖӔ). 

ӛӠӣӓӘ ӫӐӑӕӐ - ӓӔӤӝӠӛӐӪӘӐ (ӓӔӤӝӠӛӐӪӘӘӡ 

ӛӠӣӓӘ) ӠӝӛӔӚӘӛӔ ӚӘӗӝӜӘӡӐӗӕӘӡ ӒӕӐӫ-

ӚӔӕӡ ӡӐӨӣӐӚӔӑӐӡ, ӠӐӝӓӔӜӝӑӠӘӕӐӓ ӨӔӕӐ-

ӤӐӡӝӗ ӚӘӗӝӜӘӡ ӛӘӓӠӔәӘӚӔӑӐ ӓӔӤӝӠӛӐ-

ӪӘӣӚӘ ӒӐӜӛӢәӘӪӔӑӘӡӐәӔӜ  ӓӐ ӒӕӘөӕӔӜӔӑӡ  

ӓӐӛӝәӘӓӔӑӣӚӔӑӐӡ ӛӝӓӔӑӣӚӘ ӫӐӑӕӘӡ 

ӡӘӓӘӓӔӡӐ ӓӐ Әӛ ӓӔӤӝӠӛӐӪӘӐӡ ӨӝӠӘӡ, ӠӝӛӔ- 

ӡӣӠ. 62. ӒӠӐӤӘәӘ ӫӐӑӕӐ-ӓӔӤӝӠӛӐӪӘӐ ӓӐ ӒӐӜӛӢәӘӪӔӑӘӡ ӡӐӤӔӮӣӠӔӑӘ (ӞӘӠӝӑӘӗӘ) 

ӚӘӪ Ӑӛ ӫӐӑӕӘӗӐӐ ӒӐӛӝӬӕӔӣӚӘ.  ӞӚӐӡӢӘәӣӠӘ ӓӔӤӝӠӛӐӪӘӔӑӘ ӨӔӡӐӫӚӔӑӔӚӘӐ Әӧӝӡ 

ӡӐәӛӐӝӓ  ӛӜӘӨӕӜӔӚӝӕӐӜӘ ӡӘӓӘӓӘӡ,  ӐӛӘӢӝӛӐӪ Әӡ ӛӐӠӢӘӕӘ  ӤӝӠӛӣӚӔӑӘ, ӠӝӛӔӚӘӪ 

ӒӐӛӝӘӧӔӜӔӑӐ ӛӪӘӠӔ ӓӔӤӝӠӛӐӪӘӔӑӘӡӐӡ ӓӐ ӠӐӪ ӛӘӦӔӑӣӚӘӐ ӓӠӔәӐӓӝӑӘӡ ӡӬӝӠӮӐӖӝӕӐӜ 

ӗӔӝӠӘӐӨӘ, ӓӘӓӘ ӓӔӤӝӠӛӐӪӘӔӑӘӡ ӨӔӛӗӮӕӔӕӔӑӨӘ  ӐӠ ӒӐӛӝӘӧӔӜӔӑӐ. ӛӐӒӐӚӘӗӐӓ,  

ӓӔӤӝӠӛӐӪӘӐ ӜӘӛӣӨӘӡӐ, ӠӝӛӚӘӡ ӡӘӒӠӫӔ ӒӐӭӘӛӕӘӡӐӡ  ӨӔӘӪӕӐӚӐ L0 –ӓӐӜ  L -ӛӓӔ,  ӢӝӚӘӐ 

(L-L0)/L0, ӛӐӠӗӔӑӣӚӘӐ  Әӛ ӨӔӛӗӮӕӔӕӐӨӘ, ӗӣ Ӕӡ ӤӐӠӓӝӑӐ  ӜӐәӚӔӑӘӐ ӔӠӗӖӔ. ӤӝӠӛӣӚӔӑӘ 

әӘ, ӠӝӛӚӔӑӘӪ ӛӐӠӗӔӑӣӚӘӐ ӓӘӓӘ ӓӔӤӝӠӛӐӪӘӔӑӘӡӐӡ  ӨӔӛӓӔӒӘӐ:               

                                =L/L,                           =0 d=LL0dL/L=lnL/L0 

62-Ӕ ӡӣӠӐӗӖӔ, ӛӝӪӔӛӣӚӘӐ ӢӘӞӣӠӘ ӛӠӣӓӘ, ӠӝӛӔӚӘӪ ӡӥӔӛӐӢӣӠӐӓ ӐӡӐӮӐӕӡ 

ӞӝӚӘәӠӘӡӢӐӚӣӠӘ ӚӘӗӝӜӔӑӘӡ ӬӪә ӓӐ ӰӛӬ ӒӘӡӝӡӔӑӘӡ ӒӐӭӘӛӕӐӡ, ӡӐәӛӐӝӓ ӛӐӦӐӚӘ 

ӓӔӤӝӠӛӐӪӘӔӑӘӡӐӡ. ӞӝӚӘәӠӘӡӢӐӚӣӠӘ ӛӐӡӐӚӔӑӘӡ ӛӠӣӓӘ ӒӐӛӝӡӐӮӐӕӡ ӛӐӠӪӕӚӔӑӘӡ 

ӓӔӤӝӠӛӐӪӘӘӡ ӒӐӡӐӨӣӐӚӝӔӑӣӚ ӛӠӣӓӡ, ӠӐӓӒӐӜӐӪ ӪӐӚәӔӣӚӘ ӛӐӠӪӕӚӔӑӘ 

ӓӔӤӝӠӛӘӠӓӔӑӘӐӜ ӐӠӐӗӐӜӐӑӠӐӓ. ӛӘӣӮӔӓӐӕӐӓ ӘӛӘӡӐ, Ӡӝӛ ӒӠӐӤӘәӖӔ ӫӐӑӕӐ - ӓӔӤӝӠӛӐӪӘӐ 

әӐӠӒӐӓӐӐ ӒӐӛӝӡӐӮӣӚӘ, ӒӐӜӛӢәӘӪӔӑӘӡ ӡӐӛӘӕӔ ӡӐӤӔӮӣӠӘ ӠӐ ӡӣӤӗӐ ӛӐӡӐӚӐӪ  ӐӠ ӣӜӓӐ Әӧӝӡ, 

ӜӘӛӣӨӘӡ  ӐӦӬӔӠӐ ӔӠӗӘ ӢӘӞӣӠӘ ӒӠӐӤӘәӘӗ ӛӐӘӜӪ ӨӔӣӫӚӔӑӔӚӘӐ. ӒӠӐӤӘәӡ ӒӐӪӘӚӔӑӘӗ 

ӠӗӣӚӘ ӤӝӠӛӐ Ӑӥӕӡ.  ӖӝӒӯӔӠ ӒӐӛӝӪӓӘӡ ӞӘӠӝӑӔӑӘӡ ӪӕӚӘӚӔӑӐӛ ӨӔӘӫӚӔӑӐ ӒӐӛӝӘӬӕӘӝӡ 

ӠӝӛӔӚӘӛӔ ӡӐӤӔӮӣӠӘӡ ӐӛӝӕӐӠӓӜӐ.      ӐӛӘӡ ӛӘӖӔӖӘ  ӛӓӒӝӛӐӠӔӝӑӡ ӘӛӐӨӘ, Ӡӝӛ ӒӠӐӤӘәӘӡ 

ӤӝӠӛӐ ӓӐӛӝәӘӓӔӑӣӚӘӐ әӘӓӔӕ ӑӔӕӠ ӡӮӕӐ  ӤӐӥӢӝӠӖӔ. әӔӠӫӝӓ: 1) әӝӜәӠӔӢӣӚ ӚӘӗӝӜӖӔ; 

2) ӡӘӡӣӤӗӐӕӘӡ ӮӐӠӘӡӮӖӔ; 3) әӠӘӡӢӐӚӘӡ ӝӠӘӔӜӢӐӪӘӐӖӔ; 4) ӓӔӤӝӠӛӘӠӔӑӘӡ 

ӢӔӛӞӔӠӐӢӣӠӐӖӔ; 5) әӠӘӡӢӐӚӘӡ ӤӝӠӛӐӡӐ ӓӐ ӖӝӛӐӖӔ;  6)  ӜӘӛӣӨӘӡ ӖӔӓӐӞӘӠӘӡ 

ӛӓӒӝӛӐӠӔӝӑӐӖӔ. ӐӛӘӢӝӛ, ӣӜӓӐ ӕӘӪӝӓӔӗ ӛӘӡӘ ӔӥӡӞӚӣӐӢӐӪӘӘӡ ӬӘӜӐ ӞӘӠӝӑӐ, Ӡӝӛ 

ӨӔӕӫӚӝӗ ӖӣӡӢӘ ӛӝӜӐӪӔӛӔӑӘӡ ӓӐӓӒӔӜӐ, ӗӘӗӝӔӣӚӘ ӤӐӥӢӝӠӘӡ ӒӐӗӕӐӚӘӡӬӘӜӔӑӘӗ, ӠӐӪ  

ӪӐӚәӔ ӒӐӜӮӘӚӕӘӡ ӡӐӒӐӜӘӐ. 

80 



$  6.  ӬӪә  ӡӢӠӣӥӢӣӠӘӡ  ӛӥӝӜӔ  ӚӘӗӝӜӗӐ  ӒӐӜӛӢәӘӪӔӑӐ  ӓӐ  ӛӘӡӘ  ӡӐӤӔӮӣӠӔӑӘ 

  ӬӪә әӠӘӡӢӐӚӔӑӨӘ ӡӠӘӐӚӘ ӛӝӛӓӘӜӐӠӔӝӑӡ  {111} ӢӘӞӘӡ әӠӘӡӢӐӚӝӒӠӐӤӘӣӚӘ 4 

ӡӘӑӠӢӧӘӓӐӜ ӔӠӗ-ӔӠӗӨӘ, ӨӔӡӐӑӐӛӘӡӐӓ  ӔӠӗ-ӔӠӗӘ  <110> ӛӘӛӐӠӗӣӚӔӑӘӗ.  ӛӝӪӔӛӣӚ 

ӡӣӠӐӗӖӔ (ӡӣӠ. 63) ӡӥӔӛӐӢӣӠӐӓ ӜӐөӕӔӜӔӑӘӐ ӬӪә  ӛӝӜӝәӠӘӡӢӐӚӔӑӘӡ  ӫӐӑӕӐ-ӓӔӤӝӠӛӐӪӘӘӡ 

ӢӘӞӣӠӘ ӛӠӣӓӘ (ӡӞӘӚӔӜӫӘ ӕӔӠӪӮӚӘ, ӝӥӠӝ, ӐӚӣӛӘӜӘ).  ӐӡӔӗӘ ӛӠӣӓӘӡ ӛӘӡӐӦӔӑӐӓ 

ӐӣӪӘӚӔӑӔӚӘӐ ӛӝӜӝәӠӘӡӢӐӚӘӡ ӝӠӘӔӜӢӐӪӘӐ ӘӡӔ ӘӥӜӔӡ ӨӔӠөӔӣӚӘ, Ӡӝӛ ӫӕӠӘӡ 

ӓӔӤӝӠӛӐӪӘӘӡ ӡӘӓӘӓӔ  ӔӠӗ-ӔӠӗӘ әӠӘӡӢӐӚӝӒӠӐӤӘӣӚӘ ӛӘӛӐӠӗӣӚӔӑӘӗ ӛӔӢӘ Әӧӝӡ 

ӧӕӔӚӐ ӓӐӜӐӠөӔӜӖӔ-ӠӝӛӚӘӡ ӒӐӡӬӕӠӘӕӐӪ ӨӔӡӐӫӚӔӑӔӚӘӐ ӛӝӮӓӔӡ ӬӐӜӐӪӕӚӔӑӐ.  ӐӡӔӗ 

ӨӔӛӗӮӕӔӕӐӨӘ  ӡӠӘӐӚӘ ӛӘӛӓӘӜӐӠӔӝӑӡ ӯӔӠ ӔӠӗӘ 

ӢӘӞӘӡ ӡӘӑӠӢӧӔӔӑӖӔ ӓӐ ӛӔӠӔ ӔӠӗӕӔӑӘӐӜ (ӞӘӠӕӔӚӘӡ 

ӒӐӜӛӢәӘӪӔӑӘӡ ӨӔӛӓӔӒ)  ӡӮӕӐ әӠӘӡӢӐӚӘӒӠӐӤӘӣӚӘ  

ӡӘӑӠӢӧӔӔӑӘ.   ӒӠӐӤӘәӖӔ ӜӐөӕӔӜӔӑӘӐ ӡӐӛӘ ӐӠӔ, ӠӝӛӚӘӪ 

ӒӐӜӡӮӕӐӕӓӔӑӐ ӔӠӗӘӛӔӝӠӘӡӐӒӐӜ ӓӐӮӠӘӡ әӣӗӮӘӗ.  

ӛӐӜӐӛӓӔ әӘ әӝӝӠӓӘӜӐӢӗӐ  ӡӐӗӐӕӔӡӗӐӜ ӐӮӚӝӡ ӐӠӘӡ 

Ӕ.Ӭ. ӓӠӔәӐӓӘ ӓӔӤӝӠӛӐӪӘӘӡ ӣӑӐӜӘ.  1-ӚӘ  ӡӐӤӔӮӣӠӘ  

(ӡӢӐӓӘӐ) ӔӡӐӐ ӒӠӐӤӘәӘӡ Әӡ ӜӐӬӘӚӘ, ӠӝӛӔӚӖӔӓӐӪ 

ӐӘӡӐӮӔӑӐ ӐӓӕӘӚӘ ӡӠӘӐӚӘӡ ӐӠӔ ӓӐ Әӡ ӢӝӚӘӐ  

kr10
-4 

G.  ӬӪә әӠӘӡӢӐӚӔӑӘӡӐӗӕӘӡ Әӡ ӘӠӧӔӕӐ 5-20%  

ӡӣӠ. 63. ӫӐӑӕӐ - ӓӔӤӝӠӛӐӪӘӘӡ ӒӠӐӤӘәӖӔ ӓӔӜӐӓӝӑӘӡ ӒӐӛӝӕӚӘӜӔӑӐ, 1-ӞӘӠӕӔӚӐӓӘ ӓӐӢӕӘӠӗӕӐ, 2. 

ӛӔӝӠӔӣӚӘ ӓӐӢӕӘӠӗӕӐ, ӒӐӜӢӕӘӠӗӕӘӡӐ ӓӐ ӓӔӤӝӠӛӐӪӘӣӚӘ ӓӐӑӔӠӔӑӘӡ ӨӔӛӓӒӝӛ 

ӓӔӤӝӠӛӐӪӘӐӛӓӔ. ӓӔӤӝӠӛӐӪӘӘӡ ӨӔӛӓӒӝӛӘ ӖӠӓӘӡӐӡ ӒӐӜӛӢәӘӪӔӑӘӡ ӮӐӠӘӡӮӘ ӘӖӠӓӔӑӐ.   

ӛӔ-2 ӡӐӤӔӮӣӠӖӔ ӒӠӐӤӘәӘӡ ӓӐӮӠӐ ӓӐӐӮӚӝӔӑӘӗ 30-ӯӔӠ ӐӦӔӛӐӢӔӑӐ 1-Ӛ ӡӐӤӔӮӣӠӖӔ 

ӐӠӡӔӑӣӚ ӓӐӮӠӘӡ ӡӘӓӘӓӔӡ ӓӐ Әӡ  kr3X10
-3 

G – ӡ ӢӝӚӘӐ ӓӐ   ӘӬӝӓӔӑӐ  ӛӔ-2 

ӡӐӤӔӮӣӠӐӓ (ӡӢӐӓӘӐӓ).  ӛӘӡ ӨӔӛӓӔӒ ӛӝӓӘӡ  ӛӔ-3 ӡӐӤӔӮӣӠӘ  (ӡӢӐӓӘӐ), ӠӝӛӔӚӘӪ ӘӬӧӔӑӐ  

ӓӐӐӮӚӝӔӑӘӗ  30-50%  ӓӔӤӝӠӛӐӪӘӘӡ ӓӠӝӡ.  Ӑӛ  ӡӐӤӔӮӣӠӘӡ ӖӣӡӢӘ ӛӜӘӨӕӜӔӚӝӑӘӡ 

ӒӐӜӡӐӖӦӕӠӐ ӓӐӛӝәӘӓӔӑӣӚӘӐ ӪӓӘӡ өӐӢӐӠӔӑӘӡ ӢӔӛӞӔӠӐӢӣӠӐӖӔ. ӠӐӪ ӣӤӠӝ ӛӐӦӐӚӘӐ 

ӢӔӛӞӔӠӐӢӣӠӐ,  ӛӘӗ ӣӤӠӝ ӜӐәӚӔӑӘӐ ӓӔӤӝӠӛӐӪӘӐ, ӠӝӛӚӘӡ ӓӠӝӡӐӪ ӘӬӧӔӑӐ ӛӔӡӐӛӔ 

ӡӐӤӔӮӣӠӘ. ӗӣ ӒӐӛӝӪӓӐ ӛӘӛӓӘӜӐӠӔӝӑӡ ӐӑӡӝӚӣӢӣӠ  ӢӔӛӞӔӠӐӢӣӠӐӡӗӐӜ ӐӮӚӝӡ, ӛӔӡӐӛӔ  

ӡӐӤӔӮӣӠӘ (ӡӢӐӓӘӐ) ӨӔӡӐӫӚӔӑӔӚӘӐ ӐӠӪ ӬӐӠӛӝӘӥӛӜӐӡ.  

$  7. ӛӪә ӡӢӠӣӥӢӣӠӘӡ ӛӥӝӜӔ ӚӘӗӝӜӗӐ ӒӐӜӛӢәӘӪӔӑӐ  ӓӐ ӛӘӡӘ ӡӐӤӔӮӣӠӔӑӘ 

ӛӝӪӣӚӝӑӐӓӐӪӔӜӢӠӔӑӣӚ әӣӑӣӠ ӚӘӗӝӜӔӑӨӘ ӓӔӤӝӠӛӐӪӘӐ ӡӠӘӐӚӘӗ  

ӛӘӛӓӘӜӐӠӔӝӑӡ ӠӝӛӔӚӘӛӔ <111> ӛӘӛӐӠӗӣӚӔӑӘӗ. Ӑӛ ӛӘӛӐӠӗӣӚӔӑӐӨӘ ӡӠӘӐӚӘӡ 

ӡӘӑӠӢӧӔӗӐ ӝӯӐӮӘ ӡӐәӛӐӝӓ ӓӘӓӘӐ.  ӔӡӔӜӘӐ: {110}, {112} ӓӐ {123}. ӡӠӘӐӚӘӡ ӖӝӚӔӑӘ, 

ӠӝӛӚӔӑӘӪ ӓӐӘӛӖӘӠӔӑӘӐӜ ӛӪә ӚӘӗӝӜӘӡ ӞӝӚӘӠӔӑӣӚ ӖӔӓӐӞӘӠӖӔ, ӫӐӚӘӐӜ 

ӓӐәӚӐәӜӘӚӘӐ. Ӕӡ әӘ ӘӛӘӡ ӛӐөӕӔӜӔӑӔӚӘӐ, Ӡӝӛ ӓӘӡӚӝәӐӪӘӔӑӘ, ӠӝӛӚӔӑӘӪ  ӛӝӜӐӬӘӚӔӝӑӔӜ 

ӡӠӘӐӚӨӘ, ӐӠ ӒӐӜӔәӣӗӕӜӔӑӘӐӜ  ӡӠӘӐӚӘӡ ӡӘӑӠӢӧӔӗӐ ӔӠӗ ӝӯӐӮӡ.  ӛӝӜӐӪӔӛӔӑӘ, ӛӪә ӡӣӤӗӐ   
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ӡӢӠӣӥӢӣӠӐӗӐ ӫӐӑӕӐ - ӓӔӤӝӠӛӐӪӘӘӡ  ӒӠӐӤӘәӔӑӖӔ, ӡӐәӛӐӝӓ ӛӪӘӠӔӐ.  ӒӠӐӤӘәӖӔ ӕӮӔӓӐӕӗ, 

Ӡӝӛ ӞӚӐӡӢӘәӣӠ ӐӠӔӨӘ ӒӠӐӤӘәӘ ӗӘӗӥӛӘӡ ӡӬӝӠӘӐ. ӓӔӤӝӠӛӐӪӘӣӚӘ ӒӐӜӛӢәӘӪӔӑӘӡ 

ӮӐӠӘӡӮӘ ӨӔӐӓӒӔӜӡ  8әӒ/ӛӛ2-ӡ ӔӠӗӔӣӚ ӓӔӤӝӠӛӐӪӘӐӖӔ.  Ӕӡ ӒӕӘөӕӔӜӔӑӡ, Ӡӝӛ ӛӪә-ӡ 

ӒӐӜӛӢәӘӪӔӑӘӡ ӮӐӠӘӡӮӘ ӗӘӗӥӛӘӡ ӘӒӘӕӔӐ, ӠӐӪ ӬӪә-Әӡ Әӧӝ ӛӔӝӠӔ ӡӐӤӔӮӣӠӖӔ (ӡӢӐӓӘӐӨӘ). 

ӛӘӢөӔӚӛӐ өӐӐӢӐӠӐ ӔӥӡӞӔӠӘӛӔӜӢӘ ӡӣӤӗӐ ӜӘӝӑӘӣӛӖӔ ӓӐ ӛӘӘӦӝ ӤӝӠӛӘӗ ӗӘӗӥӛӘӡ 

ӘӡӔӗӘӕӔ  ӒӠӐӤӘәӘ, ӠӐӪ ӬӪә Ӑӥӕӡ. ӛӐӡӖӔӪ ӓӐӘӛӖӘӠӔӑӝӓӐ  ӡӐӛӘ ӒӐӜӛӢәӘӪӔӑӘӡ ӡӢӐӓӘӐ. ӗӣ 

ӛӪә ӚӘӗӝӜӘ ӨӔӘӪӐӕӡ ӓӐӜӐӛӐӢӔӑӡ, ӜӐӮӨӘӠӑӐӓӡ ӐӜ ӐӖӝӢӡ ӓӐ ӡӮӕӐ ӐӜӣ ӒӕӐӥӕӡ өӐӜӔӠӒӕӘӡ 

ӛӧӐӠӘ ӮӡӜӐӠӔӑӘ, ӛӐӨӘӜ ӛӐӗӘ ӒӠӐӤӘәӘ ӘӡӔӗӘӕӔӐ, ӠӝӒӝӠӪ Ӕӡ 63-Ӕ ӡӣӠӐӗӖӔӐ ӜӐөӕӔӜӔӑӘ Ӕ.Ӭ.  

ӓӔӜӐӓӝӑӘӡ  әӑӘӚӘӡ өӐӗӕӚӘӗ.  ӐӦӕӜӘӨӜӝӗ, Ӡӝӛ ӫӐӑӕӐӡӐ ӓӐ ӓӔӤӝӠӛӐӪӘӐӡ ӨӝӠӘӡ 

ӓӐӛӝәӘӓӔӑӣӚӔӑӐӡ ӢӔӛӞӔӠӐӢӣӠӐӪ ӒӐӜӡӐӖӦӕӠӐӕӡ.   ӨӔӡӐӑӐӛӘӡӐӓ, ӢӔӛӞӔӠӐӢӣӠӘӡ 

ӖӔӛӝӥӛӔӓӔӑӘӡ ӒӐӛӝ, ӨӔӘӪӕӚӔӑӐ ӒӠӐӤӘәӘӡ ӡӐӮӔӪ, әӔӠӫӝӓ ӡӮӕӐ ӘӥӜӔӑӐ ӫӕӠӘӡ ӫӐӑӕӘӡ 

әӠӘӢӘәӣӚӘ ӛӜӘӨӕӜӔӚӝӑӐ ӓӐ  ӡӐӤӔӮӣӠӔӑӖӔ ӛӠӣӓӔӑӘӡ ӓӐӮӠӘӡ ӤӝӠӛӐӪ, ӐӡӔӕӔ 

ӓӔӜӐӓӝӑӘӡ әӑӘӚӘӡ ӤӝӠӛӐӪ.  ӣӜӓӐ ӛӘӕӐӥӪӘӝӗ ӧӣӠӐӓӦӔӑӐ Әӛ ӒӐӠӔӛӝӔӑӐӡ, Ӡӝӛ ӗӣ 

ӓӔӜӐӓӝӑӘӡ ӖӦӕӐӠӡ ӖӔӛӝӗ әӠӘӡӢӐӚӡ ӯӔӠ ӓӐӢӕӘӠӗӐӕӗ,  ӮӝӚӝ ӨӔӛӓӔӒ ӒӐӜӕӢӕӘӠӗӐӕӗ 

ӓӐ ӮӔӚӐӮӚӐ ӓӐӕӘӬӧӔӑӗ ӛӘӡ ӓӐӢӕӘӠӗӕӐӡ, ӓӔӜӐӓӝӑӘӡ әӑӘӚӘ ӐӦӐӠ ӬӐӠӛӝӘӥӛӜӔӑӐ.  

ӛӐӒӠӐӛ, ӗӣ әӠӘӡӢӐӚӡ (ӛӐӒ., ӠәӘӜӐӡ) ӓӐӕӐӧӝӕӜӔӑӗ ӝӗӐӮӘӡ ӢӔӛӞӔӠӐӢӣӠӐӖӔ ӓӘӓӮӐӜӡ ӐӜ 

ӣӤӠӝ ӛӐӦӐӚ ӢӔӛӞӔӠӐӢӣӠӐӖӔ  ӛӐӒ., 50-150 
0
C -ӖӔ, ӛӐӨӘӜ ӮӔӚӐӮӐӚӘ  ӓӐӢӕӘӠӗӕӘӡӐӡ ӘӡӔӕ 

ӛӘӕӘӦӔӑӗ ӓӔӜӐӓӝӑӘӡ әӑӘӚӡ.  Ӕӡ ӛӝӕӚӔӜӐ ӪӜӝӑӘӚӘӐ ӓӔӤӝӠӛӐӪӘӣӚӘ ӓӐӑӔӠӔӑӘӡ 

(ӓӐӫӕӔӚӔӑӘӡ) ӡӐӮӔӚӘӗ (ӘӮ. ӡӣӠ. 63). 1. ӞӘӠӕӔӚӐӓӘ ӓӐӢӕӘӠӗӕӐ; 2. ӒӐӜӛӔӝӠӔӑӘӗӘ 

ӓӐӢӕӘӠӗӕӐ ӒӐӜӢӕӘӠӗӕӘӡӐ ӓӐ ӓӔӤӝӠӛӐӪӘӣӚӘ ӓӐӑӔӠӔӑӘӡ ӨӔӛӓӔӒ. ӠӝӒӝӠӪ әӕӚӔӕӔӑӛӐ 

ӐөӕӔӜӐ, Ӕӡ ӛӝӕӚӔӜӐ ӓӐәӐӕӨӘӠӔӑӣӚӘӐ ӒӐӮӡӜӘӚӘ 

ӜӘӕӗӘӔӠӔӑӘӡ ӐӢӝӛӔӑӘӡ ӓӘӤӣӖӘӘӗ Әӛ ӐӮӐӚ 

ӓӘӡӚӝәӐӪӘӔӑӖӔ, ӠӝӛӚӔӑӘӪ ӬӐӠӛӝӘӥӛӜӔӜ ӬӘӜӐӡӬӐӠӘ 

ӓӔӤӝӠӛӘӠӔӑӘӡӐӡ ӓӐ ӐӛӘӢӝӛӐӪ ӛӐӗӘ ӫӕӠӐӓӝӑӐ 

ӨӔӛӪӘӠӔӑӣӚӘӐ. 

$ 8.  ӑӐӣӨӘӜӒӔӠӘӡ ӔӤӔӥӢӘ 

ӑӐӣӨӘӜӒӔӠӘӡ ӔӤӔӥӢӘӡ ӐӠӡӘ ӛӓӒӝӛӐӠӔӝӑӡ ӘӛӐӨӘ, 

Ӡӝӛ әӠӘӡӢӐӚӣӠӘ ӡӢӠӣӥӢӣӠӘӡ ӛӥӝӜӔ ӛӐӡӐӚӘӡ 

ӬӘӜӐӐӦӛӓӔӒӝӑӐ ӞӚӐӡӢӘәӣӠӘ ӓӔӤӝӠӛӐӪӘӘӡӐӡ ӛӪӘӠӓӔӑӐ, 

ӗӣ Әӡ ӬӘӜӐӡӬӐӠ  ӛӪӘӠӔӓ ӛӐӘӜӪ  Әӧӝ ӓӔӤӝӠӛӘӠӔӑӣӚӘ    

ӡӣӠ. 64.  ӛӐӒӐӚӘӗӘ ӑӐӣӨӘӜӒӔӠӘӡ ӔӤӔӥӢӘӡ ӐӮӡӜӘӡӐӗӕӘӡ 

ӡӐӞӘӠӘӡӞӘӠӝ ӜӘӨӜӘӗ. ӑӐӣӨӘӜӒӔӠӘӡ ӔӤӔӥӢӘ ӔӡӐӐ ӛӐӡӐӚӘӡ ӐӠӐӓӠӔәӐӓӝӑӘӡ 

ӒӐӛӝӮӐӢӣӚӔӑӐ, ӓӠӔәӐӓ-ӓӔӤӝӠӛӘӠӔӑӣӚ ӐӠӔӨӘ ӒӐӓӐӡӕӚӘӡӐӡ. ӡӣӠӐӗӖӔ ӛӝӪӔӛӣӚӘӐ 

ӒӠӐӤӘәӘ, ӠӝӛӔӚӘӪ ӒӐӛӝӡӐӮӐӕӡ ӜӘӛӣӨӘӡ ӬӘӜӐӡӬӐӠӘ ӓӐӢӕӘӠӗӕӘӡ  (ӛӐӒ., ӒӐӭӘӛӕӘӡӐӡ), 

ӓӐӑӐӚӘ ӞӚӐӡӢӘәӣӠӘ ӓӔӤӝӠӛӘӠӔӑӘӡӐӡ ӓӐ ӨӔӛӓӔӒ ӛӘӡ ӒӐӜӢӕӘӠӗӕӘӡ ӡӣӠӐӗӡ.  ӜӘӛӣӨӘӡ 

ӨӔӛӓӒӝӛӘ  ӓӐӢӕӘӠӗӕӘӡӐӡ ӡӐӞӘӠӘӡӞӘӠӝ ӛӘӛӐӠӗӣӚӔӑӘӗ (ӛӐӒ., ӨӔәӣӛӨӕӘӡӐӡ), 

ӑӐӣӨӘӜӒӔӠӘӡ ӔӤӔӥӢӘӡ ӒӐӛӝ, ӛӐӡӐӚӐ ӓӔӤӝӠӛӘӠӓӔӑӐ  ӣӤӠӝ ӘӝӚӐӓ, ӕӘӓӠӔ Әӡ    ӓӔӤӝӠ- 
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ӛӘӠӓӔӑӝӓӐ ӡӐӬӧӘӡӘ ӛӘӛӐӠӗӣӚӔӑӘӗ ӓӔӤӝӠӛӘӠӔӑӘӡӐӡ. ӔӤӔӥӢӘ  ӕӚӘӜӓӔӑӐ ӬӘӜӐӡӬӐӠӘ 

ӛӪӘӠӔ ӞӚӐӡӢӘәӣӠӘ ӓӔӤӝӠӛӐӪӘӔӑӘӡӐӡ (1%–ӛӓӔ) ӓӐ  ӛӪӘӠӓӔӑӐ ӓӔӤӝӠӛӐӪӘӘӡ ӡӘӓӘӓӘӡ 

ӒӐӖӠӓӘӡӐӡ. ӑӐӣӨӘӜӒӔӠӘӡ  ӔӤӔӥӢӘӡ ӤӘӖӘәӣӠӘ ӐӠӡӘ ӘӛӐӨӘ ӛӓӒӝӛӐӠӔӝӑӡ, Ӡӝӛ  

ӬӘӜӐӐӦӛӓӔӒӝӑӐӖӔ  ӓӐӑӚӝәӘӚӘ ӓӘӡӚӝәӐӪӘӔӑӘ, ӬӘӜӐӡӬӐӠӘ ӒӐӜӛӔӝӠӔӑӘӗӘ ӞӚӐӡӢӘәӣӠӘ 

ӓӔӤӝӠӛӘӠӔӑӘӡ ӒӐӛӝ,  ӡӐӞӘӠӘӡӞӘӠӝ ӛӘӛӐӠӗӣӚӔӑӘӗ ӣӤӠӝ ӐӓӕӘӚӐӓ ӛӝӫӠӐӝӑӔӜ. 

$ 9. ӓӔӜӐӓӝӑӐ 

ӛӧӐӠӘ ӮӡӜӐӠӔӑӘӡ (ӠӝӒӝӠӪ өӐӜӐӪӕӚӔӑӘӡ, ӐӡӔӕӔ өӐӜӔӠӒӕӘӡ) ӛӝӜӝәӠӘӡӢӐӚӗӐ 

ӣӛӠӐӕӚӔӡӝӑӐ ӒӐӒӚӔӯӘӡ (ӒӐӭӘӛӕӘӡ) ӛӐӜӥӐӜӔӑӖӔ ӒӐӛӝӪӓӘӡӐӡ ӐӛӟӦӐӕӜӔӑӔӜ ӛәӕӔӗӠ 

ӓӔӜӐӓӝӑӘӡ ӖӦӕӐӠӡ (әӑӘӚӡ, ӡӣӠ. 63) ӐӜӣ ӓӠӔәӐӓӘ ӜӐӬӘӚӘӡ ӑӝӚӝӡ ӒӠӐӤӘәӖӔ ӫӐӑӕӐ- 

ӓӔӤӝӠӛӐӪӘӐ ӜӘӛӣӨӘ ӛӝӣӚӝӓӜӔӚӐӓ ӓӔӤӝӠӛӘӠӓӔӑӐ ӞӚӐӡӢӘәӣӠӐӓ, ӗӐӜӐӪ ӫӐӑӕӘӡ 

ӕӐӠӓӜӘӗ, ӠӐӡӐӪ ӛӘӕӧӐӕӐӠӗ ӒӠӐӤӘәӖӔ ӛәӕӔӗӠӘ әӑӘӚӘӡ- ӓӔӜӐӓӝӑӘӡ ӖӔӓӐ ӖӦӕӠӘӡ (A) ӓӐ 

ӓӔӜӐӓӝӑӘӡ ӥӕӔӓӐ ӖӦӕӠӘӡ ӬӐӠӛӝӥӛӜӐӛӓӔ.  ӘӡӘӜӘ ӓӐӛӖӔӠӘӚӜӘ ӐӠӘӐӜ, ӐӡӔӕӔ, ӠәӘӜӘӡ 

ӛӝӜӝәӠӘӡӢӐӚӔӑӖӔӪ ӜӐӮӨӘӠӑӐӓӘӡ ӓӐ ӐӖӝӢӘӡ ӛӪӘӠӔ ӨӔӛӪӕӔӚӝӑӔӑӘӡӐӡ (0,002-0,01 

ӬӝӜӘӗӘ %). ӖӔӓӐ ӓӐ ӥӕӔӓӐ ӓӔӜӐӓӝӑӘӡ ӖӦӕӠӔӑӡ ӨӝӠӘӡ ӛӓӔӑӐӠӔӝӑӡ ӰӝӠӘӖӝӜӢӐӚӣӠӘ 

ӣӑӐӜӘ ӛӠӣӓӘӡӐ, ӫӐӑӕӐ- ӓӔӤӝӠӛӐӪӘӐ, ӠӝӛӔӚӡӐӪ ӣӬӝӓӔӑӔӜ ӓӔӜӐӓӝӑӘӡ ӛӝӔӓӐӜӡ.   

ӞӝӚӘәӠӘӡӢӐӚӣӠ ӠәӘӜӐӨӘ Ӕӡ ӜӐӬӘӚӘ ӡӐәӛӐӝӓ ӓӘӓӘ ӡӘӒӠӫӘӡӐӐ.  ӔӡӐӐ ӐӠӔ, ӡӐӓӐӪ 

ӞӚӐӡӢӘәӣӠӘ ӓӔӤӝӠӛӐӪӘӐ ӕӠӪӔӚӓӔӑӐ ӜӘӛӣӨӨӘ ӔӠӗӘ ӐӜ ӠӐӛӓӔӜӘӛӔ ӤӠӝӜӢӘӡ 

ӒӐӕӠӪӔӚӔӑӘӗ, ӠӝӛӔӚӘӪ  ӪӜӝӑӘӚӘӐ ӛӐӡӐӚӐӗӛӪӝӓӜӔӝӑӐӨӘ, ӠӝӒӝӠӪ ӚӘӣӓӔӠӡӘӡ 

ӖӝӚӔӑӘ, ӗӐӜӐӪ Ӕӡ ӞӠӝӪӔӡӘ ӛӘӛӓӘӜӐӠӔӝӑӡ 

ӛӣӓӛӘӕӘ ӓӐӢӕӘӠӗӕӘӡ ӞӘӠӝӑӔӑӨӘ   (ӡӣӠ. 64).  ӗӣ 

ӓӐӢӕӘӠӗӕӘӡ ӨӔӛӓӔӒ ӓӔӜӐӓӝӑӘӡ ӖӦӕӐӠӡ ӖӔӛӝӗ 

әӠӘӡӢӐӚӡ ӒӐӜӕӢӕӘӠӗӐӕӗ ӓӐ ӮӔӚӐӮӚӐ ӛӝӕӓӔӑӗ 

ӫӐӑӕӐӡ, ӛӐӨӘӜ ӒӠӐӤӘәӖӔ  ӓӔӜӐӓӝӑӘӡ әӑӘӚӘ ӐӦӐӠ 

ӬӐӠӛӝӘӥӛӜӔӑӐ.  ӮӝӚӝ ӗӣ әӠӘӡӢӐӚӡ ӓӐӕӐӧӝӕӜӔӑӗ 

(ӔӮӔӑӐ ӠәӘӜӐӡ) ӝӗӐӮӘӡ ӢӔӛӞӔӠӐӢӣӠӐӖӔ ӐӜӓӐ ӣӤӠӝ 

ӛӐӦӐӚ 50-150 ӒӠӐӓӣӡ ӢӔӛӞӔӠӐӢӣӠӐӛӓӔ  ӓӠӝӘӡ 

ӛӝәӚӔ ӛӝӜӐәӕӔӗӨӘ ӓӐ ӗӣ  ӮӔӚӐӮӚӐ 

ӓӐӕӢӕӘӠӗӐӕӗ,  ӛӐӨӘӜ  әӑӘӚӘ  ӘӡӔӕ    ӬӐӠӛӝӘӥӛӜӔӑӐ. 

ӡӣӠ. 65. ӞӝӠӢӔӕӔӜ- ӚӔ ӨӐӢӔӚӘӔӡ ӔӤӔӥӢӘ, ӐӦӛӝөӔӜӘӚӘ ӠәӘӜӐӨӘ 

Ӕӡ ӛӝӕӚӔӜӐ ӪӜӝӑӘӚӘӐ,  ӓӔӤӝӠӛӐӪӘӣӚӘ ӓӐӑӔӠӔӑӘӡ ӡӐӮӔӚӘӗ. әӑӘӚӘ ӜӔӚ-ӜӔӚӐ ӘӡӞӝӑӐ 

ӓӐ ӛӠӣӓӘ ӓӔӤӝӠӛӐӪӘӐ-ӫӐӑӕӐ ӦӔӑӣӚӝӑӡ ӮӔӠӮӘӡӔӑӠ ӤӝӠӛӐӡ. ӘӒӘ ӒӐӛӝӬӕӔӣӚӘӐ  

ӒӐӮӡӜӘӚӘ ӜӘӕӗӘӔӠӔӑӘӡ ӐӢӝӛӔӑӘӡ ӓӘӤӣӖӘӘӗ ӐӮӐӚ ӓӘӡӚӝәӐӪӘӔӑӖӔ, ӠӝӛӚӔӑӘӪ 

ӬӐӠӛӝӘӥӛӜӔӜ ӬӘӜӐӡӬӐӠӘ ӓӔӤӝӠӛӘӠӔӑӘӡӐӡ, ӛӐӒӠӐӛ  ӛӐӗӖӔ ӐӢӝӛӔӑӘӡ ӓӘӤӣӜӓӘӠӔӑӘӡ  ӒӐӛӝ 

ӓӐәӐӠӒӣӚӘ Ӑӥӕӗ  ӫӕӠӐӓӝӑӐ. ӢӔӛӞӔӠӐӢӣӠӘӡ ӒӐӖӠӓӘӗ  ӓӔӜӐӓӝӑӘӡ әӑӘӚӘ ӘӡӞӝӑӐ. ӣӜӓӐ 

ӐӦӕӜӘӨӜӝӗ, Ӡӝӛ ӐӛӘӡ ӓӐӛӖӔӠӐ, ӠӝӒӝӠӪ ӬӔӡӘ,  ӐӠ ӮӓӔӑӐ  ӝӗӐӮӘӡ ӢӔӛӞӔӠӐӢӣӠӐӖӔ. Ӕӡ 

ӔӤӔӥӢӘ, ӞӘӠӕӔӚӐӓ ӨӔӛөӜӔӣӚ ӘӥӜӐ ӠәӘӜӐӖӔ  ӜӐӮӨӘӠӑӐӓӘӡ ӛӪӘӠӔ ӨӔӛӪӕӔӚӝӑӘӗ ӓӐ ӛӐӡ 

ӞӝӠӢӔӕӐӜ –ӚӔ ӨӐӢӔӚӘӔӡ ӔӤӔӥӢӡ ӣӬӝӓӔӑӔӜ. 
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$  10. ӓӔӜӐӓӝӑӘӡӐ ӓӐ ӡӘӛӢәӘӪӘӡ ӖӦӕӠӔӑӘ 

ӓӔӜӐӓӝӑӘӡ  (ӫӕӠӘӡ) ӫӐӑӕӘӡ Әӛ ӛӜӘӨӕӜӔӚӝӑӐӡ, ӠӝӛӚӘӡ ӓӠӝӡӐӪ ӒӐӛӝӛӬӕӐӠ ӛӝӜӝ- 

әӠӘӡӢӐӚӔӑӨӘ ӘӬӧӔӑӐ ӞӚӐӡӢӘәӣӠӘ ӓӔӤӝӠӛӐӪӘӐ, ӣӬӝӓӔӑӔӜ  ӫӕӠӘӡ әӠӘӢӘәӣӚ 

ӛӜӘӨӕӜӔӚӝӑӐӡ  (ӐӜ ӫӕӠӘӡ  ӓӐӧӕӐӜӘӚ әӠӘӢӘәӣӚ ӛӜӘӨӕӜӔӚӝӑӐӡ), ӐӦӜӘӨӜӐӕӔӜ  әӠ  ӓӐ Әӡ 

әӠ 10
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G  –ӡ ӢӝӚӘӐ. ӡӬӝӠӔӓ  ӐӛӘӡ ӐӮӡӜӐӛ  ӛӘӘӧӕӐӜӐ ӛӔӪӜӘӔӠӔӑӘ ӓӘӡӚӝәӐӪӘӔӑӘӡ 

ӐӠӡӔӑӝӑӐӛӓӔ ӓӐ ӓӘӡӚӝәӐӪӘӣӠӘ ӗӔӝӠӘӘӡ ӓӐӛӣӨӐӕӔӑӐӛӓӔ.  әӠӘӢӘәӣӚӘ ӫӐӑӕӘӡ ӖӣӡӢӘ 

ӛӜӘӨӕӜӔӚӝӑӘӡ ӒӐӜӡӐӖӦӕӠӐ ӠӗӣӚӘӐ. ӐӛӘӡ ӛӘӖӔӖӡ  ӬӐӠӛӝӐӓӒӔӜӡ Әӡ, Ӡӝӛ ӓӠӔәӐӓӘ 

ӓӔӤӝӠӛӐӪӘӘӓӐӜ  ӞӚӐӡӢӘәӣӠӨӘ ӒӐӓӐӡӕӚӘӡ ӨӣӐӚӔӓӨӘ ӛӠӣӓӘ (ӫӐӑӕӐ - ӓӔӤӝӠӛӐӪӘӐ) 

ӒӐӦӣӜӣӚӘӐ.  ӐӛӘӢӝӛӐӪ, әӠӘӢӘәӣӚӘ ӫӐӑӕӘӡ ӛӜӘӨӕӜӔӚӝӑӘӡ ӓӐӓӒӔӜӐ ӨӔӡӐӫӚӔӑӔӚӘӐ 

ӛӮӝӚӝӓ ӛӠӣӓӘӡ ӮӐӖӝӕӐӜӘ ӜӐӬӘӚӘӡ ӔӥӡӢӠӐӞӝӚӐӪӘӘӗ, ӕӘӓӠӔ ӜӣӚӝӕӐӜ 

ӛӜӘӨӕӜӔӚӝӑӐӛӓӔ. 

ӡӘӛӢәӘӪӘӡ  ӖӦӕӐӠӘ. ӚӘӗӝӜӔӑӨӘ,  ӠӝӛӚӔӑӨӘӪ ӑӖӐӠӬӐӠӛӝӥӛӜӐ ӛӘӛӓӘӜӐӠӔӝӑӡ 

ӖӔӓӐӞӘӠӘӡ ӣӨӣӐӚӝ ӒӐӮӚӔөӘӗ, ӒӐӠәӕӔӣӚӘ әӠӘӡӢӐӚӝӒӠӐӤӘӣӚӘ ӡӘӑӠӢӧӔӔӑӘӡ 

ӒӐӡӬӕӠӘӕ, ӛӡӮӕӠӔӕӐ ӘӬӧӔӑӐ ӛӐӨӘӜ, ӠӝӓӔӡӐӪ ӜӝӠӛӐӚӣӠӘ ӫӐӑӕӘӡ ӛӜӘӨӕӜӔӚӝӑӐ ӒӐӮӚӔөӘӡ 

ӡӘӑӠӢӧӔӖӔ ӛӘӐӦӬӔӕӡ әӠӘӢӘәӣӚ ӛӜӘӨӕӜӔӚӝӑӐӡ.  ӡӐӕӐӠӐӣӓӝӓ,  Ӕӡ ӣӜӓӐ Әӧӝӡ ӡӘӑӠӢӧӔ 

ӛӘӜӘӛӐӚӣӠӘ  ӖӔӓӐӞӘӠӣӚӘ ӔӜӔӠӒӘӘӗ, ӗӣӛӪӐ  Ӕӡ ӐӠӐӐ ӧӝӕӔӚӗӕӘӡ ӡӐӛӐӠӗӚӘӐӜӘ ӛӪә 

ӚӘӗӝӜӔӑӘӡӐӗӕӘӡ.  ӐӡӔӗ ӚӘӗӝӜӔӑӨӘ    ӒӐӮӚӔөӘӡ ӡӘӑӠӢӧӔӡ ӬӐӠӛӝӐӓӒӔӜӡ {100}, ӛӐӨӘӜ, 

ӠӝӓӔӡӐӪ ӛӘӜӘӛӐӚӣӠӘ ӖӔӓӐӞӘӠӣӚӘ ӔӜӔӠӒӘӘӡ ӛӥӝӜӔ {110}, ӡӘӑӠӢӧӔӐ.  ӠӐӪ ӨӔӔӮӔӑӐ 

әӠӘӢӘәӣӚ ӫӐӑӕӐӡ ӞӝӚӘәӠӘӡӢӐӚӣӠ ӚӘӗӝӜӔӑӨӘ ӯӔӠ-ӯӔӠӝӑӘӗ ӐӠӐ ӒӕӐӥӕӡ ӪӐӚӡӐӮӐ 

ӞӐӡӣӮӘ.  ӣӤӠӝ ӡӘӦӠӛӘӡӔӣӚӐӓ өӕӔӜ Ӑӛ ӡӐәӘӗӮӡ ӐӦӐӠ ӨӔӕӔӮӔӑӘӗ. ӣӜӓӐ ӕӘӪӝӓӔӗ, Ӡӝӛ 

ӛӐӡӐӚӘӡ  ӒӐӛӝӪӓӐ ӒӐӒӚӔӯӐӖӔ ӮӓӔӑӐ ӓӐӜӐӓӒӐӠӖӔ, ӠӝӛӔӚӖӔӓӐӪ ӒӐӛӝӘӧӔӜӔӑӔӜ 

ӡӢӐӜӓӐӠӢӣӚӘ ӒӔӝӛӔӢӠӘӣӚӘ ӤӝӠӛӘӡӐ ӓӐ ӖӝӛӘӡ ӜӘӛӣӨӔӑӡ. ӜӘӛӣӨӔӑӘӡ ӨӣӐ ӐӓӒӘӚӐӡ 

ӬӘӜӐӡӬӐӠ ӒӐәӔӗӔӑӣӚӘӐ ӭӠӘӚӘ ӡӝӚӘӡӔӑӠӘ ӐӜ ӛӠӒӕӐӚӘ (ӡӢӐӜӓӐӠӢӣӚӘ ӠӐӓӘӣӡӘӗ) 

ӤӝӠӛӘӡ. ӒӐӠәӕӔӣӚӘ ӡӘӛӐӦӚӘӓӐӜ   ӠәӐӚӖӔ ӛӝӫӠӐӕӘ ӤӘӥӡӘӠӔӑӣӚӘ ӬӝӜӘӡ өӐӥӣөӘ ӮӕӓӔӑӐ 

өӐӛӐӒӠӔӑӣӚ ӜӘӛӣӨӡ ӓӐ ӒӐӒӚӔӯӡ ӛӐӡ  (ӡӣӠ.60).  ӑӣӜӔӑӠӘӕӘӐ, ӠӐӪ ӣӤӠӝ ӓӘӓ 

ӓӐӢӕӘӠӗӕӐӡ ӒӐӣӫӚӔӑӡ ӜӘӛӣӨӘ ӓӐ ӐӠ ӒӐӘӒӚӘӯӔӑӐ (ӐӠ ӓӐӘӛӡӮӕӠӔӕӐ), ӛӘӗ ӣӤӠӝ ӛӔӓӔӒӘӐ 

ӘӒӘ ӓӐ ӞӠӐӥӢӘәӣӚӐӓ ӛӘӡӐӦӔӑӘ ӬӐӠӛӝӔӑӐӨӘ  өӐӡӐӜӔӠӒӐӓ. 

X ӗӐӕӘ 

ӚӘӗӝӜӗӐ  ӗӔӝӠӘӣӚӘ  ӡӘӛӢәӘӪӔ  ӓӐ  ӑӖӐӠӬӐӠӛӝӥӛӜӐ 

$ 1. ӚӘӗӝӜӗӐ ӗӔӝӠӘӣӚӘ ӡӘӛӢәӘӪӔ 

ӛӧӐӠӘ ӡӮӔӣӚӘӡ ӗӔӝӠӘӣӚӘ ӡӘӛӢәӘӪӔ ӒӐӛӝӘӗӕӐӚӐ ӤӠӔӜәӔӚӛӐ. ӓӐӕӣӨӕӐӗ, Ӡӝӛ 

ӒӕӐӥӕӡ ӐӢӝӛӗӐ ӝӠӘ ӠӘӒӘ (ӡӣӠ.66. ӐӢӝӛӗӐ ӒӐӜӚӐӒӔӑӐ ӬӪә-ӨӘ ӗӔӝӠӘӣӚӘ ӡӘӛӢәӘӪӘӡ 

ӒӐӜӡӐӖӦӕӠӐӕӐӓ), ӠӝӛӔӚӗӐӒӐӜ ӔӠӗӘ ӬӐӜӐӪӕӚӔӑӣӚӘӐ ӛӔӝӠӘӡ ӛӘӛӐӠӗ ӫӕӠӘӡ 

ӓӔӤӝӠӛӐӪӘӘӡ ӒӐӛӝ x  ӛӐӜӫӘӚӘӗ. ӡӘӑӠӢӧӔӗӐ  ӨӝӠӘӡ ӛӐӜӫӘӚӘ  ӢӝӚӘӐ  a-ӡӘ ӮӝӚӝ 

ӡӠӘӐӚӘӡ ӡӘӑӠӢӧӘӡ ӒӐӡӬӕӠӘӕ ӐӢӝӛӔӑӡ ӨӝӠӘӡ ӛӐӜӫӘӚӘ ӢӝӚӘӐ b-ӡӘ. ӠӔӐӚӣӠӐӓ 

ӬӐӜӐӪӕӚӔӑӔӑӘ ӣӜӓӐ Әӧӝӡ x -Әӡ ӤӣӜӥӪӘӐ b - ӞӔӠӘӝӓӣӚӝӑӘӗ.  ӧӕӔӚӐӖӔ ӛӐӠӢӘӕӘӐ 

ӓӐӕӣӨӕӐӗ, Ӡӝӛ Ӕӡ ӓӐӛӝәӘӓӔӑӣӚӔӑӐ ӐӠӘӡ ӡӘӜӣӡӝӘӓӣӠӘ. ӛӐӨӘӜ ӤӝӠӛӣӚӐ ӛӘӘӦӔӑӡ 

ӨӔӛӓӔӒ ӡӐӮӔӡ; = Sin(2πx/b).    ӛӪӘӠӔ ӓӔӤӝӠӛӐӪӘӔӑӘӡ ӨӔӛӗӮӕӔӕӐӨӘ,ӨӔӒӕӘӫӚӘӐ  
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ӓӐӕӣӨӕӐӗ, Ӡӝӛ                                              =2πx/b.  (1)   

ӗӣ ӒӐӛӝӕӘӧӔӜӔӑӗ ӰӣәӘӡ әӐӜӝӜӡ:  

                                                 =Gx/a.    (2) 

ӡӐӓӐ   ӫӐӑӕӐӐ, G – ӫӕӠӘӡ ӛӝӓӣӚӘ. ӗӣ (1) ӓӐ (2) ӤӝӠӛӣӚӘӡ ӛӐӠӯӕӔӜӐ ӛӮӐӠӔӔӑӡ 

ӒӐӕӣӢӝӚӔӑӗ ӔӠӗӘӛӔӝӠӔӡ  ӛӘӕӘӦӔӑӗ, Ӡӝӛ:   

                                                                     =Gb/2a.  (3) 

ӨӔӕӘӢӐӜӝӗ   -ӡ ӛӘӦӔӑӣӚӘ ӛӜӘӨӕӜӔӚӝӑӐ  (1)  ӤӝӠӛӣӚӐӨӘ ӛӘӕӘӦӔӑӗ, Ӡӝӛ         

                                              =Gb/2a Sin(2πx/b).    (4) 

 -ӡ ӛӐӥӡӘӛӐӚӣӠӘ ӛӜӘӨӕӜӔӚӝӑӐ, ӠӝӛӔӚӘӪ ӨӔӔӡӐӑӐӛӔӑӐ ӫӐӑӕӐӡ, ӠӝӛӚӘӡ ӓӠӝӡӐӪ ӒӘӡӝӡӘ 

ӒӐӓӐӕӐ ӐӠӐӛӓӒӠӐӓ ӛӓӔӑӐӠӔӝӑӐӨӘ, ӛӘӘӦӬӔӕӐ  b/4  ӡӘӓӘӓӘӗ ӬӐӜӐӪӕӚӔӑӘӡӐӡ, ӡӐӘӓӐӜӐӪ 

                                  macx= Gb/2a=0. 

ӡӐӓӐӪ 0- ӫӐӑӕӘӡ әӠӘӢӘәӣӚӘ ӛӜӘӨӕӜӔӚӝӑӐӐ ӫӕӠӘӡ ӓӔӤӝӠӛӐӪӘӘӡӐӡ. ӛӘӐӮӚӝӔӑӘӗ 

ӨӔӒӕӘӫӚӘӐ ӓӐӕӣӨӕӐӗ, Ӡӝӛ ab -ӡ, ӛӐӨӘӜ ӛӘӕӘӦӔӑӗ, Ӡӝӛ ӗӔӝӠӘӣӚӐӓ ӫӕӠӘӡ ӫӐӑӕӘӡ 

әӠӘӢӘәӣӚӘ ӛӜӘӨӕӜӔӚӝӑӐ                        =G/2.M 

ӛӝӕӘӒӝӜӝӗ,  Ӡӝӛ ӘӣӜӒӘӡ ӛӝӓӣӚӘӡ ӓӐ ӫӕӠӘӡ 

ӛӝӓӣӚӘӡ ӓӐӛӐәӐӕӨӘӠӔӑӔӚ  ӤӝӠӛӣӚӐӡ Ӑӥӕӡ ӨӔӛӓӔӒӘ 

ӡӐӮӔ: 

                    G=. 
ӡӐӓӐӪ  ӞӣӐӡӝӜӘӡ әӝӔӤӘӪӘӔӜӢӘӐ. ӒӐӛӝӗӕӚӔӑӛӐ 

ӐөӕӔӜӐ, Ӡӝӛ ӡӘӜӐӛӓӕӘӚӔӨӘ ӠӔӐӚӣӠӘ 

әӠӘӡӢӐӚӔӑӘӡӐӗӕӘӡ әӠӘӢӘәӣӚӘ ӫӐӑӕӘӡ ӛӜӘӨӕӜӔӚӝӑӐ 

ӠӐӛӓӔӜӘӛӔ ӐӗӔӣӚӯӔӠ ӜӐәӚӔӑӘӐ. ӛӘӜӐӖӔ 

өӐӢӐӠӔӑӣӚӛӐ әӕӚӔӕӔӑӛӐ ӒӠӘӤӘӢӡӘ ӛӘӘӧӕӐӜӐ Әӛ 

ӓӐӡәӕӜӔӑӐӛӓӔ,  Ӡӝӛ  ӐӛӘӡ  ӛӘӖӔӖӘ ӣӜӓӐ  Әӧӝӡ 

ӛӐӡӐӚӘӡ ӨӘӒӜӘӗ ӐӠӡӔӑӣӚӘ ӓӔӤӔӥӢӔӑӘ ӓӐ ӛӐӗ 

ӨӝӠӘӡ ӛӪӘӠӔ ӖӝӛӘӡ ӛӘәӠӝӑӖӐӠӔӑӘ. 

 

ӡӣӠ.66. ӐӢӝӛӗӐ ӒӐӜӚӐӒӔӑӐ ӬӪә-ӨӘ ӗӔӝӠӘӣӚӘ ӡӘӛӢәӘӪӘӡ ӒӐӜӡӐӖӦӕӠӐӕӐӓ  

$  2.  ӑӖӐӠӔӑӘӡ  ӬӐӠӛӝӥӜӘӡ  ӛӔӥӐӜӘӖӛӘ ӓӐ ӒӠӘӤӘӢӡӘӡ  ӑӖӐӠӘ 

ӒӠӘӤӘӢӡӘ ӨӔӔӪӐӓӐ ӐӔӮӡӜӐ Ӕӡ ӨӔӣӡӐӑӐӛӝӑӐ ӓӐ  ӓӐӣӨӕӐ, Ӡӝӛ ӛӧӘӤӔ ӡӮӔӣӚӔӑӨӘ 

(ӚӘӗӝӜӔӑӨӘ) ӐӠӡӔӑӝӑӔӜ ӑӖӐӠӔӑӘ, ӠӝӛӚӔӑӘӪ ӘӬӕӔӕӔӜ ӘӡӔӗӘ ӡӘӓӘӓӘӡ ӫӐӑӕӔӑӘӡ 

әӝӜӪӔӜӢӠӘӠӔӑӐӡ, ӠӝӛӔӚӘӪ ӡӐәӛӐӠӘӡӘӐ ӗӔӝӠӘӣӚӘ ӡӘӛӢәӘӪӘӡ ӚӝәӐӚӣӠӘ  

ӒӐӓӐӭӐӠӑӔӑӘӡӐӗӕӘӡ. ӑӣӜӔӑӠӘӕӘӐ, ӗӣ ӛӝӮӓӐ ӡӮӔӣӚӘӡ ӨӘӒӜӘӗ ӫӐӑӕӔӑӘӡ әӝӜӪӔӜӢӠӐӪӘӐ 

(ӨӘӜӐӒӐӜӘ ӫӐӑӕӔӑӘ), ӛӐӨӘӜ ӜӔӑӘӡӛӘӔӠӘ ӒӐӠӔӒӐӜӘ ӫӐӑӕӘӡ ӛӝӓӔӑӘӡӐӡ ӨӘӜӐӒӐӜӘ ӫӐӑӕӔӑӘ  

ӓӐӔӛӐӢӔӑӘӐӜ ӛӐӗ ӓӐ Әӛ ӒӐӠәӕӔӣӚ ӐӓӒӘӚӔӑӨӘ (ӡӐӓӐӪ ӘӡӘӜӘ ӛӘӐӦӬӔӕӔӜ ӖӦӕӠӣӚ ӡӘӓӘ- 
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ӓӔӔӑӡ) ӛӝӮӓӔӑӐ ӛӐӗӘ ӠӔӚӐӥӡӐӪӘӐ ӑӖӐӠӬӐӠӛӝӥӛӜӘӗ. ӫӐӑӕӔӑӘӡ ӒӐӓӐӪӔӛӐ ӣӜӓӐ ӛӝӮӓӔӡ  

ӓӘӡӚӝәӐӪӘӔӑӘӡ ӛӝӫӠӐӝӑӘӗ. Ӕӡ әӘ ӒӐӛӝӘӬӕӔӕӡ, ӧӕӔӚӐ Әӛ ӛӘәӠӝӡӢӠӣӥӢӣӠӣӚ 

ӪӕӚӘӚӔӑӔӑӡ, ӠӐӪ ӛӐӡӐӚӘӡ ӞӚӐӡӢӘәӣӠӘ 

ӓӔӤӝӠӛӐӪӘӘӡӐӗӕӘӡӐӐ ӓӐӛӐӮӐӡӘӐӗӔӑӔӚӘ. 

ӑӖӐӠӘӡ ӬӐӠӛӝӥӛӜӘӡ ӔӠӗ-ӔӠӗӘ ӛӝӓӔӚӘ  

ӜӐөӕӔӜӔӑӘӐ ӡӣӠӐӗӖӔ (ӡӣӠ.67). Әӥ, ӡӐӓӐӪ 

ӬӐӠӛӝӥӛӜӘӚӘ Әӧӝ ӓӘӡӚӝәӐӪӘӐ, ӕӗӥӕӐӗ 

ӡӣӑӛӘәӠӝӡӘӪӐӠӘӔӚӔ (ӜӐӮӐӖӖӔ ӕӐӠӡәӕӚӐӕӘ), 

ӨӔӛӓӒӝӛӘ ӓӔӤӝӠӛӐӪӘӘӡӐӡ ӔӛӐӢӔӑӘӐӜ ӠӐ ӡӮӕӐ 

ӓӘӡӚӝәӐӪӘӔӑӘӪ, Әӡ ӘӬӧӔӑӡ ӒӐӤӐӠӗӝӔӑӐӡ ӓӐ 

ӒӐӓӐӘӖӠӓӔӑӐ ӑӖӐӠӨӘ. ӡӬӝӠӔӓ, ӐӛӘӢӝӛӐӐ 

ӐӣӪӘӚӔӑӔӚӘ ӓӐ ӡӐӭӘӠӝ ӛӐӡӐӚӔӑӘӡ 

ӛӘәӠӝӡӢӠӣӥӢӣӠӣӚӘ әӕӚӔӕӔӑӘӡ өӐӢӐӠӔӑӐ, 

ӠӐӗӐ ӛӝӮӓӔӡ ӫӐӑӕӔӑӘӡ ӚӝәӐӚӘӖӐӪӘӘӡ 

ӐӓӒӘӚӔӑӘӡ ӒӐӛӝӕӚӔӜӐ, ӛӐӗӘ ӠӔӚӐӥӡӐӪӘӐ, 

ӑӖӐӠӔӑӘӡ ӬӐӠӛӝӥӛӜӘӡ ӐӓӒӘӚӔӑӘӡ 

ӞӠӝӒӜӝӖӘӠӔӑӐ ӓӐ ӑӝӚӝӡ ӑӖӐӠӔӑӘӡ 

ӬӐӠӛӝӥӛӜӘӡ ӗӐӕӘӓӐӜ ӐӪӘӚӔӑӐ (ӠӐӗӐ ӐӠ 

ӛӝӮӓӔӡ әӐӢӐӡӢӠӝӤӐ). ӐӛӘӡӐӗӕӘӡ, ӒӐӛӝӘӧӔӜӔӑӐ 

ӡӮӕӐӓӐӡӮӕӐ ӛӔӗӝӓӘ, ӠӝӛӔӚӗӐ ӜӐӬӘӚӡ  өӕӔӜ  

ӡӣӠ.67. Ӑ) ӑӖӐӠӬӐӠӛӝӥӛӜӘӡ әӠӘӡӢӐӚӝӒӠӐӤӘӐ  ӑ) ӑӖӐӠӘӡ ӬӐӠӛӝӥӛӜӘӡ ӛӝӓӔӚӘ 

ӣәӕӔ ӨӔӕӔӮӔӗ ӬӘӜӐ ӚӔӥӪӘӔӑӨӘ. ӛӐӒ. ӛӝӨӕӔӑӐ, ӜӝӠӛӐӚӘӖӐӪӘӐ, ӛӪӘӠӔ ӞӚӐӡӢӘәӣӠӘ 

ӓӔӤӝӠӛӐӪӘӐ ӓӐ ӡӮӕӐ. ӘӛӘӡӐӗӕӘӡ, ӠӐӗӐ ӗӐӕӘӓӐӜ ӐӕӘӪӘӚӝӗ ӜӐӠөӔӜӘ ӫӐӑӕӔӑӘӡ ӓӐӒӠӝӕӔӑӐ 

ӛӐӡӐӚӐӨӘ ӓӐ ӑӖӐӠӔӑӘӡ ӬӐӠӛӝӥӛӜӐ, ӐӣӪӘӚӔӑӔӚӘӐ ӧӕӔӚӐ ӨӔӡӐӫӚӝ ӛӔӗӝӓӘӡ ӒӐӛӝӧӔӜӔӑӐ 

ӛӐӗ ӨӔӡӐӛӪӘӠӔӑӚӐӓ.  ӫӐӑӕӔӑӘ ӣӐӠӧӝӤӘӗӐӓ ӛӝӥӛӔӓӔӑӔӜ ӛӐӡӐӚӐӗӐ ӗӕӘӡӔӑӔӑӖӔ,  

ӐӥӕӔӘӗӔӑӔӜ ӛӐӗ ӤӘӖӘәӣӠ ӓӐ ӛӔӥӐӜӘәӣӠ ӗӕӘӡӔӑӔӑӡ. ӓӐӓӒӔӜӘӚӘӐ, Ӡӝӛ ӫӐӑӕӔӑӘӡ 

әӝӜӪӔӜӢӠӐӪӘӘӡ ӐӓӒӘӚӔӑӨӘ ӣӤӠӝ ӐӥӢӘӣӠӓӔӑӐ ӐӒӠӔӡӘӣӚӘ ӒӐӠӔӛӝӡ ӖӔӛӝӥӛӔӓӔӑӐ 

ӛӐӡӐӚӐӖӔ ӓӐ ӘӬӧӔӑӐ ӖӔӓӐӞӘӠӘӡ ӓӐӨӚӐ- ӓӐӟӐӜӒӕӐ, ӠӐӪ әӝӠӝӖӘӘӡ  ӡӐӮӔӚӘӗӐӐ ӪӜӝӑӘӚӘ.  

ӐӛӘӡӐӗӕӘӡ,  ӒӐӠӓӐ өӕӔӜ ӛӘӔӠ ӖӔӛӝӗ өӐӛӝӗӕӚӘӚӘ ӛӔӗӝӓӔӑӘӡӐ, ӛӘӛӐӠӗӐӕӔӜ ӛӐӡӐӚӘӡ 

ӨӔӛӐӓӒӔӜӚӝӑӐӨӘ ӘӡӔӗӘ ӔӚӔӛӔӜӢӔӑӘӡ ӨӔӧӕӐӜӐӡ,  ӠӝӛӔӚӘӪ Ӑӛ әӝӜәӠӔӢӣӚӘ 

ӒӐӠӔӛӝӡӐӗӕӘӡ ӘӜӔӠӢӣӚӘӐ ӐӜ ӣӤӠӝ ӛӔӓӔӒӘӐ, ӕӘӓӠӔ ӛӐӜӐӛӓӔ ӒӐӛӝӧӔӜӔӑӣӚӘ  ӔӚӔӛӔӜӢӘ. 

ӞӠӐӥӢӘәӐӨӘ ӒӐӛӝӘӧӔӜӔӑӐ ӐӡӔӕӔ ӛӣӨӐ ӜӘӛӣӨӘӡ ӡӮӕӐ ӜӘӕӗӘӔӠӔӑӔӑӘӗ ӓӐӤӐӠӕӐ;  ӛӐӒ., 

ӛӝӗӣӗӘӔӑӐ, ӛӝӕӔӠӪӮӚӐ, ӞӚӐӢӘӜӘӠӔӑӐ, ӥӠӝӛӘӠӔӑӐ. ӖӔӓӐӞӘӠӘӡ  ӟӐӜӒӔӣӚӔӑӘӗ ӓӐӤӐӠӕӐ, 

ӡӐӦӔӑӐӕӔӑӘӡ ӒӐӛӝӧӔӜӔӑӐ ӓӐ ӐӡӔ ӨӔӛӓӔӒ. 

$ 3.  ӛӐӡӐӚӐӗӐ  ӛӡӮӕӠӔӕӐ, ӑӖӐӠӔӑӘӡ әӚӐӡӘӤӘәӐӪӘӐ  (ӛӧӘӤӔ, ӑӚӐӜӢӘ, ӪӘәӚӣӠӘ) 

ӖӝӒӐӓӐӓ, ӛӡӮӕӠӔӕӘӡ ӢӘӞӘ ӓӐӛӝәӘӓӔӑӣӚӘӐ ӗӕӘӗ ӛӐӡӐӚӐӖӔ, ӐӛӘӢӝӛӐӪ ӯӔӠ 

ӨӔӕӔӪӐӓӝӗ ӒӐӜӕӐӡӮӕӐӝӗ ӘӡӘӜӘ ӔӠӗӘӛӔӝӠӘӡӐӒӐӜ. ӒӐӜӐӡӮӕӐӕӔӑӔӜ ӡӐӛӘ ӢӘӞӘӡ ӡӮӔӣӚӔӑӡ: 1) 

ӛӧӘӤӔ, 2) ӞӚӐӡӢӘәӣӠӘ ӓӐ 3)  ӜӐӮӔӕӠӐӓ ӛӧӘӤӔ.  

86 

ӑӐӠӘӔӠӘ

ӑ 

Ӑ 



1.ӛӧӘӤӔ ӡӮӔӣӚӔӑӘ. ӛӐӗ ӛӘӔәӣӗӕӜӔӑӘӐӜ ӘӡӔӗӘ ӛӧӐӠӘ ӡӮӔӣӚӔӑӘ, ӠӝӛӚӔӑӘӪ ӫӐӑӕӘӡ 

ӛӝӓӔӑӘӡӐӡ ӓӔӤӝӠӛӘӠӓӔӑӘӐӜ ӛӮӝӚӝӓ ӓӠӔәӐӓӐӓ ӓӐ ӨӔӛӓӔӒ ӣӪӔӑ ӘӛӡӮӕӠӔӕӘӐӜ. 

ӡӐӛӬӣӮӐӠӝӓ, ӐӡӔӗӘ ӢӘӞӘӡ ӛӐӡӐӚӔӑӖӔ ӛӝӜӐӪӔӛӔӑӘ ӡӐәӛӐӝӓ ӛӬӘӠӘӐ. ӘӛӘӡ ӗӥӛӐӪ әӘ  

ӫӜӔӚӘӐ, ӗӣ ӠӐ ӛӐӥӡӘӛӐӚӣӠӘ ӓӔӤӝӠӛӐӪӘӘӡӐӡ ӛӝӮӓӐ 

ӓӐӛӡӮӕӠӔӕӐ. ӠӝӒӝӠӪ ӬӔӡӘ, Әӡ ӐӠ ӐӦӔӛӐӢӔӑӐ ӡӐӔӠӗӝ 

ӓӔӤӝӠӛӐӪӘӘӡ ӔӠӗ ӞӠӝӪӔӜӢӡ.  ӐӑӡӝӚӣӢӣӠӐӓ 

ӛӧӘӤӔ ӡӮӔӣӚӔӑӘ ӑӣӜӔӑӐӨӘ ӡӐәӛӐӝӓ ӪӝӢӐӐ, ӛӐӒӠӐӛ 

ӛӧӘӤӔ ӛӡӮӕӠӔӕӐ ӓӐӘӛӖӘӠӔӑӐ ӜӘӕӗӘӔӠӔӑӐӗӐ ӡӐәӛӐӝӓ 

ӤӐӠӗӝ әӚӐӡӨӘ ӓӐ ӨӣӐӚӔӓӣӠ ӨӔӜӐӔӠӗӔӑӨӘӪ.  

ӒӐӠӓӐ ӘӛӘӡӐ, Ӡӝӛ Ӕӡ ӡӮӔӣӚӔӑӘ ӓӔӤӝӠӛӘӠӓӔӑӘӐӜ  

ӓӠӔәӐӓӐӓ, ӛӐӗӘ ӛӐәӠӝӡәӝӞӣӚӘ ӒӐӜӡӐәӣӗӠӔ- 

 

ӡӣӠ. 68. ӑӖӐӠӘ ӐӣӡӢӔӜӘӢӣӠӘ әӚӐӡӘӡ X18N10 ӤӝӚӐӓӨӘ (ӒӐӛӭӝӚӘ ӔӚ. ӛӘәӠӝӡәӝӞӘӐ–ӐӕӢӝӠӘ) 

 

ӑӣӚӝӑӐ ӘӛӐӨӘ ӛӓӒӝӛӐӠӔӝӑӡ, Ӡӝӛ ӑӖӐӠӘ ӜӘӕӗӘӔӠӔӑӐӨӘ ӫӐӚӘӐӜ ӡӬӠӐӤӐӓ ӕӠӪӔӚӓӔӑӐ.  

ӛӐӗ ӣӬӝӓӔӑӔӜ  ӛӧӘӤӔ  ӑӖӐӠӔӑӡ.  

2.ӞӚӐӡӢӘәӣӠӘ  ӡӮӔӣӚӔӑӘ. ӞӚӐӡӢӘәӣӠӘ ӡӮӔӣӚӔӑӘӡ ӛӡӮӕӠӔӕӐӡ ӬӘӜ ӣӡӬӠӔӑӡ ӒӐӠәӕӔӣӚӘ 

ӞӚӐӡӢӘәӣӠӘ ӓӔӤӝӠӛӐӪӘӐ, ӮӝӚӝ ӑӖӐӠӘ, ӠӝӛӔӚӘӪ ӡӐәӛӐӝӓ ӜӔӚӐ ӕӠӪӔӚӓӔӑӐ, ӨӔӘӫӚӔӑӐ 

ӨӔӕӐөӔӠӝӗ, ӗӣәӘ ӨӔӕӐӛӪӘӠӔӑӗ ӓӐӢӕӘӠӗӕӐӡ.  ӚӘӗӝӜӗӐ ӣӛӠӐӕӚӔӡӝӑӐ ӡӬӝӠӔӓ ӐӡӔӗӘ 

ӢӘӞӘӡ ӛӐӡӐӚӔӑӡ ӒӐӜӔәӣӗӕӜӔӑӘӐӜ (Ӑӥ ӓӘӓ ӠӝӚӡ ӐӡӠӣӚӔӑӡ ӛӐӗӘ ӡӘӡӣӤӗӐӕӔӪ). ӗӣӛӪӐ, 

ӑӔӕӠӘ ӠӐӛӔӐ ӓӐӛӝәӘӓӔӑӣӚӘ ӓӐӫӐӑӣӚӝӑӘӡ (ӓӐӢӕӘӠӗӕӘӡ) ӮӐӡӘӐӗӖӔ (ӦӠӛӣӚӘӡ ӤӝӠӛӐ, 

ӭӠӘӚӘӡ ӤӝӠӛӐ ӓӐӮӕӔӕӐ ӓӐ ӡӮӕӐ). ӨӔӡӐӑӐӛӘӡӐӓ, 

ӛӐӗ ӓӐӛӡӮӠӔӕӐӡ ӬӘӜ ӣӫӦӕӘӡ ӒӐӠәӕӔӣӚӘ ӨӔӣӥӪӔӕӘ 

ӞӚӐӡӢӘәӣӠӘ ӓӔӤӝӠӛӐӪӘӐ ӐӜӣ ӡӐӭӘӠӝ ӛӣӨӐӝӑӘӡ 

ӨӔӡӠӣӚӔӑӐ, ӛӐӜӐӛ ӛӝӮӓӔӑӐ ӛӐӗӘ ӓӐӛӡӮӕӠӔӕӐ. 

ӐӡӔӗ ӑӖӐӠӔӑӡ ӣӬӝӓӔӑӔӜ  ӑӚӐӜӢ  ӑӖӐӠӔӑӡ.   

3.ӜӐӮӔӕӠӐӓ ӛӧӘӤӔ ӡӮӔӣӚӔӑӘ. ӐӡӔӗ ӜӘӕӗӘӠӔӑӔӑӡ 

ӒӐӜӔәӣӗӕӜӔӑӘӐӜ ӘӡӔӗӘ ӡӮӔӣӚӔӑӘ, ӠӝӛӚӔӑӘӪ 

ӐӛӟӦӐӕӜӔӑӔӜ ӝӠӘӕӔ ӢӘӞӘӡ ӜӘӕӗӘӔӠӔӑӐӗӐ 

ӗӕӘӡӔӑӔӑӡ. әӔӠӫӝӓ,  ӨӔӡӐӫӚӝӐ  ӑӖӐӠӘ ӗӐӕӘӓӐӜ 

 

ӡӣӠ. 69. ӑӖӐӠӔӑӘ ӛӐӠӪӕӚӘӡ ӛӐӠӢӔӜӡӘӢӣӚӘ әӚӐӡӘӡ ϭϯˈϭϭʻϮʦϮʺˇ ӤӝӚӐӓӨӘ  (ӛӝӬӐӛӕӚӐ 

ӐӣӡӢӔӜӘӢӣӠ ӛӐӠӪӕӚӔӑӖӔ–ӐӕӢӝӠӘ)  

 

ӕӠӪӔӚӓӔӝӑӝӓӔӡ  ӑӚӐӜӢӐӓ, ӮӝӚӝ ӨӔӛӓӔӒ, ӒӐӠәӕӔӣӚӘ ӒӔӝӛӔӢӠӘӣӚӘ ӖӝӛӘӡ ӛӘӦӔӑӘӡ 

ӨӔӛӓӔӒ, ӒӐӕӠӪӔӚӓӔӡ ӡӬӠӤӐӓ, ӛӧӘӤӔӓ. ӐӡӔӗӘ ӜӘӕӗӘӔӠӔӑӔӑӘӐ ӛӪә ӓӐ ӰӛӬ ӰӔӥӡӐӒӝӜӐӚӣӠӘ 

ӜӘӕӗӘӔӠӔӑӔӑӘ. ӐӠ ӣӜӓӐ ӓӐӒӕӐӕӘӬӧӓӔӡ, Ӡӝӛ ӞӠӝӪӔӡӘ ӓӐӛӝәӘӓӔӑӣӚӘӐ ӐӡӔӕӔ 

ӢӔӛӞӔӠӐӢӣӠӐӖӔ, ӓӐӢӕӘӠӗӕӘӡ ӡӘӓӘӓӔӖӔ, ӡӘөӥӐӠӔӖӔ ӓӐ ӡӮӕӐ.  ӨӔӡӐӑӐӛӘӡӐӓ, ӐӡӔӗ 

ӑӖӐӠӔӑӡ ӣӬӝӓӔӑӔӜ  ӜӐӮӔӕӠӐӓ  ӛӧӘӤӔ ӐӜ ӜӐӮӔӕӠӐӓ ӑӚӐӜӢ ӑӖӐӠӔӑӡ, ӒӐӜӡӮӕӐӕӔӑӘӗ ӖӔӛӝӗ 

өӐӛӝӗӕӚӘӚӘ  ӑӖӐӠӔӑӘӡӐӒӐӜ.  ӞӠӐӥӢӘәӐӨӘ  ӮӨӘӠӐӓ ӒӕӮӕӓӔӑӐ ӪӘәӚӣӠӘ ӑӖӐӠӔӑӘ (ӛӔӥӐӜӘ- 
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әӣӠӘ ӓӐ ӗӔӠӛӣӚӘ). ӗӣ ӜӘӕӗӘӔӠӔӑӐ 

ӔӥӕӔӛӓӔӑӐӠӔӑӐ ӒӐӠәӕӔӣӚ ӞӚӐӡӢӘәӣӠ  

ӓӔӤӝӠӛӐӪӘӐӡ, ӛӐӨӘӜ ӛӘӡӘ ӓӐӦӚӘӚӝӑӘӗӘ 

ӓӔӤӝӠӛӘӠӔӑӘӡӐӡ (ӛӐӒ., ӦӣӜӕӐӡ ӐӜ ӒӠӔӮӐӡ, ӮӐӜ 

ӔӠӗ   ӓӐ ӮӐӜ ӛӔӝӠӔ ӛӘӛӐӠӗӣӚӔӑӘӗ, 

ӕӘӑӠӐӪӘӐӡ), ӛӘӕӧӐӕӐӠӗ ӛӘӡ ӓӐӛӡӮӕӠӔӕӐӛӓӔ. 

ӐӡӔӗӘ  ӓӐӛӡӮӕӠӔӕӐ ӛӔӥӐӜӘәӣӠ-ӪӘәӚӣӠӘ 

(ӓӐӦӚӘӚӝӑӘӗӘ) ӑӖӐӠӬӐӠӛӝӥӛӜӘӡ ӡӐӮӔӚӘӗӐӐ 

ӪӜӝӑӘӚӘ.  

 

ӡӣӠ. 70 Ӑ)  ӪӘәӚӣӠӘ ӓӔӤӝӠӛӐӪӘӘӗ ӒӐӛӝӬӕӔӣӚӘ 

ӨӔӡӐӫӚӝ әӐӢӐӡӢӠӝӤӐ ӓӐ ӑ) ӑӖӐӠӔӑӘ  

 

              

 

                                                             XI ӗӐӕӘ 

ӚӘӗӝӜӗӐ  ӨӘӜӐӒӐӜӘ ӡӢӠӣӥӢӣӠӘӡ   ӪӕӚӘӚӔӑӐ ӓӔӤӝӠӛӘӠӔӑӘӡӐӡ 

$ 1.  ӓӔӤӝӠӛӐӪӘӐ ӡӠӘӐӚӘӗ ӓӐ ӓӔӤӝӠӛӐӪӘӣӚӘ ӝӠӔӣӚӔӑӘӡ ӬӐӠӛӝӥӛӜӘӗ 

ӚӘӗӝӜӘӡ ӖӔӓӐӞӘӠӘ, ӠӝӛӔӚӘӪ Әӧӝ ӒӐӞӠӘӐӚӔӑӣӚӘ (ӞӝӚӘӠӔӑӣӚӘ) ӓӐ ӨӔӛӓӔӒ 

ӛӝӮӓӐ ӛӘӡӘ ӞӚӐӡӢӘәӣӠӘ ӓӔӤӝӠӛӐӪӘӐ, ӘӤӐӠӔӑӐ ӔӠӗӘ ӐӜ ӠӐӛӓӔӜӘӛӔ ӛӘӛӐӠӗӣӚӔӑӘӡ 

ӞӐӠӐӚӔӚӣӠӘ ӮӐӖӔӑӘӗ, ӠӝӛӔӚӡӐӪ ӡӠӘӐӚӘӡ ӮӐӖӔӑӡ ӣӬӝӓӔӑӔӜ.  Ӕӡ ӮӐӖӔӑӘ ӬӐӠӛӝӐӓӒӔӜӔӜ 

ӡӐӤӔӮӣӠӔӑӡ, ӠӝӛӚӔӑӘӪ ӬӐӠӛӝӘӥӛӜӔӜ ӖӔӓӐӞӘӠӖӔ, ӒӐӠәӕӔӣӚӘ әӠӘӡӢӐӚӝӒӠӐӤӘӣӚӘ 

ӡӘӑӠӢӧӔӔӑӘӡ, ӛӘәӠӝӡәӝӞӣӚӘ ӫӕӠӔӑӘӡ ӨӔӓӔӒӐӓ.  ӐӡӔӗӘ әӠӘӡӢӐӚӝӒӠӐӤӘӣӚӘ 

ӡӘӑӠӢӧӔӔӑӘ ӘӬӝӓӔӑӐ ӡӠӘӐӚӘӡ ӡӘӑӠӢӧӔӔӑӐӓ, 

ӮӝӚӝ ӫӕӠӘӡ ӛӘӛӐӠӗӣӚӔӑӐ,   ӡӠӘӐӚӘӡ 

ӛӘӛӐӠӗӣӚӔӑӐӓ. ӔӠӗӘӐӜӐӓ Ӕӡ ӡӠӘӐӚӘӡ 

ӡӘӑӠӢӧӔ ӓӐ ӡӠӘӐӚӘӡ ӛӘӛӐӠӗӣӚӔӑӐ ӛӝӪӔӛӣӚ 

ӡӘӑӠӢӧӔӖӔ ӒӐӜӘӡӐӖӦӕӠӔӑӐ ӢӔӠӛӘӜӘӗ: ӡӠӘӐӚӘӡ 

ӡӘӡӢӔӛӐ. ӡӘӑӠӢӧӔӗӐ ӡӘӡӢӔӛӐ ӐӦӘӜӘӨӜӔӑӐ 

ӤӘӒӣӠӣӚӘ ӤӠөӮӘӚӔӑӘӗ-{111}, ӮӝӚӝ 

ӛӘӛӐӠӗӣӚӔӑӐ әӠӝӜӘәӔӠӘӡ  ӡӘӛӑӝӚӝӔӑӘӗ  

<110>.  ӐӢӝӛӗӐ ӫӕӠӘӡ ӡӥӔӛӐ  ӡӠӘӐӚӘӡӐӡ 

ӜӐөӕӔӜӔӑӘӐ,  ӡӣӠ. 66 ӓӐ  71. 

 

ӡӣӠ.71. Ӑ) ӡӠӘӐӚӘӗ ӓӔӤӝӠӛӐӪӘӘӡ ӡӥӔӛӐ ӓӐ ӑ) 

ӓӔӤӝӠӛӐӪӘӘӡ ӡӥӔӛӐ ӒӐӝӠӔӑӘӗ          
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ӡӐӓӐӪ    ӔӡӐӐ ӛӝӓӔӑӣӚӘ ӫӐӑӕӘӡ ӡӘӓӘӓӔ.  ӚӘӗӝӜӗӐ ӓӘӓӘ  ӜӐӬӘӚӘӡӐӗӕӘӡ, ӠӝӒӝӠӪ 

ӬӔӡӘ, ӡӠӘӐӚӘ ӛӘӛӓӘӜӐӠӔӝӑӡ ӛӭӘӓӠӝ ӬӧӝӑӘӡ ӡӘӑӠӢӧӔӔӑӖӔ ӓӐ ӡӠӘӐӚӘӡ ӛӘӛӐӠӗӣӚӔӑӐӪ 

ӔӛӗӮӕӔӕӐ ӛӭӘӓӠӝ ӬӧӝӑӘӡ ӛӘӛӐӠӗӣӚӔӑӐӡ ӛӝӪӔӛӣӚӘ ӡӠӘӐӚӘӡ ӡӘӑӠӢӧӔӨӘ. ӡӘӑӠӢӧӔӗӐ 

ӔӠӗӝӑӚӘӝӑӐ ӓӔӤӝӠӛӐӪӘӘӡӐӡ ӬӐӠӛӝӥӛӜӘӐӜ ӡӠӘӐӚӘӡ ӖӝӚӔӑӡ.  ӓӔӤӝӠӛӐӪӘӐ ӚӘӗӝӜӔӑӨӘ 

ӛӘӛӓӘӜӐӠӔӝӑӡ ӐӠӐ ӛӐӠӢӝ ӡӠӘӐӚӘӗ, ӐӠӐӛӔӓ ӒӐӝӠӔӑӘӗӐӪ. әӔӠӫӝӓ, ӒӐӜӛӢәӘӪӔӑӘӡ 

ӒӐӠәӕӔӣӚ ӔӢӐӞӖӔ,  ӜӐӪӕӚӐӓ ӡӠӘӐӚӘӡ ӡӘӑӠӢӧӔӔӑӘӡӐ ӐӜ ӖӝӚӔӑӘӡӐ,  ӬӐӠӛӝӘӥӛӜӔӑӘӐӜ 

ӓӔӤӝӠӛӐӪӘӣӚӘ ӝӠӔӣӚӔӑӘ (ӡӣӠ. 71.ӑ ӡӥӔӛӐ…).  ӨӔӡӐӑӐӛӘӡӐӓ ӝӠӔӣӚӔӑӘӡ ӡӘӑӠӢӧӔӡ ӓӐ 

ӒӐӝӠӔӑӘӡ  ӛӘӛӐӠӗӣӚӔӑӐӡӐӪ ӐӦӜӘӨӜӐӕӔӜ ӖӔӛӝӗ ӛӘӗӘӗӔӑӣӚӘ ӡӘӛӑӝӚӝӔӑӘӗ.  

ӓӔӤӝӠӛӘӠӔӑӘӡӐӡ ӚӘӗӝӜӗӐ ӣӛӠӐӕӚӔӡӝӑӐӨӘ ӛӘӛӓӘӜӐӠӔӝӑӡ ӣӪӐӑӔӓӘ  

ӚӝәӐӚӘӖӘӠӔӑӣӚӘ ӫӕӠӘӡ ӞӠӝӪӔӡӘ, ӠӝӛӔӚӘӪ ӪӜӝӑӘӚӘӐ 

ӓӔӤӝӠӛӐӪӘӣӚӘ ӝӠӔӣӚӔӑӘӡ ӬӐӠӛӝӥӛӜӘӗ.  ӘӡӘӜӘ 

ӬӐӠӛӝӐӓӒӔӜӔӜ ӞӐӢӐӠӐ ӛәӐӪӠӐӓ ӨӔӛӝӡӐӖӦӕӠӣӚ 

ӛӝӪӣӚӝӑӔӑӡ әӠӘӡӢӐӚӘӡ ӨӘӒӜӘӗ. Ӕӡ ӛӝӕӚӔӜӐ ӐӠ ӬӐӐӒӐӕӡ 

ӘӜӓӘӕӘӓӣӐӚӣӠӘ ӡӠӘӐӚӘӡ ӞӠӝӪӔӡӡ, ӠӝӛӔӚӘӪ 

ӛӘӛӓӘӜӐӠӔӝӑӡ ӫӕӠӘӗ ӔӠӗӘ әӠӘӡӢӐӚӣӠӘ ӡӘӑӠӢӧӘӡ 

ӒӐӡӬӕӠӘӕ ӓӐ ӬӐӠӛӝӐӓӒӔӜӡ  ӝӠӒӐӜӖӝӛӘӚӔӑӘӐӜ ӞӠӝӪӔӡӡ.  

ӝӠӔӣӚӔӑӘӡ ӬӐӠӛӝӥӛӜӘӡ ӞӠӝӪӔӡӘ  ӛӘӛӓӘӜӐӠӔӝӑӡ ӡӬӠӐӤӐӓ 

ӓӐ Ӑӛ ӓӠӝӡ ӒӐӛӝӘӧӝӤӐ ӔӜӔӠӒӘӐ ӑӒӔӠӔӑӘӡ ӡӐӮӘӗ.  

ӓӐӛӐӮӐӡӘӐӗӔӑӔӚӘ   ӢәӐӪӣӜӘ (ӢӧӕӘӘӡ, әӐӚӘӡ, ӗӣӗӘӘӡ ӓӐ  

ӡӣӠ. 72. ӓӔӤӝӠӛӐӪӘӘӡ әӠӘӡӢӐӚӝӒӠӐӤӘӐ ӛӪә ӡӢӠӣӥӢӣӠӐӨӘ  

ӡӮӕӐ ӜӘӕӗӘӔӠӔӑӐӗӐ) ӦӔӠӝӡ ӛӝӦӣӜӕӘӡӐӡ ӓӐәӐӕӨӘӠӔӑӣӚӘӐ ӝӠӔӣӚӔӑӘӡ ӛӐӡӘӣӠ 

ӬӐӠӛӝӥӛӜӔӑӗӐӜ.  ӚӘӗӝӜӔӑӘӡ ӛӘәӠӝӡәӝӞӣӚӛӐ әӕӚӔӕӔӑӛӐ ӐөӕӔӜӐ, Ӡӝӛ ӬӐӠӛӝӥӛӜӘӚӘ 

ӝӠӔӣӚӔӑӘ ӮӨӘӠӐӓ ӨӔӛӝӘӡӐӖӦӕӠӔӑӘӐӜ ӞӐӠӐӚӔӚӣӠӘ ӐӜ ӗӘӗӥӛӘӡ ӞӐӠӐӚӔӚӣӠӘ 

ӓӐӑӐӚӘӜӓӔӥӡӘӐӜӘ әӠӘӡӢӐӚӝӒӠӐӤӘӣӚӘ ӡӘӑӠӢӧӔӔӑӘӗ. Ӕӡ ӡӘӑӠӢӧӔӔӑӘ ӘӗӕӚӔӑӘӐӜ 

ӝӠӔӣӚӘӡ ӰӐӑӘӢӣӡӣӠ ӐӜ ӒӐӝӠӔӑӘӡ  ӡӘӑӠӢӧӔӔӑӐӓ. ӡӐӓӔӛӝӜӡӢӐӪӘӝӓ ӗӣ 

ӓӔӤӝӠӛӐӪӘӐӛӓӔ ӚӘӗӝӜӘӡ ӖӔӓӐӞӘӠӡ ӒӐӕӐӞӝӚӘӠӔӑӗ, ӛӐӨӘӜ  ӓӔӤӝӠӛӐӪӘӘӡ ӨӔӛӓӔӒ 

ӬӐӠӛӝӥӛӜӘӚӘ ӝӠӔӣӚӘӡ ӖӝӜӐ  ӓӐӮӠӘӚӘ ӘӥӜӔӑӐ ӞӘӠӕӐӜӓӔӚӘ ӖӔӓӐӞӘӠӘӡ ӛӘӛӐӠӗ ӠӐӦӐӪ 

әӣӗӮӘӗ  (ӘӮӘӚӔ ӡӣӠ.54)  ӡӢӠӣӥӢӣӠӔӑӨӘ,  ӒӐӝӠӔӑӘӡ ӡӘӑӠӢӔ ӣӛӠӐӕӚӔӡ ӨӔӛӗӮӕӔӕӐӨӘ 

ӐӠӘӡ {112},  ӮӝӚӝ ӫӕӠӘӡ ӛӘӛӐӠӗӣӚӔӑӐ <111> ( ӡӣӠ. 72).  ӬӪә ӡӢӠӣӥӢӣӠӔӑӨӘ ӒӐӝӠӔӑӘӡ 

ӡӘӑӠӢӧӔ ӔӡӐӐ ӛӭӘӓӠӝ ӬӧӝӑӘӡ ӡӘӑӠӢӧӔ {111} ӓӐ ӒӐӝӠӔӑӘӡ ӛӘӛӐӠӗӣӚӔӑӐ әӘ  -<112>. 

$ 2. ӞӝӚӘӒӝӜӝӖӐӪӘӐ 

ӘӜӒӚӘӡӔӚӘ  ӛӔӪӜӘӔӠӘ әӐӜӘ  ӡӬӐӕӚӝӑӓӐ ӠӐ әӐӓӛӘӣӛӡ ӓӐ ӐӚӣӛӘӜӡ,  ӨӔӐӛөӜӘӐ, Ӡӝӛ 

әӐӓӛӘӣӛӘӡ ӛӝӦӣӜӕӘӡӐӡ ӚӐӣӔӒӠӐӛӐӖӔ ӓӐӘӛӖӘӠӔӑӝӓӐ ӘӜӢӔӡӘӕӝӑӐӗӐ ӛӐӥӡӘӛӣӛӘ, 

ӠӝӛӔӚӗӐ ӐӠӔәӕӚӐ ӮӓӔӑӝӓӐ  ӞӐӢӐӠӐ ӣӯӠӔӓӔӑӘӓӐӜ  ӐӜӣ ӞӝӚӘӒӝӜӔӑӘӓӐӜ.  ӞӝӚӘӒӝӜӔӑӘ  

ӬӐӠӛӝӘӥӛӜӔӑӝӓӜӔӜ  ӓӘӡӚӝәӐӪӘӔӑӘӡ ӒӐӓӐӜӐӬӘӚӔӑӘӗ. Ӑӛ ӛӝӕӚӔӜӐӡ  ӓӐӔӠӥӕӐ ӞӝӚӘӒӝӜӘ- 

ӖӐӪӘӐ.  ӒӐӦӣӜӣӚӘ әӠӘӡӢӐӚӘ ӨӔӘӪӐӕӡ ӔӠӗӘ ӜӘӨӜӘӡ ӡӐӡӐӖӦӕӠӝ ӓӘӡӚӝәӐӪӘӔӑӘӡ 

ӡӘӭӐӠӑӔӡ  (ӡӣӠ.73 Ӑ.).  ӒӐӛӝӬӕӘӡ ӨӔӛӓӔӒ ӓӘӡӚӝәӐӪӘӔӑӘ  ӛӝӫӠӐӝӑӔӜ  (ӛӘӒӠӘӠӔӑӔӜ)    ӡӠӘ- 
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ӐӚӘӡ ӡӘӑӠӢӧӔӔӑӘӡ ӒӐӡӬӕӠӘӕ, 

ӨӔӛӓӔӒ  ӒӐӓӐӪӝӪӓӔӑӘӐӜ  ӛӐӗӒӐӜ  ӓӐ 

ӬӐӠӛӝӥӛӜӘӐӜ  ӡӬӝӠ  (ӛӐӠӗӝӑӣӚ) 

әӣӗӮӔӔӑӘӐӜ  әӔӓӚӔӑӡ  ӡӠӘӐӚӘӡ 

ӡӘӑӠӢӧӔӔӑӗӐӜ (ӡӣӠ. 73, ӑ). Ӑӛ ӓӠӝӡ 

(ӡӣӠ. 73. Ӑ) ӑ) ӞӝӚӘӒӝӜӘӖӐӪӘӘӡ ӡӥӔӛӐ  

ӬӐӠӛӝӥӛӜӘӚӘ ӡӢӠӣӥӢӣӠӐ ӘӒӘӕӔӐ, 

ӠӐӪ ӛӪӘӠӔәӣӗӮӘӐӜӘ ӡӐӖӦӕӐӠӘ, 

ӠӝӛӔӚӘӪ ӨӔӓӒӔӑӐ ӡӐӡӐӖӦӕӠӝ   ӓӘӡӚӝәӐӪӘӔӑӘ-

ӡӐӒӐӜ.  Ӕ.Ә.  ӔӡӐӐ ӛӪӘӠӔәӣӗӮӘӐӜӘ ӓӐӮӠӘӡ 

ӡӐӖӦӕӐӠӘ. ӐӛӒӕӐӠӐӓ, ӓӘӡӚӝәӐӪӘӔӑӘӡ ӡӠӘӐӚӘ 

ӓӐ  ӒӐӓӐӪӝӪӔӑӐ ӯӐӛӣӠӐӓ  ӬӐӠӛӝӥӛӜӘӐӜ, 

әӠӘӡӢӐӚӘӡ ӐӠӔӔӑӡ ӨӝӠӘӡ ӓӔӝӠӘӔӜӢӘӠӔӑӐӡ- 

әӣӗӮӘӗ, ӠӝӛӔӚӘӪ ӓӘӡӚӝәӐӪӘӔӑӡ  ӨӝӠӘӡ 

ӛӐӜӫӘӚӘӡ D-ӡ ӣәӣӞӠӝӞӝӠӪӘӣӚӘӐ. 

ӓӘӡӚӝәӐӪӘӔӑӘӡ ӐӡӔӗӘ ӒӐӓӐӜӐӬӘӚӔӑӘӡ  ӛӐӛӝӫӠӐ- 

 ӕӔӑӔӚ ӫӐӚӐӡ ӬӐӠӛӝӐӓӒӔӜӡ ӓӠӔәӐӓӘ   ӔӜӔӠӒӘӘӡ          

 

ӡӣӠ.74. ӞӝӚӘӒӝӜӐӚӣӠӘ ӡӢӠӣӥӢӣӠӐ (X18N10-ӤӝӚӐӓӘ  ӔӚӔӥӢӠӝӜӣӚӘ ӛӘәӠӝӡәӝӞӘӐ–ӐӕӢӝӠӘ) 

ӨӔӛӪӘӠӔӑӐ, ӠӝӛӔӚӘӪ ӛӘӘӦӬӔӕӐ ӓӘӡӚӝәӐӪӘӐӗӐ  ӡӬӝӠӮӖӝӕӐӜ ӒӐӜӚӐӒӔӑӐӨӘ. Ӕӡ ӜӘӨӜӐӕӡ, 

Ӡӝӛ ӪӐӚәӔӣӚӘ  ӓӘӡӚӝәӐӪӘӔӑӘ  ӓӠӔәӐӓӐӓ ӛӘӘӖӘӓӔӑӘӐӜ әӔӓӚӘӡӐәӔӜ ӓӐ ӐӛӘӗ ӖӠӓӘӐӜ  

                                                                                    b/D=2sin, 

ӓӔӝӠӘӔӜӢӘӠӔӑӘӡ ӮӐӠӘӡӮӡ, ӠӘӗӐӪ ӬӐӠӛӝӘӥӛӜӔӑӐ ӡӣӑӡӐӖӦӕӠӔӑӘ, ӠӝӛӔӚӗӐ ӨӘӒӗӐӕӡӘ 

ӘӬӝӓӔӑӐ ӡӣӑӛӐӠӪӕӚӐӓ ӐӜӓӐ ӤӠӐӒӛӔӜӢӔӑӐӓ. 

Ӕӡ ӧӕӔӚӐӤӔӠӘ  ӐӦӛӝөӔӜӘӚӘ ӓӐ ӓӐӛӖӔӠӘӚӘӐ, 

ӔӚӔӥӢӠӝӜӣӚӘ  ӛӘәӠӝӡәӝӞӘӡ ӡӐӨӣӐӚӔӑӘӗ 

(ӘӮ. ӡӣӠ. 53, 55).  ӨӔӛӓӒӝӛӨӘ  ӒӐӘӠәӕӐ, Ӡӝӛ 

ӡӐӖӦӕӠӔӑӘ ӐӠ ӐӠӘӐӜ ӔӠӗӘ ӢӘӞӘӡ ӛӐӠӢӘӕӘ 

ӓӐӮӠӘӡ ӡӐӖӦӕӠӔӑӘ ӓӐ ӘӡӘӜӘ ӨӔӘӪӐӕӔӜ 

ӮӠӐӮӜӣӚ ӓӘӡӚӝәӐӪӘӔӑӡӐӪ.  Ӕӡ әӘ, ӗӐӕӘӡ  

ӛӮӠӘӕ, ӓӐӛӝәӘӓӔӑӣӚӘӐ ӒӐӛӝӬӕӘӡ 

ӢӔӛӞӔӠӐӢӣӠӐӖӔ, ӮӐӠӘӡӮӖӔ,  ӜӘӕӗӘӔӠӔӑӘӡ 

ӡӣӠ.75. ӣӯӠӔӓӝӕӐӜӘ  ӡӢӠӣӥӢӣӠӐ (X18N10-ӤӝӚӐӓӘ  ӔӚӔӥӢӠӝӜӣӚӘ ӛӘәӠӝӡәӝӞӘӐ–ӐӕӢӝӠӘ) 

ӡӘӡӣӤӗӐӕӔӖӔ ӓӐ ӠӘӒ ӡӮӕӐ ӤӐӥӢӝӠӔӑӖӔӪ. ӒӐӡӐӗӕӐӚӘӡӬӔӜӔӑӔӚӘӐ  ӐӡӔӕӔ ӬӧӝӑӘӡ 

ӓӔӤӔӥӢӔӑӘӡ ӔӜӔӠӒӘӘӡ ӡӘӓӘӓӔ, ӠӝӛӔӚӘӪ ӧӕӔӚӐ ӜӘӕӗӘӔӠӔӑӘӡӐӗӕӘӡ  ӡӮӕӐӓӡӮӕӐӐ ӓӐ ӐӡӔ 

ӨӔӛӓӔӒ. 
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$  3. ӠӔәӠӘӡӢӐӚӘӖӐӪӘӐ 

ӫӚӘӔӠ ӓӔӤӝӠӛӘӠӔӑӣӚ ӚӘӗӝӜӔӑӨӘ ӓӘӡӚӝәӐӪӘӔӑӘӡ ӡӘӛәӕӠӘӕӔ ӨӔӐӓӒӔӜӡ 109-

1012 ӡӛ-2, ӛӐӗ ӒӐӠӓӐ ӒӕӐӥӕӡ ӬӔӠӢӘӚӝӕӐӜӘ ӓӔӤӔӥӢӔӑӘӪ, ӠӝӛӔӚӗӐ ӨӔӓӔӒӐӓ ӛӔӥӐӜӘәӣӠӘ 

ӓӐ ӤӘӖӘәӣӠӘ ӗӕӘӡӔӑӔӑӘ ӫӚӘӔӠ ӒӐӜӡӮӕӐӕӓӔӑӐ ӚӘӗӝӜӘӡ ӒӐӛӝӬӕӘӡ ӨӔӛӓӔӒ ӛӘӦӔӑӣӚӘ 

ӗӕӘӡӔӑӔӑӘӡӐӒӐӜ. ӔӠӗ-ӔӠӗӘ ӞӠӝӪӔӡӘ, ӠӝӛӚӘӡ ӓӠӝӡӐӪ ӚӘӗӝӜӘ ӓӔӤӝӠӛӘӠӔӑӣӚӘ 

ӛӓӒӝӛӐӠӔӝӑӘӓӐӜ ӒӐӓӐӓӘӡ ӒӐӛӝӛӬӕӐӠ ӛӓӒӝӛӐӠӔӝӑӐӨӘ, ӐӠӘӡ ӠӔәӠӘӡӢӐӚӘӖӐӪӘӐ. 

ӠӔәӠӘӡӢӐӚӘӖӐӪӘӘӡӐӡ  ӓӔӤӝӠӛӘӠӔӑӣӚ ӚӘӗӝӜӨӘ ӫӐӑӕӔӑӘӡӐӒӐӜ ӗӐӕӘӡӣӤӐӚӘ ӛӐӠӪӕӚӘӡ 

өӐӜӐӡӐӮӘ  ӛӐӦӐӚ ӢӔӛӞӔӠӐӢӣӠӐӖӔ ӘӬӧӔӑӡ ӖӠӓӐӡ ӓӐ ӗӐӜӓӐӗӐӜӝӑӘӗ ӜӗӥӐӕӡ  ӛӗӔӚ 

ӓӔӤӝӠӛӘӠӔӑӣӚ ӛӐӢӠӘӪӐӡ. ӛӐӒӐӚӘӗӐӓ, ӐӚӣӛӘӜӘӡӐӗӕӘӡ ӠӔәӠӘӡӢӐӚӘӖӐӪӘӐ ӘӬӧӔӑӐ  350 

ӒӠӐӓӣӡӖӔ (ӪӔӚӡӘӣӡӘӗ)  ӒӐӛӝӬӕӘӡӐӡ. ӓӐӓӒӔӜӘӚӘӐ, Ӡӝӛ: 1. ӒӕӐӥӕӡ ӡӐӘӜәӣӑӐӪӘӝ  

ӞӔӠӘӝӓӘ;  2.  ӠӔәӠӘӡӢӐӚӘӖӐӪӘӐ ӘӬӧӔӑӐ ӜӔӚ-ӜӔӚӐ ӓӐ ӗӐӜӓӐӗӐӜӝӑӘӗ ӐӦӬӔӕӡ 

ӛӐӥӡӘӛӐӚӣӠ ӡӘөӥӐӠӔӡ; 3.  ӒӐӠӓӐӥӛӜӘӡ ӡӘөӥӐӠӔ, ӘӡӔӕ ӜӔӚӓӔӑӐ ӡӠӣӚӘ 

ӠӔәӠӘӡӢӐӚӘӖӐӪӘӘӡ ӡӢӐӓӘӘӡ ӓӐӓӒӝӛӐӛӓӔ.  ӖӝӒӐӓӐӓ, ӠӐӪ ӣӤӠӝ ӛӔӢӘӐ ӓӔӤӝӠӛӘӠӔӑӘӡ 

ӮӐӠӘӡӮӘ, ӚӘӗӝӜӘ ӛӘӗ ӣӤӠӝ ӐӓӕӘӚӐӓ ӒӐӜӘӪӓӘӡ ӠӔәӠӘӡӢӐӚӘӖӐӪӘӐӡ  ӓӐ 

ӠӔәӠӘӡӢӐӚӘӖӐӪӘӘӡ ӢӔӛӞӔӠӐӢӣӠӐӖӔ  ӣӤӠӝ ӜӐәӚӔӑӘ ӓӐӧӝӕӜӔӑӘӡ ӓӠӝӐ ӡӐӭӘӠӝ 

ӞӠӝӪӔӡӘӡӐӗӕӘӡ. ӓӔӤӝӠӛӘӠӔӑӘӡ   ӮӐӠӘӡӮӘӡ ӒӐӖӠӓӘӗ  ӓӒӔӑӐ ӛӝӛӔӜӢӘ Ӕ.Ӭ. әӠӘӢӘәӣӚӘ 

ӓӔӤӝӠӛӐӪӘӐ, ӠӝӛӚӘӡ ӨӔӛӓӔӒӐӪ ӕӦӔӑӣӚӝӑӗ ӛӐӥӡӘӛӐӚӣӠӐӓ ӓӘӓӘ ӖӝӛӘӡ ӛӐӠӪӕӚӔӑӡ.  

ӠӔәӠӘӡӢӐӚӘӖӐӪӘӐ, ӔӡӐӐ ӚӘӗӝӜӔӑӘӡӐ ӓӐ ӨӔӜӐӓӜӔӑӘӡ ӗӔӠӛӣӚӘ ӓӐӛӣӨӐӕӔӑӘӡ 

ӔӠӗ-ӔӠӗӘ ӡӐӮӔ. ӘӒӘ ӐӛӐӦӚӔӑӡ ӡӢӠӣӥӢӣӠӣӚ ӛӝӬӔӡӠӘӒӔӑӐӡ ӓӐ ӐӛӪӘӠӔӑӡ ӛӐӡӐӚӘӡ 

ӗӐӕӘӡӣӤӐӚ ӔӜӔӠӒӘӐӡ ӛӝӪӔӛӣӚ ӤӐӖӐӨӘ. ӠӔәӠӘӡӢӐӚӘӖӐӪӘӐ ӛӘӛӓӘӜӐӠӔӝӑӡ  ӓӘӓ- 

әӣӗӮӘӐӜӘ ӓӔӝӠӘӜӢӘӠӔӑӘӡ ӛӥӝӜӔ ӛӐӠӪӕӚӘӡ ӡӐӖӦӕӠӔӑӘӡ ӬӐӠӛӝӥӛӜӘӗ, ӛӝӫӠӐӝӑӘӗ ӓӐ 

ӒӐӥӠӝӑӘӗ ӐӜ ӛӮӝӚӝӓ ӛӝӫӠӐӝӑӘӗӐ ӓӐ ӒӐӥӠӝӑӘӗ. ӠӔәӠӘӡӢӐӚӘӖӐӪӘӐ  ӒӐӛӝӘӧӔӜӔӑӐ 

ӓӔӤӝӠӛӐӪӘӘӗ ӒӐӛӝӬӕӔӣӚӘ ӒӐӜӛӢәӘӪӔӑӘӡ ӔӤӔӥӢӘӡ ӛӝӡӐӮӡӜӔӚӐӓ. ӠӔәӠӘӡӢӐӚӘӖӐӪӘӘӡ 

ӡӘөӥӐӠӔ  ӔӥӡӞӝӜӔӜӪӘӐӚӣӠӐӓ ӘӖӠӓӔӑӐ ӢӔӛӞӔӠӐӢӣӠӘӡ ӖӠӓӐӡӗӐӜ ӔӠӗӐӓ. 

ӠӔәӠӘӡӢӐӚӘӖӐӪӘӘӡ ӢӔӛӞӔӠӐӢӣӠӐ ӓӐӛӝәӘӓӔӑӣӚӘӐ ӨӔӜӐӓӜӘӡ ӨӔӛӐӓӒӔӜӚӝӑӐӖӔ. 

ӞӝӚӘәӠӘӡӢӐӚӣӠ ӛӐӡӐӚӔӑӨӘ, ӠӝӛӚӔӑӘӪ ӐӠ ӔӥӕӔӛӓӔӑӐӠӔӑӘӐӜ ӤӐӖӣӠ ӒӐӓӐәӠӘӡӢӐӚӔӑӐӡ, 

ӓӔӤӝӠӛӐӪӘӘӡ ӨӔӛӓӒӝӛӘ ӠӔәӠӘӡӢӐӚӘӖӐӪӘӐ ӘӗӕӚӔӑӐ  ӡӢӠӣӥӢӣӠӣӚӐӓ ӛӒӠӫӜӝӑӘӐӠӔ 

ӛӔӗӝӓӐӓ, ӤӘӖӘәӣӠ-ӛӔӥӜӘәӣӠӘ ӓӐ ӛӐӗӘ ӐӜӘӖӝӢӠӝӞӘӣӚӘ ӗӕӘӡӔӑӔӑӘӡ ӨӔӡӐӪӕӚӔӚӐӓ. 

ӒӐӜӐӡӮӕӐӕӔӑӔӜ  ӡӐӛӘ  ӡӐӮӘӡ  ӠӔәӠӘӡӢӐӚӘӖӐӪӘӐӡ: ӞӘӠӕӔӚӐӓӘ, ӒӐӛӡӮӕӘӚӔӑӐӓӘ-әӠӔӑӘӗӘ 

ӓӐ ӛӔӝӠӐӓӘ.  

ӞӘӠӕӔӚӐӓӘ  ӛӘӛӓӘӜӐӠӔӝӑӡ ӓӔӤӝӠӛӘӠӔӑӣӚ ӛӐӡӐӚӔӑӨӘ ӐӮӐӚӘ, ӐӠ 

ӓӐӛӐӮӘӜӯӔӑӣӚӘ ӛӐӠӪӕӚӔӑӘӡ (ӐӜ әӠӘӡӢӐӚӔӑӘӡ) ӬӐӠӛӝӥӛӜӘӗ. Ӑӛ ӓӠӝӡ  ӤӝӠӛӘӠӓӔӑӐ 

ӓӘӡӚӝәӐӪӘӔӑӘӡӐӒӐӜ ӗӐӕӘӡӣӤӐӚӘ ӐӜ ӣӤӠӝ ӡӠӣӚӧӝӤӘӚӘ ӐӠӔӔӑӘӡ ӬӐӠӛӝӥӛӜӐ  

ӒӐӠӔӛӝӛӪӕӔӚ ӛӐӢӠӘӪӐӡӗӐӜ ӨӔӓӐӠӔӑӘӗ.  өӐӜӐӡӐӮӔӑӘ  ӐӜ  ӠӔәӠӘӡӢӐӚӘӖӐӪӘӘӡ ӪӔӜӢӠӔӑӘ 

ӘӖӠӓӔӑӘӐӜ  ӫӘӠӘӗӐӓӘ ӓӔӤӝӠӛӘӠӔӑӣӚӘ ӛӐӢӠӘӪӘӡ ӮӐӠӯӖӔ.  өӐӜӐӡӐӮӘ  ӤӝӠӛӘӠӔӑӐӡ 

ӘӬӧӔӑӡ, ӠӝӒӝӠӪ ӬӔӡӘ, ӡӣӑӛӐӠӪӕӚӔӑӘӡ ӖӠӓӘӡ ӮӐӠӯӖӔ, ӠӝӛӚӔӑӘӪ ӬӐӠӛӝӘӥӛӜӔӜ 

ӞӝӚӘӒӝӜӘӖӐӪӘӘӡӐӡ.  ӞӘӠӕӔӚӐӓӘ ӠӔәӠӘӡӢӐӚӘӖӐӪӘӘӡӐӡ ӛӘӛӓӘӜӐӠӔӝӑӡ ӡӐӬӧӘӡӘ 

ӐӠӐӓӔӤӝӠӛӘӠӔӑӣӚӘ ӡӢӠӣӥӢӣӠӘӡ ӓӐ ӗӕӘӡӔӑӘӡ ӒӐӜӡӐәӣӗӠӔӑӣӚӐӓ ӠӐӓӘәӐӚӣӠӘ 

ӐӦӓӒӔӜӐ.  
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ӒӐӛӡӮӕӘӚӔӑӐӓӘ-әӠӔӑӘӗӘ  ӠӔәӠӘӡӢӐӚӘӖӐӪӘӘӡӐӡ  ӛӘӛӓӘӜӐӠӔӝӑӡ ӛӐӠӪӕӚӔӑӘӡ 

ӡӐӨӣӐӚӝ ӖӝӛӘӡ ӒӐӖӠӓӐ ӠӝӒӝӠӪ ӔӠӗӘӛӔӝӠӘӡ ӮӐӠӯӖӔ, ӘӡӔ ӐӠӐӓӔӤӝӠӛӘӠӔӑӣӚӘ 

ӛӐӠӪӕӚӘӡ ӖӠӓӘӡ ӮӐӠӯӖӔ. Ӑӛ ӞӠӝӪӔӡӘӡ ӛӐӛӝӫӠӐӕӔӑӔӚ ӫӐӚӐӡ ӬӐӠӛӝӐӓӒӔӜӡ  ӡӐӡӐӖӦӕӠӝ 

ӔӜӔӠӒӘӘӡ ӨӔӛӪӘӠӔӑӐ, ӡӐӖӦӕӠӔӑӘӡ ӡӘӒӠӫӘӡ ӨӔӛӪӘӠӔӑӘӗ. 

ӛӔӝӠӔӣӚӘ  ӠӔәӠӘӡӢӐӚӘӖӐӪӘӘӡӐӡ ӛӮӝӚӝӓ ӪӐӚәӔӣӚӘ ӛӐӠӪӕӚӔӑӘ ӘӖӠӓӔӑӘӐӜ 

ӒӐӜӡӐәӣӗӠӔӑӘӗ ӓӘӓӘ ӡӘөӥӐӠӘӗ, ӐӡӠӣӚӔӑӔӜ ӛӔӝӠӐӓӘ ӪӔӜӢӠӔӑӘӡ ӠӝӚӡ ӛӐӨӘӜ, 

ӠӝӓӔӡӐӪ ӒӐӛӡӮӕӘӚӔӑӐӓӘ-әӠӔӑӘӗӘ ӠӔәӠӘӡӢӐӚӘӖӐӪӘӘӡӐӡ ӐӡӔӗӘ ӪӔӜӢӠӔӑӘ ӐӠ ӒӕӐӥӕӡ. 

ӛӔӝӠӐӓӘ ӠӔәӠӘӡӢӐӚӘӖӐӪӘӘӡӐӗӕӘӡ ӓӐӛӐӮӐӡӘӐӗӔӑӔӚӘӐ ӡӢӠӣӥӢӣӠӐӨӘ ӛӐӠӪӕӐӚӗӐ 

ӖӝӛӔӑӘӡ  ӒӐӜӡӮӕӐӕӔӑӣӚӝӑӐ  ӐӜӣ  ӒӕӮӕӓӔӑӐ ӡӮӕӐӓӐӡӮӕӐ ӖӝӛӘӡ ӛӐӠӪӕӚӔӑӘ.  

ӠӔәӠӘӡӢӐӚӘӖӐӪӘӐӡ   ӜӘӕӗӘӔӠӔӑӐ ӒӐӓӐӰӧӐӕӡ ӗӔӠӛӝӓӘӜӐӛӘәӣӠӐӓ  ӛӐӦӐӚ 

ӬӝӜӐӡӬӝӠӣӚ  ӛӓӒӝӛӐӠӔӑӐӨӘ.  ӞӘӠӕӔӚӐӓӘӡӐӡ  Ӕӡ  ӮӓӔӑӐ Әӛ ӓӐӛӐӮӘӜӯӔӑӔӑӘӡ ӨӔӛӪӘӠӔӑӘӗ, 

ӠӝӛӔӚӘӪ ӒӐӛӝӬӕӔӣӚӘӐ ӓӔӤӝӠӛӐӪӘӘӗ, ӮӝӚӝ әӠӔӑӘӗӘ ӓӐ  ӛӔӝӠӐӓӘӡӐӡ   ӛӐӠӪӕӐӚӗӐ 

ӯӐӛӣӠӘ ӖӔӓӐӞӘӠӘӡ ӨӔӛӪӘӠӔӑӘӡ ӮӐӠӯӖӔ.  ӠӔәӠӘӡӢӐӚӘӖӐӪӘӐ ӐӛӪӘӠӔӑӡ ӡӢӠӣӥӢӣӠӣӚ 

ӓӔӤӔӥӢӔӑӡ, ӪӕӚӘӡ ӛӐӠӪӕӚӘӡ ӖӝӛӔӑӡ ӓӐ ӨӔӣӫӚӘӐ ӨӔӪӕӐӚӝӡ ӛӐӗӘ әӠӘӡӢӐӚӝӒӠӐӤӘӣӚӘ 

ӝӠӘӔӜӢӐӪӘӐӪ . 

$  4.  ӢӔӥӡӢӣӠӐ 

ӗӘӗӥӛӘӡ  ӧӝӕӔӚӗӕӘӡ, ӞӝӚӘәӠӘӡӢӐӚӣӠӘ ӚӘӗӝӜӔӑӘӡ ӓӔӤӝӠӛӐӪӘӘӡ ӓӠӝӡ, 

ӚӘӗӝӜӘӡ ӨӔӛӐӓӒӔӜӔӚ әӠӘӡӢӐӚӗӐ ӣӓӘӓӔӡ ӜӐӬӘӚӨӘ ӗӐӕӡ ӘөӔӜӡ ӒӐӠәӕӔӣӚӘ 

әӠӘӡӢӐӚӝӒӠӐӤӘӣӚӘ ӛӘӛӐӠӗӣӚӔӑӐ ӐӜ ӒӐӠәӕӔӣӚӘ әӠӘӡӢӐӚӝӒӠӐӤӣӚӘ ӡӘӑӠӢӧӔ, 

ӠӝӛӔӚӘӪ ӔӬӧӝӑӐ (ӒӐӜӔӬӧӝӑӐ) ӓӔӤӝӠӛӐӪӘӘӡ ӛӘӛӐӠӗӣӚӔӑӘӡ ӗӐӜӮӕӔӓӠӘӚӐӓ. ӐӛӐӡ 

ӛӘӕӧӐӕӐӠӗ  ӣӞӘӠӐӢӔӡӘ ӝӠӘӔӜӢӐӪӘӘӡ ӒӐӜӕӘӗӐӠӔӑӐӛӓӔ, ӠӐӪ ӪӜӝӑӘӚӘӐ ӠӝӒӝӠӪ 

ӢӔӥӡӢӣӠӐ. ӢӔӥӡӢӣӠӘӡ ӑӣӜӔӑӐ  ӓӐӛӝәӘӓӔӑӣӚӘӐ ӠӝӒӝӠӪ ӓӔӤӝӠӛӐӪӘӘӡ ӞӠӝӪӔӡӘӡ 

ӡӥӔӛӐӖӔ, ӐӡӔӕӔ ӚӘӗӝӜӘӡ әӠӘӡӢӐӚӣӠ ӡӢӠӣӥӢӣӠӐӖӔ, ӠӝӛӚӘӗӐӪ ӒӐӜӘӡӐӖӦӕӠӔӑӐ 

ӡӠӘӐӚӘӡ ӛӝӥӛӔӓӘ  ӡӘӡӢӔӛӔӑӘ. ӒӐӜӐӡӮӕӐӕӔӑӔӜ ӢӔӥӡӢӣӠӘӡ ӠӐӛӓӔӜӘӛӔ ӫӘӠӘӗӐӓ ӢӘӞӡ, 

ӠӝӛӚӔӑӘӪ ӬӐӠӛӝӘӥӛӜӔӑӘӐӜ ӚӘӗӝӜӨӘ ӓӐӫӐӑӣӚӝӑӘӡ ӨӔӓӔӒӐӓ. ӬӪә- ӒӐӗӮӔӚӔӑӐ 

ӒӐӢӐӠӔӑӘӗ  (ӒӐӒӚӘӜӕӘӗ) ӝӠӘӕӔ ӛӮӠӘӓӐӜ ӚӘӚӕӔӑӘӗ - {110} <112>, ӒӐӢӐӠӔӑӘӡ ӡӘӑӠӢӧӘӡ 

ӞӐӠӐӚӔӚӣӠӐӓ; ӛӪә- ӒӐӗӮӔӚӔӑӐ ӒӐӢӐӠӔӑӘӗ, ӝӠӘӕӔ ӛӮӠӘӓӐӜ ӚӘӚӕӔӑӘӗ-{001} <110>, 

ӒӐӢӐӠӔӑӘӡ ӡӘӑӠӢӧӘӡ ӞӐӠӐӚӔӚӣӠӐӓ;  ӬӪӛӬ  (ӬӐӮӜӐӒӓӐӪӔӜӢӠӔӑӣӚӘ ӛӭӘӓӠӝ ӬӧӝӑӐ)- 

ӒӐӗӮӔӚӔӑӐ  ӒӐӢӐӠӔӑӘӗ, ӝӠӘӕӔ ӛӮӠӘӓӐӜ ӚӘӚӕӔӑӘӗ-{0001} <112-0>, ӒӐӢӐӠӔӑӘӡ 

ӡӘӑӠӢӧӘӡ ӞӐӠӐӚӔӚӣӠӐӓ; ӠӝӒӝӠӪ ӕӮӕӓӔӑӘӗ, ӧӕӔӚӐ ӖӔӛӝӗ өӐӛӝӗӕӚӘӚӘ ӞӠӝӪӔӡӔӑӘӡ 

ӛӘӖӔӖӐӓ  ӒӕӔӕӚӘӜӔӑӐ ӓӔӤӝӠӛӐӪӘӐ.  ӡӘӜӐӛӓӕӘӚӔӨӘ әӘ ӔӡӐӐ ӚӘӗӝӜӘӡ ӗӕӘӡӔӑӐ, 

ӓӔӤӝӠӛӐӪӘӘӡ ӨӔӛӓӔӒ ӛӘӜӘӛӣӛӐӛӓӔ ӓӐӘӧӕӐӜӝӡ Әӡ ӨӘӜӐӒӐӜӘ ӫӐӑӕӔӑӘ, ӠӝӛӔӚӘӪ ӛӐӡӨӘ 

ӓӔӤӝӠӛӐӪӘӘӡ ӨӔӓӔӒӐӓ ӓӐӒӠӝӕӓӐ.   ӧӝӕӔӚӘӕӔ Ӕӡ  ӐӠӘӡ ӚӘӗӝӜӘӡ ӐӜӘӖӝӢӠӝӞӘӣӚӝӑӘӡ 

ӒӐӛӝӕӚӔӜӐ. ӡӮӕӐӜӐӘӠӐӓ Ӡӝӛ ӕӗӥӕӐӗ, ӚӘӗӝӜӘӡ ӓӔӤӝӠӛӐӪӘӡӐӡ ӐӠ ӣӜӓӐ ӮӓӔӑӝӓӔӡ 

ӠӝӛӔӚӘӛӔ ӣӞӘӠӐӢӔӡӘ ӝӠӘӔӜӢӐӪӘӘӗ ӓӔӤӝӠӛӐӪӘӐ ӐӜ ӣӤӠӝ ӡӬӝӠӐӓ ӧӕӔӚӐ ӡӘӑӠӢӧӔ 

ӗӐӜӐӑӠӐӓ ӣӜӓӐ ӦӔӑӣӚӝӑӓӔӡ ӛӝӜӐӬӘӚӔӝӑӐӡ ӓӔӤӝӠӛӐӪӘӘӡ ӞӠӝӪӔӡӨӘ. ӠӐәӘ Ӕӡ ӐӠ ӮӓӔӑӐ, 

Ӕӡ ӘӛӘӡ ӛӐөӕӔӜӔӑӔӚӘӐ, Ӡӝӛ ӚӘӗӝӜӘ ӐӠӘӡ ӐӜӘӖӝӢӠӝӞӘӣӚӘ.  ӛӘӡӘ ӛӔӥӐӜӘәӣӠӘ, 

ӔӚӔӥӢӠӣӚӘ, ӛӐӒӜӘӢӣӠӘ, ӡӘӗӑӣӠӘ ӗӕӘӡӔӑӔӑӘ (ӤӘӖӘәӣӠӘ ӛӐӮӐӡӘӐӗӔӑӚӔӑӘ) ӡӮӕӐӓӐӡӮӕӐ 

әӠӘӡӢӐӚӝӒӠӐӤӘӣӚӘ ӛӘӛӐӠӗӣӚӔӑӘӗ ӡӮӕӐӓӐӡӮӕӐӐ.  ӐӣӪӘӚӔӑӔӚӘӐ  ӐӦӘӜӘӨӜӝӡ, Ӡӝӛ 
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ӐӜӘӖӝӢӠӝӞӘӣӚӝӑӐ ӓӐӛӐӮӐӡӘӐӗӔӑӔӚӘӐ ӐӠӐ ӛӐӠӢӝ ӞӝӚӘәӠӘӡӢӐӚӣӠӘ 

ӚӘӗӝӜӔӑӘӡӐӗӕӘӡ, ӐӠӐӛӔӓ Әӡ ӛӟӦӐӕӜӓӔӑӐ  ӐӡӔӕӔ ӛӝӜӝәӠӘӡӢӐӚӔӑӨӘӪ.  

$ 5. ӓӔӤӝӠӛӐӪӘӘӡ,  ӢӔӛӞӔӠӐӢӣӠӘӡ ӓӐ ӚӘӗӝӜӗӐ ӥӘӛӘӣӠӘ ӨӔӓӒӔӜӘӚӝӑӘӡ 

ӒӐӕӚӔӜӐ  ӔӚӔӥӢӠӝӒӐӛӢӐӠӔӑӚӝӑӐӖӔ ӓӐ әӠӘӡӢӐӚӝӒӠӐӤӘӐӖӔ.  ӖӔӒӐӛӢӐӠӝӑӐ 

ӔӚӔӥӢӠӝӒӐӛӢӐӠӔӑӚӝӑӘӡӐӗӕӘӡ ӤӘӖӘәӐӨӘ  ӧӕӔӚӐӖӔ ӪӜӝӑӘӚӘӐ ӝӛӘӡ әӐӜӝӜӘ. Әӡ 

ӐәӐӕӨӘӠӔӑӡ ӔӠӗӘӛӔӝӠӔӡӗӐӜ ӓӔӜӘӡ ӡӘӛәӕӠӘӕӔӡ J ӓӐ ӔӚӔӥӢӠӣӚ ӕӔӚӡ E. ӝӛӘӡ  әӐӜӝӜӘ  

ӛӘӡӐӦӔӑӘӐ ӠӝӒӝӠӪ ӚӘӗӝӜӔӑӘӡӐӗӕӘӡ, ӐӡӔӕӔ ӘӖӝӚӐӢӝӠӔӑӘӡӐӗӕӘӡӐӪ. 

ӞӠӝӞӝӠӪӘӣӚӝӑӘӡ әӝӔӤӘӪӘӔӜӢӘ   ӪӜӝӑӘӚӘӐ ӠӝӒӝӠӪ ӒӐӛӢӐӠӔӑӚӝӑӘӡ, ӐӜӣ 

ӔӚӔӥӢӠӝӒӐӛӢӐӠӔӑӚӝӑӘӡ әӝӔӤӘӪӘӔӜӢӘ.               

                                                              J=E .            (1) 

ӛӐӡӐӚӐӗӐ  ӣӓӘӓӔӡӘ ӜӐӬӘӚӘӡӐӗӕӘӡ Әӡ ӡәӐӚӐӠӣӚӘ ӡӘӓӘӓӔӐ.  ӒӐӛӢӐӠӔӑӘӡӐӗӕӘӡ Әӡ 

ӢӝӚӘӐ 10
7ӡӘӛ/ӛ (1ӡӘӛӔӜӡӘ=1/ӝӛ=1Ӑ/ӕ), ӮӝӚӝ ӘӖӝӚӐӢӝӠӔӑӘӡӐӗӕӘӡ 10

-10
 ӡӘӛ/ӛ. 

ӨӔӕӔӪӐӓӝӗ, ӒӐӛӝӕӘӧӕӐӜӝӗ ӝӛӘӡ әӐӜӝӜӘ, ӜӘӕӗӘӔӠӔӑӘӡ ӛӘәӠӝӡәӝӞӣӚӘ-ӐӢӝӛӣӠӘ 

ӡӢӠӣӥӢӣӠӘӓӐӜ ӒӐӛӝӛӓӘӜӐӠӔ.  ӓӐӕӘӬӧӝӗ Әӛ ӤӐӥӢӘӗ, Ӡӝӛ ӗӣ ӐӠ ӒӕӔӥӜӐ ӔӚӔӥӢӠӣӚӘ  

ӕӔӚӘ, ӛӐӨӘӜ  ӜӘӕӗӘӔӠӔӑӐӨӘ ӐӠӐӜӐӘӠ ӢӝӚӥӛӔӓ (ӛӐӠӔӖӣӚӢӘӠӔӑӔӚ) ӓӔӜӖӔ ӚӐӞӐӠӐәӘӪ әӘ 

ӐӠ ӨӔӘӫӚӔӑӐ.  Ӕӡ ӒӐӛӝӛӓӘӜӐӠӔӝӑӡ ӤӔӠӛӘӡ ӒӐӜӐӬӘӚӔӑӘӡ ӗӕӘӡӔӑӘӓӐӜ: ӗӘӗӝӔӣӚ 

ӔӚӔӥӢӠӝӜӡ, ӘӛӞӣӚӡӘӗ, ӒӐӠәӕӔӣӚӘ ӤӘӥӡӘӠӔӑӣӚӘ ӛӘӛӐӠӗӣӚӔӑӘӗ, ӛӝӔӫӔӑӜӔӑӐ ӛӔӝӠӔ 

ӔӚӔӥӢӠӝӜӘ ӡӐӞӘӠӘӡӞӘӠӝ ӛӘӛӐӠӗӣӚӔӑӘӡ ӘӛӞӣӚӡӘӗ. ӠӐӪ ӘӛӐӡ ӜӘӨӜӐӕӡ, Ӡӝӛ ӛӝӮӓӔӑӐ 

ӛӐӗӘ әӝӛӞӔӜӡӘӠӔӑӐ ӓӐ Ӕӡ ӔӚӔӥӢӠӝӜӘ  ӕӔӠ ӛӘӘӦӔӑӡ ӛӝӜӐӬӘӚӔӝӑӐӡ ӒӐӛӢӐӠӔӑӚӝӑӐӨӘ.  

ӡӐәӛӐӠӘӡӘӐ әӠӘӡӢӐӚӡ ӛӝӕӓӝӗ ӔӚӔӥӢӠӣӚӘ ӕӔӚӘ, Ӡӝӛ Ӕӡ әӝӛӞӔӜӡӐӪӘӐ ӛӐӨӘӜӕӔ 

ӛӝӘӮӡӜӔӑӐ, ӠӐӓӒӐӜ ӧӕӔӚӐ ӔӚӔӥӢӠӝӜӘ ӘӒӠӫӜӝӑӡ ӫӐӚӘӡ ӛӝӥӛӔӓӔӑӐӡ ӔӠӗӘ ӓӐ ӘӒӘӕӔ 

ӛӘӛӐӠӗӣӚӔӑӘӗ. Әӡ ӔӚӔӥӢӠӝӜӔӑӘ, ӠӝӛӚӔӑӘӪ ӛӓӔӑӐӠӔӝӑӔӜ ӤӔӠӛӘӡ ӡӤӔӠӝӡ ӨӘӒӜӘӗ,  

ӨӔӘӫӔӜӔӜ ӐөӥӐӠӔӑӐӡ (ӔӚ. ӕӔӚӘӡ E ӛӘӛӐӠӗӣӚӔӑӘӡ ӡӐӞӘӠӘӡӞӘӠӝӓ). ӡӐӕӐӚӔӜӢӝ 

ӔӚӔӥӢӠӝӜӔӑӘӡ ӛӘӛӐӠӗӣӚӘ ӛӝӫӠӐӝӑӐ, ӠӝӛӔӚӘӪ ӔӛӐӢӔӑӐ ӫӘӠӘӗӐӓ ӛӓӒӝӛӐӠӔӝӑӐӨӘ 

ӛӝӫӠӐӕ ӔӚӔӥӢӠӝӜӔӑӡ, ӡӐӑӝӚӝӝӓ ӬӐӠӛӝӐӓӒӔӜӡ  ӛӧӐӠ ӡӮӔӣӚӔӑӨӘ ӛӣӮӢӘӡ ӒӐӓӐӢӐӜӐӡ ӓӐ, 

ӨӔӡӐӑӐӛӘӡӐӓ, ӔӚӔӥӢӠӝӓӔӜӡ. ӐӜӐӚӘӖӣӠӐӓ Ӕӡ ӒӐӛӝӘӡӐӮӔӑӐ ӨӔӛӓӔӒӜӐӘӠӐӓ.  ӗӣ  E 

ӛӘӛӐӠӗӣӚӘӐ X ӦӔӠӫӘӡ ӒӐӡӬӕӠӘӕ  ӓӐ ӗӘӗӝӔӣӚӘ ӔӚӔӥӢӠӝӜӘ (q=-1,610
-19

k) ӒӐӜӘӪӓӘӡ 

ӖӔӛӝӥӛӔӓӔӑӐӡ  qE ӫӐӚӘӗ  ӛӐӨӘӜ ӛӝӫӠӐӝӑӘӡ ӒӐӜӢӝӚӔӑӐӡ ӔӥӜӔӑӐ ӨӔӛӓӔӒӘ ӡӐӮӔ:                                                  

                                                              m

x

= Qe .          (2)  

Ӕӡ ӤӝӠӛӣӚӐ ӕӔӠ ӛӝӒӕӪӔӛӡ ӝӛӘӡ әӐӜӝӜӡ,  ӛӘӡӘ ӘӜӢӔӒӠӘӠӔӑӐ әӘ ӛӝӒӕӪӔӛӡ ӓӔӜӡ, ӠӝӛӔӚӘӪ 

ӮӐӖӝӕӜӐӓ ӘӖӠӓӔӑӐ ӓӠӝӨӘ ӓӐ  ӛӪӘӠӔ ӕӔӚӘӡ ӨӔӛӗӮӕӔӕӐӨӘӪ әӘ ӨӔӡӐӫӚӔӑӔӚӘ ӘӥӜӔӑӝӓӐ 

ӜӔӑӘӡӛӘӔӠӘ ӡӘӓӘӓӘӡ ӓӔӜӘӡ ӛӘӦӔӑӐ. ӝӛӘӡ әӐӜӝӜӘ әӘ ӒӕӔӣӑӜӔӑӐ, Ӡӝӛ ӛӝӪӔӛӣӚӘ ӕӔӚӘӡ 

ӛӜӘӨӕӜӔӚӝӑӘӡӐӡ  ӓӔӜӘӡ ӡӘӓӘӓӔ ӨӔӖӦӣӓӣӚӘӐ ӓӐ  Ӑӥӕӡ  ӠӐӦӐӪ ӛӣӓӛӘӕӘ ӛӜӘӨӕӜӔӚӝӑӐ, 

ӠӝӛӔӚӘӪ ӐӠӐӐ ӓӐӛӝәӘӓӔӑӣӚӘ ӓӠӝӖӔ.  ӛӐӨӘӜ ӒӐӛӝӓӘӡ, Ӡӝӛ ӐӛӘӡ ӐӡӐӮӡӜӔӚӐӓ  ӡӐӭӘӠӝӐ 

ӠӐӦӐӪ ӓӐӛӐӢӔӑӘӗӘ ӫӐӚӔӑӘӡ  ӨӔӛӝӢӐӜӐ.  Ӕӡ ӤӐӥӢӘ, ӔӥӡӞӔӠӘӛӔӜӢӣӚӐӓ ӐӜӐӚӝӒӘӣӠӘӐ 

ӓӐӮӠӘӚ ӦӐӠӨӘ ӛӒӝӠӐӕӘ ӑӘӠӗӕӘӡӐ. ӓӐӮӠӘӚ ӦӐӠӨӘ ӑӘӠӗӕӘ ӛӘӒӝӠӐӕӡ ӐөӥӐӠӔӑӘӗ ӛӐӒӠӐӛ 

ӗӣ ӨӔӛӝӕӘӢӐӜӗ ӮӐӮӣӜӘӡ ӫӐӚӔӑӡ, ӛӐӨӘӜ ӑӘӠӗӕӘ ӛӘӐӦӬӔӕӡ ӠӐ ӡӘөӥӐӠӘӡ ӒӐӠӕӔӣӚ ӛӜӘӨӕӜӔ- 
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ӚӝӑӐӡ, ӨӔӛӓӔӒ ӓӐӘӬӧӔӑӡ ӗӐӜӐӑӠӐӓ ӛӝӫӠӐӝӑӐӡ. ӐӡӔӗ 

ӨӔӛӗӮӕӔӕӐӨӘ  ӛӘӡӘ ӡӘөӥӐӠӔ  ӞӠӝӞӝӠӪӘӣӚӘӐ ӯӐӛӣӠӘ 

ӐӛӐөӥӐӠӔӑӔӚӘ ӫӐӚӘӡӐ (ӞӠӝӞӝӠӪӘӣӚӘ ӓӐӮӠӘӡ әӣӗӮӘӡ 

ӢӐӜӒӔӜӡӘӡӐ).  Ӕ.Ә. ӓӔӜӘӡ  ӨӔӛӗӮӕӔӕӐӨӘӪ  ӣӜӓӐ 

ӐӠӡӔӑӝӑӓӜӔӜ ӠӐӦӐӪ ӓӐӛӐӢӔӑӘӗӘ ӫӐӚӔӑӘ, ӠӝӛӚӔӑӘӪ 

ӘӛӝӥӛӔӓӔӑӔӜ ӔӚӔӥӢӠӝӜӖӔ.  ӛӐӗӘ ӒӐӕӚӔӜӘӗ ӛӘӡӘ 

ӛӝӫӠӐӝӑӐ ӣӜӓӐ ӨӔӜӔӚӓӔӡ ӠӐӦӐӪ ӒӐӠәӕӔӣӚ ӡӘөӥӐӠӔӛӓӔ 

ӡӣӠ. 76. ӔӚӔӥӢӠӝӜӔӑӘӡ ӢӠӐӜӡӚӐӪӘӣӠӘ ӛӝӫӠӐӝӑӐ ӒӘӡӝӡӨӘ 

Ӑӛ ӫӐӚӔӑӘӡ ӐӡӐӮӡӜӔӚӐӓ ӒӐӛӝӕӘӧӔӜӝӗ ӒӐӛӢӐӠӔӑӚӝӑӘӡ ӢӔӛӞӔӠӐӢӣӠӐӖӔ 

ӓӐӛӝәӘӓӔӑӣӚӔӑӘӡ ӔӥӡӞӔӠӘӛӔӜӢӣӚӘ ӛӝӜӐӪӔӛӔӑӘ.   ӐӠӡӘ ӛӓӒӝӛӐӠӔӝӑӡ ӘӛӐӨӘ  Ӡӝӛ 

ӢӔӛӞӔӠӐӢӣӠӘӡ ӒӐӖӠӓӘӗ ӒӐӛӢӐӠӔӑӚӝӑӐ ӛӪӘӠӓӔӑӐ.  ӐӜӣ ӢӔӛӞӔӠӐӢӣӠӘӡ ӖӠӓӐ ӘӬӕӔӕӡ 

ӐӢӝӛӗӐ ӡӘӗӑӣӠӘ ӠӮӔӕӔӑӘӡ ӐӛӞӚӘӢӣӓӘӡ ӒӐӖӠӓӐӡ. ӛӐӨӐӡӐӓӐӛӔ, ӨӔӒӕӘӫӚӘӐ 

ӕӘӕӐӠӐӣӓӝӗ, Ӡӝӛ ӔӠӗ-ӔӠӗӘ ӛӘӖӔӖӘ ӒӐӛӢӐӠӔӑӚӝӑӘӡ ӨӔӛӪӘӠӔӑӘӡӐ (ӔӚӔӥӢӠӝӜӗӐ 

ӛӝӫӠӐӝӑӘӡ ӓӐӛӣӮӠӣӭӔӑӘӡӐ) ӨӔӘӫӚӔӑӐ Әӧӝӡ, әӠӘӡӢӐӚӨӘ ӔӚӔӥӢӠӝӜӗӐ ӛӝӫӠӐӝӑӘӡӐӡ, 

ӛӐӗӘ ӣӠӗӘӔӠӗӥӛӔӓӔӑӐ  ӡӘӗӑӣӠ ӠӮӔӕӔӑӗӐӜ. Ӑӛ ӡӐәӘӗӮӘӡ  ӑӝӚӝӛӓӔ ӐӛӝӡӐӬӣӠӐӓ ӣӜӓӐ 

ӛӝӕӘӒӝӜӝӗ, Ӡӝӛ  ӡӐӕӐӚӔӜӢӝ ӔӚӔӥӢӠӝӜӔӑӘӡ ӢӠӐӜӡӚӐӪӘӣӠӘ (ӔӚӔӥӢӠӝӜӔӑӘӡ ӝӠӑӘӢӔӑӘ 

ӐӠ ӘӪӕӚӔӑӐ ӓӐ ӛӔӝӠӓӔӑӐ ӝӠӑӘӢӘӓӐӜ ӝӠӑӘӢӐӛӓӔ) ӛӝӫӠӐӝӑӐ ӐӠ ӐӮӓӔӜӡ ӒӐӕӚӔӜӐӡ 

ӘӓӔӐӚӣӠӘ ӒӘӡӝӡӘӡ ӘӝӜӔӑӖӔ.  ӐӛӐӡ ӐӛӧӐӠӔӑӡ Әӡ ӗӔӝӠӔӛӐӪ, Ӡӝӛ   ӡӣӤӗӐ, ӒӐӛӝӛӬӕӐӠӘ 

ӚӘӗӝӜӘӡ ӬӘӜӐӦӝӑӐ, ӢӔӛӞӔӠӐӢӣӠӘӡ ӐӑӡӝӚӣӢӣӠ  ӜӣӚӗӐӜ ӛӘӐӮӚӝӔӑӘӡӐӡ, ӛӘӘӡӬӠӐӤӕӘӡ 

ӜӣӚӘӡәӔӜ.  ӛӐӒӠӐӛ, ӗӣ ӘӝӜӔӑӘ ӒӐӓӐӘӮӠӔӑӘӐӜ ӬӝӜӐӡӬӝӠӣӚӘ  ӛӓӔӑӐӠӔӝӑӔӑӘӓӐӜ ӠӐӘӛӔ 

ӛӘӖӔӖӘӗ (өӐӜӐӠӗӔӑӘӗ, ӓӔӤӔӥӢӔӑӘӗ, ӓӘӡӚӝәӐӪӘӔӑӘӗ ӐӜ ӡӘӗӑӣӠӘ ӠӮӔӕӔӑӘӗ), ӛӐӨӘӜ 

ӒӘӡӝӡӘӡ ӢӠӐӜӡӚӐӪӘӣӠӘ ӗӕӘӡӔӑӔӑӘ ӘӠӦӕӔӕӐ.  ӨӔӡӐӑӐӛӘӡӐӓ, ӔӚӔӥӢӠӝӜӔӑӘӡ ӗӐӕӘӡӣӤӐӚӘ 

ӛӝӫӠӐӝӑӐ ӒӘӡӝӡӨӘ ӕӔӦӐӠ ӛӝӮӓӔӑӐ.  Ӕӡ әӘ ӒӐӛӝӘӬӕӔӕӡ  ӔӚӔӥӢӠӝӜӔӑӘӡ ӒӐӑӜӔӕӐӡ ӘӝӜӔӑӖӔ, 

ӠӝӛӔӚӗӐ ӬӐӜӐӪӕӚӔӑӐӛӐӪ ӓӐӐӠӦӕӘӐ әӠӘӡӢӐӚӘӡ ӒӘӡӝӡӘӡ ӘӓӔӐӚӣӠӝӑӐ (ӡӣӠ.75). 

ӑӣӜӔӑӠӘӕӘӐ,  ӞӐӣӚӘӡ ӞӠӘӜӪӘӞӘӓӐӜ ӒӐӛӝӛӓӘӜӐӠӔ, ӨӔӘӖӦӣӓӔӑӐ  ӔӚӔӥӢӠӝӜӗӐ  ӨӔӡӐӫӚӝ 

ӒӐӓӐӡӕӚӔӑӘ ӗӐӕӘӡӣӤӐӚ (ӓӐӣәӐӕӔӑӔӚ) ӛӓӒӝӛӐӠӔӝӑӔӑӨӘ.  ӐӛӘӡ ӒӐӛӝ, ӒӐӜӘӑӜӔӕӘӐӜ 

ӛӮӝӚӝӓ Әӡ ӔӚӔӥӢӠӝӜӔӑӘ, ӠӝӛӚӔӑӘӪ ӐӮӚӝӡ ӐӠӘӐӜ  ӤӔӠӛӘӡ ӖӔӓӐӞӘӠӗӐӜ, ӠӐӓӒӐӜ 

ӔӜӔӠӒӘӐ, ӠӝӛӔӚӘӪ ӨӔӯӐӮӔӑӔӑӘӡ ӒӐӛӝ ӒӐӘӑӜӔӕӐ, ӐӠӪӗӣ ӘӡӔ ӓӘӓӘӐ. ӛӝӧӕӐӜӘӚӘ 

ӛӡӯӔӚӝӑӘӓӐӜ ӨӔӡӐӫӚӔӑӔӚӘӐ ӒӐәӔӗӓӔӡ ӠӐӛӓӔӜӘӛӔ ӓӐӡәӕӜӐ: 1. ӔӚӔӥӢӠӝӒӐӛӢӐӠӔӑӚӝӑӐ 

ӓӐӛӝәӘӓӔӑӣӚӘӐ ӚӘӗӝӜӘӡ (ӛӐӡӐӚӘӡ) ӥӘӛӘӣӠ ӨӔӛӐӓӒӔӜӚӝӑӐӖӔ, ӛӐӚӔӒӘӠӔӑӔӚӘ 

ӔӚӔӛӔӜӢӔӑӘӡ өӐӗӕӚӘӗ ӓӐ ӛӘӡ ӡӘӡӣӤӗӐӕӔӖӔ. 2. ӔӚӔӥӢӠӝӒӐӛӢӐӠӔӑӚӝӑӐ  

ӓӐӛӝәӘӓӔӑӣӚӘӐ ӚӘӗӝӜӘӡ (ӛӐӡӐӚӘӡ) ӨӘӜӐӒӐӜ ӡӢӠӣӥӢӣӠӐӡӐ ӓӐ ӓӐӛӐӮӘӜӯӔӑӘӡ 

ӮӐӠӘӡӮӖӔ, ӠӝӛӔӚӨӘӪ ӛӝӘӐӖӠӔӑӐ  ӓӔӤӔӥӢӔӑӘ (ӬӔӠӢӘӚӝӕӐӜӘ, ӮӐӖӝӕӐӜӘ, ӛӝӪӣӚӝӑӘӗӘ). 

Ӕӡ әӘ ӨӔӡӐӫӚӔӑӔӚӘӐ ӞӚӐӡӢӘәӣӠӘ ӓӔӤӝӠӛӐӪӘӘӗ, ӬӠӗӝӑӘӗ ӐӜ ӠӐӓӘӐӪӘӘӗ ӘӥӜӔӡ 

ӒӐӛӝӬӕӔӣӚӘ, ӠӐӓӒӐӜ ӞӚӐӡӢӘәӣӠӘ ӓӔӤӝӠӛӐӪӘӐ ӓӐәӐӕӨӘӠӔӑӣӚӘӐ 

әӠӘӡӢӐӚӝӒӠӐӤӘӐӡӗӐӜ  (әӠӘӡӢӐӚӝӒӠӐӤӘӣӚӘӐ, ӮӐӖӝӕӐӜӘ ӓӔӤӔӥӢӔӑӘ ӓӐ ӛӐӗӘ 

ӛӝӫӠӐӝӑӐ-ӡӠӘӐӚӘӡ ӡӘӑӠӢӧӔӔӑӘ, ӐӡӔӕӔ ӝӠӔӣӚӔӑӘӡ ӬӐӠӛӝӥӛӜӐ, ӠӔәӠӘӡӢӐӚӘӖӐӪӘӘӡ 

ӘӥӜӔӑӐ ӗӣ ӓӔӤӝӠӛӐӪӘӣӚӘ) ӐӥӔӓӐӜ ӒӐӛӝӛӓӘӜӐӠӔӝӑӡ, Ӡӝӛ ӞӚӐӡӢӘәӣӠӘ ӓӔӤӝӠӛӐӪӘӐ 

ӣӐӠӧӝӤӘӗӐӓ ӛӝӥӛӔӓӔӑӡ ӔӚӔӥӢӠӝӒӐӛӢӐӠӔӑӚӝӑӐӖӔ.  3. ӢӔӛӞӔӠӐӢӣӠӘӡ  ӨӔӛӪӘӠӔ- 
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ӑӘӗ  ӔӚӔӥӢӠӝӒӐӛӢӐӠӔӑӚӝӑӐ  ӘӖӠӓӔӑӐ (ӬӘӜӐӦӝӑӐ ӛӪӘӠӓӔӑӐ) ӓӐ ӢӔӛӞӔӠӐӢӣӠӘӡ  

ӐӑӡӝӚӣӢӣӠ  ӜӣӚӖӔ ӕӦӔӑӣӚӝӑӗ  ӬӘӜӐӦӝӑӘӡ  ӜӣӚӐӛӓӔ ӨӔӛӪӘӠӔӑӐӡ.  Ӑӛ ӓӠӝӡ 

ӔӚӔӥӢӠӝӜӔӑӘ ӧӝӕӔӚӒӕӐӠӘ ӨӔӯӐӮӔӑӘӡ ӒӐӠӔӨӔ ӒӐӘӕӚӘӐӜ әӠӘӡӢӐӚӡ, ӠӐӓӒӐӜӐӪ ӘӝӜӔӑӘ 

ӘӛӧӝӤӔӑӘӐӜ ӬӝӜӐӡӬӝӠӣӚ ӛӓӒӝӛӐӠӔӝӑӐӨӘ ӓӐ ӐӠӐ ӒӕӐӥӕӡ ӡӘӗӑӣӠӘ ӠӮӔӕӔӑӘ, ӠӝӛӔӚӘӪ 

ӮӔӚӡ ӨӔӣӨӚӘӓӐ ӛӐӗ ӛӝӫӠӐӝӑӐӡ. Ӑӛ ӛӝӕӚӔӜӐӡ, ӠӝӒӝӠӪ ӒӕӐӮӡӝӕӡ- ӔӬӝӓӔӑӐ ӖӔӒӐӛӢӐӠӝӑӐ.  

XII ӗӐӕӘ 

ӤӮӕӜӘӚӔӑӘӡ  ӛӔӢӐӚӣӠӒӘӐ  ӓӐ  әӝӛӞӝӖӘӪӘӣӠӘ  ӛӐӡӐӚӔӑӘ 

$ 1.  ӤӮӕӜӘӚӔӑӘӡ  ӛӔӢӐӚӣӠӒӘӐ 

ӤӮӕӜӘӚӔӑӘӡ ӛӔӢӐӚӣӠӒӘӐ ӐӠӘӡ ӛӔӪӜӘӔӠӔӑӘӡӐ ӓӐ ӢӔӥӜӘәӘӡ Әӡ ӛӘӛӓӘӜӐӠӔӝӑӐ, 

ӠӝӛӔӚӘӪ ӐӔӠӗӘӐӜӔӑӡ ӛӔӗӝӓӔӑӡ  ӚӘӗӝӜӗӐ ӤӮӕӜӘӚӔӑӘӡ ӓӐӛӖӐӓӔӑӘӡ, ӨӔӜӐӓӜӝӑӔӑӘӡ ӓӐ 

ӚӘӗӝӜӗӐ  ӛӡӒӐӕӡӘ ӨӔӜӐӔӠӗӔӑӘӡ, ӜӐӮӔӕӐӠӤӐӑӠӘәӐӢӔӑӘӡ ӐӜ ӛӐӗӒӐӜ ӛӘӦӔӑӣӚӘ 

ӜӐӛӖӐӓӔӑӘӡӐ ӗӣ ӜӐӠӔӕӔӑӘӡ ӡӐӮӘӗ ӛӘӦӔӑӐӡ ӐӠӐӚӘӗӝӜӣӠ ӤӮӕӜӘӚӔӑӗӐӜ, ӫӘӠӘӗӐӓӘ 

әӝӛӞӝӜӔӜӢӘӡ ӒӐӓӜӝӑӘӡ ӒӐӠӔӨӔ. ӐӡӔӗ ӜӐӛӖӐӓӔӑӡ ӛӘӔәӣӗӕӜӔӑӘӐӜ ӤӘӚӢӠӔӑӘ, ӤӝӠӝӕӐӜӘ 

ӡӐәӘӡӠӔӑӘ  ӓӐ ӬӘӜӐӡӬӐӠӒӐӜӡӐӖӦӕӠӣӚӘ ӨӔӛӐӓӒӔӜӚӝӑӘӡ ӛӥӝӜӔ ӛӐӡӐӚӔӑӘ, ӠӝӛӚӔӑӘӪ 

ӨӔӓӒӔӑӘӐӜ ӚӘӗӝӜӔӑӘӡӐ ӓӐ ӟӐӜӒӔӣӚӔӑӘӡӐӒӐӜ, ӚӘӗӝӜӘӡӐ ӓӐ ӞӝӚӘӛӔӠӔӑӘӡӐӒӐӜ ӓӐ ӡӮӕӐ.  

ӤӮӕӜӘӚӔӑӘӡ ӛӔӢӐӚӣӠӒӘӐ ӛӝӘӪӐӕӡ ӨӔӛӓӔӒ ӫӘӠӘӗӐӓ ӢӔӥӜӝӚӝӒӘӣӠ ӝӞӔӠӐӪӘӔӑӡ: 

ӫӘӠӘӗӐӓӘ  ӚӘӗӝӜӣӠӘ ӤӮӕӜӘӚӔӑӘӡ  ӛӘӦӔӑӐ ӓӐ  ӛӐӗӒӐӜ  ӜӐӠӔӕӘӡ  ӛӝӛӖӐӓӔӑӐ; ӤӮӕӜӘӚӘӡ 

ӐӜ ӜӐӠӔӕӘӡ ӓӐӬӜӔӮӐ  ӓӐ  ӡӐӬӧӘӡ ӜӐӛӖӐӓӐӛӓӔ  ӛӘӧӕӐӜӐ; ӨӔӪӮӝӑӐ.  

ӛӘӦӔӑӐ. ӤӮӕӜӘӚӔӑӘ, ӠӝӛӔӚӗӐӪ ӒӐӛӝӘӧӔӜӔӑӔӜ ӤӮӕӜӘӚӗӐ ӛӔӢӐӚӣӠӒӘӐӨӘ, 

ӨӔӓӒӔӑӘӐӜ 0,01-500 ӛәӛ ӖӝӛӘӡ ӜӐӬӘӚӐәӔӑӘӡӐӒӐӜ. ӛӐӗӘ ӛӘӦӔӑӐ ӮӓӔӑӐ ӛӔӥӐӜӘәӣӠӘ ӓӐ 

ӤӘӖӘәӣӠ-ӥӘӛӘӣӠӘ ӛӔӗӝӓӔӑӘӗ.  ӛӔӥӐӜӘәӣӠ  ӛӔӗӝӓӔӑӡ ӛӘӐәӣӗӕӜӔӑӔӜ  ӛӧӐӠӘ 

ӜӘӕӗӘӔӠӔӑӔӑӘӡ  ӐӜ ӛӐӗӘ ӨӔӜӐӔӠӗӔӑӘӡ ӓӐӥӣӪӛӐӪӔӑӐӡ, ӐӡӔӕӔ ӗӮӔӕӐӓӘ ӚӘӗӝӜӔӑӘӡӐ ӓӐ 

ӛӐӗӘ ӜӐӔӠӗӔӑӘӡ ӓӐӜӐӬӔӕӠӔӑӐӡ (ӓӘӡӞӔӠӒӘӠӔӑӐӡ).  ӓӐӥӣӪӛӐӪӔӑӐ ӛӘӛӓӘӜӐӠӔӝӑӡ 

ӛӔӥӐӜӘәӣӠӘ ӬӘӡӥӕӘӚӔӑӘӗ, ӠӘӡ ӨӔӛӓӔӒӐӪ, ӫӐӑӕӔӑӘӡ ӛӝӮӡӜӘӡ ӛӘӖӜӘӗ, ӮӓӔӑӐ ӛӘӦӔӑӣӚӘ 

ӜӐӬӘӚӐәӔӑӘӡ ӒӐӛӝӬӕӐ. ӗӮӔӕӐӓӘ ӛӐӡӐӚӔӑӘӡӒӐӜ әӘ ӤӮӕӜӘӚӔӑӘӡ ӛӘӦӔӑӐ ӮӓӔӑӐ ӐӘӠӘӡ ӐӜ  

ӒӐӛӓӜӐӠӘ ӡӘӗӮӘӡ ӜӐәӐӓӘӗ, ӐӡӔӕӔ ӞӚӐӖӛӣӠӘ ӓӐ ӡӮӕӐ ӛӔӗӝӓӔӑӘӗӐӪ.  ӤӘӖӘәӣӠ-ӥӘӛӘӣӠ 

ӛӔӗӝӓӔӑӡ ӛӘӔәӣӗӕӜӔӑӘӐӜ: ӚӘӗӝӜӗӐ ӟӐӜӒӔӣӚӔӑӘӡ ӐӦӓӒӔӜӐ ӜӐӮӨӘӠӑӐӓӘӗ, ӬӧӐӚӑӐӓӘӗ 

ӐӜ ӛӐӗӘ ӨӔӛӪӕӔӚӘ ӐӘӠӔӑӘӗ. ӗӔӠӛӣӚ-ӚӘӗӝӜӣӠӘ  ӛӔӗӝӓӔӑӘ-ӟӐӜӒӔӣӚӔӑӘӡ, 

ӰӐӚӝӒӔӜӘӓӔӑӘӡ ӓӐ ӡӮӕӐ ӚӘӗӝӜӣӠӘ ӨӔӜӐӔӠӗӔӑӘӡ ӐӦӓӒӔӜӐ ӡӮӕӐ ӚӘӗӝӜӔӑӘӗ,  

ӔӚӔӥӢӠӝӚӘӢӔӑӘӡ ӔӚӔӥӢӠӝӚӘӖӘӗӐ ӓӐ ӛӐӠӘӚӗӐ ӨӔӜӐӓӜӝӑӔӑӘӗ. 

ӓӐӬӜӔӮӐ.  ӓӐӬӜӔӮӘӡ ӛӘӖӐӜӘӐ ӤӮӕӜӘӚӔӑӘӓӐӜ ӛӘӕӘӦӝӗ ӜӐӛӖӐӓӘӡ 

ӜӐӮӔӕӐӠӤӐӑӠӘәӐӢӘ: ӦӔӠӝӔӑӘ, ӛӘӚӔӑӘ, ӠӒӝӚӔӑӘ ӓӐ ӡӮӕӐ, ӠӝӛӔӚӗӐӪ ӔӥӜӔӑӐӗ ӛӘӡӐӦӔӑӘ 

ӜӐӛӖӐӓӘӡ ӑӝӚӝ ӡӐӮӔӡӗӐӜ ӛӘӐӮӚӝӔӑӣӚӘ ӤӝӠӛӐ.  ӓӐӬӜӔӮӘӡ ӡӐӮӔӔӑӘӐ: ӔӠӗӘ, ӝӠӘӕӔ ӐӜ 

ӧӕӔӚӐ ӛӮӠӘӓӐӜ ӓӐӬӜӔӮӐ, ӛӧӐӠ ӚӘӗӝӜӣӠ ӛӐӢӠӘӪӐӨӘ, ӒӐӒӚӘӜӕӐ, ӘӖӝӡӢӐӢӘәӣӠӘ ӓӐӬӜӔӮӐ  

ӡӘӗӮӘӗ ӐӜ ӐӘӠӘӗ, ӡӬӠӐӤӘ ӓӐӬӜӔӮӐ, ӓӐӬӜӔӮӐ ӐӤӔӗӥӔӑӘӗ ӓӐ ӡӮӕӐ.  Ӑӛ ӓӠӝӡ ӮӓӔӑӐ  

ӤӮӕӜӘӚӘӡ ӜӐӬӘӚӐәӔӑӘӡ ӨӔӛӭӘӓӠӝӔӑӐ, ӞӚӐӡӢӘәӣӠӘ ӓӔӤӝӠӛӐӪӘӘӡ ӒӐӛӝ. ӐӡӔӗ 

ӨӔӛӗӮӕӔӕӔӑӨӘ  ӮӨӘӠӐӓ ӘӧӔӜӔӑӔӜ ӠӐӘӛӔ ӗӮӔӕӐӓ ӨӔӛӐәӐӕӨӘӠӔӑӔӚӡӐӪ.  ӓӐӬӜӔӮӐ  ӨӔӘӫӚӔӑӐ  
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ӛӘӛӓӘӜӐӠӔӝӑӓӔӡ  ӪӘӕӐӓ ӝӗӐӮӘӡ ӐӜ ӛӐӦӐӚ ӢӔӛӞӔӠӐӢӣӠӐӖӔ. ӧӕӔӚӐ ӨӔӛӗӮӕӔӕӐӨӘ ӤӮӕӜӘ- 

ӚӘӡ ӓӐӬӜӔӮӘӡ ӨӔӛӓӔӒ ӕӦӔӑӣӚӝӑӗ ӤӝӠӝӕӐӜ әӝӛӞӐӥӢӣӠ ӛӐӡӐӚӐӡ, ӠӝӛӔӚӡӐӪ ӒӐӐөӜӘӐ 

ӡӐәӛӐӠӘӡӘ ӛӔӥӐӜӘәӣӠӘ ӡӘӛӢәӘӪӔ, ӛӘӡӘ ӨӔӛӓӒӝӛӘ ӓӐӛӣӨӐӕӔӑӘӡӐӗӕӘӡ.  

 ӨӔӪӮӝӑӐ-ӑӝӚӝ ӝӞӔӠӐӪӘӐ ӔӡӐӐ ӨӔӪӮӝӑӐ, ӠӝӛӚӘӡ ӓӠӝӡӐӪ ӕӐӮӓӔӜӗ ӜӐӛӖӐӓӘӡ 

ӗӔӠӛӣӚ ӓӐӛӣӨӐӕӔӑӐӡ, ӨӔӛӐӓӒӔӜӔӚӘ әӝӛӞӝӜӔӜӢӔӑӘӓӐӜ ӗӣӜӓӐӪ ӔӠӗ-ӔӠӗӘӡ ӓӜӝӑӘӡ 

ӢӔӛӞӔӠӐӢӣӠӘӡ ӥӕӔӛӝӗ.  ӨӔӪӮӝӑӘӡ ӛӘӖӐӜӘӐ ӜӐӛӖӐӓӘӡ ӡӘӛәӕӠӘӕӘӡ ӒӐӖӠӓӐ ӓӐ 

әӝӛӞӚӔӥӡӣӠӘ ӤӘӖӘәӣӠ-ӛӔӥӐӜӘәӣӠӘ ӗӕӘӡӔӑӔӑӘӡ ӨӔӜӐӠөӣӜӔӑӐ. ӛӠӐӕӐӚәӝӛӞӝӜӔӜӢӘӐӜӘ 

ӡӘӡӢӔӛӔӑӘӡ ӨӔӪӮӝӑӐ ӫӜӔӚӓӔӑӐ, ӣӠӗӘӔӠӗӓӘӤӣӖӘӘӡ  ӒӐӛӝ. ӐӡӔӗ ӨӔӛӗӮӕӔӕӔӑӨӘ  ӨӔӪӮӝӑӐ 

ӨӔӘӫӚӔӑӐ ӒӐӜӮӝӠӪӘӔӚӓӔӡ ӗӮӔӕӐӓӘ ӤӐӖӘӡ ӬӐӠӛӝӥӛӜӘӗ (ӨӔӪӮӝӑӐ ӗӮӔӕӐӓӘ ӤӐӖӘӗ). 

ӠӝӒӝӠӪ  ӬӔӡӘ, ӨӔӪӮӝӑӐ ӛӘӛӓӘӜӐӠӔӝӑӡ ӓӐӛӪӐӕ ӐӠӔӔӑӨӘ (ӘӜӔӠӢӣӚӘ ӐӘӠӔӑӘ) ӐӜ ӐӦӛӓӒӔӜ 

ӐӠӔӔӑӨӘ (ӬӧӐӚӑӐӓӘ, ӜӐӮӨӘӠӑӐӓ ӨӔӛӪӕӔӚӘ ӐӘӠӔӑӘ)  ӐӡӔӕӔ ӕӐәӣӣӛӨӘ. 

ӤӮӕӜӘӚӔӑӘӗ ӛӘӦӔӑӣӚ ӜӐӛӖӐӓӔӑӡ  ӒӐӛӝӘӧӔӜӔӑӔӜ: ӤӘӚӢӠӔӑӐӓ, ӛӐӜӥӐӜӐӗӐ 

ӜӐӬӘӚӔӑӐӓ, ӮӔӚӡӐӬӧӝӗӐ ӛӔӥӐӜӘӖӛӔӑӐӓ, ӨӣӐӡӐӓӔӑӔӑӐӓ, әӑӘӚӐӜӔӑӐӓ,  ӐӜӢӘӤӠӘӥӪӘӣӚӘ 

ӛӐӡӐӚӔӑӘӡ ӓӐӡӐӛӖӐӓӔӑӚӐӓ, ӛӧӐӠӘ ӨӔӖӔӗӕӘӡ ӜӐӛӖӐӓӔӑӐӓ, ӛӐӒӐӚӘӗӐӓ, ӡӠӘӐӚӘӡ 

ӡӐәӘӡӠӔӑӐӓ. ӛӐӦӐӚӢӔӛӞӔӠӐӢӣӠӣӚӘ ӛӐӡӐӚӔӑӘ  ӛӘӦӔӑӣӚӘӐ ӫӜӔӚӐӓ ӛӓӜӝӑӘ 

ӚӘӗӝӜӔӑӘӗ (W, Mo, Nb, Та, Zr, Re, Ti  ӓӐ ӡӮӕӐ). ӛӐӗ  ӒӐӛӝӘӧӔӜӔӑӔӜ  ӐӕӘӐӪӘӐӨӘ, 

ӔӚӔӥӢӠӝӢӔӥӜӘәӐӨӘ, ӠӐӓӘӝӢӔӥӜӘәӐӨӘ ӓӐ ӡӮӕӐ.  ӑӘӠӗӕӣӚ ӔӜӔӠӒӔӢӘәӐӨӘ ӒӐӛӝӘӧӔӜӔӑӔӜ 

(W, Mo, Nb, Та, Zr, Re, Ti  ӓӐ ӡӮӕӐ) ӔӚӔӛӔӜӢӔӑӘӗ ӛӘӦӔӑӣӚ ӜӐӛӖӐӓӔӑӡ. ӛӐӗ ӘӧӔӜӔӑӔӜ 

ӠӝӒӝӠӪ  ӛӨӗӐӜӗӥӐӕӔӑӡ, ӨӔӛӜӔӚӔӑӚӔӑӡ,  ӛӐӠӔӒӣӚӘӠӔӑӔӚ ӦӔӠӝӔӑӡ ӓӐ ӡӘӗӑӝӒӐӛӝӛӧӝӤ  

ӔӚӔӛӔӜӢӔӑӡ.  ӣӜӓӐ ӒӕӐӮӡӝӕӓӔӡ, Ӡӝӛ ӤӮӕӜӘӚӔӑӘӗ ӛӘӦӔӑӣӚ ӜӐӛӖӐӓӔӑӡ Ӑӥӕӗ ӠӝӒӝӠӪ 

ӓӐӓӔӑӘӗӘ, ӐӡӔӕӔ ӣӐӠӧӝӤӘӗӘ ӗӕӘӡӔӑӔӑӘ. ӐӛӘӢӝӛӐӪ ӬӘӜӐӡӬӐӠ ӣӜӓӐ ӒӐӜӘӡӐӖӦӕӠӝӡ Әӡ 

ӒӐӠӔӛӝ ӓӐ ӛӝӗӮӝӕӜӔӑӘ, ӡӐӓӐӪ ӛӐӗ ӒӐӛӝӧӔӜӔӑӐӡ ӕӒӔӒӛӐӕӗ ӓӐ ӨӔӛӓӔӒ ӒӐӓӐӬӧӓӔӡ 

ӨӔӡӐӤӔӠӘӡӘӐ ӗӣ ӐӠӐ ӐӡӔӗӘ ӜӐӛӖӐӓӘӡ ӒӐӛӝӧӔӜӔӑӐ.  

$  2.  әӝӛӞӝӖӘӪӘӣӠӘ ӛӐӡӐӚӔӑӘ 

әӝӛӞӝӖӘӪӘӣӠӘ ӛӐӡӐӚӔӑӘ ӛӠӐӕӐӚәӝӞӝӜӔӜӢӘӐӜӘ ӛӐӡӐӚӔӑӘӐ, ӠӝӛӔӚӗӐ 

ӨӔӛӐӓӒӔӜӚӝӑӐӨӘӪ ӐӠӘӡ ӫӘӠӘӗӐӓӘ ӞӚӐӡӢӘәӣӠӘ ӤӣӫӔ (ӛӐӢӠӘӪӐ) ӓӐ ӐӠӛӘӠӔӑӣӚӘӐ 

ӨӔӛӐӕӡӔӑӚӔӑӘӗ, ӠӝӛӚӔӑӘӪ ӒӐӛӝӘӠөӔӕӘӐӜ ӛӐӦӐӚӘ ӡӘӛӐӒӠӘӗ, ӡӘӛӢәӘӪӘӗ ӓӐ Ӑ.Ө. 

ӡӮӕӐӓӐӡӮӕӐ ӜӘӕӗӘӔӠӔӑӐӗӐ ӨӔӠөӔӕӐ  ӒӕӐӫӚӔӕӡ ӐӮӐӚӘ ӛӐӡӐӚӘӡ ӛӘӦӔӑӘӡ ӡӐӨӣӐӚӔӑӐӡ, 

ӠӝӛӔӚӗӐ ӗӕӘӡӔӑӔӑӘ ӠӝӒӝӠӪ  ӠӘӪӮӝӑӠӘӕӐӓ, ӐӡӔӕӔ ӮӐӠӘӡӮӝӑӠӘӕӐӓ ӒӐӜӡӮӕӐӕӓӔӑӐ ӛӘӡӘ 

ӛӓӒӔӜӔӚӘ  ӨӔӛӐӕӡӔӑӚӔӑӘӡӐӒӐӜ.  ӐӠӔӒӣӚӘӠӔӑӔӜ ӠӐ ӛӐӢӠӘӪӘӡӐ ӓӐ ӨӔӛӐӕӡӔӑӚӘӡ 

ӗӐӜӐӤӐӠӓӝӑӐӡ, ӐӡӔӕӔ ӣӠӗӘӔӠӗӝӠӘӔӜӢӐӪӘӐӡ, ӦӔӑӣӚӝӑӔӜ ӛӐӡӐӚӐӗӐ ӤӐӠӗӝ ӡӞӔӥӢӠӡ, 

ӡӐӭӘӠӝ ӗӕӘӡӔӑӐӗӐ ӔӠӗӝӑӚӝӑӘӗ. ӣӐӛӠӐӕӘ  әӝӛӞӝӖӘӢӘ ӑӔӕӠӐӓ ӐӭӐӠӑӔӑӡ ӗӐӕӘӡӘ 

ӛӔӥӐӜӘәӣӠӘ ӗӕӘӡӔӑӔӑӘӗ ӢӠӐӓӘӪӘӣӚ  ӛӐӡӐӚӔӑӡ ӓӐ ӐӛӐӡӗӐӜ ӔӠӗӐӓ  ӐӠӘӐӜ ӣӤӠӝ 

ӛӡӣӑӣӥӘ.  ӐӛӘӡ ӧӕӔӚӐӖӔ ӗӕӐӚӡӐөӘӜӝ ӛӐӒӐӚӘӗӘӐ Ӕ.Ӭ. „ӓӡӞ“ (ӓӐӬӜӔӮӘӚӘ ӮӘӡ ӜӐӮӔӠӮӘ), 

ӠәӘӜӐӑӔӢӝӜӘ, ӠӝӛӚӘӡӒӐӜӐӪ ӐӨӔӜӔӑӔӜ ӡӐӮӚӔӑӡ, ӐӒӔӑӔӜ ӮӘӓӔӑӡ, ӐӛӖӐӓӔӑӔӜ ӑӝӫӔӑӡ, әӝӭӔӑӡ 

ӓӐ ӡӮӕӐ. ӞӘӠӕӔӚӐӓ  ӛӡӒӐӕӡӘ әӝӜӡӢӠӣӥӪӘӐ ӒӐӛӝӘӧӔӜӐ ӑӔӠӫӔӜӛӐ ӐӠӥӘӢӔӥӢӝӠӛӐ ӛӜӔӡӘәӚӛӐ 

437 ӬӔӚӡ, өӕӔӜӡ ӔӠӐӛӓӔ.  ӛӐӜ ӛӐӠӛӐӠӘӚӝӨӘ өӐӐӧӝӚӐ 2 -ӛӔӢӠӘӐӜӘ  ӠәӘӜӘӡ ӦӔӠӝӔӑӘ, Ӡӝӛ 

ӛӝӔӮӓӘӜӐ 4-6- ӛӔӢӠӘӐӜӘ ӡӘӕӠӪӘӡ ӒӐӓӐӮӣӠӕӐ, ӠӐӗӐ Ӑӛ әӝӜӡӢӠӣӥӪӘӐӡ ӒӐӔӫӚӝ ӓӐӫӐӑӣ- 
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ӚӝӑӘӡӐӗӕӘӡ (ӛӐӠӛӐӠӘӚӝ ӛӧӘӤӔӐ). әӝӛӞӝӖӘӪӘӣӠӘ ӛӐӡӐӚӔӑӘӡ әӝӛӞӝӜӔӜӢӔӑӐӓ 

ӒӐӛӝӘӧӔӜӔӑӔӜ ӡӮӕӐӓӐӡӮӕӐ ӛӐӡӐӚӔӑӡ -ӚӘӗӝӜӔӑӡ, әӔӠӐӛӘәӐӡ, ӛӘӜӐӡ, ӞӚӐӡӢӛӐӡӡ, ӜӐӮӨӘӠӑӐӓӡ 

ӓӐ ӡӮӕӐ. ӪӜӝӑӘӚӘӐ ӛӠӐӕӐӚәӝӛӞӝӜӔӜӢӘӐӜӘ әӝӛӞӝӖӘӪӘӣӠӘ ӛӐӡӐӚӔӑӘ-ӜӐӮӔӕӠӐӓ 

ӛӐӢӠӘӪӣӚӘ, ӠӝӓӔӡӐӪ ӔӠӗ ӛӐӡӐӚӐӨӘ ӒӕӐӥӕӡ ӠӐӛӓӔӜӘӛӔ ӛӐӢӠӘӪӐ.   ӜӐӮӔӕӠӐӓ  

ӰӘӑӠӣӓӣӚӘ -ӠӝӓӔӡӐӪ ӒӐӛӝӘӧӔӜӔӑӐ ӡӮӕӐӓӐӡӮӐ ӨӔӛӐӕӡӔӑӚӔӑӘ. ӨӔӛӐӕӡӔӑӔӚӘ 

ӒӐӜӡӐӖӦӕӠӐӕӡ ӛӐӡӐӚӘӡ ӡӘӛӐӒӠӔӡ, ӡӘӛӢәӘӪӔӡ ӓӐ ӓӔӤӝӠӛӘӠӔӑӘӡ ӞӐӠӐӛӔӢӠӔӑӡ, ӮӝӚӝ 

ӛӐӢӠӘӪӐ ӣӖӠӣӜӕӔӚӧӝӤӡ ӛӐӡӐӚӘӡ ӛӝӜӝӚӘӗӣӠӝӑӐӡ, ӨӔӛӐӕӡӔӑӚӘӡӐӗӕӘӡ ӫӐӑӕӘӡ 

ӒӐӓӐӪӔӛӐӡ ӓӐ ӛӓӒӠӐӓӝӑӐӡ, ӡӮӕӐӓӐӡӮӕӐ ӒӐӠӔ ӖӔӛӝӥӛӔӓӔӑӔӑӖӔ. әӝӛӞӝӖӘӪӘӣӠӘ 

ӛӐӡӐӚӔӑӘӡ ӡӢӠӣӥӢӣӠӐ ӘӧӝӤӐ ӠӐӛӓӔӜӘӛӔ әӚӐӡӐӓ: ӤӔӜӝӕӐӜӘ, ӑӝӭәӝӕӐӜӘ, 

ӓӘӡӞӔӠӡӘӣӚӐӓ  ӒӐӜӛӢәӘӪӔӑӣӚӘ,  ӒӐӜӛӢәӘӪӔӑӣӚӘ 

ӜӐӬӘӚӐәӔӑӘӗ ӓӐ ӜӐӜӝәӝӛӞӝӖӘӢӔӑӘ.  

ӞӝӚӘӛӔӠӣӚӘ әӝӛӞӝӖӘӪӘӣӠӘ ӛӐӡӐӚӔӑӘ-әӝӛӞӝӖӘӢӔӑӘ, ӠӝӛӚӔӑӨӘӪ ӛӐӢӠӘӪӐӓ 

ӒӐӛӝӧӔӜӔӑӣӚӘӐ ӞӝӚӘӛӔӠӔӑӘ, ӘӡӘӜӘ ӛӘӔәӣӗӕӜӔӑӘӐӜ ӧӕӔӚӐӖӔ ӤӐӠӗӝӓ ӒӐӛӝӧӔӜӔӑӣӚ 

ӛӐӡӐӚӐӗӐ ӡӐӮӔӝӑӔӑӡ. ӛӐӗӘ ӒӐӛӝӧӔӜӔӑӐ ӘӫӚӔӕӐ ӓӘӓ ӔәӝӜӝӛӘӣӠ ӔӤӔӥӢӡ. ӔӠӗ-ӔӠӗӘ 

ӛӘӖӔӖӘ ӐӠӘӡ ӡӘӛӡӣӑӣӥӔ.  ӛӐӒ., әӝӡӛӝӡӡӐ ӓӐ ӐӕӘӐӪӘӐӨӘ ӛӘӡӘ ӒӐӛӝӧӔӜӔӑӐ ӘӫӚӔӕӐ 

ӡӐӨӣӐӚӔӑӐӡ ӬӝӜӘӡ ӧӝӕӔӚ 1 әӒ-ӖӔ ӓӐӘӖӝӒӝӡ  ӓӐӮӚӝӔӑӘӗ 1000 ӐӨӨ ӓӝӚӐӠӘ. 

ӛӘӜӐӞӚӐӡӢӛӐӡӐ-ӞӝӚӘӛӔӠӣӚӘ әӝӛӞӝӖӘӪӘӣӠӘ ӛӐӡӐӚӔӑӘ - ӠӝӛӚӔӑӘӪ 

ӐӠӛӘӠӔӑӣӚӜӘ ӐӠӘӐӜ ӒӐӛӓӜӐӠӘ, ӐӠӐӝӠӒӐӜӣӚ ӛӘӜӘӓӐӜ ӛӘӦӔӑӣӚӘ ӑӝӭәӝӔӑӘӗ.  ӛӐӢӠӘӪӘӡ 

ӡӐӮӘӗ ӛӐӗӨӘ ӒӐӛӝӧӔӜӔӑӣӚӘӐ ӗӔӠӛӝӠӔӐӥӢӘӣӚӘ ӡӘӜӗӔӢӘәӣӠӘ ӤӘӡӔӑӘ ӓӐ 

ӗӔӠӛӝӞӚӐӡӢӘәӣӠӘ ӞӝӚӘӛӔӠӔӑӘ. ӘӡӘӜӘ ӡӐәӛӐӝӓ ӘӐӤӘӐ, ӒӐӛӝӘӧӔӜӔӑӔӜ-ӛӨӔӜӔӑӚӝӑӐӨӘ, 

ӠӐӓӘӝӢӔӥӜӘәӐӨӘ, ӡӞӝӠӢӣӚ ӘӐӠӐӦӔӑӨӘ, ӛӘӜӐӞӐәӔӢӔӑӨӘ ӓӐ ӡӮӕӐ. 

ӜӐӮӨӘӠӑӐӓӞӚӐӡӢӛӐӡӐ –ӨӔӛӐӕӡӔӑӚӐӓ ӛӐӗӨӘ ӒӐӛӝӘӧӔӜӔӑӐ ӜӐӮӨӘӠӑӐӓӘӡ ӑӝӭәӝӔӑӘ, 

ӛӐӗ ӦӔӑӣӚӝӑӔӜ ӡӘӜӗӔӢӘәӣӠӘ ӓӐ ӑӣӜӔӑӠӘӕӘ ӑӝӭәӝӔӑӘӓӐӜ, ӪӔӚӣӚӝӖӘӡ, ӜӐӕӗӝӑӘӡӐ 

ӓӐ ӥӕӐӜӐӮӨӘӠӘӡ ӥӐӜӔӑӘӓӐӜ. ӜӐӮӨӘӠӑӐӓӞӚӐӡӢӛӐӡӔӑӘӡӗӕӘӡ ӒӐӛӝӘӧӔӜӔӑӐ ӘӒӘӕӔ ӛӐӢӠӘӪӔӑӘ, 

ӠӐӪ ӛӘӜӐӞӚӐӡӢӛӐӡӔӑӘӡӐӗӕӘӡ. ӛӐӗӘ ӫӘӠӘӗӐӓӘ ӣӞӘӠӐӢӔӡӝӑӐ ӛӘӜӐӞӚӐӡӢӛӐӡӔӑӗӐӜ 

ӨӔӓӐӠӔӑӘӗ ӘӡӐӐ, Ӡӝӛ  Ӑӥӕӡ ӓӐӑӐӚӘ ӡӘӛәӕӠӘӕӔ, ӓӠӔәӐӓӝӑӘӡ ӛӐӦӐӚӘ ӛӝӓӣӚӘ, 

ӡӘӛӡӣӑӣӥӔ ӓӐ ӡӘӛӐӒӠӔ. ӘӡӘӜӘ ӒӐӛӝӘӠөӔӕӘӐӜ, ӞӠӐӥӢәӣӚӐӓ,  ӜӣӚӝӕӐӜӘ  ӮӐӖӝӕӐӜӘ 

ӒӐӤӐӠӗӝӔӑӘӡ әӝӔӤӘӪӘӔӜӢӘӗ. ӘӡӘӜӘ әӐӠӒӐӓ ӐӢӐӠӔӑӔӜ ӓӔӜӡ ӓӐ Ӑӥӕӗ ӨӐӕӘ ӤӔӠӘ. 

ӒӐӛӝӘӧӔӜӔӑӐ ӐӕӘӐӪӘӐӨӘ, ӠӐәӔӢӛӨӔӜӔӑӚӝӑӐӨӘ, ӛӐӜӥӐӜӐӗӛӨӔӜӔӑӚӝӑӐӨӘ, әӝӡӛӝӡӣӠ 

ӛӨӔӜӔӑӚӝӑӐӨӘ, ӡӐӛӔӓӘӪӘӜӝ ӢӔӥӜӘәӘӡ ӬӐӠӛӝӔӑӐӨӘ ӓӐ ӡӮӕӐ. ӜӐӮӨӘӠӑӐӓӘӡ  ӑӝӭәӝӡӐ ӓӐ 

ӜӐӮӨӘӠӑӐӓӘӡ ӛӐӢӠӘӪӘӡӐӒӐӜ әӘ ӦӔӑӣӚӝӑӔӜ әӝӛӞӝӖӘӪӘӣӠ ӜӐӮӨӘӠӑӐӓ–ӒӠӐӤӘӢӣӚ ӓӐ 

ӛӐӦӐӚӘ ӗӔӠӛӝӛӔӓӔӒӝӑӘӡ ӛӥӝӜӔ ӛӐӡӐӚӔӑӡ, ӠӝӛӚӔӑӘӪ ӘӜӔӠӢӣӚ ӐӜ ӐӦӛӓӒӔӜ ӐӠӔӔӑӨӘ 

ӣӫӚӔӑӔӜ  3000
0
 C  ӢӔӛӞӔӠӐӢӣӠӐӡ.  

ӑӝӠӝӞӚӐӡӢӛӐӡӔӑӘ- әӝӛӞ.  ӛӐӡӐӚӔӑӘ,  ӨӔӛӐӕӡӔӑӚӐӓ ӒӐӛӝӧӔӜӔӑӣӚӘӐ ӑӝӠӘӡ ӑӝӭәӝӔӑӘ, 

ӠӝӛӚӔӑӘӪ өӐӜӔӠӒӘӚӘӐ ӗӔӠӛӝӛӔӓӔӒ ӞӝӚӘӛӔӠӣӚ ӛӐӢӠӘӪӐӨӘ.  ӐӛӐӕӔ ӓӠӝӡ ӘӡӘӜӘ 

ӨӔӘӫӚӔӑӐ ӘӧӕӜӔӜ ӠӝӒӝӠӪ ӛӝӜӝӑӝӭәӝӔӑӘӡ ӡӐӮӘӗ, ӐӡӔӕӔ ӓӐӬӜӣӚӘ ӡӐӮӘӗӐӪ, ӨӔәӠӣӚӘ 

ӛӘӜӘӡ ӑӝӭәӝӔӑӘӗ ӐӜ ӗӐӡӛӘӡ ӡӐӮӘӗ.  ӑӝӠӘӡ ӫӐӤӔӑӘӡ ӓӘӓӘ ӡӘӛӐӒӠӘӡ ӒӐӛӝ, ӛӘӘӦӔӑӐ ӛӐӦӐ- 

ӚӘ ӛӔӥӐӜӘәӣӠӘ ӗӕӘӡӔӑӔӑӘӡ ӛӥӝӜӔ  ӓӘӓӘ ӡӘӛӐӒӠӘӡ (әӣӛӨӕӐӖӔ) ӓӐ ӛӔӓӔӒӝӑӘӡ ӛӥӝӜӔ 

ӛӐӡӐӚӐ ӐӒӠӔӡӘӣӚ ӐӠӔӔӑӨӘ ӡӐӛӣӨӐӝӓ. ӜӐәӚӘ-ӔӡӐӐ ӓӘӓӘ ӡӘӛӧӘӤӔ, ӠӐӪ ӐӠӗӣӚӔӑӡ ӛӘӡ 

ӓӐӛӣӨӐӕӔӑӐӡ,  ӐӡӔӕӔ  ӡӘӫӕӘӠӔ  1 әӒ ӐӡӔӗӘ ӛӐӡӐӚӐ  ӓӐӐӮӚӝӔӑӘӗ  400  ӐӨӨ  ӓӝӚӐӠӘ    ӦӘӠӡ.  
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ӝӠӒӐӜӝӞӚӐӡӢӛӐӡӔӑӘ-әӝӛӞӝӖӘӢӔӑӘ, ӠӝӛӔӚӨӘӪ ӨӔӛӐӕӡӔӑӚӐӓ ӒӐӛӝӘӧӔӜӔӑӐ 

ӝӠӒӐӜӣӚӘ, ӘӨӕӘӐӗӐӓ-ӑӣӜӔӑӠӘӕӘ ӓӐ ӮӔӚӝӕӜӣӠӘ ӑӝӭәӝӔӑӘ, ӫӐӤӔӑӘӡ, ӥӡӝӕӘӚӔӑӘӡ, 

ӜӐӬӜӐӕӘӡ, ӥӐӦӐӚӓӘӡ ӓӐ Ӑ.Ө. ӡӐӮӘӗ. ӗӔӠӛӝӛӔӓӔӒ ӝӠӒӐӜӝӞӚӐӡӢӛӐӡӔӑӨӘ ӛӐӢӠӘӪӔӑӐӓ 

ӘӧӔӜӔӑӔӜ ӔӞӝӥӡӘӓӣӠ, ӤӔӜӝӚӘӡ ӓӐ ӞӝӚӘӔӗӔӠӣӚ ӤӘӡӔӑӡ, ӐӡӔӕӔ  ӞӝӚӘӛӘӓӔӑӡ.  ӛӐӡӐӚӔӑӘ 

ӨӔӘӪӐӕӔӜ  70%- ӛӓӔ ӨӔӛӐӕӡӔӑӚӔӑӡ. ӝӠӒӐӜӣӚ ӞӚӐӡӢӛӐӡӔӑӡ Ӑӥӕӗ ӓӐӑӐӚӘ ӡӘӛәӕӠӘӕӔ, ӐӠӘӐӜ 

ӛӘӜӐӖӔ ӓӐ ӜӐӮӨӘӠӑӐӓӞӚӐӡӢӛӐӡӖӔ ӛӡӣӑӣӥӘ, Ӑӥӕӗ ӛӐӗӖӔ ӓӘӓӘ ӡӘӛӢәӘӪӔ ӒӐӭӘӛӕӘӡӐӡ; 

ӒӐӛӝӘӠөӔӕӘӐӜ ӓӘӓӘ ӬӘӜӐӐӦӛӓӔӒӝӑӘӗ      ӓӐӠӢӧӛӐӖӔ ӓӐ ӓӘӜӐӛӘәӣӠ ӓӐӢӕӘӠӗӕӐ-ӖӔ,  

ӛӒӐӠӐӛ Ӑӥӕӗ ӓӐӑӐӚӘ ӡӘӛӢәӘӪӔ ӦӣӜӕӐӖӔ ӓӐ әӣӛӨӕӐӖӔ. ӛӐӗӘ ӛӔӥӐӜӘәӣӠӘ ӗӕӘӡӔӑӔӑӘӡ 

ӒӐӣӛӯӝӑӔӡӔӑӐӨӘ ӓӘӓӘ ӛӘӨӕӜӔӚӝӑӐ ӔӜӘӭӔӑӐ ӨӔӛӐӕӡӔӑӔӚӘӡ ӛӐәӠӝӛӝӚӔәӣӚӘӡ  ӝӠӘӔӜӢӐ-

ӪӘӘӡ ӮӐӠӘӡӮӡ. ӒӐӛӝӘӧӔӜӔӑӔӜ  ӓӐӛӪӐӕ ӟӘӚӔӢӔӑӨӘ, ӐӕӢӝ-, ӒӔӛӗ-, ӐӕӘӐ- ӓӐ әӝӡӛӝӡӣӠ  ӛӨӔӜӔ-

ӑӚӝӑӐӨӘ, ӐӡӔӕӔ ӠӐӓӘӝӢӔӥӜӘәӐӨӘ, ӡӞӝӠӢӣӚӘ ӘӜӕӔӜӢӐӠӡӐ ӓӐ ӥӘӛӘӣӠӘ ӛӠӔӬӕӔӚӝӑӐӨӘ. 

ӞӝӚӘӛӔӠӔӑӘ, ӤӮӕӜӘӚӔӑӘӡ ӓӐӜӐӛӐӢӔӑӘӗ-ӪӜӝӑӘӚӘӐ 1000-ӖӔ ӛӔӢӘ ӡӐӮӔӝӑӐ.  

ӨӔӛӐӕӡӔӑӚӔӑӘ ӒӐӛӝӘӧӔӜӔӑӐ ӛӐӡӐӚӘӡ ӦӘӠӔӑӣӚӔӑӘӡ ӨӔӡӐӛӪӘӠӔӑӚӐӓ ӓӐ ӡӞӔӪӘӐӚӣӠӘ 

ӗӕӘӡӔӑӔӑӘӡ ӛӘӡӐӜӘӭӔӑӚӐӓ. ӞӘӠӕӔӚӐӓ Әӡ ӛӘӘӦӝ ӑӔӚӒӘӔӚӛӐ  ӛӔӪӜӘӔӠӛӐ, ӓӝӥӢӝӠӛӐ 

ӑӐәӔӚӐӜӓӛӐ. ӛӐӜ ӛӔ-20 ӡӐӣәӣӜӘӡ 20 -ӘӐӜ ӬӚӔӑӨӘ, ӤӔӜӝӚӘӡӐ ӓӐ ӤӝӠӛӐӚӓӔӰӘӓӘӡ 

ӡӘӜӗӔӖӘӗ, ӛӘӘӦӝ ӤӘӡӘ, ӠӝӛӔӚӘӪ ӐӦӛӝөӜӓӐ ӛӧӘӤӔ.  ӑӐәӔӚӐӜӓӛӐ  ӒӐӣӠӘӐ ӛӐӡӨӘ ӮӘӡ 

ӬӛӘӜӓӐ ӜӐӮӔӠӮӘ ӓӐ ӛӘӘӦӝ-ӑӐәӔӚӘӢӘ. Ӑӛ ӛӐӡӐӚӐӛ ӛӝӘӞӝӕӐ ӓӘӓӘ ӞӝӞӣӚӐӠӝӑӐ ӛӐӠӢӘӕӘ 

ӢӔӥӜӝӚӝӒӘӘӡ ӒӐӛӝ.  ӞӝӚӘӛӔӠӘӡ ӝӓӜӐӕ ӨӔӛӐӒӠӔӑӣӚ ӜӐӠӔӕӡ ӓӐ ӨӔӛӐӕӡӔӑӔӚӡ – ӛӐӦӐӚӘ 

ӬӜӔӕӘӗ ӓӐӬӜӔӮӔӜ,  ӡӐӡӣӠӕӔӚӘ ӤӝӠӛӘӡ ӛӝӬӧӝӑӘӚӝӑӐӨӘ, ӒӐӛӧӐӠӔӑӘӡ  ӨӔӛӓӔӒ  

ӕӦӔӑӣӚӝӑӗ  ӜӐӛӖӐӓӡ ӡӐӑӝӚӝӝ ӡӐӮӘӗ.  ӞӘӠӕӔӚӓ 1916 ӬӔӚӡ ӐӡӔӗӘ ӡӐӮӘӗ ӜӐӛӖӐӓӘ 

ӒӐӛӝӧӔӜӔӑӣӚӘ Әӧӝ ӐӕӢӝӛӐӜӥӐӜӐ ӠӝӚӡ-ӠӝӘӡӘӡ ӡӘөӥӐӠӔӗӐ ӒӐӓӐӡӐӠӗӐӕӘ ӑӔӠәӔӢӘӡ 

ӡӐӮӔӚӣӠӐӓ.  ӐӮӚӐ ӨӔӛӐӕӡӔӑӚӐӓ ӘӧӔӜӔӑӔӜ ӛӠӐӕӐӚӘ ӡӐӮӘӡ ӜӘӕӗӘӔӠӔӑӔӑӡ  (ӭӕӐӠӢӚӘ, 

ӗӮӘӚӘӡ ӐӜ әӐәӚӘӡ ӜӐӭӣӭӘ, әӐӝӚӘӜӘ-ӗӘӮӐ, ӗӐӚәӘ, ӜӐӮӔӠӮӘ ӓӐ ӡӮӕӐ) ӘӛӘӡӓӐ ӛӘӮӔӓӕӘӗ, 

ӗӣ  ӡӐӓ  ӐӜ ӠӐ ӛӘӖӜӔӑӘӡӗӕӘӡӐӐ ӜӐӛӖӐӓӘ ӒӐӛӝӡӐӧӔӜӔӑӔӚӘ. 

ӢӔӥӡӢӝӚӘӢӘ-ӤӔӜӝӕӐӜӘ ӞӚӐӡӢӛӐӡӔӑӘ, ӒӐӛӐӒӠӔӑӣӚӘ ӡӮӕӐӓӐӡӮӕӐ ӑӝӭәӝӕӐӜӘ 

ӥӡӝӕӘӚӔӑӘӗ (ӑӐӛӑӐ, ӡӘӜӗӔӢӘәӣӠӘ, ӛӘӜӐ ӥӡӝӕӘӚӔӑӘ, ӐӖӑӔӡӢӘ, ӑӐӖӐӚӢӘ ӓӐ ӡӮӕӐ). 

ӥӡӝӕӘӚӔӑӡ ӒӐӟӦӔӜӗӔӜ ӤӔӜӝӚӤӝӠӛӐӚӓӔӰӘӓӘӡ  ӮӡӜӐӠӘӗ, ӓӐӬӜӔӮӔӜ ӡӐӨӣӐӚӝ 

ӢӔӛӞӔӠӐӢӣӠӐӖӔ, ӠӘӗӐӪ ӛӘӘӦӔӑӐ ӢӔӥӡӢӝӚӘӢӘӡ ӤӘӠӤӘӢӔӑӘ.  ӒӐӛӝӘӧӔӜӔӑӐ 

ӡӐӛӖӐӠӔӣӚӝӡ ӐӕӔӯӘӡ ӛӝӡӐӞӘӠәӔӗӔӑӚӐӓ, ӤӘӒӣӠӣӚӘ ӜӐәӔӗӝӑӔӑӘӡӗӕӘӡ ӓӐ ӡӮӕӐ. 

$  3. әӝӛӞӝӖӘӪӘӣӠӘ  ӛӐӡӐӚӔӑӘ  ӚӘӗӝӜӘӡӐ ӓӐ әӔӠӐӛӘәӘӡ  ӤӣӫӔӖӔ 

ӚӘӗӝӜӣӠӘ  әӝӛӞӝӖӘӪӘӣӠӘ  ӛӐӡӐӚӔӑӘӡ  ӨӔӥӛӜӘӡӐӡ ӛӐӢӠӘӪӐӓ ӒӐӛӝӘӧӔӜӔӑӔӜ 

ӐӚӣӛӘӜӡ, ӛӐӒӜӘӣӛӡ, ӜӘәӔӚӡ, ӡӞӘӚӔӜӫӡ ӓӐ Ӑ.Ө. ӨӔӛӐӕӡӔӑӚӐӓ ӒӐӛӝӘӧӔӜӔӑӔӜ ӐӜ ӛӐӦӐӚӘ 

ӡӘӛӢәӘӪӘӡ ӑӝӭәӝӔӑӡ, ӐӜ ӫӜӔӚӐӓ ӛӚӦӝӑӔӑӡ, ӠӝӛӚӔӑӘӪ ӐӠ ӘӮӡӜӔӑӘӐӜ ӫӘӠӘӗӐӓ 

ӚӘӗӝӜӨӘ, ӛӘӣӮӔӓӐӕӐӓ ӛӐӗӘ ӓӘӡӞӔӠӡӘӣӚӝӑӘӡӐ.  ӓӘӡӞӔӠӡӘӣӚӐӓ ӒӐӜӛӢәӘӪӔӑӣӚӘ 

ӚӘӗӝӜӣӠӘ әӝӛӞӝӖӘӢӔӑӘӡ ӗӕӘӡӔӑӔӑӘ ӧӕӔӚӐ ӛӘӛӐӠӗӣӚӔӑӘӗ ӔӠӗӜӐӘӠӘӐ.  5-10 % 

ӨӔӛӐӕӡӔӑӚӔӑӘӡ  ӓӐӛӐӢӔӑӐ (ӫӜӔӚӐӓ ӛӚӦӝӑӘ  ӟӐӜӒӔӣӚӔӑӘӡ, ӜӘӢӠӘӓӔӑӘӡ, ӑӝӠӘӓӔӑӘӡ ӓӐ 

әӐӠӑӘӓӔӑӘӡ) ӘӫӚӔӕӐ ӓӐӢӕӘӠӗӕӘӡӐӡ ӛӐӢӠӘӪӘӡ ӬӘӜӐӐӦӛӓӔӒӝӑӘӡ ӒӐӖӠӓӘӡ ӡӐӨӣӐӚӔӑӐӡ. 

ӛӐӒ.,  ӥӠӝӛӜӘәӔӚӘӐӜ ӛӐӢӠӘӪӐӨӘ ӬӕӠӘӚӓӘӡӞӔӠӡӘӣӚӘ ӗӝӠӘӣӛӘӡ ӟӐӜӒӘӡ ӐӜ ӪӘӠәӝӜӘӣӛӘӡ 

ӟӐӜӒӘӡ  ӤӮӕӜӘӚӔӑӘӡ  ӨӔӧӕӐӜӐ  ӨӔӡӐӫӚӔӑӔӚӡ  ӮӓӘӡ  ӜӐӛӖӐӓӘ  ӒӐӛӝӧӔӜӔӑӣӚ  ӘӥӜӐӡ   1000- 
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0C ӢӔӛӞӔӠӐӢӣӠӐӖӔ. ӮӝӚӝ, ӐӚӣӛӘӜӘӡ ͞ӣӚӕӐӨӔӑӘӗ͟  ӕӝӚӤӠӐӛӘӡӐ ӓӐ ӛӝӚӘӑӓӔӜӘӡ 

ӛӐӡӐӚӔӑӘӡ ӐӠӛӘӠӔӑӐӛ ӒӐӛӝӘӬӕӘӐ ӛӐӗӘ ӡӘӛӢәӘӪӘӡ ӝӠӯӔӠ ӒӐӖӠӓӐ 1650 0C 

ӢӔӛӞӔӠӐӢӣӠӐӖӔ, ӠӐӛӐӪ ӓӐӡӐӑӐӛӘ ӛӘӡӪӐ ӛӐӗ ӒӐӛӝӧӔӜӔӑӐӡ  ӠӐәӔӢӔӑӘӡ ӡӐӥӨӔӜӔӑӐӓ. 

әӔӠӐӛӘәӣӚӘ  ӛӐӡӐӚӔӑӘӡ ӐӠӛӘӠӔӑӐ ӑӝӭәӝӔӑӘӗ, ӐӡӔӕӔ ӚӘӗӝӜӣӠӘ ӓӐ әӔӠӐӛӘәӣӚӘ 

ӓӘӡӞӔӠӡӘӣӚӘ ӜӐӬӘӚӐәӔӑӘӗ ӘӫӚӔӕӐ ӡӐӨӣӐӚӔӑӐӡ ӛӘӕӘӦӝӗ ӖӔӛӢәӘӪӔ әӝӛӞӝӖӘӢӔӑӘ. 

ӗӣӛӪӐ, Әӛ ӑӝӭәӝӗӐ ӐӡӝӠӢӘӛӔӜӢӘ, ӠӝӛӔӚӗӐ ӒӐӛӝӧӔӜӔӑӐӪ ӨӔӡӐӫӚӔӑӔӚӘӐ әӔӠӐӛӘәӘӡ 

ӐӠӛӘӠӔӑӘӡӗӕӘӡ, ӨӔӖӦӣӓӣӚӘӐ ӫӘӠӘӗӐӓӘ ӛӐӡӐӚӘӡ ӗӕӘӡӔӑӔӑӘӗ. ӮӨӘӠӐӓ ӒӐӛӝӘӧӔӜӔӑӔӜ 

ӚӘӗӝӜӣӠ ӑӝӭәӝӔӑӡ. ӐӡӔӗ ӨӔӛӗӮӕӔӕӐӨӘ ӬӘӜӐӐӦӛӓӔӒӝӑӘӡ ӖӠӓӐ ӒӐӭӘӛӕӐӖӔ ӣӛӜӘӨӕӜӔӚӝӐ, 

ӛӐӒӠӐӛ  ӛӜӘӨӕӜӔӚӝӕӜӐӓ ӘӖӠӓӔӑӐ ӬӘӜӐӐӦӛӓӔӒӝӑӐ ӡӘӗӑӣӠӘ ӓӐӠӢӧӛӐӖӔ-ӛӐӡӐӚӐ 

ӜӐәӚӔӑӐӓ ӘӑӖӐӠӔӑӐ ӒӐӮӣӠӔӑӘӡӐӡ, ӗӣӛӪӐ ӐӠӘӡ ӨӔӛӗӮӕӔӕӔӑӘ,  ӠӝӓӔӡӐӪ ӡӘӛӢәӘӪӔ 

ӕӐӠӓӔӑӐ.  Ӕӡ ӓӐӛӝәӘӓӔӑӣӚӘӐ ӛӐӢӠӘӪӘӡӐ ӓӐ ӨӔӛӐӕӡӔӑӚӔӑӘӡ, ӗӔӠӛӣӚӘ ӒӐӤӐӠӗӝӔӑӘӡ 

әӝӔӤӘӪӘӔӜӢӔӑӘӡ ӗӐӜӐӤӐӠӓӝӑӐӖӔ.  әӔӠӐӛӘәӘӡ ӐӠӛӘӠӔӑӐ  ӚӘӗӝӜӣӠӘ  ӓӘӡӞӔӠӡӘӣӚӘ  

ӜӐӬӘӚӐәӔӑӘӗ  ӒӕӐӫӚӔӕӡ ӐӮӐӚӘ ӛӐӡӐӚӔӑӘӡ әӔӠӛӘӢӔӑӘӡ ӛӘӦӔӑӘӡ ӡӐӨӣӐӚӔӑӐӡ. ӛӐӗ 

ӒӐӐөӜӘӐӗ ӛӐӦӐӚӘ ӡӘӛӢәӘӪӔ,  ӛӓӒӠӐӓӝӑӐ ӗӔӠӛӣӚӘ ӓӐӠӢӧӛӔӑӘӡӐӓӛӘ ӓӐ 

ӡӘӗӑӝӒӐӛӢӐӠӝӑӘӡӐӓӛӘ. ӛӐӗӒӐӜ ӐӛӖӐӓӔӑӔӜ ӒӐӖӝӢӣӠӑӘӜӔӑӡ, ӔӚӔӥӢӠӝӦӣӛӔӚӔӑӘӡ 

ӒӐӠӡӔӑӡ, ӠӐәӔӢӔӑӘӡӐ ӓӐ ӠӔӐӥӢӘӣӚӘ ӫӠӐӕӔӑӘӡ әӝӛӞӝӜӔӜӢӔӑӡ.  ӛӐӒӐӠ ӓӐ ӪӕӔӗӐӛӔӓӔӒ 

әӔӠӛӘӢӔӑӡ ӘӧӔӜӔӑӔӜ   ӛӭӠӔӚӘ ӘӐӠӐӦӔӑӘӡ ӓӐӡӐӛӖӐӓӔӑӚӐӓ, ӐӡӔӕӔ ӐӢӝӛӣӠ ӠӔӐӥӢӝӠӔӑӨӘ 

ӡӘӗӑӝӡ ӒӐӛӝӛӧӝӤӘ ӔӚӔӛӔӜӢӔӑӘӡ ӓӐӡӐӛӖӐӓӔӑӚӐӓ (ӣӠӐӜӘӡ ӟӐӜӒӘӡ ӤӣӫӔӖӔ), ӛӐӜӥӐӜӘӡ 

ӡӐӛӣӮӠӣӭӝ ӤӠӘӥӪӘӣӚӘ ӛӐӡӐӚӘӡ ӓӐӡӐӛӖӐӓӔӑӚӐӓ ӓӐ ӡӮӕӐ.   

$  4. ӛӔӓӘӪӘӜӐӨӘ ӒӐӛӝӧӔӜӔӑӣӚӘ ӛӐӡӐӚӔӑӘ 

ӡӐӛӔӓӘӪӘӜӝ  ӜӐӛӖӐӓӔӑӐӓ, ӠӝӛӔӚӗӐӪ ӒӐӛӝӘӧӔӜӔӑӔӜ ӝӠӒӐӜӘӖӛӨӘ өӐӡӐӜӔӠӒӐӓ 

(ӘӛӞӚӐӜӢӔӑӡ), ӮӨӘӠ ӨӔӛӗӮӕӔӕӐӨӘ,  ӮӛӐӠӝӑӔӜ ӛӐӠӢӔӜӡӘӢӣӚ, ӐӜ ӐӣӡӢӔӜӘӢӣӠӘ әӚӐӡӘӡ 

ӤӝӚӐӓӡ. ӛӔӓӘӪӘӜӐӨӘ  өӐӜӔӠӒӘӚӘ ӛӐӡӐӚӔӑӘӡ ӒӐӠӔӛӝӛӪӕӔӚ ӐӠӔӓ ӛӝӘӐӖӠӔӑӔӜ ӡӮӔӣӚӘӡ 

ӨӔӛӐӓӒӔӜӔӚ Әӛ ӡӘӗӮӔӔӑӡ, ӠӝӛӔӚӗӐӪ ӣӨӣӐӚӝ ӨӔӮӔӑӐ Ӑӥӕӗ өӐӜӔӠӒӘӚ ӜӐӛӖӐӓӔӑӗӐӜ 

(ӡӘӡӮӚӘ, ӞӚӐӖӛӐ, ӨӠӐӢӘ, ӚӘӛӤӐ, ӨӐӠӓӘ, ӜӐӦӕӚӘӡӐ ӓӐ әӣӭӘӡ ӬӕӔӜӘ ӓӐ ӡӮӕӐ), ӐӡӔӕӔ 

ӣӨӣӐӚӝӓ ӨӔӮӔӑӐӨӘ ӛӧӝӤ ӥӡӝӕӘӚӔӑӡӐ ӓӐ ӝӠӒӐӜӝӔӑӗӐӜ.  ӨӔӡӐӑӐӛӘӡӐӓ, ӐӡӔӗӘ ӒӐӠӔӛӝӡ 

ӘӛӞӚӐӜӢӔӑӗӐӜ ӣӠӗӘӔӠӗӥӛӔӓӔӑӐ ӘӬӕӔӕӡ ӛӐӗ  ӓӐӤӐӠӕӐӡ әӝӠӝӖӘӣӚӘ ӓӐӜӐӤӐӠӔӑӘӗ 

(ӓӐӟӐӜӒӕӐ).  ӐӛӘӡ ӒӐӛӝ, ӚӘӗӝӜӘӡ ӛӔӥӐӜӘәӣӠӘ ӓӐ ӑӘӝӚӝӒӘӣӠӘ ӗӕӘӡӔӑӔӑӘ ӛәӕӔӗӠӐӓ 

ӣӐӠӔӡӓӔӑӐ, ӛӘӣӮӔӓӐӕӐӓ ӘӛӘӡӐ, Ӡӝӛ ӖӝӒӯӔӠ Ӕӡ ӐӠӪ әӘ ӨӔӘӛөӜӔӕӐ ӕӘӖӣӐӚӣӠӐӓ. 

ӒӐӜӐӡӮӕӐӕӔӑӔӜ әӝӠӝӖӘӘӡ ӨӔӛӓӔӒ ӡӐӮӔӔӑӡ: ӐӘӠӝӕӐӜӡ, ӐӠӐӔӚӔӥӢӠӝӚӘӢӣӠӡ (ӪӘәӚӣӠӘ 

ӐӠӝӛӐӢӣӚӘ ӜӐӮӨӘӠӬӧӚӔӑӘ-ӤӐӜӢӐ ӓӐ Ӑ.Ө.) ӓӐ ӔӚӔӥӢӠӝӚӘӢӣӠӡ (ӛӟӐӕӔӔӑӘ, ӢӣӢӔӑӘ, 

ӛӐӠӘӚӔӑӘ, ӡӮӔӣӚӘӡ ӨӘӓӐ ӡӘӗӮӔӔӑӘ).  әӝӠӝӖӘӐ ӓӠӝӗӐ ӒӐӜӛӐӕӚӝӑӐӨӘ ӘӬӕӔӕӡ  ӨӘӜӐӒӐӜӘ 

ӫӐӑӕӔӑӘӡ ӬӐӠӛӝӥӛӜӐӡ ӓӐ ӛӔӥӐӜӘәӣӠӘ ӓӐӢӕӘӠӗӕӘӡӐӡ ӨӔӡӐӫӚӔӑӔӚӘӐ ӒӐӛӝӘӬӕӘӝӡ 

ӘӛӞӚӐӜӢӘӡ ӓӐӛӡӮӕӠӔӕӐ ӐӜ әӝӠӝӖӘӣӚӘ ӒӐӑӖӐӠӕӐ, ӠӐӡӐӪ ӛӝӡӓӔӕӡ ӓӐӫӐӑӣӚӝӑӘӡ 

ӐӓӒӘӚӔӑӨӘ ӞӐӢӐӠӐ ӑӖӐӠӔӑӘӡ ӬӐӠӛӝӥӛӜӐ.  әӝӠӝӖӘӐӛӔӓӔӒӝӑӘӡ ӒӐӖӠӓӐ ӛӘӘӦӔӑӐ 

ӤӝӚӐӓӔӑӘӡ  ӘӡӔӗӘ ӔӚӔӛӔӜӢӔӑӘӡ ӚӔӒӘӠӔӑӘӗ, ӠӝӛӔӚӘӪ ӘӛӞӚӐӜӢӘӡ ӖӔӓӐӞӘӠӖӔ 

ӬӐӠӛӝӥӛӜӘӡ ӓӐӛӪӐӕ  ӤӔӜӐӡ. ӘӒӘ ӛӭӘӓӠӝӓ ӘӥӜӔӑӐ ӓӐәӐӕӨӘӠӔӑӣӚӘ ӚӘӗӝӜӗӐӜ ӓӐ ӮӔӚӡ 

ӨӔӣӨӚӘӡ ӖӔӓӐӞӘӠӖӔ ӐӒӠӔӡӘӣӚӘ ӜӘӕӗӘӔӠӔӑӔӑӘӡ ӖӔӛӝӥӛӔӓӔӑӐӡ.  ӐӛӘӡӐӗӕӘӡ ӒӐӛӝӘӧӔӜӔӑӐ 

ӔӚӔӥӢӠӝӓӜӝӑӘӡ  ӡӮӕӐӓӐӡӮӕӐ ӛӔӗӝӓӘ ӘӜӔӠӢӣӚ ӐӘӠӔӑӨӘ, ӕӐәӣӣӛӨӘ ӓӐ ӡӮӕӐ, ӠӝӛӚӔӑӘӪ 
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ӚӘӗӝӜӨӘ  ӡӐӒӠӫӜӝӑӚӐӓ ӐӛӪӘӠӔӑӔӜ ӐӠӐӡӐӡӣӠӕӔӚ ӛӘӜӐӠӔӕӔӑӡ ӓӐ ӐӣӛӯӝӑӔӡӔӑӔӜ 

ӚӘӗӝӜӘӡ әӝӠӝӖӘӣӚ ӛӔӓӔӒӝӑӐӡ.  ӛӘӣӮӔӓӐӕӐӓ ӐӛӘӡӐ,  ӔӚӔӛӔӜӢӗӐ ӜӐӬӘӚӘ, ӠӝӛӔӚӘӪ 

ӛӐӘӜӪ ӠөӔӑӐ ӚӘӗӝӜӨӘ, ӡӐӑӝӚӝӝӓ ӐӘӡӐӮӔӑӐ ӘӛӞӚӐӜӢӘӡ ӝӠӒӐӜӘӖӛӗӐӜ 

ӑӘӝӨӔӛӒӣӔӑӚӝӑӐӖӔ.  ӐӛӘӡ ӨӔӓӔӒӐӓ ӝӠӒӐӜӖӛӨӘ  ӨӔӡӐӫӚӔӑӔӚӘӐ ӛӘӕӘӦӝӗ  ӢӝӥӡӘәӣӠӘ,  

ӘӛӣӜӣӠӘ, ӐӚӔӠӒӘӣӚӘ, ӛӣӢӐӒӔӜӣӠӘ ӓӐ әӐӜӪӔӠӝӒӔӜӣӚӘ  ӒӐӠӗӣӚӔӑӔӑӘ.  

ӨӔӡӐӫӚӔӑӔӚӘӐ  ӐӡӔӕӔ ӘӛӞӚӐӜӢӔӑӘӡ ӣӨӣӐӚӝӓ ӫӕӚӔӑӗӐӜ ӮӐӮӣӜӘӡӐӡ  ӛӝӮӓӔӡ ӛӐӗӒӐӜ 

ӬӐӠӛӝӥӛӜӘӚӘ ӜӐӮӔӮӘӡ, ӝӠӒӐӜӘӖӛӨӘ ӒӐӬӝӕӐ, ӠӐӪ ӐӡӔӕӔ ӐӠӐӡӐӡӣӠӕӔӚӘӐ ӓӐ ӨӔӡӐӫӚӝӐ Ӕӡ 

ӣӤӠӝ ӠӗӣӚӘ  ӞӠӝӪӔӡӘӡ ӒӐӛӝӛӬӕӔӕӘ ӒӐӮӓӔӡ.   ӒӐӠӓӐ ӐӛӘӡӐ, ӤӝӚӐӓӡ Ӑӥӕӡ  ӛӐӦӐӚӘ 

ӮӕӔӓӠӘӗӘ ӬӝӜӐ, ӓӐӑӐӚӘ ӡӘӗӑӝӒӐӛӢӐӠӝӑӐ, ӛӐӦӐӚӘ ӔӚӔӥӢӠӝӒӐӛӢӐӠӝӑӐ.  Ӑӛ 

ӣәӐӜӐӡәӜӔӚӘӡ ӒӐӛӝ  ӓӐӣӨӕӔӑӔӚӘӐ ӛӘӡӘ ӒӐӛӝӧӔӜӔӑӐ Ӕ.Ӭ. ӝӡӢӔӝӡӘӜӗӔӖӘӡ  ӒӐӛӝ, ӠӐӓӒӐӜӐӪ 

ӘӬӧӔӑӐ ӒӐӚӕӐӜӣӠӘ ӔӤӔӥӢӔӑӘ, ӠӝӛӔӚӘӪ ӔӬӘӜӐӐӦӛӓӔӒӔӑӐ ӫӕӚӝӕӐӜӘ ӥӡӝӕӘӚӘӡ ӐӦӓӒӔӜӐӡ. 

ӣӐӠӧӝӤӘӗӘ ӒӐӕӚӔӜӔӑӘӡ өӐӛӝӜӐӗӕӐӚӘ  ӨӔӘӫӚӔӑӐ әӘӓӔӕ ӒӐӒӠӫӔӚӓӔӡ, ӐӛӘӢӝӛӐӪ Ӑӛ 

ӔӢӐӞӖӔ ӡӞӔӪӘӐӚӘӡӢӔӑӘ ӗӐӕӡ ӘәӐӕӔӑӔӜ ӤӝӚӐӓӔӑӘӡӐӒӐӜ ӓӐӛӖӐӓӔӑӣӚӘ ӜӐӛӖӐӓӔӑӘӡ 

ӤӐӠӗӝӓ ӒӐӛӝӧӔӜӔӑӐ. әӑӘӚӔӑӨӘ ӘӛӞӚӐӜӢӘӠӔӑӐӡ әӘ ӒӐӠәӕӔӣӚӘ ӓӠӝӘӡ ӒӐӜӛӐӕӚӝӑӐӨӘ 

ӐәӕӘӠӓӔӑӘӐӜ ӞӐӪӘӔӜӢӘӡ ӛӓӒӝӛӐӠӔӝӑӐӡ ӨӔӛӒӣӔӑӚӝӑӐӖӔ. ӨӔӡӐӑӐӛӘӡӐӓ,  ӔӫӔӑӔӜ ӐӮӐӚ 

ӛӐӡӐӚӔӑӡ, ӠӝӛӔӚӗӐӪ ӐӠ ӔӥӜӔӑӐӗ ӐӜ ӜӐәӚӔӑӐӓ  ӔӥӜӔӑӐӗ ӣӐӠӧӝӤӘӗӘ ӒӐӕӚӔӜӐ ӐӓӐӛӘӐӜӘӡ 

ӝӠӒӐӜӘӖӛӖӔ. ӠӐӪ ӨӔӔӮӔӑӐ ӛӔӓӘӪӘӜӐӨӘ, әӔӠӫӝӓ әӘ ӥӘӠӣӠӒӘӐӨӘ ӒӐӛӝӧӔӜӔӑӣӚ ӛӭӠӔӚ 

ӘӐӠӐӦӔӑӡ, ӐӛӟӐӛӐӓ ӛӗӔӚӘ ӛӡӝӤӚӘӨӘ ӒӐӛӝӘӧӔӜӔӑӐ  әӐӠӒӐӓ ӨӔӡӬӐӕӚӘӚӘ ӓӐ ӬӐӠӛӝӔӑӐӨӘ 

ӓӐӜӔӠӒӘӚӘ,  Ӕ.Ӭ. ӣӟӐӜӒӐӕӘ ӤӝӚӐӓӘ ӐӘӡӘ (AISI) 316 -X18H10. Ӕӡ ӤӝӚӐӓӘ ӒӐӛӝӘӧӔӜӔӑӐ 

ӐӡӔӕӔ ӡӐӧӝӤӐӪӮӝӕӠӔӑӝ ӡӐӛӖӐӠӔӣӚӝ ӢӔӥӜӘәӐӨӘ, ӛӘӣӮӔӓӐӕӓ ӛӘӡӘ ӡӘӫӕӘӠӘӡӐ, ӠӐӪ 

ӒӐӛӝӬӕӔӣӚӘӐ ӛӐӡӨӘ ӨӔӧӕӐӜӘӚӘ ӛӐӚӔӒӘӠӔӑӔӚӘ ӔӚӔӛӔӜӢ ӛӝӚӘӑӓӔӜӘӡ ӒӐӛӝ. ӐӡӔӕӔ,  ӨӔӓӘӡ 

ӥӠӝӛӘ ӓӐ ӜӘәӔӚӘ. ӤӐӠӗӝӓ ӒӐӛӝӘӧӔӜӔӑӐ ӐӡӔӕӔ  AISI 304 – ӐӠӘӡ  ӛӝӚӘӑӓӔӜӘӡ ӒӐӠӔӨӔ  ӓӐ      

AISI 430  ӥӠӝӛӤӔӠӘӢӣӚӘ ӤӝӚӐӓӘ.  

ӞӝӚӘӛӔӠӔӑӘ-ӗӐӜӐӛӔӓӠӝӕӔ ӛӔӓӘӪӘӜӐӨӘ ӤӐӠӗӝӓ ӒӐӛӝӘӧӔӜӔӑӐ ӞӚӐӡӢӘәӣӠӘ 

ӞӝӚӘӛӔӠӔӑӘ ӠӔәӝӜӡӢӠӣӥӪӘӣӚ-ӐӦӓӒӔӜӘӗ ӥӘӠӣӠӒӘӐӨӘ, ӢӠӐӕӛӐӢӝӚӝӒӘӐӨӘ, 

ӣӠӝӚӝӒӘӐӨӘ, ӝӠӗӝӞӔӓӘӐӨӘ, ӡӢӝӛӐӢӝӚӝӒӘӐӨӘ, ӝӤӗӐӚӛӝӚӝӒӘӐӨӘ ӓӐ ӡӮӕӐ. ӡӐӭӘӠӝӐ   

ӒӕӐӮӡӝӕӓӔӡ, Ӡӝӛ  ӘӡӘӜӘ ӣӜӓӐ ӐәӛӐӧӝӤӘӚӔӑӓӔӜӔӜ  ӒӐӠәӕӔӣӚ ӛӝӗӮӝӕӜӔӑӡ,  әӔӠӫӝӓ : 

1. ӤӘӖӝӚӝӒӘӣӠ  ӣӡӐӤӠӗӮӝӔӑӐӡ; 

2. ӐӠӐӢӝӥӡӘәӣӠӝӑӐӡ; 

3. ӐӠӐәӐӜӪӔӠӝӒӔӜӣӠӝӑӐӡ; 

4. ӐӠӐӐӚӔӠӒӘӣӚӝӑӐӡ; 

5. ӛӘӜӘӛӐӚӣӠ ӒӐӛӐӦӘӖӘӐӜӔӑӚӝӑӐӡ ӨӔӛӮӔӑ ӛӐӡӐӚӔӑӗӐӜ; 

6. ӤӘӖӘәӣӠ-ӥӘӛӘӣӠӘ ӓӐ ӛӔӥӐӜӘәӣӠӘ ӗӕӘӡӔӑӔӑӘӡ ӛӣӓӛӘӕӝӑӐӡ; 

7.          ӓӘӓ ӡӘӛӢәӘӪӔӡ ӓӐ ӛӣӨӐӝӑӘӡ ӨӔӡӠӣӚӔӑӘӡ ӠӔӡӣӠӡӡ ӛӪӘӠӔ ӓӐӦӚӘӚӝӑӘӡӐӡ; 

8. ӮӐӜӒӠӫӚӘӕӘ ӓӐ ӤӣӜӥӪӘӝӜӐӚӣӠӘ 

ӕӐӠӒӘӡӘӐӜӝӑӐ ӠӔәӝӜӡӢӠӣӘӠӔӑӐӓ ӝӠӒӐӜӝӡӗӐӜ 

ӗӣ ӛӐӡӐӚӔӑӗӐӜ. 

ӡӣӠ.77.  ӛӔӓӘӪӘӜӐӨӘ ӒӐӛӝӧӔӜӔӑӣӚӘ ӚӘӗӝӜӘӡӐӒӐӜ 

ӓӐӛӖӐӓӔӑӣӚӘ ӖӝӒӘӔӠӗӘ ӜӐӛӖӐӓӘ 
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ӗӐӕӘ  XIII 

ӛӐӡӐӚӐӗӐ әӕӚӔӕӘӡ ӤӘӖӘәӣӠӘ ӛӔӗӝӓӔӑӘ 

 ӛӔӢӐӚӝӒӠӐӤӘӣӚӘ (ӡӘӡӐӚӘӡ ӒӐӖӝӛӕӐ, ӛӐӠӪӕӚӔӑӘӡ ӖӝӛӔӑӘӡ ӓӐӓӒӔӜӐ), 

ӘӜӢӔӠӤӔӠӔӜӪӘӣӚӘ ӛӘәӠӝӡәӝӞӘӐ–ӡӠӘӐӚӡ ӖӝӚӔӑӘӡ ӡӘӛӐӦӚӘӡӐ  ӓӐ ӛӐӗ ӨӝӠӘӡ 

ӛӐӜӫӘӚӘӡ ӒӐӖӝӛӕӐ. ӒӐӛӝӘӧӔӜӔӑӐ  ӡӘӜӐӗӚӘӡ ӡӮӘӕӔӑӘ ӐӠӔәӕӚӐӖӔ.  

ӛӐӡәӐӜӘӠӔӑӔӚӘ ӔӚӔӥӢӠӝӜӣӚӘ ӛӘәӠӝӡәӝӞӘӐ ӒӕӐӫӚӔӕӡ ӖӔӓӐӞӘӠӘӡ ӕӘӖӣӐӚӣӠ 

ӡӣӠӐӗӡ, ӔӚӔӥӢӠӝӜӔӑӘӡ ӐӠӔәӕӚӘ ӡӐӨӣӐӚӔӑӘӗ (ӖӔӓӐӞӘӠӘӡ ӓӐӛӐӮӘӜӯӔӑӔӑӘ, ӢӔӮӔӑӘ). 

ӗӐӜӐӛӔӓӠӝӕӔ ӛӘәӠӝӡәӝӞӔӑӨӘ өӐӧӔӜӔӑӣӚӘӐ ӛӘәӠӝӠӔӜӢӒӔӜӝ ӡӞӔӥӢӠӐӚӣӠӘ 

ӐӜӐӚӘӖӐӢӝӠӔӑӘ, ӠӝӛӚӘӗӐӪ ӨӔӡӐӫӚӔӑӔӚӘӐ ӐӡӔӕӔ ӜӘӛӣӨӘӡ ӚӝәӐӚӣӠӘ ӔӚӔӛӔӜӢӐӠӣӚӘ 

ӐӜӐӚӘӖӘӪ. 

ӠӔӜӢӒӔӜӝӒӠӐӤӘӐ, ӔӚӔӥӢӠӝӜӝӒӠӐӤӘӐ, ӜӔӘӢӠӝӜӝӒӠӐӤӘӐ ӒӐӜӔәӣӗӕӜӔӑӐ әӕӚӔӕӘӡ 

ӓӘӤӠӐӥӪӘӣӚ ӛӔӗӝӓӔӑӡ. ӘӫӚӔӕӐ ӡӐӨӣӐӚӔӑӐӡ ӒӐӛӝәӕӚӔӣӚ ӘӥӜӔӡ ӛӐӡӐӚӐӗӐ ӤӐӖӣӠӘ 

ӨӔӛӐӓӒӔӜӚӝӑӐ, ӒӐӛӝӘӧӔӜӔӑӔӜ ӨӔӐӑӐӛӘӡӐӓ ӠӔӜӢӒӔӜӘӡ (ӒӐӛӐ), ӔӚӔӥӢӠӝӜӔӑӘӡ ӓӐ 

ӜӔӘӢӠӝӜӔӑӘӡ ӜӐәӐӓӡ ӜӘӛӣӨӘӡ ӓӐӡӐӡӮӘӕӔӑӚӐӓ, ӦӔӑӣӚӝӑӔӜ ӓӘӤӠӐӥӪӘӣӚ ӡӣӠӐӗӡ, ӠӘӡ 

ӨӔӛӓӔӒӐӪ ӮӓӔӑӐ ӛӘӡӘ ӒӐӐӜӐӚӘӖӔӑӐ.  ӒӐӛӭӝӚӘ ӔӚӔӥӢӠӝӜӣӚӘ ӛӘәӠӝӡәӝӞӘӐ ӒӕӐӫӚӔӕӡ 

ӠӝӒӝӠӪ ӓӘӤӠӐӥӪӘӣӚ ӘӡӔ ӛӐӡӐӚӘӡ ӨӘӜӐӒӐӜӘ, ӜӐӖӘ ӡӢӠӣӥӢӣӠӘӡ ӕӘӖӣӐӚӣӠ ӡӣӠӐӗӡ, 

ӗӮӔӚӘ ӤӘӠӔӑӘӡ ӒӐӜӭӝӚӕӘӡ ӡӐӨӣӐӚӔӑӘӗ.  

ӔӥӝӡәӝӞӘӐ– ӣӚӢӠӐӑӒӔӠӔӑӘ ӫӜӔӚӐӓ ӕӠӪӔӚӓӔӑӘӐӜ ӰӐӔӠӨӘ ӓӐ ӫӕӚӔӑӨӘ, ӛӐӒӠӐӛ 

әӐӠӒӐӓ ӡӘӗӮӔӔӑӡӐ ӓӐ ӠӑӘӚ ӥӡӝӕӘӚӔӑӨӘ. ӣӚӢӠӐӑӒӔӠӘӗӘ ӢӐӚӦӔӑӘ 

ӬӘӜӐӐӦӛӓӔӒӝӑӐӡӗӐӜ ӨӔӯӐӮӔӑӘӡ ӨӔӛӓӔӒ ӒӐӠӓӐӢӧӓӔӑӐ, ӡӞӔӪӘӐӚӣӠӘ ӓӔӢӔӥӢӝӠӔӑӘӗ 

ӐӤӘӥӡӘӠӔӑӔӜ ӐӠӔәӕӚӘӚ ӓӐ ӒӐӑӜӔӣӚ ӢӐӚӦӔӑӡ, ӨӔӡӐӑӐӛӘӡӐӓ ӔәӠӐӜӖӔ ӛӘӘӦӔӑӐ 

ӒӐӛӝӡӐӮӣӚӔӑӐ –  ӢӐӚӦӐӗӐ ӔӜӔӠӒӘӔӑӡ ӨӝӠӘӡ ӡӮӕӐӝӑӘӡ ӒӐӛӝ. ӣӚӢӠӐӑӒӔӠӑӘӡ 

ӡӐӨӣӐӚӔӑӘӗ  ӘәӕӚӔӕӔӜ ӠӑӘӚ ӥӡӝӕӘӚӔӑӡ. ӐӛӐӕӔ ӞӠӘӜӪӘӞӖӔӐ ӓӐӤӣӫӜӔӑӣӚӘ 

ӓӝӞӚӔӠӝӡәӝӞӘӐӪ.  

ӓӔӤӔӥӢӝӡәӝӞӘӐ– ӓӔӤӔӥӢӗ ӓӐӛӖӔӠӐ (ӑӔӠӫӜӣӚӘ), ӮӔӚӡӐӬӧӝ, ӠӝӛӔӚӡӐӪ 

ӒӐӛӝӘӧӔӜӔӑӔӜ ӓӐӛӐӮӘӜӯӔӑӐӗӐ ӐӦӛӝөӔӜӘӡ ӘӡӔӗ ӨӔӛӗӮӕӔӕӔӑӨӘ, ӠӝӓӔӡӐӪ ӨӔӣӫӚӔӑӔӚӘӐ 

ӛӐӡӐӚӘӡӒӐӜ ӠӐӘӛӔ ӜӐӬӘӚӘӡ ӐӦӔӑӐ ӡӐәӕӚӔӕӐӓ (ӐӠ ӨӔӘӫӚӔӑӐ ӛӘӡӘ ӛӗӚӘӐӜӝӑӘӡ ӓӐӠӦӕӔӕӐ, 

ӛӐӒ., ӘӡӢӝӠӘӣӚӘ, ӐӠӥӔӝӚӝӒӘӣӠӘ ӓӐ ӐӡӔ ӨӔӛӓӔӒ). ӒӐӛӝӘӧӔӜӔӑӔӜ ӛӐӡӐӚӐӗӐ 

ӢӔӥӜӝӚӝӒӘӘӡ ӓӐӠӦӕӔӕӘӡӐӡ  ӐӠӐӔӠӗӒӕӐӠӝӕӜӔӑӘӡ, ӥӘӛӘӣӠӘ ӨӔӛӐӓӒӔӜӚӝӑӘӡ ӪӕӚӘӚӔӑӘӡ 

ӐӦӛӝӡӐөӔӜӐӓ  ӐӜ ӡӢӠӣӥӢӣӠӣӚӘ ӓӐӠӦӕӔӕӔӑӘӡӐӡ. ӓӔӤӔӥӢӔӑӘ ӪӕӚӘӐӜ ӛӐӡӐӚӘӡ ӤӘӖӘәӣӠ 

ӗӕӘӡӔӑӔӑӡ (ӡӘӛәӕӠӘӕӔ, ӔӚӔӥӢӠӝӒӐӛӢӐӠӔӑӚӝӑӐ, ӛӐӒӜӘӢӣӠӘ ӗӕӘӡӔӑӔӑӘ, ӛӔӥӐӜӘәӣӠӘ 

ӗӕӘӡӔӑӔӑӘ ӓӐ ӡӮӕӐ). ӓӔӤӔӥӢӝӡәӝӞӘӐӡ ӡӐӤӣӫӕӚӐӓ ӣӓӔӕӡ ӛӐӡӐӚӔӑӖӔ ӘӜӤӠӐӬӘӗӔӚӘ, 

ӣӚӢӠӐӘӘӡӤӔӠӘ, ӒӐӛӐӡӮӘӕӔӑӘӗ, ӣӚӢӠӐӑӒӔӠӔӑӘӗ, ӠӐӓӘӝӢӐӚӦӔӑӘӗ, ӛӐӒӜӘӢӣӠӘ ӓӐ 

ӔӚӔӥӢӠӣӚӘ ӢӐӚӦӔӑӘӗ ӖӔӛӝӥӛӔӓӔӑӐ.  

ӨӘӜӐӒӐӜӘ ӮӐӮӣӜӘ– ӓӔӤӝӠӛӐӪӘӐ, ӠӝӛӔӚӘӪ ӬӐӠӛӝӘӥӛӜӔӑӐ ӓӠӔәӐӓ ӡӮӔӣӚӨӘ, 

ӓӐӛӝәӘӓӔӑӣӚӘӐ ӐӠӐ ӛӐӠӢӝ ӛӐӡӖӔ ӛӝӓӔӑӣӚ ӛӔӥӐӜӘәӣӠ ӫӐӚӔӑӖӔ, ӐӠӐӛӔӓ ӛӘӡ 

ӢӔӛӞӔӠӐӢӣӠӐӖӔ, ӥӘӛӘӣӠ ӨӔӛӐӓӒӔӜӚӝӑӐӖӔ, ӛӐӒӜӘӢӣӠ ӓӐ ӔӚӔӥӢӠӣӚ (ӛӐӒӜӘӢӝ– ӓӐ  
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ӔӚӔӥӢӠӝӡӢӠӘӥӪӘӐ) ӕӔӚӔӑӖӔ, ӛӐӠӪӕӚӘӡ ӖӝӛӔӑӖӔ ӓӐ ӡӮӕӐ.  Ӕӡ ӘӬӕӔӕӡ ӛӠӐӕӐӚ 

ӠӔӚӐӥӡӐӪӘӣӠ ӛӝӕӚӔӜӔӑӡ.  ӗӘӗӝӔӚӘ ӛӐӗӒӐӜӘ ӮӐӡӘӐӗӓӔӑӐ ӡӞӔӥӢӠӘӡ  ӠӔӚӐӥӡӐӪӘӘӡ 

ӡӐәӣӗӐӠӘ ӓӠӝӘӗ.  ӪӐӚәӔӣӚ ӠӔӚӐӥӡӐӪӘӐӗӐ  ӓӠӝӗӐ ӔӠӗӝӑӚӘӝӑӐ ӬӐӠӛӝӥӛӜӘӡ 

ӛӐӡӐӚӘӡ ӔӠӗӘӐӜ, ӠӔӚӐӥӡӐӪӘӣӠ  ӡӞӔӥӢӠӡ,  ӠӝӛӔӚӘӪ ӐӠӘӡ Ӑӛ  ӛӐӡӐӚӘӡ ӛӐӮӐӡӘӐӗӔӑӔӚӘ 

ӡӞӔӥӢӠӘ, ӛӝӪӔӛӣӚ ӞӘӠӝӑӔӑӨӘ. ӑӣӜӔӑӠӘӕӘӐ, Ӡӝӛ ӛӐӡӐӚӘӡ ӜӔӑӘӡӛӘӔӠӘ ӡӢӠӣӥӢӣӠӣӚӘ 

ӪӕӚӘӚӔӑӐ  ӨӔӪӕӚӘӡ ӠӔӚӐӥӡӐӪӘӣӠ ӡӞӔӥӢӠӡ. ӒӐӖӝӛӕӘӡ ӛӔӗӝӓӐӓ ӒӐӛӝӘӧӔӜӔӑӐ 

ӗӐӕӘӡӣӤӐӚӘ ӠӮӔӕӔӑӘӡ (ӒӐӜӘӕӘ, ӒӠӫӘӕӘ, ӛӑӠӣӜӐӕӘ, ӦӣӜӕӘӗӘ)  өӐӮӨӝӑӘӡ ӨӔӡӬӐӕӚӐ 

ӠӔӖӝӜӐӜӡӣӚӘ ӛӠӣӓӘӡ ӡӐӨӣӐӚӔӑӘӗ, ӘӫӣӚӔӑӘӗӘ ӠӮӔӕӔӑӘӡ ӓӠӔәӐӓӘ ӔӜӔӠӒӘӘӡ 

ӒӐӑӜӔӕӐӡӗӐӜ ӛӘӛӐӠӗӔӑӐӨӘ, ӠӮӔӕӐӗӐ ӔӠӗӘ ӞӔӠӘӝӓӘӡӐӡ.   

ӝӟӔ - ӡӞӔӥӢӠӝӡәӝӞӘӐ–әӕӚӔӕӘӡ ӤӘӖӘәӣӠӘ ӛӔӗӝӓӘ, ӛӧӐӠӘ ӡӮӔӣӚӔӑӘӡ ӖӔӓӐӞӘӠӘӡ 

ӚӝәӐӚӣӠӘ ӐӜӐӚӘӖӘӡӐӗӘӕӘӡ, ӔӚӔӥӢӠӝӜӔӑӘӡ ӤӝәӣӡӘӠӔӑӣӚӘ әӝӜӘӡ ӡӐӨӣӐӚӔӑӘӗ. 

ӔӚӔӥӢӠӝӜӣӚ әӝӜӐӡ ӦӔӑӣӚӝӑӔӜ ӕӐәӣӣӛӣӠ ӛӝӬӧӝӑӘӚӝӑӐӨӘ, әӐӗӝӓӘӓӐӜ 

ӐӛӝӢӧӝӠӪӜӘӚӘ ӔӚӔӥӢӠӝӜӔӑӘӡ ӡӐӨӣӐӚӔӑӘӗ. ӔӡӐӐ ӔӚӔӥӢӠӝӜӣӚӘ ӡӞӔӥӢӠӝӡәӝӞӘӘӡ ӐӠӔ, 

ӠӝӛӔӚӡӐӪ ӡӐӤӣӫӕӚӐӓ ӣӓӔӕӡ ӔӚӔӥӢӠӝӜӘӡ ӔӜӔӠӒӘӘӡ ӓӐӜӐәӐӠӒӘӡ ӒӐӖӝӛӕӐ ӓӐ ӝӟӔ 

ӔӚӔӥӢӠӝӜӔӑӘӗ ӛӘӦӔӑӣӚӘ ӓӔӜӘӡ ӘӜӢӔӜӡӘӕӝӑӘӡ ӨӔӛӪӘӠӔӑӐ.  ӐӮӓӔӜӔӜ ӐӡӔӕӔ ӛӧӐӠӘ 

ӡӮӔӣӚӔӑӘӓӐӜ, ӛӝӚӔәӣӚӔӑӘӓӐӜ ӓӐ  ӐӢӝӛӔӑӘӡӒӐӜ ӝӟӔ-ӔӤӔӥӢӘӗ  ӛӘӦӔӑӣӚӘ    

ӔӚӔӥӢӠӝӜӔӑӘӗ, ӡӞӔӥӢӠӐӚӣӠӘ ӮӐӖӘӡ ӤӝӠӛӘӡ ӐӜӐӚӘӖӡ. ӝӟӔ-ӔӚӔӥӢӠӝӜӔӑӘӡ ӔӜӔӠӒӘӐ 

ӒӐӜӘӡӐӖӦӕӠӔӑӐ Әӛ ӐӢӝӛӗӐ ӑӣӜӔӑӘӗ, ӠӝӛӚӔӑӘӓӐӜӐӪ ӘӡӘӜӘ ӐӛӝӘӢӧӝӠӪӜӔӑӘӐӜ ӓӐ ӐӡӔӕӔ  

ӛӐӗ ӛӐӮӚӝӑӚӝӑӐӨӘ ӛӓӔӑӐӠӔ ӐӢӝӛӔӑӘӗ. ӧӝӕӔӚӘӕӔ Ӕӡ  ӘӬӕӔӕӡ  ӝӟӔ-ӔӚӔӥӢӠӝӜӔӑӘӡ 

ӔӜӔӠӒӘӐӗӐ ӛӪӘӠӔ ӒӐӜӡӮӕӐӕӔӑӔӑӡ (ӬӐӜӐӪӕӚӔӑӔӑӡ). ӐӛӘӢӝӛӐӪ, ӨӔӡӐӫӚӔӑӔӚӘӐ ӝӟӔ ӡӞӔӥӢӠӘӗ 

ӒӐӜӘӡӐӖӦӕӠӝӡ ӛӧӐӠӘ ӡӮӔӣӚӔӑӘӡ ӖӔӓӐӞӘӠӖӔ ӐӠӡӔӑӣӚӘ ӔӚӔӛӔӜӢӔӑӘӡ ӨӔӛӐӓӒӔӜӚӝӑӐ. 

ӛӘӕӘӦӝӗ ӘӜӤӝӠӛӐӪӘӐ ӐӢӝӛӗӨӝӠӘӡӘ ӣӠӗӘӔӠӗӥӛӔӓӔӑӘӡ ӨӔӡӐӮӔӑ, өӐӕӐӢӐӠӝӗ  ӐӘӠӔӑӘӡ 

ӥӘӛӘӣӠӘ ӐӜӐӚӘӖӘ. ӔӚӔӛӔӜӢӗӐ ӨӔӛӐӓӒӔӜӚӝӑӘӡ ӐӜӐӚӘӖӘ ӢӐӠӓӔӑӐ, ӝӟӔ-ӡӞӔӥӢӠӘӡ 

ӨӔӓӐӠӔӑӘӗ  ӪӮӠӘӚӣӠ ӛӝӜӐӪӔӛӔӑӗӐӜ. ӡӞӔӥӢӠӘӡ ӞӘәӘӡ ӛӓӔӑӐӠӔӝӑӐ  ӝӟӔ ӔӚӔӥӢӠӝӜӔӑӘӡ 

ӔӜӔӠӒӔӢӘәӣӚ ӡӞӔӥӢӠӨӘ ӒӕӘөӕӔӜӔӑӡ  ӥӘӛӘӣӠӘ ӔӚӔӛӔӜӢӘӡ ӢӘӞӡ, ӮӝӚӝ ӐӛӞӚӘӢӣӓӐ, ӛӘӡӘ 

әӝӜӪӔӜӢӠӐӪӘӘӡ ӡӘӓӘӓӔӡ. ӐӢӝӛӔӑӘӡ ӐӦӒӖӜӔӑӐӡ ӐӮӓӔӜӔӜ ӔӚӔӥӢӠӝӜӔӑӘӗ, ӤӝӢӝӜӔӑӘӗ 

(ӠӔӜӢӒӔӜӣӚӘ)  ӓӐ ӘӝӜӗӐ әӝӜӔӑӘӗ. ӨӔӡӐӑӐӛӘӡӐӓ ӒӐӜӐӡӮӕӐӕӔӑӔӜ ӔӚӔӥӢӠӝӜӣӚ ӝӟӔ 

ӡӞӔӥӢӠӝӛӔӠӘӐӡ, ӤӝӢӝӜӣӠӡ ӓӐ ӐӡӔ ӨӔӛӓӔӒ. 

ӑӘӠӗӕӣӚӘ ӛӐӒӜӘӢӣӠӘ ӠӔӖӝӜӐӜӡӘ (ӑӛӠ)– ӔӚӔӥӢӠӝӛӐӒӜӘӢӣӠӘ ӢӐӚӦӔӑӘӡ 

ӠӔӖӝӜӐӜӡӣӚӘ ӨӗӐӜӐӗӥӛӐ  ӨӘӓӐ ӛӐӒӜӘӢӣӠ ӕӔӚӨӘ, ӠӝӛӔӚӘӪ ӒӐӛӝӬӕӔӣӚӘӐ Әӛ ӐӢӝӛӗӐ 

ӑӘӠӗӕӔӑӘӡ ӥӕӐӜӢӣӠӘ ӒӐӓӐӡӕӚӔӑӘӗ ӔӜӔӠӒӔӢӘәӣӚ ӓӝӜӔӔӑӡ ӨӝӠӘӡ, ӠӝӛӔӚӗӐӪ Ӑӥӕӗ 

ӡӞӘӜӔӑӘӡ ӒӐӜӡӮӕӐӕӔӑӣӚӘ ӝӠӘӔӜӢӐӪӘӐ. ӔӠӗӘ ӓӐ ӘӒӘӕӔ ӐӢӝӛӗӐ ӑӘӠӗӕӔӑӘ, ӛӝӚӔәӣӚӘӡ 

ӡӮӕӐӓӐӡӐӮӕӐ ӒӐӠӔӛӝӪӕӘӡӐӡ, ӒӕӘөӕӔӜӔӑӔӜ ӑӛӠ–Әӡ ӒӐӜӡӮӕӐӕӔӑӣӚ ӡӘӒӜӐӚӔӑӡ. Ӑӛ ӡӘӒӜӐӚӗӐ 

ӒӐӜӡӮӕӐӕӔӑӐ, ӡӢӐӜӓӐӠӢӣӚ ӜӘӕӗӘӔӠӔӑӐӡӗӐӜ ӨӔӓӐӠӔӑӘӗ, ӒӕӐӫӚӔӕӡ ӡӐӨӣӐӚӔӑӐӡ 

ӒӐӜӕӡӐӖӦӕӠӝӗ Ӕ.Ӭ. ӥӘӛӘӣӠӘ ӫӕӠӐ (ӬӐӜӐӪӕӚӔӑӐ), ӠӝӛӔӚӘӪ ӒӐӛӝӬӕӔӣӚӘӐ ӡӐәӕӚӔӕӘ 

ӜӘӕӗӘӔӠӔӑӘӡ ӥӘӛӘӣӠӘ ӐӒӔӑӣӚӔӑӘӗ. ӑӛӠ–Әӡ ӛӔӗӝӓӔӑӘӗ ӨӔӡӐӫӚӔӑӔӚӘӐ ӒӐӜӘӡӐӖӦӕӠӝӡ 

ӜӘӕӗӘӔӠӔӑӘӡ ӥӘӛӘӣӠӘ ӐӒӔӑӣӚӔӑӐ, ӛӝӚӔәӣӚӔӑӘӡ ӒӐӜӚӐӒӔӑӐ, ӔӠӗӘӛӔӝӠӖӔ 

ӖӔӛӝӥӛӔӓӔӑӘӡ ӔӤӔӥӢӔӑӘ, ӨӘӓӐ ӛӝӚӔәӣӚӣӠӘ ӒӐӠӓӐӥӛӜӔӑӘ ӓӐ ӡӮӕӐ. ӑӛӠ–Әӡ ӛӝӕӚӔӜӐ 

ӔӤӣӫӜӔӑӐ Әӛ ӐӢӝӛӗӐ ӑӘӠӗӕӔӑӘӡ ӛӐӒӜӘӢӣӠ ӗӕӘӡӔӑӔӑӡ, ӠӝӛӔӚӗӐ ӜӣәӚӝӜӔӑӘӪ ӨӔӓӒӔӑӐ     
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ӜӐӮӔӕӐӠӐӓ ӛӗӔӚӘ ӡӞӘӜӔӑӘӡӐӒӐӜ:  1/2,  3/2, 5/2... ӑӘӠӗӕӔӑӡ,  ӬӧӕӘӚӘ ӛӐӡӣӠӘ ӓӐ ӛӣӮӢӗӐ 

ӠӘӪӮӕӔӑӘӗ (ӬӧӕӘӚ–ӬӧӕӘӚ ӑӘӠӗӕӔӑӡ), ӐӠ  ӒӐӐөӜӘӐӗ ӛӐӒӜӘӢӣӠӘ ӛӝӛӔӜӢӔӑӘ.  ӡӐәӕӚӔӕӘ 

ӝӑӘӔӥӢӘ ӛӝӗӐӕӡӔӑӣӚӘӐ ӛӣӓӛӘӕ ӫӚӘӔӠ  ӛӐӒӜӘӢӣӠ ӕӔӚӨӘ. ӒӐӛӝӡӮӘӕӔӑӘӡ ӬӧӐӠӝӓ 

ӒӐӛӝӘӧӔӜӔӑӔӜ ӠӐӓӘӝӡӘӮӨӘӠӣӚӘ  ӓӘӐӞӐӖӝӜӘӡ ӡӣӡӢ, ӪӕӚӐӓ ӔӚӔӥӢӠӝӛӐӒӜӘӢӣӠ 

(ӪӕӚӐӓӘ ӕӔӚӘӡ ӫӐӚӣӠӘ ӮӐӖӔӑӘ, ӣӜӓӐ ӘӧӕӜӔӜ  ӛӣӓӛӘӕӘ  ӕӔӚӘӡ ӫӐӚӣӠӘ ӮӐӖӔӑӘӡ 

ӛӐӠӗӝӑӣӚӜӘ) ӠӮӔӕӔӑӡ. ӬӧӐӚӑӐӓӘӡ ӑӘӠӗӕӔӑӘӡӐӗӕӘӡ (ӞӠӝӢӝӜӔӑӘӡӐӗӕӘӡ) ӛӣӓӛӘӕӘ, 

ӛӐӒӜӘӢӣӠӘ ӕӔӚӘӡ ӓӐӫӐӑӣӚӝӑӘӡ 104 ӔӠӡӢӔӓӘӡӐӡ, ӠӔӖӝӜӐӜӡӘ ӛӧӐӠӓӔӑӐ 42,58 ӰӔӠӪӘ 

ӡӘӮӨӘӠӘӡ ӓӠӝӡ. ӒӐӫӚӘӔӠӔӑӐӓӘ ӛӐӒӜӘӢӣӠӘ ӕӔӚӘӡ ӖӔӒӐӕӚӔӜӘӗ  ӐӮӓӔӜӔӜ Әӛ  ӑӘӠӗӕӔӑӘӡ 

ӠӔӖӝӜӐӜӡӨӘ ӛӝӧӕӐӜӐӡ, ӠӝӛӔӚӖӔӪ ӛӝӛӐӠӗӣӚӘӐ ӡӞӔӥӢӠӝӛӔӢӠӘ. Ӑӛ ӓӠӝӡ, 

ӔәӠӐӜӘӠӔӑӣӚӘ ӑӘӠӗӕӔӑӘ ӛӝӓӘӐӜ ӠӔӖӝӜӐӜӡӨӘ  ӨӔӓӐӠӔӑӘӗ ӣӤӠӝ ӓӐӑӐӚ ӡӘӮӨӘӠӔӔӑӖӔ, 

ӕӘӓӠӔ Әӡ ӑӘӠӗӕӔӑӘ, ӠӝӛӔӚӗӐӪ ӓӐәӐӠӒӔӡ ӔӚӔӥӢӠӣӚӘ ӒӐӠӡӔӑӘ. ӡӘӮӨӘӠӔӡ ӖӠӓӘӐӜ 

ӛӐӜӐӛӓӔ, ӕӘӓӠӔ Әӡ ӐӠ ӛӘӐӦӬӔӕӡ ӖӦӕӠӣӚ ӛӜӘӨӕӔӜӔӚӝӑӐӡ, ӠӝӛӚӘӡ ӖӔӕӘӗӐӪ ӠӔӖӝӜӐӜӡӘ 

ӐӦӐӠ ӛӝӮӓӔӑӐ. ӔӜӔӠӒӘӘӡ ӨӗӐӜӗӥӛӐ, ӤӘӥӡӘӠӓӔӑӐ ӓӐ ӘӬӔӠӔӑӐ ӗӕӘӗӛӬӔӠ ӛӝӬӧӝӑӘӚӝӑӐӖӔ, 

ӠӘӡ ӨӔӛӓӔӒӐӪ ӮӓӔӑӐ ӛӘӡӘ ӒӐӐӜӐӚӘӖӔӑӐ. 
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ӗӐӕӘ XIV 

ӓӐӛӮӛӐӠӔ ӛӐӡӐӚӐ 

ӤӘӖӘәӣӠӘ ӛӐӡӐӚӐӗӛӪӝӓӜӔӝӑӘӡ, ӚӘӗӝӜӔӑӘӡ ӤӘӖӘәӘӡ ӓӐ әӠӘӡӢӐӚӝӒӠӐӤӘӘӡ 

ӡӐӚӔӥӪӘӝ әӣӠӡӘӡ ӬӐәӘӗӮӕӘӡӐӡ, ӖӝӒӘӔӠӗ ӡӐәӘӗӮӖӔ, ӡӢӣӓӔӜӢӔӑӡ ӕӔӠ ӔӫӚӔӕӐӗ ӡӐӭӘӠӝ 

ӕӘӖӣӐӚӣӠӘ ӗӣ ӔӥӡӞӔӠӘӛӔӜӢӐӚӣӠӘ ӘӜӤӝӠӛӐӪӘӐ ӐӛӐ ӗӣ Әӛ ӡӐәӘӗӮӘӡ ӡӐӤӣӫӕӚӘӐӜӘ 

ӒӐӐӖӠӔӑӘӡӐӗӕӘӡ. ӐӡӔӗӘ ӨӔӛӗӮӕӔӕӔӑӘӡ ӛӘӜӘӛӣӛӐӛӓӔ ӓӐӡӐӧӕӐӜӐӓ, ӛӘӖӐӜӨӔӬӝӜӘӚӐӓ 

ӛӘӒӕӐөӜӘӐ  ӖӝӒӘӔӠӗӘ ӛӐӠӢӘӕӘ ӐӛӝӪӐӜӐ, ӡӢӣӓӔӜӢӔӑӡ ӛӘӕӪӔӗ ӓӐӛӝӣәӘӓӔӑӔӚӘ 

ӒӐӓӐӬӧӕӔӢӘӡӐӗӕӘӡ. әӝӜәӠӔӢӣӚӘ ӗӔӝӠӘӣӚӘ ӐӜ ӔӥӡӞӔӠӘӛӔӜӢӐӠӣӚӘ ӡӐӛӣӨӐӝӡ ӛӘӪӔӛӐ 

ӓӐӕӐӚӔӑӐӓ ӡӢӣӓӔӜӢӔӑӡ ӛӘӡӪӔӛӡ ӡӐәӘӗӮӘӡ ӓӐӛӝӣәӘӓӔӑӔӚӘ ӒӐӐӖӠӔӑӘӡ ӡӐӨӣӐӚӔӑӐӡ. 

ӞӠӐӥӢӘәӣӚӘ ӛӔӪӐӓӘӜӔӝӑӘӡ  ӓӠӝӡ әӘ  ӛӝӮӓӔӑӐ ӐӛӝӪӐӜӘӡ ӒӐӓӐӬӧӕӔӢӐ-ӒӐӠөӔӕӐ, ӠӝӛӚӘӡ 

ӓӠӝӡӐӪ ӗӘӗӝӔӣӚ ӡӢӣӓӔӜӢӡ ӨӔӔӫӚӔӑӐ ӧӕӔӚӐӡ ӬӘӜӐӨӔ, ӗӐӕӘӡӘ ӛӔӗӝӓӘӡ 

ӐӠӒӣӛӔӜӢӘӠӔӑӘӡ ӓӐӡӐӑӣӗӔӑӐ. ӐӡӔӗӘ ӛӘӓӒӝӛӐ, ӣӤӠӝ ӛӔӢӐӓ  ӓӐӐӘӜӢӔӠӔӡӔӑӡ 

ӡӢӣӓӔӜӢӔӑӡ ӓӐ ӓӐӔӮӛӐӠӔӑӐ ӛӐӗ, ӠӝӒӝӠӪ ӪӝӓӜӘӡ ӓӝӜӘӡ ӐӛӐӦӚӔӑӐӡӐ ӓӐ ӒӐӜӛӢәӘӪӔӑӐӨӘ, 

ӐӡӔӕӔ ӘӜӘӪӘӐӢӘӕӘӡ ӒӐӛӝөӔӜӐӡӐ ӓӐ ӚӘӓӔӠӝӑӐӨӘ. ӮӔӚӡ ӨӔӣӬӧӝӑӡ ӛӐӗ ӬӘӒӜӗӐӜ 

ӓӐӛӝӣәӘӓӔӑӔӚ ӛӣӨӐӝӑӐӡ ӓӐ ӘӜӓӘӕӘӓӣӐӚӣӠӘ әӕӚӔӕӔӑӘӡ  өӐӢӐӠӔӑӐӡ. 

$ 1. ӝӠӔӣӚӘӡ  ӬӐӠӛӝӡӐӥӛӜӔӚӐӓ ӡӐӭӘӠӝ ӫӐӑӕӘӡ ӡӘӓӘӓӘӡ  ӒӐӜӛӡӐӖӦӕӠӔӚӘ ӤӝӠӛӣӚӘӡ  

ӒӐӐӜӒӐӠӘӨӔӑӐ, ӛӘӡӘ ӒӔӝӛӔӢӠӘӣӚӘ ӖӝӛӔӑӘӡ ӡӐӨӣӐӚӔӑӘӗ 

ӒӐӜӕӘӮӘӚӝӗ ӛӔӥӐӜӘәӣӠӘ (ӓӔӤӝӠӛӐӪӘӣӚӘ)-әӝӰӔӠӔӜӢӣӚӘ ӝӠӔӣӚӘӡ ӬӐӠӛӝӥӛӜӘӡ 

ӓӘӡӚӝәӐӪӘӣӠӘ ӛӔӥӜӘӖӛӘ. ӑӣӜӔӑӠӘӕӘӐ, Ӡӝӛ ӝӠӔӣӚӘӡ ӬӐӠӛӝӡӐӥӛӜӔӚӐӓ ӡӐӭӘӠӝ ӫӐӑӕӘӡ 

ӡӐӬӧӘӡӘ ӛӜӘӨӕӜӔӚӝӑӐ ӒӐӪӘӚӔӑӘӗ ӛӐӦӐӚӘ ӡӘӓӘӓӘӡ ӣӜӓӐ Әӧӝӡ, ӕӘӓӠӔ ӫӐӑӕӘӡ Әӡ 

ӛӜӘӨӕӜӔӚӝӑӐ, ӠӝӛӔӚӘӪ ӛӘӡӘ ӨӔӛӓӒӝӛӘ ӖӠӓӘӡӗӕӘӡӐӐ ӡӐӭӘӠӝ. ӛӐӒӐӚӘӗӘӡӐӗӕӘӡ 

ӨӔӒӕӘӫӚӘӐ ӛӝӕӘӧӕӐӜӝӗ   Zn  ӠӝӛӔӚӨӘӪ ӛӔӥӐӜӘәӣӠӘ ӝӠӔӣӚӘӡ ӬӐӠӛӝӡӐӥӛӜӔӚӘ ӫӐӑӕӘӡ  

ӡӘӓӘӓӘӡ ӛӜӘӨӕӜӔӚӝӑӐ ӨӔӐӓӒӔӜӡ:                             G  
ӡӐӓӐӪ G  ӛӐӡӐӚӘӡ ӫӕӠӘӡ ӛӝӓӣӚӘӐ. ӫӕӠӘӡ ӛӝӓӣӚӘ ӘӣӜӒӘӡ ӛӝӓӣӚӗӐӜ ӠӝӒӝӠӪ 

ӪӜӝӑӘӚӘӐ ӓӐәӐӕӨӘӠӔӑӣӚӘӐ ӤӝӠӛӣӚӘӗ:            G =. 
ӡӐӓӐӪ   ӞӣӐӡӝӜӘӡ әӝӔӤӘӪӘӔӜӢӘӐ ӓӐ ӛӘӡӘ ӛӜӘӨӕӜӔӚӝӑӐ ӛӝӪӔӛӣӚӘӐ ӧӕӔӚӐ 

ӚӘӗӝӜӔӑӘӡӐӗӕӘӡ ӪӮӠӘӚӔӑӨӘ. ӛӐӒӐӚӘӗӘӡӐӗӕӘӡ әӝӜӡӢӠӣӥӪӘӣӚӘ ӤӝӚӐӓӔӑӘӡӐӗӕӘӡ 

=0,3. ӝӠӔӣӚӘӡ  ӨӔӛӓӒӝӛӘ  ӖӠӓӘӡӐӗӕӘӡ ӡӐӭӘӠӝ ӫӐӑӕӘӡ ӛӜӘӨӜӔӚӝӑӐ әӘ G- ӡ 

ӢӝӚӘӐ. ӜӘӛӣӨӘӡ ӓӔӤӝӠӛӘӠӔӑӘӡӐӡ, ӫӐӑӕӔӑӘӡ ӐӡӔӗӘ ӓӐӑӐӚӘ ӛӜӘӨӕӜӔӚӝӑӘӡ ӒӐӛӝ, 

ӘӜӢӔӜӡӘӣӠӐӓ ӛӘӛӓӘӜӐӠӔӝӑӡ ӝӠӔӣӚӔӑӘӡ ӬӐӠӛӝӥӛӜӐ. ӨӔӡӐӑӐӛӘӡӐӓ  ӛӘӛӓӘӜӐӠӔӝӑӡ 

ӛӝӓӔӑӣӚӘ ӫӐӑӕӔӑӘӡ ӠӔӚӐӥӡӐӪӘӘӡ ӞӠӝӪӔӡӘӪ.  ӡӮӕӐӜӐӘӠӐӓ Ӡӝӛ ӕӗӥӕӐӗ, ӝӠӔӣӚӔӑӘӡ 

ӛӐӡӘӣӠӘ ӬӐӠӛӝӥӛӜӐ ӔӠӗ-ӔӠӗӘ ӛӗӐӕӐӠӘ ӛӔӥӐӜӘӖӛӘӐ ӫӐӑӕӔӑӘӡ ӠӔӚӐӥӡӘӠӔӑӘӡӐӗӕӘӡ.  

ӗӣӛӪӐ, ӣӜӓӐ ӐӦӘӜӘӨӜӝӡ, Ӡӝӛ ӞӘӠӕӔӚӘ, ӠӐӪ ӐӣӪӘӚӔӑӔӚӘӐ ӘӛӘӡӐӗӕӘӡ ӠӐӗӐ ӛӝӮӓӔӡ 

ӝӠӔӣӚӘӡ ӬӐӠӛӝӥӛӜӐ, ӔӡӐӐ ӬӧӝӑӘӡ ӓӔӤӔӥӢӘӡ ӤӝӠӛӘӠӔӑӐ. ӬӧӝӑӘӡ ӓӔӤӔӥӢӘӡ 

ӤӝӠӛӘӠӔӑӘӡӗӕӘӡ ӡӐӭӘӠӝ  ӫӐӑӕӘӡ ӡӘӓӘӓӘӡ ӛӜӘӨӕӜӔӚӝӑӐ, ӒӐӜӘӡӐӖӦӕӠӔӑӐ ӤӝӠӛӣӚӘӗ:   

                                                                        =F/b.   (1)  

ӡӐӓӐӪ F -ӛӝӓӔӑӣӚӘ ӫӐӚӘӡ ӡӘӓӘӓӔӐ, ӮӝӚӝ  b - ӑӘӣӠӒӔӠӡӘӡ ӕӔӥӢӝӠӘ. 
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ӛӔӝӠӔ, ӔӡӐӐ ӕӐӘӫӣӚӝӗ ӓӘӡӚӝәӐӪӘӐ, Ӡӝӛ  ӘӛӝӫӠӐӝӡ ӬӧӝӑӘӡ ӓӔӤӔӥӢӘӡ ӒӐӠӨӔӛӝ ӓӐ 

ӨӔӐӡӠӣӚӝӡ ӐӠӐӜӐәӚӔӑӘ ӔӠӗӘ ӡӠӣӚӘ ӑӠӣӜӘ, Ӕ.Ә. ӬӐӠӛӝӥӛӜӐӡ ӓӘӡӚӝәӐӪӘӣӠӘ ӛӐӠӧӣӟӘ. 

ӮӨӘӠ ӨӔӛӗӮӕӔӕӐӨӘ, ӛӔӥӐӜӘәӣӠ ӝӠӔӣӚӔӑӡ Ӑӥӕӗ ӚӘӜӖӘӡӔӑӠӘ ӤӝӠӛӐ, ӛӔӢӜӐәӚӔӑӐӓ 

ӝӕӐӚӣӠӘ ӑӝӚӝӔӑӘӗ, ӒӐӝӠӔӑӘӡ ӡӘӑӠӢӧӘӡӐәӔӜ ӡӣӠ.78.  ӡӐӛӣӨӐӝ ӡӥӔӛӐ-  ӝӠӔӣӚӘӡ ӡӘӡӥӔ 

h-  ӬӝӜӐӡӬӝӠӝӑӐӨӘӐ  ӫӐӑӕӐӡӗӐӜ, ӛӐӨӘӜ 

ӠӝӓӔӡӐӪ ӝӠӔӣӚӔӑӘӡ ӬӐӠӛӝӡӐӥӛӜӔӚӘ 

ӓӘӡӚӝәӐӪӘӔӑӘӡ ӫӐӑӕӘӡ ӡӘӓӘӓӔ ӢӝӚӘӐ 

ӒӐӠӔӓӐӜ ӛӝӓӔӑӣӚӘ, ӛӔӥӐӜӘәӣӠӘ   ӫӐӑӕӘӡӐ.  

ӝӠӔӣӚӘӡ ӪӔӜӢӠӐӚӣӠ ӖӝӜӐӨӘ  ӐӜӣ 

ӓӘӡӚӝәӐӪӘӣӠӘ ӛӐӠӧӣӟӘӡ ӪӔӜӢӠӨӘ, ӠӝӛӚӘӡ 

ӓӘӐӛӔӢӠӘӐ L   ӓӐ  ӑӘӣӠӒӔӠӡӘӡ ӕӔӥӢӝӠӘӐ b. 

Ӑӛ ӓӠӝӡ ӛӝӥӛӔӓӘ ӫӐӑӕӘӡ ӡӘӓӘӓӔ 

әӝӰӔӠӔӜӢӣӚӘ ӝӠӔӣӚӘӡӐӗӕӘӡ,      

ӒӐӜӘӡӐӖӦӕӠӔӑӐ ӤӝӠӛӣӚӘӗ  

                    =G h/2L .    (2) 

 

ӡӣӠ.78. ӛӔӥӐӜӘәӣӠӘ (ӓӔӤӝӠӛӐӪӘӣӚӘ) ӝӠӔӣӚӘӡ ӡӥӔӛӐ 

 ӗӣ  ӛӐӠӧӣӟӗӐ ӠӘӪӮӕӘ,  ӓӘӡӚӝәӐӪӘӣӠӘ  ӗӐӕӛӝӧӠӘӡ  ӒӐӡӬӕӠӘӕ,  ӬӕӔӠӝӡӗӐӜ  ӐӮӚӝӡ 

 n=h/d--ӡ ӢӝӚӘӐ, ӛӐӨӘӜ ӛӘӕӘӦӔӑӗ ӛӐӠӢӘӕ ӒӐӛӝӡӐӮӣӚӔӑӐӡ, ӠӝӛӚӘӗӐӪ ӨӔӒӕӘӫӚӘӐ 

ӕӘӛӡӯӔӚӝӗ ӬӐӠӛӝӥӛӜӘӚӘ ӝӠӔӣӚӘӡ ӨӔӭӧӚӔӢӘӚӝӑӐӖӔ (ӡӘӑӚӐӒӕӔӖӔ) 

                                                    h/L2/ SG .  (3) 

ӡӐӓӐӪ S=b/d  ӐӠӘӡ ӫӕӠӘӡ ӡӘӓӘӓӔ, ӮӝӚӝ  L ӝӠӔӣӚӘӡ ӡӘӒӠӫӔ. ӝӠӔӣӚӘӡ ӬӐӠӛӝӥӛӜӘӡӐӡ  

ӛӘӦӔӑӣӚӘ ӫӕӠӘӡ ӡӘӓӘӓӘӡ ӛӜӘӨӕӜӔӚӝӑӐ ӪӜӝӑӘӚӘӐ (ӛӐӒ., ӛӪә-ӨӘ,  (112) ӡӘӑӠӢӧӔӖӔ <111> 

ӛӘӛӐӠӗӣӚӔӑӘӗ ӘӒӘ ӨӔӐӓӒӔӜӡ 0,7).  ӐӛӒӕӐӠӐӓ, ӛӔ-3 ӤӝӠӛӣӚӘӓӐӜ ӛӘӕӘӦӔӑӗ ӡӐӫӘӔӑӔӚӘ 

ӫӐӑӕӘӡ ӛӜӘӨӕӜӔӚӝӑӐӡ, ӠӝӛӔӚӘӪ ӢӝӚӘ ӘӥӜӔӑӐ: 

                                          =GSh/2L=Ghb/2dL.   (4) 

ӛӐӒӠӐӛ, ӕӘӪӘӗ ӠӐ S –Әӡ ӛӜӘӨӕӜӔӚӝӑӐ (ӛӐӒ., ӛӪә-ӨӘ Әӡ ӢӝӚӘӐ 0,7-Әӡ), ӤӝӠӛӣӚӐ   

әӝӜәӠӔӢӣӚ ӨӔӛӗӮӕӔӕӐӨӘ ӦӔӑӣӚӝӑӡ ӛӐӠӢӘӕ ӡӐӮӔӡ: 

                                                            =0,7Gh/2L.    (5) 

ӠӐӪ ӘӫӚӔӕӐ ӝӠӔӣӚӘӡ ӬӐӠӛӝӥӜӐӖӔ ӓӐӮӐӠӯӣӚӘ (ӐӜ Ӑӛ ӓӠӝӡ ӠӔӚӐӥӡӘӠӔӑӣӚӘ) ӫӐӑӕӘӡ,  

ӒӐӖӝӛӕӘӡ ӡӐӨӣӐӚӔӑӐӡ, ӔӥӡӞӔӠӘӛӔӜӢӐӚӣӠӐӓ ӓӐӛӖӔӠӘӚӘ ӡӐәӕӚӔӕӘ ӝӠӔӣӚӘӡ, 

ӒӔӝӛӔӢӠӘӣӚӘ ӖӝӛӔӑӘӡ ӛӘӮӔӓӕӘӗ. 

$ 2. ӫӐӑӕӔӑӘӡ ӒӐӜӡӐӖӦӕӠӐ ӓӘӡӚӝәӐӪӘӣӠӘ ӗӐӕӛӝӧӠӘӡ ӬӕӔӠӝӨӘ 

ӮӨӘӠӐӓ ӓӘӡӚӝәӐӪӘӔӑӘӡ ӛӝӫӠӐӝӑӘӡӐӡ, ӑӖӐӠӘӡ ӐӜ әӠӘӡӢӐӚӘӡ ӬӕӔӠӝӡ ӬӘӜ, ӣӤӠӝ 

ӮӨӘӠӐӓ әӘ ӡӠӘӐӚӘӡ ӖӝӚӔӑӨӘ, ӓӐӘӛӖӘӠӔӑӐ ӓӘӡӚӝәӐӪӘӣӠӘ ӗӐӕӛӝӧӠӔӑӘ ( ӡӣӠ. 79). ӐӛӘӡ 

ӛӘӖӔӖӘ ӘӛӐӨӘ ӛӓӒӝӛӐӠӔӑӡ, Ӡӝӛ ӠӝӓӔӡӐӪ ӓӘӡӚӝәӐӪӘӔӑӘӡ ӯӒӣӤӘ ӠӐӘӛӔ ӫӐӑӕӘӡ  

(ӡӣӚӔӠӗӘӐ Ӕӡ ӒӐӠӔ ӗӣ ӨӘӜӐӒӐӜӘ ӫӐӑӕӔӑӘӐ) ӒӐӕӚӔӜӘӗ, ӛӝӫӠӐӝӑӡ ӒӐӠәӕӔӣӚӘ  әӠӘӡӢӐӚӝ-  
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ӒӠӐӤӘӣӚӘ ӛӘӛӐӠӗӣӚӔӑӘӗ (ӡӠӘӐӚӘӡ ӡӘӑӠӢӧӔӨӘ ӐӜ 

ӖӝӚӔӑӨӘ) ӓӐ ӓӐӮӕӓӔӑӐӗ   ӬӘӜӐӐӦӛӓӔӒӝӑӐ (ӛӐӒ., 

ӡӐӖӦӕӐӠӘ, әӐӠӑӘӓӣӚӘ ӬӐӠӛӝӜӐӥӛӜӘ, ӓӘӡӚӝәӐӪӘӣӠӘ 

ӢӧӔ ӓӐ ӡӮӕӐ), ӘӡӘӜӘ өӔӠӓӔӑӘӐӜ. ӛӐӒӠӐӛ ӫӐӑӕӘӡ ӬӧӐӠӝӡ 

ӒӐӕӚӔӜӘӗ, ӐӥӔӗӕӔ ӛӝӔӛӐӠӗӔӑӘӐӜ ӡӮӕӐ 

ӓӘӡӚӝәӐӪӘӔӑӘӪ, ӐӛӘӢӝӛ ӘӡӘӜӘ ӘӫӣӚӔӑӣӚӜӘ ӐӠӘӐӜ 

ӛӐӥӡӘӛӐӚӣӠӐӓ ӛӘӘӯӘӤӗӝӜ ӬӘӜӐӐӦӛӓӔӒӝӑӐӡӗӐӜ. ӗӣ 

ӫӐӑӕӘӡ ӛӜӘӨӕӜӔӚӝӑӐ ӓӘӓӘӐ, ӛӐӨӘӜ ӓӘӡӚӝәӐӪӘӔӑӡ 

ӨӔӣӫӚӘӐӗ ӒӐӐӠӦӕӘӝӜ ӬӘӜӐӐӦӛӓӔӒӝӑӐ ӓӐ әӕӚӐӕ ӒӐӜӐ- 

ӡӣӠ. 79. ӓӘӡӚӝәӐӪӘӣӠӘ ӗӐӕӛӝӧӠӔӑӘ, ӛӐӠӪӕӚӘӡ ӡӐӖӦӕӐӠӗӐӜ. 

ӒӠӫӝӜ ӛӝӫӠӐӝӑӐ. ӬӘӜӐӐӦӛӓӔӒ ӨӔӛӗӮӕӔӕӐӨӘ,  ӓӘӡӚӝәӐӪӘӣӠӘ ӗӐӕӛӝӧӠӐ ӐӦӛӝөӜӓӔӑӐ 

өӐәӔӢӘӚ ӛӓӒӝӛӐӠӔӝӑӐӨӘ, ӫӐӑӕӘӡ ӬӧӐӠӝӡӐ ӓӐ ӬӘӜӐӐӦӛӓӔӒӝӑӐӡ ӨӝӠӘӡ. ӐӡӔӗ ӨӔӛӗӮӕӔӕӐӨӘ, 

ӬӕӔӠӝӨӘ ӛӓӔӑӐӠӔ ӓӘӡӚӝәӐӪӘӐӖӔ ӘӛӝӥӛӔӓӔӑӡ ӐӠӐ ӛӮӝӚӝӓ ӫӐӑӕӐ (ӫӐӑӕӘӡ ӬӧӐӠӝӡ 

ӛӐӒӐӚӘӗӘ ӨӔӘӫӚӔӑӐ Әӧӝӡ ӛӖӐӠӓӘ әӠӘӡӢӐӚӘ, ӠӝӛӚӘӡ ӬӕӔӠӝӡ ӬӘӜ ӮӓӔӑӐ 

ӓӘӡӚӝәӐӪӘӔӑӘӡ ӒӔӜӔӠӘӠӔӑӐ ӐӜ ӑӖӐӠӘӡ ӬӕӔӠӝ ӓӐ Ӑ.Ө.), ӐӠӐӛӔӓ ӗӐӕӛӝӧӠӐӨӘ ӐӠӡӔӑӣӚ 

ӓӘӡӚӝәӐӪӘӔӑӡ ӨӝӠӘӡ ӣӠӗӔӠӗӥӛӔӓӔӑӘӡ 

ӫӐӚӐӪ. ӣӜӓӐ ӒӕӐӮӡӝӕӓӔӡ, Ӡӝӛ ӐӡӔӗӘ 

ӓӘӡӚӝәӐӪӘӔӑӘӡ ӠӘӪӮӕӘ ӫӐӚӘӐӜ ӓӘӓӘӐ. 

ӐӛӒӕӐӠӐӓ, ӓӘӡӚӝәӐӪӘӣӠӘ ӗӐӕӛӝӧӠӘӡ 

ӬӕӔӠӝӨӘ ӒӐӠӔ ӫӐӚӘӡ ӒӐӕӚӔӜӘӗ ӨӔӘӫӚӔӑӐ 

ӬӐӠӛӝӘӥӛӜӐӡ ӘӡӔӗӘ ӡӘӓӘӓӘӡ ӫӐӑӕӐ, Ӡӝӛ ӛӐӜ 

ӒӐӓӐӐӭӐӠӑӝӡ, ӗӔӝӠӘӣӚ   ӡӘӛӢәӘӪӔӡ ӫӕӠӐӖӔ.   

ӡӣӠ. 80. ӓӘӡӚӝәӐӪӘӔӑӘӡ ӗӐӕӛӝӧӠӘӡ ӡӥӔӛӐ   

Ӕӡ әӘ ӑӣӜӔӑӠӘӕӘӐ ӒӐӛӝӘӬӕӔӕӡ ӞӚӐӡӢӘәӣӠ ӓӔӜӐӓӝӑӐӡ, ӛӐӠӪӕӚӘӡ, ӝӠӔӣӚӘӡ ӐӜ ӬӧӝӑӘӡ 

ӓӔӤӔӥӢӘӡ ӡӐӖӦӕӠӘӡ ӘӥӔӗ, ӐӜ ӬӐӠӛӝӥӛӜӘӡ ӑӖӐӠӡ ӛӐӗ ӡӐӖӦӕӐӠӗӐӜ.  ӒӐӜӐӡӮӕӐӕӔӑӔӜ: 1. 

ӣӬӧӕӔӢӐӓ ӒӐӜӐӬӘӚӔӑӣӚӘ ӓӘӡӚӝәӐӪӘӔӑӘӡ ӗӐӕӛӝӧӠӐӡ (ӑӖӐӠӘӡ ӐӜӐӚӝӒӘӐ) 2. 

әӝӛӤӝӠӛӣӚӘ ӒӐӛӝӡӐӮӕӘӗ ӰӘӓӠӝӓӘӜӐӛӘәӣӠ ӐӜӐӚӝӒӘӐӡ. ӨӔӕӔӮӝӗ ӞӘӠӕӔӚӡ. 

ӓӘӡӚӝәӐӪӘӔӑӘӡ ӗӐӕӛӝӧӠӐ ӨӔӘӫӚӔӑӐ Әӧӝӡ ӝӠӘ 

ӢӘӞӘӡ: Ӑ) ӝӠӛӮӠӘӕ ӛӘӛӐӠӗӣӚӘ (-l/2, 0, l/2)  ӓӐ  ӑ) 

ӔӠӗӛӮӠӘӕ (0, l/2)  ӛӘӛӐӠӗӣӚӘ (ӜӐӮӐӖӖӔ 

ӛӐӠӯӕӔӜӐ ӜӐӮӔӕӐӠӘ). ӡӣӠ.80, Ӑ, ӓӐ ӑ. 

ӡӘӛӐӠӢӘӕӘӡӐӗӕӘӡ ӒӐӜӕӘӮӘӚӝӗ ӔӠӗӛӮӠӘӕ 

ӛӘӛӐӠӗӣӚӘ ӓӘӡӚӝәӐӪӘӔӑӘӡ ӗӐӕӛӝӧӠӐ. 

ӓӐӕӣӨӕӐӗ, ӞӘӠӕӔӚӘ ӓӘӡӚӝәӐӪӘӘӡ 

әӝӝӠӓӘӜӐӢӘӐ x1, ӛӔӝӠӘӡӐ  -x2  ӓӐ Ӑ.Ө. 

ӬӝӜӐӡӬӝӠӝӑӘӡ ӨӔӛӗӮӕӔӕӐӨӘ ӫӐӚӐ, ӠӝӛӔӚӘӪ  

ӡӣӠ.81. ӓӘӡӚӝәӐӪӘӣӠӘ ӗӐӕӛӝӧӠӐ ӑӖӐӠӘӡ ӬӕӔӠӝӡ ӬӘӜ 
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ӛӝӥӛӔ-ӓӔӑӡ ӛӔӝӠӔ ӓӘӡӚӝәӐӪӘӘӓӐӜ N-ӣӠӘ ӓӘӡӚӝәӐӪӘӘӡ өӐӗӕӚӘӗ, ӢӝӚӘ ӘӥӜӔӑӐ,   

                          b=w/x2=…=w/xn.    (1) 

ӮӝӚӝ ӞӘӠӕӔӚ ӓӘӡӚӝәӐӪӘӐӖӔ ӛӝӥӛӔӓӘ ӧӕӔӚӐ ӫӐӚӐ:  

                    w/x1=w/x2=…=w/xn=(N-1)b. (2)  

ӒӐӠӔӓӐӜ ӛӝӓӔӑӣӚӘ ӫӐӑӕӐ әӘ ӬӕӔӠӝӨӘ ӛӧӝӤ 1-ӔӚ ӓӘӡӚӝәӐӪӘӐӖӔ ӘӛӝӥӛӔӓӔӑӡ ӡӘӓӘӓӘӗ:    

F/L=Nb.                 (3) 

ӐӡӔӗӘ ӛӡӯӔӚӝӑӘӡ ӒӐӒӠӫӔӚӔӑӘӗ ӓӐ ӒӐӠәӕӔӣӚӘ ӓӐӨӕӔӑӔӑӘӗ ӛӘӘӦӔӑӐ ӤӝӠӛӣӚӐ 

ӡӐӘӓӐӜӐӪ өӐӜӡ, Ӡӝӛ ӛӝӪӔӛӣӚӘ   ӫӐӑӕӘӡӐӗӕӘӡ   ӓӐ ӓӘӡӚӝәӐӪӘӐӗӐ N ӠӘӪӮӕӘӡӐӗӕӘӡ, 

ӗӐӕӛӝӧӠӘӡ ӡӘӒӠӫӔ ӢӝӚӘӐ: 

     L=GNb /(1-).   (4) 

өӕӔӜӡ ӨӔӛӗӮӕӔӕӐӨӘ ӔӥӡӞӔӠӘӛӔӜӢӐӚӣӠӐӓ, ӧӝӕӔӚӗӕӘӡ ӨӔӒӕӘӫӚӘӐ, ӗӐӕӛӝӧӠӘӡ ӡӘӒӠӫӘӡ. 

ӓӘӡӚӝәӐӪӘӔӑӘӡ ӢӘӞӘӡ ӓӐ ӠӐӝӓӔӜӝӑӘӡ ӓӐӓӒӔӜӐ. ӐӛӒӕӐӠӐӓ,  ӨӔӡӐӫӚӔӑӔӚӘӐ әӝӜәӠӔӢӣӚ  

ӨӔӛӗӮӕӔӕӐӨӘ   ӫӐӑӕӘӡ ӡӘӓӘӓӘӡ ӛӜӘӨӕӜӔӚӝӑӘӡ ӓӐӓӒӔӜӐ  (4) ӤӝӠӛӣӚӘӓӐӜ  

                                     =GNb/(1-)L.    (5) 

$  3. ӑӖӐӠӘӡ  ӬӕӔӠӝӡ  ӬӘӜ  ӬӐӠӛӝӥӛӜӘӚӘ ӫӐӑӕӘӡ ӓӐ ӞӚӐӡӢӘәӣӠӘ ӐӠӘӡ ӡӘӓӘӓӘӡ 

ӒӐӜӛӡӐӖӦӕӠӔӚӘ ӤӝӠӛӣӚӔӑӘӡ ӛӘӦӔӑӐ 

ӑӖӐӠӬӐӠӛӝӥӛӜӐ ӔӠӗ-ӔӠӗӘ ӠӗӣӚӘ ӓӐ ӡӐӘӜӢӔӠӔӡӝ ӡӐәӘӗӮӘӐ ӤӘӖӘәӣӠ 

ӛӐӡӐӚӐӗӛӪӝӓӜӔӑӐӨӘ. ӛӐӡ ӧӝӕӔӚӗӕӘӡ ӐӦӘӥӕӐӛӔӜ, ӠӝӒӝӠӪ ӛӝӡӚӝӓӜӔӚӘ әӐӢӐӡӢӠӝӤӘӡ 

ӛӘӖӔӖӡ. ӛӘӡӘ ӬӐӠӛӝӥӛӜӘӡ ӓӐ ӖӠӓӘӡӐӡ ӑӖӐӠӘӡ ӬӕӔӠӝӡ ӬӘӜ ӧӝӕӔӚӗӕӘӡ ӒӔӜӔӠӘӠӓӔӑӐ 

ӫӐӑӕӔӑӘ. ӛӘӡӘ ӨӔөӔӠӔӑӘӡӐӡ, ӑӖӐӠӘӡ ӬӕӔӠӝӡ ӬӘӜ ӛӐӘӜӪ ӠөӔӑӐ Ӕ.Ӭ. ӜӐӠөӔӜӘ ӫӐӑӕӔӑӘ, 

ӠӝӛӚӔӑӛӐӪ ӣӜӓӐ ӒӐӜӘӪӐӓӝӜ ӠӔӚӐӥӡӘӠӔӑӐ. ӑӖӐӠӬӐӠӛӝӥӜӘӡ–ӠӦӕӔӕӘӡ ӛӔӥӐӜӘәӐӨӘ 

ӛӘӦӔӑӣӚӘӐ, Ӡӝӛ ӑӠӢӧӔӚӘ ӓӔӤӝӠӛӐӪӘӘӡ ӞӘӠӝӑӔӑӨӘ ӑӖӐӠӘӡ ӬӕӔӠӝӡ ӬӘӜ ӗӐӕӛӝӧӠӘӚӘ         

ӫӐӑӕӔӑӘ ӬӐӠӛӝӥӛӜӘӐӜ ӞӚӐӡӢӘәӣӠ ӐӠӔӡ, ӠӝӛӔӚӡӐӪ ӮӨӘӠӐӓ ӣӬӝӓӔӑӔӜ ӞӚӐӡӢӘәӣӠ ӖӝӜӐӡ.  

ӛӐӡ Ӑӥӕӡ ӪӘӚӘӜӓӠӘӣӚӘ ӤӝӠӛӐ R ӠӐӓӘӣӡӘӗ ӓӐ 

ӦӔӠӫӘӗ, ӠӝӛӔӚӘӪ ӑӖӐӠӘӡ ӬӕӔӠӝӡ  ӞӐӠӐӚӔӚӣӠӘӐ. 

ӞӚӐӡӢӘәӣӠӘ ӐӠӘӡ ӡӘӓӘӓӔ l ӒӐӜӘӡӐӖӦӕӠӔӑӐ Әӛ 

ӞӘӠӝӑӘӓӐӜ, Ӡӝӛ ӫӐӑӕӐ ӑӖӐӠӘӡ ӬӕӔӠӝӓӐӜ  R=l    

ӛӐӜӫӘӚӖӔ ӛӝӪӔӛӣӚӘ ӛӐӡӐӚӘӡ ӓӔӜӐӓӝӑӘӡ ӖӦӕӠӘӡ 

d    ӢӝӚӘӐ, ( ӡӣӠ.82) Ӕ.Ә.  

         l=K
2
/22

d ,  (1) 

ӡӐӓӐӪ, K=2L-ӫӐӑӕӘӡ ӘӜӢӔӜӡӘӝӑӘӡ әӝӔӤӘӪӘӔӜ- 

ӡӣӠ.82. ӡӥӔӛӐӢӣӠӘ ӜӐӮӐӖӘ, ӑӖӐӠӘӡ ӬӕӔӠӝӡ ӬӘӜ ӐӠӡӔӑӣӚӘ ӫӐӑӕӔӑӘӡ ӒӐӛӝӡӐӗӕӚӔӚӐӓ.  

ӢӘӐ ӮӝӚӝ L-  ӑӖӐӠӘӡ ӡӘӒӠӫӔ.  ӞӚӐӡӢӘәӣӠ ӖӝӜӐӨӘ ӒӠӐӤӘәӘ ӫӐӑӕӐ-ӓӔӤӝӠӛӐӪӘӘӡ (,)  
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ӒӐӛӝӗӕӚӐ өӐӢӐӠӔӑӣӚӘӐ ӛӠӐӕӐӚ ӡӐӛӣӨӐӝӔӑӨӘ, ӛӐӒӠӐӛ Ӑӛ ӤӝӠӛӣӚӔӑӨӘ ӨӔӓӘӡ 

ӘӜӢӔӒӠӐӚӘ I  (ӤӝӠӛӣӚӐ (2), ӠӝӛӔӚӡӐӪ Ӑӥӕӡ ӖӔӓӐӞӘӠӣӚӘ ӔӜӔӠӒӘӘӡ ӒӐӜӖӝӛӘӚӔӑӐ; ӘӒӘ 

ӨӔӛӝӢӐӜӘӚӘӐ ӠӐӘӡӘӡӐ ӓӐ өӔӠӔӞӐӜӝӕӘӡ ӛӘӔӠ,  ӓӐӛӝӣәӘӓӔӑӚӐӓ ӓӐ ӡӐәӛӐӝӓ ӠӗӣӚӘӐ 

ӒӐӛӝӡӐӗӕӚӔӚӐӓ, ӔӥӡӞӔӠӘӛӔӜӢӐӚӣӠӘ ӗӕӐӚӡӐӖӠӘӡӘӗ 

                                  I=г [WdX2-ijdUjdȽ/dXj]. (2) 

ӛӗӔӚ ӠӘӒ ӡӐӛӣӨӐӝӔӑӨӘ ӛӘӦӔӑӣӚӘӐ, Ӡӝӛ ӞӚӐӡӢӘәӣӠӘ ӐӠӘӡ ӨӘӒӜӘӗ ӓӘӡӚӝәӐӪӘӔӑӘ 

ӘӛӧӝӤӔӑӘӐӜ ӬӝӜӐӡӬӝӠӝӑӐӨӘ, ӒӐӠӔӓӐӜ ӛӝӓӔӑӣӚӘ   ӫӐӑӕӘӡӐ ӓӐ ӬӘӜӐӐӦӛӓӔӒӝӑӘӡ 

(ӓӔӜӐӓӝӑӘӡ-ӮӐӮӣӜӘӡ) d  ӫӐӑӕӘӡ ӒӐӕӚӔӜӘӗ: I=nbd.  ӐӡӔӗ ӨӔӛӗӮӕӔӕӐӨӘ ӘӜӢӔӒӠӐӚӘ I 

ӒӐӜӡӐӖӦӕӠӐӕӡ ӔӜӔӠӒӘӘӡ ӜӐәӐӓӡ ӑӖӐӠӘӡ ӬӕӔӠӝӨӘ ӐӜ, ӠӐӪ ӘӒӘӕӔӐ ӡӮӔӣӚӘӡ ӞӝӢӔӜӪӘӣӠӘ 

ӔӜӔӠӒӘӘӡ ӪӕӚӘӚӔӑӐӡ.  ӛӪӘӠӔ ӞӚӐӡӢӘәӣӠӘ ӐӠӘӡ ӨӔӛӗӮӕӔӕӐӨӘ, ӠӝӓӔӡӐӪ l<<L,  ӔӜӔӠӒӘӘӡ 

ӜӐәӐӓӘ ӒӐӜӘӡӐӖӦӕӠӔӑӐ, ӠӝӒӝӠӪ: 

                                                  I= (1-2
)

2
 K

2 
/E,   (4) 

ӡӐӓӐӪ   ӞӣӐӡӝӜӘӡ әӝӔӤӘӪӘӔӜӢӘӐ, ӮӝӚӝ  E -ӘӣӜӒӘӡ ӛӝӓӣӚӘ, E=2G (1+).. 

ӛӔӝӠӔ ӛӮӠӘӕ, ӪӜӝӑӘӚӘӐ, Ӡӝӛ ӘӜӢӔӒӠӐӚӘ I   ӓӐәӐӕӨӘӠӑӣӚӘӐ ӑӖӐӠӘӡ ӒӐӮӡӜӘӡ 

ӡӘӓӘӓӔӡӗӐӜ ӗӐӜӐӤӐӠӓӝӑӘӗ:            =0,58 I/d . (5) 

ӐӮӚӐ ӨӔӕӔӪӐӓӝӗ ӖӔӛӝӗ ӛӝӧӕӐӜӘӚӘ ӤӝӠӛӣӚӔӑӘӗ ӒӐӜӕӡӐӖӦӕӠӝӗ ӑӖӐӠӘӡ ӬӕӔӠӝӡ ӬӘӜ, 

ӛӘӡӒӐӜ l ӛӐӜӫӘӚӖӔ ӐӠӡӔӑӣӚӘ ӫӐӑӕӔӑӘ, ӐӛӘӡӐӗӕӘӡ (4)-ӨӘ ӨӔӕӘӢӐӜӝӗ ӫӐӑӕӘӡ ӘӜӢӔӜӡӘӝӑӘӡ 

әӝӔӤӘӪӘӔӜӢ K- ӡ, ӛӜӘӨӕӜӔӚӝӑӐ  ӓӐ ӛӘӕӘӦӔӑӗ:  

                                  I= (1-2
)

2  
2 L /E.   (6) 

ӛӐӒӠӐӛ (5)-ӓӐӜ             I= d /0,58  (7). 

ӗӣ ӒӐӕӣӢӝӚӔӑӗ (6) ӓӐ (7) ӤӝӠӛӣӚӔӑӡ ӔӠӗӘӛӔӝӠӔӡ, Ӕӡ ӛӝӒӕӪӔӛӡ ӡӐӨӣӐӚӔӑӐӡ 

ӒӐӛӝӕӠӘӪӮӝӗ     I  ӓӐ ӒӐӜӕӡӐӖӦӕӠӝӗ ӫӐӑӕӘӡ ӡӘӓӘӓӔ: 

                                         =1/(1-)
2√E d/ 0,58 L. (8)  

ӠӝӒӝӠӪ ӕӮӔӓӐӕӗ, ӤӝӠӛӣӚӐӨӘ ӨӔӛӐӕӐӚӘ ӧӕӔӚӐ ӡӘӓӘӓӘӡ ӒӐӜӡӐӖӦӕӠӐ ӨӔӡӐӫӚӔӑӔӚӘӐ 

ӔӥӡӞӔӠӘӛӔӜӢӐӠӣӚӐӓ. ӐӮӚӐ  (8)- ӓӐӜ ӒӐӛӝӕӠӘӪӮӝӗ d. ӐӛӘӡӐӗӕӘӡ (4)-ӨӘ ӨӔӕӘӢӐӜӝӗ K -ӡ  

ӛӜӘӨӕӜӔӚӝӑӐ   (1)-ӓӐӜ, ӮӝӚӝ ӛӘӦӔӑӣӚӘ ӡӘӓӘӓӔ ӒӐӕӣӢӝӚӝӗ (7)-ӡ: 

                              d= E/0,58 (1-2)2
2 lmax .       (9) 

ӗӣ  ӛӘӦӔӑӣӚ ӛӜӘӨӕӜӔӚӝӑӐӡ ӨӔӕӘӢӐӜӝӗ (8)-ӨӘ, ӛӘӕӘӦӔӑӗ ӤӝӠӛӣӚӐӡ, ӠӝӛӔӚӘӪ ӘӫӚӔӕӐ 

ӡӐӨӣӐӚӔӑӐӡ ӒӐӜӘӡӐӖӦӕӠӝӡ әӝӜәӠӔӢӣӚӘ ӫӐӑӕӘӡ ӡӘӓӘӓӔ ӑӖӐӠӘӡ ӬӕӔӠӝӓӐӜ, өӕӔӜӗӕӘӡ 

ӡӐӘӜӢӔӠӔӡӝ   l0-ӓӐӜ, ӕӘӓӠӔ  lmax  ӛӐӜӫӘӚӐӛӓӔ ӛӓӔӑӐӠӔ, ӜӔӑӘӡӛӘӔӠ ӤӘӥӡӘӠӔӑӣӚ 

ӬӔӠӢӘӚӨӘ: 

                     = E/0,58 (1-2)21/2 lmax  .  (10) 
ӪӜӝӑӘӚӘ ӫӐӑӕӘӡ ӨӔӛӗӮӕӔӕӐӨӘ әӘ  ӨӔӡӐӫӚӔӑӔӚӘӐ ӒӐӛӝӕӘӐӜӒӐӠӘӨӝӗ ӞӚӐӡӢӘәӣӠӘ ӐӠӘӡ 

(ӖӝӜӘӡ) ӡӘӓӘӓӔӪ. 
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$ 4. ӓӘӡӚӝәӐӪӘӘӡ ӔӜӔӠӒӘӘӡ ӒӐӛӝӗӕӚӐ 

ӓӘӡӚӝәӐӪӘӘӡ ӔӜӔӠӒӘӘӡ ӒӐӛӝӡӐӗӕӚӔӚӐӓ ӣӜӓӐ ӓӐӕӣӨӕӐӗ, Ӡӝӛ ӓӘӡӚӝәӐӪӘӘӡ 

ӬӐӠӛӝӥӛӜӘӡӐӡ әӠӘӡӢӐӚӘ ӘӡӔ ӘӥӪӔӕӐ, 

ӠӝӒӝӠӪ ӛӧӐӠӘ ӓӠӔәӐӓӘ ӡӮӔӣӚӘ.  ӕӗӥӕӐӗ,  

ӪӘӚӘӜӓӠӖӔ ӭӠӘӡ (ӓӘӡӚӝәӐӪӘӘӡ) ӮӐӖӘӡ 

ӒӐӡӬӕӠӘӕ ӕӐӮӓӔӜӗ ӒӐӓӐӐӓӒӘӚӔӑӐӡ b 

ӡӘӓӘӓӘӗ. ӐӛӘӡӐӗӕӘӡ ӛӐӡ ӣӜӓӐ ӛӝӕӓӝӗ  F 

ӫӐӚӐ. ӛӐӨӘӜ ӛӣӨӐӝӑӐ, ӠӝӛӔӚӘӪ Ӑӛ ӓӠӝӡ 

ӨӔӡӠӣӚӓӔӑӐ, ӢӝӚӘ ӣӜӓӐ Әӧӝӡ, 

ӓӘӡӚӝәӐӪӘӘӡ ӔӜӔӠӒӘӘӡӐ. ӔӜӔӠӒӘӐ әӘ 

ӒӐӛӝӘӗӕӚӔӑӐ ӤӝӠӛӣӚӘӗ: 

    ӡӣӠ.83.  ӫӐӚӘӡ ӒӐӛӝӡӐӗӕӚӘӡ ӛӐӒӐӚӘӗӘ 

 

                            ED= ∫ Fb dA. (1) 

ӡӐӓӐӪ ӘӜӢӔӒӠӐӚӘ ӐӘӦӔӑӐ ӭӠӘӡ ӛӗӔӚӘ ӖӔӓӐӞӘӠӘӡ ӒӐӡӬӕӠӘӕ. ӒӐӛӝӓӘӡ, Ӡӝӛ  ӐӛӝӪӐӜӘӡ 

ӒӐӓӐӡӐӬӧӕӔӢӐӓ ӡӐӭӘӠӝӐ ӕӘӞӝӕӝӗ F  ӫӐӚӘӡ ӡӘӓӘӓӔ. ӤӐӥӢӘӣӠӐӓ ӖӔӓӐӞӘӠӖӔ ӛӓӔӑӐӠӔ 

ӬӔӠӢӘӚӘӡӐӗӕӘӡ ӫӐӚӘӡ Ӕӡ ӛӜӘӨӕӜӔӚӝӑӐ ӘӬӕӔӕӡ ӫӕӠӘӡ ӒӐӡӐӨӣӐӚӝӔӑӣӚ ӛӜӘӨӕӜӔӚӝӑӐӡ 

(2πr -ӡӘӒӐӜӘӡ ӫӕӠӐ, ӮӓӔӑӐ ӔӠӗӘ ӛӮӠӘӓӐӜ dz  ӡӘӓӘӓӘӗ). ӒӐӜӡӐӮӘӚӕӔӚ ӨӔӛӗӮӕӔӕӐӨӘ әӘ 

ӡӬӝӠӔӓ ӫӐӚӘӡ ӡӐӨӣӐӚӝ ӛӜӘӨӕӜӔӚӝӑӐӐ ӡӐӭӘӠӝ.  ӛӪӘӠӔ ӓӔӤӝӠӛӐӪӘӔӑӘӡӐӡ, 

ӡӐӛӐӠӗӚӘӐӜӘӐ ӰӣәӘӡ әӐӜӝӜӘ. ӨӔӡӐӑӐӛӘӡӐӓ, b ӡӘӓӘӓӘӡ ӬӐӜӐӪӕӚӔӑӘӡ ӛӘӡӐӦӔӑӐӓ 

ӪӘӚӘӜӓӠӣӚ ӒӐӠӡӨӘ, ӠӝӛӔӚӘӪ ӓӘӡӚӝәӐӪӘӘӡ ӪӔӜӢӠӘӓӐӜ ӛӝӗӐӕӡӔӑӣӚӘӐ  r  ӛӐӜӫӘӚӖӔ, 

ӡӐӭӘӠӝ ӘӥӜӔӑӐ f  ӫӐӚӐ, ӠӝӛӚӘӡ ӡӘӓӘӓӔӪ ӔӠӗӔӣӚӝӕӐӜ ӤӐӠӗӝӑӖӔ ӢӝӚӘ ӘӥӜӔӑӐ: 

f=Gb/2π r.  (2) 

ӡӐӓӐӪ G  ӛӐӡӐӚӘӡ ӫӕӠӘӡ ӛӝӓӣӚӘӐ ӓӐ ӘӒӘ ӛӝӪӔӛӣӚӘӐ ӪӮӠӘӚӔӑӨӘ (ӛӐӒ. ӐӚӣӛӘӜӘӡӐӗӕӘӡ 

G=2,85.10
10 n/m2

). ӪӘӚӘӜӓӠӘӡ ӒӐӠӡӘ ӒӐӕӨӐӚӝӗ ӓӘӡӚӝәӐӪӘӘӡ ӒӐӠӨӔӛӝ, ӑӠӢӧӔӚ 

ӤӘӠӤӘӢӐӓ, ӛӘӡӘ ӡӘӛӐӦӚӔӐ l, ӮӝӚӝ ӡӘӒӐӜӔ- 2πr, ӤӘӠӤӘӢӘӡ ӡӘӡӥӔ- dr. Z ӦӔӠӫӘӡ ӒӐӡӬӕӠӘӕ 

ӒӐӠӡӘ ӒӐӜӘӪӓӘӡ ӫӕӠӘӡ ӓӔӤӝӠӛӐӪӘӐӡ, ӘӡӔ ӠӝӒӝӠӪ Ӕӡ ӡӣӠӐӗӖӔӐ ӜӐөӕӔӜӔӑӘ. ӤӘӠӤӘӢӘӡ 

ӒӕӔӠӓӖӔ  ӛӝӓӔӑӣӚӘӐ  ӫӐӚӐ- fldr,  ӡӐӓӐӪ  ldr   ӒӕӔӠӓӘӡ  ӤӐӠӗӝӑӘӐ,  ӮӝӚӝ  f   ӫӐӚӐ- 

ӔӠӗӔӣӚӝӕӐӜ  ӤӐӠӗӝӑӖӔ, ӠӝӛӔӚӘӪ ӘӬӕӔӕӡ dz  ӬӐӜӐӪӕӚӔӑӐӡ. ӪӘӚӘӜӓӠӣӚ ӒӐӠӡӨӘ  

ӔӜӔӠӒӘӘӡ ӒӐӛӝӡӐӗӕӚӔӚӐӓ ӫӕӠӘӡӐӡ ӡӐӭӘӠӝӐ ӫӐӚӘӡ ӡӐӨӣӐӚӝ ӛӜӘӨӕӜӔӚӝӑӐ, ӠӝӛӔӚӘӪ 

ӒӐӛӝӘӬӕӔӕӡ b  ӡӘӓӘӓӘӡ ӬӐӜӐӪӕӚӔӑӐӡ.  

F=fsaS. =1/2f .        (3) 

ӨӔӡӐӑӐӛӘӡӐӓ                                       F= Gb/4π r, (4) 

 ӡӐӘӓӐӜӐӪ                                       ED= ∫ Gb
2
/4π r dA.  (5) 

ӛӐӒӠӐӛ, ӠӐӓӒӐӜӐӪ dA= dzdr, ӐӛӘӢӝӛӐӪ l  ӡӘӒӠӫӘӡ ӓӘӡӚӝәӐӪӘӘӡ ӔӜӔӠӒӘӐ, ӢӝӚӘ ӘӥӜӔӑӐ 

E      ED= r0    ∫r1
 0 ∫l  Gb

2
/4π r dA.  (6) 

ӡӐӑӝӚӝӝӓ       ED= Gb
2
l/4 π  ln r1/r0 .          (7) 
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VI ӗӐӕӘ. ӢӔӛӞӔӠӐӢӣӠӘӡ  ӒӐӕӚӔӜӐ ӚӘӗӝӜӗӐ ӛӓӒӝӛӐӠӔӝӑӐӖӔ 

$ 1. ӢӔӛӞӔӠӐӢӣӠӘӡ ӒӐӕӚӔӜӐ ӚӘӗӝӜӗӐ  ӤӐӖӣӠ ӛӓӒӝӛӐӠӔӝӑӐӖӔ----------------------------62                             

$ 2. ӚӔӒӘӠӔӑӐ ӓӐ ӛӘӡӘ ӛӜӘӨӕӜӔӚӝӑӐ.  әӐӠӑӘӓӔӑӘ, ӜӘӢӠӘӓӔӑӘ,  ӡӞӔӪ. әӐӠӑӘӓӔӑӘ, 

 ӛӐӗӘ ӒӐӕӚӔӜӐ ӡӘӡӐӚӔӖӔ ӓӐ ӞӚӐӡӢӘәӣӠӝӑӐӖӔ ---------------------------------------------- 64                                 

$ 3. ӤӝӚӐӓӘӡ ӡӐӮӔӔӑӘ- ----------------------------------------------------------------------------65                                

$  4. ӤӝӚӐӓӔӑӘ  ӓӐ  ӛӐӗӘ ӗӔӠӛӣӚӘ ӓӐӛӣӨӐӕӔӑӐ---------------------------------------------  66                               

$  5. ӤӝӚӐӓӔӑӘӡ ӗӔӠӛӝӛӔӥӐӜӘәӣӠӘ ӓӐӛӣӨӐӕӔӑӐ---------------------------------------------- 67                               

VIII ӗӐӕӘ. ӛӔӡӠӘӡ ӓӔӤӔӥӢӔӑӘ 

$ 1. ӛӔӡӠӘӡ ӓӔӤӔӥӢӔӑӘ: ӬӔӠӢӘӚӝӕӐӜӘ ӓӔӤӔӥӢӔӑӘ  ӓӐ  ӛӐӗӘ  ӗӕӘӡӔӑӔӑӘ- -----------------68                    

$ 2. ӮӐӖӝӕӐӜӘ ӓӔӤӔӥӢӔӑӘ—ӓӘӡӚӝәӐӪӘӔӑӘ ӓӐ  ӬӧӝӑӘӡ ӓӔӤӔӥӢӔӑӘ-- -----------------------70                             

$  3.  ӖӔӓӐӞӘӠӣӚӘ  ӓӐ  ӛӝӪӣӚӝӑӘӗӘ ӓӔӤӔӥӢӔӑӘ  (ӜӘӟӐӠӔӑӘ ӓӘӡәӚӘӜӐӪӘӔӑӘ)---------- 72 

$  4.  ӛӐӠӪӕӚӘӡ ӡӐӖӦӕӠӔӑӘ, ӠӔәӠӘӡӢӐӚӘӖӐӪӘӘӡ ӓӐ ӓӔӤӝӠӛӐӪӘӣӚӘ ӝӠӔӣӚӔӑӘ-- ----- 73 

$  5. ӡӐӖӦӕӠӔӑӘ  ӓӐ  ӡӐӖӦӕӠӘӡ ӢӘӞӔӑӘ -----------------------------------------------------------74                               

IX ӗӐӕӘ. ӚӘӗӝӜӔӑӘӡ  ӛӔӥӐӜӘәӣӠӘ  ӒӐӛӝӪӓӔӑӘ  ӓӐ  ӒӐӭӘӛӕӘӡ  ӛӠӣӓӔӑӘ 

$ 1. ӓӔӤӝӠӛӐӪӘӘӡ ӡӐӮӔӔӑӘ: ӨӔәӣӛӨӕӐ, ӒӐӭӘӛӕӐ, ӦӣӜӕӐ, ӫӕӠӐ ӓӐ ӒӠӔӮӐ-  ----------------------75                            

$ 2. ӪӘәӚӣӠӘ ӓӔӤӝӠӛӐӪӘӐ  (ӛӔӥӐӜӘәӣӠӘ ӓӐ ӢӔӛӞӔӠӐӢӣӠӣӚӘ ӓӐӦӚӘӚӝӑӐ)---- -----   76             

$ 3. ӘӣӜӒӘӡ ӛӝӓӣӚӘ, ӫӕӠӘӡ ӛӝӓӣӚӘ, әӐӕӨӘӠӘ ӛӐӗ ӨӝӠӘӡ----------------------- --------  77                                

$  4.ӚӘӗӝӜӔӑӘӡ ӛӔӥӐӜӘәӣӠӘ ӒӐӛӝӪӓӔӑӘ. ӜӘӛӣӨӘӡ ӡӢӐӜӓӐӠӢӣӚӘ ӖӝӛӔӑӘ ӓӐ ӤӝӠӛӔӑӘ-78         

$  5. ӒӐӭӘӛӕӘӡ ӛӠӣӓӔӑӘ   ӫӐӑӕӐ-ӓӔӤӝӠӛӐӪӘӐ-----------------------------------------------------79                               

$  6.  ӬӪә  ӡӢӠӣӥӢӣӠӘӡ  ӛӥӝӜӔ  ӚӘӗӝӜӗӐ  ӒӐӜӛӢәӘӪӔӑӐ  ӓӐ  ӛӘӡӘ  ӡӐӤӔӮӣӠӔӑӘ-- ---------81 

$  7. ӛӪә ӡӢӠӣӥӢӣӠӘӡ ӛӥӝӜӔ ӚӘӗӝӜӗӐ ӒӐӜӛӢәӘӪӔӑӐ  ӓӐ ӛӘӡӘ ӡӐӤӔӮӣӠӔӑӘ-- ------------- 81                

$ 8.  ӑӐӣӨӘӜӒӔӠӘӡ ӔӤӔӥӢӘ-- -------------------------------------------------------------------------

82                                                                                                         

$ 9. ӓӔӜӐӓӝӑӐ-- --------------------------------------------------------------------------------------83                               

$ 10. ӓӔӜӐӓӝӑӘӡӐ ӓӐ ӡӘӛӢәӘӪӘӡ ӖӦӕӠӔӑӘ-- ---------------------------------------------------- 84                              

X ӗӐӕӘ. ӚӘӗӝӜӗӐ  ӗӔӝӠӘӣӚӘ  ӡӘӛӢәӘӪӔ  ӓӐ  ӑӖӐӠӬӐӠӛӝӥӛӜӐ 
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$  2.  ӑӖӐӠӔӑӘӡ  ӬӐӠӛӝӥӜӘӡ  ӛӔӥӐӜӘӖӛӘ ӓӐ ӒӠӘӤӘӢӡӘӡ  ӑӖӐӠӘ---------------------------------85                             

$ 2.  ӛӐӡӐӚӐӗӐ  ӛӡӮӕӠӔӕӐ, ӑӖӐӠӔӑӘӡ әӚӐӡӘӤӘәӐӪӘӐ  (ӛӧӘӤӔ, ӑӚӐӜӢӘ, ӪӘәӚӣӠӘ)-- ---------86        

XI ӗӐӕӘ. ӚӘӗӝӜӗӐ  ӨӘӜӐӒӐӜӘ ӡӢӠӣӥӢӣӠӘӡ ӪӕӚӘӚӔӑӐ ӓӔӤӝӠӛӘӠӔӑӘӡӐӡ 

$ 1. ӓӔӤӝӠӛӐӪӘӐ ӡӠӘӐӚӘӗ ӓӐ ӓӔӤӝӠӛӐӪӘӣӚӘ ӝӠӔӣӚӔӑӘӡ ӬӐӠӛӝӥӛӜӘӗ-- ---------------

88                
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$  3. ӠӔәӠӘӡӢӐӚӘӖӐӪӘӐ-----------------------------------------------------------------------------91                               
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ӔӚӔӥӢӠӝӒӐӛӢӐӠӔӑӚӝӑӐӖӔ  ӓӐ әӠӘӡӢӐӚӝӒӠӐӤӘӐӖӔ.  ӖӔӒӐӛӢӐӠӝӑӐ-----------------------93                              
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112 
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ӗӐӛӐӖ ӔӗӔӠӐӨӕӘӚӘ 

ӤӘӖӘәӐ –ӛӐӗӔӛӐӢӘәӘӡ ӛӔӪӜ. DӓӝӥӢӝӠӘ, ӞӠӝӤӔӡӝӠӘ. 

ӡӐӛӔӪӜӘӔӠӝ әӕӚӔӕӔӑӘ: ӤӐӖӣӠӘ ӒӐӠӓӐӥӛӜӔӑӘ, ӞӚӐӡӢӘәӣӠӘ ӓӐ 

ӓӐӦӚӘӚӝӑӘӗӘ ӓӔӤӝӠӛӐӪӘӘӗ ӒӐӛӝӬӕӔӣӚӘ ӪӕӚӘӚӔӑӔӑӘ ӤӝӚӐӓӔӑӨӘ; 

ӑӖӐӠӬӐӠӛӝӥӛӜӘӡ ӛӔӥӐӜӘӖӛӘ; ӨӘӜӐӒӐӜӘ ӫӐӑӕӔӑӘӡ ӚӝәӐӚӘӖӐӪӘӘӡ ӐӓӒӘӚӔӑӘ.  

ӡӐӚӔӥӪӘӝ әӣӠӡӘ: ӖӝӒӐӓӘ ӤӘӖӘәӐ, ӚӘӗӝӜӔӑӘӡ ӤӘӖӘәӐ, ӤӘӖӘәӣӠӘ 

ӛӐӡӐӚӐӗӛӪӝӓӜӔӝӑӐ. 

ӒӐӜӐӗӚӔӑӐ: ӡӐӓӝӥӢӝӠӝ ӓӘӡӔӠӢӐӪӘӘӡ ӨӔӛӓӒӝӛӘ ӛӝӦӕӐӬӔӝӑӐ, 1996-2017 ӬӚӔӑӘ, ӡӐӥ. 

ӢӔӥӜӘәӣӠӘ ӣӜӘӕӔӠӡӘӢӔӢӘ, ӗӑӘӚӘӡӘ, ӤӘӖӘәӐ–ӛӐӗӔӛӐӢӘәӘӡ ӛӔӪӜӘӔӠӔӑӐӗӐ ӓӝӥӢӝӠӘ.  

ӡӐӓӝӥӢӝӠӝ ӓӘӡӔӠӢӐӪӘӐ: әӝӜӡӢӠ. ӤӝӚӐӓӔӑӘӡ ӛӐӠӢӔӜӡӘӢӣӚӘ ӡӢӠӣӥӢӣӠӘӡ әӕӚӔӕӐ, 

ӞӚӐӡӢӘәӣӠӘ ӓӔӤӝӠӛӐӪӘӘӡ ӛӘӛӓӘӜӐӠӔӝӑӐ ӓӐ ӨӘӜӐӒӐӜӘ ӫӐӑӕӔӑӘӡ ӚӝәӐӚӘӖӐӪӘӐ. ӡӐӥ. 

ӛӔӪӜӘӔӠӔӑӐӗӐ ӐәӐӓӔӛӘӘӡ ӤӘӖӘәӘӡ ӘӜӡӢӘӢӣӢӘ, ӗӑӘӚӘӡӘ, 1996 ӬӔӚӘ;  

ӡӐә. ӓӘӡӔӠӢӐӪӘӐ: ӛӐӠӢӔӜӡӘӢӣӚӘ ӞӐәӔӢӘӡ әӠӘӡӢӐӚӝӒӔӝӛӔӢӠӘӐ ӓӐ ӓӔӤӝӠӛӐӪӘӘӡӐ ӓӐ 

ӠӦӕӔӕӘӡ ӤӘӖӘәӐ; ӤӘӖӘәӐ–ӛӐӗӔӛӐӢӘәӘӡ ӛӔӪӜӘӔӠӔӑӐӗӐ әӐӜӓӘӓӐӢӘ: 1980 ӬӔӚӘ, ӚӘӗӝӜӗӐ 

ӤӘӖӘәӘӡ ӘӜӡӢӘӢӣӢӘ, ӛӝӡәӝӕӘ, ӠӣӡӔӗӘ. 

ӐӡӞӘӠӐӜӢӣӠӐ: 1975-1979 ӬӚӔӑӘ, ӚӘӗӝӜӗӐ ӤӘӖӘәӘӡ ӘӜӡӢӘӢӣӢӘ, ӛӝӡәӝӕӘ, ӠӣӡӔӗӘ; 

ӓӘӞӚӝӛӘ: 1970-1971 ӬӚӔӑӘ, ӚӘӗӝӜӗӐ ӤӘӖӘәӘӡ ӘӜӡӢӘӢӣӢӘ, ӛӝӡәӝӕӘ, ӠӣӡӔӗӘ; 

ӡӢӣӓӔӜӢӘ: 1966-1971 ӬӚӔӑӘ, ӡӐӥӐӠӗӕӔӚӝӡ ӞӝӚӘӢӔӥӜӘәӣӠӘ ӘӜӡӢӘӢӣӢӘ, ӗӑӘӚӘӡӘ. 

ӔӥӡӞӔӠӘӛӔӜӢӣӚӘ ӛӔӗӝӓӔӑӘ: ӒӐӛӭӝӚӘ ӔӚӔӥӢӠӝӜӣӚӘ ӛӘәӠӝӡәӝӞӘӐ, ӛӐӡәӐӜӘӠӔӑӔӚӘ 

ӔӚӔӥӢӠӝӜӣӚӘ ӛӘәӠӝӡәӝӞӘӐ,  ӛӔӢӐӚӝӒӠӐӤӘӐ. 

ӒӐӛӝӥӕӔӧӜӔӑӣӚӘ ӜӐӨӠӝӛӔӑӘ: 80 ӡӐӛӔӪӜӘӔӠӝ ӨӠӝӛӐ DӓӐ ӛӝӮӡӔӜӔӑӐ ӛӐӦӐӚӠӔӘӢӘӜӒӣӚ 

ӡӐӔӠӗӐӨӝӠӘӡӝ ӡӐӛӔӪӜӘӔӠӝ ӟӣӠӜӐӚӔӑӨӘ. 

әӝӜӤӔӠӔӜӪӘӔӑӨӘ ӛӝӜӐӬӘӚӔӝӑӐ: 30 ӡӐӔӠӗӐӨӝӠӘӡӝ әӝӜӤӔӠӔӜӪӘӐ, ӐӥӔӓӐӜ FDM 2006 Ӭ. 

өӘӜӔӗӨӘ, 2007 Ӭ. ӞӝӠӢӣӒӐӚӘӐӨӘ ӓӐ 2008  Ӭ. әӝӠӔӐӨӘ ӛӝӬӧӝӑӘӚӘ 

FDMFDMӡӐӔӠӗӐӨӝӠӘӡӝ әӝӜӤӔӠӔӜӪӘӔӑӘӡ FDMӡӐӝӠӒӐӜӘӖӐӪӘӝ әӝӛӘӢӔӢӘӡ ӬӔӕӠӘ. 

ӡӐӛӣӨӐӝӔӑӘ ӡӐӖӦӕӐӠӒӐӠӔӗ: ӚӔӥӪӘӔӑӘӡ ӪӘәӚӘ „ӜӘәӔӚӘӡ ӐӣӡӢӔӜӘӢӣӠӘ әӚӐӡӘӡ 

ӤӝӚӐӓӔӑӨӘ, ӓӐӑӐӚӪӘәӚӣӠӘ ӓӐӦӚӘӚӝӑӘӗӘ ӑӖӐӠӬӐӠӛӝӥӛӜӘӡ ӛӔӥӐӜӘӖӛӘ“ 5-10/09/2005, 

ӘӐӞӝӜӘӘӡ ӥ. ӡӔӜӓӐӘӡ, ӢӝӰӝәӣӡ ӣӜӘӕӔӠӡӘӢӔӢӘ, ӕӘӪӔ-ӞӠӔӖӘӓӔӜӢ ӞӠӝӤ. ӪӔӪӣӝ ӨӝӯӘӡ 

ӛӘӬӕӔӕӘӗ. 

ӛәӕӚӔӕӐӠӘ ӞӠӝӤӔӡӝӠӘ-1999 ӬӚӘӡ 15/09-31/10, ӒӔӠӛӐӜӘӘӡ ӤӔӓӔӠӐӪӘӣӚӘ ӠӔӡӞӣӑӚӘәӘӡ 

ӥ. ӤӠӐӘӑӣӠӒӘӡ ӤӠӐӣӜӰӝӤӔӠӘӡ ӛӧӐӠӘ ӡӮӔӣӚӔӑӘӡ ӛӔӥӐӜӘәӘӡ ӘӜӡӢӘӢӣӢӘӡ, ӚӘӗӝӜӗӐ 

ӤӘӖӘәӘӡ ӚӐӑӝӠӐӢӝӠӘӐ. 

ӛӘӬӕӔӣӚӘ ӞӠӝӤӔӡӝӠӘ-1999Ӭ. 01/11-20/12 ӒӔӠӛӐӜӘӘӡ ӤӔӓ. ӠӔӡӞӣӑӚӘәӘӡ ӥ. ӛӐӒӓӔӑӣӠӒӘӡ 

ӝӢӝ ӒӔӠӘәӔӡ ӡӐӮӔӚӝӑӘӡ ӢӔӥӜӘәӣӠӘ ӣӜӘӕӔӠӡӘӢӔӢӘӡ ӛӐӡӐӚӐӗӐ ӒӐӛӫӚӔӝӑӘӡ  

ӘӜӡӢӘӢӣӢӘ. 

ӒӠӐӜӢӔӑӘ: 

ӡӔӡӤ ӒӠӐӜӢ   217164-Әӡ ӛӔӜӔӯӔӠӘ  2016-2019 ӬӬ. ӗӐӜӮӐ  210 000 ӚӐӠӘ 

ӡӔӡӤ ӒӠӐӜӢ N31/42-Әӡ ӛӔӜӔӯӔӠӘ   2013-2016  ӬӬ. ӗӐӜӮӐ 150 000 ӚӐӠӘ 

ӡӔӡӤ ӒӠӐӜӢ    18-072-Әӡ ӛӔӜӔӯӔӠӘ  2006-2009 ӬӬ. ӗӐӜӮӐ 93 400 ӚӐӠӘ 

ISTC ӒӠӐӜӢ GG-719-Әӡ ӛӔӜӔӯӔӠӘ  2002-2006 ӬӬ. ӗӐӜӮӐ  175 000 ӐӨӨ ӓӝӚӐӠӘ 



ӡӔӡӤ ӒӠӐӜӢ   117-Әӡ ӛӔӪӜӘӔӠ ӗӐӜӐӛӨӠӝӛӔӚӘ 2005 Ӭ. 

ISTC ӒӠӐӜӢ GG -258-Әӡ ӛӔӪӜӘӔӠӘ ӗӐӜӐӛӨӠӝӛӔӚӘ 2000-2002  ӬӬ. 

ӯӘӚӓӝӔӑӘ: ӒӔӠӛӐӜӘӘӡ ӤӔӓӔӠӐӪӘӣӚӘ ӠӔӡӞӣӞӚӘәӘӡ ӛӔӪӜӘӔӠӔӑӐӗӐ ӐәӐӓӔӛӘӘӡ (DAAD)–Әӡ 

1991 ӓӐ 1999 ӬӚӔӑӘӡ ӞӠӔӛӘӔӑӘӡ ӚӐӣӔӠӐӢӘ. 

 


