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ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



• ǶȉȘȈȉȖȚȒȈ ȚȖȟȍȕȐȍȔ ȗȖȊȍȘȝȕȖșȚȍȑ ȏȈȋȖȚȖȊȖȒ; 

• ǷȖȗȍȘȍȟȕȖȍ, ȗȘȖȌȖȓȤȕȖȍ șȚȘȖȋȈȕȐȍ Ȑ ȌȖȓȉȓȍȕȐȍ 
ȏȈȋȖȚȖȊȖȒ; 

• ǶȉȘȈȉȖȚȒȈ ȏȈȋȖȚȖȊȖȒ ȗȘȖȚȧȋȐȊȈȕȐȍȔ; 

• ǶȉȘȈȉȖȚȒȈ ȔȈȚȍȘȐȈȓȖȊ ȖșȍȊȣȔ ȘȍȎțȡȐȔ ȐȕșȚȘțȔȍȕȚȖȔ;  

• ǶȉȘȈȉȖȚȒȈ ȏȈȋȖȚȖȊȖȒ ȜȘȍȏȍȘȖȊȈȕȐȍȔ; 

• ǺȍȝȕȖȓȖȋȐȟȍșȒȐȍ ȖșȖȉȍȕȕȖșȚȐ ȖȉȘȈȉȖȚȒȐ ȏȈȋȖȚȖȊȖȒ 
ȠȓȐȜȖȊȈȕȐȍȔ; 

• ǺȍȝȕȖȓȖȋȐȟȍșȒȐȍ ȗȘȖȞȍșșȣ ȖȚȌȍȓȖȟȕȖȑ ȖȉȘȈȉȖȚȒȐ 
ȗȖȊȍȘȝȕȖșȚȍȑ ȏȈȋȖȚȖȊȖȒ. 

КȘȈȚȒȖȍ șȖȌȍȘȎȈȕȐȍ: 
ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ЗȕȈȕȐȧ, ȗȖȓțȟȍȕȕȣȍ Ȋ ȥȚȖȑ ȓȍȒȞȐȐ, 
ȕȍȖȉȝȖȌȐȔȣ Ȍȓȧ: 

• ȊȣȉȖȘȈ ȊȐȌȖȊ ȔȍȝȈȕȐȟȍșȒȖȑ ȖȉȘȈȉȖȚȒȐ 
ȏȈȋȖȚȖȊȖȒ ȘȍȏȈȕȐȍȔ ȗȘȐ ȗȘȖȍȒȚȐȘȖȊȈȕȐȐ 
ȌȍȚȈȓȍȑ ș ȘȈȞȐȖȕȈȓȤȕȖȑ ȚȖȟȕȖșȚȤȦ Ȑ 
ȠȍȘȖȝȖȊȈȚȖșȚȤȦ ȗȖȊȍȘȝȕȖșȚȍȑ; 

• ȊȕȍșȍȕȐȧ ȐȏȔȍȕȍȕȐȑ Ȋ ȒȖȕșȚȘțȒȞȐȦ 
ȗȘȖȍȒȚȐȘțȍȔȣȝ ȌȍȚȈȓȍȑ, ȖȉȍșȗȍȟȐȊȈȦȡȐȝ 
ȗȖȊȣȠȍȕȐȍ Ȑȝ ȚȍȝȕȖȓȖȋȐȟȕȖșȚȐ. 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



Ɉɛɪɚɛɨɬɤɚ ɬɨɱɟɧɢɟɦ  
ɩɨɜɟɪɯɧɨɫɬɟɣ ɡɚɝɨɬɨɜɨɤ  

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǶȉȘȈȉȈȚȣȊȈȍȔȣȍ 
ȗȖȊȍȘȝȕȖșȚȐ 

ǾȐȓȐȕȌȘȐȟȍșȒȐȍ 

КȖȕȐȟȍșȒȐȍ ǼȈșȖȕȕȣȍ 

ǪȐȕȚȖȊȣȍ ǷȓȖșȒȐȍ ȚȖȘȞȖȊȣȍ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǹȚȈȕȒȐ 
ȚȖȒȈȘȕȖȑ 

ȋȘțȗȗȣ 

ǻȕȐȊȍȘșȈȓȤȕȣ
ȍ ȚȖȒȈȘȕȣȍ 

șȚȈȕȒȐ 

ǹȗȍȞȐȈȓȤȕȣȍ, 
Ȋ ȚȖȔ ȟȐșȓȍ ș 

ǿǷǻ 
КȈȘțșȍȓȤȕȣȍ 

șȚȈȕȒȐ 

ǺȖȒȈȘȕȖ-ȘȍȊȖȓȤȊȍȘȕȣȍ 

șȚȈȕȒȐ 

АȊȚȖȔȈȚȣ Ȑ 
ȗȖȓțȈȊȚȖȔȈȚȣ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǺȖȟȍȕȐȍ 

Ȉ - ȚȖȓȡȐȕȈ; b - ȠȐȘȐȕȈ; φ- ȋȓȈȊȕȣȑ țȋȖȓ Ȋ ȗȓȈȕȍ;  
φ1 - ȊșȗȖȔȖȋȈȚȍȓȤȕȣȑ țȋȖȓ Ȋ ȗȓȈȕȍ; 
 So - ȗȖȌȈȟȈ; D - ȌȐȈȔȍȚȘ ȏȈȋȖȚȖȊȒȐ;  
d - ȌȐȈȔȍȚȘ ȖȉȘȈȉȖȚȈȕȕȖȋȖ ȐȏȌȍȓȐȧ  

ǹȝȍȔȈ ȚȖȟȍȕȐȧ 
ǷȈȘȈȔȍȚȘȣ 

șȘȍȏȈȍȔȖȋȖ șȓȖȧ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǸȈșȚȈȟȐȊȈȕȐȍ ȖȚȊȍȘșȚȐȑ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ɉɨɩɟɪɟɱɧɨɟ, ɩɪɨɞɨɥɶɧɨɟ 
ɫɬɪɨɝɚɧɢɟ ɢ ɞɨɥɛɥɟɧɢɟ 

ɡɚɝɨɬɨɜɨɤ  

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǺȖȟȍȕȐȍ 

ǬȖȓȉȓȍȕȐȍ 

ǹȚȘȖȋȈȕȐȍ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǹȚȘȖȋȈȕȐȍ ȝȈȘȈȒȚȍȘȐȏțȍȚșȧ 
ȕȈȓȐȟȐȍȔ: 

• ȊȖȏȊȘȈȚȕȖ-ȗȖșȚțȗȈȚȍȓȤȕȖȋȖ ȌȊȐȎȍȕȐȧ ȘȍȏȞȈ 
ȐȓȐ ȏȈȋȖȚȖȊȒȐ (ȋȓȈȊȕȖȍ ȌȊȐȎȍȕȐȍ ȘȍȏȈȕȐȧ); 

• ȗȘȍȘȣȊȐșȚȖȋȖ ȗȘȧȔȖȓȐȕȍȑȕȖȋȖ ȌȊȐȎȍȕȐȧ 
ȗȖȌȈȟȐ. 

ǹȚȘȖȋȈȕȐȍ 

ǷȖȗȍȘȍȟȕȖȍ ǷȘȖȌȖȓȤȕȖȍ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǷȖȗȍȘȍȟȕȖȍ șȚȘȖȋȈȕȐȍ 

• ȏȈȋȖȚȖȊȒȈ ȏȈȒȘȍȗȓȧȍȚșȧ ȕȍȗȖȌȊȐȎȕȖ; 

• ȐȕșȚȘțȔȍȕȚ (ȘȍȏȍȞ) șȖȊȍȘȠȈȍȚ ȊȖȏȊȘȈȚȕȖ-

ȗȖșȚțȗȈȚȍȓȤȕȖȍ ȌȊȐȎȍȕȐȍ. 

ǫȖȘȐȏȖȕȚȈȓȤȕȣȍ, ȊȍȘȚȐȒȈȓȤȕȣȍ Ȑ ȕȈȒȓȖȕȕȣȍ 
ȗȓȖșȒȖșȚȐ ȖȉȘȈȉȈȚȣȊȈȦȚ ȕȈ ȗȖȗȍȘȍȟȕȖ-

șȚȘȖȋȈȓȤȕȣȝ șȚȈȕȒȈȝ. 

ЭȚȐ șȚȈȕȒȐ ȝȈȘȈȒȚȍȘȐȏțȦȚșȧ: 

• ȌȓȐȕȖȑ șȚȘȖȋȈȕȐȧ – 0,2 … 2,4 Ȕ; 

• ȠȐȘȐȕȖȑ șȚȘȖȋȈȕȐȧ – 0,15 … 0,45 Ȕ. 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǷȘȖȌȖȓȤȕȖȍ șȚȘȖȋȈȕȐȍ 

• ȏȈȋȖȚȖȊȒȈ șȖȊȍȘȠȈȍȚ ȊȖȏȊȘȈȚȕȖ-ȗȖșȚțȗȈȚȍȓȤȕȖȍ 
ȌȊȐȎȍȕȐȍ; 

• ȐȕșȚȘțȔȍȕȚ (ȘȍȏȍȞ) ȏȈȒȘȍȗȓȍȕ ȕȍȗȖȌȊȐȎȕȖ. 

ǫȖȘȐȏȖȕȚȈȓȤȕȣȍ Ȑ ȊȍȘȚȐȒȈȓȤȕȣȍ ȗȓȖșȒȖșȚȐ 
ȖȌȕȖȊȘȍȔȍȕȕȖ ȖȉȘȈȉȈȚȣȊȈȦȚ ȕȈ ȗȘȖȌȖȓȤȕȖ-

șȚȘȖȋȈȓȤȕȣȝ șȚȈȕȒȈȝ. 

ЭȚȐ șȚȈȕȒȐ ȝȈȘȈȒȚȍȘȐȏțȦȚșȧ: 
• ȌȓȐȕȖȑ șȚȘȖȋȈȕȐȧ (ȝȖȌȖȔ șȚȖȓȈ) – 1,5 … 12,5 Ȕ; 
• ȠȐȘȐȕȖȑ șȚȘȖȋȈȕȐȧ – 0,6 … 5 Ȕ. 

 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



– ȘȈȏȕȖȊȐȌȕȖșȚȤ șȚȘȖȋȈȕȐȧ, ȗȘȐ ȒȖȚȖȘȖȔ 
ȊȖȏȊȘȈȚȕȖ-ȗȖșȚțȗȈȚȍȓȤȕȖȍ ȌȊȐȎȍȕȐȍ șȖȊȍȘȠȈȍȚ 
ȐȕșȚȘțȔȍȕȚ (ȌȖȓȉȧȒ) Ȋ ȊȍȘȚȐȒȈȓȤȕȖȑ ȗȓȖșȒȖșȚȐ 

(ȋȓȈȊȕȖȍ ȌȊȐȎȍȕȐȍ ȘȍȏȈȕȐȧ). 

ЭȚȖȚ ȊȐȌ ȘȍȏȈȕȐȧ ȖȉȣȟȕȖ ȗȘȐȔȍȕȧȦȚ Ȍȓȧ 
ȐȏȋȖȚȖȊȓȍȕȐȧ ȋȓțȝȐȝ Ȑ ȚȖȟȕȣȝ ȗȈȏȖȊ Ȋ 
ȏȈȋȖȚȖȊȒȈȝ. 

ǬȓȐȕȈ ȝȖȌȈ ȗȖȓȏțȕȈ ȕȈ ȌȖȓȉȍȎȕȣȝ șȚȈȕȒȈȝ ȕȍ 
ȗȘȍȊȣȠȈȍȚ 200ȔȔ. 

ǬȖȓȉȓȍȕȐȍ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



Ɉɛɪɚɛɨɬɤɚ ɡɚɝɨɬɨɜɨɤ 
ɩɪɨɬяɝɢɜɚɧɢɟɦ  

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



– ȊȐȌ ȖȉȘȈȉȖȚȒȐ, ȗȘȐ ȒȖȚȖȘȖȔ ȋȓȈȊȕȣȔ 
ȌȊȐȎȍȕȐȍȔ ȘȍȏȈȕȐȧ ȧȊȓȧȍȚșȧ ȗȖșȚțȗȈȚȍȓȤȕȖȍ 

ȌȊȐȎȍȕȐȍ ȐȕșȚȘțȔȍȕȚȈ ȖȚȕȖșȐȚȍȓȤȕȖ 
ȕȍȗȖȌȊȐȎȕȖȑ ȏȈȋȖȚȖȊȒȐ, Ȉ ȏȈ ȊȍȓȐȟȐȕț ȗȖȌȈȟȐ 
ȗȘȐȕȐȔȈȦȚ ȚȖȓȡȐȕț șȘȍȏȈȍȔȖȋȖ șȓȖȧ ȖȌȕȐȔ 

ȏțȉȖȔ. 

ǷȘȖȚȧȋȐȊȈȕȐȍ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǷȘȖȚȧȋȐȊȈȕȐȍ ȠȗȖȕȖȟȕȖȋȖ ȗȈȏȈ 

1 - ɨɛɪɚɛɚɬɵɜɚɟɦɚя ɞɟɬɚɥɶ; 2 - ɚɞɚɩɬɟɪɧɚя ɜɬɭɥɤɚ; 3 - 
ɩɪɨɬяɠɤɚ; 
Lo - ɞɥɢɧɚ ɩɪɨɬяɝɢɜɚɧɢя; b - ɲɢɪɢɧɚ ɩɪɨɬяɝɢɜɚɧɢя;  
Sz - ɩɨɞɚɱɚ ɧɚ ɡɭɛ; Dr - ɝɥɚɜɧɨɟ ɞɜɢɠɟɧɢɟ ɪɟɡɚɧɢя. 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



Ɉɛɪɚɛɨɬɤɚ ɡɚɝɨɬɨɜɨɤ 
ɨɫɟɜɵɦ ɪɟɠɭɳɢɦ 
ɢɧɫɬɪɭɦɟɧɬɨɦ  

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



• ȋȓȈȊȕȖȍ ȌȊȐȎȍȕȐȍ ȘȍȏȈȕȐȧ – ȊȘȈȡȍȕȐȍ 
ȐȕșȚȘțȔȍȕȚȈ ȐȓȐ ȏȈȋȖȚȖȊȒȐ; 

• ȌȊȐȎȍȕȐȍ ȗȖȌȈȟȐ ȖșțȡȍșȚȊȓȧȦȚ Ȋ 
ȕȈȗȘȈȊȓȍȕȐȐ ȖșȐ ȐȕșȚȘțȔȍȕȚȈ. 

ǷȘȐ ȖȉȘȈȉȖȚȒȍ ȖșȍȊȣȔ 
ȐȕșȚȘțȔȍȕȚȖȔ: 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɩɪɨɰɟɫɫɵ, 

ɨɫɭɳɟɫɬɜɥяɟɦɵɟ ɨɫɟɜɵɦ 
ɢɧɫɬɪɭɦɟɧɬɨɦ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǺȍȝȕȖȓȖȋȐȟȍșȒȐ
ȍ ȗȘȖȞȍșșȣ 

ǹȊȍȘȓȍȕȐȍ 

ǸȈșșȊȍȘȓȐȊȈȕȐȍ 

ǯȍȕȒȖȊȈȕȐȍ 

ǯȍȕȒȍȘȖȊȈȕȐȍ 

ǸȈȏȊȍȘȚȣȊȈȕȐȍ 

ǾȍȒȖȊȈȕȐ
ȍ 

ǵȈȘȍȏȈȕȐȍ ȘȍȏȤȉȣ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǹȊȍȘȓȍȕȐȍ 

a - ȚȖȓȡȐȕȈ șȘȍȏȈȍȔȖȋȖ 
șȓȖȧ; 
b - ȠȐȘȐȕȈ șȘȍȏȈȍȔȖȋȖ 
șȓȖȧ; 
d - ȌȐȈȔȍȚȘ ȏȈȋȖȚȖȊȒȐ; 
D - ȌȐȈȔȍȚȘ ȖȉȘȈȉȖȚȈȕȕȖȋȖ 
ȖȚȊȍȘșȚȐȧ; 
Sz = So/z - ȗȖȌȈȟȈ ȕȈ ȏțȉ; 
So - ȗȖȌȈȟȈ ȕȈ ȖȉȖȘȖȚ; 
z - ȟȐșȓȖ ȏțȉȤȍȊ; 
t - ȋȓțȉȐȕȈ ȘȍȏȈȕȐȧ; 
φ - țȋȖȓ ȘȍȎțȡȍȑ ȟȈșȚȐ 
ȐȕșȚȘțȔȍȕȚȈ. 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǫȓțȉȐȕȕȖȍ șȊȍȘȓȍȕȐȍ 

a - ȚȖȓȡȐȕȈ șȘȍȏȈȍȔȖȋȖ 
șȓȖȧ; 
b - ȠȐȘȐȕȈ șȘȍȏȈȍȔȖȋȖ 
șȓȖȧ; 
d - ȌȐȈȔȍȚȘ ȏȈȋȖȚȖȊȒȐ; 
D - ȌȐȈȔȍȚȘ ȖȉȘȈȉȖȚȈȕȕȖȋȖ 
ȖȚȊȍȘșȚȐȧ; 
Sz = So/z - ȗȖȌȈȟȈ ȕȈ ȏțȉ; 
So - ȗȖȌȈȟȈ ȕȈ ȖȉȖȘȖȚ; 
z - ȟȐșȓȖ ȏțȉȤȍȊ; 
t - ȋȓțȉȐȕȈ ȘȍȏȈȕȐȧ; 
φ - țȋȖȓ ȘȍȎțȡȍȑ ȟȈșȚȐ 
ȐȕșȚȘțȔȍȕȚȈ. 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ЗȍȕȒȍȘȖȊȈȕȐȍ 

a - ȚȖȓȡȐȕȈ șȘȍȏȈȍȔȖȋȖ șȓȖȧ; 
b - ȠȐȘȐȕȈ șȘȍȏȈȍȔȖȋȖ șȓȖȧ; 
d - ȌȐȈȔȍȚȘ ȏȈȋȖȚȖȊȒȐ; 
D - ȌȐȈȔȍȚȘ ȖȉȘȈȉȖȚȈȕȕȖȋȖ 
ȖȚȊȍȘșȚȐȧ; 
Sz = So/z - ȗȖȌȈȟȈ ȕȈ ȏțȉ; 
So - ȗȖȌȈȟȈ ȕȈ ȖȉȖȘȖȚ;  
z - ȟȐșȓȖ ȏțȉȤȍȊ; 
t=(1/10)*D - ȋȓțȉȐȕȈ ȘȍȏȈȕȐȧ; 
φ - țȋȖȓ ȘȍȎțȡȍȑ ȟȈșȚȐ 
ȐȕșȚȘțȔȍȕȚȈ. 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǸȈȏȊȍȘȚȣȊȈȕȐȍ 

a - ȚȖȓȡȐȕȈ șȘȍȏȈȍȔȖȋȖ șȓȖȧ; 
b - ȠȐȘȐȕȈ șȘȍȏȈȍȔȖȋȖ șȓȖȧ; 
d - ȌȐȈȔȍȚȘ ȏȈȋȖȚȖȊȒȐ; 
D - ȌȐȈȔȍȚȘ ȖȉȘȈȉȖȚȈȕȕȖȋȖ 
ȖȚȊȍȘșȚȐȧ; 
Sz = So/z - ȗȖȌȈȟȈ ȕȈ ȏțȉ; 
So - ȗȖȌȈȟȈ ȕȈ ȖȉȖȘȖȚ; 
z - ȟȐșȓȖ ȏțȉȤȍȊ; 
t - ȋȓțȉȐȕȈ ȘȍȏȈȕȐȧ; 
φ - țȋȖȓ ȘȍȎțȡȍȑ ȟȈșȚȐ 
ȐȕșȚȘțȔȍȕȚȈ. 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ЗȍȕȒȖȊȈȕȐȍ 

a - ȚȖȓȡȐȕȈ șȘȍȏȈȍȔȖȋȖ 
șȓȖȧ; 
b - ȠȐȘȐȕȈ șȘȍȏȈȍȔȖȋȖ 
șȓȖȧ; 
d - ȌȐȈȔȍȚȘ ȏȈȋȖȚȖȊȒȐ; 
D - ȌȐȈȔȍȚȘ ȖȉȘȈȉȖȚȈȕȕȖȋȖ 
ȖȚȊȍȘșȚȐȧ; 
Sz = So/z - ȗȖȌȈȟȈ ȕȈ ȏțȉ; 
So - ȗȖȌȈȟȈ ȕȈ ȖȉȖȘȖȚ; 
z - ȟȐșȓȖ ȏțȉȤȍȊ; 
t - ȋȓțȉȐȕȈ ȘȍȏȈȕȐȧ; 
φ - țȋȖȓ ȘȍȎțȡȍȑ ȟȈșȚȐ 
ȐȕșȚȘțȔȍȕȚȈ. 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǾȍȒȖȊȈȕȐȍ 

a - ȚȖȓȡȐȕȈ șȘȍȏȈȍȔȖȋȖ șȓȖȧ; b - ȠȐȘȐȕȈ șȘȍȏȈȍȔȖȋȖ șȓȖȧ; 
d - ȌȐȈȔȍȚȘ ȏȈȋȖȚȖȊȒȐ; D - ȌȐȈȔȍȚȘ ȖȉȘȈȉȖȚȈȕȕȖȋȖ ȖȚȊȍȘșȚȐȧ; 
Sz = So/z - ȗȖȌȈȟȈ ȕȈ ȏțȉ; So - ȗȖȌȈȟȈ ȕȈ ȖȉȖȘȖȚ; 
z - ȟȐșȓȖ ȏțȉȤȍȊ; t - ȋȓțȉȐȕȈ ȘȍȏȈȕȐȧ; 
φ - țȋȖȓ ȘȍȎțȡȍȑ ȟȈșȚȐ ȐȕșȚȘțȔȍȕȚȈ. 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǵȈȘȍȏȈȕȐȍ ȘȍȏȤȉȣ ȔȍȚȟȐȒȖȔ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



Ɉɛɪɚɛɨɬɤɚ ɡɚɝɨɬɨɜɨɤ 
ɮɪɟɡɟɪɨɜɚɧɢɟɦ  

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



КȖȕȞȍȊȣȍ 

ǾȐȓȐȕȌȘȐȟȍșȒȐȍ 

ǺȖȘȞȖȊȣȍ 

ǬȐșȒȖȊȣȍ 

ШȗȖȕȖȟȕȣȍ 

ǼȘȍȏȣ 

ǻȋȓȖȊȣȍ 

ǼȈșȖȕȕȣȍ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



Сɯеɦы ɮɪеɡеɪɨваɧɢя 
ɩɨвеɪɯɧɨɫɬеɣ: 

     вșȚȘȍчȕȖȍ              ȗȖȗțȚȕȖȍ  

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ȕȈȏȣȊȈȦȚ ȗȘȖȞȍșș ȖȉȘȈȉȖȚȒȐ ȏȈȋȖȚȖȊȖȒ 
ȘȍȏȈȕȐȍȔ ș ȗȖȔȖȡȤȦ ȐȕșȚȘțȔȍȕȚȖȊ 

(ȒȘțȋȖȊ), ȒȖȚȖȘȣȍ ȘȍȎțȚ ȈȉȘȈȏȐȊȕȣȔȐ 
ȏȍȘȕȈȔȐ Ȑȏ ȔȐȕȍȘȈȓȖȊ Ȑ șȊȍȘȝȚȊȍȘȌȣȝ 

ȔȈȚȍȘȐȈȓȖȊ. 

ШȓȐȜȖȊȈȕȐȍȔ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǶșȖȉȍȕȕȖșȚȐ ȗȘȖȞȍșșȈ 
ȠȓȐȜȖȊȈȕȐȧ: 

• Ȋ ȘȍȏȈȕȐȐ ȖȌȕȖȊȘȍȔȍȕȕȖ țȟȈșȚȊțȦȚ ȉȖȓȤȠȖȍ 
ȟȐșȓȖ ȏȍȘȍȕ, ȋȘȈȕȐ ȒȖȚȖȘȣȝ ȖȉȘȈȏțȦȚ ȘȍȎțȡȐȍ 
ȒȘȖȔȒȐ; 

• ȔȈȚȍȘȐȈȓ șȘȍȏȈȦȚ Ȋ ȊȐȌȍ ȖȟȍȕȤ ȉȖȓȤȠȖȋȖ ȟȐșȓȈ 
ȚȖȕȒȐȝ șȚȘțȎȍȒ; 

• șȒȖȘȖșȚȤ ȖȉȘȈȉȖȚȒȐ șȖșȚȈȊȓȧȍȚ 30Ȕ/ș Ȑ ȉȖȓȍȍ; 
• ȖȉȘȈȉȖȚȈȕȕȈȧ ȗȖȊȍȘȝȕȖșȚȤ ȗȘȍȌșȚȈȊȓȧȍȚ 

șȖȊȖȒțȗȕȖșȚȤ ȔȐȒȘȖșȓȍȌȖȊ ȈȉȘȈȏȐȊȕȣȝ ȏȍȘȍȕ Ȑ 
ȐȔȍȍȚ ȔȈȓțȦ ȠȍȘȖȝȖȊȈȚȖșȚȤ; 

• ȚȍȗȓȖȊȖȍ Ȑ șȐȓȖȊȖȍ ȊȖȏȌȍȑșȚȊȐȍ ȕȈ 
ȖȉȘȈȉȖȚȈȕȕțȦ ȗȖȊȍȘȝȕȖșȚȤ ȗȘȐȊȖȌȐȚ Ȓ 
ȐȏȔȍȕȍȕȐȦ șȊȖȑșȚȊ ȗȖȊȍȘȝȕȖșȚȕȣȝ șȓȖȍȊ 
ȏȈȋȖȚȖȊȒȐ.  

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ШȓȐȜȖȊȈȕȐȍ ȗȘȐȔȍȕȧȦȚ Ȍȓȧ 
ȖȉȘȈȉȖȚȒȐ: 

• ȗȖȊȍȘȝȕȖșȚȍȑ ș ȠȍȘȖȝȖȊȈȚȖșȚȤȦ Ra 0,32 ȔȒȔ Ȑ 
ȚȖȟȕȖșȚȤȦ ȘȈȏȔȍȘȖȊ ȗȖ 6-7 ȒȊȈȓȐȚȍȚț; 

• ȞȐȓȐȕȌȘȐȟȍșȒȐȝ (ȕȈȘțȎȕȣȝ Ȑ ȊȕțȚȘȍȕȕȐȝ), 
ȒȖȕȐȟȍșȒȐȝ Ȑ ȜȈșȖȕȕȣȝ ȗȖȊȍȘȝȕȖșȚȍȑ; 

• ȏȈȋȖȚȖȊȖȒ Ȑȏ ȏȈȒȈȓȍȕȕȣȝ șȚȈȓȍȑ. 

ǫȓȈȊȕȣȔ ȌȊȐȎȍȕȐȍȔ ȘȍȏȈȕȐȧ ȗȘȐ ȠȓȐȜȖȊȈȕȐȐ 
ȧȊȓȧȍȚșȧ ȊȘȈȡȍȕȐȍ ȐȕșȚȘțȔȍȕȚȈ. 

ǹȒȖȘȖșȚȤ ȠȓȐȜȖȊȈȕȐȧ ȖȋȘȈȕȐȟȐȊȈȍȚșȧ 
ȔȍȝȈȕȐȟȍșȒȖȑ ȗȘȖȟȕȖșȚȤȦ ȒȘțȋȖȊ. 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ШȓȐȜȖȊȈȕȐȍ 

ǺȖȘȞȖȊȖȍ КȘțȋȓȖȍ ǷȓȖșȒȖȍ 

ǪȕțȚȘȍȕȕȍȍ ǵȈȘțȎȕȖȍ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



Ʉɪɭɝɥɨɟ ɲɥɢɮɨɜɚɧɢɟ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǵȈȘțȎȕȖȍ 

1 - ȠȓȐȜȖȊȈȓȤȕȣȑ 
ȒȘțȋ; 

2 - ȏȈȋȖȚȖȊȒȈ; 

ǶȒ - ȖșȤ ȒȘțȋȈ; 

Ƕȏ - ȖșȤ ȏȈȋȖȚȖȊȒȐ. 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǪȕțȚȘȍȕȕȍȍ 

1 - ȠȓȐȜȖȊȈȓȤȕȣȑ 
ȒȘțȋ; 

2 - ȏȈȋȖȚȖȊȒȈ; 

ǶȒ - ȖșȤ ȒȘțȋȈ; 

Ƕȏ - ȖșȤ 
ȏȈȋȖȚȖȊȒȐ. 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ɉɥɨɫɤɨɟ ɲɥɢɮɨɜɚɧɢɟ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



1 - ȠȓȐȜȖȊȈȓȤȕȣȑ ȒȘțȋ; 2 - ȏȈȋȖȚȖȊȒȈ; ǶȒ - ȖșȤ ȒȘțȋȈ. 

ȜȐȓȤȔ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



Ɍɨɪɰɨɜɨɟ ɲɥɢɮɨɜɚɧɢɟ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



1 - ȠȓȐȜȖȊȈȓȤȕȣȑ ȒȘțȋ; 2 - ȏȈȋȖȚȖȊȒȈ; ǶȒ - ȖșȤ ȒȘțȋȈ. 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ 
ɨɬɞɟɥɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɡɚɝɨɬɨɜɨɤ  

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǪȣȗȖȓȕȧȍȚșȧ Ȍȓȧ ȗȖȊȣȠȍȕȐȧ ȚȖȟȕȖșȚȐ Ȑ 
țȔȍȕȤȠȍȕȐȧ ȠȍȘȖȝȖȊȈȚȖșȚȐ ȗȖȊȍȘȝȕȖșȚȍȑ. 

Ǭȓȧ ȖȚȌȍȓȖȟȕȣȝ ȗȘȖȞȍșșȖȊ ȔȍȝȈȕȐȟȍșȒȖȑ 
ȖȉȘȈȉȖȚȒȐ ȝȈȘȈȒȚȍȘȕȣ: 

• ȔȈȓȣȍ șȐȓȣ ȘȍȏȈȕȐȧ; 
• ȕȍȉȖȓȤȠȐȍ ȚȖȓȡȐȕȣ șȓȖȍȊ, șȘȍȏȈȕȕȣȝ ș 

ȏȈȋȖȚȖȊȖȒ; 
• ȕȍȏȕȈȟȐȚȍȓȤȕȖȍ ȚȍȗȓȖȊȣȌȍȓȍȕȐȍ. 

ǶȚȌȍȓȖȟȕȈȧ ȖȉȘȈȉȖȚȒȈ ȏȈȋȖȚȖȊȖȒ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǺȖȕȒȖȍ 
ȚȖȟȍȕȐȍ 

ǺȖȕȒȖȍ ȠȓȐȜȖȊȈȕȐȍ 

ǷȖȓȐȘȖȊȈȕȐȍ 

ǷȘȐȚȐȘȒȈ ǽȖȕȐȕȋȖȊȈȕȐȍ 

ǹțȗȍȘȜȐȕȐȠȐȘȖȊȈȕȐȍ 

ǪȐȌȣ 
ȖȚȌȍȓȖȟȕȖȑ 
ȖȉȘȈȉȖȚȒȐ 

ȘȍȏȈȕȐȍȔ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǺȖȕȒȖȍ ȚȖȟȍȕȐȍ ȖșțȡȍșȚȊȓȧȦȚ: 

• ȗȖșȓȍ ȚȖȟȍȕȐȧ ȐȓȐ ȠȓȐȜȖȊȈȕȐȧ ȏȈȋȖȚȖȊȖȒ; 
• ȕȈ ȊȣșȖȒȐȝ șȒȖȘȖșȚȧȝ ȘȍȏȈȕȐȧ; 
• ș ȔȈȓȖȑ ȋȓțȉȐȕȖȑ ȘȍȏȈȕȐȧ Ȑ ȗȖȌȈȟȍȑ; 
• ș ȗȘȐȔȍȕȍȕȐȍȔ ȘȍȏȞȖȊ ș ȠȐȘȖȒȐȔȐ ȘȍȎțȡȐȔȐ 

ȒȘȖȔȒȈȔȐ; 
• ȕȈ ȚȖȒȈȘȕȣȝ, ȜȘȍȏȍȘȕȣȝ, șȚȘȖȋȈȓȤȕȣȝ Ȑ ȠȓȐȜȖȊȈȓȤȕȣȝ 

șȚȈȕȒȈȝ ș ȊȣșȖȒȖȑ ȎȍșȚȒȖșȚȤȦ Ȑ ȚȖȟȕȖșȚȤȦ. 

ǶȚȌȍȓȒȈ ȗȖȊȍȘȝȕȖșȚȍȑ 
ȟȐșȚȖȊȣȔȐ ȘȍȏȞȈȔȐ Ȑ 

ȠȓȐȜȖȊȈȓȤȕȣȔȐ ȒȘțȋȈȔȐ 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



• ȏȈȋȖȚȖȊȖȒ Ȑȏ ȊȧȏȒȐȝ ȞȊȍȚȕȣȝ șȗȓȈȊȖȊ; 

• ȚȖȕȒȖșȚȍȕȕȣȝ ȏȈȋȖȚȖȊȖȒ Ȑȏ ȞȊȍȚȕȣȝ 
șȗȓȈȊȖȊ; 

• ȋȓțȝȐȝ ȖȚȊȍȘșȚȐȑ ȐȏȌȍȓȐȑ, țșȓȖȊȐȧ 
ȘȈȉȖȚȣ ȒȖȚȖȘȣȝ ȕȍ ȌȖȗțșȒȈȦȚ ȊȕȍȌȘȍȕȐȍ 
ȈȉȘȈȏȐȊȕȣȝ ȏȍȘȍȕ Ȋ ȖȉȘȈȉȖȚȈȕȕțȦ 
ȗȖȊȍȘȝȕȖșȚȤ. 

ǺȖȕȒȖȍ ȚȖȟȍȕȐȍ ȗȘȐȔȍȕȧȦȚ Ȍȓȧ 
ȖȉȘȈȉȖȚȒȐ: 

ǺГȀȁ ИǺ. ǻ.Э. ǯǮȁǺǮǻǮ 



ǶȉȍșȗȍȟȐȊȈȍȚ ȗȖȓțȟȍȕȐȍ ȗȖȊȍȘȝȕȖșȚȍȑ ș ȗȈȘȈȔȍȚȘȈȔȐ 
ȠȍȘȖȝȖȊȈȚȖșȚȐ Ra 0,1…0,05 ȔȒȔ. 

Ǫ ȏȖȕȍ ȗȖȓȐȘȖȊȈȕȐȧ ȖȌȕȖȊȘȍȔȍȕȕȖ ȗȘȖȚȍȒȈȦȚ 
șȓȍȌțȦȡȐȍ ȗȘȖȞȍșșȣ: 

• ȚȖȕȒȖȍ ȘȍȏȈȕȐȍ ȗȘȐ șȒȖȘȖșȚȧȝ ȌȖ 50 Ȕ/ș; 
• ȗȓȈșȚȐȟȍșȒȖȍ ȌȍȜȖȘȔȐȘȖȊȈȕȐȍ ȗȖȊȍȘȝȕȖșȚȕȖȋȖ șȓȖȧ; 
• ȝȐȔȐȟȍșȒȖȍ ȊȏȈȐȔȖȌȍȑșȚȊȐȍ ȈȒȚȐȊȕȣȝ ȊȍȡȍșȚȊ, 

ȕȈȝȖȌȧȡȐȝșȧ Ȋ ȗȈșȚȍ, ș ȗȖȊȍȘȝȕȖșȚȕȣȔȐ șȓȖȧȔȐ 
ȏȈȋȖȚȖȊȒȐ. 

ǷȖȓȐȘȖȊȈȕȐȍ ȗȘȖȊȖȌȧȚ Ȍȓȧ: 

• țȌȈȓȍȕȐȧ ȔȍșȚȕȣȝ ȌȍȜȍȒȚȖȊ ȗȘȍȌȣȌțȡȍȑ ȖȉȘȈȉȖȚȒȐ; 
• ȗȖȊȣȠȍȕȐȍ ȐȏȕȖșȖșȚȖȑȒȖșȚȐ ȗȖȊȍȘȝȕȖșȚȐ ȌȍȚȈȓȐ. 

ǷȖȓȐȘȖȊȈȕȐȍ ȏȈȋȖȚȖȊȖȒ 
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țșȚȘȈȕȧȦȚ ȖȚȒȓȖȕȍȕȐȧ ȖȚ ȗȘȈȊȐȓȤȕȖȑ 
ȋȍȖȔȍȚȘȐȟȍșȒȖȑ ȜȖȘȔȣ Ȑ ȏȈȌȈȕȕȣȝ 
ȘȈȏȔȍȘȖȊ ȗȖșȓȍ ȗȘȍȌȣȌțȡȍȑ ȔȍȝȈȕȐȟȍșȒȖȑ 
ȖȉȘȈȉȖȚȒȐ. 

ǷȘȐȚȐȘȒȈ ȖȉȍșȗȍȟȐȊȈȍȚ ȚȖȟȕȖșȚȤ 
ȘȈȏȔȍȘȖȊ ȗȖ 5 ȒȊȈȓȐȚȍȚț Ȑ ȠȍȘȖȝȖȊȈȚȖșȚȤ 
ȗȖȊȍȘȝȕȖșȚȐ Ra 0,08…0,02 ȔȒȔ. 

ǷȘȐȚȐȘȒȖȑ (ȌȖȊȖȌȒȖȑ) 
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ǽȖȕȐȕȋȖȊȈȕȐȍ 

  ȖȚȊȍȘșȚȐȍ                   ȘȈȏȊȍȘȚȒȈ 
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ǽȖȕȐȕȋȖȊȈȕȐȍ 

ǷȘȐȔȍȕȧȦȚ Ȍȓȧ: 

• ȗȖȓțȟȍȕȐȧ ȞȐȓȐȕȌȘȐȟȍșȒȐȝ ȗȖȊȍȘȝȕȖșȚȍȑ ș ȔȈȓȖȑ 
ȠȍȘȖȝȖȊȈȚȖșȚȤȦ Ȑ ȊȣșȖȒȖȑ ȚȖȟȕȖșȚȤȦ ȘȈȏȔȍȘȖȊ; 

• ȜȖȘȔȐȘȖȊȈȕȐȧ ȔȐȒȘȖȗȘȖȜȐȓȧ Ȋ ȊȐȌȍ șȍȚȒȐ; 
• ȏȈȋȖȚȖȊȖȒ Ȑȏ ȏȈȒȈȓȍȕȕȣȝ șȚȈȓȍȑ. 

ǰȕșȚȘțȔȍȕȚȣ (ȝȖȕȣ) ȖȌȕȖȊȘȍȔȍȕȕȖ ȊȘȈȡȈȦȚșȧ Ȑ 
ȖșțȡȍșȚȊȓȧȦȚ ȊȖȏȊȘȈȚȕȖ ȗȖșȚțȗȈȚȍȓȤȕȖȍ ȌȊȐȎȍȕȐȍ ȊȌȖȓȤ 
ȖșȐ ȞȐȓȐȕȌȘȐȟȍșȒȖȋȖ ȖȚȊȍȘșȚȐȧ. 

ǽȖȕȐȕȋȖȊȈȕȐȍ ȗȖȏȊȖȓȧȍȚ: 

•  țȌȈȓȐȚȤ ȗȖȊȍȘȝȕȖșȚȕȣȑ șȓȖȑ ȌȖ 0,01…0,02 ȔȔ; 
•  ȗȖȓțȟȐȚȤ ȠȍȘȖȝȖȊȈȚȖșȚȤ ȗȖȊȍȘȝȕȖșȚȐ Ra 0,2…0,1 ȔȒȔ; 
•  ȖȉȍșȗȍȟȐȚȤ ȚȖȟȕȖșȚȤ ȘȈȏȔȍȘȖȊ ȗȖ 4-6 ȒȊȈȓȐȚȍȚț. 
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ȼɨɩɪɨɫɵ ɞɥя ɫɚɦɨɤɨɧɬɪɨɥя 

ǺȍșȚȣ(15) 
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1. ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɨɫɨɛɟɧɧɨɫɬɢ ɨɛɪɚɛɨɬɤɢ ɩɨɜɟɪɯɧɨɫɬɟɣ 
ɡɚɝɨɬɨɜɨɤ ɬɨɱɟɧɢɟɦ.  

3. ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ 
ɨɛɪɚɛɨɬɤɢ ɮɪɟɡɟɪɨɜɚɧɢɟɦ ɩɨɜɟɪɯɧɨɫɬɟɣ 
ɡɚɝɨɬɨɜɨɤ.   

 

2. ȼ ɱɟɦ ɨɬɥɢɱɢɟ ɨɛɪɚɛɨɬɤɢ ɩɨɜɟɪɯɧɨɫɬɟɣ 
ɡɚɝɨɬɨɜɨɤ ɫɬɪɨɝɚɧɢɟɦ, ɞɨɥɛɥɟɧɢɟɦ ɢ 
ɩɪɨɬяɝɢɜɚɧɢɟɦ ɨɬ ɩɪɨɰɟɫɫɚ ɬɨɱɟɧɢя? 
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4.  Ʉɚɤɨɜɵ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɨɬɥɢɱɢя 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɲɥɢɮɨɜɚɧɢя 
ɨɬ ɨɛɪɚɛɨɬɤɢ ɡɚɝɨɬɨɜɨɤ ɥɟɡɜɢɣɧɵɦɢ 
ɢɧɫɬɪɭɦɟɧɬɚɦɢ?     

 

5.   ɍɤɚɠɢɬɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɨɫɨɛɟɧɧɨɫɬɢ ɨɬɞɟɥɨɱɧɨɣ ɨɛɪɚɛɨɬɤɢ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɡɚɝɨɬɨɜɨɤ. 

6.  ɉɪɢ ɤɚɤɢɯ ɭɫɥɨɜɢяɯ ɬɨɧɤɨɟ 
ɪɚɫɬɚɱɢɜɚɧɢɟ ɦɨɠɧɨ ɡɚɦɟɧɢɬɶ 
ɲɥɢɮɨɜɚɧɢɟɦ? 
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