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ɋȿɄɐɂə 14. ɋɈȼɊȿɆȿɇɇɕȿ ɌȿɏɇɈɅɈȽɂɂ ɂ ɌȿɏɇɂɄȺ ȻɍɊȿɇɂə 
ɇȿɎɌəɇɕɏ ɂ ȽȺɁɈȼɕɏ ɋɄȼȺɀɂɇ. 

- ɫɩɨɫɨɛ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɨ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɡɚɱɚɫɬɭɸ ɩɪɟɞɫɬɚɜɥɟɧ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɤɚɧɚɥɨɦ ɫɜɹɡɢ, ɤɨɬɨɪɵɣ ɧɟ ɨɩɪɚɜɞɵɜɚɟɬ ɫɟɛɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɟɝɨ ɧɚ ɫɤɜɚɠɢɧɚɯ ɝɥɭɛɢɧɨɣ 
ɫɜɵɲɟ γ000 ɦν 

- ɤɥɸɱɟɜɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɚɤɭɫɬɢɱɟɫɤɨɝɨ ɤɚɧɚɥɚ ɪɟɝɢɫɬɪɚɰɢɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ 
ɨɝɪɨɦɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɩɚɪɚɡɢɬɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɟɪɟɦɟɳɟɧɢɟɦ ɤɨɥɨɧɧɵ ɜ ɫɤɜɚɠɢɧɟν 

- ɨɬɫɭɬɫɬɜɭɟɬ ɬɟɨɪɟɬɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɩɨɞɛɨɪɚ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɥɹ ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɣ 
ɛɭɪɟɧɢɹ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫ ɞɪɭɝɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɪɟɠɢɦɚ ɛɭɪɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨ 
ɷɮɮɟɤɬɢɜɧɨɟ ɪɚɡɪɭɲɟɧɢɟ ɝɨɪɧɵɯ ɩɨɪɨɞ ДγЖ. 

 

Ʌɢɬɟɪɚɬɭɪɚ 
 

1. ɉɚɬɟɧɬΝ US2010107703/03E21B7/0423.05.2008 ɍɩɪɚɜɥɟɧɢɟΝ ɧɚɤɥɨɧɧɨ-ɧɚɩɪɚɜɥɟɧɧɵɦΝ ɛɭɪɟɧɢɟɦΝ ɫΝ
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦΝɪɟɝɭɥɢɪɭɟɦɨɝɨΝɜɪɚɳɟɧɢɹΝɞɨɥɨɬɚ ɎɚɪɥɢΝɋɬɢɜɟɧέ 

2. ɉɚɬɟɧɬGB2011127195/03E21B44/0030.11.2009 ɋɩɨɫɨɛΝ ɢΝ ɭɫɬɪɨɣɫɬɜɨΝ ɞɥɹΝ ɪɚɫɱɟɬɚΝ ɦɝɧɨɜɟɧɧɨɣΝ ɫɤɨɪɨɫɬɢΝ
ɜɪɚɳɟɧɢɹΝɤɨɦɩɨɧɨɜɤɢΝɧɢɡɚΝɛɭɪɢɥɶɧɨɣΝɤɨɥɨɧɧɵ ɇɟɫɫɶɨɷɧΝɉɨɥɶΝəɤɨɛ,ΝɄɸɥɥɢɧɝɫɬɚɞΝɈɝɟέ 

3. ɉɚɬɟɧɬΝ ɊɎ2006121873/28G01V1/2819.06.2006 ɋɩɨɫɨɛΝ ɤɨɧɬɪɨɥɹΝ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹΝ ɞɨɥɨɬɚΝ ɜΝ ɩɪɨɰɟɫɫɟΝ ɛɭɪɟɧɢɹ 

ȿɪɨɯɢɧΝȽέɇέ,ΝɆɚɣɧɚɝɚɲɟɜΝɋέɆέ,ΝȻɨɪɬɧɢɤɨɜΝɉέȻέ,ΝɄɭɡɶɦɟɧɤɨΝȺέɉέ,ΝɒɦɚɤɨɜΝɎέȾέ,ΝɊɨɠɤɨɜΝɆέȼέ 
4. ɉɚɬɟɧɬΝUS2008108100/03E21B17/0004.08.2006 ɋɢɫɬɟɦɚΝɞɜɭɫɬɨɪɨɧɧɟɣΝɬɟɥɟɦɟɬɪɢɢΝɩɨΝɛɭɪɢɥɶɧɨɣΝɤɨɥɨɧɧɟΝɞɥɹΝ

ɢɡɦɟɪɟɧɢɣΝɢΝɭɩɪɚɜɥɟɧɢɹΝɛɭɪɟɧɢɟɦΝɅɢΝɐɢɦɢɧ,ΝɄɥɚɪɤΝȻɪɚɣɚɧ, ɆɟɯɬɚΝɒɢɹɦΝȻ,ΝɘɬɷɧΝɊɟɦɢ,ΝɊɢɞΝɄɪɢɫɬɨɮɟɪΝɉέ,Ν
ɋɚɧɬɨɫɨΝȾɷɜɢɞ,ΝɏɜɚɬɭɦΝɅɢɡ,ΝɆɚɞɯɚɜɚɧΝɊɚɝɯɭ,ΝɎɨɥɥɢɧɢΝɀɚɧ-Ɇɚɪɤ,ΝȾɚɭɧɬɨɧΝȾɠɟɮɮɪɢΝɄέ,ΝɗɥɞɪɟɞΝɍɨɥɬɟɪΝȾέ 

5. ɉɚɬɟɧɬΝ ɊɎ2006112051/03E21B43/0011.04.2006 ɋɩɨɫɨɛΝ ɞɥɹΝ ɛɭɪɟɧɢɹΝ ɫɤɜɚɠɢɧΝ ɢΝ ɭɫɬɪɨɣɫɬɜɨΝ ɞɥɹΝ ɟɝɨΝ
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɋɬɚɲɟɜɫɤɢɣ ɂɜɚɧΝɂɜɚɧɨɜɢɱέ 

6. ɉɚɬɟɧɬΝɊɎ94044910/03E21B45/0027.12.1994 ɋɩɨɫɨɛΝɤɨɧɬɪɨɥɹΝɫɤɨɪɨɫɬɢΝɜɪɚɳɟɧɢɹΝɬɭɪɛɨɛɭɪɚΝɢΝɭɫɬɪɨɣɫɬɜɨΝɞɥɹΝ
ɟɝɨΝɨɫɭɳɟɫɬɜɥɟɧɢɹ ɋɤɨɛɥɨΝȼέɁέ,ΝȼɥɚɫɨɜΝɂέȺέ 

 
ɗɎɎȿɄɌɂȼɇɈɋɌɖ ȻɍɊȿɇɂə ɋ ɍɉɊȺȼɅəȿɆɕɆ ȾȺȼɅȿɇɂȿɆ ɋ ɌȿɏɇɈɅɈȽɂȿɃ MPD 

ȿ.ɋ. Ⱥɪɛɭɡɨɜ  
ɇɚɭɱɧɵɣΝɪɭɤɨɜɨɞɢɬɟɥɶμΝɚɫɫɢɫɬɟɧɬΝɘέȺέΝɆɚɤɫɢɦɨɜɚΝ 

ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ, Ɋɨɫɫɢɹ  

ȼ ɧɚɲɟ ɜɪɟɦɹ ɩɪɨɰɟɫɫ ɛɭɪɟɧɢɹ ɫɤɜɚɠɢɧ ɨɱɟɧɶ ɢɡɦɟɧɢɥɫɹ ɢ ɛɥɚɝɨɞɚɪɹ, ɩɨɹɜɥɟɧɢɸ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ 
ɫɬɚɥɨ ɜɨɡɦɨɠɧɵɦ ɛɭɪɟɧɢɟ ɫɥɨɠɧɵɯ ɫɤɜɚɠɢɧ. Ɉɞɧɨɣ ɢɡ ɬɚɤɢɯ ɬɟɯɧɨɥɨɝɢɣ, ɹɜɥɹɟɬɫɹ ɛɭɪɟɧɢɟ ɫ ɭɩɪɚɜɥɹɟɦɵɦ 
ɞɚɜɥɟɧɢɟɦ MPD.  Ⱥɛɛɪɟɜɢɚɬɭɪɚ MPD, ɱɬɨ ɡɧɚɱɢɬ More Pressure Drilling, ɢɥɢ ɛɭɪɟɧɢɟ ɫ ɭɩɪɚɜɥɹɟɦɵɦ ɞɚɜɥɟɧɢɟɦ, 
ɦɨɠɧɨ ɪɚɫɲɢɮɪɨɜɚɬɶ ɢ ɤɚɤ More Productive Drilling, ɬ.ɟ. ɩɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɛɭɪɟɧɢɹ. MPD ɩɨɦɨɝɚɟɬ 
ɫɧɢɡɢɬɶ ɪɢɫɤɢ ɩɪɢ ɛɭɪɟɧɢɢ, ɩɨɜɵɫɢɬɶ ɟɝɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɩɪɨɛɭɪɢɬɶ ɪɚɧɟɟ ɧɟ ɩɨɞɥɟɠɚɳɢɟ ɪɚɡɛɭɪɢɜɚɧɢɸ 
ɫɤɜɚɠɢɧɵ.  

 ɉɪɨɰɟɫɫ ɛɭɪɟɧɢɹ ɫ ɭɩɪɚɜɥɹɟɦɵɦ ɞɚɜɥɟɧɢɟɦ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɤɨɧɬɪɨɥɶ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ, ɪɟɨɥɨɝɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜ ɮɥɸɢɞɚ, ɩɥɨɬɧɨɫɬɢ ɮɥɸɢɞɚ ɢ ɟɝɨ ɭɪɨɜɧɹ ɜ ɡɚɬɪɭɛɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɩɨɬɟɪɶ ɰɢɪɤɭɥɹɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɧɚ ɬɪɟɧɢɟ ɜ ɡɚɬɪɭɛɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɢ ɩɪɟɨɞɨɥɟɧɢɟ ɝɟɨɦɟɬɪɢɢ ɫɤɜɚɠɢɧɵ, ɢ ɪɚɡɥɢɱɧɵɟ ɤɨɦɛɢɧɚɰɢɢ ɷɬɢɯ 
ɮɚɤɬɨɪɨɜ. 

 
Ɋɢɫ. 1 ɇɟɨɛɯɨɞɢɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ MPD 

 
ɋɢɫɬɟɦɚ ɭɩɪɟɠɞɚɸɳɟɝɨ ɤɨɧɬɪɨɥɹ ɞɚɜɥɟɧɢɹ ɜ ɡɚɬɪɭɛɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɩɨɡɜɨɥɹɟɬ ɭɩɪɚɜɥɹɬɶ 

ɢɡɦɟɧɟɧɢɹɦɢ ɞɚɜɥɟɧɢɣ ɜ ɫɤɜɚɠɢɧɟ, ɞɨ ɬɨɝɨ ɤɚɤ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɩɥɨɬɧɨɫɬɢ ɪɚɫɬɜɨɪɚ ɢɥɢ 
ɡɚɤɪɵɬɢɹ ɩɪɨɬɢɜɨɜɵɛɪɨɫɨɜɨɝɨ ɩɪɟɜɟɧɬɨɪ. 
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ɉɊɈȻɅȿɆɕ ȽȿɈɅɈȽɂɂ ɂ ɈɋȼɈȿɇɂə ɇȿȾɊ 

ȼɚɠɧɵɦ ɮɚɤɬɨɪɨɦ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ MPD ɭɫɬɶɟɜɚɹ ɢ ɨɤɨɥɨɫɬɜɨɥɶɧɚɹ 
ɨɛɜɹɡɤɚ ɧɟ ɡɚɦɟɧɹɟɬɫɹ, ɚ ɥɢɲɶ ɞɨɩɨɥɧɹɟɬɫɹ. Ɋɨɬɨɪɧɵɣ ɭɫɬɶɟɜɨɣ ɝɟɪɦɟɬɢɡɚɬɨɪ (ɜɪɚɳɚɸɳɢɣɫɹ ɩɪɟɜɟɧɬɨɪ) ɧɟ 
ɹɜɥɹɟɬɫɹ ɩɪɨɬɢɜɨɜɵɛɪɨɫɨɜɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɜɟɪɯɭ ɛɥɨɤɚ  ɩɪɨɬɢɜɨɜɵɛɪɨɫɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɭɩɥɨɬɧɟɧɢɹ ɦɟɠɞɭ ɭɫɬɶɟɦ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ, ɚ ɬɚɤɠɟ ɞɥɹ ɩɟɪɟɧɚɩɪɚɜɥɟɧɢɹ 
ɩɨɬɨɤɚ ɩɪɨɦɵɜɨɱɧɨɣ ɠɢɞɤɨɫɬɢ ɢɡ ɡɚɬɪɭɛɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɜ ɛɟɡɨɩɚɫɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. ȼ ɤɨɦɩɥɟɤɬɟ ɫ ɪɨɬɨɪɧɵɣ 
ɭɫɬɶɟɜɨɣ ɝɟɪɦɟɬɢɡɚɬɨɪ ɢɞɟɬ ɫɢɥɨɜɨɣ ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ, ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɢ ɫɦɚɡɤɢ ɩɨɞɲɢɩɧɢɤɨɜ ɜɪɚɳɚɸɳɟɝɨɫɹ 
ɩɪɟɜɟɧɬɨɪɚ, ɚ ɬɚɤɠɟ ɩɨɞɞɟɪɠɚɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɧɟɦ ɜɵɲɟ ɞɚɜɥɟɧɢɹ ɧɚ ɭɫɬɶɟ. ɒɬɭɰɟɪɧɵɣ ɦɚɧɢɮɨɥɶɞ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɤɨɦɩɥɟɤɫ, ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞɨɦɟɪ, ɩɪɟɰɢɡɢɨɧɧɵɟ ɤɜɚɪɰɟɜɵɟ 
ɞɚɬɱɢɤɢ ɞɚɜɥɟɧɢɹ, ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɢɥɨɜɚɹ ɭɫɬɚɧɨɜɤɚ, «ɭɦɧɵɣ» ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɢ ɫɢɫɬɟɦɚ ɢɧɬɟɪɩɪɟɬɚɰɢɢ 
ɞɚɧɧɵɯ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. 

 
 

Ɋɢɫ. 2 ɒɬɭɰɟɪɧɵɣ ɦɚɧɢɮɨɥɶɞ Ɋɢɫ. 3 ȼɪɚɳɚɸɳɢɣɫɹ ɩɪɟɜɟɧɬɨɪ 
 

ɋɢɫɬɟɦɚ ɩɨɥɭɱɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ ɞɚɧɧɵɯ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɢɧɬɟɪɮɟɣɫ «ɩɨɥɶɡɨɜɚɬɟɥɶ-
ɦɚɲɢɧɚ». Ɂɚɛɨɣɧɵɣ ɤɥɚɩɚɧ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɚɤ ɱɚɫɬɶ ɩɪɟɞɵɞɭɳɟɣ ɨɛɫɚɞɧɨɣ ɤɨɥɨɧɧɵ. ɋɢɫɬɟɦɚ ɜɵɛɨɪɚ ɫɤɜɚɠɢɧ-
ɤɚɧɞɢɞɚɬɨɜ SURE ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɢɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɭɸ ɨɰɟɧɤɭ ɜɨɡɦɨɠɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ, ɬɟɦ ɫɚɦɵɦ 
ɭɱɢɬɵɜɚɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶ ɜɵɫɨɤɨɣ ɨɬɞɚɱɢ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ. 

ɒɬɭɰɟɪɧɵɣ ɦɚɧɢɮɨɥɶɞ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɤɨɦɩɥɟɤɫ, ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ 
ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞɨɦɟɪ, ɩɪɟɰɢɡɢɨɧɧɵɟ ɤɜɚɪɰɟɜɵɟ ɞɚɬɱɢɤɢ ɞɚɜɥɟɧɢɹ, ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɢɥɨɜɚɹ ɭɫɬɚɧɨɜɤɚ, «ɭɦɧɵɣ» 
ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ ɢ ɫɢɫɬɟɦɚ ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɞɚɧɧɵɯ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. ɋɢɫɬɟɦɚ ɩɨɥɭɱɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ 
ɞɚɧɧɵɯ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɢɧɬɟɪɮɟɣɫ «ɩɨɥɶɡɨɜɚɬɟɥɶ-ɦɚɲɢɧɚ». Ɂɚɛɨɣɧɵɣ ɤɥɚɩɚɧ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɚɤ ɱɚɫɬɶ ɩɪɟɞɵɞɭɳɟɣ ɨɛɫɚɞɧɨɣ ɤɨɥɨɧɧɵ. ɋɢɫɬɟɦɚ ɜɵɛɨɪɚ ɫɤɜɚɠɢɧ-ɤɚɧɞɢɞɚɬɨɜ SURE 
ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥɧɢɬɶ ɤɨɥɢɱɟɫɬɜɟɧɧɭɸ ɨɰɟɧɤɭ ɜɨɡɦɨɠɧɵɯ ɩɪɟɢɦɭɳɟɫɬɜ, ɬɟɦ ɫɚɦɵɦ ɭɱɢɬɵɜɚɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶ 
ɜɵɫɨɤɨɣ ɨɬɞɚɱɢ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ. 

ɇɚ ɩɪɚɤɬɢɤɟ ɞɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɭɠɟ ɭɫɩɟɥɚ ɡɚɪɟɤɨɦɟɧɞɨɜɚɬɶ ɫɟɛɹ ɫ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɫɬɨɪɨɧɵ. Ʉɚɧɚɞɫɤɚɹ 
ɧɟɮɬɟɞɨɛɵɜɚɸɳɚɹ ɤɨɦɩɚɧɢɹ ɩɪɨɢɡɜɨɞɢɥɚ ɛɭɪɟɧɢɟ ɱɟɪɟɡ ɬɪɭɞɧɵɣ ɩɥɚɫɬ ɧɚɞ ɩɪɨɞɭɤɬɢɜɧɵɦ ɩɥɚɫɬɨɦ ɩɨɫɪɟɞɫɬɜɨɦ 
ɬɪɚɞɢɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɹɠɺɥɨɝɨ ɛɭɪɨɜɨɝɨ ɪɚɫɬɜɨɪɚ, ɱɬɨ ɩɪɢɜɨɞɢɥɨ ɤ ɡɚɦɟɞɥɟɧɢɸ ɫɤɨɪɨɫɬɢ 
ɩɪɨɯɨɞɤɢ ɢ ɭɜɟɥɢɱɟɧɢɸ ɩɪɨɫɬɨɟɜ. ɉɪɨɛɭɪɢɜ ɫɥɟɞɭɸɳɭɸ ɫɤɜɚɠɢɧɭ ɩɪɢ ɩɨɦɨɳɢ ɬɟɯɧɨɥɨɝɢɢ MPD, ɛɵɥɚ ɭɞɜɨɟɧɚ 
ɢ ɭɬɪɨɟɧɚ ɫɤɨɪɨɫɬɶ ɩɪɨɯɨɞɤɢ ɢ ɭɫɬɪɚɧɟɧɵ ɩɪɨɫɬɨɢ, ɱɬɨ ɩɪɢɜɟɥɨ ɤ ɭɦɟɧɶɲɟɧɢɸ ɡɚɬɪɚɬ ɧɚ β0%. Ɋɟɚɥɶɧɵɣ 
ɪɟɡɭɥɶɬɚɬμ ɛɵɥɚ ɭɜɟɥɢɱɟɧɚ ɫɤɨɪɨɫɬɶ ɩɪɨɯɨɞɤɢ ɱɟɪɟɡ ɬɪɭɞɧɵɟ ɝɚɡɨɧɨɫɧɵɟ ɩɥɚɫɬɵ. ɇɚ ɫɚɦɨɩɨɞɴɟɦɧɨɣ ɛɭɪɨɜɨɣ 
ɦɨɪɫɤɨɣ ɭɫɬɚɧɨɜɤɟ ɜ Ⱥɧɝɨɥɟ ɫɬɨɥɤɧɭɥɢɫɶ ɫ ɫɟɪɶɟɡɧɵɦɢ ɩɪɨɛɥɟɦɚɦɢ ɩɪɢ ɛɭɪɟɧɢɢ ɬɪɟɳɢɧɨɜɚɬɨɝɨ ɩɥɚɫɬɚ, 
ɫɥɨɠɟɧɧɨɝɨ ɤɚɪɛɨɧɚɬɧɵɦɢ ɩɨɪɨɞɚɦɢ, ɫ ɧɢɡɤɢɦ ɡɚɛɨɣɧɵɦ ɞɚɜɥɟɧɢɟ ɢ β% ɫɟɪɨɜɨɞɨɪɨɞɚ ɜ ɝɚɡɟ. ɉɨɬɟɪɢ ɫɨɫɬɚɜɥɹɥɢ 
1ζ00 ɛɚɪɪɟɥɟɣ ɜ ɱɚɫ, ɫɤɨɪɨɫɬɶ ɩɪɨɯɨɞɤɢ ζβ7 ɦɟɬɪɨɜ ɡɚ γη ɞɧɟɣ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɟɯɧɨɥɨɝɢɢ MPD ɛɵɥɢ 
ɩɪɟɞɨɬɜɪɚɳɟɧɵ ɩɨɬɟɪɢ ɛɭɪɨɜɨɝɨ ɪɚɫɬɜɨɪɚ ɢ ɜɵɯɨɞ ɫɟɪɨɜɨɞɨɪɨɞɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ, ɭɜɟɥɢɱɢɜ ɫɤɨɪɨɫɬɶ ɩɪɨɯɨɞɤɢ 
ɞɨ1β-θ7 ɦɟɬɪɨɜ ɜ ɞɟɧɶ. Ɋɟɚɥɶɧɵɣ ɪɟɡɭɥɶɬɚɬμ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɵɛɪɨɫɚ ɫɟɪɨɜɨɞɨɪɨɞɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ. 

Ɍɟɯɧɨɥɨɝɢɹ MPD ɨɱɟɧɶ ɷɮɮɟɤɬɢɜɧɚ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɫɩɨɫɨɛɚɦɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɫɤɜɚɠɢɧ.  Ɉɧɚ ɩɨɜɵɲɚɟɬ ɝɢɛɤɨɫɬɶ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɭɩɪɚɜɥɟɧɢɹ ɫɤɜɚɠɢɧɨɣ, ɩɪɢ ɷɬɨɦ ɭɦɟɧɶɲɚɹ 
ɤɨɥɢɱɟɫɬɜɨ ɫɜɹɡɚɧɧɵɯ ɫ ɞɚɜɥɟɧɢɟɦ ɩɪɨɛɥɟɦ. ȼɦɟɫɬɨ ɬɨɝɨ ɱɬɨɛɵ ɪɚɛɨɬɚɬɶ ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɦɨɞɟɥɶɸ ɫɤɜɚɠɢɧɵ, 
ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɫɬɚɬɢɱɧɨɣ, ɛɭɪɨɜɢɤɚɦ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɢɧɚɦɢɱɟɫɤɢɣ ɢɧɫɬɪɭɦɟɧɬ, 
ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɩɨɧɹɬɶ ɫɢɬɭɚɰɢɸ ɫ ɞɚɜɥɟɧɢɟɦ ɜ ɫɤɜɚɠɢɧɟ, ɩɨɜɵɲɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɪɟɡɭɥɶɬɚɬɢɜɧɨɫɬɶ 
ɭɩɪɚɜɥɟɧɢɹ. Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɢɦɟɟɬ ɩɪɟɢɦɭɳɟɫɬɜɚ ɧɟ ɬɨɥɶɤɨ ɜ ɬɟɨɪɢɢ, ɧɨ ɢ ɜ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ. ɋɪɚɜɧɢɜɚɹ 
ɨɛɳɟɩɪɢɧɹɬɭɸ ɬɟɯɧɨɥɨɝɢɸ ɢ ɬɟɯɧɨɥɨɝɢɸ MPD ɧɚ ɪɟɚɥɶɧɵɯ ɩɪɢɦɟɪɚɯ, ɦɵ ɦɨɠɟɦ ɭɜɢɞɟɬɶ ɛɟɡɨɝɨɜɨɪɨɱɧɭɸ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɢ ɛɭɪɟɧɢɹ ɫ ɤɨɧɬɪɨɥɟɦ ɞɚɜɥɟɧɢɹ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɷɬɨɣ ɬɟɯɧɨɥɨɝɢɢ  ɧɟ ɫɨɡɞɚɟɬ ɧɢɤɚɤɢɯ 
ɧɟɭɞɨɛɫɬɜ ɩɨ ɩɟɪɟɨɫɧɚɳɟɧɢɸ ɛɭɪɨɜɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɨɤɨɥɨɫɬɜɨɥɶɧɨɣ ɨɛɜɹɡɤɢ. ɇɟɬ ɫɨɦɧɟɧɢɣ ɜ ɬɨɦ, ɱɬɨ ɜ 
ɛɥɢɠɚɣɲɟɦ ɛɭɞɭɳɟɦ ɬɟɯɧɨɥɨɝɢɹ ɛɭɪɟɧɢɹ ɫ ɤɨɧɬɪɨɥɟɦ ɞɚɜɥɟɧɢɹ (MPD) ɫɬɚɧɟɬ ɨɛɳɟɩɪɢɧɹɬɨɣ ɢ ɬɪɚɞɢɰɢɨɧɧɨɣ 
ɬɟɯɧɨɥɨɝɢɟɣ, ɩɪɢɦɟɧɹɟɦɨɣ ɜ ɫɤɜɚɠɢɧɚɯ, ɛɭɪɟɧɢɟ ɤɨɬɨɪɵɯ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɨɩɚɫɧɵɦ, ɞɨɪɨɝɢɦ ɢ 
ɞɚɠɟ ɧɟɜɨɡɦɨɠɧɵɦ. 
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