
16-я НǳǲǳЛЯ 

ɄɈɇɋɌɊɍɂɊɈȼАɇɂȿ 
ɌȿХɇɈɅɈȽɂЧɇЫХ 

ɋȼАɊɇЫХ ɂɁȾȿɅɂɃ  

ǵȍȌȍȓȧ 1 

ǵȍȌȍȓȧ 2  
ǵȍȌȍȓȧ 3 

ǵȍȌȍȓȧ 4 

ǵȍȌȍȓȧ 5 

ǵȍȌȍȓȧ 6 

ǵȍȌȍȓȧ 7 

ǵȍȌȍȓȧ 8 

ǵȍȌȍȓȧ 9  
ǵȍȌȍȓȧ 10 

ǵȍȌȍȓȧ 11 

ǵȍȌȍȓȧ 12 

ǵȍȌȍȓȧ 13 

ǵȍȌȍȓȧ 14 

ǵȍȌȍȓȧ 15 

ǵȍȌȍȓȧ 16 

ǵȍȌȍȓȧ 17 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



• ǹȊȈȘȐȊȈȍȔȖșȚȤ ȔȈȚȍȘȐȈȓȖȊ; 

• ǺȍȝȕȖȓȖȋȐȟȍșȒȐȍ ȖșȖȉȍȕȕȖșȚȐ ȗȖȓțȟȍȕȐȧ 
șȊȈȘȕȣȝ șȖȍȌȐȕȍȕȐȑ Ȑȏ ȖșȕȖȊȕȣȝ 
ȒȖȕșȚȘțȒȞȐȖȕȕȣȝ ȔȈȚȍȘȐȈȓȖȊ; 

• ǶȉȡȐȍ ȗȘȐȕȞȐȗȣ ȒȖȕșȚȘțȐȘȖȊȈȕȐȧ șȊȈȘȕȣȝ 
ȏȈȋȖȚȖȊȖȒ; 

• ǺȍȝȕȖȓȖȋȐȟȕȖșȚȤ șȊȈȘȕȣȝ ȏȈȋȖȚȖȊȖȒ. 

КȘȈȚȒȖȍ șȖȌȍȘȎȈȕȐȍ:  
ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǯȕȈȕȐȧ, ȗȖȓțȟȍȕȕȣȍ Ȋ ȥȚȖȑ 
ȓȍȒȞȐȐ, ȕȍȖȉȝȖȌȐȔȣ Ȍȓȧ: 

• ȊȣȉȖȘȈ ȔȈȘȒȐ ȔȈȚȍȘȐȈȓȈ șȊȈȘȕȖȑ 
ȒȖȕșȚȘțȒȞȐȐ, ȖȉȓȈȌȈȦȡȍȑ 
ȚȘȍȉțȍȔȣȔȐ ȥȒșȗȓțȈȚȈȞȐȖȕȕȣȔȐ 
șȊȖȑșȚȊȈȔȐ; 

• ȒȖȕșȚȘțȐȘȖȊȈȕȐȧ ȚȍȝȕȖȓȖȋȐȟȕȣȝ 
șȊȈȘȕȣȝ ȏȈȋȖȚȖȊȖȒ.  

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ɋɜɚɪɢɜɚɟɦɨɫɬɶ 
 ɦɚɬɟɪɢɚɥɨɜ  

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǹȊȈȘȐȊȈȍȔȖșȚȤ - ȚȍȝȕȖȓȖȋȐȟȍșȒȖȍ 
șȊȖȑșȚȊȖ ȔȍȚȈȓȓȖȊ ȐȓȐ șȖȟȍȚȈȕȐȧ 

ȔȍȚȈȓȓȖȊ ȖȉȘȈȏȖȊȣȊȈȚȤ ȗȘȐ 
țșȚȈȕȖȊȓȍȕȕȖȑ ȚȍȝȕȖȓȖȋȐȐ șȊȈȘȒȐ 

șȖȍȌȐȕȍȕȐȍ,  ȖȚȊȍȟȈȦȡȍȍ 
ȚȘȍȉȖȊȈȕȐȧȔ, ȖȉțșȓȖȊȓȍȕȕȣȔ 

ȒȖȕșȚȘțȒȞȐȍȑ Ȑ ȥȒșȗȓțȈȚȈȞȐȍȑ 
ȐȏȌȍȓȐȧ. 

 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



• ȖȚ ȔȈȚȍȘȐȈȓȈ; 

• ȖȚ ȚȍȝȕȖȓȖȋȐȐ șȊȈȘȒȐ; 

• ȖȚ ȒȖȕșȚȘțȒȚȐȊȕȖȋȖ ȖȜȖȘȔȓȍȕȐȧ 
șȖȍȌȐȕȍȕȐȧ; 

• ȖȚ ȚȘȍȉțȍȔȣȝ ȥȒșȗȓțȈȚȈȞȐȖȕȕȣȝ 
șȊȖȑșȚȊ șȊȈȘȕȖȑ ȒȖȕșȚȘțȒȞȐȐ. 

ǹȊȈȘȐȊȈȍȔȖșȚȤ ȏȈȊȐșȐȚ: 
ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǹȚȍȗȍȕȤ șȊȈȘȐȊȈȍȔȖșȚȐ 

ХȖȘȖȠȈȧ 

ǻȌȖȊȓȍȚȊȖȘȐȚȍȓȤȕȈȧ 

ǶȋȘȈȕȐȟȍȕȕȈȧ 

ǷȓȖȝȈȧ 

ДȖșȚȈȚȖȟȕȈȧ ǵȍȌȖșȚȈȚȖȟȕȈȧ 

ǹȊȈȘȐȊȈȍȔȖșȚȤ 
ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



В ȏȖȕȍ ȚȍȘȔȐȟȍșȒȖȋȖ ȊȓȐȧȕȐȧ, 
ȗȖȌ ȊȖȏȌȍȑșȚȊȐȍȔ ȕȈȋȘȍȊȈ 
ȗȘȖȐșȝȖȌȧȚ ȜȈȏȖȊȣȍ Ȑ 
șȚȘțȒȚțȘȕȣȍ ȗȘȍȊȘȈȡȍȕȐȧ, 
ȘȍȏțȓȤȚȈȚȖȔ ȒȖȚȖȘȣȝ ȔȖȎȍȚ ȉȣȚȤ 
ȕȍȖȌȕȖȘȖȌȕȖșȚȤ ȔȍȝȈȕȐȟȍșȒȐȝ 
șȊȖȑșȚȊ ȘȈȏȓȐȟȕȣȝ ȏȖȕ șȊȈȘȕȖȋȖ 
șȖȍȌȐȕȍȕȐȧ. 

ȜȐȓȤȔ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



1 - ȖșȕȖȊȕȖȑ 
ȔȍȚȈȓȓ; 

2 - ȠȖȊ; 

3 - ȏȖȕȈ 
ȚȍȘȔȐȟȍșȒȖȋȖ 
ȊȓȐȧȕȐȧ. 

1 1 2 3 3 

HV 
(ȚȊёȘȌȖșȚȤ) 

δ 
(ȖȚȕȖșȐȚ. 
țȌȓȐȕȍȕȐȍ) 

ǰȏȔȍȕȍȕȐȍ ȔȍȝȈȕȐȟȍșȒȐȝ șȊȖȑșȚȊ Ȋ ȏȖȕȍ 
ȚȍȘȔȐȟȍșȒȖȋȖ ȊȓȐȧȕȐȧ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



Ƚɨɪɹɱɢɟ ɢ ɯɨɥɨɞɧɵɟ 
ɬɪɟщɢɧɵ ɜ ɫɜɚɪɧɵɯ 

ɫɨɟɞɢɧɟɧɢɹɯ  

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǫȖȘȧȟȐȍ ȚȘȍȡȐȕȣ 

1 – șȚȖȓȉȟȈȚȣȍ 
ȒȘȐșȚȈȓȓȣ; 

2 – ȎȐȌȒȐȍ 
ȗȘȖșȓȖȑȒȐ ȗȘȐ 
ȏȈȊȍȘȠȍȕȐȐ 
ȒȘȐșȚȈȓȓȐȏȈȞȐȐ 
ȠȊȈ; 

3 – ȚȘȍȡȐȕȈ. 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ХȖȓȖȌȕȣȍ ȚȘȍȡȐȕȣ 

1 – șȚȖȓȉȟȈȚȣȍ 
ȒȘȐșȚȈȓȓȣ; 

3 – ȚȘȍȡȐȕȣ. 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɨɫɨɛɟɧɧɨɫɬɢ ɩɨɥɭɱɟɧɢɹ 
ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢɡ 

ɨɫɧɨɜɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ɋɜɚɪɤɚ ɭɝɥɟɪɨɞɢɫɬɵɯ 
ɢ ɥɟɝɢɪɨɜɚɧɧɵɯ 

ɫɬɚɥɟɣ  

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǵȐȏȒȖțȋȓȍȘȖȌȐșȚȣȍ șȚȈȓȐ ( ǹ<0,3%): 
• ȖȉȓȈȌȈȦȚ ȝȖȘȖȠȍȑ șȊȈȘȐȊȈȍȔȖșȚȤȦ; 
• șȖȍȌȐȕȧȦȚșȧ ș ȉȖȓȤȠȐȕșȚȊȖȔ ȊȐȌȖȊ șȊȈȘȒȐ ȉȍȏ 

ȖșȖȉȣȝ ȚȘțȌȕȖșȚȍȑ. 
 
ǻȋȓȍȘȖȌȐșȚȣȍ (ǹ>0,3%) Ȑ ȓȍȋȐȘȖȊȈȕȕȣȍ șȚȈȓȐ: 
• ȗȘȍȚȍȘȗȍȊȈȦȚ ȏȈȒȈȓȒț Ȋ ǯ.Ǻ.В. Ȑ ȕȈșȣȡȍȕȐȍ 

ȔȍȚȈȓȓȈ ȊȖȌȖȘȖȌȖȔ, ȗȖȥȚȖȔț șȒȓȖȕȕȣ Ȓ 
ȖȉȘȈȏȖȊȈȕȐȦ ȝȖȓȖȌȕȣȝ ȚȘȍȡȐȕ. 

 
Ǭȓȧ ȗȖȊȣȠȍȕȐȧ șȊȈȘȐȊȈȍȔȖșȚȐ: 
• ȗȘȐ ȌțȋȖȊȖȑ șȊȈȘȒȍ ȘȍȒȖȔȍȕȌțȍȚșȧ ȕȈȋȘȍȊ 

ȏȈȋȖȚȖȊȖȒ ȌȖ ȚȍȔȗȍȘȈȚțȘȣ 100-300°ǹ, ȗȘȖȒȈȓȒț 
ȜȓȦșȖȊ, ȥȓȍȒȚȘȖȌȖȊ Ȑ ȖșțȠȍȕȐȍ ȏȈȡȐȚȕȣȝ ȋȈȏȖȊ; 

• ȒȖȕȚȈȒȚȕțȦ șȊȈȘȒț ȊȣȗȖȓȕȧȦȚ ȕȈ ȘȍȎȐȔȈȝ, 
    ȖȉȍșȗȍȟȐȊȈȦȡȐȝ ȗȖȌȖȋȘȍȊ ȏȈȋȖȚȖȊȖȒ Ȑ ȔȍȌȓȍȕȕȖȍ 
    ȖȝȓȈȎȌȍȕȐȍ ȗȖșȓȍ șȊȈȘȒȐ. 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



• ȗȖȚȍȘȧ ȒȖȘȘȖȏȐȖȕȕȖȑ șȚȖȑȒȖșȚȐ 
ȔȍȚȈȓȓȈ ȠȊȈ Ȑ ǯ.Ǻ.В ȗȘȐ 
ȗȘȖȌȖȓȎȐȚȍȓȤȕȖȔ ȗȘȍȉȣȊȈȕȐȐ Ȋ 
ȖȉȓȈșȚȐ ȚȍȔȗȍȘȈȚțȘ ȖȚ 500-800ºǹ; 

• ȖȉȘȈȏȖȊȈȕȐȍ Ȋ șȊȈȘȕȖȔ ȠȊȍ ȋȖȘȧȟȐȝ 
ȚȘȍȡȐȕ. 

ǷȘȐ șȊȈȘȒȍ 
ȊȣșȖȒȖȓȍȋȐȘȖȊȈȕȕȣȝ 

ȒȖȘȘȖȏȐȖȕȕȖ-șȚȖȑȒȐȝ ȔȍȚȈȓȓȖȊ 
ȊȖȏȔȖȎȕȣ: 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



• ȗȘȐ ȌțȋȖȊȖȑ șȊȈȘȒȍ ȚȍȝȕȖȓȖȋȐȟȍșȒȐȑ 
ȗȘȖȞȍșș ȊȣȗȖȓȕȧȦȚ ș ȐșȗȖȓȤȏȖȊȈȕȐȍȔ 
ȔȐȕȐȔȈȓȤȕȖ ȕȍȖȉȝȖȌȐȔȖȑ ȚȍȗȓȖȊȖȑ 
ȥȕȍȘȋȐȐ Ȑ ș ȗȘȐȔȍȕȍȕȐȍȔ 
ȚȍȗȓȖȖȚȊȖȌȧȡȐȝ ȗȖȌȒȓȈȌȖȒ; 

• ȗȘȖȊȖȌȧȚ ȗȖșȓȍȌțȦȡțȦ ȏȈȒȈȓȒț 
șȊȈȘȕȣȝ ȏȈȋȖȚȖȊȖȒ Ȍȓȧ ȘȈșȚȊȖȘȍȕȐȧ 
ȖȉȘȈȏțȦȡȐȝșȧ ȒȈȘȉȐȌȖȊ ȝȘȖȔȈ; 

• ȗȘȐȔȍȕȧȦȚ ȒȖȕȚȈȒȚȕțȦ șȊȈȘȒț ȗȘȐ 
ȗȖȊȣȠȍȕȕȖȔ ȌȈȊȓȍȕȐȐ. 

Ǭȓȧ ȗȖȊȣȠȍȕȐȧ șȊȈȘȐȊȈȍȔȖșȚȐ: 
ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ɋɜɚɪɤɚ ɦɟɞɢ ɢ ɟё 
ɫɩɥɚɜɨɜ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



• ȖȒșȐȌ ȔȍȌȐ ǹu2O ȧȊȓȧȍȚșȧ ȖȌȕȖȑ Ȑȏ ȗȘȐȟȐȕ 
ȖȉȘȈȏȖȊȈȕȐȧ ȋȖȘȧȟȐȝ ȚȘȍȡȐȕ Ȋ șȊȈȘȕȣȝ ȠȊȈȝ; 

• ȊȖȌȖȘȖȌ Ȋ ȘȍȏțȓȤȚȈȚȍ ȘȍȈȒȞȐȐ ș ȖȒșȐȌȖȔ ȔȍȌȐ 
ȖȉȘȈȏțȍȚ ȊȖȌȧȕȣȍ ȗȈȘȣ, ȒȖȚȖȘȣȍ șȒȈȗȓȐȊȈȦȚșȧ 
ȗȖȌ ȊȣșȖȒȐȔ ȌȈȊȓȍȕȐȍȔ Ȋ ȔȐȒȘȖȗțșȚȖȚȈȝ Ȑ 
ȧȊȓȧȦȚșȧ ȗȘȐȟȐȕȖȑ ȊȖȌȖȘȖȌȕȖȑ ȝȘțȗȒȖșȚȐ; 

В ȘȍȏțȓȤȚȈȚȍ ȊȣșȖȒȖȑ ȥȓȍȒȚȘȖȗȘȖȊȖȌȐȔȖșȚȐ 
ȔȍȌȕȣȍ ȏȈȋȖȚȖȊȒȐ ȥȓȍȒȚȘȖȒȖȕȚȈȒȚȕȖȑ șȊȈȘȒȖȑ 

ȕȍ șȖȍȌȐȕȧȦȚșȧ. 

ǵȈ șȊȈȘȐȊȈȍȔȖșȚȤ ȔȍȌȐ ȖȒȈȏȣȊȈȦȚ 
ȊȓȐȧȕȐȍ șȖȌȍȘȎȈȡȐȍșȧ Ȋ ȕȍȑ 

ȗȘȐȔȍșȐ - Ƕ2, ǵ2, Ǹb Ȑ ȌȘ. 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



• șȊȈȘȒț ȊȣȗȖȓȕȧȦȚ ș ȊȣșȖȒȖȑ ȗȖȋȖȕȕȖȑ 
ȥȕȍȘȋȐȍȑ Ȑ ȗȘȍȌȊȈȘȐȚȍȓȤȕȣȔ ȗȖȌȖȋȘȍȊȖȔ; 

• ȗȘȖȞȍșș ȊȣȗȖȓȕȧȦȚ Ȋ ȈȚȔȖșȜȍȘȍ ȈȘȋȖȕȈ, 
ȋȍȓȐȧ, ȈȏȖȚȈ Ȑ Ȑȝ șȔȍșȍȑ, ȓȐȉȖ ȗȖȌ ȜȓȦșȖȔ ȕȈ 
ȖșȕȖȊȍ ȉțȘȣ (Na2B4O7); 

• ȏȈȋȖȚȖȊȒț ȚȖȓȡȐȕȖȑ ȉȖȓȍȍ 50ȔȔ șȖȍȌȐȕȧȦȚ 
ȥȓȍȒȚȘȖȠȓȈȒȖȊȖȑ șȊȈȘȒȖȑ. 

Ǭȓȧ ȗȖȊȣȠȍȕȐȧ șȊȈȘȐȊȈȍȔȖșȚȐ 
ȔȍȌȐ Ȑ ȉȘȖȕȏȣ: 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



• ȗȘȐ șȊȈȘȒȍ ȓȈȚțȕȐ Ȋ ȘȍȏțȓȤȚȈȚȍ ȐșȗȈȘȍȕȐȧ ȞȐȕȒȈ 
șȕȐȎȈȍȚșȧ ȗȘȖȟȕȖșȚȤ Ȑ ȒȖȘȘȖȏȐȖȕȕȈȧ șȚȖȑȒȖșȚȤ 
șȊȈȘȕȣȝ șȖȍȌȐȕȍȕȐȑ; 

• Ȍȓȧ ȗȖȊȣȠȍȕȐȧ șȊȈȘȐȊȈȍȔȖșȚȐ ȗȘȍȐȔțȡȍșȚȊȍȕȕȖ 
ȗȘȐȔȍȕȧȚ ȌțȋȖȊțȦ șȊȈȘȒț ȕȍȗȓȈȊȧȡȐȔșȧ 
(ȊȖȓȤȜȘȈȔȖȊȣȔ) ȥȓȍȒȚȘȖȌȖȔ Ȋ ȏȈȡȐȚȕȣȝ ȋȈȏȈȝ; 

• ȓȈȚțȕȤ Ȑ ȉȘȖȕȏȈ ȐȔȍȦȚ ȉȖȓȍȍ ȊȣșȖȒȖȍ țȌȍȓȤȕȖȍ 
ȥȓȍȒȚȘȖșȖȗȘȖȚȐȊȓȍȕȐȍ, ȟȍȔ ȔȍȌȤ, ȗȖȥȚȖȔț ȖȕȐ 
ȌȖșȚȈȚȖȟȕȖ ȝȖȘȖȠȖ șȊȈȘȐȊȈȦȚșȧ ȒȖȕȚȈȒȚȕȖȑ 
șȊȈȘȒȖȑ. 

ǶșȖȉȍȕȕȖșȚȐ șȊȈȘȒȐ ȓȈȚțȕȐ Ȑ 
ȉȘȖȕȏȣ: 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



• ȖȉȘȈȏȖȊȈȕȐȍȔ ȕȈ ȗȖȊȍȘȝȕȖșȚȐ ȒȘȖȔȖȒ 
ȗȘȖȟȕȖȑ Ȑ ȚțȋȖȗȓȈȊȒȖȑ ȖȒșȐȌȕȖȑ ȗȓёȕȒȐ 
Аl2O3; 

• șȒȓȖȕȕȖșȚȤȦ Ȓ ȖȉȘȈȏȖȊȈȕȐȦ ȋȈȏȖȊȖȑ 
ȗȖȘȐșȚȖșȚȐ Ȑ ȋȖȘȧȟȐȝ ȚȘȍȡȐȕ; 

• ȖȗȓȈȊȓȍȕȐȍȔ ȋȘȈȕȐȞ ȏёȘȍȕ Ȋ ǯ.Ǻ.В. Ȑ 
ȖȝȘțȗȟȐȊȈȕȐȍȔ șȊȈȘȕȖȋȖ șȖȍȌȐȕȍȕȐȧ Ȑ 
șȕȐȎȍȕȐȍȔ ȗȘȖȟȕȖșȚȐ ȏȈȋȖȚȖȊȖȒ Ȑȏ 
ȌȦȘȈȓȦȔȐȕȐȧ (Al – Cu - Mg). 

ǺȘțȌȕȖșȚȐ șȊȈȘȒȐ ȏȈȋȖȚȖȊȖȒ Ȑȏ ȈȓȦȔȐȕȐȧ 
Ȑ ȍȋȖ șȗȓȈȊȖȊ ȖȉțșȓȖȊȓȍȕȣ: 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



• șȊȈȘȕȣȍ ȒȖȕșȚȘțȒȞȐȐ ȐȏȋȖȚȈȊȓȐȊȈȦȚșȧ ș 
ȗȘȐȔȍȕȍȕȐȍȔ ȌțȋȖȊȖȑ șȊȈȘȒȐ Ȋ ȐȕȍȘȚȕȣȝ ȋȈȏȈȝ 
ȕȈ ȖȉȘȈȚȕȖȑ ȗȖȓȧȘȕȖșȚȐ ȐȓȐ ȗȍȘȍȔȍȕȕȖȔ ȚȖȒȍ; 

• ȏȈȋȖȚȖȊȒȐ Ȑȏ ȈȓȦȔȐȕȐȍȊȣȝ șȗȓȈȊȖȊ șȖȍȌȐȕȧȦȚ 
ȥȓȍȒȚȘȖȕȕȖ-ȓțȟȍȊȖȑ, ȥȓȍȒȚȘȖȠȓȈȒȖȊȖȑ Ȑ 
ȒȖȕȚȈȒȚȕȖȑ șȊȈȘȒȖȑ. 

ǺȍȝȕȐȟȍșȒȐ ȟȐșȚȣȑ ȈȓȦȔȐȕȐȑ ȖȉȓȈȌȈȍȚ 
ȝȖȘȖȠȍȑ șȊȈȘȐȊȈȍȔȖșȚȤȦ Ȋ țșȓȖȊȐȧȝ ȝȖȓȖȌȕȖȑ 
șȊȈȘȒȐ. 

ǶȚȕȖșȐȚȍȓȤȕȖ ȝȖȘȖȠȖ șȊȈȘȐȊȈȦȚșȧ ȚȍȘȔȐȟȍșȒȐ 
ȕȍțȗȘȖȟȕȧȍȔȣȍ șȗȓȈȊȣ Аl-Mn (șȗȓȈȊ AMȞ) Ȑ 
șȗȓȈȊ Al-Mg (șȗȓȈȊ AǴȋ). 

Ǭȓȧ ȗȖȊȣȠȍȕȐȧ șȊȈȘȐȊȈȍȔȖșȚȐ: 
ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ɋɜɚɪɤɚ ɬɭɝɨɩɥɚɜɤɢɯ 
ɦɟɬɚɥɥɨɜ ɢ ɫɩɥɚɜɨɜ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



  ǺȘțȌȕȖșȚȐ ȗȘȐ șȊȈȘȒȍ ȚȐȚȈȕȈ, ȞȐȘȒȖȕȐȧ, ȔȖȓȐȉȌȍȕȈ Ȑ 
ȕȐȖȉȐȧ șȊȧȏȈȕȣ ș ȐȕȚȍȕșȐȊȕȣȔ ȗȖȋȓȖȡȍȕȐȍȔ ȒȐșȓȖȘȖȌȈ, 
ȊȖȌȖȘȖȌȈ Ȑ ȈȏȖȚȈ ȗȘȐ ȕȈȋȘȍȊȍ, ȟȚȖ ȗȘȐȊȖȌȐȚ Ȓ ȘȍȏȒȖȔț 
șȕȐȎȍȕȐȦ ȗȓȈșȚȐȟȕȖșȚȐ șȊȈȘȕȣȝ șȖȍȌȐȕȍȕȐȑ. 

  ǯȈȋȖȚȖȊȒȐ Ȑȏ ȚȐȚȈȕȈ, ȞȐȘȒȖȕȐȧ Ȑ Ȑȝ șȗȓȈȊȖȊ 
șȖȍȌȐȕȧȦȚ: 

• ȌțȋȖȊȖȑ șȊȈȘȒȖȑ Ȋ ȈȚȔȖșȜȍȘȍ ȈȘȋȖȕȈ ȊȣșȠȍȋȖ șȖȘȚȈ; 

• ȗȓȈȏȔȍȕȕȖȑ Ȑ ȥȓȍȒȚȘȖȕȕȖ-ȓțȟȍȊȖȑ șȊȈȘȒȖȑ. 

ǰȏȌȍȓȐȧ Ȑȏ ȔȖȓȐȉȌȍȕȈ, ȕȐȖȉȐȧ Ȑ Ȑȝ șȗȓȈȊȖȊ ȉȖȓȍȍ 
ȟțȊșȚȊȐȚȍȓȤȕȣ Ȓ ȕȈșȣȡȍȕȐȦ ȋȈȏȈȔȐ ȟȍȔ ȚȐȚȈȕ, ȖșȖȉȍȕȕȖ 
ȒȐșȓȖȘȖȌȖȔ, ȗȖȥȚȖȔț ȏȈȋȖȚȖȊȒȐ șȖȍȌȐȕȧȦȚ: 

• ȌțȋȖȊȖȑ șȊȈȘȒȖȑ Ȋ ȒȈȔȍȘȈȝ, ȏȈȗȖȓȕȍȕȕȣȝ ȈȘȋȖȕȖȔ; 

• ȥȓȍȒȚȘȖȕȕȖ-ȓțȟȍȊȖȑ șȊȈȘȒȖȑ Ȋ ȊȈȒțțȔȍ. 

ǹȊȈȘȒȈ ȚțȋȖȗȓȈȊȒȐȝ ȔȍȚȈȓȓȖȊ Ȑ șȗȓȈȊȖȊ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



Ɉɛщɢɟ ɩɪɢɧɰɢɩɵ 
ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ 

ɫɜɚɪɧɵɯ ɡɚɝɨɬɨɜɨɤ  

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



• ȖȗȘȍȌȍȓȍȕȐȍ ȗȘȐȕȞȐȗȐȈȓȤȕȖȑ ȊȖȏȔȖȎȕȖșȚȐ 
ȗȖȓțȟȍȕȐȧ șȊȈȘȕȖȑ ȏȈȋȖȚȖȊȒȐ; 

• țșȚȈȕȖȊȓȍȕȐȍ ȗȖșȓȍȌȖȊȈȚȍȓȤȕȖșȚȐ șȉȖȘȖȟȕȖ-
șȊȈȘȖȟȕȣȝ ȖȗȍȘȈȞȐȑ Ȑ ȖȞȍȕȒȈ ȖȎȐȌȈȍȔȣȍȝ 
șȊȈȘȖȟȕȣȝ ȌȍȜȖȘȔȈȞȐȑ Ȑ ȚȖȟȕȖșȚȐ ȘȈȏȔȍȘȖȊ; 

• ȖȗȘȍȌȍȓȍȕȐȍ ȘȈȞȐȖȕȈȓȤȕȖȋȖ ȊȐȌȈ șȊȈȘȒȐ; 

• ȖȗȘȍȌȍȓȍȕȐȍ ȚȐȗȈ șȊȈȘȕȖȋȖ șȖȍȌȐȕȍȕȐȧ Ȑ ȜȖȘȔȣ 
ȘȈȏȌȍȓȒȐ ȒȘȖȔȖȒ; 

• ȘȈȏȌȍȓȍȕȐȍ ȏȈȋȖȚȖȊȒȐ ȕȈ șȊȈȘȐȊȈȍȔȣȍ ȥȓȍȔȍȕȚȣ; 

• ȗȘȖȍȒȚȐȘȖȊȈȕȐȍ șȖȍȌȐȕȧȍȔȣȝ ȥȓȍȔȍȕȚȖȊ 
(ȗȘȖȜȐȓȍȑ, ȗȖȒȖȊȖȒ, ȖȚȓȐȊȖȒ Ȑ ȌȘ.). 

ǶșȕȖȊȕȣȍ șȚȈȌȐȐ ȗȘȖȍȒȚȐȘȖȊȈȕȐȧ: 
ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



• ȒȖȕșȚȘțȒȚȖȘșȒȖ-ȚȍȝȕȖȓȖȋȐȟȍșȒȐȍ ȗȘȐȏȕȈȒȐ 
ȐȏȌȍȓȐȧ; 

• ȚȍȝȕȐȒȖ-ȥȒȖȕȖȔȐȟȍșȒȐȍ ȗȖȒȈȏȈȚȍȓȐ 
ȗȘȖȞȍșșȈ șȊȈȘȒȐ; 

• ȗȘȖȋȘȈȔȔț ȊȣȗțșȒȈ șȊȈȘȕȣȝ ȒȖȕșȚȘțȒȞȐȑ. 

ǷȘȐ ȊȣȉȖȘȍ ȘȈȞȐȖȕȈȓȤȕȖȋȖ ȊȐȌȈ 
șȊȈȘȒȐ țȟȐȚȣȊȈȦȚ: 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



• șȊȈȘȐȊȈȍȔȖșȚȐ ȔȈȚȍȘȐȈȓȈ ȏȈȋȖȚȖȊȒȐ; 

• țșȓȖȊȐȧȔ ȘȈȉȖȚȣ Ȑ șȚȍȗȍȕȐ 
ȖȚȊȍȚșȚȊȍȕȕȖșȚȐ ȐȏȌȍȓȐȧ; 

• ȗȘȖȐȏȊȖȌȐȚȍȓȤȕȖșȚȐ șȉȖȘȖȟȕȖ-

șȊȈȘȖȟȕȖȋȖ ȗȘȖȞȍșșȈ ȐȏȋȖȚȖȊȓȍȕȐȧ 
șȊȈȘȕȖȑ ȒȖȕșȚȘțȒȞȐȐ. 

ПȘȐ ȊȣȉȖȘȍ șȗȖșȖȉȈ șȊȈȘȒȐ 
ȕȍȖȉȝȖȌȐȔȖ ȖșȖȉȖȍ ȊȕȐȔȈȕȐȍ țȌȍȓȧȚȤ: 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



• ȐșȝȖȌȕȣȍ ȏȈȋȖȚȖȊȒȐ (ȗȘȖȜȐȓȐ, ȗȖȒȖȊȒȐ, 
ȖȚȓȐȊȒȐ Ȑ ȌȘ.) ȧȊȓȧȦȚșȧ 
ȚȍȝȕȖȓȖȋȐȟȕȣȔȐ; 

• ȏȖȕȈ șȊȈȘȒȐ ȌȖȓȎȕȈ ȉȣȚȤ țȌȖȉȕȖȑ Ȍȓȧ 
ȖșțȡȍșȚȊȓȍȕȐȧ ȊȣȉȘȈȕȕȖȋȖ ȊȐȌȈ șȊȈȘȒȐ 
(ȌȖșȚțȗȕȈ Ȍȓȧ șȊȈȘȖȟȕȖȋȖ ȐȕșȚȘțȔȍȕȚȈ, 
ȗȘȐșȈȌȖȟȕȖȋȖ ȔȈȚȍȘȐȈȓȈ Ȑ Ț.ȗ.). 

МȍșȚȖ ȘȈȏȌȍȓȍȕȐȧ ȏȈȋȖȚȖȊȒȐ ȕȈ 
șȊȈȘȐȊȈȍȔȣȍ ȥȓȍȔȍȕȚȣ ȊȣȉȐȘȈȦȚ ș 

țȟȍȚȖȔ ȚȖȋȖ, ȟȚȖ: 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



• ȗȘȖȍȒȚȐȘȖȊȈȕȐȍ șȖȍȌȐȕȧȍȔȣȝ ȥȓȍȔȍȕȚȖȊ 
șȊȈȘȕȖȑ ȒȖȕșȚȘțȒȞȐȐ (ȗȖȒȖȊȖȒ, ȖȚȓȐȊȖȒ, 
ȏȈȋȖȚȖȊȖȒ, ȗȖȓțȟȈȍȔȣȝ ȓȐșȚȖȊȖȑ ȠȚȈȔȗȖȊȒȖȑ) 
ȖșțȡȍșȚȊȓȧȦȚșȧ Ȋ șȖȖȚȊȍȚșȚȊȐȐ ș țȒȈȏȈȕȐȧȔȐ, 
ȗȘȐȊȍȌёȕȕȣȔȐ Ȋ ȓȍȒȞȐȧȝ №11, 12, 14; 

• Ȍȓȧ ȐșȝȖȌȕȣȝ ȏȈȋȖȚȖȊȖȒ Ȋ ȊȐȌȍ ȗȘȖȜȐȓȍȑ 
ȖȗȚȐȔȐȏȐȘțȦȚșȧ ȘȈȏȔȍȘȣ, ȜȖȘȔȈ ȘȈȏȌȍȓȒȐ 
ȒȘȖȔȖȒ, Ȋ șȖȖȚȊȍȚșȚȊȐȐ ș ȊȐȌȖȔ șȊȈȘȒȐ Ȑ ȚȐȗȖȔ 
șȊȈȘȕȖȋȖ șȖȍȌȐȕȍȕȐȧ; 

• ȒȖȕșȚȘțȐȘȖȊȈȕȐȍ șȊȈȘȕȖȑ ȏȈȋȖȚȖȊȒȐ ȌȖȓȎȕȖ 
ȊȣȗȖȓȕȧȚȤșȧ  ȖȌȕȖȊȘȍȔȍȕȕȖ ș ȗȘȖȘȈȉȖȚȒȖȑ 
ȚȍȝȕȖȓȖȋȐȐ ȍё ȐȏȋȖȚȖȊȓȍȕȐȧ. 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



Ɍɟɯɧɨɥɨɝɢɱɧɨɫɬɶ 
ɫɜɚɪɧɵɯ ɡɚɝɨɬɨɜɨɤ  

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǺȍȝȕȖȓȖȋȐȟȕȖșȚȤ ȖȉȍșȗȍȟȐȊȈȍȚșȧ ȊȣȉȖȘȖȔ  

ȔȈȚȍȘȐȈȓȈ 

ȚȐȗȈ șȖȍȌȐȕȍȕȐȧ 

ȜȖȘȔȣ Ȑ ȘȈȏȔȍȘȈ 

șȊȈȘȐȊȈȍȔȣȝ ȥȓȍȔȍȕȚȖȊ 

ȊȐȌȈ șȊȈȘȒȐ 

ȔȍȘȖȗȘȐȧȚȐȑ ȗȖ țȔȍȕȤȠȍȕȐȦ șȊȈȘȖȟȕȣȝ 

ȌȍȜȖȘȔȈȞȐȑ Ȑ ȕȈȗȘȧȎȍȕȐȑ  

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǺȐȗȣ șȊȈȘȕȣȝ șȖȍȌȐȕȍȕȐȑ  

ǹȚȣȒȖȊȣȍ 

ǺȈȊȘȖȊȣȍ 

ǵȈȝȓёșȚȖȟȕȣȍ 

ǻȋȓȖȊȣȍ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



Ɋɭɱɧɚɹ ɞɭɝɨɜɚɹ ɫɜɚɪɤɚ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǹȚȣȒȖȊȣȍ ȠȊȣ 

δ = 1 ÷ 3 ȔȔ 

δ = 2 ÷ 6 ȔȔ 

δ = 2 ÷ 6 ȔȔ 

δ = 3 ÷ 26 ȔȔ 

δ = 20 ÷ 60 ȔȔ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



δ = 2 ÷ 12 ȔȔ 

δ = 12 ÷ 30 ȔȔ 

δ = 5 ÷ 60 ȔȔ 

δ = 5 ÷ 60 ȔȔ 

δ = 2 ÷ 20 ȔȔ 

3δ 

ǵȈȝȓёșȚȖȟȕȣȑ ȠȖȊ 

ǺȈȊȘȖȊȣȍ ȠȊȣ ǻȋȓȖȊȣȍ ȠȊȣ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



Аɜɬɨɦɚɬɢɱɟɫɤɚɹ 
ɞɭɝɨɜɚɹ ɫɜɚɪɤɚ 
 ɩɨɞ ɮɥɸɫɨɦ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǹȚȣȒȖȊȣȍ 

ǺȈȊȘȖȊȣȍ δ = 2 ÷ 20 ȔȔ 

δ = 5 ÷ 20 ȔȔ 

δ = 20 ÷ 60 ȔȔ 

δ = 2 ÷ 20 ȔȔ 

δ = 20 ÷ 60 ȔȔ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ɋɜɚɪɤɚ ɢɫɯɨɞɧɵɯ 
ɡɚɝɨɬɨɜɨɤ 

 ɪɚɡɥɢɱɧɨɣ ɬɨɥщɢɧɵ  

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ȗȘȐ S / S1 < 3  

ȗȘȐ S / S1 > 3  

S 

S1 

S 

S1 

S 
S1 

S 

S1 

l 

l' 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ȼɚɪɢɚɧɬɵ ɫɜɚɪɧɵɯ 
ɛɚɥɨɤ  

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



БȈȓȒȐ Ȑȏ ȓȐșȚȖȊȖȋȖ ȗȘȖȒȈȚȈ  
ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



БȈȓȒȐ Ȑȏ ȋȕțȚȣȝ ȗȘȖȜȐȓȍȑ  
ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



МȍȘȖȗȘȐȧȚȐȧ ȗȖ țȔȍȕȤȠȍȕȐȦ 
șȊȈȘȖȟȕȣȝ 

ȌȍȜȖȘȔȈȞȐȑ Ȑ ȕȈȗȘȧȎȍȕȐȑ 

ǷȍȘȍȌ șȊȈȘȒȖȑ 

Ǫ ȗȘȖȞȍșșȍ șȊȈȘȒȐ 

ǷȖșȓȍ șȊȈȘȒȐ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ПȍȘȍȌ șȊȈȘȒȖȑ 

ǯȈȔȍȕȈ  
ȖȌȕȖșȚȖȘȖȕȕȐȝ V-

ȖȉȘȈȏȕȣȝ șȚȣȒȖȊȣȝ 
șȖȍȌȐȕȍȕȐȑ: 

• ȕȈ 
ȌȊțȝșȚȖȘȖȕȕȐȍ X-

ȖȉȘȈȏȕȣȍ; 

• ȕȈ 
ȖȌȕȖșȚȖȘȖȕȕȐȍ U-

ȖȉȘȈȏȕȣȍ; 

ǷȘȍȌȊȈȘȐȚȍȓȤȕȣȑ 
țȋȓȖȊȖȑ ȐȏȋȐȉ ȏȈȋȖȚȖȊȖȒ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ДȖȉȈȊȓȍȕȐȍ ȘёȉȍȘ ȎёșȚȒȖșȚȐ 

ǩȍȏ ȘёȉȍȘ ǹ ȘёȉȘȈȔȐ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



В ȗȘȖȞȍșșȍ șȊȈȘȒȐ 

ǸȈȞȐȖȕȈȓȤȕȈȧ ȗȖșȓȍȌȖȊȈȚȍȓȤȕȖșȚȤ țȒȓȈȌȒȐ 
ȠȊȖȊ ȖȌȕȖșȚȖȘȖȕȕȐȝ șȚȣȒȖȊȣȝ șȖȍȌȐȕȍȕȐȑ 

1 2 4 6 3 5 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǸȈȞȐȖȕȈȓȤȕȈȧ ȗȖșȓȍȌȖȊȈȚȍȓȤȕȖșȚȤ țȒȓȈȌȒȐ 
ȠȊȖȊ ȌȊțȝșȚȖȘȖȕȕȐȝ șȚȣȒȖȊȣȝ șȖȍȌȐȕȍȕȐȑ 

1 

2 

3 

6 4 

5 

8 

7 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǺȈȊȘȖȊȣȝ șȖȍȌȐȕȍȕȐȑ 

3 

4 

1 

2 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǮȍșȚȒȖȍ ȏȈȒȘȍȗȓȍȕȐȍ 
ȏȈȋȖȚȖȊȖȒ ȗȘȐ șȊȈȘȒȍ  

ǻșȚȘȈȕȧȍȚ ȚȖȓȤȒȖ șȊȈȘȖȟȕȣȍ ȌȍȜȖȘȔȈȞȐȐ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ПȖșȓȍ șȊȈȘȒȐ 

ǺȍȘȔȐȟȍșȒȈȧ ȗȘȈȊȒȈ ȏȈȋȖȚȖȊȒȐ  

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ȗȖșȓȍ ȕȈȗȓȈȊȒȐ 

ȏȖȕȣ ȕȈȋȘȍȊȈ 

ȗȖșȓȍ 
ȚȍȘȔȐȟȍșȒȖȑ 

ȗȘȈȊȒȐ 

ǺȍȘȔȐȟȍșȒȈȧ ȗȘȈȊȒȈ ȏȈȋȖȚȖȊȒȐ  
ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ȼɨɩɪɨɫɵ ɞɥɹ 
ɫɚɦɨɤɨɧɬɪɨɥɹ 

Теɫɬы(11) 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



1. КȈȒȐȍ ȜȈȒȚȖȘȣ ȊȓȐȧȦȚ ȕȈ șȊȈȘȐȊȈȍȔȖșȚȤ 
ȏȈȋȖȚȖȊȖȒ? ǵȈȏȖȊȐȚȍ ȔȍȘȖȗȘȐȧȚȐȧ, ȗȖȊȣȠȈȦȡȐȍ 
ȒȈȟȍșȚȊȖ șȊȈȘȕȣȝ ȒȖȕșȚȘțȒȞȐȑ. 

2. ǹȜȖȘȔțȓȐȘțȑȚȍ ȖșȖȉȍȕȕȖșȚȐ ȚȍȝȕȖȓȖȋȐȐ 
șȊȈȘȒȐ ȗȓȈȊȓȍȕȐȍȔ ȏȈȋȖȚȖȊȖȒ Ȑȏ țȋȓȍȘȖȌȐșȚȣȝ Ȑ 
ȓȍȋȐȘȖȊȈȕȕȣȝ șȚȈȓȍȑ. КȈȒȐȍ ȔȍȘȖȗȘȐȧȚȐȧ 
șȗȖșȖȉșȚȊțȦȚ ȗȖȊȣȠȍȕȐȦ șȊȈȘȐȊȈȍȔȖșȚȐ ȥȚȐȝ 
șȚȈȓȍȑ? 

3. ǶȞȍȕȐȚȍ șȊȈȘȐȊȈȍȔȖșȚȤ ȊȣșȖȒȖȓȍȋȐȘȖȊȈȕȕȣȝ 
ȒȖȘȘȖȏȐȖȕȕȖșȚȖȑȒȐȝ șȚȈȓȍȑ. КȈȒȐȍ ȊȐȌȣ Ȑ ȘȍȎȐȔȣ 
șȊȈȘȒȐ ȗȘȐȔȍȕȧȦȚ ȗȘȐ ȐȏȋȖȚȖȊȓȍȕȐȐ ȒȖȕșȚȘțȒȞȐȑ 
Ȑȏ ȥȚȐȝ ȔȈȚȍȘȐȈȓȖȊ?  

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



4. КȈȒȐȍ ȊȐȌȣ șȊȈȘȒȐ ȗȘȐȔȍȕȧȦȚ Ȍȓȧ 
ȗȖȓțȟȍȕȐȧ șȊȈȘȕȣȝ șȖȍȌȐȕȍȕȐȑ Ȑȏ ȞȊȍȚȕȣȝ 
ȔȍȚȈȓȓȖȊ Ȑ șȗȓȈȊȖȊ? ǵȈȏȖȊȐȚȍ ȚȍȝȕȖȓȖȋȐȟȍșȒȐȍ 
ȖșȖȉȍȕȕȖșȚȐ ȐȏȋȖȚȖȊȓȍȕȐȧ ȒȖȕșȚȘțȒȞȐȑ Ȑȏ ȔȍȌȐ 
Ȑ ȍȍ șȗȓȈȊȖȊ. 

5. КȈȒȐȍ ȗȘȖȉȓȍȔȣ ȊȖȏȕȐȒȈȦȚ ȗȘȐ șȊȈȘȒȍ 
ȚȍȝȕȐȟȍșȒȐ ȟȐșȚȖȋȖ ȈȓȦȔȐȕȐȧ Ȑ ȍȋȖ șȗȓȈȊȖȊ? 

6. ǹȜȖȘȔțȓȐȘțȑȚȍ ȚȍȝȕȖȓȖȋȐȟȍșȒȐȍ 
ȖșȖȉȍȕȕȖșȚȐ șȊȈȘȒȐ ȚțȋȖȗȓȈȊȒȐȝ ȔȍȚȈȓȓȖȊ. 
КȈȒȐȍ ȌȍȜȍȒȚȣ ȕȈȐȉȖȓȍȍ ȟȈșȚȖ ȊȖȏȕȐȒȈȦȚ Ȋ 
șȊȈȘȕȣȝ șȖȍȌȐȕȍȕȐȧȝ Ȑȏ ȚȐȚȈȕȖȊȣȝ șȗȓȈȊȖȊ? 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



7. ǻȒȈȎȐȚȍ ȖȉȡȐȍ ȗȘȐȕȞȐȗȣ ȒȖȕșȚȘțȐȘȖȊȈȕȐȧ șȊȈȘȕȣȝ 
ȏȈȋȖȚȖȊȖȒ. КȈȒȐȍ țșȓȖȊȐȧ ȌȖȓȎȕȣ ȉȣȚȤ ȊȣȗȖȓȕȍȕȣ ȗȘȐ 
ȗȘȖȍȒȚȐȘȖȊȈȕȐȐ șȊȈȘȕȣȝ ȒȖȕșȚȘțȒȞȐȑ? 

8. ǵȈȏȖȊȐȚȍ ȒȖȕșȚȘțȒȚȐȊȕȣȍ Ȑ ȚȍȝȕȖȓȖȋȐȟȍșȒȐȍ 
ȔȍȘȖȗȘȐȧȚȐȧ, șȗȖșȖȉșȚȊțȦȡȐȍ ȗȖȊȣȠȍȕȐȦ 
ȚȍȝȕȖȓȖȋȐȟȕȖșȚȐ șȊȈȘȕȣȝ ȏȈȋȖȚȖȊȖȒ. КȈȒȐȍ 
ȒȖȕșȚȘțȒȚȐȊȕȣȍ Ȑ ȚȍȝȕȖȓȖȋȐȟȍșȒȐȍ ȔȍȘȖȗȘȐȧȚȐȧ șȕȐȎȈȦȚ 
șȊȈȘȖȟȕȣȍ ȕȈȗȘȧȎȍȕȐȧ Ȑ ȌȍȜȖȘȔȈȞȐȐ? 

9. КȈȒȖȑ ȊȐȌ șȊȈȘȒȐ Ȑ ȚȐȗ șȊȈȘȕȖȋȖ șȖȍȌȐȕȍȕȐȧ 
ȞȍȓȍșȖȖȉȘȈȏȕȣ ȗȘȐ șȖȍȌȐȕȍȕȐȐ ȗȖȓȖȊȐȕ ȉȍȕȏȖȉȈȒȈ 
ȓȍȋȒȖȊȖȋȖ ȈȊȚȖȔȖȉȐȓȧ Ȑȏ ȕȐȏȒȖțȋȓȍȘȖȌȐșȚȖȑ șȚȈȓȐ 
ȚȖȓȡȐȕȖȑ 2 ȔȔ? 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 


