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• ȖșȕȖȊȕȣȍ ȖșȖȉȍȕȕȖșȚȐ ȗȖȓțȟȍȕȐȧ ȖȚȓȐȊȖȒ; 

 

• ȊȣȉȖȘ ȘȈȞȐȖȕȈȓȤȕȖȋȖ șȗȖșȖȉȈ ȐȏȋȖȚȖȊȓȍȕȐȧ 

ȖȚȓȐȊȒȐ ȗȘȖȍȒȚȐȘțȍȔȖȑ ȌȍȚȈȓȐ;  

 

• ȓȐȚȍȑȕȣȍ șȊȖȑșȚȊȈ șȗȓȈȊȖȊ Ȑ Ȑȝ ȊȓȐȧȕȐȍ ȕȈ 

ȒȖȕșȚȘțȒȚȐȊȕȣȍ ȘȈȏȔȍȘȣ Ȑ ȜȖȘȔț ȖȚȓȐȊȖȒ.  

 

Ʉɪɚɬɤɨɟ 
ɫɨɞɟɪɠɚɧɢɟ:  

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



 Ɂɧɚɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɷɬɨɣ 

ɥɟɤɰɢɢ, ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ: 
 

-  ȊȣȉȖȘȈ ȖȉȓȈșȚȐ ȗȘȐȔȍȕȍȕȐȧ 
ȓȐȚȍȑȕȣȝ șȗȓȈȊȖȊ; 

 

-  ȖȗȘȍȌȍȓȍȕȐȧ șȗȖșȖȉȈ ȓȐȚȤȧ ȏȈȋȖȚȖȊȒȐ 
ȗȘȖȍȒȚȐȘțȍȔȖȑ ȌȍȚȈȓȐ.   

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



Ɉɫɧɨɜɧɵɟ 
ɨɫɨɛɟɧɧɨɫɬɢ  

ɩɨɥɭɱɟɧɢɹ 
ɨɬɥɢɜɨɤ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



Ƚɪɭɩɩɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ,  
ɨɩɪɟɞɟɥɹɸɳɢɟ ɤɚɱɟɫɬɜɨ ɨɬɥɢɜɤɢ: 

ǼȈȒȚȖȘȣ, șȊȧȏȈȕȕȣȍ ș 
țșȓȖȊȐȧȔȐ ȏȈȓȐȊȒȐ 
ȘȈșȗȓȈȊȈ Ȑ ȒȈȟȍșȚȊȖȔ 

ȐȏȋȖȚȖȊȓȍȕȐȧ 
ȓȐȚȍȑȕȖȑ ȜȖȘȔȣ. 

ǼȈȒȚȖȘȣ, șȊȧȏȈȕȕȣȍ ș 
țșȓȖȊȐȧȔȐ 
ȒȘȐșȚȈȓȓȐȏȈȞȐȐ  
ȘȈșȗȓȈȊȈ Ȑ 
ȖȝȓȈȎȌȍȕȐȧ ȖȚȓȐȊȒȐ.  

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



Ʉɥɚɫɫɢɮɢɤɚɰɢɹ 

 ɥɢɬɟɣɧɵɯ ɮɨɪɦ 
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Ʌɢɬɟɣɧɚɹ ɮɨɪɦɚ 

ǷȖ ȟȐșȓț ȏȈȓȐȊȖȒ ǸȈȏȖȊȣȍ 
ǴȕȖȋȖȒȘȈȚȕȖ 
ȐșȗȖȓȤȏțȍȔȣȍ 

ǷȖ ȔȈȚȍȘȐȈȓț ǷȍșȟȈȕȣȍ  ǴȍȚȈȓȓȐȟȍșȒȐȍ 
Ȑ ȌȘ. 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ɋɩɨɫɨɛɵ ɥɢɬɶɹ 

ǳȐȚȤȍ Ȋ ȘȈȏȖȊȣȍ ȜȖȘȔȣ:  

1. ɉɟɫɱɚɧɵɟ ɮɨɪɦɵ (ɉФ)  

2. Ɉɛɨɥɨɱɤɨɜɵɟ ɮɨɪɦɵ (ɈФ)  

3. ɉɨ ɜɵɩɥɚɜɥяɟɦɵɦ  
ɦɨɞɟɥяɦ (ȼɆ)  
Фɢɥɶɦ 1 Фɢɥɶɦ 2 

ǳȐȚȤȍ Ȋ ȔȕȖȋȖȒȘȈȚȕȖ 
 ȐșȗȖȓȤȏțȍȔȣȍ ȜȖȘȔȣ:  

1. ȼ ɤɨɤɢɥɶ (Ʉ)  

2. Цɟɧɬɪɨɛɟɠɧɨɟ (Ц)  

3. ɉɨɞ ɞɚɜɥɟɧɢɟɦ (ɉȾ)  4. Ʌɢɬɶɟ ɩɨ ɝɚɡɢɮɢɰɢɪɭɟɦɵɦ 
ɦɨɞɟɥяɦ (ɅȽɆ) 
Фɢɥɶɦ 
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ǳȐȚȤȍ ȗȖ ȋȈȏȐȜȐȞȐȘțȍȔȣȔ ȔȖȌȍȓȧȔ (ǳǫǴ) – 

ȘȈȏȕȖȊȐȌȕȖșȚȤ ȓȐȚȤȧ Ȋ ȗȍșȟȈȕȣȍ ȜȖȘȔȣ, șțȡȕȖșȚȤ 

ȒȖȚȖȘȖȋȖ ȏȈȒȓȦȟȈȍȚșȧ Ȋ ȊȣȎȐȋȈȕȐȐ ȘȈșȗȓȈȊȓȍȕȕȣȔ 

ȔȍȚȈȓȓȖȔ ȖȌȕȖȘȈȏȖȊȖȑ ȔȖȌȍȓȐ Ȑȏ ȗȍȕȖȗȖȓȐșȚȐȘȖȓȈ, 

ȕȈȝȖȌȧȡȍȑșȧ Ȋ  ȗȍșȟȈȕȖȑ ȜȖȘȔȍ.  

 

Ɉɫɨɛɟɧɧɨɫɬɢ ɅȽɆ: 
 

• ȖȚșțȚșȚȊȐȍ șȚȍȘȎȕȍȑ; 
• ȖȚșțȚșȚȊȐȍ șȊȧȏțȦȡȐȝ șȔȍșȍȑ; 

• ȔȐȕȐȔȈȓȤȕȖȍ ȏȈȋȘȧȏȕȍȕȐȍ ȖȒȘțȎȈȦȡȍȑ șȘȍȌȣ. 

 
 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 
ɩɪɨɰɟɫɫ ɅȽɆ 

ǨȊȚȖȘȣ șȓȈȑȌȖȊ Ȗ ǳǫǴ: 
ǷȍȚȘȍȕȒȖ Ǹ.Ǩ. 
ǪȖȘȖȕȐȕ Ǩ.Ǫ. 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɅȽɆ 
ɜɤɥɸɱɚɟɬ: 

• ȐȏȋȖȚȖȊȓȍȕȐȍ ȔȖȌȍȓȍȑ; 

• ȜȖȘȔȐȘȖȊȈȕȐȍ ȒțșȚȈ Ȑ ȖȒȘȈșȒȈ ȔȖȌȍȓȍȑ; 

• ȜȖȘȔȖȊȒȈ; 

• ȗȖȌȈȟȈ ȖȗȖȒ ȕȈ ȏȈȓȐȊȖȟȕȣȑ țȟȈșȚȖȒ; 

• ȏȈȓȐȊȒȈ ȔȍȚȈȓȓȈ; 

• ȖȝȓȈȎȌȍȕȐȍ ȖȚȓȐȊȖȒ; 

• ȐȏȊȓȍȟȍȕȐȍ ȖȚȓȐȊȒȐ Ȑȏ ȖȗȖȒȐ; 

• ȖȚȘȍȏȒȈ ȓȐȚȕȐȒȖȊȖȑ șȐșȚȍȔȣ Ȑ ȖȟȐșȚȒȈ 
ȖȚȓȐȊȖȒ. 
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ɉɪɟɢɦɭɳɟɫɬɜɚ  ɅȽɆ ɩɟɪɟɞ ɞɪɭɝɢɦɢ 
ɫɩɨɫɨɛɚɦɢ ɥɢɬɶɹ: 

• ɫɧɢɠɟɧɢɟ ɞɨ ɦɢɧɢɦɭɦɚ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɨɜ 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɪɚɡɦɟɳɚɬɶ ɥɢɬɟɣɧɵɟ ɰɟɯɚ ɜ ɱɟɪɬɟ ɝɨɪɨɞɚ; 

 

• ɫɨɤɪɚɳɟɧɢɟ ɨɩɟɪɚɰɢɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɪɟɡɚɧɢɟɦ 

ɨɬɥɢɜɨɤ; 

 

• ɭɦɟɧɶɲɟɧɢɟ ɡɚɬɪɚɬ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɬɥɢɜɤɢ ɜ 3—5 ɪɚɡ 

ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɥɢɬɶɟɦ ɩɨ ɜɵɩɥɚɜɥɹɟɦɵɦ ɦɨɞɟɥɹɦ; 

 

• ɫɨɤɪɚɳɟɧɢɟ ɬɪɭɞɨɡɚɬɪɚɬ ɜ 2—4 ɪɚɡɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 

ɥɢɬɶɟɦ ɜ ПФ; 

 

• ɫɧɢɠɟɧɢɟ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ 2—3 ɪɚɡɚ. 
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Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɜɨɡɦɨɠɧɨɫɬɢ 

ɨɫɧɨɜɧɵɯ  
ɫɩɨɫɨɛɨɜ ɥɢɬɶɹ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǷǼ ǶǼ ǲ Ǿ ǪǴ ǷǬ 

ǹȚȈȓȤ, ȟțȋțȕ, 
ȞȊȍȚȕȣȍ șȗȓȈȊȣ 

ǹȚȈȓȤ, ȟțȋțȕ, 
ȞȊȍȚȕȣȍ șȗȓȈȊȣ, 

șȗȍȞ. șȗȓȈȊȣ 

ǾȊȍȚȕȣȍ 
șȗȓȈȊȣ 

Ɇɚɬɟɪɢɚɥ ɨɬɥɢɜɨɤ 
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ǷǼ ǶǼ ǲ Ǿ ǪǴ ǷǬ 

200 000 150 

7000 - ȟțȋțȕ, 
 4000 – șȚȈȓȤ, 
500 – ȞȊȍȚȕȣȍ 

șȗȓȈȊȣ 

600 150 100 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɦɚɫɫɚ ɨɬɥɢɜɨɤ, ɤɝ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǷǼ ǶǼ ǲ Ǿ ǪǴ ǷǬ 

ǵȍȖȋȘ. 1500 2000 6000 1000 1200 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ ɨɬɥɢɜɤɢ, ɦɦ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǷǼ ǶǼ ǲ Ǿ ǪǴ ǷǬ 

min 3 2 3 4 0,5 0,5 

max ǵȍȖȋȘ. 12 100 ǵȍȖȋȘ. 6 6 

Ɍɨɥɳɢɧɚ ɫɬɟɧɨɤ, ɦɦ 
ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǷǼ ǶǼ ǲ Ǿ ǪǴ ǷǬ 

6…14 4…11 4…11 6…14 3…8 3…8 

Ʉɥɚɫɫ ɪɚɡɦɟɪɧɨɣ ɬɨɱɧɨɫɬɢ 
ɨɬɥɢɜɨɤ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǷǼ ǶǼ ǲ Ǿ ǪǴ ǷǬ 

80-20 40-10 40-10 80-20 20-5 10-2,0 

ɒɟɪɨɯɨɜɚɬɨɫɬɶ  
ɩɨɜɟɪɯɧɨɫɬɢ Ra, ɦɤɦ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǷǼ ǶǼ ǲ Ǿ ǪǴ ǷǬ 

0,3-6,0 0,4-2,0 0,4-1,0 0,3-1,0 0,2-0,6 0,2-0,5 

Ɇɢɧɢɦɚɥɶɧɵɣ ɩɪɢɩɭɫɤ ɧɚ 
ɦɟɯɚɧɢɱɟɫɤɭɸ ɨɛɪɚɛɨɬɤɭ 

(ɧɚ ɫɬɨɪɨɧɭ), ɦɦ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǷǼ ǶǼ ǲ Ǿ ǪǴ ǷǬ 

60-70 80-95 75-80 70-90 90-95 90-95 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɟɫɨɜɨɣ 
ɬɨɱɧɨɫɬɢ Ʉɜɬ, % 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǷǼ ǶǼ ǲ Ǿ ǪǴ ǷǬ 

1 1,5-2,0 1,2-1,5 0,6-0,7 2,5-3,0 1,8-2,0 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ  
ɨɞɧɨɣ ɬɨɧɧɵ ɨɬɥɢɜɨɤ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǷǼ ǶǼ ǲ Ǿ ǪǴ ǷǬ 

ǵȍȖȋȘ. 200-500 400-800 100-1000 1000 1000 

ɗɤɨɧɨɦɢɱɟɫɤɢ ɨɩɪɚɜɞɚɧɧɚɹ 
ɫɟɪɢɣɧɨɫɬɶ, ɲɬ/ɝɨɞ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



Ʉɪɢɬɟɪɢɢ, ɜɥɢɹɸɳɢɟ ɧɚ ɜɵɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ 

 ɫɩɨɫɨɛɚ ɩɨɥɭɱɟɧɢɹ ɨɬɥɢɜɤɢ  

ǸȈȏȔȍȘ ȗȈȘȚȐȐ ȐȏȋȖȚȈȊȓȐȊȈȍȔȣȝ ȌȍȚȈȓȍȑ  

ǼȖȘȔȈ Ȑ ȘȈȏȔȍȘ ȖȚȓȐȊȒȐ  

ǺȍȝȕȖȓȖȋȐȟȍșȒȐȍ șȊȖȑșȚȊȈ ȔȈȚȍȘȐȈȓȈ ȖȚȓȐȊȒȐ  

ǺȖȟȕȖșȚȤ ȋȍȖȔȍȚȘȐȟȍșȒȐȝ ȜȖȘȔ, ȘȈȏȔȍȘȖȊ ȖȚȓȐȊȒȐ Ȑ ȒȈȟȍșȚȊȖ 

ȗȖȊȍȘȝȕȖșȚȕȖȋȖ șȓȖȧ  

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



  ȎȐȌȒȖȚȍȒțȟȍșȚȤ; 
 

  țșȈȌȒȈ; 
 

  șȒȓȖȕȕȖșȚȤ Ȓ ȓȐȒȊȈȞȐȐ; 
 

  șȒȓȖȕȕȖșȚȤ Ȓ ȖȉȘȈȏȖȊȈȕȐȦ ȋȈȏȖȊȖȑ 
ȗȖȘȐșȚȖșȚȐ; 

 

  șȒȓȖȕȕȖșȚȤ Ȓ ȖȉȘȈȏȖȊȈȕȐȦ țșȈȌȖȟȕȖȑ 
ȗȖȘȐșȚȖșȚȐ; 

 

  șȒȓȖȕȕȖșȚȤ Ȓ ȖȉȘȈȏȖȊȈȕȐȦ ȚȘȍȡȐȕ. 

Ʌɢɬɟɣɧɵɟ ɫɜɨɣɫɬɜɚ: 
ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



Ʌɢɬɟɣɧɵɟ ɫɜɨɣɫɬɜɚ 
ɫɩɥɚɜɨɜ ɢ ɢɯ ɜɥɢɹɧɢɟ ɧɚ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɚɡɦɟɪɵ ɢ 
ɮɨɪɦɭ ɨɬɥɢɜɨɤ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



•  ǮȐȌȒȖȚȍȒțȟȍșȚȤ; 

•  ǻșȈȌȒȈ (ȖȉȢȍȔȕȈȧ Ȑ ȓȐȕȍȑȕȈȧ); 
•  ǹȒȓȖȕȕȖșȚȤ șȗȓȈȊȖȊ Ȓ ȓȐȒȊȈȞȐȐ, ȖȉȘȈȏȖȊȈȕȐȦ ȚȘȍȡȐȕ, ȗȖȋȓȖȡȍȕȐȦ 
ȋȈȏȖȊ, ȗȖȘȐșȚȖșȚȐ Ȑ ȌȘ. 
 

ɀɢɞɤɨɬɟɤɭɱɟɫɬɶ 
ǮȐȌȒȖȚȍȒțȟȍșȚȤ - ȥȚȖ șȗȖșȖȉȕȖșȚȤ ȔȍȚȈȓȓȖȊ Ȑ șȗȓȈȊȖȊ ȚȍȟȤ ȗȖ 
ȒȈȕȈȓȈȔ ȓȐȚȍȑȕȖȑ ȜȖȘȔȣ, ȏȈȗȖȓȕȧȚȤ ȍȍ ȗȖȓȖșȚȐ Ȑ ȟȍȚȒȖ 
ȊȖșȗȘȖȐȏȊȖȌȐȚȤ ȒȖȕȚțȘȣ ȖȚȓȐȊȒȐ ȗȘȐ ȏȈȚȊȍȘȌȍȊȈȕȐȐ. 
 

ǮȐȌȒȖȚȍȒțȟȍșȚȤ ȓȐȚȍȑȕȣȝ șȗȓȈȊȖȊ ȏȈȊȐșȐȚ ȖȚ ȚȍȔȗȍȘȈȚțȘȕȖȋȖ 
ȐȕȚȍȘȊȈȓȈ ȒȘȐșȚȈȓȓȐȏȈȞȐȐ Ȑ ȗȖȊȍȘȝȕȖșȚȕȖȋȖ ȕȈȚȧȎȍȕȐȧ ȘȈșȗȓȈȊȈ, 
ȚȍȔȗȍȘȈȚțȘȣ ȏȈȓȐȊȒȐ Ȑ ȜȖȘȔȣ, ȚȍȗȓȖȜȐȏȐȟșșȒȐȝ șȊȖȑșȚȊ ȜȖȘȔȣ Ȑ 
ȌȘ.  

ɇɚɢɛɨɥɟɟ ɜɚɠɧɵɟ ɥɢɬɟɣɧɵɟ 
ɫɜɨɣɫɬɜɚ:  

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǻșȈȌȒȈ - șȊȖȑșȚȊȖ ȓȐȚȍȑȕȣȝ șȗȓȈȊȖȊ țȔȍȕȤȠȈȚȤ ȖȉȢȍȔ 
ȗȘȐ ȏȈȚȊȍȘȌȍȊȈȕȐȐ Ȑ ȖȝȓȈȎȌȍȕȐȐ. ǻșȈȌȖȟȕȣȍ ȗȘȖȞȍșșȣ Ȋ 
ȖȚȓȐȊȒȈȝ ȗȘȖȚȍȒȈȦȚ ș ȔȖȔȍȕȚȈ ȏȈȓȐȊȒȐ ȘȈșȗȓȈȊȓȍȕȕȖȋȖ 
ȔȍȚȈȓȓȈ Ȋ ȜȖȘȔț ȊȗȓȖȚȤ ȌȖ ȗȖȓȕȖȋȖ ȖȝȓȈȎȌȍȕȐȧ 
ȖȚȓȐȊȒȐ. ǸȈȏȓȐȟȈȦȚ ȓȐȕȍȑȕțȦ Ȑ ȖȉȢȍȔȕțȦ țșȈȌȒț. 
 
ǵȈ ȓȐȕȍȑȕțȦ țșȈȌȒț ȊȓȐȧȦȚ ȝȐȔȐȟȍșȒȐȑ șȖșȚȈȊ 
ȘȈșȗȓȈȊȈ, ȚȍȔȗȍȘȈȚțȘȈ ȍȋȖ ȏȈȓȐȊȒȐ, șȒȖȘȖșȚȤ ȖșȈȎȌȍȕȐȧ 
șȗȓȈȊȈ Ȋ ȜȖȘȔȍ, ȔȈșșȈ, ȒȖȕșȚȘțȒȞȐȧ ȖȚȓȐȊȒȐ Ȑ ȓȐȚȍȑȕȖȑ 
ȜȖȘȔȣ. 
 
ǻȊȍȓȐȟȍȕȐȍ ȚȍȔȗȍȘȈȚțȘȣ ȏȈȓȐȊȒȐ Ȑ șȒȖȘȖșȚȐ ȖȚȊȖȌȈ 
ȚȍȗȓȖȚȣ ȖȚ ȏȈȓȐȚȖȋȖ Ȋ ȜȖȘȔț ȘȈșȗȓȈȊȈ ȗȘȐȊȖȌȐȚ Ȓ 
ȊȖȏȘȈșȚȈȕȐȦ țșȈȌȒȐ ȖȚȓȐȊȒȐ. 
 
ǻșȈȌȒȈ Ȋ ȖȚȓȐȊȒȈȝ ȗȘȖȧȊȓȧȍȚșȧ Ȋ ȊȐȌȍ țșȈȌȖȟȕȣȝ 
ȘȈȒȖȊȐȕ, ȗȖȘȐșȚȖșȚȐ, ȚȘȍȡȐȕ Ȑ ȒȖȘȖȉȓȍȕȐȧ. 

ɍɫɚɞɤɚ 
ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǻșȈȌȖȟȕȣȍ ȘȈȒȖȊȐȕȣ - șȘȈȊȕȐȚȍȓȤȕȖ ȒȘțȗȕȣȍ ȗȖȓȖșȚȐ, 
ȘȈșȗȖȓȖȎȍȕȕȣȍ Ȋ ȔȍșȚȈȝ ȖȚȓȐȊȒȐ, ȏȈȚȊȍȘȌȍȊȈȦȡȐȝ ȗȖșȓȍȌȕȐȔȐ. 

ǶȕȐ ȖȉȘȈȏțȦȚșȧ ȗȘȐ ȐȏȋȖȚȖȊȓȍȕȐȐ ȖȚȓȐȊȖȒ Ȑȏ ȟȐșȚȣȝ ȔȍȚȈȓȓȖȊ, 
șȗȓȈȊȖȊ ȥȊȚȍȒȚȐȟȍșȒȖȋȖ șȖșȚȈȊȈ Ȑ ș țȏȒȐȔ ȐȕȚȍȘȊȈȓȖȔ 
ȒȘȐșȚȈȓȓȐȏȈȞȐȐ. 

ɍɫɚɞɨɱɧɚɹ ɩɨɪɢɫɬɨɫɬɶ 

ǻșȈȌȖȟȕȈȧ ȗȖȘȐșȚȖșȚȤ - șȒȖȗȓȍȕȐȍ ȗțșȚȖȚ, ȖȉȘȈȏȖȊȈȊȠȐȝșȧ Ȓ 
ȖȚȓȐȊȒȍ Ȋ Țȍȝ ȔȍșȚȈȝ, ȒȖȚȖȘȣȍ ȒȘȐșȚȈȓȓȐȏțȦȚșȧ ȗȖșȓȍȌȕȐȔȐ ȉȍȏ 
ȌȖșȚțȗȈ Ȓ ȕȐȔ ȘȈșȗȓȈȊȓȍȕȕȖȋȖ ȔȍȚȈȓȓȈ. ǪȉȓȐȏȐ ȚȍȔȗȍȘȈȚțȘȣ 
șȖȓȐȌțșȈ ȒȘȐșȚȈȓȓȣ șȘȈșȚȈȦȚșȧ ȌȘțȋ ș ȌȘțȋȖȔ, ȟȚȖ ȗȘȐȊȖȌȐȚ Ȓ 
ȘȈȏȖȉȡȍȕȐȦ ȧȟȍȍȒ, ȏȈȒȓȦȟȈȦȡȐȝ Ȋ șȍȉȍ ȖșȚȈȚȒȐ ȎȐȌȒȖȑ ȜȈȏȣ. Ǫ 
ȘȍȏțȓȤȚȈȚȍ țșȈȌȒȐ Ȋ ȒȈȎȌȖȑ ȧȟȍȑȒȍ ȖȉȘȈȏțȍȚșȧ ȕȍȉȖȓȤȠȈȧ 
țșȈȌȖȟȕȈȧ ȘȈȒȖȊȐȕȈ. ǴȕȖȎȍșȚȊȖ ȚȈȒȐȝ ȔȍȎȏȍȘȍȕȕȣȝ ȘȈȒȖȊȐȕ 
ȖȉȘȈȏțȦȚ ȗȖȘȐșȚȖșȚȤ, ȒȖȚȖȘȈȧ ȘȈșȗȖȓȈȋȈȍȚșȧ ȗȖ ȋȘȈȕȐȞȈȔ 
ȒȘȐșȚȈȓȓȐȚȖȊ. 

ɍɫɚɞɨɱɧɵɟ ɪɚɤɨɜɢɧɵ ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ɋɯɟɦɚ ɨɛɪɚɡɨɜɚɧɢɹ 
ɭɫɚɞɨɱɧɨɣ ɪɚɤɨɜɢɧɵ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



1 - ȒȖȘȒȈ ȚȊȍȘȌȖȋȖ ȔȍȚȈȓȓȈ; 2 - ȕȖȊȣȑ ȚȊȍȘȌȣȑ șȓȖȑ 
ȔȍȚȈȓȓȈ;  3 - țșȈȌȖȟȕȈȧ ȘȈȒȖȊȐȕȈ;  

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ɋɯɟɦɚ ɨɛɪɚɡɨɜɚɧɢɹ  
ɭɫɚɞɨɱɧɨɣ 

ɩɨɪɢɫɬɨɫɬɢ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



4 - ȎȐȌȒȈȧ ȜȈȏȈ; 5 - ȘȈȏȖȉȡȍȕȕȣȍ ȧȟȍȑȒȐ; 
 6 - țșȈȌȖȟȕȈȧ ȗȖȘȐșȚȖșȚȤ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ɋɩɨɫɨɛɵ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ 

ɭɫɚɞɨɱɧɵɯ ɪɚɤɨɜɢɧ, 
ɩɨɪɢɫɬɨɫɬɢ ɢ ɬɪɟɳɢɧ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



1 - ȗȘȐȉȣȓȤ; 2 - țșȈȌȖȟȕȈȧ ȘȈȒȖȊȐȕȈ  

Ɉɬɥɢɜɤɢ ɫ ɨɞɧɨɣ 
ɩɪɢɛɵɥɶɸ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



Ɉɬɥɢɜɤɢ ɫ ɞɜɭɦɹ ɩɪɢɛɵɥɹɦɢ 

3 - ȗȘȐȉȣȓȤ, țșȚȘȈȕȧȦȡȈȧ țșȈȌȖȟȕțȦ ȘȈȒȖȊȐȕț  

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



Ɉɬɥɢɜɤɢ ɫ ɧɚɪɭɠɧɵɦ ɯɨɥɨɞɢɥɶɧɢɤɨɦ 

4 – ȕȈȘțȎȕȣȍ ȝȖȓȖȌȐȓȤȕȐȒȐ  

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



Ɉɬɥɢɜɤɢ ɫ ɜɧɭɬɪɟɧɧɢɦ ɯɨɥɨɞɢɥɶɧɢɤɨɦ 

5 - ȊȕțȚȘȍȕȕȐȑ ȝȖȓȖȌȐȓȤȕȐȒ  

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



Ɍɢɤɫɨɥɢɬɶɟ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ȌȍȕȌȘȐȚȕȈȧ șȚȘțȒȚțȘȈ                   ȋȓȖȉțȓȧȘȕȈȧ șȚȘțȒȚțȘȈ 
(ȖȉȣȟȕȖȍ ȓȐȚȤȍ)    (ȚȐȒșȖ Ȑ ȘȍȖ-ȓȐȚȤȍ)  

ȼɧɭɬɪɟɧɧɹɹ ɫɬɪɭɤɬɭɪɚ ɨɬɥɢɜɨɤ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǹȖȊȘȍȔȍȕȕȣȑ ȗȘȖȞȍșș ȚȐȒșȖȓȐȚȤȧ ȔȖȎȕȖ ȘȈȏȌȍȓȐȚȤ ȕȈ 3 ȥȚȈȗȈ: 
ЭȚȈȗ 1 (a,b) – ȥȚȈȗ, ȕȈȏȕȈȟȍȕȐȍ ȒȖȚȖȘȖȋȖ Ȋ ȗȖȓțȟȍȕȐȐ ȏȈȋȖȚȖȊȖȒ șȖ 
șȗȍȞȐȈȓȤȕȖȑ ȋȓȖȉțȓȧȘȕȖȑ ȔȐȒȘȖșȚȘțȒȚțȘȖȑ, ȗȘȐȋȖȌȕȖȑ Ȍȓȧ ȚȐȒșȖȓȐȚȤȧ. 

ЭȚȈȗ 2 (c) – ȐȕȌțȒȞȐȖȕȕȣȑ ȕȈȋȘȍȊ ȔȍȘȕȣȝ ȏȈȋȖȚȖȊȖȒ ȌȖ ȚȊȍȘȌȖȎȐȌȒȖȋȖ 
șȖșȚȖȧȕȐȧ. 
ЭȚȈȗ 3 (d) – ȏȈȋȘțȏȒȈ ȊȘțȟȕțȦ ȐȓȐ ȘȖȉȖȚȖȔ ȔȈȕȐȗțȓȧȚȖȘȖȔ  ȗȖȌȖȋȘȍȚȖȑ 
ȏȈȋȖȚȖȊȒȐ Ȋ ȒȈȔȍȘț ȗȘȍșșȖȊȈȕȐȧ ȔȈȠȐȕȣ ǳǷǬ Ȑ ȏȈȗȘȍșșȖȊȒȈ ȍё Ȋ ȗȖȓȖșȚȤ 
ȗȘȍșș-ȜȖȘȔȣ. 

ɗɬɚɩɵ ɩɨɥɭɱɟɧɢɹ ɬɢɤɫɨɨɬɥɢɜɨɤ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



 

ǵȐȏȒȈȧ ȗȖȘȐșȚȖșȚȤ ȖȚȓȐȊȖȒ 0,2-0,3% ȗȘȖȚȐȊ 2-3% ȗȘȐ ȖȉȣȟȕȖȔ 
ȓȐȚȤȍ. 
ǶȚșțȚșȚȊȐȍ țșȈȌȖȟȕȣȝ ȘȈȒȖȊȐȕ Ȑ ȚȘȍȡȐȕ 

ǪȣȠȍ ȔȍȝȈȕȐȟȍșȒȐȍ șȊȖȑșȚȊȈ ȖȚȓȐȊȖȒ (ȕȈȋȘțȏȒȈ, țșȚȈȓȖșȚȕȈȧ 
ȗȘȖȟȕȖșȚȤ Ȑ Ț.Ȍ.). 
 

 

ɇɟɞɨɫɬɚɬɤɢ ɬɢɤɫɨɥɢɬɶɹ 

ǴȖȎȕȖ ȗȘȐȔȍȕȧȚȤ ȚȖȓȤȒȖ Ȍȓȧ ȔȍȚȈȓȓȖȊ Ȑ șȗȓȈȊȖȊ Ȑ ȠȐȘȖȒȐȔ 
ȐȕȚȍȘȊȈȓȖȔ ȚȍȔȗȍȘȈȚțȘ «șȖȓȐȌțș-ȓȐȒȊȐȌțș». 

ǪȣșȖȒȈȧ șȚȖȐȔȖșȚȤ ȖȚȓȐȊȖȒ. 

 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɬɢɤɫɨɥɢɬɶɹ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



 

ɂɫɬɨɪɢɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɪɟɥɶɫɨɜ 

ǹȈȔȣȍ ȗȍȘȊȣȍ 
ȘȍȓȤșȖȊȣȍ ȗțȚȐ 
ȗȖȧȊȓȧȓȐșȤ Ȋ ȠȈȝȚȈȝ. 
ǵȈ ǸțșȐ ȥȚȖ ȉȣȓ 
țȏȒȖȒȖȓȍȑȕȣȑ ȗțȚȤ ș 
ȌȍȘȍȊȧȕȕȣȔȐ ȘȍȓȤșȈȔȐ, 
ȗȖ ȒȖȚȖȘȣȔ ȌȊȐȋȈȓȐșȤ 
ȌȍȘȍȊȧȕȕȣȍ ȊȈȋȖȕȍȚȒȐ. 
ǷȖșȚȘȖȍȕ Ȗȕ ȉȣȓ Ȋ 1755 
ȋȖȌț ȕȈ ȘțȌȕȐȒȈȝ ǨȓȚȈȧ. 
ǪȌȖȓȤ ȗțȚȐ ȉȣȓȈ 
ȕȈȚȧȕțȚȈ ȚȘȖșȖȊȈȧ 
ȗȍȚȓȧ, Ȓ ȒȖȚȖȘȖȑ ș 
ȗȖȔȖȡȤȦ ȏȈȎȐȔȖȊ 
ȞȍȗȓȧȓȐșȤ ȊȈȋȖȕȍȚȒȐ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



 

ɂɫɬɨɪɢɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɪɟɥɶɫɨɜ 
ǷȍȘȊȈȧ «ȎȍȓȍȏȕȈȧ» 
ȌȖȘȖȋȈ ȗȖȧȊȐȓȈșȤ ȕȈ 
ǨȓȍȒșȈȕȌȘȖȊșȒȖȔ 
ȗțȠȍȟȕȖȔ ȏȈȊȖȌȍ. 
ИșȗȖȓȤȏȖȊȈȓȈșȤ Ȍȓȧ 
ȗȍȘȍȊȖȏȒȐ ȏȈȋȖȚȖȊȖȒ 
ȔȍȎȌț ȞȍȝȈȔȐ. ǺȧȋȖȊȣȑ 
ȖȘȋȈȕ – ȊȘȈȡȈȦȡȍȍșȧ 
ȒȖȓȍșȖ ș ȓȖȗȈșȚȧȔȐ, ȕȈ 
ȒȖȚȖȘȣȍ ȗȈȌȈȓ ȗȖȚȖȒ 
ȊȖȌȣ. ǪȈȋȖȕȍȚȒȐ 
ȚȧȕțȓȐșȤ ȚȘȖșȖȔ. 
Ɋɟɥɶɫɵ ȉȣȓɢ ȖȚȓȐȚɵ Ȑȏ 
șȍȘȖȋȖ ȟțȋțȕȈ Ȋ ȊȐȌȍ 
șȍȒȞȐȑ țȋȖȓȒȖȊȖȋȖ 
ȗȘȖȜȐȓȧ ȊȔȍșȚȍ ș 
ȗȖȗȍȘȍȟȐȕȈȔȐ 
(ȠȗȈȓȈȔȐ). ШȐȘȐȕȈ 
ȒȖȓȍȐ 0,8Ȕ. 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



 

ɂɫɬɨɪɢɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɪɟɥɶɫɨɜ 

Ǫ 1833-1834 ȋȋ. ȕȈ ǻȘȈȓȤșȒȖȔ 
ǵȐȎȕȍ-ǺȈȋȐȓȤșȒȖȔ 
ȔȍȚȈȓȓțȘȋȐȟȍșȒȖȔ ȏȈȊȖȌȍ 
ȒȘȍȗȖșȚȕȣȔȐ ȔȈșȚȍȘȈȔȐ 
ЕȜȐȔȖȔ ǨȓȍȒșȍȍȊȐȟȍȔ Ȑ ȍȋȖ 
șȣȕȖȔ ǴȐȘȖȕȖȔ ЕȜȐȔȖȊȐȟȍȔ 
ǿȍȘȍȗȈȕȖȊȣȔȐ ȉȣȓȈ 
ȗȖșȚȘȖȍȕȈ ȗȍȘȊȈȧ ȗȈȘȖȊȈȧ 
ȎȍȓȍȏȕȈȧ ȌȖȘȖȋȈ Ȋ ǸȖșșȐȐ. ЭȚȖ 
ȉȣȓȐ ȖȚȓȐȚȣȍ Ȑȏ șȍȘȖȋȖ 
ȟțȋțȕȈ ȘȍȓȤșȣ ȋȘȐȉȖȊȐȌȕȖȑ 
ȜȖȘȔȣ. ǿțȋțȕȕȈȧ ȘȍȓȤșȖȊȈȧ 
ȌȖȘȖȋȈ ȉȣȓȈ ȗȘȖȓȖȎȍȕȈ ȖȚ 
ǪȣȑșȒȖȋȖ ȏȈȊȖȌȈ ȌȖ ǴȍȌȕȖȋȖ 
ȘțȌȕȐȒȈ. ǸȍȓȤșȣ șȖșȚȖȧȓȐ Ȑȏ 
ȊȣȗțȒȓȣȝ ȊȊȍȘȝ șȍȒȞȐȑ, 
ȒȖȚȖȘȣȍ ȒȘȍȗȐȓȐșȤ ȔȍȎȌț 
șȖȉȖȑ Ȋ ȟțȋțȕȕȣȝ ȉȈȠȔȈȒȈȝ. 
ИȔȍȕȕȖ ȕȈ șȚȣȒȈȝ ȘȍȓȤș Ȑ 
ȉȣȓȐ ȠȗȈȓȣ. 
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ǷȘȖȔȣȠȓȍȕȕȖșȚȤ ȕȈ ȏȈȗȈȌȍ ȉȣȓȈ ȟțȚȤ ȉȖȓȍȍ ȘȈȏȊȐȚȈ, ȟȍȔ Ȋ ǸȖșșȐȐ, 
ȗȖȥȚȖȔț ȟțȋțȕȕȣȍ ȘȍȓȤșȣ ȚȈȔ ȖȚȓȐȊȈȓȐșȤ ȕȍ Ȋ ɩɟɫɱɚɧɵɟ ɮɨɪɦɵ, Ȉ Ȋ 
ȐȏȓȖȎȕȐȞȣ – ȔȍȚȈȓȓȐȟȍșȒȐȍ ȜȖȘȔȣ, ȒȖȚȖȘȣȍ, ȉȓȈȋȖȌȈȘȧ Ȑȝ ȉȖȓȤȠȖȑ 
ȚȍȗȓȖȗȘȖȊȖȌȕȖșȚȐ, ȉȣșȚȘȖ ȖȚȕȐȔȈȦȚ ȚȍȗȓȖȚț ț ȗȘȐȓȍȋȈȦȡȐȝ Ȓ Ȑȝ 
șȚȍȕȒȈȔ șȓȖȍȊ.  

 

ɂɫɬɨɪɢɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɪɟɥɶɫɨɜ 
Ǫ Țȍ ȊȘȍȔȍȕȈ ȕȍ ȉȣȓȖ ȚȈȒȐȝ 
ȚȍȝȕȖȓȖȋȐȑ, Ȓ ȒȖȚȖȘȣȔ Ȕȣ 
ȗȘȐȊȣȒȓȐ șȍȑȟȈș, ȗȖȥȚȖȔț 
ȒȘțȗȕȣȍ ȔȈșșȐȊȕȣȍ ȖȚȓȐȊȒȐ 
ȗȖȓțȟȈȓȐ ȓȐȚȤёȔ Ȋ ȏȍȔȓȦ 
(șȍȑȟȈș – ȓȐȚȤё Ȋ ȗȍșȟȈȕȣȍ 
ȜȖȘȔȣ) ȗȘȧȔȖ ȊȖȏȓȍ 
ȌȖȔȍȕȕȖȑ ȗȍȟȐ. 
ǳȐȚȤё Ȋ ȏȍȔȓȦ (ɜ ɩɟɫɱɚɧɵɟ 
ɮɨɪɦɵ) ȧȊȓȧȍȚșȧ 
șȘȈȊȕȐȚȍȓȤȕȖ ȗȘȖșȚȣȔ Ȑ 
ȥȒȖȕȖȔȐȟȕȣȔ 
ȚȍȝȕȖȓȖȋȐȟȍșȒȐȔ ȗȘȖȞȍșșȖȔ. 
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«ǿțȋțȕȒȈ» - ȗȘȖșȚȖȘȍȟȕȖȍ 
ȕȈȏȊȈȕȐȍ ȗȍȘȊȖȑ Ȋ ǸȖșșȐȐ 
ȎȍȓȍȏȕȖȑ ȌȖȘȖȋȐ ȖȉȡȍȋȖ 
ȗȖȓȤȏȖȊȈȕȐȧ, ȗȖșȚȘȖȍȕȕȖȑ ȔȍȎȌț 
ǷȍȚȍȘȉțȘȋȖȔ Ȑ ǾȈȘșȒȐȔ ǹȍȓȖȔ.  
ǻȒȈȏ Ȗ ȍё șȖȖȘțȎȍȕȐȐ ȉȣȓ 
ȖȉȕȈȘȖȌȖȊȈȕ 15 ȈȗȘȍȓȧ 1836 ȋȖȌȈ. 
ǸȍȓȤșȣ, ȗȈȘȖȊȖȏȣ Ȑ ȊȈȋȖȕȣ 
ȏȈȒțȗȈȓȐșȤ ȏȈ ȋȘȈȕȐȞȍȑ: ț ǨȕȋȓȐȐ 
Ȑ ǩȍȓȤȋȐȐ. 
ǸȍȓȤșȣ ȕȈȔȍȟȈȓȖșȤ ȗȘȐȔȍȕȧȚȤ 
ȌȓȐȕȖȑ 12, 15 Ȑ 16 ȜțȚȖȊ (3,65; 
4,65 Ȑ 4,86 Ȕ). Иȝ șȚȣȒȐ 
țȒȘȍȗȓȧȓȐșȤ Ȋ ȟțȋțȕȕȣȝ 
ȗȖȌțȠȒȈȝ, ȠȗȈȓȣ ȘȈșȗȖȓȈȋȈȓȐșȤ Ȋ 
3 ȜțȚȈȝ (0,91 Ȕ) ȌȘțȋ ȖȚ ȌȘțȋȈ. 
ǹȚȘȖȐȚȍȓȤșȚȊȖ ȌȖȘȖȋȐ ȗȘȖȝȖȌȐȓȖ 
ȗȖȌ ȘțȒȖȊȖȌșȚȊȖȔ ȐȏȊȍșȚȕȖȋȖ 
ȈȊșȚȘȐȑșȒȖȋȖ ȐȕȎȍȕȍȘȈ, 
ȗȘȖȜȍșșȖȘȈ ǪȍȕșȒȖȋȖ 
ȗȖȓȐȚȍȝȕȐȟȍșȒȖȋȖ ȐȕșȚȐȚțȚȈ, 
ǼȘȈȕȞȈ ǨȕȚȖȕȈ ǫȍȘșȚȕȍȘȈ. 

 

ɂɫɬɨɪɢɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɪɟɥɶɫɨɜ 
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ɋɨɜɪɟɦɟɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɪɟɥɶɫɨɜ 

Ǫ șȖȊȘȍȔȍȕȕȖȑ ǸȖșșȐȐ ȘȍȓȤșȣ 
ɢɡɝɨɬɚɜɥɢɜɚȦȚ Ȋ ȖșȕȖȊȕȖȔ 
ȋȘȐȉȖȊȐȌȕȖȋȖ șȍȟȍȕȐȧ Ȑȏ 
ɫɬɚɥɶɧɵɯ ɫɥɢɬɤɨɜ, ȗȖȓțȟȍȕȕȣȝ ɧɚ 
ɦɚɲɢɧɚɯ ȕȍȗȘȍȘȣȊȕȖɝɨ ɥɢɬɶя 
ɡɚɝɨɬɨɜɨɤ. ǸȍȓȤșȣ ȗȖȓțȟȈȦȚ 
ȗȘȖȒȈȚȒȖȑ Ȑȏ ɧɢɡɤɨɥɟɝɢɪɨɜɚɧɧɵɯ 
șȚȈȓɟɣ ș ɫɨɞɟɪɠɚɧɢɟɦ ɭɝɥɟɪɨɞɚ ɨɬ 
0,71 ɞɨ 0,9% ɩɨ ȽɈɋɌ Ɋ 51685-2000. 

ǸȍȓȤșȣ ȎȍȓȍȏȕȖȌȖȘȖȎȕȣȍ. 
ǶȉȡȐȍ ȚȍȝȕȐȟȍșȒȐȍ țșȓȖȊȐȧ. 
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Ɍɟɯɧɨɥɨɝɢɹ ɥɢɬɶɹ ɪɟɥɶɫɨɜ ɢɡ 
ɜɵɫɨɤɨɩɪɨɱɧɨɝɨ ɱɭɝɭɧɚ ȼɑɌȽ 

ǩȍȓȖȘțșșȒȐȔ ȐȕȎȍȕȍȘȈȔ ȕȈțȟȕȖ-ȗȘȖȐȏȊȖȌșȚȊȍȕȕȣȝ 
ȖȉȢȍȌȐȕȍȕȐȑ «ǺȘȐȉȖȜȈȚȐȒȈ» Ȑ ǸǻǷ «ǫȖȔșȍȓȤȔȈȠ» țȌȈȓȖșȤ 
ȘȈȏȘȈȉȖȚȈȚȤ ȚȍȝȕȖȓȖȋȐȦ ȗȘȖȐȏȊȖȌșȚȊȈ ȎȍȓȍȏȕȖȌȖȘȖȎȕȣȝ 
ȘȍȓȤșȖȊ ɥɢɬɶёɦ Ȑȏ ȊȣșȖȒȖȗȘȖȟȕȖȋȖ ȟțȋțȕȈ. ǯȈȚȘȈȚȣ 
ȥȓȍȒȚȘȖȥȕȍȘȋȐȐ ȕȈ ȗȘȖȐȏȊȖȌșȚȊȖ ȟțȋțȕȕȖȋȖ ȐȏȌȍȓȐȧ Ȋ 2 ȘȈȏȈ 
ȔȍȕȤȠȍ, ȟȍȔ ȈȕȈȓȖȋȐȟȕȖȋȖ ȗȖ Ȋȍșț șȚȈȓȤȕȖȋȖ. ǷȖ ȖȞȍȕȒȍ 
ȈȊȚȖȘȖȊ ȐșșȓȍȌȖȊȈȕȐȧ, ȊȣșȖȒȖȗȘȖȟȕȣȑ ȟțȋțȕ ȌȈёȚ ȊȍșȤȔȈ 
șțȡȍșȚȊȍȕȕțȦ ȥȒȖȕȖȔȐȦ ȘȍșțȘșȖȊ. ǲȘȖȔȍ ȚȖȋȖ, ȟțȋțȕ 
ȧȊȓȧȍȚșȧ șȈȔȖșȔȈȏȣȊȈȦȡȐȔșȧ ȔȈȚȍȘȐȈȓȖȔ. 
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ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɧɟɩɪɟɪɵɜɧɨɝɨ 
ɥɢɬɶɹ ɱɭɝɭɧɧɵɯ ɪɟɥɶɫɨɜ 
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ȼɨɩɪɨɫɵ  
ɞɥɹ ɫɚɦɨɤɨɧɬɪɨɥɹ 

ǺЕǹǺЫ(10) 
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1. ǲȈȒȐȍ ȜȈȒȚȖȘȣ ȊȓȐȧȦȚ ȕȈ ȒȈȟȍșȚȊȖ  
ȗȖȓțȟȈȍȔȖȑ ȖȚȓȐȊȒȐ?  

2. ǹȜȖȘȔțȓȐȘțȑȚȍ ȚȍȝȕȖȓȖȋȐȟȍșȒȐȍ ȊȖȏȔȖȎȕȖșȚȐ șȗȖșȖȉȖȊ  
ȗȖȓțȟȍȕȐȧ ȖȚȓȐȊȖȒ Ȋ ȖȌȕȖȘȈȏȖȊȣȍ Ȑ ȔȕȖȋȖȒȘȈȚȕȖ 

ȐșȗȖȓȤȏțȍȔȣȍ ȔȍȚȈȓȓȐȟȍșȒȐȍ ȜȖȘȔȣ. 

3. ǲȈȒȐȍ ȜȈȒȚȖȘȣ ȖȒȈȏȣȊȈȦȚ ȊȓȐȧȕȐȍ ȕȈ ȊȣȉȖȘ 

 ȘȈȞȐȖȕȈȓȤȕȖȋȖ șȗȖșȖȉȈ ȓȐȚȤȧ Ȍȓȧ ȐȏȋȖȚȖȊȓȍȕȐȧ  
ȏȈȋȖȚȖȊȒȐ ȗȘȖȍȒȚȐȘțȍȔȖȑ ȌȍȚȈȓȐ? 
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4. ǲȈȒȐȍ ȓȐȚȍȑȕȣȍ șȊȖȑșȚȊȈ ȖȒȈȏȣȊȈȦȚ ȊȓȐȧȕȐȍ 

ȕȈ ȒȈȟȍșȚȊȖ ȗȖȓțȟȈȍȔȣȝ ȖȚȓȐȊȖȒ? ǷȘȐȊȍȌȐȚȍ ȗȘȐȔȍȘȣ 
ȘȈșȗȓȈȊȖȊ ș ȊȣșȖȒȐȔȐ Ȑ ȕȐȏȒȐȔȐ ȓȐȚȍȑȕȣȔȐ șȊȖȑșȚȊȈȔȐ. 

5. ǲȈȒȐȍ ȝȐȔȐȟȍșȒȐȍ ȥȓȍȔȍȕȚȣ ȖȒȈȏȣȊȈȦȚ ȊȓȐȧȕȐȍ ȕȈ  
ȓȐȚȍȑȕȣȍ șȊȖȑșȚȊȈ ȎȍȓȍȏȖțȋȓȍȘȖȌȐșȚȣȝ ȘȈșȗȓȈȊȖȊ? 

ǹȘȈȊȕȐȚȍ ȓȐȚȍȑȕȣȍ șȊȖȑșȚȊȈ șȍȘȖȋȖ ȟțȋțȕȈ ǹǿ15 Ȑ  
șȚȈȓȐ 15ǳ. 

6. ǲȈȒȐȍ ȜȈȒȚȖȘȣ ȊȓȐȧȦȚ ȕȈ ȎȐȌȒȖȚȍȒțȟȍșȚȤ ȘȈșȗȓȈȊȈ?  
ǶȉȢȧșȕȐȚȍ ȊȓȐȧȕȐȍ ȎȐȌȒȖȚȍȒțȟȍșȚȐ ȕȈ ȒȖȕșȚȘțȒȞȐȦ 
ȖȚȓȐȊȒȐ. 
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7. ǵȈȏȖȊȐȚȍ ȖșȕȖȊȕȣȍ ȜȈȒȚȖȘȣ, ȖȒȈȏȣȊȈȦȡȐȍ ȊȓȐȧȕȐȍ ȕȈ  
țșȈȌȒț Ȋ ȗȘȖȞȍșșȍ ȗȖȓțȟȍȕȐȧ ȖȚȓȐȊȖȒ. ǲȈȒȐȍ ȌȍȜȍȒȚȣ  
ȊȖȏȕȐȒȈȦȚ Ȋ ȏȈȋȖȚȖȊȒȈȝ Ȋ ȘȍȏțȓȤȚȈȚȍ țșȈȌȒȐ? 

8. Ǫ ȘȍȏțȓȤȚȈȚȍ ȒȈȒȐȝ ȗȘȐȟȐȕ ȊȖȏȕȐȒȈȍȚ ȒȖȘȖȉȓȍȕȐȍ 
ȖȚȓȐȊȖȒ ȗȘȐ Ȑȝ ȐȏȋȖȚȖȊȓȍȕȐȐ? ǹȜȖȘȔțȓȐȘțȑȚȍ 
ȒȖȕșȚȘțȒȚȐȊȕȣȍ Ȑ ȚȍȝȕȖȓȖȋȐȟȍșȒȐȍ ȔȍȘȖȗȘȐȧȚȐȧ, 
șȕȐȎȈȦȡȐȍ ȒȖȘȖȉȓȍȕȐȍ ȐȏȌȍȓȐȑ.  
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