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ɍȾɄ 61γ.6β – 07-084 (477)  

ȻȻɄ 51.β4 

Ⱥ 4γ 

 

“Ⱥɤɬɭɚɥɶɧɿ ɩɪɨɛɥɟɦɢ ɞɿɚɝɧɨɫɬɢɤɢ, ɥɿɤɭɜɚɧɧɹ ɬɚ ɩɪɨɮɿɥɚɤɬɢɤɢ ɩɪɨɮɟɫɿɣɧɢɯ 

ɡɚɯɜɨɪɸɜɚɧɶ ɜ ɍɤɪɚʀɧɿ”: ɦɚɬɟɪɿɚɥɢ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɨʀ ɤɨɧɮɟɪɟɧɰɿʀ ɡ ɦɿɠɧɚɪɨɞɧɨɸ 

ɭɱɚɫɬɸ (16 ɜɟɪɟɫɧɹ β016 ɪ., ɦ. Ʉɪɢɜɢɣ Ɋɿɝ) / ɍɤɪɚʀɧɫɶɤɢɣ ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɢɣ ɿɧɫɬɢɬɭɬ 

ɩɪɨɦɢɫɥɨɜɨʀ ɦɟɞɢɰɢɧɢ. – Ʉɪɢɜɢɣ Ɋɿɝ, β016. – 237 ɫ. 

Ɂɛɿɪɧɢɤ ɦɚɬɟɪɿɚɥɿɜ ɜɤɥɸɱɚє ɞɨɩɨɜɿɞɿ ɬɚ ɜɢɫɬɭɩɢ, ɫɬɚɬɬɿ ɜɱɟɧɢɯ, ɮɚɯɿɜɰɿɜ, 

ɩɪɚɤɬɢɱɧɢɯ ɥɿɤɚɪɿɜ, ɳɨ ɛɭɥɢ ɩɪɟɞɫɬɚɜɥɟɧɿ ɧɚ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɿɣ ɤɨɧɮɟɪɟɧɰɿʀ “Ⱥɤɬɭɚɥɶɧɿ 

ɩɢɬɚɧɧɹ ɞɿɚɝɧɨɫɬɢɤɢ, ɥɿɤɭɜɚɧɧɹ ɬɚ ɩɪɨɮɿɥɚɤɬɢɤɢ ɩɪɨɮɟɫɿɣɧɢɯ ɡɚɯɜɨɪɸɜɚɧɶ ɜ ɍɤɪɚʀɧɿ”, 16 

ɜɟɪɟɫɧɹ β016 ɪɨɤɭ. 

Ɂɛɿɪɧɢɤ ɚɞɪɟɫɨɜɚɧɨ ɧɚɭɤɨɜɰɹɦ, ɥɿɤɚɪɹɦ-ɩɪɨɮɩɚɬɨɥɨɝɚɦ, ɥɿɤɚɪɹɦ ɦɟɞɢɤɨ-

ɫɚɧɿɬɚɪɧɢɯ ɱɚɫɬɢɧ, ɆɋȿɄ, ɫɚɧɿɬɚɪɧɨ-ɟɿɞɟɦɿɨɥɨɝɿɱɧɨʀ ɫɥɭɠɛɢ, ɚ ɬɚɤɨɠ ɦɨɠɟ ɛɭɬɢ 

ɤɨɪɢɫɧɢɦ ɞɥɹ ɦɟɞɢɱɧɢɯ ɩɪɚɰɿɜɧɢɤɿɜ ɡɚɝɚɥɶɧɨʀ ɦɟɞɢɱɧɨʀ ɦɟɪɟɠɿ, ɞɟ ɯɜɨɪɿ ɧɚ ɩɪɨɮɟɫɿɣɧɿ 

ɡɚɯɜɨɪɸɜɚɧɧɹ ɡɧɚɯɨɞɹɬɶɫɹ ɩɿɞ ɞɢɫɩɚɧɫɟɪɧɢɦ ɧɚɝɥɹɞɨɦ.  

 Ɇɚɬɟɪɿɚɥɢ ɜɿɞɬɜɨɪɟɧɨ ɿɡ ɡɛɟɪɟɠɟɧɧɹɦ ɡɦɿɫɬɭ, ɫɬɢɥɸ ɬɚ ɨɪɮɨɝɪɚɮɿʀ ɨɪɢɝɿɧɚɥɿɜ, 

ɧɚɞɚɧɢɯ ɚɜɬɨɪɚɦɢ. 

 

 

 

 

 

 

Ɋɟɞɚɤɰɿɣɧɚ ɤɨɥɟɝɿɹ: 
 

Ɍ.Ⱥ. Ʉɨɜɚɥɶɱɭɤ (ɜɿɞɩɨɜɿɞɚɥɶɧɢɣ ɪɟɞɚɤɬɨɪ) 
Ɉ.ȼ. Ɉɪєɯɨɜɚ (ɡɚɫɬ. ɜɿɞɩɨɜɿɞɚɥɶɧɨɝɨ ɪɟɞɚɤɬɨɪɚ) 
ȱ.Ʉ. Ʉɨɥɿɫɧɢɤ 

ɤɨɪɟɤɬɨɪ ɋ.ȼ. Ɍɪɨʀɰɶɤɚ 

Ʉɨɦɩ’ɸɬɟɪɧɢɣ ɧɚɛɿɪ ɇ.Ɇ. ɒɢɪɿɧɚ 

 

Ⱥɞɪɟɫɚ ɪɟɞɤɨɥɟɝɿʀ:  
 

ɍɤɪɚʀɧɚ, 50096, ɦ. Ʉɪɜɢɣ ɪɿɝ, 
ɜɭɥ. ȼɢɧɨɝɪɚɞɨɜɚ, 40, ɍɤɪɚʀɧɫɶɤɢɣ ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɢɣ ɿɧɫɬɢɬɭɬ ɩɪɨɦɢɫɥɨɜɨʀ ɦɟɞɢɰɢɧɢ.  
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   ɉɟɪɟɥіɤ ɥіɬɟɪаɬɭɪи. 
1. Ȼɪɚɦɫɨɧ Ʌ. Ɇ. Ɋɟɡɭɥɶɬɚɬ ɤɨɧɬɪɨɥɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ ɝɥɚɡ ɭ 

ɲɚɯɬɟɪɨɜ // Ƚɢɝ. ɋɚɧɢɬ. – 1955. – № 9. – ɋ. 51-52. 

2. ȼɚɪɢɜɨɧɱɢɤ Ⱦ.ȼ. ɋɜɿɬɨɜɿ ɟɩɿɞɟɦɿɨɥɨɝɿɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɲɢɪɟɧɨɫɬɿ ɩɨɪɭɲɟɧɶ 
ɡɨɪɭ // Ɉɮɬɚɥɶɦɨɥɨɝɿɹ. – 2016. – № 1. – ɋ. 1β-22. 

3. Ⱦɿɹɥɶɧɿɫɬɶ ɫɭɛ’єɤɬɿɜ ɝɨɫɩɨɞɚɪɸɜɚɧɧɹ : β014 ɪɿɤ : ɋɬɚɬɢɫɬɢɱɧɢɣ ɡɛɿɪɧɢɤ / 
Ⱦɟɪɠɚɜɧɚ ɫɥɭɠɛɚ ɫɬɚɬɢɫɬɢɤɢ ɍɤɪɚʀɧɢ. – Ʉ., β015. – 464 ɫ. 

4. ɉɪɚɰɹ ɍɤɪɚʀɧɢ ɭ β014 ɪɨɰɿ : ɋɬɚɬɢɫɬɢɱɧɢɣ ɡɛɿɪɧɢɤ / Ⱦɟɪɠɚɜɧɚ ɫɥɭɠɛɚ ɫɬɚɬɢɫɬɢɤɢ 
ɍɤɪɚʀɧɢ. – Ʉ., β015. – β80 ɫ. 

5. ɋɬɚɧ ɭɦɨɜ ɩɪɚɰɿ ɧɚɣɦɚɧɢɯ ɩɪɚɰɿɜɧɢɤɿɜ ɭ β01γ ɪɨɰɿ : ɋɬɚɬɢɫɬɢɱɧɢɣ ɛɸɥɟɬɟɧɶ / 
Ⱦɟɪɠɚɜɧɚ ɫɥɭɠɛɚ ɫɬɚɬɢɫɬɢɤɢ ɍɤɪɚʀɧɢ. – Ʉ., β014. – β4 ɫ. 

6. Golay MS. Health care challenge in coal mines community // J. Acad. Hosp. Adm. – 

1992. – Vol. 4, N 1. – 51-54. 

7. Heinen W. The importance of vision tests for the industrial physician. Studies on 2291 

workers in the brown coal mining industry / W. Heinen, R. Toussaint, G. Zerlett // Zentralbl. 

Arbeitsmed. – 1962. – N 12. – P. 85-89. 
 

Ɋɟɡɸɦɟ. 
ɍɝɥɟɞɨɛɵɱɚ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɩɪɢɨɪɢɬɟɬɧɵɯ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɨɬɪɚɫɥɟɣ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɍɤɪɚɢɧɵ. ȼ ɩɨɞɡɟɦɧɵɯ ɭɫɥɨɜɢɹɯ ɭɝɨɥɶɧɵɯ ɲɚɯɬ ɢɦɟɟɬɫɹ ɪɹɞ ɜɪɟɞɧɵɯ 
ɮɚɤɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɫɬɚɬɶ ɩɪɢɱɢɧɨɣ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɩɚɬɨɥɨɝɢɢ ɨɪɝɚɧɚ ɡɪɟɧɢɹ. 

ɉɪɨɜɟɞɟɧɧɵɦ ɢɫɫɥɟɞɨɜɚɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɞɥɹ ɩɨɞɡɟɦɧɵɯ ɪɚɛɨɬɧɢɤɨɜ 
ɭɝɨɥɶɧɵɯ ɲɚɯɬ ɯɚɪɚɤɬɟɪɧɨ ɭɜɟɥɢɱɟɧɢɟ ɩɟɪɜɢɱɧɨɣ ɨɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɨɣ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ 
(ɧɚɪɭɲɟɧɢɹ ɪɟɮɪɚɤɰɢɢ ɢ ɚɤɤɨɦɨɞɚɰɢɢ, ɛɨɥɟɡɧɟɣ ɫɨɫɭɞɢɫɬɨɣ ɨɛɨɥɨɱɤɢ ɢ ɫɟɬɱɚɬɤɢ, ɜɟɤ, 
ɤɨɧɴɸɧɤɬɢɜɵ, ɪɨɝɨɜɢɰɵ, ɯɪɭɫɬɚɥɢɤɚ, ɡɪɢɬɟɥɶɧɨɝɨ ɧɟɪɜɚ, ɝɥɚɭɤɨɦɚ, ɬɪɚɜɦɵ ɢ ɨɠɨɝɢ ɝɥɚɡɚ, 
ɧɢɫɬɚɝɦ). ɗɬɢ ɡɚɛɨɥɟɜɚɧɢɹ ɜɨɡɧɢɤɚɸɬ ɜ ɛɨɥɟɟ ɪɚɧɧɟɦ ɜɨɡɪɚɫɬɟ, ɱɟɦ ɜ ɨɛɳɟɣ ɩɨɩɭɥɹɰɢɢ 
ɧɚɫɟɥɟɧɢɹ, ɫɜɹɡɚɧɵ ɫ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɦɢ ɝɪɭɩɩɚɦɢ ɢ ɫɬɚɠɟɦ ɪɚɛɨɬɵ ɜɨ ɜɪɟɞɧɵɯ 
ɭɫɥɨɜɢɹɯ. ȼɵɹɜɥɟɧɵ ɩɪɢɡɧɚɤɢ ɝɢɩɨɞɢɚɝɧɨɫɬɢɤɢ ɪɹɞɚ ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ ɫɨɫɬɨɹɧɢɣ ɨɪɝɚɧɚ 
ɡɪɟɧɢɹ ɩɪɢ ɦɟɞɢɰɢɧɫɤɢɯ ɨɫɦɨɬɪɚɯ  ɪɚɛɨɬɧɢɤɨɜ. 

Ʉɥɸчɟвɵɟ ɫɥɨва: ɞɨɛɵɱɚ ɭɝɥɹ, ɲɚɯɬɚ, ɪɚɛɨɬɧɢɤɢ, ɨɮɬɚɥɶɦɨɥɨɝɢɱɟɫɤɚɹ ɩɚɬɨɥɨɝɢɹ, 
ɦɟɞɢɰɢɧɫɤɢɟ ɨɫɦɨɬɪɵ. 

Resume. 
Coal mining is the priority industries of Ukraine. In underground coal mines have a 

number of adverse factors that may cause occupational diseases eyes. 

Study found that the underground coal mine workers is characterized by an increase in 

primary ophthalmic diseases (refraction and accommodation disorders, diseases of the choroid 

and retina, eyelids, conjunctiva, cornea, lens, optic nerve, glaucoma, trauma and burns the eyes, 

nystagmus). These diseases occur at an earlier age than in the general population, are associated 

with professional groups and years of experience in hazardous conditions. 

Showed signs of low diagnostics of some diseases of the eye during medical 

examinations of workers. 

Key words: underground coal mining, workers, occupational diseases, eye health 

examinations. 
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ȼɂȼɑȿɇɇə ɍɆɈȼ ɉɊȺɐȱ ɌȺ ɁȾɈɊɈȼ'ə ɉɊȺɐȱȼɇɂɄȱȼ ɇȺ  
ȻȱɈɌȿɏɇɈɅɈȽȱɑɇɂɏ  ɉȱȾɉɊɂЄɆɋɌȼȺɏ   ɆȱɄɊɈȻȱɈɅɈȽȱɑɇɈȽɈ  

ɋɂɇɌȿɁɍ ɎȿɊɆȿɇɌȱȼ ȱ ȺɆȱɇɈɄɂɋɅɈɌ 

Ɇ.ɘ. ɋɬɟɪɟɧɛɨɝɟɧ 

ɇɚɰɿɨɧɚɥɶɧɚ ɦɟɞɢɱɧɚ ɚɤɚɞɟɦɿɹ ɩɿɫɥɹɞɢɩɥɨɦɧɨʀ ɨɫɜɿɬɢ ɿɦɟɧɿ ɉ.Ʌ. ɒɭɩɢɤɚ  
 

ȼɫɬɭɩ.  ȼ ɞɚɧɢɣ ɱɚɫ ɿ ɧɚ ɧɚɣɛɥɢɠɱɭ ɩɟɪɫɩɟɤɬɢɜɭ ɩɟɪɟɞ ɝɿɝɿєɧɨɸ ɩɪɚɰɿ ɜɢɧɢɤɚɸɬɶ 
ɹɤɿɫɧɨ ɧɨɜɿ ɩɪɨɛɥɟɦɢ, ɳɨ ɜ ɩɟɪɲɭ ɱɟɪɝɭ ɩɨɜ'ɹɡɚɧɨ ɡ ɪɨɡɜɢɬɤɨɦ ɿ ɜɩɪɨɜɚɞɠɟɧɧɹɦ ɧɨɜɢɯ 
ɛɿɨɬɟɯɧɨɥɨɝɿɣ. Ȼɿɨɥɨɝɿɱɧɿ ɲɤɿɞɥɢɜɨɫɬɿ, ɹɤ ɮɚɤɬɨɪɢ, ɳɨ ɧɟɫɩɪɢɹɬɥɢɜɨ ɜɩɥɢɜɚɸɬɶ ɧɚ 
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ɨɪɝɚɧɿɡɦ ɥɸɞɢɧɢ, ɜɿɞɨɦɿ ɞɚɜɧɨ ɿ ɞɨ ɬɟɩɟɪɿɲɧɶɨɝɨ ɱɚɫɭ ɜɢɜɱɟɧɿ ɞɨɫɢɬɶ ɩɨɜɧɨ. Ɉɞɧɚɤ 
ɧɚɣɛɿɥɶɲɭ ɡɧɚɱɢɦɿɫɬɶ ɩɪɨɛɥɟɦɚ ɛɿɨɥɨɝɿɱɧɢɯ ɮɚɤɬɨɪɿɜ ɧɚɛɭɥɚ ɜ ɩɟɪɿɨɞ ɪɨɡɜɢɬɤɭ 
ɛɿɨɬɟɯɧɨɥɨɝɿɣ ɿ ɬɨɪɤɧɭɥɚɫɹ, ɜ ɩɟɪɲɭ ɱɟɪɝɭ, ɫɿɥɶɫɶɤɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ - ɜɢɪɨɛɧɢɰɬɜɚ ɿ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɪɟɦɿɤɫɿɜ, ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ ɞɨɛɚɜɨɤ, ɮɟɪɦɟɧɬɿɜ ɿ ɚɦɿɧɨɤɢɫɥɨɬ. ɇɚ ɞɭɦɤɭ 
ɛɚɝɚɬɶɨɯ ɜɿɬɱɢɡɧɹɧɢɯ ɿ ɡɚɪɭɛɿɠɧɢɯ ɚɜɬɨɪɿɜ, ɩɚɬɨɝɟɧɧɭ ɞɿɸ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ  ɩɨɜ'ɹɡɭɸɬɶ ɡ 
ɩɪɨɞɭɤɭɜɚɧɧɹɦ ɚɥɟɪɝɟɧɿɜ, ɤɚɧɰɟɪɨɝɟɧɿɜ ɿ ɿɧɲɢɯ ɛɿɨɥɨɝɿɱɧɨ ɚɤɬɢɜɧɢɯ ɪɟɱɨɜɢɧ, ɹɤɿ ɜ ɞɚɧɢɣ 
ɱɚɫ ɜɢɜɱɟɧɿ ɧɟɞɨɫɬɚɬɧɶɨ. Д1,β,γ,4 Ж. ɇɟ ɜɢɤɥɸɱɚєɬɶɫɹ ʀɯ ɦɨɠɥɢɜɚ ɪɨɥɶ ɜ ɟɬɿɨɥɨɝɿʀ ɿ 
ɩɚɬɨɝɟɧɟɡɿ ɪɹɞɭ ɪɟɫɩɿɪɚɬɨɪɧɢɯ ɡɚɯɜɨɪɸɜɚɧɶ ɥɸɞɢɧɢ, ɬɚɤɢɯ ɹɤ ɚɥɟɪɝɿɱɧɢɣ ɚɥɶɜɟɨɥɿɬ, ɪɢɧɿɬ, 
ɚɫɬɦɚ  ɬɚ ɿɧ.   ɍ ɡɜ'ɹɡɤɭ ɡ ɰɢɦ ɧɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɩɨɝɥɢɛɥɟɧɟ ɜɢɜɱɟɧɧɹ ɭɦɨɜ ɩɪɚɰɿ ɧɚ 
ɜɢɪɨɛɧɢɰɬɜɚɯ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨɝɨ ɫɢɧɬɟɡɭ ɫɬɚє ɨɫɨɛɥɢɜɨ ɚɤɬɭɚɥɶɧɢɦ Д5,6,7Ж  

ɇɚ ɍɤɪɚʀɧɿ ɜɢɪɨɛɧɢɰɬɜɨ ɩɪɨɞɭɤɬɿɜ ɛɿɨɬɟɯɧɨɥɨɝɿɣ ɡɞɿɣɫɧɸєɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨɝɨ ɫɢɧɬɟɡɭ. Ɋɢɡɢɤ ɩɪɢ ɪɨɛɨɬɿ ɡ ɬɚɤɢɦɢ ɛɿɨɬɟɯɧɨɥɨɝɿɹɦɢ ɩɨɥɹɝɚє, ɜ 
ɨɫɧɨɜɧɨɦɭ, ɜ ɚɥɟɪɝɿɱɧɢɯ ɪɟɚɤɰɿɹɯ ɥɸɞɢɧɢ ɧɚ   ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ-ɩɪɨɞɭɰɟɧɬɢ  ɬɚ  ɩɪɨɞɭɤɬɢ ʀɯ 
ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ  

Ɇɟɬɨɸ  ɪɨɛɨɬɢ ɛɭɥɨ ɜɢɜɱɟɧɧɹ ɭɦɨɜ ɩɪɚɰɿ ɬɚ ɜɩɥɢɜɭ ɮɚɤɬɨɪɿɜ ɜɢɪɨɛɧɢɱɨɝɨ 
ɫɟɪɟɞɨɜɢɳɚ ɧɚ ɡɞɨɪɨɜ'ɹ ɩɪɚɰɸɸɱɢɯ ɩɪɢ ɜɩɪɨɜɚɞɠɟɧɧɿ ɧɨɜɢɯ ɛɿɨɬɟɯɧɨɥɨɝɿɣ, ɚ ɬɚɤɨɠ 
ɨɰɿɧɤɚ ɫɬɚɧɭ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɜ ɡɨɧɿ ɪɨɡɬɚɲɭɜɚɧɧɹ ɩɿɞɩɪɢєɦɫɬɜ ɬɚ  ɪɨɡɪɨɛɤɚ 
ɡɚɯɨɞɿɜ ɩɪɨɮɿɥɚɤɬɢɤɢ ɡɚɯɜɨɪɸɜɚɧɶ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨɝɨ ɫɢɧɬɟɡɭ. 

Ɋɟɡɭɥɶɬɚɬɢ.  ɉɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɤɨɪɦɨɜɨɝɨ ɥɿɡɢɧɭ  ɧɚ ɜɫɿɯ ɟɬɚɩɚɯ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ 
ɩɪɨɰɟɫɭ ɪɨɛɿɬɧɢɤɢ ɩɿɞɞɚɸɬɶɫɹ ɞɿʀ ɪɹɞɭ ɮɚɤɬɨɪɿɜ, ɹɤɿ ɦɨɠɭɬɶ  ɧɟɫɩɪɢɹɬɥɢɜɨ ɜɩɥɢɜɚɬɢ  ɧɚ ʀɯ 
ɡɞɨɪɨɜ'ɹ.  Ⱦɨ ɧɢɯ ɜɿɞɧɨɫɹɬɶɫɹ: ɩɿɞɜɢɳɟɧɚ ɚɛɨ ɡɧɢɠɟɧɚ ɬɟɦɩɟɪɚɬɭɪɚ, ɜɢɫɨɤɚ ɚɛɨ ɧɢɡɶɤɚ 
ɜɨɥɨɝɿɫɬɶ, ɜɢɫɨɤɚ ɲɜɢɞɤɿɫɬɶ ɪɭɯɭ ɩɨɜɿɬɪɹ; ɯɿɦɿɱɧɿ ɪɟɱɨɜɢɧɢ ɭ ɜɢɝɥɹɞɿ ɝɚɡɿɜ ɿ ɚɟɪɨɡɨɥɿɜ, 
ɛɚɤɬɟɪɿɚɥɶɧɚ ɿ ɝɪɢɛɤɨɜɚ ɦɿɤɪɨɮɥɨɪɚ, ɩɢɥ, ɞɟɹɤɿ ɿɧɲɿ ɮɚɤɬɨɪɢ. 

ȼ ɪɹɞɿ ɩɪɢɦɿɳɟɧɶ ɭ ɡɜ'ɹɡɤɭ ɡ ɨɫɨɛɥɢɜɨɫɬɹɦɢ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɩɚɪɚɦɟɬɪɢ 
ɦɿɤɪɨɤɥɿɦɚɬɭ ɡɧɚɱɧɨ ɜɿɞɪɿɡɧɹɥɢɫɹ ɜɿɞ ɧɨɪɦɚɬɢɜɧɢɯ ɧɚ γ-6ɋ.   

ɉɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɥɿɡɢɧɭ ɜ ɩɨɜɿɬɪɹ ɪɨɛɨɱɨʀ ɡɨɧɢ ɩɨɬɪɚɩɥɹɸɬɶ ɝɚɡɨɩɨɞɿɛɧɿ ɪɟɱɨɜɢɧɢ ɿ 
ɩɢɥ ɜ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɞɿɥɹɧɤɢ: ɩɚɪɢ ɫɨɥɹɧɨʀ ɤɢɫɥɨɬɢ, ɯɥɨɪɭ, ɫɿɪɱɚɧɨʀ 
ɤɢɫɥɨɬɢ, ɩɢɥ ɮɨɫɮɚɬɭ ɚɦɨɧɿɸ ɿ ɯɥɨɪɢɞɭ ɤɚɥɿɸ, ɯɥɨɪɭ.  ȼɦɿɫɬ ɯɥɨɪɭ ɜ ɩɨɜɿɬɪɿ ɪɨɛɨɱɨʀ ɡɨɧɢ 
ɜ 1,γ ɪɚɡɢ ɩɟɪɟɜɢɳɜɚɜ ȽȾɄ. 

ɉɪɢ ɪɨɡɝɟɪɦɟɬɢɡɚɰɿʀ ɭɫɬɚɬɤɭɜɚɧɧɹ ɩɪɚɰɿɜɧɢɤɢ ɩɿɞɞɚɸɬɶɫɹ ɞɿʀ ɦɿɤɪɨɛɿɜ-ɩɪɨɞɭɰɟɧɬɿɜ. 
ɇɚ ɨɤɪɟɦɢɯ ɜɢɪɨɛɧɢɱɢɯ ɞɿɥɹɧɤɚɯ ɩɪɚɰɸɸɱɢ  ɩɿɞɩɚɞɚɸɬɶ ɩɿɞ ɜɩɥɢɜ ɲɭɦɭ, ɹɤɢɣ   
ɩɟɪɟɜɢɳɭє ȽȾɊ ɧɚ β-7  ɞȻȺ.   

Ⱥɧɚɥɿɡ ɭɦɨɜ ɩɪɚɰɿ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ ɡ ɜɢɪɨɛɧɢɰɬɜɚ ɮɟɪɦɟɧɬɧɨɝɨ ɩɪɟɩɚɪɚɬɭ ɤɚɬɚɥɚɡɢ 
ɩɨɤɚɡɚɥɢ, ɳɨ ɧɚ ɨɤɪɟɦɢɯ ɞɿɥɹɧɤɚɯ ɦɚє ɦɿɫɰɟ ɩɟɪɟɜɢɳɟɧɧɹ ȽȾɊ ɲɭɦɭ ɧɚ β-1β ɞȻȺ; 
ɧɟɜɿɞɩɨɜɿɞɧɿɫɬɶ ɝɿɝɿєɧɿɱɧɢɦ ɪɟɝɥɚɦɟɧɬɚɦ ɩɚɪɚɦɟɬɪɿɜ ɦɿɤɪɨɤɥɿɦɚɬɭ (ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɿɬɪɹ ɞɨ 
+31

ɨɋ ; ɜɿɞɧɨɫɧɚ ɜɨɥɨɝɿɫɬɶ βγ-37%). ȼɿɞɡɧɚɱɟɧɨ ɡɧɚɱɧɟ  ɩɢɥɨɭɬɜɨɪɟɧɧɹ (15,4-γ,9 ɦɝ/ɦγ ), ɚ 
ɬɚɤ ɫɚɦɨ ɧɚɞɯɨɞɠɟɧɧɹ ɜ ɩɨɜɿɬɪɹ ɫɚɦɨɝɨ ɮɟɪɦɟɧɬɭ ɤɚɬɚɥɚɡɢ. ɍ ɩɨɜɿɬɪɿ ɜɢɪɨɛɧɢɱɢɯ 
ɩɪɢɦɿɳɟɧɶ ɜɢɡɧɚɱɚɜɫɹ ɦɿɰɟɥɿɣ ɲɬɚɦɭ-ɩɪɨɞɭɰɟɧɬɚ ɤɚɬɚɥɚɡɢ, ɚ ɬɚɤɨɠ ɪɿɡɧɚ ɦɿɤɪɨɮɥɨɪɚ ɭ 
ɜɢɝɥɹɞɿ ɩɚɥɢɱɨɤ ɿ ɤɨɤɿɜ. 

Ƚɿɝɿєɧɿɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɜ ɰɟɯɭ ɩɨ ɜɢɪɨɛɧɢɰɬɜɭ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨɝɨ ɤɚɪɨɬɢɧɭ 

ɩɨɤɚɡɚɥɢ, ɳɨ ɩɪɨɰɟɫ ɨɞɟɪɠɚɧɧɹ ɩɪɟɩɚɪɚɬɭ ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ ɧɚɞɯɨɞɠɟɧɧɹɦ ɭ ɩɨɜɿɬɪɹ 

ɜɢɪɨɛɧɢɱɢɯ ɩɪɢɦɿɳɟɧɶ ɲɤɿɞɥɢɜɢɯ ɪɟɱɨɜɢɧ, ɳɨ ɜɤɥɸɱɚɸɬɶ ɜ ɫɟɛɟ ɩɢɥ, ɩɪɨɬɟʀɧ, ɫɚɧɬɨɯɢɧ 

ɬɚ ɿɧ. ȼɢɞɿɥɟɧɧɹ ɰɢɯ ɪɟɱɨɜɢɧ ɨɛɭɦɨɜɥɟɧɚ ɬɟɯɧɨɥɨɝɿɱɧɢɦɢ ɨɫɨɛɥɢɜɨɫɬɹɦɢ ɩɪɨɰɟɫɭ ɿ 
ɩɨɜ'ɹɡɚɧɨ ɡ ɧɟɞɨɫɤɨɧɚɥɿɫɬɸ ɨɛɥɚɞɧɚɧɧɹ, ɡ ɣɨɝɨ ɪɨɡɝɟɪɦɟɬɢɡɚɰɿєɸ ɩɪɢ ɨɤɪɟɦɢɯ ɨɩɟɪɚɰɿɹɯ, ɚ 

ɬɚɤɨɠ, ɦɨɠɥɢɜɨ, ɡ ɧɟɜɞɚɥɢɦ ɜɢɛɨɪɨɦ ɦɿɫɰɹ ɞɥɹ ɩɨɜɿɬɪɨɡɚɛɿɪɧɢɯ ɤɚɦɟɪ ɡɚɝɚɥɶɧɨɨɛɦɿɧɧɨʀ 
ɜɟɧɬɢɥɹɰɿʀ. 

ɇɚɣɛɿɥɶɲɚ ɤɿɥɶɤɿɫɬɶ ɩɪɨɬɟʀɧɭ ɿ ɫɚɧɬɨɯɢɧɚ ɜɢɹɜɥɟɧɨ ɧɚ ɮɿɥɶɬɪɚɯ, ɩɪɢ ɜɢɛɢɜɚɧɧɿ 
ɝɨɬɨɜɨʀ ɩɪɨɞɭɤɰɿʀ, ɬɨɛɬɨ ɜ ɬɢɯ ɦɿɫɰɹɯ, ɞɟ ɦɚє ɦɿɫɰɟ ɪɨɡɝɟɪɦɟɬɢɡɚɰɿɹ ɩɪɨɰɟɫɭ ɿ 
ɜɢɩɚɪɨɜɭɜɚɧɧɹ ɜ ɩɨɜɿɬɪɹ ɜɢɪɨɛɧɢɱɢɯ ɩɪɢɦɿɳɟɧɶ ɪɟɱɨɜɢɧ, ɳɨ ɧɚɤɨɩɢɱɭɸɬɶɫɹ ɜ ɛɿɨɦɚɫɿ. 
ȼɢɹɜɥɟɧɚ ɡɧɚɱɧɚ ɤɿɥɶɤɿɫɬɶ ɫɚɧɬɨɯɢɧɚ ɧɚ ɪɨɛɨɱɢɯ ɦɿɫɰɹɯ ɜ ɥɚɛɨɪɚɬɨɪɧɢɯ ɩɪɢɦɿɳɟɧɧɹɯ 
ɰɟɯɭ ɩɨɜ'ɹɡɚɧɨ, ɦɚɛɭɬɶ, ɡ ɜɿɞɫɭɬɧɿɫɬɸ ɦɿɫɰɟɜɢɯ ɜɟɧɬɢɥɹɰɿɣɧɢɯ ɩɪɢɫɬɪɨʀɜ.  
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Ɍɟɦɩɟɪɚɬɭɪɧɢɣ ɪɟɠɢɦ ɩɨɜɿɬɪɹ ɿ ɜɿɞɧɨɫɧɚ ɜɨɥɨɝɿɫɬɶ ɜ ɰɟɯɭ ɜ ɯɨɥɨɞɧɢɣ ɿ ɬɟɩɥɢɣ 
ɩɟɪɿɨɞɢ ɪɨɤɭ, ɜ ɨɫɧɨɜɧɨɦɭ ɧɟ ɜɿɞɩɨɜɿɞɚє ɧɨɪɦɚɬɢɜɧɢɦ ɜɟɥɢɱɢɧɚɦ, ɩɟɪɟɞɛɚɱɟɧɢɦ ȽɈɋɌ 
12.005-88, ɳɨ ɩɨɜ'ɹɡɚɧɨ, ɧɚɫɚɦɩɟɪɟɞ, ɡ ɨɫɨɛɥɢɜɨɫɬɹɦɢ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ. 

ɇɚɣɛɿɥɶɲɿ ɪɿɜɧɿ ɡɜɭɤɭ ɡɚɪɟєɫɬɪɨɜɚɧɿ ɧɚ ɞɿɥɹɧɰɿ ɜɚɤɭɭɦɧɨɝɨ ɫɭɲɿɧɧɹ ɛɿɨɦɚɫɢ ɬɚ 
ɜɿɞɞɿɥɟɧɧɿ ɮɟɪɦɟɧɬɚɰɿʀ, ɚ ɬɚɤɨɠ ɜ ɤɨɦɩɪɟɫɨɪɧɨɦɭ ɜɿɞɞɿɥɟɧɧɿ. ɉɟɪɟɜɢɳɟɧɧɹ ȽȾɊ ɡɜɭɤɭ 
ɪɟєɫɬɪɭɜɚɥɢɫɹ ɧɚ ɪɿɜɧɿ β-9 ɞȻȺ.   

Ɍɚɤɢɦ ɱɢɧɨɦ, ɭɡɚɝɚɥɶɧɸɸɱɢ ɞɚɧɿ ɝɿɝɿєɧɿɱɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɧɚ ɡɚɡɧɚɱɟɧɢɯ ɜɢɳɟ 
ɩɿɞɩɪɢєɦɫɬɜɚɯ, ɦɨɠɧɚ ɫɤɚɡɚɬɢ, ɳɨ ɫɭɱɚɫɧɿ ɛɿɨɬɟɯɧɨɥɨɝɿɱɧɿ ɩɪɨɰɟɫɢ ɳɟ ɧɟɞɨɫɬɚɬɧɶɨ 
ɞɨɫɤɨɧɚɥɿ, ɳɨ, ɛɟɡɫɭɦɧɿɜɧɨ, ɩɨɡɧɚɱɚєɬɶɫɹ ɧɚ ɭɦɨɜɚɯ ɩɪɚɰɿ. Ȼɿɥɶɲɿɫɬɶ ɮɚɤɬɨɪɿɜ 
ɜɢɪɨɛɧɢɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɧɟ ɜɿɞɩɨɜɿɞɚɸɬɶ ɝɿɝɿєɧɿɱɧɢɦ ɪɟɝɥɚɦɟɧɬɚɦ, ɚ ɡɚ ɡɧɚɱɢɦɿɫɬɸ 
ɪɨɡɬɚɲɨɜɭɸɬɶɫɹ ɜ ɧɚɫɬɭɩɧɨɦɭ ɩɨɪɹɞɤɭ: ɛɿɨɥɨɝɿɱɧɿ, ɮɿɡɢɱɧɿ, ɯɿɦɿɱɧɿ. 

Ⱥɧɚɥɿɡɭɸɱɢ ɦɿɤɪɨɛɧɢɣ ɮɚɤɬɨɪ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨɝɨ ɫɢɧɬɟɡɭ, ɫɥɿɞ 
ɡɚɡɧɚɱɢɬɢ, ɳɨ ɩɿɞɩɪɢєɦɫɬɜɨ ɡ ɜɢɪɨɛɧɢɰɬɜɚ ɚɦɿɧɨɤɢɫɥɨɬ, є ɜɿɞɧɨɫɧɨ ɱɢɫɬɢɦ. Ɂɚɝɚɥɶɧɢɣ 
ɜɦɿɫɬ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɩɪɢ ɜɢɤɨɧɚɧɧɿ ɨɫɧɨɜɧɢɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɨɩɟɪɚɰɿɣ ɛɭɥɨ ɧɟɡɧɚɱɧɢɦ ɿ 
ɫɤɥɚɞɚɥɨ ɜɿɞ 1,5ɯ102

-9,7ɯ103
 ɄɍɈ/ɦ3

 ɩɨɜɿɬɪɹ. Ʉɿɥɶɤɚ ɡɛɿɥɶɲɭɜɚɥɢɫɹ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɜ ɰɟɯɭ ɫɭɲɤɢ ɿ ɝɨɬɨɜɨʀ ɩɪɨɞɭɤɰɿʀ, ɨɞɧɚɤ ɧɟ ɩɟɪɟɜɢɳɭɜɚɥɢ ɞɨɩɭɫɬɢɦɿ ɪɿɜɧɿ. 
ɍ ɜɢɞɨɜɨɦɭ ɜɿɞɧɨɲɟɧɧɿ ɩɟɪɟɜɚɠɚɥɢ ɫɚɩɪɨɮɿɬɧɿ  ɜɢɞɢ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ. ɉɪɨɞɭɰɟɧɬɨɦ 
ɥɿɡɢɧɭ є ɩɪɟɞɫɬɚɜɧɢɤ ɤɨɪɢɧɟɛɚɤɬɟɪɿɣ ɪɨɞɭ BrОЯТЛКМЭОrТЮЦ, ȽȾɄ ɹɤɨɝɨ ɜ ɩɨɜɿɬɪɿ ɪɨɛɨɱɨʀ 
ɡɨɧɢ ɫɤɥɚɞɚє 104

 ɄɍɈ/ɦ3
 ɩɨɜɿɬɪɹ. ɋɥɿɞ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɦɿɤɪɨɛ-ɩɪɨɞɭɰɟɧɬ ɜɢɹɜɥɹɜɫɹ ɭ 

ɜɿɞɞɿɥɟɧɧɿ ɮɟɪɦɟɧɬɚɰɿʀ, ɨɞɧɚɤ ɭ ɤɨɧɰɟɧɬɪɚɰɿɹɯ, ɳɨ ɧɟ ɩɟɪɟɜɢɳɭɸɬɶ ȽȾɄ. 
ɇɚ ɩɿɞɩɪɢєɦɫɬɜɿ ɩɨ ɜɢɪɨɛɧɢɰɬɜɭ ɤɚɬɚɥɚɡɢ, ɫɩɨɫɬɟɪɿɝɚɥɚɫɹ ɞɟɳɨ ɿɧɲɚ ɤɚɪɬɢɧɚ. 

Ɂɚɝɚɥɶɧɢɣ ɜɦɿɫɬ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ ɫɬɚɧɨɜɢɥɚ 9,0ɯ102
-1,γɯ104

 ɄɍɈ/ɦ3
 ɩɨɜɿɬɪɹ. ɇɚɣɛɿɥɶɲɿ 

ɤɨɧɰɟɧɬɪɚɰɿʀ ɜɢɹɜɥɹɥɢɫɹ ɩɪɢ ɬɚɤɢɯ ɨɩɟɪɚɰɿɹɯ ɹɤ ɮɟɪɦɟɧɬɚɰɿɹ, ɰɟɧɬɪɢɮɭɝɭɜɚɧɧɹ ɿ ɫɭɲɤɚ. ɍ 
ɜɢɞɨɜɨɦɭ ɜɿɞɧɨɲɟɧɧɿ ɦɿɤɪɨɮɥɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɨɫɧɨɜɧɨɦɭ ɤɨɤɨɜɢɦɢ ɬɚ  
ɩɚɥɨɱɤɨɜɢɞɧɢɦɢ ɮɨɪɦɚɦɢ ɛɚɤɬɟɪɿɣ. Ⱦɪɿɠɞɠɿ ɿ ɚɤɬɢɧɨɦɿɰɟɬɢ ɧɟ ɜɢɹɜɥɹɥɢɫɹ, ɚ ɩɥɿɫɧɹɜɿ 
ɝɪɢɛɢ ɛɭɥɢ ɩɪɢɫɭɬɧɿ ɭ ɜɫɿɯ ɩɪɢɦɿɳɟɧɧɹɯ, ɧɚ ɜɫɿɯ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɟɬɚɩɚɯ. ɉɪɨɞɭɰɟɧɬɨɦ 
ɤɚɬɚɥɚɡɢ є ɰɜɿɥɟɜɢɣ ɝɪɢɛ PОЧТМТХХТЮЦ ЯТЭКХО,  ɩɪɢ ɨɩɟɪɚɰɿɹɯ ɮɟɪɦɟɧɬɚɰɿʀ ɿ ɮɿɥɶɬɪɚɰɿʀ, ɬɨɛɬɨ 
ɬɚɦ, ɞɟ є ɠɢɬɬєɡɞɚɬɧɢɣ ɦɿɰɟɥɿɣ ɝɪɢɛɚ, ɣɨɝɨ ɤɨɧɰɟɧɬɪɚɰɿʀ  ɩɟɪɟɜɢɳɭɜɚɥɢ ɞɨɩɭɫɬɢɦɿ ɪɿɜɧɿ ɜ 
1,5-β,5 ɪɚɡɢ. 

Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ ɡ ɜɢɪɨɛɧɢɰɬɜɚ ɤɚɪɨɬɢɧɭ ɩɨɤɚɡɚɥɢ, ɳɨ 

ɡɚɝɚɥɶɧɟ ɦɿɤɪɨɛɧɟ ɱɢɫɥɨ ɤɨɥɢɜɚɥɨɫɹ ɜ ɦɟɠɚɯ ɜɿɞ 1,1ɯ102
 ɞɨ 1,6ɯ103

 ɄɍɈ/ɦ3
 ɩɨɜɿɬɪɹ, ɳɨ 

ɡɧɚɯɨɞɢɬɶɫɹ ɜ ɦɟɠɚɯ ɞɨɩɭɫɬɢɦɨɝɨ. Ɂɚ ɜɢɞɨɜɢɦ ɫɤɥɚɞɨɦ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ ɜɿɞɧɨɫɢɥɢɫɹ ɞɨ 

ɫɚɩɪɨɮɿɬɿɜ. ɋɚɧɿɬɚɪɧɨ-ɩɨɤɚɡɨɜɿ ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ ɜɢɹɜɥɟɧɿ ɧɟ ɛɭɥɢ. ɉɪɨɞɭɰɟɧɬɨɦ ɤɚɪɨɬɢɧɭ є 

Blakeslea trispora, ȽȾɄ ɹɤɨɝɨ ɜ ɩɨɜɿɬɪɿ ɜɢɪɨɛɧɢɱɢɯ ɩɪɢɦɿɳɟɧɶ ɫɬɚɧɨɜɢɬɶ 10
4
 ɄɍɈ/ɦ3

 

ɩɨɜɿɬɪɹ. ɍ ɜɢɪɨɛɧɢɱɢɯ ɩɪɢɦɿɳɟɧɧɹɯ ɦɿɤɪɨɛ-ɩɪɨɞɭɰɟɧɬ ɛɭɜ ɜɢɹɜɥɟɧɢɣ ɜ ɧɟɡɧɚɱɧɢɯ 

ɤɿɥɶɤɨɫɬɹɯ. 

Ⱦɨɫɥɿɞɠɟɧɧɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɩɨɜɿɬɪɹ ɜ ɪɚɣɨɧɿ ɨɛɫɬɟɠɭɜɚɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɧɟ 
ɜɢɹɜɥɹɥɨ ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ- ɩɪɨɞɭɰɟɧɬɿɜ ɭ ɜɿɞɿɛɪɚɧɢɯ ɡɪɚɡɤɚɯ. 

Ȼɭɥɨ ɩɪɨɜɟɞɟɧɨ ɦɟɞɢɱɧɟ ɨɛɫɬɟɠɟɧɧɹ ɭ β69 ɪɨɛɿɬɧɢɤɿɜ ɩɿɞɩɪɢєɦɫɬɜ 
ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨɝɨ ɫɢɧɬɟɡɭ.    

Ⱥɧɚɥɿɡ ɪɟɡɭɥɶɬɚɬɿɜ ɩɪɨɜɟɞɟɧɨɝɨ ɨɛɫɬɟɠɟɧɧɹ ɫɜɿɞɱɢɬɶ ɩɪɨ ɬɟ, ɳɨ ɧɚɣɛɿɥɶɲ ɱɚɫɬɨɸ ɭ 
ɤɨɧɬɢɧɝɟɧɬɭ ɨɛɫɬɟɠɟɧɢɯ ɜɢɹɜɢɥɚɫɹ ɩɚɬɨɥɨɝɿɹ ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɨʀ ɫɢɫɬɟɦɢ ɿ ɨɪɝɚɧɿɜ ɞɢɯɚɧɧɹ. 

ɉɚɬɨɥɨɝɿɹ ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɨʀ ɫɢɫɬɟɦɢ ɜɤɥɸɱɚɥɚ ɪɿɡɧɿ ɮɨɪɦɢ ɡɚɯɜɨɪɸɜɚɧɶ. ȼɫɶɨɝɨ ɡ 
ɡɚɯɜɨɪɸɜɚɧɧɹ ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɨʀ ɫɢɫɬɟɦɢ ɛɭɥɨ 85 ɨɫɿɛ (γ1,6+γ,0% ɡɚɝɚɥɶɧɨɝɨ ɱɢɫɥɚ 
ɨɛɫɬɟɠɟɧɢɯ) ɡ ɤɨɥɢɜɚɧɧɹɦɢ ɜɿɞ β0,6% ɞɨ γ7,8% ɭ ɪɿɡɧɢɯ ɝɪɭɩɚɯ. 

Ȼɿɥɶɲ ɩɨɤɚɡɨɜɢɦɢ ɜ ɰɶɨɦɭ ɩɥɚɧɿ ɜɢɹɜɢɥɢɫɹ ɡɚɯɜɨɪɸɜɚɧɧɹ ɛɪɨɧɯɨ-ɥɟɝɟɧɟɜɨʀ 
ɫɢɫɬɟɦɢ, ɹɤɿ ɭ ɪɨɛɨɱɢɯ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɜɢɪɨɛɧɢɰɬɜ ɩɪɨɹɜɥɹɥɢɫɹ ɜ ɨɫɧɨɜɧɨɦɭ ɨɞɧɿєɸ 
ɮɨɪɦɨɸ ɩɚɬɨɥɨɝɿʀ - ɯɪɨɧɿɱɧɢɦ ɛɪɨɧɯɿɬɨɦ, ɡ  ɜɢɪɚɠɟɧɢɦ ɨɛɫɬɪɭɤɬɢɜɧɢɦ ɤɨɦɩɨɧɟɧɬɨɦ ɭ 
ɪɨɛɿɬɧɢɤɿɜ ɰɟɯɭ ɩɨ ɜɢɪɨɛɧɢɰɬɜɭ ɤɚɬɚɥɚɡɢ, ɞɟɳɨ ɪɿɞɲɟ - ɭ ɪɨɛɿɬɧɢɤɿɜ ɜɢɪɨɛɧɢɰɬɜɚ 
ɤɨɪɦɨɜɨɝɨ ɤɚɪɨɬɢɧɭ. ɑɚɫɬɨɬɚ ɞɚɧɨʀ ɩɚɬɨɥɨɝɿʀ ɜ ɡɚɡɧɚɱɟɧɢɯ ɰɟɯɚɯ ɫɬɚɧɨɜɢɥɚ β6,5-28,6% 

ɱɢɫɥɚ ɨɛɫɬɟɠɟɧɢɯ ɪɨɛɿɬɧɢɤɿɜ. Ɉɫɨɛɥɢɜɨ ɜɢɫɨɤɢɣ ɪɿɜɟɧɶ ɯɪɨɧɿɱɧɨɝɨ ɛɪɨɧɯɿɬɭ ɛɭɜ ɭ 
ɪɨɛɿɬɧɢɰɶ ɰɟɯɭ ɜɢɪɨɛɧɢɰɬɜɚ ɤɚɪɨɬɢɧɭ - β8,6%. ɇɚɜɟɞɟɧɿ ɩɨɤɚɡɧɢɤɢ ɱɚɫɬɨɬɢ ɯɪɨɧɿɱɧɨɝɨ 
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ɛɪɨɧɯɿɬɭ ɡɧɚɱɧɨ ɩɟɪɟɜɢɳɭɸɬɶ ɩɨɤɚɡɧɢɤɢ ɱɚɫɬɨɬɢ ɯɪɨɧɿɱɧɨɝɨ ɛɪɨɧɯɿɬɭ ɫɟɪɟɞ ɧɚɫɟɥɟɧɧɹ ɜ 
ɰɿɥɨɦɭ (ɧɟ ɛɿɥɶɲɟ 10%). Ɂɚɡɧɚɱɟɧɚ ɛɪɨɧɯɨ-ɥɟɝɟɧɟɜɚ ɩɚɬɨɥɨɝɿɹ ɦɨɠɟ ɛɭɬɢ ɨɛɭɦɨɜɥɟɧɚ 
ɧɚɹɜɧɿɫɬɸ ɭ ɩɨɜɿɬɪɿ ɪɨɛɨɱɨʀ ɡɨɧɢ ɩɪɨɬɟʀɧ – ɜɦɿɫɧɢɯ  ɚɟɪɨɡɨɥɿɜ. ɍ ɪɨɛɿɬɧɢɤɿɜ ɜɢɪɨɛɧɢɰɬɜɚ 
ɤɚɪɨɬɢɧɭ ɯɪɨɧɿɱɧɢɣ ɞɢɮɭɡɧɢɣ ɛɪɨɧɯɿɬ ɧɟɪɿɞɤɨ ɩɨєɞɧɭɜɚɜɫɹ ɡ ɩɚɬɨɥɨɝɿєɸ ɜɟɪɯɧɿɯ 
ɞɢɯɚɥɶɧɢɯ ɲɥɹɯɿɜ, ɪɨɡɜɢɜɚɜɫɹ ɩɪɨɬɹɝɨɦ ɩɟɪɲɢɯ 5 ɪɨɤɿɜ ɪɨɛɨɬɢ ɧɚ ɰɶɨɦɭ ɩɿɞɩɪɢєɦɫɬɜɿ ɿ ɧɚ 
ɞɿɥɹɧɤɚɯ, ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ, ɞɟ ɤɨɧɬɚɤɬ ɡ ɜɢɯɿɞɧɢɦɢ ɿ ɤɿɧɰɟɜɢɦɢ ɩɪɨɞɭɤɬɚɦɢ 
ɫɢɧɬɟɡɭ ɤɚɪɨɬɢɧɭ ɛɭɜ ɧɚɣɛɿɥɶɲ ɦɚɫɢɜɧɢɦ. ɏɚɪɚɤɬɟɪɧɢɦ ɞɥɹ ɰɿєʀ ɩɚɬɨɥɨɝɿʀ ɛɭɥɨ ɧɟ ɬɿɥɶɤɢ 
ɪɚɧɧɿɣ ɪɨɡɜɢɬɨɤ (ɜ ɩɟɪɲɿ 5 ɪɨɤɿɜ ɪɨɛɨɬɢ) ɚɥɟ ɿ ɨɛɫɬɪɭɤɬɢɜɧɢɣ ɯɚɪɚɤɬɟɪ ɩɨɪɭɲɟɧɧɹ 
ɜɟɧɬɢɥɹɰɿɣɧɨʀ ɮɭɧɤɰɿʀ ɥɟɝɟɧɶ. 

ɍ ɩɨɨɞɢɧɨɤɢɯ ɜɢɩɚɞɤɚɯ ɭ ɪɨɛɨɱɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɞɿɚɝɧɨɫɬɨɜɚɧɨ ɞɟɪɦɚɬɢɬɢ, ɹɤɿ ɦɨɝɥɢ 
ɛɭɬɢ ɨɛɭɦɨɜɥɟɧɿ ɜɩɥɢɜɨɦ ɩɨɞɪɚɡɧɸɸɱɢɯ ɪɟɱɨɜɢɧ ɧɚ ɲɤɿɪɧɿ ɩɨɤɪɢɜɢ ɚɛɨ ɤɨɧɬɚɤɬɨɦ ɡ 
ɜɢɪɨɛɧɢɱɢɦɢ ɚɥɟɪɝɟɧɚɦɢ. ȼɢɹɜɥɟɧɧɹ ɫɩɟɰɢɮɿɱɧɢɯ ɚɧɬɢɬɿɥ ɞɨ ɤɚɪɨɬɢɧɭ, ɤɿɥɶɤɿɫɧɨ 
ɧɚɪɨɫɬɚɸɱɢɯ ɭ ɩɪɨɰɟɫɿ ɫɩɨɫɬɟɪɟɠɟɧɧɹ ɩɿɞɬɜɟɪɞɠɭє ɡɚɥɟɠɧɿɫɬɶ ɞɟɪɦɚɬɢɬɿɜ ɭ ɪɨɛɨɱɢɯ 
ɡɚɡɧɚɱɟɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɜɿɞ ɭɦɨɜ ɩɪɚɰɿ. 

Ɉɫɨɛɥɢɜɨʀ ɭɜɚɝɢ ɡɚɫɥɭɝɨɜɭє ɜɢɹɜɥɟɧɚ ɭ ɪɨɛɨɱɢɯ ɨɛɫɬɟɠɟɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ, ɪɿɜɟɧɶ ɿ 
ɨɫɨɛɥɢɜɨɫɬɿ ɛɪɨɧɯɨɥɟɝɟɧɟɜɨʀ ɩɚɬɨɥɨɝɿʀ, ɡɨɤɪɟɦɚ ɯɪɨɧɿɱɧɨɝɨ ɨɛɫɬɪɭɤɬɢɜɧɨɝɨ ɛɪɨɧɯɿɬɭ ɬɚ 
ɩɨɪɭɲɟɧɧɹɦ ɜɟɧɬɢɥɹɰɿɣɧɨʀ ɮɭɧɤɰɿʀ ɥɟɝɟɧɿɜ. ɐɹ ɮɨɪɦɚ ɩɚɬɨɥɨɝɿʀ ɧɚ ɜɫɿɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɿ 
ɨɫɨɛɥɢɜɨ ɭ ɪɨɛɿɬɧɢɤɿɜ ɜɢɪɨɛɧɢɰɬɜɚ ɤɨɪɦɨɜɨɝɨ ɤɚɪɨɬɢɧɭ ɦɚє ɹɜɧɭ ɩɪɨɮɟɫɿɣɧɨ - ɜɢɪɨɛɧɢɱɭ 
ɨɛɭɦɨɜɥɟɧɿɫɬɶ. Ɉɬɪɢɦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ  ɜɢɦɚɝɚɸɬɶ  ɜɧɟɫɟɧɧɹ ɜɿɞɩɨɜɿɞɧɢɯ ɤɨɪɟɤɬɢɜ ɜ ɭɦɨɜɢ 
ɩɪɚɰɿ, ɪɟɬɟɥɶɧɨɝɨ ɨɝɥɹɞɭ ɩɪɢ ɩɪɢɣɨɦɿ ɧɚ ɪɨɛɨɬɭ ɜ ɭɦɨɜɚɯ, ɞɟ ɿɫɧɭє ɧɟɛɟɡɩɟɤɚ  
ɫɟɧɫɢɛɿɥɿɡɚɰɿʀ ɩɪɨɬɟʀɧɜɦɿɳɭɸɱɢɦɢ ɚɟɪɨɡɨɥɹɦɢ. ɉɪɢ ɩɟɪɿɨɞɢɱɧɢɯ ɦɟɞɢɱɧɢɯ ɨɝɥɹɞɚɯ 
ɜɢɹɜɥɟɧɧɹ ɪɨɛɿɬɧɢɤɿɜ ɡ ɩɨɱɚɬɤɨɜɢɦɢ ɩɪɨɹɜɚɦɢ ɛɪɨɧɯɨɥɟɝɟɧɟɜɨʀ ɩɚɬɨɥɨɝɿʀ ɞɨɡɜɨɥɢɬɶ ɧɟ 
ɞɨɜɨɞɢɬɢ ɪɨɛɿɬɧɢɤɿɜ ɞɨ  ɩɨɜɧɨʀ ɜɬɪɚɬɢ ɩɪɨɮɟɫɿɣɧɨʀ ɿ ɡɚɝɚɥɶɧɨʀ ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ. Ⱦɥɹ 
ɪɨɛɿɬɧɢɤɿɜ ɡ ɩɪɨɹɜɚɦɢ ɛɪɨɧɯɨ-ɥɟɝɟɧɟɜɨʀ ɩɚɬɨɥɨɝɿʀ ɧɟɨɛɯɿɞɧɨ ɩɪɨɜɟɞɟɧɧɹ ɜɿɞɩɨɜɿɞɧɢɯ 
ɪɟɚɛɿɥɿɬɚɰɿɣɧɢɯ ɡɚɯɨɞɿɜ (ɥɿɤɭɜɚɧɧɹ ɜ ɩɪɨɮɿɥɶɧɢɯ ɫɚɧɚɬɨɪɿɹɯ, ɩɨɥɿɩɲɟɧɧɹ ɭɦɨɜ ɩɪɚɰɿ, 
ɩɟɪɟɜɟɞɟɧɧɹ ɧɚ ɿɧɲɭ ɞɿɥɹɧɤɭ ɪɨɛɨɬɢ, ɳɨ ɜɢɤɥɸɱɚє ɤɨɧɬɚɤɬ ɡ ɩɪɨɬɟʀɧɜɦɿɳɭɸɱɢɦɢ 
ɚɟɪɨɡɨɥɹɦɢ. 

ɏɜɨɪɨɛɢ ɝɟɩɚɬɨɛɿɥɿɚɪɧɨʀ ɫɢɫɬɟɦɢ (ɯɪɨɧɿɱɧɢɣ ɯɨɥɟɰɢɫɬɢɬ ɚɛɨ ɯɨɥɟɰɢɫɬɨɩɚɧɤɪɟɚɬɢɬ, 
ɯɪɨɧɿɱɧɢɣ ɝɟɩɚɬɢɬ) ɜɿɞɦɿɱɟɧɨ ɭ 59 ɨɛɫɬɟɠɟɧɢɯ - 21,8% ɡɚɝɚɥɶɧɨɝɨ ɱɢɫɥɚ ɨɛɫɬɟɠɟɧɢɯ ɡ 
ɤɨɥɢɜɚɧɧɹɦɢ ɱɚɫɬɨɬɢ ɜɿɞ 8,6% ɞɨ 48,8% ɜ ɨɤɪɟɦɢɯ ɝɪɭɩɚɯ. ɇɚɣɛɿɥɶɲ ɱɚɫɬɨɸ ɩɚɬɨɥɨɝɿɹ 
ɩɟɱɿɧɤɢ ɿ ɠɨɜɱɨɜɢɜɿɞɧɢɯ ɲɥɹɯɿɜ ɛɭɥɚ ɭ ɪɨɛɿɬɧɢɤɿɜ ɜɢɪɨɛɧɢɰɬɜɚ ɤɚɪɨɬɢɧɭ, ɚ ɬɚɤɨɠ ɭ 
ɪɨɛɿɬɧɢɤɿɜ ɜɢɪɨɛɧɢɰɬɜɚ ɥɿɡɢɧɭ. Ɂɚɡɧɚɱɟɧɚ ɩɚɬɨɥɨɝɿɹ ɩɟɱɿɧɤɢ ɿ ɠɨɜɱɨɜɢɜɿɞɧɢɯ ɲɥɹɯɿɜ 
ɧɚɣɱɚɫɬɿɲɟ ɨɛɭɦɨɜɥɟɧɚ ɧɚɹɜɧɿɫɬɸ ɯɪɨɧɿɱɧɢɯ ɜɨɝɧɢɳ ɿɧɮɟɤɰɿʀ ɜ ɨɪɝɚɧɿɡɦɿ ɬɚɤɢɯ, ɹɤ 
ɯɪɨɧɿɱɧɢɣ ɬɨɧɡɢɥɿɬ, ɚɥɟ ɦɨɠɟ ɪɨɡɜɢɜɚɬɢɫɹ ɩɪɢ ɩɨɪɭɲɟɧɧɹɯ ɿɦɭɧɧɨʀ ɪɟɚɤɬɢɜɧɨɫɬɿ 
(ɨɫɨɛɥɢɜɨ ɰɟ ɜɿɞɧɨɫɢɬɶɫɹ ɞɨ ɯɪɨɧɿɱɧɨɝɨ ɝɟɩɚɬɢɬɭ) ɚɛɨ ɦɨɠɟ ɫɥɭɠɢɬɢ ɩɪɨɹɜɨɦ ɬɨɤɫɢɱɧɨɝɨ 
ɭɪɚɠɟɧɧɹ ɩɟɱɿɧɤɢ. 

ɋɟɪɟɞ ɡɚɯɜɨɪɸɜɚɧɶ ɰɟɧɬɪɚɥɶɧɨʀ ɧɟɪɜɨɜɨʀ ɫɢɫɬɟɦɢ ɭ ɨɛɫɬɟɠɟɧɢɯ ɩɟɪɟɜɚɠɚɥɢ ɬɚɤɿ 
ɮɨɪɦɢ ɩɚɬɨɥɨɝɿʀ ɹɤ ɜɟɝɟɬɚɬɢɜɧɨ-ɫɭɞɢɧɧɚ ɞɢɫɬɨɧɿɹ, ɰɟɪɟɛɪɚɥɶɧɢɣ ɚɧɝɿɨɞɿɫɬɨɧɿɱɟɫɤɿɣ 
ɫɢɧɞɪɨɦ ɡ ɫɯɢɥɶɧɿɫɬɸ ɞɨ ɚɪɬɟɪɿɚɥɶɧɨʀ ɝɿɩɟɪɬɟɧɡɿʀ. ɑɚɫɬɨɬɚ ɩɨɪɭɲɟɧɧɹ ɰɟɧɬɪɚɥɶɧɨʀ 
ɧɟɪɜɨɜɨʀ ɫɢɫɬɟɦɢ ɜ ɫɟɪɟɞɧɶɨɦɭ ɫɬɚɧɨɜɢɥɚ β5,β% ɜɿɞ ɡɚɝɚɥɶɧɨɝɨ ɱɢɫɥɚ ɨɛɫɬɟɠɟɧɢɯ. Ɉɞɧɿєɸ 
ɡ ɩɪɢɱɢɧ ʀʀ ɪɨɡɜɢɬɤɭ ɦɨɠɟ ɫɥɭɠɢɬɢ ɿɧɬɟɧɫɢɜɧɢɣ ɜɢɪɨɛɧɢɱɢɣ ɲɭɦ ɧɚ ɨɤɪɟɦɢɯ ɞɿɥɹɧɤɚɯ 
ɩɪɨɢɡɜɨɞɫɬɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɭ. 

ɇɚɣɛɿɥɶɲ ɱɚɫɬɨɸ ɛɭɥɚ ɩɚɬɨɥɨɝɿɹ ɰɟɧɬɪɚɥɶɧɨʀ ɧɟɪɜɨɜɨʀ ɫɢɫɬɟɦɢ ɧɚ ɜɫɿɯ ɜɢɪɨɛɧɢɱɢɯ 
ɞɿɥɶɧɢɰɹɯ ɡ ɜɢɪɨɛɧɢɰɬɜɚ ɤɚɪɨɬɢɧɭ (ɨɫɨɛɥɢɜɨ ɭ ɪɨɛɨɱɢɯ ɩɚɬɨɤɨɜɨɝɨ ɿ ɤɨɪɦɨɜɨɝɨ ɰɟɯɿɜ). 
ȼɢɫɨɤɢɣ ɪɿɜɟɧɶ ʀʀ ɛɭɜ ɭ ɪɨɛɿɬɧɢɤɿɜ ɜɢɪɨɛɧɢɰɬɜɚ ɥɿɡɢɧɭ. ɇɚ ɰɶɨɦɭ ɜɢɪɨɛɧɢɰɬɜɿ ɱɚɫɬɨɬɚ 
ɞɚɧɨʀ ɩɚɬɨɥɨɝɿʀ ɫɬɚɧɨɜɢɥɚ ɜɿɞɩɨɜɿɞɧɨ γ9,1%, γγ,γ% ɬɚ γ1,1%. 

ɉɪɢɛɥɢɡɧɨ ɜ ɬɚɤɿɣ ɠɟ ɱɚɫɬɨɬɿ ɞɿɚɝɧɨɫɬɨɜɚɧɚ ɩɚɬɨɥɨɝɿɹ ɩɟɪɢɮɟɪɢɱɧɨʀ ɧɟɪɜɨɜɨʀ 
ɫɢɫɬɟɦɢ, ɹɤɚ ɩɪɨɹɜɥɹɥɚɫɹ, ɜ ɨɫɧɨɜɧɨɦɭ ɪɚɞɢɤɭɥɨɩɚɬɢɹɦɢ (ɩɟɪɟɜɚɠɧɨ ɩɨɩɟɪɟɤɨɜɨ-

ɤɪɢɠɨɜɿɣ) ɿ ɩɟɪɢɮɟɪɢɱɧɢɦ ɚɧɝɢɨɞɢɫɬɨɧɢɱɟɫɤɢɦ ɫɢɧɞɪɨɦɨɦ. ɉɚɬɨɥɨɝɿɹ ɩɟɪɢɮɟɪɢɱɧɨʀ 
ɧɟɪɜɨɜɨʀ ɫɢɫɬɟɦɢ ɦɨɝɥɚ ɛɭɬɢ ɨɛɭɦɨɜɥɟɧɚ ɡɧɚɱɧɨɸ ɮɿɡɢɱɧɢɦ ɧɚɜɚɧɬɚɠɟɧɧɹɦ ɿ ɜɢɦɭɲɟɧɢɦ 
ɩɨɥɨɠɟɧɧɹɦ ɬɿɥɚ ɩɪɢ ɜɢɤɨɧɚɧɧɿ ɬɪɭɞɨɜɢɯ ɨɩɟɪɚɰɿɣ, ɬɚɤ ɿ ɬɟɦɩɟɪɚɬɭɪɨɸ ɪɨɛɨɱɢɯ 
ɩɪɢɦɿɳɟɧɶ (ɨɯɨɥɨɞɠɟɧɧɹ), ɚɛɨ ɩɟɪɟɩɚɞɚɦɢ ɬɟɦɩɟɪɚɬɭɪɢ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. 
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ɇɚɣɛɿɥɶɲ ɱɚɫɬɨɸ ɰɹ ɩɚɬɨɥɨɝɿɹ ɛɭɥɚ ɭ ɪɨɛɿɬɧɢɤɿɜ ɤɨɪɦɨɜɨɝɨ ɰɟɯɭ ɜɢɪɨɛɧɢɰɬɜɚ ɤɚɪɨɬɢɧɭ, 
ɞɟ ɜɨɧɚ ɞɢɚɝɧɨɫɬɢɪɭɜɚɥɚɫɹ  ɭ ɤɨɠɧɨɝɨ ɬɪɟɬɶɨɝɨ ɪɨɛɨɱɨɝɨ 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɩɨɝɥɢɛɥɟɧɢɣ ɚɧɚɥɿɡ ɭɦɨɜ ɩɪɚɰɿ ɧɚ ɬɪɶɨɯ ɜɢɪɨɛɧɢɰɬɜɚɯ 
ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨɝɨ ɫɢɧɬɟɡɭ ɞɨɡɜɨɥɢɜ ɜɫɬɚɧɨɜɢɬɢ ɿ ɨɛґɪɭɧɬɭɜɚɬɢ ɩɪɢɱɢɧɢ ɜɢɧɢɤɧɟɧɧɹ 
ɩɪɨɮɟɫɿɣɧɨʀ ɩɚɬɨɥɨɝɿʀ ɭ ɩɪɚɰɿɜɧɢɤɿɜ ɞɚɧɨʀ ɝɚɥɭɡɿ ɜɿɞ ɧɟɞɨɫɤɨɧɚɥɨɫɬɿ ɫɚɦɨɝɨ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ 
ɩɪɨɰɟɫɭ, ɜɿɞ ɤɨɧɬɚɤɬɭ ɩɪɚɰɿɜɧɢɤɿɜ ɡ ɛɿɨɥɨɝɿɱɧɨ-ɚɤɬɢɜɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ, ɹɤɿ ɡɞɚɬɧɿ ɱɢɧɢɬɢ 
ɧɟɫɩɪɢɹɬɥɢɜɢɣ ɜɩɥɢɜ ɧɚ ɨɪɝɚɧɿɡɦ ɪɨɛɿɬɧɢɤɿɜ ɿ ɛɭɬɢ ɱɢɧɧɢɤɨɦ ɪɢɡɢɤɭ ɞɥɹ ɞɚɧɨɝɨ 
ɤɨɧɬɢɧɝɟɧɬɭ.  

ɉɪɨɜɟɞɟɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɞɨɡɜɨɥɢɥɢ ɪɨɡɪɨɛɢɬɢ ɤɥɿɧɿɤɨ-ɝɿɝɿєɧɿɱɧɿ ɡɚɯɨɞɢ, ɫɩɪɹɦɨɜɚɧɿ 
ɧɚ ɨɩɬɢɦɿɡɚɰɿɸ ɜɢɪɨɛɧɢɱɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɬɚ ɩɪɨɮɿɥɚɤɬɢɤɢ ɩɪɨɮɟɫɿɣɧɨʀ ɡɚɯɜɨɪɸɜɚɧɨɫɬɿ. 
 

ȼиɫɧɨвɤи: 
1. ɇɚ ɜɫɿɯ ɟɬɚɩɚɯ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɨɞɟɪɠɚɧɧɹ ɛɿɨɩɪɟɩɚɪɚɬɿɜ ɲɥɹɯɨɦ 

ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨɝɨ ɫɢɧɬɟɡɭ ɪɨɛɿɬɧɢɤɢ ɩɿɞɞɚɸɬɶɫɹ ɞɿʀ ɤɨɦɩɥɟɤɫɭ ɜɢɪɨɛɧɢɱɢɯ ɮɚɤɬɨɪɿɜ, ɹɤɿ 
ɦɨɠɭɬɶ ɧɟɫɩɪɢɹɬɥɢɜɨ ɜɩɥɢɜɚɬɢ ɧɚ ʀɯ ɡɞɨɪɨɜ'ɹ. Ⱦɨ ɧɢɯ ɜɿɞɧɨɫɹɬɶɫɹ: ɩɿɞɜɢɳɟɧɚ ɚɛɨ ɡɧɢɠɟɧɚ 
ɬɟɦɩɟɪɚɬɭɪɚ, ɜɢɫɨɤɚ ɚɛɨ ɧɢɡɶɤɚ ɜɨɥɨɝɿɫɬɶ ɩɨɜɿɬɪɹ, ɯɿɦɿɱɧɿ ɪɟɱɨɜɢɧɢ ɭ ɜɢɝɥɹɞɿ ɝɚɡɿɜ ɿ 
ɚɟɪɨɡɨɥɿɜ, ɫɭɩɭɬɧɹ ɛɚɤɬɟɪɿɚɥɶɧɚ ɿ ɝɪɢɛɤɨɜɚ ɦɿɤɪɨɮɥɨɪɚ, ɩɢɥ, ɲɭɦ. 

β. Ɇɿɤɪɨɨɪɝɚɧɿɡɦɢ-ɩɪɨɞɭɰɟɧɬɢ ɛɭɥɢ ɜɢɹɜɥɟɧɿ ɧɚ ɜɫɿɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ 
ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨɝɨ ɫɢɧɬɟɡɭ ɩɪɢ ɜɢɤɨɧɚɧɧɿ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɨɩɟɪɚɰɿɣ, ɨɞɧɚɤ ɩɟɪɟɜɢɳɟɧɧɹ 
ȽȾɄ ɜ 1,5-β,5 ɪɚɡɢ ɫɩɨɫɬɟɪɿɝɚɥɨɫɹ ɬɿɥɶɤɢ ɩɪɢ ɜɢɪɨɛɧɢɰɬɜɿ ɤɚɬɚɥɚɡɢ.  

γ. Ɋɿɜɧɿ ɡɜɭɤɨɜɨɝɨ ɬɢɫɤɭ ɩɟɪɟɜɢɳɭɸɬɶ ȽȾɊ  ɧɚ β-9 ɞȻȺ ɧɚ ɨɤɪɟɦɢɯ ɞɿɥɹɧɤɚɯ 
ɜɿɞɞɿɥɟɧɧɹ ɮɟɪɦɟɧɬɚɰɿʀ, ɜɚɤɭɭɦɧɨɝɨ ɫɭɲɿɧɧɹ ɛɿɨɦɚɫɢ ɬɚ ɤɨɦɩɪɟɫɨɪɧɨʀ.  

4. ɇɚɣɛɿɥɶɲ ɩɨɲɢɪɟɧɢɦɢ ɮɨɪɦɚɦɢ ɩɚɬɨɥɨɝɿʀ ɭ ɪɨɛɿɬɧɢɤɿɜ ɜɫɿɯ ɨɛɫɬɟɠɭɜɚɧɢɯ 
ɩɿɞɩɪɢєɦɫɬɜ ɛɭɥɢ ɡɚɯɜɨɪɸɜɚɧɧɹ ɫɟɪɰɟɜɨ-ɫɭɞɢɧɧɨʀ ɫɢɫɬɟɦɢ, ɨɪɝɚɧɿɜ ɞɢɯɚɧɧɹ, ɹɤɿ 
ɩɪɨɹɜɥɹɸɬɶɫɹ ɞɢɮɭɡɧɢɦ ɯɪɨɧɿɱɧɢɦ ɛɪɨɧɯɿɬɨɦ ɿ ɯɪɨɧɿɱɧɢɦɢ ɡɚɩɚɥɶɧɢɦɢ ɡɚɯɜɨɪɸɜɚɧɧɹɦɢ 
ɜɟɪɯɧɿɯ ɞɢɯɚɥɶɧɢɯ ɲɥɹɯɿɜ, ɡɚɯɜɨɪɸɜɚɧɧɹ ɲɤɿɪɢ ɚɥɟɪɝɿɱɧɨʀ ɩɪɢɪɨɞɢ ɿ ɦɿɤɨɡɢ.  

5. ɇɚ ɩɿɞɫɬɚɜɿ ɩɪɨɜɟɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɪɨɡɪɨɛɥɟɧɿ ɪɟɤɨɦɟɧɞɚɰɿʀ ɳɨɞɨ ɩɪɨɮɿɥɚɤɬɢɤɢ 
ɡɚɯɜɨɪɸɜɚɧɨɫɬɿ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨɝɨ ɫɢɧɬɟɡɭ. 
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Ɋɟɡɸɦɟ. 
ɂɡɭɱɟɧɵ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ, ɡɚɜɨɞɚɯ   

ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɟɩɚɪɚɬɨɜ – ɥɢɡɢɧɚ, ɤɚɬɚɥɚɡɵ, ɤɚɪɨɬɢɧɚ. ɐɟɥɶɸ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɹɜɢɥɨɫɶ ɭɫɬɚɧɨɜɥɟɧɢɟ ɨɫɨɛɟɧɧɨɫɬɟɣ ɬɪɭɞɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɚɯ, ɨɩɪɟɞɟɥɟɧɢɟ ɜɟɞɭɳɢɯ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɮɚɤɬɨɪɨɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɪɟɞɵ ɢ 
ɢɯ ɜɥɢɹɧɢɟ ɧɚ ɡɞɨɪɨɜɶɟ ɪɚɛɨɬɚɸɳɢɯ.   

ɇɚ ɜɫɟɯ ɷɬɚɩɚɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɪɚɛɨɱɢɟ ɩɨɞɜɟɪɝɚɸɬɫɹ ɞɟɣɫɬɜɢɸ ɪɹɞɚ 
ɮɚɤɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɨɤɚɡɵɜɚɬɶ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɟ ɞɟɣɫɬɜɢɟ ɧɚ ɢɯ  ɡɞɨɪɨɜɶɟ. Ʉ ɧɢɦ 
ɨɬɧɨɫɹɬɫɹ: ɩɨɜɵɲɟɧɧɚɹ ɢɥɢ ɩɨɧɢɠɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɜɵɫɨɤɚɹ ɢɥɢ ɧɢɡɤɚɹ ɜɥɚɠɧɨɫɬɶ, 
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ɜɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ; ɯɢɦɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ ɜ ɜɢɞɟ ɝɚɡɨɜ ɢ ɚɷɪɨɡɨɥɟɣ, 
ɛɚɤɬɟɪɢɚɥɶɧɚɹ ɢ ɝɪɢɛɤɨɜɚɹ ɦɢɤɪɨɮɥɨɪɚ, ɩɵɥɶ, ɧɟɤɨɬɨɪɵɟ ɞɪɭɝɢɟ ɮɚɤɬɨɪɵ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɚɡɪɚɛɨɬɚɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ 
ɩɨ ɩɪɨɮɢɥɚɤɬɢɤɟ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ.  

Ʉɥɸчɟвɵɟ ɫɥɨва: ɛɢɨɬɟɯɧɨɥɨɝɢɹ, ɡɞɨɪɨɜɶɟ ɪɚɛɨɬɚɸɳɢɯ, ɭɫɥɨɜɢɹ ɬɪɭɞɚ, 
ɮɟɪɦɟɧɬɵ, ɚɦɢɧɨɤɢɫɥɨɬɵ, ɩɪɨɜɢɬɚɦɢɧɵ.  

Resume. 
The working conditions at the enterprises of microbiological synthesis, plants for the 

production of biological products - lysine, catalase, carotene were investigated. The aim of 

research was to establish the characteristics of labor in the various processes, the definition of 

the leading adverse environment factors and their impact on the health of workers. 

At all stages of the process workers are exposed to a number of factors that may have an 

adverse effect on their health. These include: high or low temperature, high or low humidity, 

high air velocity; Chemicals in the form of gases and aerosols, bacterial and fungal 

microorganisms, dust, and some other factors. 

Based on the results of the research were developed the recommendations for the 

prevention of disease in the enterprises of microbiological synthesis. 

Keywords: biotechnology, workers health , working conditions, enzymes, amino acids, 

pro-vitamins. 
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ȺɄɌɍȺɅɖɇȱ ɉɂɌȺɇɇə ɈɐȱɇɄɂ ȿɆȱɋȱȲ ɇȺɇɈɑȺɋɌɂɇɈɄ ȼ ɉɈȼȱɌɊȱ 
ɊɈȻɈɑɈȲ ɁɈɇɂ ɅȱɄȺɊȱȼ-ɋɌɈɆȺɌɈɅɈȽȱȼ 

Ʉɨɩач Ʉ.Ⱦ. 
Ⱦɍ «ȱɧɫɬɢɬɭɬ ɦɟɞɢɰɢɧɢ ɩɪɚɰɿ ɇȺɆɇ ɍɤɪɚʀɧɢ», Ʉɢʀɜ 

 

ȼɫɬɭɩ. ȼ ɬɟɩɟɪɿɲɧɿɣ ɱɚɫ, ɩɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɭ ɫɬɨɦɚɬɨɥɨɝɿɱɧɿɣ ɩɪɚɤɬɢɰɿ ɫɭɱɚɫɧɢɯ 
ɦɟɞɢɱɧɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɩɪɚɰɿɜɧɢɤɢ ɫɬɨɦɚɬɨɥɨɝɿɱɧɨʀ ɫɥɭɠɛɢ ɧɚ ɪɨɛɨɱɨɦɭ ɦɿɫɰɿ ɡɚɡɧɚɸɬɶ 
ɫɩɨɥɭɱɟɧɨɝɨ ɬɚ ɤɨɦɛɿɧɨɜɚɧɨɝɨ ɜɩɥɢɜɭ ɡɧɚɱɧɨʀ ɤɿɥɶɤɨɫɬɿ ɲɤɿɞɥɢɜɢɯ ɮɚɤɬɨɪɿɜ ɜɢɪɨɛɧɢɱɨɝɨ 
ɫɟɪɟɞɨɜɢɳɚ. ɋɶɨɝɨɞɧɿ ɹɤ ɫɜɿɬɨɜɢɦɢ, ɬɚɤ ɿ ɜɿɬɱɢɡɧɹɧɢɦɢ ɞɨɫɥɿɞɠɟɧɧɹɦɢ ɩɿɞɬɜɟɪɞɠɟɧɨ 
ɧɚɹɜɧɿɫɬɶ ɮɨɧɨɜɨɝɨ ɪɿɜɧɹ ɧɚɧɨɱɚɫɬɢɧɨɤ ɭ ɜɢɪɨɛɧɢɱɢɯ ɩɪɢɦɿɳɟɧɧɹɯ, ɹɤɿɫɧɢɣ ɫɤɥɚɞ ɹɤɨɝɨ 
ɡɚɥɟɠɢɬɶ ɜɿɞ ɬɢɯ ɱɢ ɿɧɲɢɯ ɜɢɪɨɛɧɢɱɢɯ ɩɪɨɰɟɫɿɜ, ɳɨ ɜɿɞɛɭɜɚɸɬɶɫɹ ɜ ɧɶɨɦɭ. ɉɪɢ ɰɶɨɦɭ 
ɟɦɿɫɿєɸ ɧɚɧɨɱɚɫɬɢɧɨɤ ɜ ɩɨɜɿɬɪɹ ɪɨɛɨɱɨʀ ɡɨɧɢ ɦɨɠɭɬɶ ɫɭɩɪɨɜɨɞɠɭɜɚɬɢɫɹ ɹɤ ɬɟɯɧɨɥɨɝɿɱɧɿ 
ɩɪɨɰɟɫɢ, ɤɿɧɰɟɜɢɦ ɩɪɨɞɭɤɬɨɦ ɹɤɢɯ є ɜɥɚɫɧɟ ɧɚɧɨɦɚɬɟɪɿɚɥɢ, ɬɚɤ ɿ ɬɪɚɞɢɰɿɣɧɿ ɩɪɨɰɟɫɢ, ɳɨ 
ɧɟ є ɫɭɬɨ ɧɚɧɨɬɟɯɧɨɥɨɝɿɱɧɢɦɢ (ɟɥɟɤɬɪɨɡɜɚɪɸɜɚɧɧɹ, ɩɟɪɟɪɨɛɤɚ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ ɬɚ ɿɧ.) 
Д1Ж. Ɍɚɤɨɠ є ɜɫɿ ɩɿɞɫɬɚɜɢ ɜɜɚɠɚɬɢ, ɳɨ ɟɦɿɫɿєɸ ɧɚɧɨɪɨɡɦɿɪɧɢɯ ɮɪɚɤɰɿɣ ɜ ɩɨɜɿɬɪɿ ɪɨɛɨɱɨʀ 
ɡɨɧɢ ɦɨɠɟ ɫɭɩɪɨɜɨɞɠɭɜɚɬɢɫɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɚɧɨɤɨɦɩɨɡɢɬɧɢɯ ɬɚ ɧɚɧɨɫɬɪɭɤɬɭɪɨɜɚɧɢɯ 
ɤɨɦɩɨɡɢɬɿɜ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ ɫɭɱɚɫɧɿɣ ɫɬɨɦɚɬɨɥɨɝɿɱɧɿɣ ɩɪɚɤɬɢɰɿ. 

Ɂɚɡɧɚɱɚєɦɨ, ɳɨ ɫɭɱɚɫɧɿ ɪɟɫɬɚɜɪɚɰɿɣɧɿ ɦɚɬɟɪɿɚɥɢ (ɧɚɩɪɢɤɥɚɞ, ɧɚɧɨɤɨɦɩɨɡɢɬɢ), ɳɨ 
ɦɿɫɬɹɬɶ ɧɚɧɨɱɚɫɬɢɧɤɢ (1-100 ɧɦ), ɧɟ ɜɨɥɨɞɿɸɬɶ ɤɥɿɧɿɱɧɢɦɢ ɩɟɪɟɜɚɝɚɦɢ ɩɟɪɟɞ 
ɬɪɚɞɢɰɿɣɧɢɦɢ ɫɬɨɦɚɬɨɥɨɝɿɱɧɢɦɢ ɦɚɬɟɪɿɚɥɚɦɢ ДβЖ. ɇɚɬɨɦɿɫɬɶ, ɫɬɜɨɪɟɧɧɹ ɧɚɧɨɩɥɿɜɨɤ ɧɚ 
ɩɨɜɟɪɯɧɿ ɡɭɛɚ, ɿɧɫɬɪɭɦɟɧɬɭ ɚɛɨ ɨɛ'єɤɬɭ, ɳɨ ɿɦɩɥɚɧɬɭєɬɶɫɹ, є ɩɟɪɫɩɟɤɬɢɜɧɢɦ ɲɥɹɯɨɦ 
ɜɩɪɨɜɚɞɠɟɧɧɹ ɧɚɧɨɬɟɯɧɨɥɨɝɿɣ ɜ ɫɬɨɦɚɬɨɥɨɝɿʀ. Ɂɨɤɪɟɦɚ, ɩɨɤɪɢɬɬɹ ɡ ɮɬɨɪɨɜɚɧɨɝɨ 
ɝɿɞɪɨɤɫɢɚɩɚɬɢɬɭ ɜ ɜɢɝɥɹɞɿ ɧɚɧɨɫɬɪɢɠɧɿɜ ɩɪɢɛɥɢɡɧɨ 10 ɧɦ ɜ ɩɨɩɟɪɟɱɧɨɦɭ ɩɟɪɟɬɢɧɿ ɬɚ 50-

100 ɧɦ ɜ ɞɨɜɠɢɧɭ ɦɨɠɟ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɞɥɹ ɪɟɤɨɧɫɬɪɭɤɰɿʀ ɟɦɚɥɿ ДγЖ. Ɍɚɤɨɠ 
ɩɟɪɫɩɟɤɬɢɜɧɢɦ ɧɚɩɪɹɦɤɨɦ ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɚɧɨɦɚɬɟɪɿɚɥɿɜ ɭ ɫɬɨɦɚɬɨɥɨɝɿʀ є ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɛɿɨɚɤɬɢɜɧɢɯ ɿɨɧɿɜ ɧɚ ɩɨɜɟɪɯɧɿ ɞɟɧɬɚɥɶɧɢɯ ɿɦɩɥɚɧɬɿɜ, ɡɞɚɬɧɢɯ ɫɬɢɦɭɥɸɜɚɬɢ ɨɫɬɟɨɝɟɧɟɡ. 
ɋɟɪɟɞ ɛɿɨɚɤɬɢɜɧɢɯ ɩɨɤɪɢɬɬɿɜ ɧɚɣɱɚɫɬɿɲɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɬɪɢɤɚɥɶɰɿɣɮɨɫɮɚɬ, 
ɬɟɬɪɚɤɚɥɶɰɿɣɮɨɫɮɚɬ ɬɚ ɝɿɞɪɨɤɫɢɚɩɚɬɢɬ Ca10(PO4)6(OH)2), ɪɨɡɦɿɪ ɤɪɢɫɬɚɥɿɜ ɹɤɨɝɨ ɜɚɪɿɸє ɜ 
ɦɟɠɚɯ 5-40 ɧɦ. ȼɿɞɨɦɨ, ɳɨ ɛɿɨɚɤɬɢɜɧɿ ɿɨɧɢ ɝɿɞɪɨɤɫɢɚɩɚɬɢɬɭ ɦɨɠɭɬɶ ɩɿɞɜɢɳɭɜɚɬɢ 
ɚɞɫɨɪɛɰɿɸ ɬɚ ɿɧɞɭɤɭɜɚɬɢ ɤɨɧɮɿɪɦɚɰɿɣɧɿ ɡɦɿɧɢ ɬɚɤɢɯ ɛɿɥɤɿɜ ɹɤ ɮɿɛɪɨɧɟɤɬɢɧ (ɨɞɢɧ ɡ 


