
                                  
                      

380                                                                               

 

 

ɉɊɈȻɅȿɆɕ ȽȿɈɅɈȽɂɂ ɂ ɈɋȼɈȿɇɂə ɇȿȾɊ 

Ƚɟɨɮɢɡɢɤ ɩɪɢɜɵɤ ɢɦɟɬɶ ɞɟɥɨ ɫ ɚɧɨɦɚɥɢɹɦɢ ɢ ɩɨɥɚɝɚɟɬμ ɱɟɦ ɛɨɥɶɲɟ ɩɨ ɩɥɨɳɚɞɢ ɝɟɨɮɢɡɢɱɟɫɤɚɹ 
ɚɧɨɦɚɥɢɹ, ɬɟɦ ɝɥɭɛɠɟ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɟɟ ɢɫɬɨɱɧɢɤ.  ɉɥɨɳɚɞɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɛɚɠɟɧɨɜɫɤɨɣ ɫɜɢɬɵ ɩɪɟɜɵɲɚɟɬ 1 
ɦɥɧ. ɤɦ2. Ɉɧɚ  ɫɨɞɟɪɠɢɬ ɫɜɟɪɯɝɢɝɚɧɬɫɤɢɟ ɡɚɩɚɫɵ ɭɪɚɧɚ, ɡɨɥɨɬɚ, ɚ ɬɚɤɠɟ ɷɥɟɦɟɧɬɨɜ-ɫɩɭɬɧɢɤɨɜ ɡɨɥɨɬɚ 
ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɥɨɤɚɥɢɡɨɜɚɧɧɵɯ, ɡɚɦɟɬɢɦ,  ɜ ɭɝɥɟɪɨɞɢɫɬɵɯ ɫɥɚɧɰɚɯ (ɇɨɦɨɤɨɧɨɜɚ, Ʉɨɥɦɚɤɨɜ, β01γ). Ɋɚɡɧɨɝɨ ɪɨɞɚ 
ɚɧɨɦɚɥɢɢ - ɩɨɪɨɞɧɚɹ (ɛɢɬɭɦ), ɮɥɸɢɞɧɚɹ (ɧɟɮɬɶ), ɝɟɨɯɢɦɢɱɟɫɤɚɹ (ɭɪɚɧ), ɤɨɦɩɥɟɤɫɧɚɹ ɝɟɨɮɢɡɢɱɟɫɤɚɹ – 
ɢɡɛɢɪɚɬɟɥɶɧɨ ɩɪɢɭɪɨɱɟɧɵ ɤ ɦɚɥɨɦɨɳɧɨɦɭ (β0-η0 ɦ) ɨɛɪɚɡɨɜɚɧɢɸ ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɪɟɡɚ Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ, 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɦɭ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨ ɜɫɟɣ ɟɟ ɬɟɪɪɢɬɨɪɢɢ, ɬɚɤɚɹ ɚɧɨɦɚɥɶɧɚɹ ɩɪɢɭɪɨɱɟɧɧɨɫɬɶ ɧɟ ɦɨɠɟɬ ɢɦɟɬɶ 
ɫɬɚɧɞɚɪɬɧɨɝɨ ɨɛɴɹɫɧɟɧɢɹ.  

ɉɨɱɟɦɭ ɜ ɨɛɨɝɚɳɟɧɧɵɯ ɨɪɝɚɧɢɱɟɫɤɢɦ ɜɟɳɟɫɬɜɨɦ ɞɨɧɧɵɯ ɨɫɚɞɤɚɯ  ɝɥɭɛɨɤɨɜɨɞɧɵɯ ɨɡɟɪ, ɧɚɩɪɢɦɟɪ 
Ȼɚɣɤɚɥɚ (Ɏɟɞɨɪɢɧ ɢ ɞɪ., β001), ɢ ɦɨɪɟɣ, ɧɚɩɪɢɦɟɪ ɑɟɪɧɨɝɨ ɦɨɪɹ (ɒɧɸɤɨɜ ɢ ɞɪ., 1λ7θ), ɫɨɞɟɪɠɚɧɢɟ ɭɪɚɧɚ ɯɨɬɹ ɢ 
ɩɨɜɵɲɟɧɨ (1η-β0 ɝ/ɬ), ɧɨ ɞɚɥɟɤɨ ɧɟ ɞɨɫɬɢɝɚɸɬ ɬɟɯ ɭɪɚɝɚɧɧɵɯ ɫɨɞɟɪɠɚɧɢɣ, ɤɨɬɨɪɵɟ ɩɨ ɞɚɧɧɵɦ Ƚɂɋ ɮɢɤɫɢɪɭɸɬɫɹ 
ɜ ɛɚɠɟɧɨɜɫɤɨɣ ɫɜɢɬɟ? Ʉɚɤ ɨɛɴɹɫɧɢɬɶ ɜɵɹɜɥɟɧɧɨɟ (ɇɨɦɨɤɨɧɨɜɚ ɢ ɞɪ., β01γ) ɡɨɧɚɥɶɧɨɟ ɫɦɟɳɟɧɢɟ ɚɧɨɦɚɥɢɣ 
ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɢ ɢ ɚɧɨɦɚɥɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɛɚɠɟɧɨɜɫɤɨɣ ɫɜɢɬɵ ɨɬɧɨɫɢɬɟɥɶɧɨ  ɧɚɢɛɨɥɟɟ ɩɪɨɧɢɰɚɟɦɵɯ ɫɬɪɭɤɬɭɪ 
ɞɨɸɪɫɤɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɢ ɪɢɮɬɨɜɵɯ ɡɨɧ ɧɚ ɸɝɨ-ɜɨɫɬɨɤɟ Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ? ɂ ɷɬɨ ɧɟ ɜɫɟ ɜɨɩɪɨɫɵ. 

Ɇɵ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɜɵɹɜɥɹɥɢ ɢ ɢɡɭɱɚɥɢ, ɬɚɤ ɧɚɡɵɜɚɟɦɭɸ, «ɚɧɨɦɚɥɶɧɭɸ ɛɚɠɟɧɨɜɫɤɭɸ ɫɜɢɬɭ», ɤɨɬɨɪɚɹ 
ɫ ɝɟɨɮɢɡɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɧɢɤɚɤɚɹ ɧɟ ɚɧɨɦɚɥɶɧɚɹ, ɚ ɜ ɋɒȺ ɧɚɱɚɥɢ ɞɨɛɵɜɚɬɶ ɧɟɮɬɶ ɢɡ ɮɨɪɦɚɰɢɢ Ȼɚɤɤɟɧ, 
ɹɜɥɹɸɳɟɣɫɹ ɝɟɨɮɢɡɢɱɟɫɤɢɦ ɚɧɚɥɨɝɨɦ (ɩɭɫɬɶ ɧɟ ɩɨɥɧɵɦ) ɛɚɠɟɧɨɜɫɤɨɣ ɫɜɢɬɵ. Ɍɟɩɟɪɶ ɦɵ  ɫɨɫɪɟɞɨɬɨɱɢɥɢɫɶ ɧɚ 
ɬɟɯɧɨɥɨɝɢɹɯ ɢɡɜɥɟɱɟɧɢɢ ɧɟɮɬɢ ɢɡ ɛɚɠɟɧɨɜɫɤɨɣ ɫɜɢɬɵ, ɧɟ ɪɟɲɢɜ ɝɥɚɜɧɵɯ ɜɨɩɪɨɫɨɜ - ɝɟɧɟɡɢɫɚ ɢ ɤɪɢɬɟɪɢɟɜ 
ɧɟɮɬɟɧɨɫɧɨɫɬɢ  ɷɬɨɝɨ ɭɧɢɤɚɥɶɧɨɝɨ ɜɨ ɜɫɟɯ ɨɬɧɨɲɟɧɢɹɯ ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ (ɢ ɝɟɨɮɢɡɢɱɟɫɤɨɝɨ) ɨɛɪɚɡɨɜɚɧɢɹ.  

 

ȽȿɈɅɈȽɈ-ȽȿɈɎɂɁɂɑȿɋɄȺə ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ ɎɈɊɆȺɐɂɂ ȻȺɄɄȿɇ 

(ȼ ɋɊȺȼɇȿɇɂɂ ɋ ȻȺɀȿɇɈȼɋɄɈɃ ɋȼɂɌɈɃ) 
Ⱥ.ɋ. Ⱥɞɢɥɶɛɟɤɨɜ  

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɞɨɰɟɧɬ Ƚ.Ƚ. ɇɨɦɨɤɨɧɨɜɚ  
ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ, Ɋɨɫɫɢɹ 

ɉɪɨɢɫɯɨɞɹɳɚɹ ɜ ɦɢɪɨɜɨɣ ɧɟɮɬɟɝɚɡɨɜɨɣ ɫɮɟɪɟ «ɫɥɚɧɰɟɜɚɹ ɪɟɜɨɥɸɰɢɹ» ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɡ 
ɧɚɩɪɚɜɥɟɧɢɹ «ɝɚɡ ɢɡ ɫɥɚɧɰɟɜ» ɬɪɚɧɫɮɨɪɦɢɪɨɜɚɥɚɫɶ ɜ «ɧɟɮɬɶ ɢɡ ɫɥɚɧɰɟɜ». ɉɪɢɱɢɧɨɣ ɬɨɦɭ ɫɬɚɥɚ ɮɨɪɦɚɰɢɹ 
Ȼɚɤɤɟɧ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɭɫɩɟɯɢ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɤɨɬɨɪɨɣ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɫɢɥɢ ɧɟɮɬɹɧɨɣ ɩɨɬɟɧɰɢɚɥ ɋɒȺ. ɇɚɲ 
ɢɧɬɟɪɟɫ ɤ ɮɨɪɦɚɰɢɢ Ȼɚɤɤɟɧ ɭɫɢɥɢɜɚɟɬɫɹ ɬɟɦ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨɦ, ɱɬɨ ɜ Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ ɪɟɝɢɨɧɚɥɶɧɨ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ  ɛɚɠɟɧɨɜɫɤɚɹ ɫɜɢɬɚ, ɩɨɞɩɚɞɚɸɳɚɹ ɩɨɞ ɨɩɪɟɞɟɥɟɧɢɟ «ɱɟɪɧɵɟ ɫɥɚɧɰɵ». ȼɵɹɜɥɟɧɢɟ ɪɚɡɧɨɝɨ ɪɨɞɚ 
ɚɧɚɥɨɝɢɣ ɦɟɠɞɭ ɮɨɪɦɚɰɢɟɣ Ȼɚɤɤɟɧ ɢ ɛɚɠɟɧɨɜɫɤɨɣ ɫɜɢɬɨɣ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ. 

ɂɫɬɨɱɧɢɤɨɦ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɧɚɫɬɨɹɳɟɣ ɫɬɚɬɶɢ ɩɨɫɥɭɠɢɥɢ ɨɩɭɛɥɢɤɨɜɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɩɨ ɝɟɨɥɨɝɢɢ ɢ 
ɝɟɨɮɢɡɢɤɟ ɮɨɪɦɚɰɢɢ Ȼɚɤɤɟɧ ɢ ɛɚɠɟɧɨɜɫɤɨɣ ɫɜɢɬɵ Д1-4 ɢ ɞɪ.], ɚ ɬɚɤɠɟ ɫɨɛɫɬɜɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ  
ɝɟɨɮɢɡɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɤɜɚɠɢɧ (Ƚɂɋ) ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ. 

Ɏɨɪɦɚɰɢɹ Ȼɚɤɤɟɧ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɧɟɮɬɟɝɚɡɨɜɨɝɨ ɛɚɫɫɟɣɧɚ Williston ɢ ɡɚɧɢɦɚɟɬ ɛɨɥɟɟ η00 ɬɵɫɹɱ ɤɦ2 
ɬɟɪɪɢɬɨɪɢɢ ɋɒȺ ɢ Ʉɚɧɚɞɵ. ɗɬɨ ɛɨɝɚɬɚɹ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ ɧɟɮɬɟɦɚɬɟɪɢɧɫɤɚɹ ɩɨɪɨɞɚ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ 
ɢɫɬɨɱɧɢɤɨɦ ɧɟɮɬɢ ɜ ɨɤɪɭɠɚɸɳɢɯ ɤɨɥɥɟɤɬɨɪɚɯ (Ⱦɠ. ɇɨɪɞɤɜɢɫɬ, 1ληγ).  ȼɨɡɪɚɫɬ ɮɨɪɦɚɰɢɢ Ȼɚɤɤɟɧ – ɜɟɪɯɧɢɣ 
ɞɟɜɨɧ – ɧɢɠɧɢɣ ɤɚɪɛɨɧ. ȼ ɫɨɫɬɚɜ ɮɨɪɦɚɰɢɢ Ȼɚɤɤɟɧ ɜɤɥɸɱɚɸɬ ɬɪɢ ɥɢɬɨɥɨɝɨ-ɫɬɪɚɬɢɝɪɚɮɢɱɟɫɤɢɟ ɟɞɢɧɢɰɵ Д1, 2]: 

ȼɟɪɯɧɢɣ Ȼɚɤɤɟɧ (ɫɥɚɧɰɟɜɚɹ ɱɚɫɬɶ) – ɧɟɬɪɚɞɢɰɢɨɧɧɵɣ ɤɨɥɥɟɤɬɨɪ ɢ ɧɟɮɬɟɦɚɬɟɪɢɧɫɤɚɹ ɩɨɪɨɞɚ. ɗɬɨ 
ɫɥɚɧɟɰ ɫ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ  ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ  (Ɉȼ) - ɜ ɫɪɟɞɧɟɦ 11%, ɚ ɬɚɤɠɟ  ɤɪɟɦɧɢɹ. ɋɪɟɞɧɹɹ 
ɦɨɳɧɨɫɬɶ – 8 ɦ (ɞɨ βθ ɦ)ν 

 

Ɋɢɫ. 1. Ɋɟɡɭɥɶɬɚɬɵ Ƚɂɋ ɩɨ ɨɞɧɨɦɭ ɢɡ ɪɚɡɪɟɡɨɜ ɮɨɪɦɚɰɢɢ Ȼɚɤɤɟɧ. 
ɉɪɢɜɟɞɟɧɵ ɝɪɚɮɢɤɢ ɟɫɬɟɫɬɜɟɧɧɨɣ ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɢ (ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɝɚɦɦɚ-ɤɚɪɨɬɚɠɚ GK), ɫɤɨɪɨɫɬɟɣ 

ɩɪɨɞɨɥɶɧɵɯ  ɢ ɩɨɩɟɪɟɱɧɵɯ ɭɩɪɭɝɢɯ ɜɨɥɧ (Vp, Vs), ɩɥɨɬɧɨɫɬɢ (ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɥɨɬɧɨɫɬɧɨɝɨ ȽȽɄɩ) 
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ɋȿɄɐɂə 5. ȽȿɈɎɂɁɂɑȿɋɄɂȿ ɆȿɌɈȾɕ ɂɋɋɅȿȾɈȼȺɇɂə ɁȿɆɅɂ ɂ 
ɉɈɂɋɄɈȼ ɂ ɊȺɁȼȿȾɄɂ ɆȿɋɌɈɊɈɀȾȿɇɂɃ ɉɈɅȿɁɇɕɏ ɂɋɄɈɉȺȿɆɕɏ 

ȽȿɈɂɇɎɈɊɆȺɐɂɈɇɇɕȿ ɋɂɋɌȿɆɕ ȼ ȽȿɈɎɂɁɂɑȿɋɄɂɏ 
ɂɋɋɅȿȾɈȼȺɇɂəɏ 

ɋɪɟɞɧɢɣ Ȼɚɤɤɟɧ (ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ, ɬɪɚɞɢɰɢɨɧɧɨ-ɧɟɬɪɚɞɢɰɢɨɧɧɵɣ ɤɨɥɥɟɤɬɨɪ) ɦɨɳɧɨɫɬɶɸ ɞɨ 40 ɦ  
ɩɪɟɞɫɬɚɜɥɟɧ ɚɥɟɜɪɨɥɢɬɚɦɢ, ɝɥɢɧɢɫɬɵɦɢ ɞɨɥɨɦɢɬɚɦɢ, ɢɡɜɟɫɬɧɹɤɚɦɢ ɢ ɩɟɫɱɚɧɢɤɚɦɢ. ɋɨɞɟɪɠɚɧɢɟ Ɉȼ – ɞɨ 7%, 
ɫɪɟɞɧɹɹ ɩɨɪɢɫɬɨɫɬɶ – η%, ɩɪɨɧɢɰɚɟɦɨɫɬɶ 0,04…1,0 ɦȾ. 

ɇɢɠɧɢɣ Ȼɚɤɤɟɧ (ɫɥɚɧɰɟɜɚɹ ɱɚɫɬɶ) – ɧɟɬɪɚɞɢɰɢɨɧɧɵɣ ɤɨɥɥɟɤɬɨɪ ɢ ɧɟɮɬɟɦɚɬɟɪɢɧɫɤɚɹ ɩɨɪɨɞɚ, ɩɨ  
ɫɨɞɟɪɠɚɧɢɸ Ɉȼ ɛɥɢɡɤɚɹ ȼɟɪɯɧɟɦɭ Ȼɚɤɤɟɧɭ.  ɋɪɟɞɧɹɹ ɦɨɳɧɨɫɬɶ – 1η ɦ, ɩɨɪɢɫɬɨɫɬɶ ɩɨɪɹɞɤɚ γ,θ%. 
ɉɪɨɧɢɰɚɟɦɨɫɬɶ – ɧɢɠɟ 0,001 ɦȾ. 

ɉɨɞ  ɧɟɮɬɟɝɚɡɨɜɵɦ ɤɨɦɩɥɟɤɫɨɦ (ɇȽɄ) Ȼɚɤɤɟɧ ɩɨɧɢɦɚɸɬ  ɫɚɦɭ ɮɨɪɦɚɰɢɸ Ȼɚɤɤɟɧ, ɩɟɪɟɤɪɵɜɚɸɳɭɸ ɟɟ 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɩɪɨɧɢɰɚɟɦɭɸ  ɢɡɜɟɫɬɤɨɜɭɸ ɫɜɢɬɭ Lodgepole, ɚ ɬɚɤɠɟ ɡɚɥɟɝɚɸɳɢɟ ɧɢɠɟ Ȼɚɤɤɟɧɚ ɩɟɫɱɚɧɢɤɢ Sanish 
ɢ ɫɜɢɬɭ Three Forks. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɨɦɵɲɥɟɧɧɚɹ ɞɨɛɵɱɚ ɜ ɇȽɄ Ȼɚɤɤɟɧ ɜɟɞɟɬɫɹ ɜ ɋɪɟɞɧɟɦ Ȼɚɤɤɟɧɟ, ɚ ɬɚɤɠɟ 
ɜ ɩɟɫɱɚɧɢɤɚɯ Sanish ɢ ɩɨɪɨɞɚɯ  Three Forks.  ɗɬɨ ɧɢɡɤɨɩɪɨɧɢɰɚɟɦɵɟ ɩɨɪɨɞɵ, ɢ ɞɥɹ ɞɨɛɵɱɢ ɢɡ ɧɢɯ ɧɟɮɬɢ 
ɢɫɩɨɥɶɡɭɸɬ ɛɭɪɟɧɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɤɜɚɠɢɧ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢ ɛɭɪɟɧɢɢ ɦɧɨɝɨɫɬɚɞɢɣɧɵɯ ɝɢɞɪɨɪɚɡɪɵɜɨɜ 
ɩɥɚɫɬɚ. 

ȼ ɝɟɨɮɢɡɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɚɧɨɦɚɥɶɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɩɚɪɚɦɟɬɪɨɜ ɜɵɞɟɥɹɸɬɫɹ  ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɫɥɚɧɰɟɜɵɟ 
ɱɚɫɬɢ Ȼɚɤɤɟɧɚ, ɬɨ ɟɫɬɶ ȼɟɪɯɧɢɣ ɢ ɇɢɠɧɢɣ Ȼɚɤɤɟɧ (ɪɢɫ. 1). ɂɦɟɧɧɨ ɷɬɚ ɱɚɫɬɶ ɮɨɪɦɚɰɢɢ Ȼɚɤɤɟɧ ɦɨɠɟɬ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɩɟɬɪɨɮɢɡɢɱɟɫɤɢɣ ɚɧɚɥɨɝ ɛɚɠɟɧɨɜɫɤɨɣ ɫɜɢɬɵ (ɪɢɫ. β). ɋɪɟɞɧɢɣ Ȼɚɤɤɟɧ ɜɵɞɟɥɹɟɬɫɹ 
ɚɧɨɦɚɥɢɹɦɢ Ƚɂɋ ɥɢɲɶ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɩɨɪɨɞɵ ɨɛɨɝɚɳɟɧɵ Ɉȼ. 

 
Ɋɢɫ. 2. Ɋɟɡɭɥɶɬɚɬɵ Ƚɂɋ ɩɨ ɪɚɡɪɟɡɭ ɧɟɮɬɹɧɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 

ɇɢɠɧɟ-ȼɚɪɬɨɜɫɤɨɝɨ ɪɚɣɨɧɚ (Ɂɚɩɚɞɧɚɹ ɋɢɛɢɪɶ). ɉɪɢɜɟɞɟɧɵ 
ɪɟɡɭɥɶɬɚɬɵ ɝɚɦɦɚ-ɤɚɪɨɬɚɠɚ ɢ ɩɥɨɬɧɨɫɬɧɨɝɨ ȽȽɄ. 

Ȼɚɠɟɧɨɜɫɤɚɹ ɫɜɢɬɚ ɧɚ ɢɧɬɟɪɜɚɥɟ 2754-2770 ɦ) 
 
ɋɭɞɹ ɩɨ ɞɚɧɧɵɦ ɪɢɫ. 1, ɫɥɚɧɰɟɜɵɟ ɱɚɫɬɢ ɮɨɪɦɚɰɢɢ Ȼɚɤɤɟɧ ɜɵɞɟɥɹɸɬɫɹ ɚɧɨɦɚɥɶɧɨ ɜɵɫɨɤɨɣ 

ɪɚɞɢɨɚɤɬɢɜɧɨɫɬɶɸ, ɧɢɡɤɢɦɢ ɡɧɚɱɟɧɢɹɦɢ (ɞɥɹ ɝɥɭɛɢɧ β,η-γ ɤɦ) ɩɥɨɬɧɨɫɬɢ ɢ ɫɤɨɪɨɫɬɟɣ ɭɩɪɭɝɢɯ ɜɨɥɧ, ɹɜɥɹɸɬɫɹ 
ɫɢɥɶɧɵɦɢ ɨɬɪɚɠɚɸɳɢɦɢ ɫɟɣɫɦɢɱɟɫɤɢɦɢ ɝɨɪɢɡɨɧɬɚɦɢ.  Ɍɚɤɢɦɢ ɠɟ ɚɧɨɦɚɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɨɛɥɚɞɚɸɬ  
ɛɢɬɭɦɢɧɨɡɧɵɟ ɤɚɪɛɨɧɚɬɧɨ-ɝɥɢɧɢɫɬɨ-ɤɪɟɦɧɢɫɬɵɟ ɩɨɪɨɞɵ ɛɚɠɟɧɨɜɫɤɨɣ ɫɜɢɬɵ (ɪɢɫ. β). Ʉɪɨɦɟ ɬɨɝɨ, ɫɥɚɧɰɵ 
ɮɨɪɦɚɰɢɢ Ȼɚɤɤɟɧ ɨɬɥɢɱɚɸɬɫɹμ ɚɧɨɦɚɥɶɧɨ ɜɵɫɨɤɢɦ ɭɞɟɥɶɧɵɦ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ (Meissner, 1978), 
[3], ɚɧɨɦɚɥɶɧɨ ɜɵɫɨɤɢɦɢ ɩɥɚɫɬɨɜɵɦɢ ɞɚɜɥɟɧɢɹɦɢ (Ⱦɠ. ɏɚɧɬ, 1λ8β), ɱɬɨ ɬɚɤɠɟ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɩɨɪɨɞ 
ɛɚɠɟɧɨɜɫɤɨɣ ɫɜɢɬɵ (ɇɨɦɨɤɨɧɨɜɚ ɢ ɞɪ., β01γ ɢ ɞɪ.).  

Ɋɚɡɥɢɱɢɣ ɦɟɠɞɭ ɮɨɪɦɚɰɢɟɣ Ȼɚɤɤɟɧ ɢ ɛɚɠɟɧɨɜɫɤɨɣ ɫɜɢɬɨɣ ɧɟɦɧɨɝɨ. Ƚɥɚɜɧɵɟ ɢɡ ɧɢɯμ 
 ɪɚɡɧɵɣ ɜɨɡɪɚɫɬ ɩɨɪɨɞ – ɩɚɥɟɨɡɨɣɫɤɢɣ ɭ Ȼɚɤɤɟɧɚ ɢ ɜɟɪɯɧɟɸɪɫɤɢɣ – ɭ ɩɨɪɨɞ ɛɚɠɟɧɨɜɫɤɨɣ 

ɫɜɢɬɵν 
 ɛɨɥɶɲɚɹ ɩɥɨɳɚɞɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɣ ɛɚɠɟɧɨɜɫɤɨɣ ɫɜɢɬɵ (ɛɨɥɟɟ 1 ɦɥɧ. ɤɜ.ɤɦ) ɩɪɢ 

ɛɥɢɡɤɨɣ ɦɨɳɧɨɫɬɢ ɫ ɮɨɪɦɚɰɢɟɣ Ȼɚɤɤɟɧν 
 ɧɚɥɢɱɢɟ ɧɢɡɤɨɩɪɨɧɢɰɚɟɦɵɯ ɩɨɪɨɞ ɋɪɟɞɧɟɝɨ Ȼɚɤɤɟɧɚ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɢ ɚɧɨɦɚɥɶɧɵɯ ɪɚɡɪɟɡɨɜ 

ɩɪɨɧɢɰɚɟɦɵɯ ɩɨɪɨɞ ɛɚɠɟɧɨɜɫɤɨɣ ɫɜɢɬɵ, ɫ ɞɪɭɝɨɣ. 
ȼɵɹɜɥɟɧɧɵɟ ɨɛɳɢɟ ɢ ɨɬɥɢɱɢɬɟɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɫɥɚɧɰɟɜɵɯ ɩɨɪɨɞ ɮɨɪɦɚɰɢɢ Ȼɚɤɤɟɧ ɢ ɛɚɠɟɧɨɜɫɤɨɣ ɫɜɢɬɵ 

ɩɨɡɜɨɥɹɸɬ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ,  ɩɟɪɟɧɨɫɢɬɶ ɜɵɫɨɤɭɸ ɝɟɨɥɨɝɨ-ɝɟɨɯɢɦɢɱɟɫɤɭɸ ɢ ɝɟɨɮɢɡɢɱɟɫɤɭɸ ɢɡɭɱɟɧɧɨɫɬɶ 
ɛɚɠɟɧɨɜɫɤɨɣ ɫɜɢɬɵ ɧɚ ɫɥɚɧɰɵ ɮɨɪɦɚɰɢɢ Ȼɚɤɤɟɧ, ɚ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɪɚɡɪɚɛɨɬɚɧɧɭɸ ɞɥɹ Ȼɚɤɤɟɧɚ ɬɟɯɧɨɥɨɝɢɸ 
ɞɨɛɵɱɢ ɧɟɮɬɢ  ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɛɚɠɟɧɨɜɫɤɨɣ ɫɜɢɬɵ ɫ ɭɱɟɬɨɦ ɟɟ ɨɬɥɢɱɢɣ. 
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ɉɊɈȻɅȿɆɕ ȽȿɈɅɈȽɂɂ ɂ ɈɋȼɈȿɇɂə ɇȿȾɊ 

Ʌɢɬɟɪɚɬɭɪɚ  
 

 ɉɪɢɳɟɩɚ Ɉ.Ɇ., Ⱥɜɟɪɶɹɧɨɜɚ Ɉ.ɘ., ȼɵɫɨɰɤɢɣ ȼ.ɂ., Ɇɨɪɚɪɢɭ Ⱦ. Ɏɨɪɦɚɰɢɹ Ȼɚɤɤɟɧ: ɝɟɨɥɨɝɢɹ, 1.
ɧɟɮɬɟɝɚɡɨɧɨɫɧɨɫɬɶ ɢ ɢɫɬɨɪɢɹ ɪɚɡɪɚɛɨɬɤɢ  /ɇɟɮɬɟɝɚɡɨɜɚɹ ɝɟɨɥɨɝɢɹ. Ɍɟɨɪɢɹ ɢ ɩɪɚɤɬɢɤɚ. – 2013. – Ɍ.8. – ʋ2. 
– http://www.ngtp.ru/rub/9/19_2013/pdf  

 ɇɟɬɪɚɞɢɰɢɨɧɧɚɹ ɧɟɮɬɶ: ɫɬɚɧɟɬ ɥɢ Ȼɚɠɟɧ ɜɬɨɪɵɦ Ȼɚɤɤɟɧɨɦ? /Ƚ. ȼɵɝɨɧ, Ⱥ. Ɋɭɛɰɨɜ, ɋ. Ʉɭɥɚɤɨɜ ɢ ɞɪ. Ɇ.: 2.
ɗɧɟɪɝɟɬɢɱɟɫɤɢɣ ɰɟɧɬɪ Ɇɨɫɤɨɜɫɤɨɣ ɲɤɨɥɵ ɭɩɪɚɜɥɟɧɢɹ ɋɄɈɅɄɈȼɈ, 2013. – 68 ɫ. http://energy.skolkovo.ru 

 DMR – North Dakota Industrial Commission, Department of Mineral Resources, Oil and Gas Division, URL, 2012: 3.
https://www.dmr.nd.gov/ 

 Jarvie, D.M., 2001. Willinston Basin Petroleum Systems: Inferences from Oil Geochemistry and Geology // The 4.
Mountain Geologist, 2001 – Vol. 38. – ʋ 1. – p.19–41. 

 
ȽȿɈɅɈȽɈ-ȽȿɈɎɂɁɂɑȿɋɄȺə ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ ɇȿɎɌȿȽȺɁɈɇɈɋɇɈȽɈ 

ȻȺɋɋȿɃɇȺ ɄɈɌ Ⱦ'ɂȼɍȺɊ 

Ɇ.Ɇ. Ⱥɦɚɧɢ  
ɇɚɭɱɧɵɟ ɪɭɤɨɜɨɞɢɬɟɥɢ ɩɪɨɮɟɫɫɨɪ Ɇ.Ɇ ɇɟɦɢɪɨɜɢɱ-Ⱦɚɧɱɟɧɤɨ, ɞɨɰɟɧɬ Ƚ.Ƚ. ɇɨɦɨɤɨɧɨɜɚ  

ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ, Ɋɨɫɫɢɹ 

ɇɟɮɬɟɝɚɡɨɧɨɫɧɵɣ ɛɚɫɫɟɣɧ Ʉɨɬ ɞ'ɂɜɭɚɪ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɜ ɫɟɜɟɪɧɵɯ 
ɬɟɪɪɢɬɨɪɢɹɯ Ƚɜɢɧɟɣɫɤɨɝɨ ɡɚɥɢɜɚ.  ȼ ɲɟɥɶɮɨɜɨɣ ɡɨɧɟ ɡɚɥɢɜɚ ɨɬɤɪɵɬ ɪɹɞ ɧɟɮɬɹɧɵɯ (ɗɫɩɭɚɪ, Ȼɟɥɢɟ, Ȼɚɨɛɚɛ, Ʌɢɨɧ, 
Ƚɚɡɟɥɶ) ɢ ɝɚɡɨɜɵɯ (Ɏɨɤɫɬɪɨɬ, ɉɚɧɬɟɪɚ, Ʉɭɞɭ, ɗɥɚɧ, ɂɛɟɤɫ) ɦɟɫɬɨɪɨɠɞɟɧɢɣ. ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɨɟ ɢɡ ɧɢɯ – ɷɬɨ 
ɧɟɮɬɹɧɨɣ ɗɫɩɭɚɪ ɫ ɡɚɩɚɫɚɦɢ 100-1γθ ɦɥɧ.ɬ.  ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɫɬɟɩɟɧɶ ɪɚɡɜɟɞɚɧɧɨɫɬɢ ɬɟɪɪɢɬɨɪɢɢ ɛɚɫɫɟɣɧɚ, ɧɚɭɱɧɚɹ 
ɨɰɟɧɤɚ  ɩɪɨɰɟɫɫɨɜ  ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɤɨɩɥɟɧɢɹ ɧɟɮɬɢ ɢ ɝɚɡɚ ɜ ɨɫɚɞɨɱɧɨɦ ɤɨɦɩɥɟɤɫɟ ɨɫɬɚɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɨɣ 
[2].   

ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɢɡɥɚɝɚɸɬɫɹ ɩɟɪɜɵɟ ɪɟɡɭɥɶɬɚɬɵ  ɫɪɚɜɧɟɧɢɹ ɛɚɫɫɟɣɧɚ Ʉɨɬ ɞ'ɂɜɭɚɪ ɫ ɯɨɪɨɲɨ 
ɢɡɭɱɟɧɧɵɦ Ɂɚɩɚɞɧɨ-ɋɢɛɢɪɫɤɢɦ ɧɟɮɬɟɝɚɡɨɧɨɫɧɵɦ ɛɚɫɫɟɣɧɨɦ (ɇȽȻ). ɂɫɬɨɱɧɢɤɨɦ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɚɧɚɥɢɡɚ 
ɩɨɫɥɭɠɢɥɢ ɦɚɬɟɪɢɚɥɵ ɧɚɰɢɨɧɚɥɶɧɵɯ ɧɟɮɬɹɧɵɯ ɤɨɦɩɚɧɢɣ Ʉɨɬ ɞ'ɂɜɭɚɪ (Petroci, Sir),  ɪɹɞɚ ɢɧɨɫɬɪɚɧɧɵɯ 
ɧɟɮɬɹɧɵɯ ɤɨɦɩɚɧɢɣ ( Esso, Shell ɢ ɞɪ.), ɚ ɬɚɤɠɟ ɨɩɭɛɥɢɤɨɜɚɧɧɵɟ ɞɚɧɧɵɟ [1,2]. 

  

 

Ɋɢɫ. 1. ɋɯɟɦɚ ɜɨɡɪɚɫɬɧɵɯ ɫɨɨɬɧɨɲɟɧɢɣ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɬɪɨɟɧɢɹ ɇȽȻ Ʉɨɬ ɞ'ɂɜɭɚɪ 
 ɢ Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ: 1 – ɧɟɮɬɟɝɚɡɨɦɚɬɟɪɢɧɫɤɢɟ ɨɬɥɨɠɟɧɢɹ; 2 – ɨɬɥɨɠɟɧɢɹ ɨɤɟɚɧɫɤɨɝɨ ɪɢɮɬɨɝɟɧɟɡɚ; 

 3 – ɨɬɥɨɠɟɧɢɹ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɝɨ ɪɢɮɬɨɝɟɧɟɡɚ; 4 - ɧɟɮɬɟɝɚɡɨɧɨɫɧɵɟ ɨɬɥɨɠɟɧɢɹ 
 

Ȼɚɫɫɟɣɧ Ʉɨɬ ɞ'ɂɜɭɚɪ ɹɜɥɹɟɬɫɹ ɡɚɩɚɞɧɨɣ ɱɚɫɬɶɸ ɛɨɥɟɟ ɤɪɭɩɧɨɝɨ ɇȽȻ Ƚɜɢɧɟɣɫɤɨɝɨ Ɂɚɥɢɜɚ ɢ ɪɚɫɩɨɥɨɠɟɧ 
ɧɚ ɚɬɥɚɧɬɢɱɟɫɤɨɦ ɩɨɛɟɪɟɠɶɟ Ⱥɮɪɢɤɢ. ȿɝɨ ɨɬɪɚɠɟɧɢɟ ɜ ɩɥɚɧɟɬɚɪɧɵɯ ɝɟɨɮɢɡɢɱɟɫɤɢɯ ɩɨɥɹɯ ɨɱɟɧɶ ɫɯɨɠɟ ɫ ɬɚɤɨɜɵɦ 
Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ. Ɉɬɥɢɱɢɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɱɟɧɶ ɪɟɡɤɨɣ ɫɦɟɧɟ ɚɦɩɥɢɬɭɞɵ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɩɨɥɹ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɝɪɚɧɢɰɟ «ɤɨɧɬɢɧɟɧɬ-ɨɤɟɚɧ». ɗɬɨ ɝɨɜɨɪɢɬ ɨɛ ɭɡɤɨɣ ɲɟɥɶɮɨɜɨɣ ɡɨɧɟ, ɜ ɤɨɬɨɪɨɣ ɪɚɡɦɟɳɟɧ ɇȽȻ  
Ʉɨɬ ɞ'ɂɜɭɚɪ, ɨɛ ɭɡɤɨɦ ɢ ɤɪɭɬɨɦ ɨɤɟɚɧɢɱɟɫɤɨɦ ɫɤɥɨɧɟ ɢ ɪɟɡɤɨɣ ɝɪɚɧɢɰɟ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɣ ɢ ɨɤɟɚɧɫɤɨɣ ɤɨɪɵ [2].   

Ɉɛɳɢɦ ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɢ ɝɟɧɟɬɢɱɟɫɤɚɹ ɫɜɹɡɶ ɨɫɚɞɨɱɧɵɯ ɛɚɫɫɟɣɧɨɜ ɫ ɪɢɮɬɨɜɵɦɢ ɡɨɧɚɦɢ 
ɩɥɚɧɟɬɚɪɧɨɝɨ ɦɚɫɲɬɚɛɚ. Ɂɨɧɚ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɝɨ ɜɟɪɯɧɟɬɪɢɚɫɨɜɨɝɨ ɪɢɮɬɨɝɟɧɟɡɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ  ɜ ɰɟɧɬɪɚɥɶɧɨɣ 
ɱɚɫɬɢ Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ ɢ ɤɨɧɬɪɨɥɢɪɭɟɬ ɪɚɡɦɟɳɟɧɢɟ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɝɢɝɚɧɬɫɤɢɯ.  
Ȼɚɫɫɟɣɧ Ʉɨɬ ɞ'ɂɜɭɚɪ ɥɨɤɚɥɢɡɨɜɚɧ ɤ ɜɨɫɬɨɤɭ ɨɬ Ⱥɬɥɚɧɬɢɱɟɫɤɨɣ ɪɢɮɬɨɜɨɣ ɡɨɧɵ ɜ ɦɟɫɬɟ ɟɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢɡɝɢɛɚ ɢ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ ɩɪɢɭɪɨɱɟɧ ɤ ɨɤɨɧɱɚɧɢɹɦ ɬɪɚɧɫɮɨɪɦɧɵɯ ɪɚɡɥɨɦɨɜ. ɉɨ ɫɨɜɪɟɦɟɧɧɨɣ ɝɟɨɞɢɧɚɦɢɱɟɫɤɨɣ 
ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɛɚɫɫɟɣɧ Ʉɨɬ ɞ'ɂɜɭɚɪ ɹɜɥɹɟɬɫɹ ɬɢɩɢɱɧɨɣ ɞɢɜɟɪɝɟɧɬɧɨɣ ɬɪɚɧɫɮɨɪɦɧɨɣ  ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɣ ɨɤɪɚɢɧɨɣ 
[1,4].   

ȼ ɫɬɪɨɟɧɢɢ ɇȽȻ Ʉɨɬ ɞ'ɂɜɭɚɪ ɩɪɢɧɢɦɚɸɬ ɭɱɚɫɬɢɟ ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɞɜɭɯ ɫɬɪɭɤɬɭɪɧɵɯ ɷɬɚɠɟɣ. 
Ɏɭɧɞɚɦɟɧɬ ɩɪɟɞɫɬɚɜɥɟɧ ɤɨɧɫɨɥɢɞɢɪɨɜɚɧɧɵɦɢ ɩɨɪɨɞɚɦɢ ɬɪɢɚɫɚ-ɩɚɥɟɨɡɨɹ, ɨɫɚɞɨɱɧɵɣ ɱɟɯɨɥ – ɨɫɚɞɨɱɧɵɦ 
ɤɨɦɩɥɟɤɫɨɦ ɨɬ ɦɟɥɨɜɨɝɨ ɞɨ ɬɪɟɬɢɱɧɨɝɨ ɜɨɡɪɚɫɬɚ. ȼ ɨɫɧɨɜɚɧɢɢ ɱɟɯɥɚ ɡɚɥɟɝɚɟɬ ɫɥɨɣ ɩɥɚɬɮɨɪɦɟɧɧɵɯ ɨɬɥɨɠɟɧɢɣ, 
ɜɵɲɟ – ɬɟɪɪɢɝɟɧɧɵɣ ɦɨɪɫɤɨɣ ɤɨɦɩɥɟɤɫ, ɜɦɟɳɚɸɳɢɣ ɨɫɧɨɜɧɵɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. Ɇɟɫɬɨɪɨɠɞɟɧɢɹ 
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