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ɏɿɦɿɱɧɿ ɧɚɭɤɢ 

 

6 

ȾɈɋɅȱȾɀȿɇɇə ȼɅȺɋɌɂȼɈɋɌȿɃ ɋɉɈɅɍɄ ɏɊɈɆɍ 
ɋɦɚɥɿɣ ȼ.ȼ., ɝɪɭɩɚ ɏɌ-1γɞν 

ɧɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ ɞɨɰ. ɤ.ɯ.ɧ. Ɂɚɯɚɪɨɜɚ Ɉ.ȱ. 
Ɍɟɯɧɨɥɨɝɿɱɧɢɣ ɿɧɫɬɢɬɭɬ ɋɇɍ ɿɦ. ȼ. Ⱦɚɥɹ 

Аɤɬɭɚɥɶɧɿɫɬɶ ɩɪɨɛɥɟɦɢ 
ȼɿɞɨɦɨ, ɳɨ ɏɪɨɦ – ɰɟ ɦɿɤɪɨɟɥɟɦɟɧɬ ɠɢɜɢɯ ɨɪɝɚɧɿɡɦɿɜ. ȼ ɨɪɝɚɧɿɡɦɿ ɞɨɪɨɫɥɨʀ ɥɸɞɢɧɢ 

ɦɿɫɬɢɬɶɫɹ ɛɥɢɡɶɤɨ 6 ɝ Cr (0,1 %).Д1Ж ɏɪɨɦ ɡɚɫɬɨɫɨɜɭɸɬɶ ɜ ɦɟɬɚɥɭɪɝɿʀ ɭ ɹɤɨɫɬɿ ɥɟɝɭɸɱɨʀ 
ɞɨɦɿɲɤɢ, ɩɿɞɜɢɳɭɸɱɢ ɦɿɰɧɿɫɬɶ ɬɚ ɤɨɪɨɡɿɣɧɭ ɫɬɿɣɤɿɫɬɶ ɫɬɚɥɟɣ. ɋɩɨɥɭɤɢ ɏɪɨɦɭ ɡɧɚɯɨɞɹɬɶ 
ɞɭɠɟ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɜɢɤɨɪɢɫɬɚɧɧɹ ɿ ɜ ɚɧɚɥɿɬɢɱɧɿɣ ɯɿɦɿʀ. Ɉɫɤɿɥɶɤɢ ɛɿɥɶɲɿɫɬɶ ɫɩɨɥɭɤ ɯɪɨɦɭ 
ɦɚє ɹɫɤɪɚɜɟ ɡɚɛɚɪɜɥɟɧɧɹ ɧɚɣɪɿɡɧɨɦɚɧɿɬɧɿɲɢɯ ɤɨɥɶɨɪɿɜ, ɏɪɨɦ ɭ ɪɿɡɧɢɯ ɫɬɭɩɟɧɹɯ ɨɤɢɫɧɟɧɧɹ 
є ɭɧɿɜɟɪɫɚɥɶɧɢɦ ɿɧɞɢɤɚɬɨɪɨɦ ɞɥɹ ɞɟɹɤɢɯ ɯɿɦɿɱɧɢɯ ɫɩɨɥɭɤ ɿ ɩɪɨɰɟɫɿɜ. Ɍɚɤ, ɏɪɨɦ ɦɨɠɟ 
ɩɪɨɹɜɥɹɬɢ ɚɦɮɨɬɟɪɧɿ ɜɥɚɫɬɢɜɨɫɬɿ, ɜɢɫɬɭɩɚɸɱɢ ɜ ɹɤɨɫɬɿ ɨɤɢɫɧɢɤɚ, ɱɢ ɜɿɞɧɨɜɧɢɤɚ ɜ ɪɿɡɧɢɯ 
ɭɦɨɜɚɯ ɟɤɫɩɟɪɢɦɟɧɬɭ. ɍ ɫɭɱɚɫɧɿɣ ɯɿɦɿʀ ɩɨɲɢɪɟɧɿ ɲɜɢɞɤɿ ɦɟɬɨɞɢ ɚɧɚɥɿɡɭ, ɬɚɤ ɡɜɚɧɿ ɟɤɫɩɪɟɫ-

ɚɧɚɥɿɡɢ, ɹɤɿ ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɜ ɛɚɝɚɬɶɨɯ ɝɚɥɭɡɹɯ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɿ ɞɚɸɬɶ ɡɦɨɝɭ ɲɜɢɞɤɨ 
ɤɨɧɬɪɨɥɸɜɚɬɢ ɩɟɜɧɢɣ ɜɢɪɨɛɧɢɱɢɣ ɱɢ ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɩɪɨɰɟɫ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɡɚɜɞɹɤɢ ɪɿɡɧɨɦɚɧɿɬɧɢɦ ɜɥɚɫɬɢɜɨɫɬɹɦ ɫɩɨɥɭɤ ɏɪɨɦɭ ɜɢɧɢɤɚє ɩɢɬɚɧɧɹ 
ɩɨɞɚɥɶɲɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ʀɯ ɜɥɚɫɬɢɜɨɫɬɟɣ ɬɚ ɡɧɚɯɨɞɠɟɧɧɹ ɧɨɜɢɯ  ɝɚɥɭɡɟɣ ʀɯ ɡɚɫɬɨɫɭɜɚɧɧɹ ɭ 
ɩɟɜɧɢɯ ɯɿɦɿɱɧɢɯ ɩɪɨɰɟɫɚɯ. 

Ɇɟɬɚ ɞɨɫɥɿɞɠɟɧɧɹ 
1. Ⱦɨɫɥɿɞɠɟɧɧɹ ɜɥɚɫɬɢɜɨɫɬɟɣ ɏɪɨɦɭ ɜ ɪɿɡɧɢɯ ɫɬɭɩɟɧɹɯ ɨɤɢɫɧɟɧɧɹν 
2. Ɉɩɢɫ ɹɤɿɫɧɢɯ ɪɟɚɤɰɿɣ ɡɚ ɭɱɚɫɬɿ ɏɪɨɦɭν 
3. Ⱦɨɫɥɿɞɠɟɧɧɹ ɦɨɠɥɢɜɨɫɬɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɏɪɨɦɭ (6+) ɜ ɟɤɫɩɪɟɫ-ɬɟɫɬɿ ɧɚ ɦɨɥɟɤɭɥɢ 

ɨɡɨɧɭ ɜ ɬɟɯɧɨɥɨɝɿɱɧɨɦɭ ɩɪɨɰɟɫɿ. 
ȼɢɤɥɚɞɟɧɧɹ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ 
ɏɪɨɦ - ɟɥɟɦɟɧɬ ɩɨɛɿɱɧɨʀ ɩɿɞɝɪɭɩɢ ɞɪɭɝɨʀ ɝɪɭɩɢ 4-ɝɨ ɩɟɪɿɨɞɭ ɩɟɪɿɨɞɢɱɧɨʀ ɫɢɫɬɟɦɢ 

ɯɿɦɿɱɧɢɯ ɟɥɟɦɟɧɬɿɜ Ⱦ. ȱ. Ɇɟɧɞɟɥєєɜɚ ɡ ɚɬɨɦɧɢɦ ɧɨɦɟɪɨɦ β4. ɉɨɡɧɚɱɚєɬɶɫɹ ɫɢɦɜɨɥɨɦ  
CЫ (ɥɚɬ. CСЫШЦТЮЦ). ɉɪɨɫɬɚ ɪɟɱɨɜɢɧɚ ɯɪɨɦ (CAS-ɧɨɦɟɪμ 7440-47-3) - ɬɜɟɪɞɢɣ ɦɟɬɚɥ 
ɝɨɥɭɛɭɜɚɬɨ-ɛɿɥɨɝɨ ɤɨɥɶɨɪɭ. ɏɪɨɦ ɿɧɨɞɿ ɜɿɞɧɨɫɹɬɶ ɞɨ ɱɨɪɧɢɯ ɦɟɬɚɥɿɜ.  

ɏɿɦɿɱɧɿ ɜɥɚɫɬɢɜɨɫɬɿ 
ɏɪɨɦ є ɟɥɟɦɟɧɬɨɦ ɩɟɪɟɯɿɞɧɢɯ ɦɟɬɚɥɿɜ, ɩɟɪɲɢɣ ɟɥɟɦɟɧɬ ɲɨɫɬɨʀ ɝɪɭɩɢ. ɏɪɨɦ (0) ɦɚє 

ɟɥɟɤɬɪɨɧɧɭ ɤɨɧɮɿɝɭɪɚɰɿɸ 4Ь1γН5. Ɇɟɬɚɥ ɜɨɥɨɞɿє ɲɢɪɨɤɢɦ ɫɩɟɤɬɪɨɦ ɦɨɠɥɢɜɨɝɨ ɨɤɢɫɧɟɧɧɹ, 

ɞɟ +γ є ɧɚɣɛɿɥɶɲ ɟɧɟɪɝɟɬɢɱɧɨ ɫɬɚɛɿɥɶɧɢɦ, ɬɨɦɭ ɫɩɨɥɭɤɢ ɏɪɨɦɭ +γ ɿ +6 ɛɿɥɶɲ ɯɚɪɚɤɬɟɪɧɿ, ɭ 
ɬɨɣ ɱɚɫ ɹɤ +1, +4 ɿ +5 — ɪɿɞɤɿɫɧɿ.  

ɇɢɠɱɟ ɧɚɜɟɞɟɧɚ Ⱦɿɚɝɪɚɦɚ ɉɭɪɛɟ (Ɋɢɫ. 1) ɞɥɹ ɯɪɨɦɭ ɜ ɱɢɫɬɿɣ ɜɨɞɿ, ɫɨɥɹɧɿɣ ɤɢɫɥɨɬɿ ɚɛɨ 
ɝɿɞɪɨɤɫɢɞɿ ɧɚɬɪɿɸ. 

ɉɪɨɫɬɚ ɪɟɱɨɜɢɧɚ 

ɋɬɿɣɤɢɣ ɧɚ ɩɨɜɿɬɪɿ ɡɚ ɪɚɯɭɧɨɤ ɩɚɫɢɜɚɰɿʀ, ɧɟ ɪɟɚɝɭє ɡ ɧɿɬɪɚɬɧɨɸ ɤɢɫɥɨɬɨɸ. Ɂ 
ɯɥɨɪɢɞɧɨɸ ɤɢɫɥɨɬɨɸ ɜ ɿɧɟɪɬɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɜɡɚєɦɨɞɿє, ɨɤɢɫɧɸɸɱɢɫɶ ɞɨ ɞɜɨɯɜɚɥɟɧɬɧɨɝɨ 
ɯɥɨɪɢɞɭ. Ɋɟɚɤɰɿɹ ɡ ɤɨɧɰɟɧɬɪɨɜɚɧɨɸ ɫɿɪɱɚɧɨɸ ɤɢɫɥɨɬɨɸ ɩɪɨɬɿɤɚє ɧɚɫɬɭɩɧɢɦ ɱɢɧɨɦμ 

   

ɉɪɢ β000 ° C ɡɝɨɪɹє ɡ ɭɬɜɨɪɟɧɧɹɦ ɡɟɥɟɧɨɝɨ ɨɤɫɢɞɭ ɯɪɨɦɭ (III) CЫ2O3, ɳɨ ɜɨɥɨɞɿє 
ɚɦɮɨɬɟɪɧɢɦɢ ɜɥɚɫɬɢɜɨɫɬɹɦɢ. ɋɢɧɬɟɡɨɜɚɧɨ ɫɩɨɥɭɤɢ ɯɪɨɦɭ ɡ ɛɨɪɨɦ (ɛɨɪɢɞɢ Cr2B, CrB, 

Cr3B4, CrB2, CrB4 ɬɚ CЫ5B3), ɡ ɜɭɝɥɟɰɟɦ (ɤɚɪɛɿɞɢ Cr23C6, Cr7C3 ɬɚ CЫ3C2), 

c ɤɪɟɦɧɿєɦ (ɫɢɥɿɰɢɞɢ Cr3Si, Cr5Si3 ɿ CЫSТ) ɿ ɚɡɨɬɨɦ (ɧɿɬɪɢɞɢ CЫІ ɿ CЫ2N). 

ɋɩɨɥɭɤɢ ɏɪɨɦɭ (+2) 
ɋɬɭɩɟɧɿ ɨɤɢɫɧɟɧɧɹ +β ɜɿɞɩɨɜɿɞɚє ɨɫɧɨɜɧɢɣ ɱɟɪɜɨɧɢɣ ɨɤɫɢɞ CЫЇ (ɚɛɨ ɩɿɪɨɮɨɪɧɢɣ 

ɩɨɪɨɲɨɤ ɱɨɪɧɨɝɨ ɤɨɥɶɨɪɭ). ɋɨɥɿ CЫ2+ (ɪɨɡɱɢɧɢ ɛɥɚɤɢɬɧɨɝɨ ɤɨɥɶɨɪɭ) ɭɬɜɨɪɸɸɬɶɫɹ ɩɪɢ 

http://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%87%D0%BD%D0%B8%D0%B9_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81
https://uk.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%85%D1%96%D0%B4%D0%BD%D1%96_%D0%BC%D0%B5%D1%82%D0%B0%D0%BB%D0%B8
https://uk.wikipedia.org/wiki/%D0%9F%D1%96%D0%B4%D0%B3%D1%80%D1%83%D0%BF%D0%B0_%D1%85%D1%80%D0%BE%D0%BC%D1%83
https://uk.wikipedia.org/wiki/%D0%9E%D0%BA%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B2%D1%96%D1%82%D1%80%D1%8F
https://uk.wikipedia.org/wiki/%D0%9F%D0%B0%D1%81%D0%B8%D0%B2%D0%B0%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%91%D0%BE%D1%80
https://uk.wikipedia.org/wiki/%D0%91%D0%BE%D1%80%D0%B8%D0%B4%D0%B8
https://uk.wikipedia.org/wiki/%D0%92%D1%83%D0%B3%D0%BB%D0%B5%D1%86%D1%8C
https://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%B1%D1%96%D0%B4
https://uk.wikipedia.org/wiki/%D0%9A%D1%80%D0%B5%D0%BC%D0%BD%D1%96%D0%B9
https://uk.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BB%D1%96%D1%86%D0%B8%D0%B4%D0%B8
https://uk.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82
https://uk.wikipedia.org/wiki/%D0%9D%D1%96%D1%82%D1%80%D0%B8%D0%B4%D0%B8
https://uk.wikipedia.org/w/index.php?title=%D0%9E%D0%BA%D1%81%D0%B8%D0%B4_%D1%85%D1%80%D0%BE%D0%BC%D1%83_(II)&action=edit&redlink=1
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ɜɿɞɧɨɜɥɟɧɧɿ ɫɨɥɟɣ CЫ3+ ɚɛɨ ɞɢɯɪɨɦɚɬɿɜ ɰɢɧɤɨɦ ɜ ɤɢɫɥɨɦɭ ɫɟɪɟɞɨɜɢɳɿ (ɜɨɞɧɟɦ ɜ ɦɨɦɟɧɬ 
ɜɢɞɿɥɟɧɧɹ)μ 

 
ɋɨɥɿ CЫ2+ — ɫɢɥɶɧɿ ɜɿɞɧɨɜɧɢɤɢ, ɩɪɢ ɫɬɨɹɧɧɿ ɜɢɬɿɫɧɹɸɬɶ ɜɨɞɟɧɶ ɿɡ ɜɨɞɢ[2]. Ʉɢɫɧɟɦ 

ɩɨɜɿɬɪɹ, ɨɫɨɛɥɢɜɨ ɜ ɤɢɫɥɨɦɭ ɫɟɪɟɞɨɜɢɳɿ, CЫ2+ ɨɤɢɫɧɸєɬɶɫɹ, ɜɧɚɫɥɿɞɨɤ ɱɨɝɨ ɛɥɚɤɢɬɧɢɣ 
ɪɨɡɱɢɧ ɲɜɢɞɤɨ ɡɟɥɟɧɿєμ 

   

Ʉɨɪɢɱɧɟɜɢɣ ɚɛɨ ɠɨɜɬɢɣ ɝɿɞɪɨɤɫɢɞ CЫ(ЇH)2 ɨɫɿɞɚє ɩɪɢ ɞɨɞɚɜɚɧɧɿ ɥɭɝɿɜ ɞɨ ɪɨɡɱɢɧɿɜ 
ɫɨɥɟɣ ɯɪɨɦɭ (II). [3] 

ɋɢɧɬɟɡɨɜɚɧɨ ɞɢɝɚɥɨɝɟɧɿɞɢ CЫF2, CrCl2, CrBr2 ɬɚ CЫI2 

ɋɩɨɥɭɤɢ ɏɪɨɦɭ (+3) 
ɋɬɭɩɟɧɿ ɨɤɢɫɧɟɧɧɹ +γ ɜɿɞɩɨɜɿɞɚє ɚɦɮɨɬɟɪɧɢɣ ɨɤɫɢɞ Cr2O3 ɬɚ ɝɿɞɪɨɤɫɢɞ 

Cr(OH)3 (ɨɛɢɞɜɚ — ɡɟɥɟɧɨɝɨ ɤɨɥɶɨɪɭ). ɐɟ — ɧɚɣɛɿɥɶɲ ɫɬɿɣɤɚ ɫɬɭɩɿɧɶ ɨɤɢɫɧɟɧɧɹ ɞɥɹ 
ɯɪɨɦɭ. Ƀɨɝɨ ɫɩɨɥɭɤɢ ɦɚɸɬɶ ɤɨɥɿɪ ɜɿɞ ɛɪɭɞɧɨ-ɥɿɥɨɜɨɝɨ (ɿɨɧ ДCЫ(H2O) 6]3+) ɞɨ ɡɟɥɟɧɨɝɨ 
(ɜ ɤɨɨɪɞɢɧɚɰɿɣɧɿɣ ɫɮɟɪɿ ɩɪɢɫɭɬɧɿ ɚɧɿɨɧɢ). 

Cr3+ ɫɯɢɥɶɧɢɣ ɞɨ ɭɬɜɨɪɟɧɧɹ ɩɨɞɜɿɣɧɢɯ ɫɭɥɶɮɚɬɿɜ ɜɢɞɭ εICЫ(SЇ4) 2·1βH2O (ɝɚɥɭɧɿɜ) 

Ƚɿɞɪɨɤɫɢɞ ɯɪɨɦɭ (III) ɨɬɪɢɦɭɸɬɶ, ɞɿɸɱɢ ɚɦɿɚɤɨɦ ɧɚ ɪɨɡɱɢɧɢ ɫɨɥɟɣ ɯɪɨɦɭ (III) : 
 

Ɇɨɠɧɚ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɪɨɡɱɢɧɢ ɥɭɝɿɜ, ɚɥɟ ɩɪɢ ʀɯ ɧɚɞɥɢɲɤɭ ɭɬɜɨɪɸєɬɶɫɹ ɪɨɡɱɢɧɧɢɣ 
ɝɿɞɪɨɤɫɨɤɨɦɩɥɟɤɫμ 

 

 
ɋɩɥɚɜɥɟɧɿ CЫβЇγ ɡ ɥɭɝɚɦɢ ɨɬɪɢɦɭɸɬɶ ɯɪɨɦɿɬɢ: 

 
ɇɟɩɪɨɠɚɪɟɧɢɣ ɨɤɫɢɞ ɯɪɨɦɭ (III) ɪɨɡɱɢɧɹєɬɶɫɹ ɜ ɥɭɠɧɢɯ ɪɨɡɱɢɧɚɯ ɿ ɜ ɤɢɫɥɨɬɚɯ: 

 
ɉɪɢ ɨɤɢɫɧɟɧɧɿ ɫɩɨɥɭɤ ɯɪɨɦɭ (III) ɜ ɥɭɠɧɨɦɭ ɫɟɪɟɞɨɜɢɳɿ ɭɬɜɨɪɸɸɬɶɫɹ ɫɩɨɥɭɤɢ ɯɪɨɦɭ 

(VI) : 

 
Ɍɟ ɠ ɫɚɦɟ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɪɢ ɫɩɥɚɜɭ ɨɤɫɢɞɭ ɯɪɨɦɭ (III) ɡ ɥɭɝɨɦ ɬɚ ɨɤɢɫɥɸɜɚɱɚɦɢ, ɚɛɨ ɡ 

ɥɭɝɨɦ ɧɚ ɩɨɜɿɬɪɿ (ɪɨɡɩɥɚɜ ɩɪɢ ɰɶɨɦɭ ɧɚɛɭɜɚє ɠɨɜɬɨɝɨ ɡɚɛɚɪɜɥɟɧɧɹ) : 
 

ɋɩɨɥɭɤɢ ɏɪɨɦɭ (+4) 
ɉɪɢ ɨɛɟɪɟɠɧɨɦɭ ɪɨɡɤɥɚɞɚɧɧɿ ɨɤɫɢɞɭ ɯɪɨɦɭ (VI) CrO3 ɜ ɝɿɞɪɨɬɟɪɦɚɥɶɧɢɯ ɭɦɨɜɚɯ 

ɨɬɪɢɦɭɸɬɶ ɨɤɫɢɞ ɯɪɨɦɭ (IV) CrO2, ɹɤɢɣ є ɮɟɪɨɦɚɝɧɟɬɢɤɨɦ ɿ ɦɚє ɦɟɬɚɥɟɜɭ ɩɪɨɜɿɞɧɿɫɬɶ. 
ɋɟɪɟɞ ɬɟɬɪɚɝɚɥɨɝɟɧɿɞɿɜ ɯɪɨɦɭ ɫɬɿɣɤɢɦ є CЫF4, ɬɟɬɪɚɯɥɨɪɢɞ ɯɪɨɦɭ CЫCХ4 ɿɫɧɭє ɥɢɲɟ ɜ 

ɩɚɪɚɯ. 
ɋɩɨɥɭɤɢ ɏɪɨɦɭ (+6) 
ɋɬɭɩɟɧɿ ɨɤɢɫɥɟɧɧɹ +6 ɜɿɞɩɨɜɿɞɚє ɤɢɫɥɨɬɧɢɣ ɨɤɫɢɞ ɯɪɨɦɭ (VI) CЫЇ3 ɬɚ ɰɿɥɢɣ ɪɹɞ 

ɤɢɫɥɨɬ, ɦɿɠ ɹɤɢɦɢ ɿɫɧɭє ɪɿɜɧɨɜɚɝɚ. ɇɚɣɩɪɨɫɬɿɲɿ ɡ ɧɢɯ — ɯɪɨɦɚɬɧɚ H2CrO4 ɬɚ ɞɢɯɪɨɦɚɬɧɚ 
H2Cr2O7. ȼɨɧɢ ɭɬɜɨɪɸɸɬɶ ɞɜɚ ɪɹɞɢ ɫɨɥɟɣμ ɠɨɜɬɿ ɯɪɨɦɚɬɢ ɬɚ ɩɨɦɚɪɚɧɱɟɜɿ  ɞɢɯɪɨɦɚɬɢ 

 ɜɿɞɩɨɜɿɞɧɨ. 
Ɉɤɫɢɞ ɯɪɨɦɭ (VI) CЫЇ3 ɭɬɜɨɪɸєɬɶɫɹ ɩɪɢ ɜɡɚєɦɨɞɿʀ ɤɨɧɰɟɧɬɪɨɜɚɧɨʀ ɫɿɪɱɚɧɨʀ ɤɢɫɥɨɬɢ ɡ 

ɪɨɡɱɢɧɚɦɢ ɞɢɯɪɨɦɚɬɿɜ. Ɍɢɩɨɜɢɣ ɤɢɫɥɨɬɧɢɣ ɨɤɫɢɞ, ɩɪɢ ɜɡɚєɦɨɞɿʀ ɡ ɜɨɞɨɸ ɜɿɧ ɭɬɜɨɪɸє 
ɫɢɥɶɧɿ ɧɟɫɬɿɣɤɿ ɯɪɨɦɨɜɿ ɤɢɫɥɨɬɢμ ɯɪɨɦɨɜɭ H2CrO4, ɞɢɯɪɨɦɨɜɭ H2Cr2O7 ɬɚ ɿɧɲɿ 
ɿɡɨɩɨɥɿɤɢɫɥɨɬɢ ɿɡ ɡɚɝɚɥɶɧɨɸ ɮɨɪɦɭɥɨɸ H2CrnO3n+1. Ɂɛɿɥɶɲɟɧɧɹ ɫɬɭɩɟɧɹ ɩɨɥɿɦɟɪɢɡɚɰɿʀ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɡɿ ɡɦɟɧɲɟɧɧɹɦ ɪɇ, ɬɨɛɬɨ ɡɛɿɥɶɲɟɧɧɹɦ ɤɢɫɥɨɬɧɨɫɬɿμ 

https://uk.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BC#cite_note-14
https://uk.wikipedia.org/wiki/%D0%9B%D1%83%D0%B3_(%D1%85%D1%96%D0%BC%D1%96%D1%8F)
https://uk.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BC_(III)_%D0%BE%D0%BA%D1%81%D0%B8%D0%B4
https://uk.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D0%BE%D1%80%D0%B4%D0%B8%D0%BD%D0%B0%D1%86%D1%96%D0%B9%D0%BD%D0%B0_%D1%81%D1%84%D0%B5%D1%80%D0%B0&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D1%83%D0%BD%D0%B8_%D0%BF%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%96
https://uk.wikipedia.org/w/index.php?title=%D0%A5%D1%80%D0%BE%D0%BC%D1%96%D1%82%D0%B8&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%9A%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
https://uk.wikipedia.org/w/index.php?title=%D0%9E%D0%BA%D1%81%D0%B8%D0%B4_%D1%85%D1%80%D0%BE%D0%BC%D1%83_(VI)&action=edit&redlink=1
https://uk.wikipedia.org/w/index.php?title=%D0%9E%D0%BA%D1%81%D0%B8%D0%B4_%D1%85%D1%80%D0%BE%D0%BC%D1%83_(IV)&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%BE%D0%BC%D0%B0%D0%B3%D0%BD%D0%B5%D1%82%D0%B8%D0%BA
https://uk.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BC%D0%B0%D1%82%D0%B8
https://uk.wikipedia.org/wiki/%D0%94%D0%B8%D1%85%D1%80%D0%BE%D0%BC%D0%B0%D1%82%D0%B8
https://uk.wikipedia.org/wiki/%D0%A1%D1%83%D0%BB%D1%8C%D1%84%D0%B0%D1%82%D0%BD%D0%B0_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
https://uk.wikipedia.org/w/index.php?title=%D0%A5%D1%80%D0%BE%D0%BC%D0%BE%D0%B2%D0%B0_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0&action=edit&redlink=1
https://uk.wikipedia.org/w/index.php?title=%D0%94%D0%B8%D1%85%D1%80%D0%BE%D0%BC%D0%BE%D0%B2%D0%B0_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0&action=edit&redlink=1
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Ⱥɥɟ ɹɤɳɨ ɞɨ ɩɨɦɚɪɚɧɱɟɜɨɝɨ ɪɨɡɱɢɧɭ K2Cr2O7 ɩɪɢɥɢɬɢ ɪɨɡɱɢɧ ɥɭɝɭ, ɡɚɛɚɪɜɥɟɧɧɹ ɡɧɨɜɭ 

ɩɟɪɟɯɨɞɢɬɶ ɜ ɠɨɜɬɟ, ɨɫɤɿɥɶɤɢ ɡɧɨɜɭ ɭɬɜɨɪɸєɬɶɫɹ ɯɪɨɦɚɬ K2CrO4: 

 
Ⱦɨ ɜɢɫɨɤɨɝɨ ɫɬɭɩɟɧɹ ɩɨɥɿɦɟɪɢɡɚɰɿʀ, ɹɤ ɰɟ ɜɿɞɛɭɜɚєɬɶɫɹ ɭ ɜɨɥɶɮɪɚɦɭ ɬɚ ɦɨɥɿɛɞɟɧɭ, ɧɟ 

ɞɨɯɨɞɢɬɶ, ɨɫɤɿɥɶɤɢ ɩɨɥɿɯɪɨɦɨɜɚ ɤɢɫɥɨɬɚ ɪɨɡɩɚɞɚєɬɶɫɹ ɧɚ ɨɤɫɢɞ ɯɪɨɦɭ (VI) ɿ ɜɨɞɭμ 
 

Ɋɨɡɱɢɧɧɿɫɬɶ ɯɪɨɦɚɬɿɜ ɩɪɢɛɥɢɡɧɨ ɜɿɞɩɨɜɿɞɚє ɪɨɡɱɢɧɧɨɫɬɿ ɫɭɥɶɮɚɬɿɜ. Ɂɨɤɪɟɦɚ, 
ɠɨɜɬɢɣ ɯɪɨɦɚɬ ɛɚɪɿɸ BaCrO4 ɜɢɩɚɞɚє ɩɪɢ ɞɨɞɚɜɚɧɧɿ ɫɨɥɟɣ ɛɚɪɿɸ ɹɤ ɞɨ ɪɨɡɱɢɧɿɜ ɯɪɨɦɚɬɿɜ, 
ɬɚɤ ɿ ɞɨ ɪɨɡɱɢɧɿɜ ɞɢɯɪɨɦɚɬɿɜμ 

 

 
ȼɿɞɨɦɿ ɩɟɧɬɚɮɬɨɪɢɞ ɯɪɨɦɭ CЫF5 ɬɚ ɦɚɥɨɫɬɿɣɤɿ ɝɟɤɫɚɮɬɨɪɢɞ ɯɪɨɦɭ CЫF6. Ɍɚɤɨɠ 

ɨɬɪɢɦɚɧɿ ɥɟɬɸɱɿ ɨɤɫɨɝɚɥɨɝɟɧɿɞɢ ɯɪɨɦɭ CЫЇ2F2 ɬɚ CЫЇ2Cl2. 

ɋɩɨɥɭɤɢ ɯɪɨɦɭ (VI) — ɫɢɥɶɧɿ ɨɤɢɫɧɢɤɢ, ɧɚɩɪɢɤɥɚɞμ 
 

Ⱦɨɞɚɜɚɧɧɹ ɞɨ ɞɢɯɪɨɦɚɬɭ ɩɟɪɟɤɢɫɭ ɜɨɞɧɸ, ɫɿɪɱɚɧɨʀ ɤɢɫɥɨɬɢ ɬɚ ɨɪɝɚɧɿɱɧɨɝɨ 
ɪɨɡɱɢɧɧɢɤɚ (ɟɬɟɪɭ) (ɬ.ɡ. ɮɚɪɦɚɤɨɩɟɣɧɚ ɪɟɚɤɰɿɹ) ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɭɬɜɨɪɟɧɧɹ 
ɫɢɧɶɨɝɨ ɩɟɪɨɤɫɢɞɭ ɯɪɨɦɭ CrO5L (L — ɦɨɥɟɤɭɥɚ ɪɨɡɱɢɧɧɢɤɚ), ɹɤɢɣ ɟɤɫɬɪɚɝɭєɬɶɫɹ ɜ 
ɨɪɝɚɧɿɱɧɢɣ ɲɚɪν ɰɹ ɪɟɚɤɰɿɹ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɹɤ ɚɧɚɥɿɬɢɱɧɚ. 

   [4] 

ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚ ɱɚɫɬɢɧɚ 
Ⱦɥɹ ɩɿɞɬɜɟɪɞɠɟɧɧɹ ɧɚɹɜɧɨɫɬɿ ɩɟɪɟɤɢɫɭ ɜɨɞɧɸ ɜ ɪɨɡɱɢɧɿ, ɛɭɥɨ ɩɪɨɜɟɞɟɧɨ 

«ɮɚɪɦɚɤɨɩɟɣɧɭ» ɪɟɚɤɰɿɸ. ȼɧɚɫɥɿɞɨɤ ɰɶɨɝɨ ɜ ɟɬɟɪɧɨɦɭ ɲɚɪɿ ɭɬɜɨɪɢɜɫɹ ɫɨɥɶɜɚɬɨɜɚɧɢɣ 
ɤɨɦɩɥɟɤɫ ɨɤɫɢɞɭ-ɧɚɩɟɪɨɤɫɢɞɭ ɏɪɨɦɭ (VI)  CrO5·(C2H5) 2O [3] (Ɋɢɫ. β). Ⱦɚɧɢɣ ɦɟɬɨɞ є 
ɞɨɫɢɬɶ ɞɿєɜɢɦ ɭ ɜɢɡɧɚɱɟɧɧɿ ɩɟɪɟɤɢɫɭ ɜɨɞɧɸ, ɿ ɝɨɥɨɜɧɟ, ɞɚє ɡɦɨɝɭ ɨɬɪɢɦɚɬɢ ɧɟɫɬɿɣɤɭ 
ɫɩɨɥɭɤɭ ɩɟɪɨɤɫɢɞɭ ɨɤɫɢɞɭ ɏɪɨɦɭ (VI), ɫɨɥɶɜɚɬɨɜɚɧɭ ɦɨɥɟɤɭɥɚɦɢ ɟɬɟɪɭ. 

 

 
Ɋɢɫ. 1. Ⱦɿɚɝɪɚɦɚ ɉɭɪɛɟ 

https://uk.wikipedia.org/w/index.php?title=%D0%A5%D1%80%D0%BE%D0%BC%D0%B0%D1%82&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%92%D0%BE%D0%BB%D1%8C%D1%84%D1%80%D0%B0%D0%BC
https://uk.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D1%96%D0%B1%D0%B4%D0%B5%D0%BD
https://uk.wikipedia.org/w/index.php?title=%D0%A5%D1%80%D0%BE%D0%BC%D0%B0%D1%82_%D0%B1%D0%B0%D1%80%D1%96%D1%8E&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%91%D0%B0%D1%80%D1%96%D0%B9
https://uk.wikipedia.org/wiki/%D0%9E%D0%BA%D0%B8%D1%81%D0%BD%D0%B8%D0%BA
https://uk.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BC_(VI)_%D0%BF%D0%B5%D1%80%D0%BE%D0%BA%D1%81%D0%B8%D0%B4
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Ɋɢɫ. β.  Ɋɟɡɭɥɶɬɚɬ ɮɚɪɦɚɤɨɩɟɣɧɨʀ ɪɟɚɤɰɿʀ 
ɜɢɹɜɥɟɧɧɹ ɩɟɪɟɤɢɫɭ ɜɨɞɧɸ ɜ ɪɨɡɱɢɧɿ. ɋɢɧє 

ɡɚɛɚɪɜɥɟɧɧɹ ɭ ɜɟɪɯɧɶɨɦɭ ɲɚɪɿ – ɫɨɥɶɜɚɬ 
ɩɟɪɨɤɫɢɞɭ ɨɤɫɢɞɭ ɯɪɨɦɭ (VI) ɡ ɞɢɟɬɢɥɨɜɢɦ 

ɟɬɟɪɨɦ. 

Ɋɢɫ. γ. ɋɯɟɦɚ ɟɤɫɩɪɟɫ-ɚɧɚɥɿɡɚɬɨɪɚ ɧɚ 
ɧɚɹɜɧɿɫɬɶ ɨɡɨɧɭ ɭ ɝɚɡɨɜɿɣ ɮɚɡɿ 

 

ȱɫɧɭє ɹɤɿɫɧɢɣ ɦɟɬɨɞ ɒɟɧɛɟɣɧɚ ɜɢɹɜɥɟɧɧɹ ɨɡɨɧɭ. ɍ 1840 ɪɨɰɿ ɒɟɧɛɟɣɧ ɩɨɤɚɡɚɜ 
ɡɞɚɬɧɿɫɬɶ ɨɡɨɧɭ ɜɢɬɿɫɧɹɬɢ ɣɨɞ ɡ ɣɨɞɢɞɭ ɤɚɥɿɸ [5]: 

 
ɐɸ ɪɟɚɤɰɿɸ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ ɹɤɿɫɧɨɝɨ ɜɢɡɧɚɱɟɧɧɹ ɨɡɨɧɭ ɡɚ ɞɨɩɨɦɨɝɨɸ 

ɮɿɥɶɬɪɭɜɚɥɶɧɨɝɨ ɩɚɩɟɪɭ, ɩɪɨɫɨɱɟɧɨʀ ɫɭɦɿɲɲɸ ɪɨɡɱɢɧɿɜ ɤɪɨɯɦɚɥɸ ɿ ɣɨɞɢɞɭ ɤɚɥɿɸ 
(ɣɨɞɤɪɨɯɦɚɥɶɧɨɝɨ ɩɚɩɟɪɭ) - ɜɿɧ ɜ ɨɡɨɧɿ ɫɢɧɿє ɡɚɜɞɹɤɢ ɜɡɚєɦɨɞɿʀ ɣɨɞɭ, ɳɨ ɜɢɞɿɥɹєɬɶɫɹ, ɡ 
ɤɪɨɯɦɚɥɟɦ [6]. Ɉɞɧɚɤ, ɞɚɧɢɣ ɦɟɬɨɞ ɦɚє ɞɟɤɿɥɶɤɚ ɧɟɞɨɥɿɤɿɜμ 

1) ɦɚɥɢɣ ɬɟɪɦɿɧ ɩɪɢɞɚɬɧɨɫɬɿ ɣɨɞɤɪɚɯɦɚɥɶɧɨɝɨ ɩɚɩɟɪɭν 
2) ɞɚɧɢɣ ɦɟɬɨɞ є ɨɞɧɨɪɚɡɨɜɢɦν 
3) ɦɨɠɥɢɜɢɣ ɤɨɧɬɚɤɬ ɩɪɚɰɿɜɧɢɤɚ ɡ ɝɚɡɨɜɨɸ ɫɭɦɿɲɲɸ, ɳɨ ɦɨɠɟ ɛɭɬɢ ɧɟɛɟɡɩɟɱɧɢɦ ɞɥɹ 

ɡɞɨɪɨɜ’ɹ.  
Ȼɭɥɨ ɫɬɜɨɪɟɧɨ ɩɪɢɧɰɢɩɨɜɭ ɫɯɟɦɭ ɟɤɫɩɪɟɫ-ɚɧɚɥɿɡɚɬɨɪɚ (ɪɢɫ.γ), ɹɤɢɣ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ 

ɞɥɹ ɜɢɹɜɥɟɧɧɹ ɨɡɨɧɭ ɜ ɝɚɡɨɜɿɣ ɮɚɡɿ. ȼ ɨɫɧɨɜɭ ɦɟɬɨɞɚ ɩɨɤɥɚɞɟɧɨ ɪɟɚɤɰɿɸ ɜɡɚєɦɨɞɿʀ ɨɡɨɧɭ ɡ 
ɞɢɯɪɨɦɚɬɨɦ ɤɚɥɿɸ ɜ ɤɢɫɥɨɦɭ ɫɟɪɟɞɨɜɢɳɿμ 

4O3 + 3K2Cr2O7 + 3H2SO4 = 3K2SO4 + 6CrO5 + 3H2O 

ȼ ɩɪɨɰɟɫɿ ɜɡɚєɦɨɞɿʀ, ɭɬɜɨɪɸєɬɶɫɹ ɫɩɨɥɭɤɚ ɩɟɪɨɤɫɢɞɭ ɨɤɫɢɞɭ ɏɪɨɦɭ (VI), ɹɤɚ ɩɿɞ ɞɿєɸ 
ɪɭɯɭ ɝɚɡɭ ɩɟɪɟɯɨɞɢɬɶ ɭ ɟɬɟɪɨɜɢɣ ɲɚɪ, ɭɬɜɨɪɸɸɱɢ ɫɨɥɶɜɚɬ ɡ ɯɚɪɚɤɬɟɪɧɢɦ ɫɢɧɿɦ 
ɡɚɛɚɪɜɥɟɧɧɹɦ. Ɇɨɠɥɢɜɟ ɩɟɪɟɜɟɞɟɧɧɹ ɪɨɡɱɢɧɭ ɜ ɩɨɱɚɬɤɨɜɭ ɮɨɪɦɭμ ɧɟɨɛɯɿɞɧɨ ɞɨɞɚɬɢ ɥɭɝ ɱɢ 
ɤɢɫɥɨɬɭ ɿ ɱɟɪɟɡ ɞɟɹɤɢɣ ɱɚɫ ɡɚɛɚɪɜɥɟɧɧɹ ɜɟɪɯɧɶɨɝɨ ɲɚɪɭ ɡɧɢɤɧɟ ɣ ɪɨɡɱɢɧ ɝɨɬɨɜɢɣ ɞɨ 
ɩɨɜɬɨɪɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹμ  

4 CrO5 + 6 H2SO4 = 2 Cr2(SO4)3 + 7 O2 + 6 H2O  

2CrO5 + 2KOH + 3H2O = 2K[Cr(OH)4] + 3,5O2  

ɉɟɪɟɜɚɝɢ ɞɚɧɨɝɨ ɦɟɬɨɞɭμ 
1) Ȼɿɥɶɲɢɣ ɬɟɪɦɿɧ ɩɪɢɞɚɬɧɨɫɬɿ ɡɚɜɞɹɤɢ ɛɿɥɶɲɿɣ ɫɬɿɣɤɨɫɬɿ ɪɟɚɝɟɧɬɿɜ ɞɨ ɡɨɜɧɿɲɧɿɯ 

ɭɦɨɜν 

K2Cr2O7 

O3 

ȿɬɟɪ 
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2) Ȼɚɝɚɬɨɪɚɡɨɜɿɫɬɶ ɭ ɜɢɤɨɪɢɫɬɚɧɧɿν 
3) Ȼɟɡɩɟɤɚ ɭ ɜɢɤɨɪɢɫɬɚɧɧɿ ɡɚ ɪɚɯɭɧɨɤ ɝɟɪɦɟɬɢɱɧɨɫɬɿ ɤɨɧɫɬɪɭɤɰɿʀ. 
ɋɟɪɟɞ ɧɟɞɨɥɿɤɿɜμ 
1) ɇɟɞɨɫɬɚɬɧɹ ɜɢɜɱɟɧɿɫɬɶν 
2) ɇɟɦɨɠɥɢɜɿɫɬɶ ɤɿɥɶɤɿɫɧɨɝɨ ɚɧɚɥɿɡɭ. 
3) Ɂɞɚɬɧɿɫɬɶ ɜɩɥɢɧɭɬɢ ɧɚ ɪɟɡɭɥɶɬɚɬ ɚɧɚɥɿɡɭ ɨɡɨɧɭ ɞɨɦɿɲɨɤ ɩɟɪɟɤɢɫɭ ɜɨɞɧɸ ɜ ɝɚɡɨɜɿɣ 

ɮɚɡɿ. 
ȼɢɫɧɨɜɤɢ  
1. Ⱦɨɫɥɿɞɠɟɧɨ ɦɨɠɥɢɜɢɣ ɫɩɟɤɬɪ ɡɚɫɬɨɫɭɜɚɧɧɹ ɫɩɨɥɭɤ ɏɪɨɦɭ ɜ ɚɧɚɥɿɬɢɱɧɿɣ ɯɿɦɿʀν 
2. ɉɟɪɟɜɿɪɟɧɨ ɜɥɚɫɬɢɜɨɫɬɿ ɏɪɨɦɭ ɭɬɜɨɪɸɜɚɬɢ ɫɩɟɰɢɮɿɱɧɿ ɧɟɫɬɿɣɤɿ ɫɩɨɥɭɤɢ ɧɚ 

ɩɪɢɤɥɚɞɿ ɮɚɪɦɚɤɨɩɟɣɧɨʀ ɪɟɚɤɰɿʀ ɜɢɡɧɚɱɟɧɧɹ ɩɟɪɟɤɢɫɭ ɜɨɞɧɸ. 
3. Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɫɯɟɦɭ ɜɢɡɧɚɱɟɧɧɹ ɧɚɹɜɧɨɫɬɿ ɨɡɨɧɭ ɜ ɝɚɡɨɜɿɣ ɮɚɡɿ. ȼɢɹɜɥɟɧɨ 

ɩɟɪɟɜɚɝɢ ɿ ɧɟɞɨɥɿɤɢ ɩɨɪɿɜɧɹɧɨ ɡ ɜɿɞɨɦɢɦ ɦɟɬɨɞɨɦ ɒɟɣɧɛɟɣɧɚ.  
ɋɩɢɫɨɤ ɜɢɤɨɪɢɫɬɚɧɨʀ ɥɿɬɟɪɚɬɭɪɢ 
1) EЦЬХОв, JШСЧ (β001). «CСЫШЦТЮЦ». Nature's Building Blocks: An A-Z Guide to the 

EХОЦОЧЭЬ. ЇбПШЫН, EЧРХКЧН, UKμ ЇбПШЫН UЧТЯОЫЬТЭв PЫОЬЬ. ɫ. 495–498. ISBN 0-19-850340-7. 
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CURRENT STATUS OF PETROLEUM INDUSTRY IN NAMIBIA 
Paulus Matchayi, Group: ɏɌ-12iH 

Scientific director of SA Kudryavtsev, PhD, Associate Professor  

Technological Institute of East-Ukrainian National University named after V. Dahl 

(Severodonetsk) ɆɈN Ukraine. 

Namibia is a dynamically developing state-oriented industrial production. One of the main 

industries of Namibia is the extraction and processing of oil. The effectiveness of this industry 

depends on the replenishment of the state budget of Namibia and welfare more than half of its 

citizens. Therefore, the development of industrial technologies for the extraction and refining of 

oil is an important task in Namibia, for which it is necessary to attract qualified scientific and 

technical staff. The government of Namibia under the guidance by the Ministry of Mines and 

Energy has regulated companies applying for licenses in Petroleum industry to ensure that they 

employee Namibian citizens that have the qualification in such field and also offer training to 

ensure the citizens have much knowledge about the mineral. The conferences conducted by 

Namibian Petroleum Agency have attracted many major petroleum investors from different 

МШЮЧЭЫТОЬ ЭШ ТЧЯОЬЭ ТЧ ІКЦТЛТК’Ь СТРС ЪЮКХТЭв ЩОЭЫШХОЮЦ КЧН РКЬ ЛОТЧР ОбЭЫКМЭОН ТЧ ЭСО МШКЬЭКХ 
region of the country.  

Offshore exploration began in 1968 when the area was held under concession by various 

operators and resulted in the discovery of the Kudu gas field by Chevron in 1973. For political 

reasons, further exploration and appraisal work was halted until 1987-1988 when the forerunner 

of the current state oil company, National Petroleum Corporation of Namibia (NAMCOR), 

https://uk.wikipedia.org/wiki/International_Standard_Book_Number
https://uk.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D1%86%D1%96%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0:%D0%94%D0%B6%D0%B5%D1%80%D0%B5%D0%BB%D0%B0_%D0%BA%D0%BD%D0%B8%D0%B3/0-19-850340-7
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/5724511630
https://uk.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D1%86%D1%96%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0:%D0%94%D0%B6%D0%B5%D1%80%D0%B5%D0%BB%D0%B0_%D0%BA%D0%BD%D0%B8%D0%B3/5724512130
https://uk.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D1%86%D1%96%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0:%D0%94%D0%B6%D0%B5%D1%80%D0%B5%D0%BB%D0%B0_%D0%BA%D0%BD%D0%B8%D0%B3/5724512130
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BB%D0%BE%D1%82%D0%BE%D0%B2,_%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9_%D0%A1%D0%B8%D0%BB%D1%8C%D0%B2%D0%B5%D1%81%D1%82%D1%80%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%BD%D0%B4%D0%B5%D0%BB%D0%B5%D0%B5%D0%B2,_%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9_%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikisource.org/wiki/%D0%AD%D0%A1%D0%91%D0%95/%D0%9E%D0%B7%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D1%86%D0%B8%D0%BA%D0%BB%D0%BE%D0%BF%D0%B5%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C_%D0%91%D1%80%D0%BE%D0%BA%D0%B3%D0%B0%D1%83%D0%B7%D0%B0_%D0%B8_%D0%95%D1%84%D1%80%D0%BE%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D1%86%D0%B8%D0%BA%D0%BB%D0%BE%D0%BF%D0%B5%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D1%80%D1%8C_%D0%91%D1%80%D0%BE%D0%BA%D0%B3%D0%B0%D1%83%D0%B7%D0%B0_%D0%B8_%D0%95%D1%84%D1%80%D0%BE%D0%BD%D0%B0
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drilled a series of appraisal wells. Further exploration did not resume again until after Namibia 

achieved independence. The first bidding round was opened in September 1991 and attracted 

exploration to the northern area of the offshore and to two blocks in the extreme south. The area 

between Walvis Bay and Luderitz was excluded in the first round because of issues relating to 

sovereignty (subsequently resolved). In 1992 Namibia awarded its first blocks to Chevron, Sasol, 

Ranger and Norsk Hydro. 

Tullow holds a 90% operating interest in License 005, Area 2814A offshore Namibia which 

includes the Kudu gas field. In July 2004 the Group concluded a Joint Development Agreement 

for the development of the Kudu field as part of a gas to power project. The Project involves the 

offshore development of the Kudu gas field by Energy Africa and NAMCOR, and the piping of 

gas to shore for treatment and delivery to an 800MW power station to be developed and 

commercially operated by NamPower in the vicinity of Oranjemund. 

In August 2004 the government of Namibia signed a Reconnaissance License with hunt Oil 

ПШЫ ЭСО ЫТРСЭ ЭШ МКЫЫв ШЮЭ ЩОЭЫШХОЮЦ ЫОМШЧЧКТЬЬКЧМО ШЩОЫКЭТШЧЬ ТЧ ЭСО δüНОЫТЭг BКЬТЧ, ШППЬСШЫО 
Namibia. The license covers approximately 48,000 square kilometers (11.86 million acres) of the 

offshore part of Namibia, west of the town of Luderitz. The water depths in the License range 

from 200m to 3000m. 

In March 2005 EnerGulf Resources entered into a Memorandum of Cooperation (MOC) 

with National Petroleum Corporation of Namibia to establish a working relationship with regard 

to joint ventures in oil and gas exploration, development and production opportunities in 

Namibia, in particular Block 1711, and gas to liquids and related opportunities. Under the terms 

of the MOC, NAMCOR has granted to EnerGulf an option for up to 25% of NAMCOR's interest 

in Block 1711. ). Block 1711 is situated in the Namibe Basin off the northern coast of Namibia 

along the international boundary with Angola. 

Namibia has a fledgling upstream industry with probably more gas than oil potential. It has, 

however, a very well established downstream oil-marketing infrastructure. Historically the 

country has always been closely tied to South Africa and the downstream industry was for many 

years treated as an extension of the South African system with industry data still coordinated by 

Caltex South Africa. 

Namibia is underexplored with seven onshore and eleven offshore wells. The only 

significant discovery to date has been the Kudu gas field operated by Shell. 

The legal framework governing the exploration for, development and production of 

petroleum in Namibia is set out in the Petroleum (Exploration and Production) Act, 1991 (the 

"Petroleum Act"), the Petroleum (Taxation) Act, 1991 (both as amended principally by the 

Petroleum Laws Amendment Act, 1998) and the Model Petroleum Agreement 1998. 

The state-owned National Petroleum Corporation of Namibia (NAMCOR) is the national oil 

МШЦЩКЧв. TСТЬ ПЮЧМЭТШЧЬ КЬ К ЩКЫЭ ШП ЭСО εТЧТЬЭЫв КЧН аШЫФЬ аТЭС ТЭ ЭШ ЩЫШЦШЭО ЭСО МШЮЧЭЫв’Ь 
acreage. It also acts as an advisor on national petroleum policy and has the capacity to act on 

behalf of the state as its commercial arm. The Ministry of Mines and Energy (MME) regulates the 

Namibian oil industry. 

Upstream 
Namibia appears to have a greater potential for gas than for oil. Offshore exploration started 

in 1968 and resulted in the discovery of the Kudu gas field by Chevron in 1973. For political 

reasons, further exploration and appraisal work was halted until 1987-1988 when the forerunner 

of the current state oil company, National Petroleum Corporation of Namibia (NAMCOR), 

drilled a series of appraisal wells. 

Subsequently all licenses, with the exception of block 2814A, were relinquished. Namibia's 

third petroleum licensing opened in October 1998. Unfortunately, no bids were received and 
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Namibia converted to an Open Bidding System. Following this conversion, in June 2000, Block 

1711 was awarded to Vanco Energy who immediately started a 3-D seismic survey of the basin. 

Downstream 
The downstream industry in Namibia is well established and closely linked with that of 

South Africa. There are five main companies that distribute and market fuel products in Namibia: 

BP, Caltex, Total, Engen and Shell. Since 1999, Mobil Oil SA has set up a lubricants 

distributorship with head offices in Walvis Bay. Pricing in Namibia is strongly linked to the 

South African market as Namibia is a member of the South African Customs Union. 

The Petroleum Products and Energy Act, 1990 controls activities in the downstream sector. 

National Petroleum Corp. of Namibia (Pty.) Ltd. is engaged in the reconnaissance, 

exploration, and production of onshore and offshore petroleum resources in Namibia. It also acts 

as an adviser to ministry of mines and energy, and assists them in monitoring the exploration 

activities of licensees. In addition, the company operates a fuel depot in Otjiwarongo. National 

Petroleum Corp. of Namibia (Pty.) Ltd. was formerly known as Swakor. The company is based in 

Windhoek, Namibia. Oil and gas exploration is in an early stage in Namibia, with only 17 wells 

НЫТХХОН ЭШ НКЭО. ІКЦТЛТК’Ь ХКЫРОЬЭ МШЦЦОЫМТКХ СвНЫШМКЫЛШЧ НТЬМШЯОЫв, ЭСО ЇЫКЧРО BКЬТЧ KЮНЮ РКЬ 
field, is, however, estimated to hold 1.3 trillion cubic feet of proven reserves, with gas production 

expected to start in 2015. International oil companies involved in the upstream oil and gas sector 

in Namibia include Tullow, BP, HRT, Serica Energy, Chariot Oil & Gas, Eco (Atlantic) Oil & 

Gas, Petrobras, Itochu and Gazprom.   

 

ɉȿɊȿɊȺȻɈɌɄȺ ɆȺɁɍɌȺ ɋ ɉɊɂɆȿɇȿɇɂȿɆ ɌȿɏɇɈɅɈȽɂɂ 
ȺɗɊɈɁɈɅɖɇɈȽɈ ɇȺɇɈɄȺɌȺɅɂɁȺ 

Ʉɢɫɢɥɶ Ɍ. ȼ. ɫɬ.ɝɪ. ɌɈɊ-10ȾɆ, Ʌɟɨɧɟɧɤɨ ɋ. ȼ., ɚɫɩɢɪɚɧɬ 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɞɨɰ. Ʉɭɞɪɹɜɰɟɜ ɋ. Ⱥ. 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦ. ȼ. Ⱦɚɥɹ (ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤ) 

ɇɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɡɚɧɢɦɚɟɬ ɜɚɠɧɨɟ 
ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɢ ɫɬɪɚɬɟɝɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɜ ɦɢɪɟ. ɋ ɤɚɠɞɵɦ ɝɨɞɨɦ ɩɨɜɵɲɚɟɬɫɹ 
ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜɚɯ ɢ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɚɯ, ɱɬɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ 
ɭɜɟɥɢɱɟɧɢɟ ɝɥɭɛɢɧɵ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ. ɉɨɷɬɨɦɭ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɩɪɢɦɟɧɹɸɬɫɹ 
ɜɬɨɪɢɱɧɵɟ ɩɪɨɰɟɫɫɵ ɬɚɤɢɟ ɤɚɤμ ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ, ɝɢɞɪɨɤɪɟɤɢɧɝ, ɤɨɤɫɨɜɚɧɢɟ, 
ɢɡɨɦɟɪɢɡɚɰɢɹ, ɚɥɤɢɥɢɪɨɜɚɧɢɟ, ɪɢɮɨɪɦɢɧɝ ɢ ɞɪ., ɧɨ ɭ ɤɚɠɞɨɝɨ ɩɪɨɰɟɫɫɚ ɟɫɬɶ ɫɜɨɢ 
ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ. Ʉ ɧɟɞɨɫɬɚɬɤɚɦ, ɨɫɭɳɟɫɬɜɥɹɟɦɵɦ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɦɨɠɧɨ 
ɨɬɧɟɫɬɢμ  

– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ ɞɨɪɨɝɨɫɬɨɹɳɢɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜν 
– ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɡɚɬɪɚɱɢɜɚɬɶ ɷɧɟɪɝɢɸ ɧɚ ɪɟɝɟɧɟɪɚɰɢɸ ɤɚɬɚɥɢɡɚɬɨɪɚν 
– ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɜ ɠёɫɬɤɢɯ ɭɫɥɨɜɢɹɯ (ɩɪɢ ɩɨɜɵɲɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɢ 

ɞɚɜɥɟɧɢɢ). 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɫɟɤɬɨɪɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɇɉɁ ɫɭɳɟɫɬɜɭɟɬ ɬɟɧɞɟɧɰɢɹ ɤ ɭɜɟɥɢɱɟɧɢɸ 

ɱɢɫɥɚ ɩɪɟɞɩɪɢɹɬɢɣ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɯ ɦɢɧɢ-ɇɉɁ. Ƚɥɚɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ 
ɦɢɧɢ-ɇɉɁ ɜ ɫɪɚɜɧɟɧɢɢ ɫ ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɝɢɝɚɧɬɚɦɢ ɹɜɥɹɟɬɫɹ ɦɚɥɚɹ ɝɥɭɛɢɧɚ ɩɟɪɟɪɚɛɨɬɤɢ 
ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ.  

ɉɪɢ ɩɟɪɜɢɱɧɨɣ ɩɟɪɟɪɚɛɨɬɤɟ ɧɟɮɬɢ ɛɨɥɟɟ 50 % ɩɨɥɭɱɚɟɦɵɯ ɩɪɨɞɭɤɬɨɜ ɫɨɫɬɚɜɥɹɟɬ 
ɦɚɡɭɬ, ɩɨɷɬɨɦɭ ɜɟɞɭɬɫɹ  ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɟɝɨ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɪɚɛɨɬɤɢ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɨɰɟɫɫɚ ɤɪɟɤɢɧɝɚ ɦɚɡɭɬɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɯɧɨɥɨɝɢɢ ɚɷɪɨɡɨɥɶɧɨɝɨ 
ɧɚɧɨɤɚɬɚɥɢɡɚ ɜɨɡɦɨɠɧɨ ɢɫɤɥɸɱɢɬɶ ɧɟɞɨɫɬɚɬɤɢ, ɫɭɳɟɫɬɜɭɸɳɢɟ ɜ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɩɪɨɰɟɫɫɚɯ, ɚ ɬɚɤɠɟ ɭɜɟɥɢɱɢɬɶ ɝɥɭɛɢɧɭ ɩɟɪɟɪɚɛɨɬɤɢ. 
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ɂɫɫɥɟɞɨɜɚɧɢɟ ɤɪɟɤɢɧɝɚ ɦɚɡɭɬɚ ɜ ɭɫɥɨɜɢɹɯ ɚɷɪɨɡɨɥɶɧɨɝɨ ɧɚɧɨɤɚɬɚɥɢɡɚ ɧɚɱɚɥɢ 
ɩɪɨɜɨɞɢɬɶ ɧɚ ɰɟɨɥɢɬɫɨɞɟɪɠɚɳɟɦ ɤɚɬɚɥɢɡɚɬɨɪɟ ɬɢɩ (Y). Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɧɵɯ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɢ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɪɟɤɢɧɝɚ ɦɚɡɭɬɚ (ɭɫɬɚɧɨɜɤɚ ɍɄɆ-600, 

ɩɪɢɦɟɧɹɟɦɚɹ ɧɚ ɦɢɧɢ-ɇɉɁ) ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.  
ɂɡ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 1 ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɤɨɧɬɪɨɥɶɧɨɣ ɪɚɡɝɨɧɤɟ ɜ 

ɦɚɡɭɬɟ ɫɨɞɟɪɠɢɬɫɹ ɞɨ 54 % ɦɚɫɫ ɲɢɪɨɤɨɣ ɮɪɚɤɰɢɢ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɤɢɩɟɧɢɹ ɞɨ γ50 0ɋ, 
ɜɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɤɪɟɤɢɧɝ ɦɚɡɭɬɚ ɩɨɤɚɡɵɜɚɟɬ ɧɚ ɫɧɢɠɟɧɢɟ ɜɵɯɨɞɚ ɫɜɟɬɥɵɯ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɱɬɨ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɢɥɶɧɨɣ ɤɨɤɫɭɟɦɨɫɬɶɸ ɢɡ-ɡɚ ɩɪɨɬɟɤɚɸɳɢɯ ɪɟɚɤɰɢɣ 
ɭɩɥɨɬɧɟɧɢɹ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɢ ɱɚɫɬɨɬɟ γ Ƚɰ ɜɵɯɨɞ ɞɢɡɟɥɶɧɨɣ ɮɪɚɤɰɢɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɞɚɧɧɵɦɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɨɬ γ5 ɞɨ 64 % ɦɚɫɫɨɜɵɯ.  ɉɪɢ ɱɚɫɬɨɬɟ  4 
Ƚɰ ɩɨɥɭɱɢɥɢ ɛɟɧɡɢɧɨɜɭɸ ɮɪɚɤɰɢɸ ɜ ɤɨɥɢɱɟɫɬɜɟ ɞɨ 10 % ɦɚɫɫɨɜɵɯ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɞɚɧɧɵɦ ɩɪɨɦɵɲɥɟɧɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɚ ɜɵɯɨɞ ɞɢɡɟɥɶɧɨɣ ɮɪɚɤɰɢɢ ɫɨɫɬɚɜɢɥ ɞɨ 77 % 
ɦɚɫɫɨɜɵɯ, ɱɬɨ ɜɞɜɨɟ  ɜɵɲɟ ɪɟɡɭɥɶɬɚɬɨɜ ɍɄɆ-600. 

 

Ɍɚɛɥɢɰɚ 1. Ɏɪɚɤɰɢɨɧɧɵɣ ɫɨɫɬɚɜ ɩɪɨɞɭɤɬɨɜ ɤɪɟɤɢɧɝɚ. 

Ɍ°ɋ 
ɱɚɫɬɨɬɚ, 

Ƚɰ 

Ȼɟɧɡɢɧɨɜɚɹ 
ɮɪɚɤɰɢɹ, % 

ɦɚɫɫ 

Ⱦɢɡɟɥɶɧɚɹ 
ɮɪɚɤɰɢɹ, % 

ɦɚɫɫ 

Ƚɚɡ, % ɦɚɫɫ 
Ɉɫɬɚɬɨɤ, % 

ɦɚɫɫ 

Ʉɨɧɬɪɨɥɶɧɚɹ ɪɚɡɝɨɧɤɚ ɦɚɡɭɬɚ 

ɞɨ γ50 - - 53,7 5,4 40,9 

Ⱦɚɧɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɟɡ ɞɨɛɚɜɥɟɧɢɹ ɤɚɬɚɥɢɡɚɬɨɪɚ (ɬɟɪɦɢɱɟɫɤɢɣ ɤɪɟɤɢɧɝ )  

200 

- 

- 49,4 4,5 46,1 

300 - 50,7 2,2 47,1 

400 - 47,7 10,8 42 

Ⱦɚɧɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɚ ɰɟɨɥɢɬɫɨɞɟɪɠɚɳɟɦ ɤɚɬɚɥɢɡɚɬɨɪɟ ɬɢɩ (В ) 

400 

3 

- 58 15,1 26,9 

450 - 60,5 12,3 27,2 

500 - 64 5,7 30,3 

550 - 56,9 15,2 27,9 

400 

4 

7,0 73,5 8,7 10,8 

450 6,8 71,2 14,2 7,8 

500 9,9 77,4 4,0 7,8 

550 9,1 68,9 10,2 11,8 

Ɋɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɧɚ ɭɫɬɚɧɨɜɤɟ ɍɄɆ-600 

550 - 9 35 6 50 

 

ɉɪɢɦɟɧɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɚɷɪɨɡɨɥɶɧɨɝɨ ɧɚɧɨɤɚɬɚɥɢɡɚ ɩɨɡɜɨɥɢɥɨμ 
- ɭɜɟɥɢɱɢɬɶ ɜɵɯɨɞ ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɞɨ 85 % ɦɚɫɫɨɜɵɯ, ɱɬɨ ɜ ɞɜɚ ɪɚɡɚ ɜɵɲɟ ɜ 

ɫɪɚɜɧɟɧɢɢ ɫ ɩɪɨɦɵɲɥɟɧɧɨɣ ɭɫɬɚɧɨɜɤɨɣ ɍɄɆ-600; 

- ɫɧɢɡɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɫ 550°ɋ ɞɨ 500°ɋ. 
ɉɪɢ ɜɧɟɞɪɟɧɢɢ ɬɟɯɧɨɥɨɝɢɢ ɚɷɪɨɡɨɥɶɧɨɝɨ ɧɚɧɨɤɚɬɚɥɢɡɚ ɭɦɟɧɶɲɚɸɬɫɹ ɷɧɟɪɝɨɡɚɬɪɚɬɵ, ɚ 

ɬɚɤɠɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɝɥɭɛɢɧɚ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ, ɱɬɨ ɩɪɢɜɟɞɟɬ ɤ ɩɨɥɨɠɢɬɟɥɶɧɨɦɭ 
ɷɤɨɧɨɦɢɱɟɫɤɨɦɭ ɷɮɮɟɤɬɭ. 

 

 

 



ɏɿɦɿɱɧɿ ɧɚɭɤɢ 
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ɉɊȿɂɆɍɓȿɋɌȼȺ ɄɊȿɄɂɇȽȺ ɋɕɊɈɃ ɇȿɎɌɂ ȼ ɊȺɋɉɅȺȼȺɏ ɋɈɅȿɃ 
ɆȿɌȺɅɅɈȼ 

Ⱥɧɨɯɢɧɚ Ⱦ.Ⱥ. ɫɬ. ɝɪ. Ɍɉȼ-10ɦȾ 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɞɨɰ. Ɇɚɦɟɞɨɜ Ȼ.Ȼ. 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦ. ȼ. Ⱦɚɥɹ (ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤ) 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɢɫɬɨɪɢɹ ɧɟ ɡɧɚɟɬ ɛɨɥɟɟ ɫɥɨɠɧɨɣ ɫɢɬɭɚɰɢɢ ɜ ɨɛɥɚɫɬɢ 
ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ, ɱɟɦ ɫɭɳɟɫɬɜɭɸɳɚɹ ɫɟɣɱɚɫ. Ʉɪɨɦɟ ɩɪɨɛɥɟɦ, ɤɨɬɨɪɵɟ ɫɜɹɡɚɧɧɵɟ ɫ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɨɝɪɚɧɢɱɟɧɢɹɦɢ, ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɱɢɤɢ ɜɨ ɜɫɟɦ ɦɢɪɟ ɜɵɧɭɠɞɟɧɵ 
ɪɟɲɚɬɶ ɜɨɩɪɨɫɵ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɹɠɟɥɨɣ ɧɟɮɬɢ, ɬɚɤ ɤɚɤ ɡɚɩɚɫɵ ɬɪɚɞɢɰɢɨɧɧɨɣ ɥɟɝɤɨɣ 
ɦɚɥɨɫɟɪɧɢɫɬɨɣ ɧɟɮɬɢ ɫɨɤɪɚɳɚɸɬɫɹ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ. ɋɬɟɩɟɧɶ ɭɫɩɟɲɧɨɫɬɢ ɪɚɛɨɬɵ 
ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɝɨ ɡɚɜɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɤɚɠɞɨɝɨ ɛɚɪɪɟɥɹ ɫɵɪɨɣ 
ɧɟɮɬɢ, ɩɨɷɬɨɦɭ ɨɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɤɚɠɞɨɝɨ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɱɢɤɚ ɹɜɥɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ 
ɝɥɭɛɢɧɵ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ.  

Ɉɫɧɨɜɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɪɚɡɜɢɬɢɹ ɧɟɮɬɟɩɟɪɟɪɚɛɨɬɤɢ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ – ɷɬɨ ɪɚɡɪɚɛɨɬɤɚ ɢ 
ɜɧɟɞɪɟɧɢɟ ɧɚ ɭɠɟ ɞɟɣɫɬɜɭɸɳɢɟ ɇɉɁ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɫɧɚɛɠɟɧɢɹ ɩɨɤɭɩɚɬɟɥɹ 
ɱɢɫɬɵɦɢ ɩɪɨɞɭɤɬɚɦɢ ɩɨ ɞɨɫɬɭɩɧɵɦ ɰɟɧɚɦ. 

ɉɪɟɞɥɚɝɚɟɬɫɹ ɩɪɨɰɟɫɫ ɤɪɟɤɢɧɝɚ ɫɵɪɨɣ ɧɟɮɬɢ ɢ ɨɬɞɟɥɶɧɵɯ ɟё ɮɪɚɤɰɢɣ ɜ ɫɪɟɞɟ 
ɪɚɫɩɥɚɜɥɟɧɧɵɯ ɯɥɨɪɢɞɨɜ ɦɟɬɚɥɥɨɜ ɡ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. Ɋɚɛɨɱɢɦ 
ɪɚɫɩɥɚɜɨɦ ɦɨɠɟɬ ɛɵɬɶ ɫɨɥɶ ɢɥɢ ɫɦɟɫɶ ɫɨɥɟɣ ɢɡ δТCХ, KCХ, ІКCХ, εРCХ2, CaCl2, CuCl, ZnCl2, 

FeCl3. 

ɂɫɫɥɟɞɨɜɚɧ ɩɪɨɰɟɫɫ ɤɪɟɤɢɧɝɚ ɫɵɪɨɣ ɡɚɩɚɞɧɨɫɢɛɢɪɫɤɨɣ ɧɟɮɬɢ ɜ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪ 

400–600 °ɋ. ȼɵɹɜɥɟɧɨ, ɱɬɨ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɛɥɸɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ 
ɫɨɞɟɪɠɚɧɢɹ ɜ ɛɟɧɡɢɧɚɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɨɥɟɮɢɧɨɜ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ 
ɫɨɞɟɪɠɚɧɢɟ ɧɚɮɬɟɧɨɜ, n-ɩɚɪɚɮɢɧɨɜ ɫɧɢɠɚɟɬɫɹ. Ɉɩɬɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɤɪɟɤɢɧɝɚ ɜ 

ɪɚɫɩɥɚɜɟ ɯɥɨɪɢɞɨɜ ɦɟɬɚɥɥɨɜ ɹɜɥɹɟɬɫɹ ~ 500 °ɋ. Ɉɤɬɚɧɨɜɨɟ ɱɢɫɥɨ ɩɨɥɭɱɟɧɧɵɯ ɛɟɧɡɢɧɨɜ 

ɫɨɫɬɚɜɥɹɟɬ 82-87 ɩɭɧɤɬɨɜ ɩɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɦɭ ɦɟɬɨɞɭ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜɵɯɨɞ ɫɜɟɬɥɵɯ 

ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɷɤɫɩɟɪɢɦɟɧɬɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ 46.9 ɞɨ 55.1-

64.3% ɦɚɫɫ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɬɚɤɨɝɨ ɩɪɨɰɟɫɫɚμ 
 ȼɵɫɨɤɚɹ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɫɨɥɟɣ ɦɟɬɚɥɥɨɜ ɩɨɡɜɨɥɹɟɬ ɭɥɭɱɲɢɬɶ ɬɟɪɦɨɫɬɚɬɢɪɨɜɚɧɢɟ 

(ɤɨɧɬɪɨɥɢɪɭɟɦɚɹ ɩɨɞɚɱɚ ɢɥɢ ɨɬɛɨɪ ɷɧɟɪɝɢɢ ɧɚɝɪɟɜɚ ɢɥɢ ɨɯɥɚɠɞɟɧɢɹ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ 
ɩɨɫɬɨɹɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɫɪɟɞɵ), ɚ ɷɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɨɡɜɨɥɹɟɬμ 

 ɢɧɬɟɧɫɢɮɢɰɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫɵν 
 ɭɦɟɧɶɲɢɬɶ ɝɚɛɚɪɢɬɵ ɪɟɚɤɬɨɪɨɜ. 
 ȼɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɨɞɢɬɶ ɪɟɚɤɰɢɢ ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɞɨɛɚɜɥɟɧɢɹ ɜɨɞɵ, ɚ ɷɬɨ 

ɩɪɢɜɨɞɢɬ ɤμ 
 ɫɧɢɠɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɡɚɬɪɚɬν 
 ɨɬɫɭɬɫɬɜɢɸ ɪɚɡɛɚɜɥɟɧɢɹ ɫɵɪɶɹ. 
 ɍɦɟɧɶɲɟɧɢɟ ɦɟɬɚɥɥɨɟɦɤɨɫɬɢ ɩɪɨɰɟɫɫɚ – ɬɨ ɟɫɬɶ ɧɟ ɧɭɠɧɨ ɡɚɪɚɧɟɟ ɩɪɨɜɨɞɢɬɶ 

ɧɚɝɪɟɜ ɫɵɪɶɹ ɢ ɡɚɬɪɚɱɢɜɚɬɶ ɫɪɟɞɫɬɜɚ ɧɚ ɚɩɩɚɪɚɬɵ ɞɥɹ ɩɨɞɨɝɪɟɜɚ (ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ, ɬɪɭɛɧɵɟ 
ɩɟɱɢ), ɧɚɝɪɟɜ ɩɪɨɢɡɨɣɞɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɫɚɦɨɦ ɪɟɚɤɬɨɪɟ, ɩɪɢ ɷɬɨɦ ɬɚɤɠɟ ɫɧɢɠɚɸɬɫɹ 
ɷɧɟɪɝɨɡɚɬɪɚɬɵ. 

 Ɉɛɥɟɝɱɚɟɬɫɹ ɬɟɩɥɨ- ɢ ɦɚɫɫɨɨɛɦɟɧ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɚɫɩɥɚɜɚ – ɠɢɞɤɨɮɚɡɧɨɝɨ 
ɤɚɬɚɥɢɡɚɬɨɪɚ (ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɜɟɪɞɨɮɚɡɧɵɦɢ ɤɚɬɚɥɢɡɚɬɨɪɚɦɢ). 

ȼ ɡɚɤɥɸɱɟɧɢɟ, ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɟɢɦɭɳɟɫɬɜɚ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨɡɜɨɥɹɸɬ 
ɭɜɟɥɢɱɢɬɶ ɜɵɯɨɞ ɫɜɟɬɥɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ ɭɦɟɧɶɲɢɬɶ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ. 
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ɈɋɈȻȿɇɇɈɋɌɖ ɉɊɂɇɐɂɉȺ ɄȺɌȺɅɂɌɂɑȿɋɄɈȽɈ ȾȿɃɋɌȼɂə ɇȺ 
ɏɂɆɂɑȿɋɄɂɃ ɉɊɈɐȿɋɋ 2ІЇ+Ɉ2→2ІЇ2 ȼ ɉɊɈɂɁȼɈȾɋɌȼȿ ȺɁɈɌɇɈɃ 

ɄɂɋɅɈɌɕ 

Ƚɭɞɢɦɚ ȿ.Ɉ. ɫɬ. ɝɪ. Ɍɇȼ-10ɞɆ 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɩɪɨɮ. ɤɚɮ. Ɍɇȼɗ, ɞ.ɯ.ɧ., ɩɪɨɮ. Ɂɚɯɚɪɨɜ ɂ.ɂ. 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦ. ȼ.Ⱦɚɥɹ (ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤ) 

ɐɟɥɶ ɪɚɛɨɬɵ: ɞɟɬɚɥɶɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɢɧɰɢɩɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ ɧɚ ɪɟɚɤɰɢɸ 
ɨɤɢɫɥɟɧɢɹ ɨɤɫɢɞɚ ɚɡɨɬɚ NO ɦɨɥɟɤɭɥɹɪɧɵɦ ɤɢɫɥɨɪɨɞɨɦ ɞɨ ɞɢɨɤɫɢɞɚ NO2  ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ.  

Ⱥɡɨɬɧɚɹ ɤɢɫɥɨɬɚ ɹɜɥɹɟɬɫɹ ɨɤɢɫɥɢɬɟɥɶɧɨɣ ɦɢɧɟɪɚɥɶɧɨɣ ɤɢɫɥɨɬɨɣ, ɮɢɡɢɱɟɫɤɢɟ ɢ 
ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɨɬɨɪɨɣ ɞɟɥɚɸɬ ɟɟ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɰɟɧɧɵɯ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ 
ɦɢɧɟɪɚɥɨɜ ɢ ɩɨ ɨɛɴɟɦɭ ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɚɧɢɦɚɟɬ ɜɬɨɪɨɟ ɦɟɫɬɨ ɩɨɫɥɟ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ. ɋɩɨɫɨɛ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɫɧɨɜɚɧ ɧɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɦ ɨɤɢɫɥɟɧɢɢ ɫɢɧɬɟɬɢɱɟɫɤɨɝɨ ɚɦɦɢɚɤɚ ɧɚ ɩɥɚɬɢɧɨ-

ɪɨɞɢɟɜɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ ɞɨ ɫɦɟɫɢ ɨɤɫɢɞɨɜ ɚɡɨɬɚ (ɧɢɬɪɨɡɧɵɯ ɝɚɡɨɜ), ɫ ɞɚɥɶɧɟɣɲɢɦ 
ɩɨɝɥɨɳɟɧɢɟɦ ɢɯ ɜɨɞɨɣ. ɉɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɡɛɚɜɥɟɧɧɨɣ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ ɫɤɥɚɞɵɜɚɟɬɫɹ 
ɢɡ ɫɥɟɞɭɸɳɢɯ ɬɪɟɯ ɫɬɚɞɢɣμ 

1. Ʉɚɬɚɥɢɬɢɱɟɫɤɨɟ ɨɤɢɫɥɟɧɢɟ ɚɦɦɢɚɤɚ ɫ ɩɨɥɭɱɟɧɢɟɦ NO (II): 4NH3 + 5Ɉ2 ĺ 4NO + 6ɇ2Ɉν 
2. Ɉɤɢɫɥɟɧɢɹ ɨɤɫɢɞɚ ɚɡɨɬɚ ɞɨ ɞɢɨɤɫɢɞɚ ɚɡɨɬɚμ βNO + Ɉ2 ĺ βNO2; 

γ. Ⱥɛɫɨɪɛɰɢɹ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɜɨɞɨɣμ 4NO2 +  βɇ2Ɉ ĺ βHNO3 + 2HNO2; 

ɋɭɦɦɚɪɧɚɹ ɪɟɚɤɰɢɹ ɩɨɥɭɱɟɧɢɹ HNO3:  3NO2 + H2O ĺ βHNO3 + NO. 

ɇɟɫɦɨɬɪɹ ɧɚ ɩɨɹɜɥɟɧɢɟ ɧɨɜɵɯ ɫɩɨɫɨɛɨɜ ɚɤɬɢɜɚɰɢɢ ɦɨɥɟɤɭɥ (ɩɥɚɡɦɨɯɢɦɢɹ, 
ɪɚɞɢɚɰɢɨɧɧɨɟ ɢ ɥɚɡɟɪɧɨɟ ɜɨɡɞɟɣɫɬɜɢɹ ɢ ɞɪɭɝɢɟ), ɤɚɬɚɥɢɡ − ɨɫɧɨɜɚ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜ 
(ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɞɨɥɹ ɤɚɬɚɥɢɬɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɫɨɫɬɚɜɥɹɟɬ 80-90 %). 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɛɳɟɩɪɢɡɧɚɧɨ, ɱɬɨ ɤɚɬɚɥɢɡɚɬɨɪɵ ɭɦɟɧɶɲɚɸɬ ɩɨɥɧɭɸ ɷɧɟɪɝɢɸ 
ɚɤɬɢɜɚɰɢɢ ɩɪɨɰɟɫɫɚ, ɬ.ɤ. ɤɚɬɚɥɢɬɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɢɞɟɬ ɩɨ ɞɪɭɝɨɦɭ ɩɭɬɢ, ɱɟɪɟɡ ɞɪɭɝɨɟ 
ɩɟɪɟɯɨɞɧɨɟ ɫɨɫɬɨɹɧɢɟ, ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɞɪɭɝɢɯ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɱɚɫɬɢɰ. Ⱥɤɬɢɜɢɪɨɜɚɧɧɵɣ 
ɤɨɦɩɥɟɤɫ ɫ ɭɱɚɫɬɢɟɦ ɤɚɬɚɥɢɡɚɬɨɪɨɜ, ɢɦɟɟɬ ɦɟɧɶɲɭɸ ɷɧɟɪɝɢɸ, ɱɟɦ ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ ɤɨɦɩɥɟɤɫ 
ɛɟɡ ɤɚɬɚɥɢɡɚɬɨɪɨɜ, ɩɨɷɬɨɦɭ ɷɧɟɪɝɢɹ ɚɤɬɢɜɚɰɢɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ ɜɫɟɝɞɚ ɧɢɠɟ, ɱɟɦ 
ɷɧɟɪɝɢɹ ɧɟɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɪɟɚɤɰɢɢ, ɬ.ɟ. ȿɚ (ɧɟɤɚɬɚɥɢɬɢɱɟɫɤɨɣ) > ȿɚ (ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ). 

Ⱦɟɬɚɥɶɧɵɣ ɦɟɯɚɧɢɡɦ ɪɟɚɤɰɢɢ ɨɤɢɫɥɟɧɢɹ NO ɜ NO2: Ɉɤɢɫɶ ɚɡɨɬɚ NO ɹɜɥɹɟɬɫɹ 
ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɩɪɨɞɭɤɬɨɦ ɜ ɩɟɪɟɪɚɛɨɬɤɟ ɟɟ ɜ ɚɡɨɬɧɭɸ ɤɢɫɥɨɬɭ ɱɟɪɟɡ ɨɤɢɫɥɟɧɢɟ ɞɨ NO2. 

2NO + O2 = 2NO2             (1) 

ɏɨɪɨɲɨ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɬɪɢɦɨɥɟɤɭɥɹɪɧɚɹ ɪɟɚɤɰɢɹ (1) ɹɜɥɹɟɬɫɹ ɪɟɚɤɰɢɟɣ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ 
ɩɨ NO ɢ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ ɩɨ ɤɢɫɥɨɪɨɞɭ. ɗɬɚ ɪɟɚɤɰɢɹ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɟɦɧɨɝɢɯ ɢɡɜɟɫɬɧɵɯ  
ɫɥɭɱɚɟɜ, ɤɨɝɞɚ ɫ ɩɨɜɵɲɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɯɢɦɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɧɟ ɬɨɥɶɤɨ ɧɟ ɭɫɤɨɪɹɟɬɫɹ, ɧɨ 
ɞɚɠɟ ɡɚɦɟɞɥɹɟɬɫɹ. ɗɬɨ ɨɩɪɟɞɟɥɹɟɬ ɨɬɪɢɰɚɬɟɥɶɧɭɸ ɧɚɛɥɸɞɚɟɦɭɸ ɷɧɟɪɝɢɸ ɚɤɬɢɜɚɰɢɢ ɞɥɹ 
ɪɟɚɤɰɢɢ (1), ɦɨɥɟɤɭɥɹɪɧɵɣ ɦɟɯɚɧɢɡɦ ɤɨɬɨɪɨɣ ɜ ɥɢɬɟɪɚɬɭɪɟ ɫɬɚɥ ɛɥɢɡɨɤ ɤ ɩɨɧɢɦɚɧɢɸ ɬɨɥɶɤɨ ɜ 
ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ [2-γЖ. ȼ ɷɬɢɯ ɪɚɛɨɬɚɯ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɦɟɯɚɧɢɡɦ ɪɟɚɤɰɢɢ ɨɤɢɫɥɟɧɢɹ (1) 
ɪɟɚɥɢɡɭɟɬɫɹ ɱɟɪɟɡ ɩɟɪɨɤɫɢɞɧɭɸ ɰɢɫ-ɰɢɫ–O=NO–ON=O ɫɬɪɭɤɬɭɪɭ, ɜɵɫɬɭɩɚɸɳɟɣ ɜ ɤɚɱɟɫɬɜɟ 
ɢɧɬɟɪɦɟɞɢɚɬɚ ɪɟɚɤɰɢɢ. 

2NO(2ɉ)+O2 (3∑g) ĺɰɢɫ-ɰɢɫ-O=NO – ON=O(1A)ĺβІЇ2 (2A1)           (2) 

Ʉɜɚɧɬɨɜɨ-ɯɢɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɪɟɚɤɰɢɢ (β) ɩɨɤɚɡɚɧ ɧɚ ɪɢɫ. 1 ДγЖ.  
Ⱥɧɚɥɢɡ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɪɟɚɤɰɢɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɪɟɚɤɰɢɹ ɩɪɨɬɟɤɚɟɬ ɛɟɡ 

ɧɚɛɥɸɞɚɟɦɨɣ  ɷɧɟɪɝɢɹ ɚɤɬɢɜɚɰɢɢ, ɬ.ɤ. ɜɟɫɶ  ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɪɨɮɢɥɶ ɥɟɠɢɬ ɧɢɠɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɪɟɚɝɟɧɬɨɜ βNO+O2 (ɪɢɫ. 1).   

Ⱦɜɢɠɭɳɟɣ ɫɢɥɨɣ ɬɪɢɦɨɥɟɤɭɥɹɪɧɨɝɨ ɫɬɨɥɤɧɨɜɟɧɢɹ ɹɜɥɹɟɬɫɹ ɫɢɧɝɥɟɬɧɨɟ ɫɩɚɪɢɜɚɧɢɟ 
ɫɩɢɧɨɜ π*- ɷɥɟɤɬɪɨɧɨɜ NO ɫ π*-ɷɥɟɤɬɪɨɧɚɦɢ ɬɪɢɩɥɟɬɧɨɝɨ ɤɢɫɥɨɪɨɞɚ ɢ ɨɛɪɚɡɨɜɚɧɢɟ 
ɩɟɪɨɤɫɢɞɧɨɣ ɫɬɪɭɤɬɭɪɵ  ɰɢɫ-ɰɢɫ-O=NO – ON=O ɜ ɜɢɞɟ ɦɟɬɚɫɬɚɛɢɥɶɧɨɝɨ ɢɡɨɦɟɪɚ (NO2)2. 
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ON+O2+NO

 
         Ɋɢɫ.1. Ɋɟɡɭɥɶɬɚɬɵ B3LYP/6-γ11++G(γНП) ɪɚɫɱɟɬɚ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ ɪɟɚɤɰɢɢ 

ɨɤɢɫɥɟɧɢɹ NO ɱɟɪɟɡ ɮɨɪɦɢɪɨɜɚɧɢɟ ɰɢɫ-ɰɢɫ-O=NO-ON=O ɢɧɬɟɪɦɟɞɢɚɬɚ (ɚ) ɢ 
ɚɤɬɢɜɢɪɨɜɚɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (ɛ) ɪɚɫɩɚɞɚ ɩɟɪɨɤɫɢɞɚ (ɪɚɜɧɨɜɟɫɧɵɟ ɪɚɫɫɬɨɹɧɢɹ ɭɤɚɡɚɧɵ ɜ Å). 

 

  ȼɫɟ ɷɬɨ ɩɪɢɜɨɞɢɬ ɧɚɫ ɤ ɧɨɜɨɦɭ ɩɪɟɞɫɬɚɜɥɟɧɢɸ ɨ ɦɟɯɚɧɢɡɦɟ ɪɟɚɤɰɢɢ ɨɤɢɫɥɟɧɢɹ NO, ɤɚɤ 
ɨ ɫɩɨɧɬɚɧɧɨɦ, ɛɟɡɚɤɬɢɜɚɰɢɨɧɧɨɦ ɯɢɦɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ.  

Ʉɢɧɟɬɢɱɟɫɤɢɣ ɩɪɨɮɢɥɶ ɪɟɚɤɰɢɢ ɨɤɢɫɥɟɧɢɹ ІЇ ɜ ІЇ2: 

ɏɨɪɨɲɨ ɢɡɜɟɫɬɧɨ Д1Ж, ɱɬɨ ɬɪɢɦɨɥɟɤɭɥɹɪɧɚɹ ɪɟɚɤɰɢɹ ɨɤɢɫɥɟɧɢɹ βІЇ+Ɉ2=2NO2 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɢɧɟɬɢɱɟɫɤɨɦɭ ɭɪɚɜɧɟɧɢɸ ɬɪɟɬɶɟɝɨ ɩɨɪɹɞɤɚμ 
-d[NO]/dt = 2k[O2][NO]2.                                                                    (3) 

ȼ ɬɨɠɟ ɜɪɟɦɹ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. β, ɤɢɧɟɬɢɱɟɫɤɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɢɫɱɟɡɧɨɜɟɧɢɹ ІЇ ɜ 
ɝɚɡɨɮɚɡɧɨɣ ɫɢɫɬɟɦɟ ІЇ/ɜɨɡɞɭɯ (ɫɦ. ɪɢɫ. 9,ɜ ɜ ɪɚɛɨɬɟ Д4Ж ) ɧɚɢɥɭɱɲɢɦ ɨɛɪɚɡɨɦ ɨɩɢɫɵɜɚɟɬɫɹ 
ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɣ ɡɚɜɢɫɢɦɨɫɬɶɸ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɤɢɧɟɬɢɤɟ ɩɟɪɜɨɝɨ ɩɨɪɹɞɤɚ Д4Жμ 

 -d[NO]/dt = k[NO],                                                                    (4) 

ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɧɚɦ  ɢɧɬɟɪɩɪɟɬɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ІЇ ɫ Ɉ2, ɤɚɤ ɫɩɨɧɬɚɧɧɵɣ 
ɢ ɧɟɨɛɪɚɬɢɦɵɣ ɩɪɨɰɟɫɫ ДβЖ, ɚɧɚɥɨɝɢɱɧɵɣ ɩɪɨɰɟɫɫɭ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɪɚɫɩɚɞɚμ 

    -d[N]/dt = k[N].                                                                         (5)  

Ɍɚɤ ɤɚɤ ɞɥɹ ɫɩɨɧɬɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɪɚɫɩɚɞɚ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɤɚɬɚɥɢɡɚɬɨɪɨɜ, 
ɭɫɤɨɪɹɸɳɢɯ ɩɪɨɰɟɫɫ, ɬɨ ɢ ɞɥɹ ɯɢɦɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚμ βNO + Ɉ2 ĺ βNO2 ɦɨɠɧɨ ɫɞɟɥɚɬɶ 
ɚɧɚɥɨɝɢɱɧɵɣ ɜɵɜɨɞ, ɩɨɬɨɦɭ ɱɬɨ ɩɪɨɰɟɫɫ ɜ ɝɚɡɨɜɨɣ ɮɚɡɟ ɧɟ ɬɪɟɛɭɟɬ ɷɧɟɪɝɢɢ ɚɤɬɢɜɚɰɢɢ. 
Ɂɚɦɟɬɢɦ, ɱɬɨ ɜ ɧɚɢɛɨɥɟɟ ɨɛɳɟɦ ɜɢɞɟ, ɩɪɢɧɰɢɩ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ ɦɨɠɟɬ ɛɵɬɶ 
ɫɮɨɪɦɭɥɢɪɨɜɚɧ ɧɚ ɨɫɧɨɜɟ ɬɪɭɞɨɜ Ƚ. Ʉ. Ȼɨɪɟɫɤɨɜɚ (ɫɦ. ɫɬɪ. β9 ɜ Д5Ж)μ «Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɪɟɚɤɰɢɨɧɧɵɣ ɩɭɬɶ ɫ ɭɱɚɫɬɢɟɦ ɤɚɬɚɥɢɡɚɬɨɪɚ, ɩɪɢɜɨɞɢɥ ɛɵ ɤ ɭɜɟɥɢɱɟɧɢɸ 
ɫɤɨɪɨɫɬɢ ɪɟɚɤɰɢɢ, ɫɧɢɠɟɧɢɟ ɷɧɟɪɝɢɢ ɚɤɬɢɜɚɰɢɢ ɞɨɥɠɧɨ ɛɵɬɶ ≈β0-γ0 ɤȾɠ/ɦɨɥɶ. ȼɫɥɟɞɫɬɜɢɟ 
ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɫɤɨɪɨɫɬɢ ɪɟɚɤɰɢɢ ɨɬ ɷɧɟɪɝɢɢ ɚɤɬɢɜɚɰɢɢ ɭɠɟ ɧɟɛɨɥɶɲɨɟ 
ɫɧɢɠɟɧɢɟ ɷɧɟɪɝɢɢ ɚɤɬɢɜɢɪɨɜɚɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɡɚ ɭɤɚɡɚɧɧɵɟ ɩɪɟɞɟɥɵ ɩɪɢɜɨɞɢɬ ɤ 
ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɤɚɬɚɥɢɬɢɱɟɫɤɨɦɭ ɷɮɮɟɤɬɭ». 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɦɟɧɟɧɢɟ  ɩɪɢɧɰɢɩɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ ɞɥɹ ɫɩɨɧɬɚɧɧɨɝɨ, 

ɛɟɡɚɤɬɢɜɚɰɢɨɧɧɨɝɨ ɯɢɦɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚμ βNO + Ɉ2 ĺ βNO2 ɩɪɢɜɨɞɢɬ ɧɚɫ ɤ ɜɵɜɨɞɭ ɨ 
ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɭɫɤɨɪɟɧɢɹ ɷɬɨɣ ɪɟɚɤɰɢɢ    
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Ɋɢɫ.β. Ʉɢɧɟɬɢɱɟɫɤɢɟ ɩɪɨɮɢɥɢ ɞɥɹ ɢɫɱɟɡɧɨɜɟɧɢɹ ІЇ (ɡɚɩɨɥɧɟɧɧɵɟ ɤɪɭɠɤɢ) ɢ ɞɥɹ ɩɨɹɜɥɟɧɢɹ 
NO2 (ɧɟɡɚɩɨɥɧɟɧɧɵɟ ɤɪɭɠɤɢ) ɞɥɹ ɪɟɚɤɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ  ІЇ/ɜɨɡɞɭɯ ( Ɋ = 1 ɚɬɦ, Ɍ = βγ ɨɋ). 

 

ȼɵɜɨɞɵ: ɩɪɨɜɟɞɟɧɨ ɞɟɬɚɥɶɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɢɧɰɢɩɚ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ ɧɚ 
ɪɟɚɤɰɢɸ ɨɤɢɫɥɟɧɢɹ NO ɦɨɥɟɤɭɥɹɪɧɵɦ ɤɢɫɥɨɪɨɞɨɦ ɞɨ NO2  ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɚɡɨɬɧɨɣ ɤɢɫɥɨɬɵ. 
ɋɨɝɥɚɫɧɨ ɩɪɢɜɟɞɟɧɧɵɦ ɢɫɫɥɟɞɨɜɚɧɢɹɦ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜ ɩɪɢɪɨɞɟ ɧɟ ɫɭɳɟɫɬɜɭɟɬ 
ɤɚɬɚɥɢɡɚɬɨɪɚ, ɭɫɤɨɪɹɸɳɟɝɨ ɷɬɨɬ ɯɢɦɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ. 

ɋɉɂɋɈɄ  ɅɂɌȿɊȺɌɍɊɕ 

Д1Ж. AɬЩШɳОɧɤШ ȼ.ɂ. Ɍɟɯɧɨɥɨɝɢɹ ɫɜɹɡɚɧɧɨɝɨ ɚɡɨɬɚ / ȼ.ɂ. Ⱥɬɪɨɳɟɧɤɨ, Ⱥ.Ɇ. Ⱥɥɟɤɫɟɟɜ, 
Ⱥ.ɉ. Ɂɚɬɪɢɧ ɢ ɞɪ. - Ʉɢɟɜμ ȼɢɳɚ ɲɤɨɥɚ, 1985. – γβ7ɫ.  

ДβЖ. Ɂɚɯɚɪɨɜ ɂ.ɂ. Ʉɜɚɧɬɨɜɨ-ɯɢɦɢɱɟɫɤɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɬɪɭɤɬɭɪɵ ɩɟɪɨɤɫɢɞɚ Ї=ІЇ—
ЇІ=Ї ɢ ɦɟɯɚɧɢɡɦɚ ɪɟɚɤɰɢɢ ɨɤɢɫɥɟɧɢɹ ІɈ ɜ ɝɚɡɨɜɨɣ ɮɚɡɟ / ɂ. ɂ. Ɂɚɯɚɪɨɜ, Ȼ. Ɏ. Ɇɢɧɚɟɜ // 
ɀɭɪɧɚɥ ɫɬɪɭɤɬɭɪɧɨɣ ɯɢɦɢɢ – 2012. – Ɍ. 5γ, № 1. – ɫ. 7–17.  

[3]. Ɂɚɯɚɪɨɜ ɂ.ɂ. DFT-ɪɚɫɱɟɬɵ ɢɧɬɟɪɦɟɞɢɚɬɚ ɢ ɩɟɪɟɯɨɞɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɪɟɚɤɰɢɢ 
ɨɤɢɫɥɟɧɢɹ NO ɤɢɫɥɨɪɨɞɨɦ ɜ ɝɚɡɨɜɨɣ ɮɚɡɟ / ɂ. ɂ. Ɂɚɯɚɪɨɜ, Ȼ. Ɏ. Ɇɢɧɚɟɜ // Ɍɟɨɪɟɬ. ɢ ɷɤɫɩɟɪɢɦ.  
ɯɢɦɢɹ – 2011. – Ɍ. 47, № β. – ɫ.9β - 98.  

[4]. Cueto R., Pryor W.A. Cigarette smoke chemistry: conversion of nitric oxide to nitrogen 

dioxide and reactions of nitrogen oxides with other smoke components as studied by Fourier 

transform infrared spectroscopy / R. Cueto, W.A. Pryor // Vibrational Spectroscopy – 1994. – V. 7. – 

p. 97-111. [5]. Ȼɨɪɟɫɤɨɜ Ƚ.Ʉ. Ƚɟɬɟɪɨɝɟɧɧɵɣ ɤɚɬɚɥɢɡ / Ƚ.Ʉ. Ȼɨɪɟɫɤɨɜ – Ɇɨɫɤɜɚμ ɇɚɭɤɚ, 1986. – 

γ04 ɫ. 
 

ɈɉɌɂɆɂɁȺɐɂə ɅȺȻɈɊȺɌɈɊɇɈɃ ɍɋɌȺɇɈȼɄɂ ɉɈɅɍɑȿɇɂə ІЇ ɂɁ 
ȺɌɆɈɋɎȿɊɇɈȽɈ ȺɁɈɌȺ ɉɊɂ ɇɂɁɄɂɏ ɌȿɆɉȿɊȺɌɍɊȺɏ 

ɓɢɪɨɜɚ ȿ.Ⱥ., ɝɪ. Ɍɇȼ-10Ⱦɦ 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ – ɞɨɰ. Ʉɪɚɜɱɟɧɤɨ ɂ.ȼ. 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦ. ȼ. Ⱦɚɥɹ (ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤ) 

ɇɚ ɤɚɮɟɞɪɟ ɬɟɯɧɨɥɨɝɢɢ ɧɟɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɢ ɷɤɨɥɨɝɢɢ ɜɟɞɭɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ 
ɮɨɬɨɯɢɦɢɱɟɫɤɨɦɭ ɨɤɢɫɥɟɧɢɸ N2 ɜ ɦɹɝɤɢɯ ɭɫɥɨɜɢɹɯ. 

ȼ ɩɪɨɰɟɫɫɟ ɩɪɨɜɟɞɟɧɢɹ ɫɟɪɢɣ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɪɟɞɲɟɫɬɜɭɸɳɢɦɢ ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ-

ɦɚɝɢɫɬɪɚɧɬɚɦɢ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɧɟɤɨɬɨɪɵɟ ɧɟɞɨɫɬɚɬɤɢ ɜ ɪɚɛɨɬɟ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, 
ɤɨɬɨɪɵɟ ɫɭɠɚɥɢ ɤɨɥɢɱɟɫɬɜɨ ɢɫɫɥɟɞɭɟɦɵɯ ɮɚɤɬɨɪɨɜ ɢ ɨɛɥɚɫɬɶ ɢɯ ɨɩɪɟɞɟɥɟɧɢɹ, ɚ ɬɚɤɠɟ 
ɨɬɪɚɠɚɥɢɫɶ ɧɚ ɜɨɫɩɪɨɢɡɜɨɞɢɦɨɫɬɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɭɫɥɨɠɧɹɥɢ ɢɯ ɚɧɚɥɢɡ.  

ɂɡɭɱɢɜ ɦɟɬɨɞɢɤɭ ɷɤɫɩɟɪɢɦɟɧɬɨɜ Д1Ж, ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ, ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɜ 
ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɥɢɬɟɪɚɬɭɪɭ, ɧɚɦɢ ɧɚɦɟɱɟɧɚ ɨɩɬɢɦɢɡɚɰɢɹ ɧɟɤɨɬɨɪɵɯ ɭɡɥɨɜ ɭɫɬɚɧɨɜɤɢ. 

Ⱦɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɝɢɩɨɬɟɡɵ ɦɟɯɚɧɢɡɦɚ ɪɟɚɤɰɢɣ, ɩɪɨɬɟɤɚɸɳɢɯ ɩɪɢ ɧɟɤɨɝɟɪɟɧɬɧɨɦ 
ɨɛɥɭɱɟɧɢɢ ɫɦɟɫɢ, ɧɟɨɛɯɨɞɢɦ ɨɬɛɨɪ ɪɟɚɤɰɢɨɧɧɵɯ ɝɚɡɨɜ (ɞɥɹ ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ДβЖ 
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ɢ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɫɭɦɦɵ ІЇ+ІЇ2 ɦɟɬɨɞɨɦ ɷɜɚɤɭɢɪɨɜɚɧɧɵɯ ɤɨɥɛ) ɜ 
ɪɚɡɧɵɯ ɬɨɱɤɚɯ ɭɫɬɚɧɨɜɤɢ, ɞɥɹ ɱɟɝɨ ɨɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɚ ɫɴɟɦɧɵɦɢ ɝɚɡɨɜɵɦɢ 
ɛɸɪɟɬɤɚɦɢ (ɩɨɡ.111,2,3). 

ȼ ɟɦɤɨɫɬɶ ɩɨɡ.1 ɪɚɫɬɜɨɪɵ NaNO2 ɢ H2SO4 ɩɪɢɥɢɜɚɥɢɫɶ ɫ ɩɨɦɨɳɶɸ ɤɚɩɟɥɶɧɵɯ ɜɨɪɨɧɨɤ, 
ɱɬɨ ɹɜɥɹɥɨɫɶ ɧɟɭɞɨɛɧɵɦ ɞɥɹ ɩɨɞɚɱɢ ɪɟɚɝɟɧɬɨɜ ɫ ɪɚɡɥɢɱɧɨɣ ɫɤɨɪɨɫɬɶɸ. ɇɚɦɢ ɩɪɟɞɥɚɝɚɟɬɫɹ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɞɚɧɧɵɣ ɩɪɨɰɟɫɫ, ɬ.ɟ. ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɲɧɟɜɵɟ ɞɨɡɚɬɨɪɵ ɩɨɡ.β1,2, ɩɪɢɱɟɦ ɞɥɹ 
ɩɨɞɚɱɢ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ ɤɥɚɩɚɧ ɞɨɡɚɬɨɪɚ ɞɨɥɠɟɧ ɛɵɬɶ ɤɢɫɥɨɬɨɫɬɨɣɤɢɦ. Ɍɚɤɨɟ ɪɟɲɟɧɢɟ 
ɩɨɡɜɨɥɢɬ ɢɫɫɥɟɞɨɜɚɬɶ ɜɥɢɹɧɢɟ ɧɚ ɮɨɬɨɯɢɦɢɱɟɫɤɨɟ ɨɤɢɫɥɟɧɢɟ ɚɡɨɬɚ ɧɢɬɪɨɡɧɨɝɨ ɝɚɡɚ ɪɚɡɧɨɣ 
ɫɬɟɩɟɧɢ ɨɤɢɫɥɟɧɧɨɫɬɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɧɬɟɪɟɫ ɢɫɫɥɟɞɨɜɚɧɢɟ ɪɚɡɥɢɱɧɵɯ 
ɫɨɨɬɧɨɲɟɧɢɣ І2:NO2, ɩɨɞɚɜɚɟɦɵɯ ɧɚ ɨɛɥɭɱɟɧɢɟ, ɫ ɷɬɨɣ ɰɟɥɶɸ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɭɫɬɚɧɨɜɢɬɶ 
ɛɚɥɥɨɧ ɫ ɚɡɨɬɨɦ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɩɨɞɚɜɚɬɶɫɹ ɜ ɟɦɤɨɫɬɶ ɩɨɡ.1. 

ɑɟɪɟɡ ɜɫɸ ɭɫɬɚɧɨɜɤɭ ɪɟɚɤɰɢɨɧɧɵɟ ɝɚɡɵ ɩɪɨɫɚɫɵɜɚɥɢɫɶ ɜɨɞɨɫɬɪɭɣɧɵɦ ɧɚɫɨɫɨɦ, ɱɬɨ ɧɟ 
ɩɨɡɜɨɥɹɥɨ ɢɡɭɱɢɬɶ ɜɥɢɹɧɢɟ ɧɚ ɢɫɫɥɟɞɭɟɦɵɣ ɩɪɨɰɟɫɫ ɪɚɡɥɢɱɧɵɯ ɨɛɴɟɦɧɵɯ ɫɤɨɪɨɫɬɟɣ, 
ɨɬɥɢɱɚɸɳɢɯɫɹ ɨɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɬɪɭɣɧɨɝɨ ɧɚɫɨɫɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɪɟɞɥɚɝɚɟɬɫɹ ɨɬɤɚɡɚɬɶɫɹ ɨɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɨɫɬɪɭɣɧɨɝɨ ɧɚɫɨɫɚ ɢ ɭɫɬɚɧɨɜɢɬɶ ɛɨɥɟɟ ɦɨɳɧɵɣ ɜɚɤɭɭɦ-ɧɚɫɨɫ ɩɨɡ.1γ, 
ɨɬɫɥɟɠɢɜɚɹ ɪɚɫɯɨɞ ɝɚɡɨɜ ɩɨ ɨɬɝɪɚɞɭɢɪɨɜɚɧɧɨɦɭ ɞɢɮɦɚɧɨɦɟɬɪɭ ɩɨɡ.15. ɑɬɨɛɵ ɡɚɳɢɬɢɬɶ 
ɜɚɤɭɭɦ-ɧɚɫɨɫ ɨɬ ɤɨɪɪɨɡɢɨɧɧɨɝɨ ɞɟɣɫɬɜɢɹ ɤɢɫɥɵɯ ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɚ ɬɚɤɠɟ ɨɬ ɩɨɩɚɞɚɧɢɹ ɜ 
ɫɥɭɱɚɟ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɳɟɥɨɱɧɨɝɨ ɪɚɫɬɜɨɪɚ ɢɡ ɥɨɜɭɲɤɢ ɩɨɡ.7, ɧɟɨɛɯɨɞɢɦɨ ɞɨɩɨɥɧɢɬɶ 
ɭɡɟɥ ɩɨɝɥɨɳɟɧɢɹ ɧɢɬɪɨɡɧɵɯ ɝɚɡɨɜ ɞɜɭɦɹ ɥɨɜɭɲɤɚɦɢ – ɩɟɪɨɤɫɢɞɧɨɣ ɢ ɩɨɥɨɣ ɩɨɡ.8,9. 

Ɉɛɧɨɜɥɟɧɧɚɹ ɫɯɟɦɚ ɛɟɡɨɩɚɫɧɨɣ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɪɚɫɲɢɪɹɸɳɚɹ ɞɢɚɩɚɡɨɧ 
ɢɫɫɥɟɞɭɟɦɵɯ ɮɚɤɬɨɪɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟμ 

 
ɍɫɬɚɧɨɜɤɚ ɮɨɬɨɯɢɦɢɱɟɫɤɨɝɨ ɨɤɢɫɥɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɚɡɨɬɚ ɞɢɨɤɫɢɞɨɦ ɚɡɨɬɚμ 

1 – ɪɟɚɤɰɢɨɧɧɚɹ ɟɦɤɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɨɤɫɢɞɚ ɢ ɞɢɨɤɫɢɞɚ ɚɡɨɬɚν β1,2 – ɞɨɡɚɬɨɪɵ NaNO2 

ɢ H2SO4; 3 – ɫɬɟɤɥɹɧɧɚɹ ɧɚɫɚɞɤɚν 41,2,3 – ɞɨɨɤɢɫɥɢɬɟɥɶν 51,2 – ɤɜɚɪɰɟɜɚɹ ɬɪɭɛɤɚν 61,2 – 

ɢɫɬɨɱɧɢɤ ɢɡɥɭɱɟɧɢɹν 7,8 – ɩɟɪɨɤɫɢɞɧɚɹ ɥɨɜɭɲɤɚν 9 – ɩɨɥɚɹ ɥɨɜɭɲɤɚν 10 – ɯɨɥɨɞɢɥɶɧɢɤν 
111,2,3 – ɝɚɡɨɜɚɹ ɛɸɪɟɬɤɚν 1β – ɤɨɦɩɪɟɫɫɨɪν 1γ – ɜɚɤɭɭɦ-ɧɚɫɨɫν 14 – ɛɚɣɩɚɫɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞν 
15 – ɞɢɮɦɚɧɨɦɟɬɪ. 

Ʌɢɬɟɪɚɬɭɪɚμ 
1. Ɇɟɬɨɞɢɱɧɿ ɜɤɚɡɿɜɤɢ ɞɨ ɜɢɤɨɧɚɧɧɹ ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɨʀ ɪɨɛɨɬɢ ɦɚɝɿɫɬɪɚɧɬɿɜ 

"Ⱦɨɫɥɿɞɠɟɧɧɹ ɞɜɨɯɮɨɬɨɧɧɨɝɨ ɩɨɝɥɢɧɚɧɧɹ ɦɨɥɟɤɭɥɨɸ ІЇ2 ɩɪɢ ɧɟɤɨɝɟɪɟɧɬɧɨɦɭ 
ɨɩɪɨɦɿɧɟɧɧɿ" ɡ ɞɢɫɰɢɩɥɿɧɢ "Ɍɟɯɧɨɥɨɝɿɹ ɨɫɧɨɜɧɨɝɨ ɧɟɨɪɝɚɧɿɱɧɨɝɨ ɫɢɧɬɟɡɭ" ɞɥɹ ɫɬɭɞɟɧɬɿɜ 
ɞɟɧɧɨʀ ɬɚ ɡɚɨɱɧɨʀ ɮɨɪɦ ɧɚɜɱɚɧɧɹ ɡɚ ɫɩɟɰɿɚɥɶɧɿɫɬɸ 8.051γ0101 "ɏɿɦɿɱɧɚ ɬɟɯɧɨɥɨɝɿɹ 
ɧɟɨɪɝɚɧɿɱɧɢɯ ɪɟɱɨɜɢɧ" / ɍɤɥɚɞɚɱɿμ ɞɨɰ. Ⱦɢɲɥɨɜɢɣ ȼ. ȱ., ɞɨɰ. Ʉɪɚɜɱɟɧɤɨ ȱ. ȼ. - 

ɋєɜєɪɨɞɨɧɟɰɶɤ, β011. - 17 ɫ. 
2. Ɇɟɬɨɞɢɤɚ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɨɛɴɟɦɧɨɣ ɞɨɥɢ ɡɚɤɢɫɢ ɚɡɨɬɚ ɜ ɧɢɬɪɨɡɧɵɯ ɢ 

ɯɜɨɫɬɨɜɵɯ ɝɚɡɚɯ. Ɉɩɪɟɞɟɥɟɧɢɟ ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ІБ-196 / ДɌ. ɋ. Ɋɟɡɧɢɤ, Ⱥ. ȼ. 



ɏɿɦɿɱɧɿ ɧɚɭɤɢ 

 

19 

ɊɨɦɟɧɫɤɢɣЖ. – ɋɟɜɟɪɨɞɨɧɟɰɤμ ɁȺɈ «ɋɟɜɟɪɨɞɨɧɟɰɤɨɟ ɨɛɴɟɞɢɧɟɧɢɟ ɚɡɨɬ». ɇɚɭɱɧɨ-

ɬɟɯɧɢɱɟɫɤɢɣ ɰɟɧɬɪ, β006. – 6 ɫ. 
 

ɂɋɋɅȿȾɈȼȺɇɂȿ ɉɊɈɐȿɋɋȺ ɈɋȺɀȾȿɇɂə ɄȺɊȻɈɇȺɌȺ ɄȺɅɖɐɂə 
Ƚɪɟɱɢɲɤɢɧ Ɇ.ȼ., ɝɪ. ɏɌ - 10ɞɦ 

Ɉɠɟɪɟɞɨɜɚ Ɇ.Ⱥ. ɞɨɰ. ɤɚɮ. Ɍɇȼɗ, ɤ.ɬ.ɧ. 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦ. ȼ. Ⱦɚɥɹ (ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤ) 

Ɉɱɢɳɟɧɧɵɣ ɤɚɪɛɨɧɚɬ ɤɚɥɶɰɢɹ ɢɦɟɟɬ ɞɨɜɨɥɶɧɨ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɤɚɱɟɫɬɜɟ 
ɧɚɩɨɥɧɢɬɟɥɹ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɨɫɬɢμ ɛɭɦɚɠɧɨɣ, ɩɢɳɟɜɨɣ, 
ɪɟɡɢɧɨɬɟɯɧɢɱɟɫɤɨɣ, ɩɟɪɟɪɚɛɨɬɤɚ ɩɨɥɢɦɟɪɨɜ, ɩɪɨɢɡɜɨɞɫɬɜɨ ɥɚɤɨɜ ɢ ɤɪɚɫɨɤ. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɞɪɭɝɢɦɢ ɧɟɨɪɝɚɧɢɱɟɫɤɢɦɢ ɧɚɩɨɥɧɢɬɟɥɹɦɢ, ɨɧ ɢɦɟɟɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜμ ɪɚɡɥɢɱɧɵɣ 
ɞɢɫɩɟɪɫɧɵɣ ɫɨɫɬɚɜ, ɫɬɚɛɢɥɶɧɨɫɬɶ ɫɜɨɣɫɬɜ, ɨɬɫɭɬɫɬɜɢɟ ɡɚɩɚɯɚ, ɛɟɥɢɡɧɚ, ɧɟ ɬɨɤɫɢɱɧɨɫɬɶ, 
ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ.  

ɉɨɥɭɱɚɬɶ ɤɚɪɛɨɧɚɬ ɤɚɥɶɰɢɹ ɦɨɠɧɨ ɞɜɭɦɹ ɩɭɬɹɦɢμ ɥɢɛɨ ɢɡɦɟɥɶɱɟɧɢɟɦ ɩɪɢɪɨɞɧɨɝɨ 
ɫɵɪɶɹ, ɥɢɛɨ ɯɢɦɢɱɟɫɤɢɦ ɨɫɚɠɞɟɧɢɟɦ ɢɡ ɪɚɫɬɜɨɪɨɜ. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɩɨɥɭɱɚɸɬ 
ɤɪɭɩɧɨɞɢɫɩɟɪɫɧɵɣ ɩɪɨɞɭɤɬ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɞɨɜɨɥɶɧɨ ɢɧɟɪɬɧɚɹ ɢ 
ɞɟɲɟɜɚɹ ɞɨɛɚɜɤɚ ɜ ɫɬɪɨɢɬɟɥɶɧɨɣ ɢɧɞɭɫɬɪɢɢ. ɏɢɦɢɱɟɫɤɨɟ ɨɫɚɠɞɟɧɢɟ ɢɡ ɪɚɫɬɜɨɪɨɜ 
ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɤɚɪɛɨɧɚɬ ɤɚɥɶɰɢɹ ɫ ɡɚɞɚɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɢ ɫɬɪɭɤɬɭɪɨɣ. ɉɪɢ ɷɬɨɦ 
ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɜɵɛɨɪ ɨɫɚɞɢɬɟɥɹ. ɇɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ 
ɤɚɪɛɨɧɚɬɵ ɧɚɬɪɢɹ ɢɥɢ ɚɦɦɨɧɢɹ, ɚ ɬɚɤɠɟ ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɯɢɦɢɱɟɫɤɨɝɨ ɨɫɚɠɞɟɧɢɹ 
ɤɚɪɛɨɧɚɬɚ ɤɚɥɶɰɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜ ɤɚɱɟɫɬɜɟ ɨɫɚɞɢɬɟɥɟɣ ɤɚɪɛɨɧɚɬɨɜ ɧɚɬɪɢɹ ɢ ɚɦɦɨɧɢɹ. 
Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɫɩɨɥɶɡɨɜɚɥɢ ɜɨɞɧɵɟ ɪɚɫɬɜɨɪɵ ɯɥɨɪɢɞɚ ɤɚɥɶɰɢɹ ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 40 ɝ/ɥ. 
ȼ ɤɚɱɟɫɬɜɟ ɨɫɚɞɢɬɟɥɟɣ ɩɪɢɦɟɧɹɥɢ ɜɨɞɧɵɟ ɪɚɫɬɜɨɪɵ ɤɚɪɛɨɧɚɬɨɜ ɧɚɬɪɢɹ ɢɥɢ ɚɦɦɨɧɢɹ ɫ 
ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɋɈ3

2- 1 ɦɨɥɶ/ɥ (60 ɝ/ɥ). Ɇɨɥɶɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɪɟɚɝɟɧɬɨɜ ɩɨɞɞɟɪɠɢɜɚɥɢ ɜ 
ɞɢɚɩɚɡɨɧɟ ɋɚ2+ μ ɋɈ3

2- = 1 μ (1 ÷ 1,γ). Ɉɫɚɠɞɟɧɢɟ ɩɪɨɜɨɞɢɥɢ ɩɪɢ 20 0ɋ. 
Ɂɚɜɢɫɢɦɨɫɬɶ ɫɬɟɩɟɧɢ ɩɪɟɜɪɚɳɟɧɢɹ CaCl2 ɨɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɨɫɚɠɞɟɧɢɹ ɩɪɢ 

ɪɚɡɧɨɦ ɢɡɛɵɬɤɟ ɨɫɚɞɢɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 1. 
 

  
ɚ)                                                                                   ɛ) 

 

Ɋɢɫ. 1 Ɂɚɜɢɫɢɦɨɫɬɶ ɫɬɟɩɟɧɢ ɩɪɟɜɪɚɳɟɧɢɹ CaCl2 ɨɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɨɫɚɠɞɟɧɢɹ 
ɤɚɪɛɨɧɚɬɨɦ ɧɚɬɪɢɹ (ɚ) ɢɥɢ ɤɚɪɛɨɧɚɬɨɦ ɚɦɦɨɧɢɹ ɩɪɢ ɪɚɡɧɨɦ ɢɡɛɵɬɤɟ ɨɫɚɞɢɬɟɥɹμ 

1 – 1:1; 2 – 1:1,1; 3 – 1:1,3 

 

ɂɡ ɚɧɚɥɢɡɚ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢ ɫɬɟɯɢɨɦɟɬɪɢɱɟɫɤɨɦ 
ɫɨɨɬɧɨɲɟɧɢɢ ɪɟɚɝɟɧɬɨɜ ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɬɟɩɟɧɶ ɩɪɟɜɪɚɳɟɧɢɹ CaCl2 ɫɨɫɬɚɜɥɹɟɬ 95,4% ɩɪɢ 
ɨɫɚɠɞɟɧɢɢ ɤɚɪɛɨɧɚɬɨɦ ɧɚɬɪɢɹ ɢ 96,8% - ɤɚɪɛɨɧɚɬɨɦ ɚɦɦɨɧɢɹ. ɉɪɢ γ0% ɢɡɛɵɬɤɟ ɨɫɚɞɢɬɟɥɹ 
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ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɬɟɩɟɧɶ ɩɪɟɜɪɚɳɟɧɢɹ ɩɨɜɵɲɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɨ 99,γ% ɢ 99%. 
Ɉɫɚɠɞɟɧɢɟ ɤɚɪɛɨɧɚɬɨɦ ɧɚɬɪɢɹ ɢɞɟɬ ɩɨɱɬɢ ɜ β ɪɚɡɚ ɛɵɫɬɪɟɟ, ɱɟɦ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɤɚɪɛɨɧɚɬɚ ɚɦɦɨɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɚɪɛɨɧɚɬ ɧɚɬɪɢɹ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ 
ɨɫɚɞɢɬɟɥɟɦ. 

 

ɉɊɈɐȿɋ ɈɄɂɋɇȿɇɇə SЇ2 ȾɈ SЇ3 ɁȺ ɌȿɏɇɈɅɈȽȱЄɘ ȺȿɊɈɁɈɅɖɇɈȽɈ 
ɇȺɇɈɄȺɌȺɅȱɁɍ 

ɋɟɦɶɨɧɨɜ ȱ.ɘ., ɌɈɊ – 10ɆȾ 

Ʉɭɞɪɹɜɰɟɜ ɋ.Ɉ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ 

Ɍɟɯɧɨɥɨɝɿɱɧɢɣ ɿɧɫɬɢɬɭɬ ɋɇɍ ɿɦ. ȼ. Ⱦɚɥɹ (ɦ. ɋєɜєɪɨɞɨɧɟɰɶɤ) 
ɍ ɡɜ'ɹɡɤɭ ɡ ɩɿɞɜɢɳɟɧɧɹɦ ɜɢɦɨɝ ɞɨ ɟɤɨɥɨɝɿɱɧɨʀ ɱɢɫɬɨɬɢ ɜɢɪɨɛɧɢɰɬɜ ɜɫɟ ɛɿɥɶɲɟ ɭɜɚɝɢ 

ɩɪɢɞɿɥɹєɬɶɫɹ ɪɨɡɜɢɬɤɭ ɪɿɡɧɢɯ ɦɟɬɨɞɿɜ ɨɱɢɳɟɧɧɹ ɫɤɢɞɧɢɯ ɝɚɡɨɜɢɯ ɩɨɬɨɤɿɜ, ɹɤɿ ɲɤɨɞɹɬɶ ɧɟ 
ɬɿɥɶɤɢ ɧɚɜɤɨɥɢɲɧɶɨɦɭ ɫɟɪɟɞɨɜɢɳɭ, ɚɥɟ ɣ ɠɢɬɬɸ ɥɸɞɢɧɢ.  

ɉɪɢ ɫɩɚɥɸɜɚɧɧɿ ɨɪɝɚɧɿɱɧɨɝɨ ɩɚɥɢɜɚ ɜ ɚɬɦɨɫɮɟɪɭ ɜɢɤɢɞɚєɬɶɫɹ ɩɨɧɚɞ 90% 
ɚɧɬɪɨɩɨɝɟɧɧɢɯ ɞɿɨɤɫɢɞɿɜ ɫɿɪɤɢ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɛɥɢɡɶɤɨ 60% ɩɪɢɩɚɞɚє ɫɚɦɟ ɧɚ ɬɟɩɥɨɜɿ 
ɟɥɟɤɬɪɨɫɬɚɧɰɿʀ. ɐɟ ɩɨɜ'ɹɡɚɧɨ ɡ ɞɨɫɢɬɶ ɜɢɫɨɤɢɦ ɪɿɜɧɟɦ ɜɢɤɨɪɢɫɬɚɧɧɹ ɫɿɪɤɨɜɦɿɫɧɨɝɨ ɩɚɥɢɜɚ. 
Ɍɨɦɭ ɩɢɬɚɧɧɹ ɡɧɟɲɤɨɞɠɟɧɧɹ ɫɤɢɞɧɢɯ ɝɚɡɿɜ ɜɢɦɚɝɚє ɧɚɣɫɤɨɪɿɲɨɝɨ ɜɢɪɿɲɟɧɧɹ.  

Ⱦɿɨɤɫɢɞ ɫɿɪɤɢ ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɜɚє ɧɚ ɡɞɨɪɨɜ'ɹ ɥɸɞɢɧɢ. Ɍɚɤɨɠ є ɩɪɢɱɢɧɨɸ ɡɚɝɢɛɟɥɿ 
ɯɜɨɣɧɢɯ ɥɿɫɿɜ, ɡɧɢɠɟɧɧɹ ɜɪɨɠɚɣɧɨɫɬɿ, ɡɚɤɢɫɥɟɧɧɹ ɜɨɞɨɣɦ. Ʉɪɿɦ ɬɨɝɨ, ɨɤɫɢɞɢ ɫɿɪɤɢ є 
ɩɪɢɱɢɧɨɸ ɤɨɪɨɡɿʀ ɫɬɚɥɟɜɢɯ ɤɨɧɫɬɪɭɤɰɿɣ ɿ ɪɭɣɧɭɜɚɧɧɹ ɪɿɡɧɢɯ ɛɭɞɿɜɟɥɶɧɢɯ ɦɚɬɟɪɿɚɥɿɜ. 

ɍ ɛɿɥɶɲɨɫɬɿ ɤɪɚʀɧ ɡ ɜɢɫɨɤɢɦ ɪɿɜɧɟɦ ɪɨɡɜɢɬɤɭ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɨɱɢɫɬɤɚ ɝɚɡɿɜ ɜɿɞ ɫɿɪɤɢ 
ɫɬɚɥɚ ɝɚɥɭɡɡɸ ɝɨɫɩɨɞɚɪɫɬɜɚ ɡɿ ɡɧɚɱɧɢɦɢ ɤɚɩɿɬɚɥɨɜɤɥɚɞɟɧɧɹɦɢ, ɭɩɪɚɜɥɿɧɫɶɤɢɦ, ɧɚɭɤɨɜɨ-

ɬɟɯɧɿɱɧɢɦ ɿ ɜɢɪɨɛɧɢɱɢɦ ɚɩɚɪɚɬɨɦ. 
ɍ ɧɚɲɿɣ ɤɪɚʀɧɿ ɜɩɪɨɜɚɞɠɟɧɧɸ ɫɢɫɬɟɦ ɨɱɢɳɟɧɧɹ ɞɢɦɨɜɢɯ ɝɚɡɿɜ ɜɿɞ ɨɤɫɢɞɿɜ ɫɿɪɤɢ ɧɟ 

ɩɪɢɞɿɥɹєɬɶɫɹ ɧɚɥɟɠɧɨʀ ɭɜɚɝɢ  

Ɂɧɢɠɟɧɧɹ ɜɢɤɢɞɿɜ ɨɤɢɫɥɿɜ ɫɿɪɤɢ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ ɡɚɦɿɳɟɧɧɹ ɫɩɚɥɸɜɚɧɢɯ ɧɚ 
ɟɥɟɤɬɪɨɫɬɚɧɰɿɹɯ ɫɿɪɤɨɜɦɿɫɧɢɯ ɩɚɥɢɜ (ɜ ɨɫɧɨɜɧɨɦɭ ɦɚɡɭɬɭ) ɩɪɢɪɨɞɧɢɦ ɝɚɡɨɦ. Ɉɞɧɚɤ ɰɟ ɧɟ 
ɦɨɠɟ ɨɫɬɚɬɨɱɧɨ ɜɢɪɿɲɢɬɢ ɩɪɨɛɥɟɦɭ. 

Ɍɨɦɭ ɬɟɯɧɨɥɨɝɿɹ ɹɤɚ ɞɨɡɜɨɥɢɬɶ ɡɧɟɲɤɨɞɠɭɜɚɬɢ ɞɢɦɨɜɿ ɝɚɡɢ ɜɿɞ ɨɤɫɢɞɿɜ ɫɿɪɤɢ  
ɚɤɬɭɚɥɶɧɚ.  

Ɇɟɬɨɸ ɪɨɛɨɬɢ є ɫɬɜɨɪɟɧɧɹ ɧɨɜɨʀ ɬɟɯɧɨɥɨɝɿʀ ɨɤɢɫɧɟɧɧɹ ɞɿɨɤɫɢɞɭ ɫɭɥɶɮɭɪɭ (SO2) ɭ 
ɜɿɛɪɨɡɪɿɞɠɟɧɨɦɭ ɲɚɪɿ ɡ ɦɟɯɚɧɨɯɿɦɿɱɧɨɸ  ɚɤɬɢɜɚɰɿєɸ ɤɚɬɚɥɿɡɚɬɨɪɭ.  

• ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɟ ɞɨɫɥɿɞɠɟɧɧɹ ɜɩɥɢɜɭ ɨɫɧɨɜɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɜɟɞɟɧɧɹ ɩɪɨɰɟɫɭμ 
ɬɟɦɩɟɪɚɬɭɪɢ ɿ ɱɚɫɬɨɬɢ ɤɨɥɢɜɚɧɶ ɜɿɛɪɨɪɟɚɤɬɨɪɭ ɧɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɩɪɨɬɿɤɚɧɧɹ ɩɪɨɰɟɫɭ 
ɨɤɢɫɧɟɧɧɹ,  ɫɬɭɩɿɧɶ ɩɟɪɟɬɜɨɪɟɧɧɹ SO2 ɞɨ SO3; 

• ɜɫɬɚɧɨɜɥɟɧɧɹ ɨɩɬɢɦɚɥɶɧɢɯ  ɭɦɨɜ ɩɪɨɜɟɞɟɧɧɹ ɩɪɨɰɟɫɭν 
ɍ ɧɚɲ ɱɚɫ ɜ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɨɤɢɫɥɟɧɧɹ ɫɿɪɱɢɫɬɨɝɨ ɚɧɝɿɞɪɢɞɭ ɜ ɫɿɪɱɚɧɢɣ ɩɪɨɜɨɞɹɬɶ 

ɤɨɧɬɚɤɬɧɢɦ ɦɟɬɨɞɨɦ. ɉɪɨɰɟɫ ɩɪɨɬɿɤɚє ɩɪɢ ɧɚɞɥɢɲɤɭ ɤɢɫɧɸ. Ɉɫɧɨɜɧɢɦ ɤɚɬɚɥɿɡɚɬɨɪɨɦ 
ɨɤɢɫɥɟɧɧɹ SЇ2 є ɤɚɬɚɥɿɡɚɬɨɪ ɧɚ ɨɫɧɨɜɿ ɨɤɫɢɞɭ ɜɚɧɚɞɿɸ V2O5. ɉɪɨɰɟɫ ɩɪɨɜɨɞɹɬɶ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɿ 400-600 0ɋ. 

ȼ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɨɤɢɫɧɟɧɧɹ ɫɭɥɶɮɿɬɧɨɝɨ ɚɧɝɿɞɪɢɞɭ ɜ ɫɭɥɶɮɚɬɧɢɣ ɚɧɝɿɞɪɢɞ 

ɜɿɞɛɭɜɚєɬɶɫɹ ɜ ɤɨɧɬɚɤɬɧɨɦɭ ɚɩɚɪɚɬɿ ɡɚ ɧɚɹɜɧɨɫɬɿ ɤɚɬɚɥɿɡɚɬɨɪɚ ɿ ɜɢɫɨɤɨʀ ɬɟɦɩɟɪɚɬɭɪɢ. 
SO2 + 1/2O2 ļ SЇ3  (1) 

 ɇɚɡɜɚ ɦɟɬɨɞɭ «ɤɨɧɬɚɤɬɧɢɣ» ɩɨɯɨɞɢɬɶ ɜɿɞ ɬɨɝɨ, ɳɨ ɨɤɢɫɧɟɧɧɹ SO2 ɜ SЇ3 ɤɢɫɧɟɦ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɩɪɢ ɤɨɧɬɚɤɬɿ (ɞɨɬɢɤɭ) ɨɛɨɯ ɝɚɡɿɜ ɧɚ ɩɨɜɟɪɯɧɿ ɬɜɟɪɞɨɝɨ ɤɚɬɚɥɿɡɚɬɨɪɚ. ȼɿɞ ɰɶɨɝɨ 
ɿ ɫɚɦ ɦɟɬɨɞ ɞɨɛɭɜɚɧɧɹ ɫɭɥɶɮɚɬɧɨʀ ɤɢɫɥɨɬɢ ɨɞɟɪɠɚɜ ɧɚɡɜɭ ɤɨɧɬɚɤɬɧɨɝɨ. 
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Ʉɚɬɚɥɿɡɚɬɨɪɨɦ ɩɪɢ ɨɤɢɫɧɟɧɧɿ SЇ2 ɜ SЇ3 ɤɨɧɬɚɤɬɧɢɦ ɦɟɬɨɞɨɦ ɪɚɧɿɲɟ ɫɥɭɠɢɥɚ ɥɢɲɟ 
ɪɨɡɞɪɿɛɧɟɧɚ ɩɥɚɬɢɧɚ. Ɍɟɩɟɪ ɡ ɰɿєɸ ɦɟɬɨɸ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɡɧɚɱɧɨ ɞɟɲɟɜɢɣ ɜɚɧɚɞɿɣɨɜɢɣ 
ɚɧɝɿɞɪɢɞ V2O5. 

Ɍɚɤ ɹɤ ɪɟɚɤɰɿɹ ɨɤɢɫɧɟɧɧɹ SЇ2 ɜɿɞɧɨɫɢɬɶɫɹ ɞɨ ɬɢɩɭ ɟɤɡɨɬɟɪɦɿɱɧɿ, ɬɟɦɩɟɪɚɬɭɪɧɢɣ 
ɪɟɠɢɦ ʀʀ ɩɪɨɜɟɞɟɧɧɹ ɩɨɜɢɧɟɧ ɧɚɛɥɢɠɚɬɢɫɹ ɞɨ ɥɿɧɿʀ ɨɩɬɢɦɚɥɶɧɢɯ ɬɟɦɩɟɪɚɬɭɪ. ɇɚ ɜɢɛɿɪ 
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɭ ɞɨɞɚɬɤɨɜɨ ɧɚɤɥɚɞɚɸɬɶɫɹ ɞɜɚ ɨɛɦɟɠɟɧɧɹ, ɩɨɜ'ɹɡɚɧɿ ɡ 
ɜɥɚɫɬɢɜɨɫɬɹɦɢ ɤɚɬɚɥɿɡɚɬɨɪɚ. ɇɢɠɧɶɨɸ ɬɟɦɩɟɪɚɬɭɪɧɨɸ ɦɟɠɟɸ є ɬɟɦɩɟɪɚɬɭɪɚ ɡɚɩɚɥɸɜɚɧɧɹ 
ɜɚɧɚɞɿєɜɢɯ ɤɚɬɚɥɿɡɚɬɨɪɿɜ, ɹɤɚ ɫɬɚɧɨɜɢɬɶ ɭ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɤɨɧɤɪɟɬɧɨɝɨ ɜɢɞɭ ɤɚɬɚɥɿɡɚɬɨɪɚ ɿ 
ɫɤɥɚɞɭ ɝɚɡɭ 400 - 440 0ɋν ɜɟɪɯɧɹ ɬɟɦɩɟɪɚɬɭɪɧɚ ɦɟɠɚ ɫɬɚɧɨɜɢɬɶ 600 - 650  0ɋ ɿ ɜɢɡɧɚɱɚєɬɶɫɹ 
ɬɢɦ, ɳɨ ɜɢɳɟ ɰɢɯ ɬɟɦɩɟɪɚɬɭɪ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɟɪɟɛɭɞɨɜɚ ɫɬɪɭɤɬɭɪɢ ɤɚɬɚɥɿɡɚɬɨɪɚ, ɿ ɜɿɧ 
ɜɬɪɚɱɚє ɫɜɨɸ ɚɤɬɢɜɧɿɫɬɶ. 

ɋɯɟɦɚ ɩɪɨɰɟɫɭ ɦɨɠɟ ɛɭɬɢ ɫɮɨɪɦɭɥɶɨɜɚɧɚ ɬɚɤɢɦ ɱɢɧɨɦμ  
1)  2V 5 + + O 2 - + SO 2 ĺβV 4 + + SO 3       

                                                                                                      Ⱥ (2) 

2) 2V 4 + + 1/2O 2 ĺβV 5 + + O 2 – 

ɉɪɨɩɨɧɭєɬɶɫɹ  ɡɞɿɣɫɧɸɜɚɬɢ  ɩɪɨɰɟɫ ɨɤɢɫɥɟɧɧɹ SЇ2 ɞɨ SЇ3 ɩɪɢ ɧɢɡɶɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ, ɜ 
ɚɩɚɪɚɬɿ ɚɟɪɨɡɨɥɶɧɨɝɨ ɧɚɧɨɤɚɬɚɥɿɡɭ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɩɪɨɦɢɫɥɨɜɢɣ ɜɚɧɚɞɿєɜɢɣ ɤɚɬɚɥɿɡɚɬɨɪ, 
ɧɚɧɟɫɟɧɢɣ ɧɚ ɫɤɥɹɧɿ ɤɭɥɶɤɢ.  

Ⱦɥɹ ɟɤɫɩɟɪɢɦɟɧɬɭ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɝɚɡɢ , ɹɤɿ ɦɨɞɟɥɸɸɬɶ ɞɢɦɨɜɿ ɝɚɡɢ Ɍȿɋ , ɡ ɜɦɿɫɬɨɦ 
SO2 ɜɿɞ 800 ɞɨ 1000ЩЩЦ  

ȿɤɫɩɟɪɢɦɟɧɬɢ ɩɪɨɜɨɞɢɥɢɫɹ ɧɚ ɥɚɛɨɪɚɬɨɪɧɿɣ ɭɫɬɚɧɨɜɰɿ ɜ ɿɧɬɟɪɜɚɥɿ ɬɟɦɩɟɪɚɬɭɪ ββ-6000ɋ, 
ɨɛ'єɦ ɪɟɚɤɬɨɪɚ 8 ɫɦ3, ɨɛɫɹɝ ɞɢɫɩɟɪɝɭɸɱɨɝɨ ɦɚɬɟɪɿɚɥɭ β ɦɥ, ɦɚɫɚ ɜɿɥɶɧɨɝɨ ɜɚɧɚɞɿєɜɨɝɨ 
ɤɚɬɚɥɿɡɚɬɨɪɚ 0,00004 ɝ, ɨɛɫɹɝ ɝɚɡɨɜɨʀ ɩɪɨɛɢ 5 ɥ, ɜɦɿɫɬ ɞɿɨɤɫɢɞɭ ɫɿɪɤɢ ɜ ɦɟɠɚɯ 800-1000 ɦɝ/ɦ3 

(ɳɨ ɜɿɞɩɨɜɿɞɚє ɤɨɧɰɟɧɬɪɚɰɿʀ ɡɚɛɪɭɞɧɸɸɱɨʀ ɪɟɱɨɜɢɧɢ ɫɤɢɞɧɢɯ ɝɚɡɿɜ Ɍȿɐ ɩɿɫɥɹ 
ɟɥɟɤɬɪɨɮɿɥɶɬɪɭ).  

ɇɢɠɱɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɡɚɥɟɠɧɿɫɬɶ ɫɬɭɩɟɧɹ ɩɟɪɟɬɜɨɪɟɧɧɹ ɜɿɞ ɱɚɫɬɨɬɢ ɜɿɛɪɚɰɿʀ ɩɪɢ ɪɿɡɧɢɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ ɜ ɩɫɟɜɞɨɡɪɿɞɠɟɧɨɦɭ ɲɚɪɿ ɤɚɬɚɥɿɡɚɬɨɪɚ 

 

 
Ɋɢɫ. 1. Ɂɚɥɟɠɧɿɫɬɶ ɫɬɭɩɟɧɹ ɩɟɪɟɬɜɨɪɟɧɧɹ ɜɿɞ ɱɚɫɬɨɬɢ ɜɿɛɪɚɰɿʀ ɩɪɢ ɪɿɡɧɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɜ 

ɜɿɛɪɨɨɠɿɠɟɧɧɨɦ ɲɚɪɿ ɤɚɬɚɥɿɡɚɬɨɪɚ. 
Ɉɛɪɨɛɢɜɲɢ ɨɬɪɢɦɚɧɿ ɞɚɧɿ ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ, ɳɨ ɩɪɨɰɟɫ ɨɤɢɫɥɟɧɧɹ ɩɪɨɬɿɤɚє ɡɿ 

ɫɬɭɩɟɧɟɦ ɩɟɪɟɬɜɨɪɟɧɧɹ 98-100% ɜɠɟ ɩɪɢ Ɍ = β500ɋ ɿɡ ɡɚɫɬɨɫɭɜɚɧɧɹɦ ɧɟɡɧɚɱɧɨɸ 
ɦɟɯɚɧɨɯɢɦɢɱɟɫɤɨɣ ɚɤɬɢɜɚɰɿʀ. ɐɟ ɞɨɡɜɨɥɹє ɡɧɢɡɢɬɢ ɜɢɬɪɚɬɢ ɧɚ ɟɧɟɪɝɨɪɟɫɭɪɫɢ ɧɚ ɧɚɝɪɿɜɚɧɧɹ 
ɫɢɫɬɟɦɢ, ɚ ɬɚɤɨɠ ɜɢɬɪɚɬɢ ɧɚ ɤɚɬɚɥɿɡɚɬɨɪ, ɬɨɦɭ ɳɨ ɭɬɜɨɪɢɥɢɫɹ ɚɤɬɢɜɧɿ ɰɟɧɬɪɢ ɧɚ ɩɨɜɟɪɯɧɿ 
ɤɚɬɚɥɿɡɚɬɨɪɚ, ɜɿɞɫɭɬɧɿɫɬɶ ɧɨɫɿɹ ɿ ɜɧɭɬɪɿɞɿɮɭɡɿɨɧɧɢɯ ɝɚɥɶɦɭɜɚɧɶ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɛɿɥɶɲ ɩɨɜɧɨɝɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɚɤɬɢɜɧɨʀ ɩɨɜɟɪɯɧɿ ɤɚɬɚɥɿɡɚɬɨɪɚ. 

Ⱦɚɧɿ, ɹɤɿ ɛɭɥɢ ɨɬɪɢɦɚɧɿ, ɜ ɩɫɟɜɞɨɡɪɿɞɠɟɧɨɦɭ ɲɚɪɿ ɤɚɬɚɥɿɡɚɬɨɪɿ ɧɟ ɡɚɞɨɜɨɥɶɧɹɸɬɶ ɜɢɦɨɝɢ 
ɞɨ ɩɨɫɬɚɜɥɟɧɨɝɨ ɡɚɜɞɚɧɧɹ. Ɍɚɤ ɛɭɥɨ ɨɬɪɢɦɚɧɨ ɫɬɭɩɿɧɶ ɩɟɪɟɬɜɨɪɟɧɧɹ 50-80%. Ⱦɚɧɢɣ ɩɨɤɚɡɧɢɤ є 
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ɧɢɠɱɢɦ ɧɿɠ ɩɨɤɚɡɧɢɤ ɨɬɪɢɦɚɧɢɣ ɩɪɢ ɜɿɛɪɚɰɿʀ ɿ ɬɟɦɩɟɪɚɬɭɪɿ ɩɪɨɰɟɫɭ ββ0 0ɋ, ɫɬɭɩɿɧɶ 
ɩɟɪɟɬɜɨɪɟɧɧɹ ɫɤɥɚɥɚ ɛɥɢɡɶɤɨ 50%. 

Ɍɚɤɢɦ ɱɢɧɨɦ ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ ɳɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɧɚɜɿɬɶ ɧɟɡɧɚɱɿɬɟɥɶɧɚɣ 
ɦɟɯɚɧɨɯɢɦɢɱɟɫɤɨɣ ɚɤɬɢɜɚɰɿʀ ɤɚɬɚɥɿɡɚɬɨɪɚ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɧɢɠɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ ɩɪɨɰɟɫɭ ɜ β 
ɪɚɡɢ, ɚ ɫɬɭɩɿɧɶ ɩɟɪɟɬɜɨɪɟɧɧɹ ɜɿɞɩɨɜɿɞɚє ɩɪɨɦɢɫɥɨɜɢɦ ɜɢɦɨɝɚɦ. 

əɤɳɨ ɩɨɪɿɜɧɹɬɢ ɩɪɨɜɟɞɟɧɧɹ ɩɪɨɰɟɫɭ ɨɤɢɫɧɟɧɧɹ SO2 ɜ SO3 ɭ ɜɿɛɪɨɡɪɿɞɠɟɧɨɦɭ ɲɚɪɿ ɡ 
ɦɟɯɚɧɨɯɿɦɚɤɬɢɜɚɰɿєɸ ɤɚɬɚɥɿɡɚɬɨɪɚ  ɡ ɨɤɢɫɧɟɧɧɹɦ ɜ ɧɟɪɭɯɥɢɜɨɦɭ ɲɚɪɿ, ɦɨɠɧɨ ɡɪɨɛɢɬɢ 
ɜɢɫɧɨɜɨɤ, ɳɨ ɦɟɯɚɧɨɯɿɦɿɱɧɚ ɚɤɬɢɜɚɰɿɹ ɞɨɡɜɨɥɹє ɡɧɢɡɢɬɢ ɬɟɦɩɟɪɚɬɭɪɭ ɩɪɨɰɟɫɭ ɜ β-γ ɪɚɡɢ, ɬɨɦɭ 
ɳɨ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ β00-300 0ɋ ɩɪɨɰɟɫ ɩɪɨɬɿɤɚє ɡɿ ɫɬɭɩɟɧɟɦ ɩɟɪɟɬɜɨɪɟɧɧɹ 98-100% (ɭ 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɫɬɭɩɿɧɶ ɩɟɪɟɬɜɨɪɟɧɧɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ 480 0ɋ ɫɬɚɧɨɜɢɬɶ 97-98%).. ȼ ɬɚɛɥɢɰɿ 1  
ɩɪɟɞɫɬɚɜɥɟɧɿ ɩɟɪɟɜɚɝɢ  ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɦɟɬɨɞɭ. 

 

Ɍɚɛɥɢɰɹ 1. ɉɨɪɿɜɧɹɥɶɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɦɢɫɥɨɜɨɝɨ ɬɚ ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ ɦɟɬɨɞɭ. 

t,0ɋ 
ɋɬɭɩɿɧɶ ɩɟɪɟɬɜɨɪɟɧɧɹ 

AnC ɉɪɨɦɢɫɥɨɜɿɫɬɶ 

150 99% Ɋɟɚɤɰɿɹ ɧɟ ɩɪɨɬɿɤɚє 

200 96% Ɋɟɚɤɰɿɹ ɧɟ ɩɪɨɬɿɤɚє 

300 97% Ɋɟɚɤɰɿɹ ɧɟ ɩɪɨɬɿɤɚє 

400 99% 96% 

500 98% 98% 

600 98% 99% 

 

 ȼɪɚɯɨɜɭɸɱɢ ɜɢɳɟ ɧɚɜɟɞɟɧɿ ɮɚɤɬɨɪɢ, ɦɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ, ɳɨ ɡɚɩɪɨɩɨɧɨɜɚɧɚ 
ɬɟɯɧɨɥɨɝɿɹ ɦɚє ɡɧɚɱɧɿ ɩɟɪɫɩɟɤɬɢɜɢ ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ ɜɠɟ ɿɫɧɭɸɱɢɦɢ. Ɍɚɤɢɦ ɱɢɧɨɦ, 
ɡɚɩɪɨɩɨɧɨɜɚɧɢɣ ɦɟɬɨɞ, ɹɤɢɣ ɧɟ ɦɚє ɫɜɿɬɨɜɢɯ ɩɪɨɦɢɫɥɨɜɢɯ ɚɧɚɥɨɝɿɜ ɿ ɩɟɪɟɜɟɪɲɭє ɩɨ 
ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɫɿ ɜɿɞɨɦɿ ɩɪɨɰɟɫɢ ɫɬɨɫɨɜɧɨ ɞɨ ɡɧɟɲɤɨɞɠɟɧɧɹ ɨɤɢɫɥɿɜ ɫɿɪɤɢ, ɜ ɩɟɪɫɩɟɤɬɢɜɿ ɦɨɠɟ 
ɡɚɫɬɨɫɨɜɭɜɚɬɢɫɹ ɧɚ ɜɫɿɯ ɬɟɩɥɨɟɥɟɤɬɪɨɫɬɚɧɰɿɹɯ ɍɤɪɚʀɧɢ. ɇɚɜɟɞɟɧɿ ɞɟɹɤɿ ɬɟɨɪɟɬɢɱɧɿ 
ɭɡɚɝɚɥɶɧɟɧɧɹ ɿ ɧɨɜɟ ɜɢɪɿɲɟɧɧɹ ɧɚɭɤɨɜɨʀ ɡɚɞɚɱɿ ɨɤɢɫɧɟɧɧɹ SЇ2 ɞɨ SЇ3 ɭ ɜɿɛɪɨɡɪɿɞɠɟɧɨɦɭ ɲɚɪɿ 
ɤɚɬɚɥɿɡɚɬɨɪɭ ɡɚ ɭɦɨɜ ɦɟɯɚɧɨɚɤɬɢɜɚɰɿʀ,  ɚɪɝɭɦɟɧɬɨɜɚɧɨ ʀʀ ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɥɹ ɩɿɞɜɢɳɟɧɧɹ 
ɟɤɨɥɨɝɿɡɚɰɿʀ ɟɧɟɪɝɨɚɝɪɟɝɚɬɿɜ. 

 ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɦɟɯɚɧɨɯɿɦɚɤɬɢɜɚɰɿʀ  
 ɞɚє ɡɦɨɝɭ ɩɪɨɜɨɞɢɬɢ ɩɪɨɰɟɫ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ ɜ β ɪɚɡɢ ɧɢɠɱɟ ɜ ɩɨɪɿɜɧɹɧɧɿ ɡɿ 

ɫɬɚɰɿɨɧɚɪɧɢɦ ɲɚɪɨɦν  
 ɡɞɚɬɧɟ ɡɧɢɡɢɬɢ ɧɟɨɛɯɿɞɧɭ ɤɿɥɶɤɿɫɬɶ ɤɚɬɚɥɿɡɚɬɨɪɭ ɞɥɹ ɩɪɨɜɟɞɟɧɧɹ ɞɚɧɨɝɨ ɩɪɨɰɟɫɭ. 
 ɪɟɤɨɦɟɧɞɨɜɚɧɿ ɩɚɪɚɦɟɬɪɢ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭμ Э=γ00°ɋ, П=γ Ƚɰ. 
Ɉɩɬɢɦɚɥɶɧɨɸ ɞɥɹ ɡɧɟɲɤɨɞɠɟɧɧɹ ɫɤɢɞɧɢɯ ɝɚɡɿɜ ɜɿɞ ɨɤɫɢɞɿɜ ɫɿɪɤɢ є ɬɟɯɧɨɥɨɝɿɱɧɚ ɫɯɟɦɚ, 

ɳɨ ɜɤɥɸɱɚє ɜ ɫɟɛɟ ɫɬɚɞɿʀ ɨɤɢɫɧɟɧɧɹ ɬɚ ɚɛɫɨɪɛɰɿʀ.  
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Summary 

From the experiments conducted, it is reported that aerosol nanocatalysis technology can be 

used to implement new high catalytic cracking process to produce gasoline and diesel fuel from 
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vacuum gas oil. It was established from this study that at a low temperature of 300oC, the catalytic 

cracking of vacuum gas oil can be achieved using aerosol nanocatalysis technology. 

Introduction 

Catalytic cracking currently is the most important process used in the petroleum refinery 

processing. It also plays a key role in an integrated refinery as the primary conversion process of 

crude oil to lighter products. Within the next two decades, the fluid catalytic cracking (FCC) process 

will likely be used for the production of biofuels, and possibly for reducing CO2 emissions. 

The main purpose of FCC is to convert high boiling petroleum fractions (called gas oil) to high 

value transportation fuels (gasoline, jet fuels and diesel). The FCC feedstock is often the gas oil 

portion of crude oil that commonly boils within the temperature range of 350–5500C. 

In the 60s of the past century, the high activity of zeolites in cracking reactions was discovered . 

In this regard, cracking processes incorporated the use of catalyst with Y-zeolite content (Me2/n O. 

Al2O3. xSiO2 . yH20) not more than 20% wt, which resulted in a significant growth of the yield of 

desired products, especially at the transition to the cracking of heavy feedstock. 

The aim of this work was to investigate the efficiency of aerosol of SiO2/ZrO2 catalyst 

nanoparticles for the production of gasoline and diesel from vacuum gasoil by aerosol nanocatalysis 

technology using vibrofluidized/vibrating bed (AnCVB), as well as their effect on the products. It is 

worthy to mention that the mechanical chemical activation of the catalyst is applied by forced 

vibration of reactor, and that the flow of reactants in the reactor is approaching the regime of ideal 

mixing. On top of that, it is possible to organize the regime to be closer to the ideal displacement. In 

addition to that, the vibrating bed layer has a very low resistance, and can be operated at any speed of 

the gas stream. Furthermore, for some processes, the recirculation of catalyst can be excluded. In 

other words, the catalyst constantly undergoes mechano-chemical activation (MCA) and also 

displays a catalytic activity ranging between 10–100 times higher than that of aerosol catalysis using 

fluidized bed. Conclusively, aerosol nanocatalysis technology using vibrating bed has a comparative 

advantage over the fluidized bed technology. 

The experimental 
The catalytic cracking process of vacuum gas oil was conducted by the laboratory unit shown 

below in the figure 1.  

 
Fig. 1 Schematic diagram of the pilot unit: 1 - Syringe batcher; 2 - Thermal cabinet; 3 - pocket 

of thermocouple; 4 - Vibrating device; 5 - Reactor; 6 - Metal-cloth filter; 7 -Water condenser; 8 - 

Receiver of liquid fraction; 9 - Sampling point; 10 - Gas washer; 11 - Thermocouple; 12 - Regulator 

for oscillation frequency and temperature; 13 - Heater; 14 - Water container; 15 - Gas receiver. 
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The pre-heated vacuum gas oil is fed into the reactor (5) by syringe-batcher (1), which is 

located in the thermal cabinet (2), and is heated by heater (13). Cracking reactions take place inside 

the reactor. Experiments were conducted at temperatures: 3000C, 3500C, 4000C, 4500C, 5000C, 

5500C, and at frequencies between 4 – 5 Hz. The temperature in the reaction zone is measured by a 

thermocouple (11), and sustained by a regulator (12). In order to keep the catalyst inside the reactor, a 

metal-cloth filter (6) is placed at the bottom of reactor. 

The liquid reaction products pass through a water-cooled condenser (7) and are then gathered in 

a flask for the liquid fraction (8). The reaction products are two fractions – liquid and gas. The non-

condensed gases from the cracking process go through the sampling point (9), and are then sent to the 

gas washer (10) where they bubble through the water layer. The gases are then directed into a gas 

container (15), and passed through container with water (14). The reactor moves upward and 

downward in a back-and-forth linear motion with the help of vibrating device (4). The oscillation 

frequency and temperature are set and controlled by a regulator (12). The liquid phase is subjected to 

fractional distillation by using an apparatus ULAB 1–42A.  

The content of the gaseous products of the reaction were analytically determined by using 

calibrated gas chromatographs such as LHM–8, COLOR–500 (ethylene and hydrogen were 

determined with an accuracy not less than 0.01 vol %). Products composition and octane number of 

the gasoline fraction (research and motor methods) were determined by chromatograph CRYSTAL–
5000 [2]. 

Results and discussion 

From this study, it has been observed that the maximum degree of vacuum gas-oil conversion 

(> 70% wt) for the studied interval of parameters was observed at a temperature of 3000C, and a 

frequency MCA of 4 Hz. With further increase in temperature, the degree of conversion decreases. At 

frequency of 4.5 Hz, the maximal conversion of vacuum gas oil (> 60% wt) was observed at 4500C. It 

should be noted that the maximal degree of conversion based on temperatures are observed on the set 

frequencies MCA between 4 – 5 Hz. 

It can therefore, be postulated that the maximum conversion of vacuum gas oil was achieved at 

3000C as a result of intensive mechano-chemical activation (MCA) on the catalysts surface, which 

thereafter, becomes less-intensive due to thermal softening of the catalyst. It is also worthy to note 

that maximum degree of conversion (> 70% wt) was achieved at 3000C. A plot for the degree of 

conversion (% wt) vs the reaction temperature (0C) is depicted in Fig. 2 

 
Fig. 2  Graphic of degree of conversion (% weight) vs. temperature (0C) 
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From the results obtained in this work, the use of aerosol of SiO2/ZrO2 nanoparticle catalysts 

using AnCVB technology allows to obtain a high selectivity and activity of products, even at low 

temperatures. For gasoline fraction obtained on Si/Zr catalyst, the given indicators of octane 

numbers by research and motor methods were compliant with the standards of catalytic cracking 

gasoline. 

Conclusion 

The following important conclusions can be established from the present study: 

1. The catalytic cracking of vacuum gas oil into light oil products (gasoline and diesel) at a 

low temperature of 300oC, and at an oscillation frequency of 4 HZ can be achieved using aerosol 

nanocatalysis technology; 

2. The applied mechano-chemical activation (MCA) during the catalytic cracking process 

can intensify the speed of chemical reactions i.e. with the use of Si/Zr catalyst, it is possible to 

increase the degree of conversion of vacuum oil from 0 to 79% by increasing the vibration from 4 

to 5 Hz at 3000C. 

3. This proposed technology can, therefore, be recommended for implementation both in 

parallel with the operating units, as well as independently at small refineries, that cannot afford 

the full cycle of the existing catalytic cracking process. 
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ɉɈɅɍɑȿɇɂȿ ɗɌɂɅȿɇȺ ɉɂɊɈɅɂɁɈɆ ɉɊɈɉȺɇ-ȻɍɌȺɇɈȼɈɃ ɋɆȿɋɂ ɋ 
ɉɊɂɆȿɇȿɇɂȿɆ ȺɗɊɈɁɈɅɖɇɈȽɈ ɇȺɇɈɄȺɌȺɅɂɁȺ  

Ʌɭɝɨɜɫɤɨɣ Ⱥ.ɂ., ɝɪ. ɌɈɊ-10ɦɞ, ɚɫɩ. Ɇɟɞɜɟɞɟɜ ȿ.ȿ.  
ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ Ʉɭɞɪɹɜɰɟɜ ɋ.Ⱥ., ɤ.ɬ.ɧ., ɞɨɰ., ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ ɌɈȼɌɢɉɉ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦ. ȼ. Ⱦɚɥɹ (ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤ)  
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɨɩɚɧ-ɛɭɬɚɧɨɜɚɹ ɫɦɟɫɶ ɜ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ ɩɨɥɭɱɚɸɬ ɤɚɤ 

ɩɨɛɨɱɧɵɣ ɩɪɨɞɭɤɬ ɜ ɩɪɨɰɟɫɫɟ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ. ɉɪɢɱɟɦ, ɩɨɥɭɱɟɧɧɚɹ ɫɦɟɫɶ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɞɨ ɫɢɯ ɩɨɪ ɧɟ ɧɚɲɥɚ ɞɨɥɠɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹμ ɨɛɵɱɧɨ ɟё ɢɫɩɨɥɶɡɭɸɬ ɜ 
ɤɚɱɟɫɬɜɟ ɫɠɢɠɟɧɧɨɝɨ ɝɚɡɚ. Ʉɪɨɦɟ ɬɨɝɨ,  ɫɭɳɟɫɬɜɭɸɬ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɝɚɡɨɤɨɧɞɟɧɫɚɬɚ, 
ɨɫɧɨɜɧɵɦ ɤɨɦɩɨɧɟɧɬɨɦ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ, ɧɟɜɨɫɬɪɟɛɨɜɚɧɧɚɹ ɜ ɯɢɦɢɱɟɫɤɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɩɪɨɩɚɧ-ɛɭɬɚɧɨɜɚɹ ɮɪɚɤɰɢɹ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɟɞɭɬɫɹ ɪɚɡɪɚɛɨɬɤɢ ɩɨ  
ɩɨɥɭɱɟɧɢɸ ɢɡ ɩɪɨɩɚɧ-ɛɭɬɚɧɨɜɨɣ ɫɦɟɫɢ ɬɚɤɨɝɨ ɰɟɧɧɨɝɨ ɩɨɥɭɩɪɨɞɭɤɬɚ ɨɪɝɚɧɢɱɟɫɤɨɝɨ 
ɫɢɧɬɟɡɚ ɤɚɤ ɷɬɢɥɟɧ, ɤɨɬɨɪɵɣ ɨɛɵɱɧɨ ɩɨɥɭɱɚɸɬ ɩɢɪɨɥɢɡɨɦ ɞɪɭɝɢɯ ɜɢɞɨɜ ɫɵɪɶɹ – ɛɨɥɟɟ 
ɰɟɧɧɵɯ ɱɟɦ ɩɪɨɩɚɧ-ɛɭɬɚɧɨɜɚɹ ɮɪɚɤɰɢɹ. 

 ɉɢɪɨɥɢɡ ɩɪɨɩɚɧ-ɛɭɬɚɧɨɜɨɣ ɫɦɟɫɢ ɹɜɥɹɟɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ  ɩɨɥɭɱɟɧɢɹ 
ɨɞɧɨɝɨ ɢɡ ɫɚɦɵɯ ɤɪɭɩɧɨɬɨɧɧɚɠɧɨɝɨ ɩɨɥɭɩɪɨɞɭɤɬɨɜ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ – ɷɬɢɥɟɧɚ. 
ɗɬɢɥɟɧ ɹɜɥɹɟɬɫɹ ɫɵɪɶёɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɰɟɥɨɝɨ ɪɹɞɚ ɰɟɧɧɨɣ  ɯɢɦɢɱɟɫɤɨɣ ɩɪɨɞɭɤɰɢɢμ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɨɥɢɷɬɢɥɟɧɚ, ɜɢɧɢɥɚɰɟɬɚɬɚ, ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ.  
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Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɟɪɦɢɱɟɫɤɨɝɨ ɩɢɪɨɥɢɡɚ  ɩɪɨɩɚɧ-ɛɭɬɚɧɨɜɨɣ ɮɪɚɤɰɢɢ ɜ ɬɪɭɛɱɚɬɵɯ 
ɩɟɱɚɯ ɧɟɨɛɯɨɞɢɦɨ ɞɨɪɨɝɨɫɬɨɹɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɜɵɫɨɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜ ɜɨɞɹɧɨɝɨ ɩɚɪɚ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɜɚɟɬ 
ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɤɨɧɟɱɧɨɣ ɩɪɨɞɭɤɰɢɢ.  

ɉɨɦɢɦɨ ɬɟɪɦɢɱɟɫɤɨɝɨ ɩɢɪɨɥɢɡɚ, ɞɚɧɧɵɣ ɩɪɨɰɟɫɫ ɦɨɠɧɨ ɜɟɫɬɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ. ɇɨ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɜ Ɋɨɫɫɢɢ ɢ ɜ ɍɤɪɚɢɧɟ ɧɟɬ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɭɫɬɚɧɨɜɨɤ ɩɨɥɭɱɟɧɢɹ ɷɬɢɥɟɧɚ ɤɚɬɚɥɢɬɢɱɟɫɤɢɦ ɩɢɪɨɥɢɡɨɦ ɚɥɤɚɧɨɜ ɋ3-ɋ4. ɋɞɟɪɠɢɜɚɸɳɢɦ 
ɮɚɤɬɨɪɨɦ ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ 
ɩɪɟɞɥɚɝɚɟɦɵɟ ɤɚɬɚɥɢɡɚɬɨɪɵ ɞɥɹ ɩɪɨɰɟɫɫɨɜ ɩɢɪɨɥɢɡɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɪɚɡɥɢɱɧɵɟ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɢ ɫɥɨɠɧɵɟ ɨɤɫɢɞɵ, ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɰɟɨɥɢɬɨɜ ɢ ɤɟɪɚɦɢɤ, ɤɨɬɨɪɵɟ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜɵɫɨɤɨɪɚɡɜɢɬɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ. Ɉɞɧɚɤɨ ɩɪɢɦɟɧɟɧɢɟ ɛɨɥɶɲɢɧɫɬɜɚ ɢɡ ɧɢɯ 
ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɧɢɡɤɨɣ ɫɟɥɟɤɬɢɜɧɨɫɬɶɸ,  ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ  ɜɵɫɨɤɢɯ 
ɬɟɦɩɟɪɚɬɭɪ — ɨɤɨɥɨ 800 °ɋ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɪɭɲɟɧɢɟ ɫɬɪɭɤɬɭɪɵ ɦɚɬɟɪɢɚɥɨɜ, ɚ 
ɬɚɤɠɟ ɛɵɫɬɪɨɣ ɞɟɡɚɤɬɢɜɚɰɢɢ ɢɯ ɜ ɫɥɟɞɫɬɜɢɢ ɤɨɤɫɨɨɛɪɚɡɨɜɚɧɢɹ. 

Ɋɟɲɟɧɢɟ ɩɪɨɛɥɟɦ ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɩɢɪɨɥɢɡɚ ɦɨɝɭɬ ɛɵɬɶ ɧɚɣɞɟɧɵ ɫ ɩɨɦɨɳɶɸ 
ɚɷɪɨɡɨɥɶɧɨɝɨ ɧɚɧɨɤɚɬɚɥɢɡɚ (Ⱥnɋ). ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɚɬɚɥɢɡɚɬɨɪɨɦ ɧɚ ɧɨɫɢɬɟɥɹɯ Ⱥnɋ ɢɦɟɟɬ 
ɦɧɨɠɟɫɬɜɨ ɩɪɟɢɦɭɳɟɫɬɜ. ɋɧɢɠɚɟɬɫɹ ɩɨɬɪɟɛɥɟɧɢɟ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɜ 103 ɪɚɡ, ɡɚ ɫɱёɬ ɱɟɝɨ 
ɭɦɟɧɶɲɚɟɬɫɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ. ɇɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɟɝɟɧɟɪɢɪɨɜɚɬɶ ɤɚɬɚɥɢɡɚɬɨɪ, 
ɬɚɤ ɤɚɤ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɧɨɱɚɫɬɢɱɟɤ ɧɟ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɤɨɤɫ. ɉɪɢɦɟɧɟɧɢɟ Ⱥnɋ ɦɨɠɟɬ 
ɨɛɟɫɩɟɱɢɬɶ ɜɵɫɨɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɚ ɢɦɟɧɧɨ ɨɠɢɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ  
ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɢ ɜɵɯɨɞɚ ɷɬɢɥɟɧɚ, ɭɜɟɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɪɟɚɤɰɢɢ, ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 
ɩɪɨɜɟɞɟɧɢɹ ɢ ɪɚɫɯɨɞ ɤɚɬɚɥɢɡɚɬɨɪɚ.  

ɐɟɥɶμ ɋɧɢɡɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɩɢɪɨɥɢɡɚ ɩɪɨɩɚɧ-ɛɭɬɚɧɨɜɨɣ ɫɦɟɫɢ. 
Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢμ 
1. ɇɚɣɬɢ ɜɚɪɢɚɧɬɵ ɫɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɢɪɨɥɢɡɚ ɩɪɨɩɚɧ-ɛɭɬɚɧɨɜɨɣ ɫɦɟɫɢ 

ɩɨɫɪɟɞɫɬɜɨɦ ɩɪɢɦɟɧɟɧɢɹ ɚɷɪɨɡɨɥɶɧɨɝɨ ɧɚɧɨɤɚɬɚɥɢɡɚ ɛɟɡ ɭɯɭɞɲɟɧɢɹ ɞɪɭɝɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ (ɫɟɥɟɤɬɢɜɧɨɫɬɶ, ɫɬɟɩɟɧɶ ɤɨɧɜɟɪɫɢɢ). 

β. ȼɵɛɪɚɬɶ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɢ ɪɟɚɥɢɡɨɜɚɬɶ ɟɝɨ ɧɚ ɩɪɚɤɬɢɤɟ (ɩɪɨɜɟɫɬɢ 
ɷɤɫɩɟɪɢɦɟɧɬ). 

γ. ɋɞɟɥɚɬɶ ɜɵɜɨɞ ɨɛ ɷɮɮɟɤɬɟ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɢɫɯɨɞɹ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ 
ɷɤɫɩɟɪɢɦɟɧɬɚ. 

 
 

Ɋɢɫ. 1. 1- ɪɟɚɤɰɢɨɧɧɵɣ ɚɩɩɚɪɚɬν β – ɅȺɌɊν γ – ɛɚɥɥɨɧ ɫ ɩɪɨɩɚɧ-ɛɭɬɚɧɨɦν 4 – 

ɪɨɬɚɦɟɬɪν 5 – ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶν 6 – ɩɟɪɟɞɚɬɨɱɧɵɣ ɦɟɯɚɧɢɡɦν 7 – ɷɥɟɤɬɪɨɫɩɢɪɚɥɶν 8 – 

ɬɟɪɦɨɩɚɪɚν 9 – ɩɪɨɛɨɨɬɛɨɪ 

ɉɪɨɩɚɧ-ɛɭɬɚɧɨɜɚɹ ɫɦɟɫɶ ɫɨɫɬɚɜɚ ɩɪɨɩɚɧ – 75%, ɛɭɬɚɧ - 10%, ɢɡɨɛɭɬɚɧ – 1β%,  ɫ 
ɪɚɫɯɨɞɨɦ 5γ0 ɥ/ɱɚɫ (ɫɬ.ɭ.) ɩɪɨɩɭɫɤɚɥɚɫɶ ɱɟɪɟɡ ɪɟɚɤɰɢɨɧɧɭɸ ɤɚɦɟɪɭ ɨɛɴɟɦɨɦ 90 ɦɥ. 
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ɗɤɫɩɟɪɢɦɟɧɬ ɩɪɨɜɨɞɢɥɫɹ ɜ ɢɧɬɟɪɜɚɥɟ ɬɟɦɩɟɪɚɬɭɪ 600-750 0C. ɉɟɪɜɚɹ ɫɟɪɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 
— «Ɍɟɪɦɢɱɟɫɤɢɟ ɩɪɟɜɪɚɳɟɧɢɹ» ɩɪɨɜɨɞɢɥɚɫɶ ɜ ɪɟɚɤɬɨɪɟ ɛɟɡ ɤɚɬɚɥɢɡɚɬɨɪɚ. ȼɨ ɜɬɨɪɨɣ ɫɟɪɢɢ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ — «Ɍɟɪɦɨɤɚɬɚɥɢɬɢɱɟɫɤɢɟ ɩɪɟɜɪɚɳɟɧɢɹ» ɛɵɥɢ ɪɟɚɥɢɡɨɜɚɧɵ  ɩɪɢɧɰɢɩɵ 
ɚɷɪɨɡɨɥɶɧɨɝɨ ɧɚɧɨɤɚɬɚɥɢɡɚμ ɪɟɚɤɬɨɪ ɡɚɩɨɥɧɟɧ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ (50 % ɨɛɴɟɦɚ), 
ɫɨɫɬɨɹɳɟɣ ɢɡ ɫɬɟɤɥɹɧɧɵɯ ɲɚɪɢɤɨɜ ɞɢɚɦɟɬɪɨɦ 0,8-1 ɦɦ, ɡɚɩɵɥɟɧɧɵɯ ɤɚɬɚɥɢɬɢɱɟɫɤɢ 
ɚɤɬɢɜɧɵɦ ɤɨɦɩɨɧɟɧɬɨɦ — ɨɤɫɢɞɨɦ ɯɪɨɦɚ (III), ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɜɨɛɨɞɧɨɝɨ 
ɤɚɬɚɥɢɡɚɬɨɪɚ — 0,001 ɝ. Ɋɟɚɤɰɢɨɧɧɚɹ ɤɚɦɟɪɚ ɜɪɚɳɚɥɚɫɶ ɫɨ ɫɤɨɪɨɫɬɶɸ 4 ɨɛ/ɫɟɤ, ɡɚ ɫɱɟɬ ɱɟɝɨ 
ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɞɜɢɠɟɧɢɟ ɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɢ ɦɟɯɚɧɨɯɢɦɚɤɬɢɜɚɰɢɹ ɤɚɬɚɥɢɬɢɱɟɫɤɢ 
ɚɤɬɢɜɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ.  

Ɍɚɛɥɢɰɚ 1. ɉɢɪɨɥɢɡ ɩɪɨɩɚɧ-ɛɭɬɚɧɨɜɨɣ ɫɦɟɫɢ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ. 
 T, 0C Cɨɫɬɚɜ ɩɢɪɨɝɚɡɚ, ɨɛ.% ɋɬɟɩɟɧɶ 

ɤɨɧɜɟɪɫɢɢ  
ɉȻ, % 

ɇ2 ɋɇ4 ɋ2ɇ6 ɋ2ɇ4 

 

Ɍɟɪɦɢɱɟɫɤɢɟ 
ɩɪɟɜɪɚɳɟɧɢɹ 

600 - - - - - 

650 3,4 5,2 3,5 3,2 13 

700 8,2 12,0 7,4 9,3 42 

750 15,2 16,4 8,0 16,3 45 

 

Ɍɟɪɦɨɤɚɬɚɥɢɬɢɱɟɫɤɢɟ 
ɩɪɟɜɪɚɳɟɧɢɹ 

600 14,7 13,2 3,2 7,3 37 

650 19,0 20,1 8,5 17,2 62 

700 23,2 28,7 11,0 26,0 88 

750 24,1 32,0 9,4 28,1 93 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ, ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɡɨɧɟ ɪɟɚɤɰɢɢ, ɫɬɟɩɟɧɶ ɤɨɧɜɟɪɫɢɢ 
ɩɪɨɩɚɧ-ɛɭɬɚɧɨɜɨɣ ɫɦɟɫɢ ɡɚɤɨɧɨɦɟɪɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. ɉɪɢ 600 0C ɜ ɭɫɥɨɜɢɹɯ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ  ɩɪɨɰɟɫɫɚ ɧɚɛɥɸɞɚɟɬɫɹ ɫɬɟɩɟɧɶ ɤɨɧɜɟɪɫɢɢ γ7%, ɜ ɬɨɠɟ ɜɪɟɦɹ ɜ ɭɫɥɨɜɢɹɯ 
ɬɟɪɦɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɩɪɟɜɪɚɳɟɧɢɣ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ, ɱɬɨ ɫɜɹɡɚɧɨ ɫɨ ɫɧɢɠɟɧɢɟɦ 
ɚɤɬɢɜɚɰɢɨɧɧɨɝɨ ɛɚɪɶɟɪɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɤɚɬɚɥɢɡɚɬɨɪɚ.  ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜɵɯɨɞ ɷɬɢɥɟɧɚ, ɱɬɨ ɫɜɹɡɚɧɨ ɫ ɪɨɫɬɨɦ ɫɤɨɪɨɫɬɢ ɪɟɚɤɰɢɢ. ɋɟɥɟɤɬɢɜɧɨɫɬɶ ɩɨ 
ɷɬɢɥɟɧɭ ɞɥɹ ɬɟɪɦɢɱɟɫɤɢɯ ɢ ɤɚɬɚɥɢɬɢɱɟɫɤɢɯ ɩɪɟɜɪɚɳɟɧɢɣ ɫɨɫɬɚɜɢɥɚ ɨɤɨɥɨ γ0 % — ɜ 
ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɤɚɬɚɥɢɡɚɬɨɪ ɧɟ ɨɤɚɡɵɜɚɟɬ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɜɵɯɨɞ ɰɟɥɟɜɨɝɨ 
ɩɪɨɞɭɤɬɚ. 

 

ɂɋɋɅȿȾɈȼȺɇɂȿ ɋɌȿɉȿɇɂ ɋɆȺɑɂȼȺɇɂə ɆȿɌȺɅɅɂɑȿɋɄɂɏ 
ɉɈȼȿɊɏɇɈɋɌȿɃ, ɈȻɊȺȻɈɌȺɇɇɕɏ ɆȿɌɈȾɈɆ ɂɈɇɇɈɃ ɂɆɉɅȺɇɌȺɐɂɂ 

Ɉɧɢɳɭɤ Ⱥ.ɋ., ɫɬ. ɝɪ. ɆȾ-10, Ƚɨɧɱɚɪɨɜ ȼ.ȼ., ɞɨɰ., ɤ.ɯ.ɧ., ɇɟɧɶɤɨ Ɇ.ȼ., ɞɨɰ., ɤ.ɬ.ɧ. 
ȼɨɫɬɨɱɧɨɭɤɪɚɢɧɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ ȼɥɚɞɢɦɢɪɚ Ⱦɚɥɹ 

ɂɧɫɬɢɬɭɬ ɯɢɦɢɱɟɫɤɢɯ ɬɟɯɧɨɥɨɝɢɣ (ɝ.Ɋɭɛɟɠɧɨɟ ) 
Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɭɬɟɣ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ 

ɪɚɛɨɬɵ ɞɟɬɚɥɟɣ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ, ɚ ɬɚɤɠɟ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɟɩɥɨɜɵɯ, 
ɦɚɫɫɨɨɛɦɟɧɧɵɯ ɢ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɯɢɦɢɱɟɫɤɨɣ, ɯɢɦɢɤɨ-ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɨɣ, 
ɩɢɳɟɜɨɣ, ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɨɣ ɢ ɞɪɭɝɢɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɟɫɬɶ ɧɚɧɟɫɟɧɢɟ ɧɚ 
ɪɚɛɨɱɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ ɪɚɡɥɢɱɧɵɯ ɩɨɤɪɵɬɢɣ. ɋɭɳɟɫɬɜɭɸɬ 
ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ ɧɚɧɟɫɟɧɢɟ ɷɬɢɯ ɩɨɤɪɵɬɢɣ, ɨɞɧɚɤɨ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ, 
ɨɛɥɚɞɚɸɳɢɦ ɦɧɨɠɟɫɬɜɨɦ ɩɪɟɢɦɭɳɟɫɬɜ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɫɬɚɥɶɧɵɦɢ ɢɦɟɟɬ ɦɟɬɨɞ ɢɨɧɧɨɝɨ 
ɨɫɚɠɞɟɧɢɹ. 

ɋɭɳɧɨɫɬɶ ɦɟɬɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɛɥɭɱɟɧɢɢ ɦɚɬɟɪɢɚɥɚ ɢɨɧɧɵɦ ɩɨɬɨɤɨɦ, 
ɝɟɧɟɪɢɪɭɟɦɵɦ ɜ ɢɫɬɨɱɧɢɤɟ ɢɨɧɨɜ ɢɡ ɚɡɨɬɧɨɣ, ɚɪɝɨɧɨɜ ɢ ɞɪ. ɩɥɚɡɦɵ. ȼ ɭɫɥɨɜɢɹɯ ɝɥɭɛɨɤɨɝɨ 
ɜɚɤɭɭɦɚ ɩɪɢ ɜɵɫɨɤɨɦ ɧɚɩɪɹɠɟɧɢɢ ɦɟɠɞɭ ɦɢɲɟɧɶɸ ɢ ɨɛɪɚɛɚɬɵɜɚɟɦɵɦ ɢɡɞɟɥɢɟɦ ɜɨɡɧɢɤɚɟɬ 
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ɢɨɧɧɵɣ ɬɨɤ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɱɚɫɬɢɰ ɰɟɥɟɜɨɝɨ ɦɟɬɚɥɥɚ ɢ ɪɚɛɨɱɟɝɨ ɝɚɡɚ. ȼɫɥɟɞɫɬɜɢɟ ɜɵɫɨɤɨɣ 
ɷɧɟɪɝɢɢ ɩɭɱɤɚ ɩɚɞɚɸɳɢɟ ɢɨɧɵ ɩɪɟɨɞɨɥɟɜɚɸɬ ɫɢɥɵ ɨɬɬɚɥɤɢɜɚɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɢ 
ɩɪɨɧɢɤɚɸɬ ɜɧɭɬɪɶ ɧɚ ɝɥɭɛɢɧɭ ɩɨɪɹɞɤɚ ɫɨɬɟɧ ɧɚɧɨɦɟɬɪɨɜ. ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɷɧɟɪɝɢɢ ɢ 
ɞɟɮɟɤɬɨɨɛɪɚɡɨɜɚɧɢɟ, ɜɵɡɜɚɧɧɵɟ ɩɪɨɧɢɤɧɨɜɟɧɢɟɦ ɭɫɤɨɪɟɧɧɵɯ ɤɨɪɩɭɫɤɭɥ ɩɪɢɜɨɞɹɬ ɤ 
ɭɥɭɱɲɟɧɢɸ ɦɟɯɚɧɢɱɟɫɤɢɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɚɬɟɪɢɚɥɨɜ (ɬɜɟɪɞɨɫɬɢ, 
ɩɪɨɱɧɨɫɬɢ, ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɢ ɢ ɬ.ɞ.). 

 ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɩɨɜɟɪɯɧɨɫɬɢ, ɨɛɪɚɛɨɬɚɧɧɵɟ ɦɟɬɨɞɨɦ ɤɨɪɩɭɫɤɭɥɹɪɧɨɝɨ ɥɟɝɢɪɨɜɚɧɢɹ, 
ɦɚɥɨ ɢɡɭɱɟɧɵ ɧɚ ɩɪɟɞɦɟɬ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ, ɜ ɱɚɫɬɧɨɫɬɢ ɫɦɚɱɢɜɚɟɦɨɫɬɢ. ɉɨɬɨɦɭ 
ɚɜɬɨɪɚɦɢ ɛɵɥɚ ɩɨɫɬɚɜɥɟɧɚ ɡɚɞɚɱɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɬɟɩɟɧɢ ɫɦɚɱɢɜɚɟɦɨɫɬɢ (ɤɨɧɬɚɤɬɧɨɣ 
ɫɦɚɱɢɜɚɟɦɨɫɬɢ) ɩɨɜɟɪɯɧɨɫɬɢ ɢɡ ɫɬɚɥɢ 1βɏ18ɇ10Ɍ, ɨɛɪɚɛɨɬɚɧɧɨɣ ɢɨɧɚɦɢ ɪɚɡɥɢɱɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɪɚɡɥɢɱɧɵɦɢ ɠɢɞɤɨɫɬɹɦɢ, ɬɚɤ ɤɚɤ ɩɨɜɟɪɯɧɨɫɬɶ ɫɦɚɱɢɜɚɧɢɹ (ɩɨɜɟɪɯɧɨɫɬɶ 
ɤɨɧɬɚɤɬɧɵɯ ɮɚɡ) ɜɥɢɹɟɬ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜɵɲɟ ɫɤɚɡɚɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɚ ɬɚɤɠɟ ɧɚ ɫɤɨɪɨɫɬɶ 
ɢ ɬɨɱɧɨɫɬɶ (ɜ ɦɚɬɟɪɢɚɥɶɧɨɦ ɫɦɵɫɥɟ) ɧɟɩɪɟɪɵɜɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. ɋ ɷɬɨɣ 
ɰɟɥɶɸ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɨɛɪɚɡɰɵ ɫ ɧɚɧɟɫɟɧɧɵɦɢ ɢɨɧɚɦɢ ɬɢɬɚɧɚ ɢ ɚɡɨɬɚ ɫ ɮɥɸɟɧɫɨɦ 5·1017 

ɢɨɧ/ɫɦ2. ɂɫɫɥɟɞɨɜɚɧɢɟ ɫɦɚɱɢɜɚɧɢɹ ɡɚɤɥɸɱɚɥɨɫɶ ɜ ɢɡɦɟɪɟɧɢɢ ɤɪɚɟɜɨɝɨ ɭɝɥɚ ɩɨ ɦɟɬɨɞɭ 
ɤɚɩɥɢ ɧɚ ɭɫɬɚɧɨɜɤɟ, ɩɪɢɜɟɞɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 1. 

 
Ɋɢɫɭɧɨɤ 1 – ȼɧɟɲɧɢɣ ɜɢɞ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɭɫɬɚɧɨɜɤɢ 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɢɨɧɧɚɹ ɢɦɩɥɚɧɬɚɰɢɹ ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɹɟɬ 
ɫɦɚɱɢɜɚɧɢɟ ɫɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɭɜɟɥɢɱɢɜɚɹ ɤɪɚɟɜɨɣ ɭɝɨɥ ɧɚ 10-15º, ɱɬɨ ɧɟɫɨɦɧɟɧɧɨ 
ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɪɚɡɥɢɱɧɵɯ ɦɚɫɫ- ɢ ɬɟɩɥɨɨɛɦɟɧɧɵɯ ɩɪɨɰɟɫɫɚɯ. 

 

ɂɋɉɈɅɖɁɈȼȺɇɂȿ ɆȿɌɈȾȺ ɅɂɏȿɇɈɂɇȾɂɄȺɐɂɂ ȾɅə ɈɐȿɇɄɂ 
ɗɄɈɅɈȽɂɑȿɋɄɈȽɈ ɋɈɋɌɈəɇɂə ɉɊɂɊɈȾɇɕɏ ɂ ȺɇɌɊɈɉɈȽȿɇɇɕɏ 

ɗɄɈɋɂɋɌȿɆ 
Ʌɢɩɤɨ ɘ. Ƚ. ɫɬ. ɝɪ. ɉɗɈ-1γɞ 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɤ.ɛ.ɧ. ɞɨɰ. Ȼɥɢɧɨɜɚ ɇ.Ʉ. 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦ. ȼ. Ⱦɚɥɹ (ɝ.ɋɟɜɟɪɨɞɨɧɟɰɤ) 

Ɉɞɢɧ ɢɡ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɦɨɧɢɬɨɪɢɧɝɚ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ - 

ɛɢɨɢɧɞɢɤɚɰɢɹ, ɨɩɪɟɞɟɥɟɧɢɟ ɫɬɟɩɟɧɢ ɡɚɝɪɹɡɧɟɧɢɹ ɝɟɨɮɢɡɢɱɟɫɤɢɯ ɫɪɟɞ ɫ ɩɨɦɨɳɶɸ ɠɢɜɵɯ 
ɨɪɝɚɧɢɡɦɨɜ, ɛɢɨɢɧɞɢɤɚɬɨɪɨɜ. ɀɢɜɵɟ ɢɧɞɢɤɚɬɨɪɵ ɧɟ ɞɨɥɠɧɵ ɛɵɬɶ ɫɥɢɲɤɨɦ 
ɱɭɜɫɬɜɢɬɟɥɶɧɵɦɢ ɢ ɫɥɢɲɤɨɦ ɭɫɬɨɣɱɢɜɵɦɢ ɤ ɡɚɝɪɹɡɧɟɧɢɸ. ɇɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɭ ɧɢɯ ɛɵɥ 
ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ. ȼɚɠɧɨ, ɱɬɨɛɵ ɬɚɤɢɟ ɨɪɝɚɧɢɡɦɵ ɛɵɥɢ 
ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɩɨ ɩɥɚɧɟɬɟ, ɩɪɢɱɟɦ ɤɚɠɞɵɣ ɜɢɞ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɢɭɪɨɱɟɧ ɤ 
ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɦɟɫɬɨɨɛɢɬɚɧɢɸ. Ʌɢɲɚɣɧɢɤɢ ɜɩɨɥɧɟ ɨɬɜɟɱɚɸɬ ɜɫɟɦ ɷɬɢɦ ɬɪɟɛɨɜɚɧɢɹɦ. Ɉɧɢ 
ɪɟɚɝɢɪɭɸɬ ɧɚ ɡɚɝɪɹɡɧɟɧɢɟ ɢɧɚɱɟ, ɱɟɦ ɜɵɫɲɢɟ ɪɚɫɬɟɧɢɹ. Ⱦɨɥɝɨɜɪɟɦɟɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɢɡɤɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜɵɡɵɜɚɟɬ ɭ ɥɢɲɚɣɧɢɤɨɜ ɬɚɤɢɟ ɩɨɜɪɟɠɞɟɧɢɹ, 

ɤɨɬɨɪɵɟ ɧɟ ɢɫɱɟɡɚɸɬ ɜɩɥɨɬɶ ɞɨ ɝɢɛɟɥɢ ɢɯ ɫɥɨɟɜɢɳ. ɗɬɨ, ɜɢɞɢɦɨ, ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ 
ɥɢɲɚɣɧɢɤɢ ɜɨɡɨɛɧɨɜɥɹɸɬ ɫɜɨɢ ɤɥɟɬɤɢ ɨɱɟɧɶ ɦɟɞɥɟɧɧɨ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɭ ɜɵɫɲɢɯ ɪɚɫɬɟɧɢɣ 
ɩɨɜɪɟɠɞɟɧɧɵɟ ɬɤɚɧɢ ɡɚɦɟɧɹɸɬɫɹ ɧɨɜɵɦɢ ɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɨ.  
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Ɉɞɢɧ ɢɡ ɜɟɞɭɳɢɯ ɥɢɯɟɧɨɥɨɝɨɜ, Б.ɏ. Ɍɪɚɫɫ, ɪɚɡɞɟɥɢɥ ɦɟɬɨɞɵ ɥɢɯɟɧɨɢɧɞɢɤɚɰɢɢ (ɬ.ɟ. 
ɢɧɞɢɤɚɰɢɢ ɫ ɩɨɦɨɳɶɸ ɥɢɲɚɣɧɢɤɨɜ) ɧɚ ɬɪɢ ɝɪɭɩɩɵ. ɇɚ ɩɟɪɜɨɟ ɦɟɫɬɨ ɨɧ ɩɨɫɬɚɜɢɥ ɦɟɬɨɞɵ, 
ɩɨɡɜɨɥɹɸɳɢɟ ɢɡɭɱɚɬɶ ɢɡɦɟɧɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɨɢɫɯɨɞɹɬ ɜ ɫɬɪɨɟɧɢɢ ɢ ɠɢɡɧɟɧɧɵɯ ɮɭɧɤɰɢɹɯ 
ɥɢɲɚɣɧɢɤɨɜ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɡɚɝɪɹɡɧɟɧɢɹ. Ɇɟɬɨɞɵ ɜɬɨɪɨɣ ɝɪɭɩɩɵ ɛɚɡɢɪɭɸɬɫɹ ɧɚ 
ɨɩɢɫɚɧɢɢ ɜɢɞɨɜ ɥɢɲɚɣɧɢɤɨɜ, ɨɛɢɬɚɸɳɢɯ ɜ ɪɚɣɨɧɚɯ ɫ ɪɚɡɥɢɱɧɨɣ ɫɬɟɩɟɧɶɸ ɡɚɝɪɹɡɧɟɧɢɹ 
ɚɬɦɨɫɮɟɪɵ. Ɍɪɟɬɶɹ ɝɪɭɩɩɚ ɜɤɥɸɱɚɟɬ ɦɟɬɨɞɵ ɢɡɭɱɟɧɢɹ ɰɟɥɵɯ ɥɢɲɚɣɧɢɤɨɜɵɯ ɫɨɨɛɳɟɫɬɜ ɜ 
ɡɚɝɪɹɡɧɟɧɧɵɯ ɪɚɣɨɧɚɯ ɢ ɫɨɫɬɚɜɥɟɧɢɟ ɫɩɟɰɢɚɥɶɧɵɯ ɤɚɪɬ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɟɬɨɞɨɜ 
ɩɟɪɜɨɣ ɝɪɭɩɩɵ ɦɨɠɧɨ ɜɵɛɪɚɬɶ ɩɨɤɚɡɚɬɟɥɶɧɵɣ ɜɢɞ ɥɢɲɚɣɧɢɤɚ, ɞɨɫɬɚɬɨɱɧɨ ɥɟɝɤɨ 
ɨɬɡɵɜɚɸɳɢɣɫɹ ɧɚ ɭɯɭɞɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɇɚ ɨɫɧɨɜɟ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ 
ɨɫɨɛɟɧɧɨɫɬɟɣ ɥɢɲɚɣɧɢɤɨɜ ɛɵɥɢ ɫɞɟɥɚɧɵ ɲɤɚɥɵ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɭɫɬɚɧɨɜɢɬɶ ɭɪɨɜɟɧɶ 
ɡɚɝɪɹɡɧɟɧɢɹ ɤɨɧɤɪɟɬɧɨɝɨ ɪɚɣɨɧɚ ɩɨ ɧɚɥɢɱɢɸ ɢɥɢ ɨɬɫɭɬɫɬɜɢɸ ɜ ɧɟɦ ɨɩɪɟɞɟɥɟɧɧɵɯ ɜɢɞɨɜ 
ɥɢɲɚɣɧɢɤɨɜ. ɉɪɢɦɟɪɨɦ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɲɤɚɥɚ ɩɨɥɟɨɬɨɥɟɪɚɧɬɧɨɫɬɢ ɷɩɢɮɢɬɨɜ, ɬ.ɟ. 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɝɨɪɨɞɫɤɢɦ ɭɫɥɨɜɢɹɦ. ɗɬɭ ɲɤɚɥɭ ɫɨɫɬɚɜɢɥ Б.ɏ. Ɍɪɚɫɫ (1985ɝ.). ɒɤɚɥɚ 
ɜɤɥɸɱɚɟɬ ɞɟɫɹɬɶ ɤɥɚɫɫɨɜ. ȼ 1-ɣ, β-ɣ ɢ γ-ɣ ɤɥɚɫɫɵ ɜɯɨɞɹɬ ɥɢɲɚɣɧɢɤɢ, ɨɛɢɬɚɸɳɢɟ ɬɨɥɶɤɨ ɜ 
ɩɪɢɪɨɞɧɵɯ ɥɚɧɞɲɚɮɬɚɯ (ɜ ɥɟɫɚɯ, ɛɨɥɨɬɚɯ, ɜɞɚɥɢ ɨɬ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ) ɢ ɜ ɫɥɚɛɨ 
ɨɤɭɥɶɬɭɪɟɧɧɨɣ ɦɟɫɬɧɨɫɬɢ (ɜ ɥɟɫɧɵɯ ɦɚɫɫɢɜɚɯ ɪɹɞɨɦ ɫ ɧɚɫɟɥɟɧɧɵɦɢ ɩɭɧɤɬɚɦɢ, ɥɭɝɚɯ). ȼ 4-

ɣ, 5-ɣ ɢ 6-ɣ ɤɥɚɫɫɵ ɩɨɩɚɞɚɸɬ ɥɢɲɚɣɧɢɤɢ, ɛɨɥɟɟ ɢɥɢ ɦɟɧɟɟ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɢɟɫɹ ɜ 
ɭɦɟɪɟɧɧɨ ɨɤɭɥɶɬɭɪɟɧɧɨɦ ɥɚɧɞɲɚɮɬɟ (ɜ ɩɨɫɟɥɤɚɯ, ɦɚɥɵɯ ɝɨɪɨɞɚɯ, ɩɚɪɤɚɯ ɜ ɨɤɪɟɫɬɧɨɫɬɹɯ 
ɛɨɥɶɲɢɯ ɝɨɪɨɞɨɜ ɢ ɧɚ ɤɥɚɞɛɢɳɚɯ). ɇɚɤɨɧɟɰ, ɤɥɚɫɫɵ 7, 8, 9 ɢ 10 ɨɛɴɟɞɢɧɹɸɬ ɬɟ ɜɢɞɵ 
ɥɢɲɚɣɧɢɤɨɜ, ɤɨɬɨɪɵɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɜ ɫɢɥɶɧɨ ɨɤɭɥɶɬɭɪɟɧɧɵɯ ɪɚɣɨɧɚɯ (ɜ ɛɨɥɶɲɢɯ ɢ 
ɫɪɟɞɧɢɯ ɝɨɪɨɞɚɯ). ɉɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɚɝɪɹɡɧɟɧɢɸ ɜɨɡɞɭɯɚ ɜɢɞɵ ɥɢɲɚɣɧɢɤɨɜ ɦɨɠɧɨ 
ɪɚɡɞɟɥɢɬɶ ɧɚ ɬɪɢ ɤɚɬɟɝɨɪɢɢμ 1) ɫɚɦɵɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵɟ, ɢɫɱɟɡɚɸɳɢɟ ɩɪɢ ɩɟɪɜɵɯ ɫɢɦɩɬɨɦɚɯ 
ɡɚɝɪɹɡɧɟɧɢɹν β) ɫɪɟɞɧɟɱɭɜɫɬɜɢɬɟɥɶɧɵɟ, ɩɪɢɯɨɞɹɳɢɟ ɧɚ ɫɦɟɧɭ ɩɨɝɢɛɲɢɦ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ 
ɜɢɞɚɦ, ɫ ɤɨɬɨɪɵɦɢ ɨɧɢ ɧɟ ɦɨɝɥɢ ɤɨɧɤɭɪɢɪɨɜɚɬɶ, ɩɨɤɚ ɜɨɡɞɭɯ ɛɵɥ ɱɢɫɬɵɦν γ) ɫɚɦɵɟ 
ɜɵɧɨɫɥɢɜɵɟ, ɬɨɥɟɪɚɧɬɧɵɟ ɤ ɡɚɝɪɹɡɧɟɧɢɸ. 

ȼ ɩɨɫɥɟɞɧɢɟ ɞɟɫɹɬɢɥɟɬɢɹ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɫɚɦɨɟ ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɫɨɫɬɨɹɧɢɟ 
ɥɢɲɚɣɧɢɤɨɜ ɨɤɚɡɵɜɚɟɬ ɞɜɭɨɤɢɫɶ ɫɟɪɵ. Ɍɚɤ ɠɟ ɝɭɛɢɬɟɥɶɧɨ ɞɟɣɫɬɜɭɸɬ ɨɤɢɫɥɵ ɚɡɨɬɚ ɢ ɨɤɢɫɶ 
ɭɝɥɟɪɨɞɚ. ɗɬɢ ɜɢɞɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɚɬɦɨɫɮɟɪɵ ɯɚɪɚɤɬɟɪɧɵ ɞɥɹ ɧɚɲɟɝɨ ɪɟɝɢɨɧɚ. 

ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹμ ɦɟɬɨɞɨɦ ɩɚɫɫɢɜɧɨɣ ɥɢɯɟɧɨɢɧɞɢɤɚɰɢɢ ɨɰɟɧɢɬɶ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 
ɫɨɫɬɨɹɧɢɟ ɩɪɢɪɨɞɧɵɯ ɢ ɝɨɪɨɞɫɤɢɯ ɷɤɨɫɢɫɬɟɦ ɧɚɲɟɝɨ ɪɟɝɢɨɧɚ.  

ɂɡ ɜɫɟɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɝɪɭɩɩ ɥɢɲɚɣɧɢɤɨɜ ɧɚɢɛɨɥɶɲɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɨɛɥɚɞɚɸɬ 
ɷɩɢɮɢɬɧɵɟ ɥɢɲɚɣɧɢɤɢ (ɷɩɢɮɢɬɵ), ɬ.ɟ. ɥɢɲɚɣɧɢɤɢ ɪɚɫɬɭɳɢɟ ɧɚ ɤɨɪɟ ɞɟɪɟɜɶɟɜ. ɂɡɭɱɟɧɢɟ 
ɷɬɢɯ ɜɢɞɨɜ ɜ ɤɪɭɩɧɵɯ ɝɨɪɨɞɚɯ ɜɵɹɜɢɥɨ ɪɹɞ ɨɛɳɢɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ – ɱɟɦ ɜɵɲɟ ɫɬɟɩɟɧɶ 
ɢɧɞɭɫɬɪɢɚɥɢɡɚɰɢɢ, ɱɟɦ ɛɨɥɟɟ ɡɚɝɪɹɡɧɟɧ ɜɨɡɞɭɯ, ɬɟɦ ɦɟɧɶɲɟ ɜɫɬɪɟɱɚɟɬɫɹ ɜ ɟɝɨ ɝɪɚɧɢɰɚɯ 
ɜɢɞɨɜ ɥɢɲɚɣɧɢɤɨɜ, ɬɟɦ ɦɟɧɶɲɭɸ ɩɥɨɳɚɞɶ ɩɨɤɪɵɜɚɸɬ ɥɢɲɚɣɧɢɤɢ ɧɚ ɫɬɜɨɥɚɯ ɞɟɪɟɜɶɟɜ, 
ɬɟɦ ɯɭɠɟ ɢɯ ɠɢɡɧɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ. 

ȼ ɩɟɪɢɨɞ ɩɨɥɟɜɨɣ ɩɪɚɤɬɢɤɢ ɧɚɦɢ ɨɩɢɫɚɧɵ ɷɩɢɮɢɬɧɵɟ ɥɢɲɚɣɧɢɤɢ ɧɚ γ-ɯ ɩɪɨɛɧɵɯ 
ɩɥɨɳɚɞɤɚɯ – ɪɚɣɨɧ ɨɡɟɪɚ ɉɚɪɤɨɜɨɟ (ɝ.ɋɟɜɟɪɨɞɨɧɟɰɤ), ɪɚɣɨɧ ɋɟɜɟɪɫɤɨɝɨ Ⱦɨɧɰɚ (ɩ. 
ɉɚɜɥɨɝɪɚɞ), ɭɥ. Ⱦɨɧɟɰɤɚɹ (ɝ.ɋɟɜɟɪɨɞɨɧɟɰɤ). 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɉɚɪɤɨɜɨɝɨ ɨɡɟɪɚ ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɥɢɲɚɣɧɢɤɢ ɞɜɭɯ ɜɢɞɨɜ. Ɇɵ 
ɜɫɬɪɟɬɢɥɢ ɬɚɤɢɟ ɤɚɤ ɫɬɟɧɧɚɹ ɡɨɥɨɬɹɧɤɚ БКЧЭСШЫТК ЩКЫТОЭТЧК ɢ ɩɚɪɦɟɥɢɹ ɛɨɪɨɡɞɱɚɬɚɹ. Ɉɛɚ 
ɜɢɞɚ ɛɵɥɢ ɨɛɧɚɪɭɠɟɧɵ ɜ ɧɟɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ. ɉɨɤɪɵɜɚɟɦɨɫɬɶ ɢɦɢ ɨɬ γ% ɞɨ 10%. 

ɋɬɟɧɧɚɹ ɡɨɥɨɬɹɧɤɚ (ɢɥɢ Ʉɫɚɧɬɨɪɢɹ ɧɚɫɬɟɧɧɚɹ БКЧЭСШЫТК ЩКЫТОЭТЧК) — ɥɢɲɚɣɧɢɤ 
ɫɟɦɟɣɫɬɜɚ TОХШЬМСТЬЭКМОКО, ɜɢɞ ɪɨɞɚ Ʉɫɚɧɬɨɪɢɹ. Ɍɚɥɥɨɦ ɛɨɥɟɟ γ ɫɦ ɞɢɚɦɟɬɪɨɦ. Ɉɧ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɪɚɜɢɥɶɧɵɯ ɨɪɚɧɠɟɜɨ-ɠёɥɬɵɯ ɪɨɡɟɬɨɤ, ɫɨɫɬɨɹɳɢɯ ɢɡ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɪɭɩɧɵɯ, ɨɤɪɭɝɥɵɯ ɩɨ ɤɪɚɹɦ ɥɨɩɚɫɬɟɣ, ɩɨɯɨɠɢɯ ɧɚ ɩɥɨɞɨɜɨɟ ɬɟɥɨ ɝɪɢɛɚ. ȼ 
ɰɟɧɬɪɟ ɬɚɥɥɨɦɚ ɧɚɯɨɞɹɬɫɹ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɚɩɨɬɟɰɢɢ, ɤɨɬɨɪɵɟ ɨɛɵɱɧɨ ɨɤɪɚɲɟɧɵ ɛɨɥɟɟ 
ɹɪɤɨ. ɏɚɪɚɤɬɟɪɧɵɣ ɰɜɟɬ ɩɪɢɞɚёɬ ɥɢɲɚɣɧɢɤɭ ɨɫɨɛɨɟ ɜɟɳɟɫɬɜɨ - ɩɚɪɢɟɬɢɧ, ɤɨɬɨɪɨɟ ɜ ɜɢɞɟ 
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ɤɪɢɫɬɚɥɥɨɜ ɩɨɤɪɵɜɚɟɬ ɝɢɮɵ ɤɨɪɨɜɨɝɨ ɫɥɨɹ. ɉɪɢ ɫɥɚɛɨɦ ɨɫɜɟɳɟɧɢɢ ɨɧ ɩɨɥɧɨɫɬɶɸ ɬɟɪɹɟɬ 
ɨɪɚɧɠɟɜɵɣ ɰɜɟɬ ɢ ɫɬɚɧɨɜɢɬɫɹ ɫɟɪɨɜɚɬɨ-ɡɟɥɟɧɨɜɚɬɵɦ. Ʌɢɲɚɣɧɢɤ ɪɚɫɬёɬ ɧɚ ɪɚɡɥɢɱɧɵɯ 
ɫɭɛɫɬɪɚɬɚɯ (ɤɨɪɟ ɞɟɪɟɜɶɟɜ, ɨɛɪɚɛɨɬɚɧɧɨɣ ɞɪɟɜɟɫɢɧɟ, ɫɤɚɥɚɯ, ɤɚɦɧɹɯ ɢ ɬ. ɞ.). Ɉɧ ɭɫɬɨɣɱɢɜ ɤ 
ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ ɜɨɡɞɭɯɚ, ɩɨɷɬɨɦɭ ɦɨɠɟɬ ɜɫɬɪɟɱɚɬɶɫɹ ɜ ɝɨɪɨɞɚɯ.  ɗɬɨɬ ɥɢɲɚɣɧɢɤ ɨɬɧɨɫɢɬɫɹ 
ɤ 9 ɤɥɚɫɫɭ ɩɚɥɟɨɬɨɥɟɪɚɧɬɧɨɫɬɢ (ɩɨ Ɍɪɚɫɫɭ, 1985) ɫ ɫɢɥɶɧɨ ɚɧɬɪɨɩɨɝɟɧɧɨ ɢɡɦɟɧɟɧɧɵɦɢ 
ɦɟɫɬɨɨɛɢɬɚɧɢɹɦɢ. 

ɉɚɪɦɟɥɢɹ ɛɨɪɨɡɞɱɚɬɚɹ Parmelia sulcata ɥɢɲɚɣɧɢɤ ɫɟɦɟɣɫɬɜɚ Parmeliaceae, ɜɢɞ ɪɨɞɚ 

ɉɚɪɦɟɥɢɹ. ɉɚɪɦɟɥɢɹ ɪɚɫɬёɬ ɧɚ ɫɬɜɨɥɚɯ ɢ ɜɟɬɜɹɯ ɥɢɫɬɜɟɧɧɵɯ ɢ ɯɜɨɣɧɵɯ ɞɟɪɟɜɶɟɜ, ɚ ɬɚɤɠɟ 
ɧɚ ɨɛɪɚɛɨɬɚɧɧɨɣ ɞɪɟɜɟɫɢɧɟ ɢ ɤɚɦɟɧɢɫɬɨɦ ɫɭɛɫɬɪɚɬɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜ ɯɨɪɨɲɨ ɨɫɜɟɳёɧɧɵɯ 
ɦɟɫɬɚɯ. ɗɬɨɬ ɜɢɞ ɦɨɠɟɬ ɬɟɪɩɟɬɶ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɡɞɭɯɚ ɢ ɪɚɫɬɢ ɜ ɝɨɪɨɞɚɯ. Ɉɧ ɨɬɧɨɫɢɬɫɹ ɤ 7 
ɤɥɚɫɫɭ ɩɚɥɟɨɬɨɥɟɪɚɧɬɧɨɫɬɢ – ɫ ɭɦɟɪɟɧɧɨ ɢ ɫɢɥɶɧɨ ɚɧɬɪɨɩɨɝɟɧɧɨ ɢɡɦɟɧɟɧɧɵɦɢ 
ɦɟɫɬɨɨɛɢɬɚɧɢɹɦɢ. 

ɇɚ ɷɤɫɤɭɪɫɢɢ ɜ ɪɚɣɨɧ ɪɟɤɢ ɋɟɜɟɪɫɤɢɣ Ⱦɨɧɟɰ ɨɛɧɚɪɭɠɟɧ ɨɞɢɧ ɜɢɞ ɥɢɲɚɣɧɢɤɚ, 
ɤɨɬɨɪɵɣ ɦɵ ɭɠɟ ɜɫɬɪɟɱɚɥɢ ɩɚ ɩɥɨɳɚɞɤɟ ɭ ɉɚɪɤɨɜɨɝɨ ɨɡɟɪɚ. ɗɬɨ ɩɚɪɦɟɥɢɹ ɛɨɪɨɡɞɱɚɬɚɹ. 
Ⱦɚɧɧɵɣ ɜɢɞ ɪɚɫɩɨɥɚɝɚɥɫɹ ɜ ɨɫɧɨɜɧɨɦ ɧɚ ɞɭɛɚɯ. Ʌɢɲɚɣɧɢɤ ɡɚɧɢɦɚɥ ɨɤɨɥɨ 10% - 30% 

ɩɥɨɳɚɞɢ ɞɟɪɟɜɚ.  
ȼ ɱɟɪɬɟ ɝɨɪɨɞɚ, ɧɚ ɨɛɫɥɟɞɭɟɦɨɣ ɧɚ ɬɟɪɪɢɬɨɪɢɢ (ɭɥ. Ⱦɨɧɟɰɤɨɣ), ɬɚɤ ɠɟ ɛɵɥ ɨɛɧɚɪɭɠɟɧ 

ɥɢɲɚɣɧɢɤ ɩɨɞ ɧɚɡɜɚɧɢɟɦ ɩɚɪɦɟɥɢɹ ɛɨɪɨɡɞɱɚɬɚɹ. Ʌɢɲɚɣɧɢɤ ɜɫɬɪɟɱɚɥɫɹ ɞɨɜɨɥɶɧɨ ɪɟɞɤɨ ɢ 
ɡɚɧɢɦɚɥ ɨɱɟɧɶ ɦɚɥɟɧɶɤɭɸ ɩɥɨɳɚɞɶ ɫɬɜɨɥɚ ɞɟɪɟɜɶɟɜ. ɉɪɨɰɟɧɬ ɩɨɤɪɵɜɚɟɦɨɫɬɢ ɟɞɜɚ 
ɞɨɫɬɢɝɚɥ 10%. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɝɥɚɫɧɨ ɧɚɲɢɦ ɧɚɛɥɸɞɟɧɢɹɦ ɜɫɬɪɟɱɚɟɦɨɫɬɶ ɷɩɢɮɢɬɧɵɯ ɥɢɲɚɣɧɢɤɨɜ 
ɜɨ ɜɫɟɯ ɢɡɭɱɟɧɧɵɯ ɪɚɣɨɧɚɯ ɞɨɫɬɚɬɨɱɧɨ ɧɢɡɤɚɹ – ɨɛɧɚɪɭɠɟɧɵ ɞɜɚ ɜɢɞɚ ɩɚɪɦɟɥɢɹ 
ɛɨɪɨɡɞɱɚɬɚɹ Parmelia ЬЮХМКЭК ɢ ɫɬɟɧɧɚɹ ɡɨɥɨɬɹɧɤɚ БКЧЭСШЫТК ЩКЫТОЭТЧК. ɗɬɢ ɜɢɞɵ ɨɬɧɨɫɹɬɫɹ ɤ 
7 ɢ 9 ɤɥɚɫɫɚɦ ɩɚɥɟɨɬɨɥɟɪɚɧɬɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɱɬɨ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɪɟɝɢɨɧɨɜ ɫ ɜɵɫɨɤɨɣ 
ɫɬɟɩɟɧɶɸ ɚɧɬɪɨɩɨɝɟɧɧɨɣ ɧɚɝɪɭɡɤɢ. ɋɬɟɩɟɧɶ ɩɨɤɪɵɜɚɟɦɨɫɬɢ ɥɢɲɚɣɧɢɤɚɦɢ ɤɨɪɵ  ɞɟɪɟɜɶɟɜ 
ɫɤɭɞɧɚɹ, ɨɫɨɛɟɧɧɨ ɜ ɱɟɪɬɟ ɝɨɪɨɞɚ. ɉɨ ɭɥ.Ⱦɨɧɟɰɤɨɣ ɨɫɨɛɢ ɩɚɪɦɟɥɢɢ ɜɵɝɥɟɞɟɥɢ ɫɥɚɛɵɦɢ, 
ɜɹɥɵɦɢ, ɫ ɧɢɡɤɨɣ «ɠɢɡɧɟɧɧɨɫɬɶɸ». 

 

ɂɁɍɑȿɇɂȿ ɌɊȺȼɇɂɋɌɕɏ ɎɂɌɈɐȿɇɈɁɈȼ ɆȿɅɈȼɕɏ ɋɌȿɉȿɃ 
Ʌɢɫɨɜɚɹ Ⱥ.ȿ. ɫɬ. ɝɪ. ɉɗɈ-1γɞ 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɤ.ɛ.ɧ. ɞɨɰ. Ȼɥɢɧɨɜɚ ɇ.Ʉ. 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦ. ȼ. Ⱦɚɥɹ (ɝ.ɋɟɜɟɪɨɞɨɧɟɰɤ) 

Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɜɵɯɨɞɨɜ ɦɟɥɨɜɵɯ ɩɨɪɨɞ ɜ ɩɪɟɞɟɥɚɯ ɍɤɪɚɢɧɵ ɫɜɹɡɚɧɚ ɫ ɛɚɫɫɟɣɧɨɦ 
ɪ. ɋɟɜɟɪɫɤɢɣ Ⱦɨɧɟɰ. ɋɭɳɟɫɬɜɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɥɨɳɚɞɟɣ ɦɟɥɨɜɵɯ ɨɬɥɨɠɟɧɢɣ ɧɚɯɨɞɢɬɫɹ ɜ 
Ʌɭɝɚɧɫɤɨɣ ɨɛɥɚɫɬɢ. Ƚɟɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɟɥɨɜɵɯ ɫɭɛɫɬɪɚɬɨɜ ɫɩɨɫɨɛɫɬɜɭɸɬ 
ɮɨɪɦɢɪɨɜɚɧɢɸ ɫɜɨɟɨɛɪɚɡɧɵɯ ɪɚɫɬɢɬɟɥɶɧɵɯ ɫɨɨɛɳɟɫɬɜ, «ɦɟɥɨɜɨɣ ɮɥɨɪɵ». Ɍɚɤ ɤɚɤ ɦɟɥ 
ɯɨɪɨɲɨ ɩɨɞɞɚɟɬɫɹ ɪɚɡɦɵɜɭ, ɬɨ  ɢɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɝɥɚɜɧɵɦ ɮɚɤɬɨɪɨɦ ɜ ɪɚɫɩɪɟɞɟɥɟɧɢɢ 
ɬɟɯ ɢɥɢ ɢɧɵɯ ɪɚɫɬɢɬɟɥɶɧɵɯ ɫɨɨɛɳɟɫɬɜ ɧɚ ɟɝɨ ɜɵɯɨɞɚɯ ɫɥɭɠɢɬ ɜɨɞɧɚɹ ɷɪɨɡɢɹ. 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɧɚ ɪɚɡɧɵɯ ɭɱɚɫɬɤɚɯ ɞɚɠɟ ɨɞɧɨɝɨ ɫɤɥɨɧɚ ɦɨɠɟɬ ɫɟɪɶɟɡɧɨ 
ɨɬɥɢɱɚɬɶɫɹ. ɇɚ ɧɢɯ ɩɨ-ɪɚɡɧɨɦɭ ɩɪɨɬɟɤɚɸɬ ɹɜɥɟɧɢɹ ɪɚɡɦɵɜɚɧɢɹ ɦɚɬɟɪɢɧɫɤɨɣ ɩɨɪɨɞɵ, 
ɩɟɪɟɧɨɫɚ ɢ ɧɚɤɨɩɥɟɧɢɹ ɱɟɪɧɨɡɟɦɚ ɢ ɱɚɫɬɢɰ ɦɟɥɚ. Ɋɟɡɭɥɶɬɚɬ – ɧɟɨɛɵɱɚɣɧɚɹ ɩɟɫɬɪɨɬɚ 
ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɪɟɡɤɢɟ ɫɦɟɧɵ ɟɟ ɯɚɪɚɤɬɟɪɚ ɧɚ ɧɟɛɨɥɶɲɢɯ ɩɪɨɫɬɪɚɧɫɬɜɚɯ Д1Ж. ɇɚ ɦɟɥɨɜɵɯ 
ɩɨɱɜɚɯ ɢ ɫɨɛɫɬɜɟɧɧɨ ɨɬɤɪɵɬɨɦ ɦɟɥɭ ɩɪɨɢɡɪɚɫɬɚɟɬ ɮɥɨɪɚ, ɜɤɥɸɱɚɸɳɚɹ ɦɧɨɠɟɫɬɜɨ ɪɟɞɤɢɯ 
ɷɧɞɟɦɢɱɧɵɯ ɤɚɥɶɰɟɮɢɬɧɵɯ ɜɢɞɨɜ. ɋ ɦɟɥɨɜɵɦɢ ɨɛɧɚɠɟɧɢɹɦɢ ɫɜɹɡɚɧɚ ɫɩɟɰɢɮɢɱɟɫɤɚɹ 
ɭɧɢɤɚɥɶɧɚɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ, ɨɛɲɢɪɧɨ ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɜ Ʉɪɚɫɧɨɣ ɢ Ɂɟɥɟɧɨɣ ɤɧɢɝɚɯ 
ɍɤɪɚɢɧɵ. ȼ Ʉɪɚɫɧɭɸ ɤɧɢɝɭ ɍɤɪɚɢɧɵ ɡɚɧɟɫɟɧɵ 18 ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ ɧɚ 
ɦɟɥɚɯ. ȿɳɟ 16 ɜɢɞɨɜ ɱɚɫɬɨ ɩɪɢɭɪɨɱɟɧɵ ɤ ɜɵɯɨɞɚɦ ɦɟɥɨɜɵɯ ɩɨɪɨɞ, ɧɨ ɦɨɝɭɬ ɜɫɬɪɟɱɚɬɶɫɹ ɢ 
ɜ ɞɪɭɝɢɯ ɦɟɫɬɨɨɛɢɬɚɧɢɹɯ. ȼ Ɂɟɥɟɧɭɸ ɤɧɢɝɭ ɍɤɪɚɢɧɵ ɡɚɧɟɫɟɧɵ ɩɹɬɶ ɪɚɫɬɢɬɟɥɶɧɵɯ 
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ɫɨɨɛɳɟɫɬɜ, ɫɭɳɟɫɬɜɭɸɳɢɯ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɧɚ ɜɵɯɨɞɚɯ ɦɟɥɨɜɵɯ ɩɨɪɨɞμ ɨɫɨɤɚ ɧɢɡɤɚɹ 
Cariceta humilis, ɢɫɫɨɩ ɦɟɥɨɜɨɣ Hyssopeta cretacei, ɩɨɥɵɧɶ ɛɟɥɨɜɨɣɥɨɱɧɚɹ Artemisieta 

hololeucae, ɤɨɩɟɟɱɧɢɤ ɦɟɥɨɜɨɣ Hedysareta cretacei ɢ ɫɨɥɧɰɟɫɜɟɬ ɫɟɞɨɣ Helianthemeta cani 

(ɜɤɥɸɱɚɹ ɜ ɫɨɫɬɚɜ ɞɨɦɢɧɢɪɭɸɳɟɝɨ ɜɢɞɚ Helianthemum cani ɬɚɤɠɟ H. cretaceum ɢ H. 

cretophilum). ȿɳɟ ɞɜɚ ɫɬɟɩɧɵɯ ɫɨɨɛɳɟɫɬɜɚ ɢɡ Ɂɟɥɟɧɨɣ ɤɧɢɝɢ ɍɤɪɚɢɧɵ ɫɩɨɫɨɛɧɵ ɡɚɧɢɦɚɬɶ 
ɜɵɩɨɥɨɠɟɧɧɵɟ ɭɱɚɫɬɤɢ ɦɟɥɨɜɵɯ ɨɛɧɚɠɟɧɢɣ ɫ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɡɜɢɬɵɦɢ ɩɨɱɜɚɦɢ (Ʉɨɜɵɥɶ 
ɦɨɯɧɚɬɨɥɢɫɬɧɵɣ Stipeta dasyphyllae, ɤɨɜɵɥɶ ɭɤɪɚɢɧɫɤɢɣ Stipeta ucrainicae [2,3,4,5]. 

ɐɟɥɶɸ ɧɚɲɟɣ ɪɚɛɨɬɵ ɹɜɥɹɥɨɫɶ ɢɡɭɱɟɧɢɟ ɜɢɞɨɜɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɬɪɚɜɹɧɢɫɬɵɯ 
ɪɚɫɬɟɧɢɣ ɦɟɥɨɜɨɣ ɫɬɟɩɢ ɩɪɚɜɨɛɟɪɟɠɶɹ ɪɟɤɢ ɋɟɜɟɪɫɤɢɣ Ⱦɨɧɟɰ ɩɨ ɥɢɬɟɪɚɬɭɪɧɵɦ 
ɢɫɬɨɱɧɢɤɚɦ ɢ ɜ ɯɨɞɟ ɩɨɥɟɜɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. 

ɇɢɦɢ ɛɵɥ ɢɡɭɱɟɧ ɪɚɣɨɧ ɦɟɥɨɜɵɯ ɨɛɥɨɠɟɧɢɣ Ȼɟɥɚɹ ɝɨɪɚ ɉɨɩɚɫɧɹɧɫɤɨɝɨ ɪɚɣɨɧɚ 
Ʌɭɝɚɧɫɤɨɣ ɨɛɥɚɫɬɢ. ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɧɚɦɢ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɫɬɟɧɢɣμ ɚɡɢɧɟɭɦɚ 
(ɫɜɨɛɨɞɧɨɰɜɟɬɤɚ) ɫɟɪɨɜɚɬɚɹ  AЬвЧОЮЦК МКЧОЬМОЧЬ – ɬɪɚɜɹɧɢɫɬɨɟ ɪɚɫɬɟɧɢɟ ɢɡ ɫɟɦ. 
Ʉɨɥɨɤɨɥɶɱɢɤɨɜɵɟ (CКЦЩКЧЮХКМОКО)ν ɤɨɥɨɤɨɥɶɱɢɤ ɫɤɭɱɟɧɧɵɣ CКЦЩКЧЮХК РХШЦОЫКЭК, ɲɚɥɮɟɣ 
ɦɭɬɨɜɱɚɬɵɣ SКХЯТК ЯОЫЭТМТХХКЭК δ., ɜɚɫɢɥёɤ ɜɨɫɬɨɱɧɵɣ CОЧЭКЮЫОК ШЫТОЧЭКХТЬ δ.,  ɤɟɪɦɟɤ Ƚɦɟɥɢɧɚ 
(ɋɜɢɧɱɚɬɤɨɜɵɟ) Limonium gmelinii (Willd.) O. Kuntze (Plumbaginaceae (incl. Limoniaceae)), 

ɩɨɥɵɧɶ ɛɟɥɨɜɨɣɥɨɱɧɚɹ AЫЭОЦТЬТК СШХШХОЮМК ɞɟɪɛɟɧɧɢɤ ɢɜɨɥɢɫɬɧɵɣ δвЭСЫЮЦ ЬКХТМКЫТК, 
ɝɨɥɨɜɱɚɬɤɚ ɭɪɚɥɶɫɤɚɹ CОЩСКХКЫТК ЮЫКХОЧЬТЬ (εЮЫЫКв) RШОЦ. & SМСЮХЭ. ɬɢɦɶɹɧ ɢɡɜɟɫɬɧɹɤɨɜɵɣ 
Thymus calcareus Klokov & Des.-SСШЬЭ. ɂɡ ɧɢɯ 5 ɪɚɫɬɟɧɢɣ ɡɚɧɟɫɟɧɵ ɜ Ʉɪɚɫɧɭɸ ɤɧɢɝɭ 
ɍɤɪɚɢɧɵ, 1 - ɜ Ɂɟɥɟɧɭɸ ɤɧɢɝɭ ɍɤɪɚɢɧɵ, 5 - ɨɛɥɚɞɚɸɬ ɥɟɱɟɛɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ (ɬɚɛɥɢɰɚ 1). 
 

Ɍɚɛɥɢɰɚ 1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ  ɧɟɤɨɬɨɪɵɯ ɪɚɫɬɟɧɢɣ, ɨɛɢɬɚɸɳɢɯ ɧɚ ɦɟɥɨɜɵɯ ɫɬɟɩɹɯ Ȼɟɥɨɣ 
ɝɨɪɵ ɉɨɩɚɫɧɹɧɫɤɨɝɨ ɪɚɣɨɧɚ 

ɇɚɡɜɚɧɢɟ ɪɚɫɬɟɧɢɹ 
Ʉɪɚɫɧɚɹ ɤɧɢɝɚ 

ɍɤɪɚɢɧɵ 

Ɂɟɥɟɧɚɹ ɤɧɢɝɚ 
ɍɤɪɚɢɧɵ 

Ʌɟɤɚɪɫɬɜɟɧɧɵɟ 
ɫɜɨɣɫɬɜɚ 

 Ⱥɡɢɧɟɭɦɚ ɫɟɪɨɜɚɬɚɹ  
Asyneuma canescens 

   

Ʉɨɥɨɤɨɥɶɱɢɤ ɫɤɭɱɟɧɧɵɣ  

Campanula glomerata 
   

ɒɚɥɮɟɣ ɦɭɬɨɜɱɚɬɵɣ  

Salvia verticillata  
   

ȼɚɫɢɥёɤ ɜɨɫɬɨɱɧɵɣ  
Centaurea orientalis  

   

Ʉɟɪɦɟɤ Ƚɦɟɥɢɧɚ  
Limonium gmelinii  

   

 ɉɨɥɵɧɶ ɛɟɥɨɜɨɣɥɨɱɧɚɹ  

Artemisia hololeuca 
   

Ⱦɟɪɛɟɧɧɢɤ ɢɜɨɥɢɫɬɧɵɣ  
Lythrum salicaria 

   

Ƚɨɥɨɜɱɚɬɤɚ ɭɪɚɥɶɫɤɚɹ  

Cephalaria uralensis  
   

Ɍɢɦɶɹɧ ɢɡɜɟɫɬɧɹɤɨɜɵɣ  
Thymus calcareus 

   

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɱɢɬɚɟɬɫɹ, ɱɬɨ ɨɞɧɢɦ ɢɡ ɜɚɠɧɵɯ ɮɚɤɬɨɪɨɜ, ɧɚɪɭɲɚɸɳɢɯ 
ɪɚɜɧɨɜɟɫɢɟ ɜ ɫɬɟɩɧɵɯ ɷɤɨɫɢɫɬɟɦɚɯ, ɹɜɥɹɟɬɫɹ ɢɯ ɨɛɥɟɫɟɧɢɟ. ȼɢɞɨɜɵɟ ɨɱɟɪɤɢ Ʉɪɚɫɧɨɣ ɤɧɢɝɢ 
ɫɨɞɟɪɠɚɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɪɢɱɢɧɚɯ ɭɦɟɧɶɲɟɧɢɹ ɱɢɫɥɟɧɧɨɫɬɢ ɤɚɠɞɨɝɨ ɜɢɞɚ, ɚ ɬɚɤɠɟ 
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ɛɚɡɨɜɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɢɯ ɨɯɪɚɧɟ. Ɉɱɟɧɶ ɜɚɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɥɹ 1β0 (ɢɡ β76) ɫɬɟɩɧɵɯ 
ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ ɫɪɟɞɢ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɪ ɨɯɪɚɧɵ ɭɤɚɡɵɜɚɟɬɫɹ ɩɪɹɦɨɣ ɡɚɩɪɟɬ ɨɛɥɟɫɟɧɢɹ 
ɦɟɫɬɨɨɛɢɬɚɧɢɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɩɟɪɜɵɟ ɧɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɭɪɨɜɧɟ ɨɛɥɟɫɟɧɢɟ ɫɬɟɩɟɣ 
ɩɪɢɡɧɚɧɨ ɜɪɟɞɧɵɦ ɮɚɤɬɨɪɨɦ, ɭɝɪɨɠɚɸɳɢɦ ɫɭɳɟɫɬɜɨɜɚɧɢɸ ɨɯɪɚɧɹɟɦɵɯ ɜɢɞɨɜ Д4,6Ж. 

ȼɩɟɪɜɵɟ ɜ ɍɤɪɚɢɧɟ ɭɬɜɟɪɠɞɟɧ ɉɟɪɟɱɟɧɶ ɪɟɞɤɢɯ, ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ ɭɝɪɨɡɨɣ 
ɢɫɱɟɡɧɨɜɟɧɢɹ ɢ ɬɢɩɨɜɵɯ ɩɪɢɪɨɞɧɵɯ ɪɚɫɬɢɬɟɥɶɧɵɯ ɫɨɨɛɳɟɫɬɜ, ɤɨɬɨɪɵɟ ɩɨɞɥɟɠɚɬ ɨɯɪɚɧɟ ɢ 
ɡɚɧɨɫɹɬɫɹ ɜ Ɂɟɥɟɧɭɸ ɤɧɢɝɭ ɍɤɪɚɢɧɵ. Ɂɟɥɟɧɚɹ ɤɧɢɝɚ ɹɜɥɹɟɬɫɹ ɨɮɢɰɢɚɥɶɧɵɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɞɨɤɭɦɟɧɬɨɦ, ɜ ɤɨɬɨɪɨɦ ɫɨɞɟɪɠɚɬɫɹ ɫɜɟɞɟɧɢɹ ɨ ɫɨɜɪɟɦɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ 
ɷɬɢɯ ɪɚɫɬɢɬɟɥɶɧɵɯ ɫɨɨɛɳɟɫɬɜ ɢ ɤɨɬɨɪɵɣ ɫɥɭɠɢɬ ɨɫɧɨɜɨɣ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɢɯ ɫɨɯɪɚɧɟɧɢɸ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɸ. Ɉɯɪɚɧɚ ɜɧɟɫɟɧɧɵɯ ɜ Ɂɟɥɟɧɭɸ ɤɧɢɝɭ 
ɪɚɫɬɢɬɟɥɶɧɵɯ ɝɪɭɩɩɢɪɨɜɨɤ ɧɚɰɟɥɟɧɚ ɧɚ ɫɨɯɪɚɧɟɧɢɟ ɢɯ ɰɟɧɨɬɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ, 
ɩɨɩɭɥɹɰɢɣ ɪɟɞɤɢɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ ɢ ɭɫɥɨɜɢɣ ɩɪɨɢɡɪɚɫɬɚɧɢɹ Д5,6Ж. 

Ɇɟɥɨɜɵɟ ɨɛɧɚɠɟɧɢɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ʌɭɝɚɧɫɤɨɣ ɨɛɥɚɫɬɢ ɩɪɚɤɬɢɱɟɫɤɢ ɥɢɲɟɧɵ 
ɩɪɚɜɨɜɨɣ ɡɚɳɢɬɵ ɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɴɟɤɬɨɦ ɨɫɨɛɨɝɨ ɜɧɢɦɚɧɢɹ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ 
ɟɞɢɧɫɬɜɟɧɧɵɦ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɦɟɬɨɞɨɦ ɫɨɯɪɚɧɟɧɢɹ ɦɟɥɨɜɵɯ 
ɷɤɨɫɢɫɬɟɦ ɜ ɍɤɪɚɢɧɟ ɨɫɬɚɟɬɫɹ ɫɨɡɞɚɧɢɟ ɬɟɪɪɢɬɨɪɢɣ ɢ ɨɛɴɟɤɬɨɜ ɩɪɢɪɨɞɧɨ-ɡɚɩɨɜɟɞɧɨɝɨ 
ɮɨɧɞɚ. 
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ɇɚɰɿɨɧɚɥɶɧɢɣ ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɍɤɪɚʀɧɢ «Ʉɢʀɜɫɶɤɢɣ ɩɨɥɿɬɟɯɧɿɱɧɢɣ ɿɧɫɬɢɬɭɬ» 

ɍ ɪɨɛɨɬɚɯ Ʉɢʀɜɫɶɤɨʀ ɧɚɭɤɨɜɨʀ ɲɤɨɥɢ ɩɨ ɫɬɜɨɪɟɧɧɸ ɬɚ ɞɨɫɥɿɞɠɟɧɧɸ ɿɧɝɿɛɿɬɨɪɿɜ 
ɤɢɫɥɨɬɧɨʀ ɤɨɪɨɡɿʀ ɦɟɬɚɥɿɜ ɩɨɤɚɡɚɧɨ Д1 - γЖ, ɳɨ ɧɚɹɜɧɿɫɬɶ ɭ ɦɨɥɟɤɭɥɚɯ ɩɿɪɢɞɢɧɿєɜɢɯ ɫɨɥɟɣ 
ɞɨɞɚɬɤɨɜɢɯ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɝɪɭɩ ɿɡ ɩɪɨɬɢɥɟɠɧɢɦɢ ɟɮɟɤɬɢɜɧɢɦɢ ɡɚɪɹɞɚɦɢ ɩɪɢɡɜɨɞɢɬɶ ɞɨ 
ɩɿɞɜɢɳɟɧɧɹ ʀɯ ɩɨɜɟɪɯɧɟɜɨʀ ɚɤɬɢɜɧɨɫɬɿ ɬɚ ɡɚɯɢɫɧɨʀ ɞɿʀ. ɉɪɢɬɹɝɭɸɱɚ ɜɡɚєɦɨɞɿɹ ɦɿɠ 
ɚɞɫɨɪɛɨɜɚɧɢɦɢ ɱɚɫɬɢɧɤɚɦɢ ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ ɫɩɪɢɹє ɭɬɜɨɪɟɧɧɸ ɧɚ ɩɨɜɟɪɯɧɿ ɦɟɬɚɥɭ 
ɳɿɥɶɧɨ ɩɚɤɨɜɚɧɢɯ, ɦɿɰɧɨ ɩɨɜ’ɹɡɚɧɢɯ ɿɡ ɧɟɸ ɚɞɫɨɪɛɰɿɣɧɢɯ ɩɥɿɜɨɤ, ɡɿ ɫɬɭɩɟɧɟɦ ɡɚɩɨɜɧɟɧɧɹ 
ɩɨɜɟɪɯɧɿ ɦɟɬɚɥɭ ɛɥɢɡɶɤɢɦ ɞɨ ɨɞɢɧɢɰɿ.  

ȼɪɚɯɨɜɭɸɱɢ ɦɨɠɥɢɜɿɫɬɶ ɜɢɫɨɤɨɟɮɟɤɬɢɜɧɨʀ ɞɿʀ ɧɚ ɤɨɪɨɡɿɣɧɢɣ ɩɪɨɰɟɫ ɿɧɝɿɛɿɬɨɪɿɜ, ɞɨ 
ɫɤɥɚɞɭ ɹɤɢɯ ɜɯɨɞɹɬɶ ɪɿɡɧɿ ɡɚ ɫɜɨєɸ ɯɿɦɿɱɧɨɸ ɩɪɢɪɨɞɨɸ ɮɭɧɤɰɿɨɧɚɥɶɧɿ ɝɪɭɩɢ, ɛɭɥɨ 
ɞɨɫɥɿɞɠɟɧɨ ɡɚɯɢɫɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɩɿɪɢɞɢɧɿєɜɢɯ ɫɨɥɟɣ ɡ ɨɤɫɢɝɟɧ- ɬɚ ɫɭɥɶɮɭɪɨɜɦɿɫɧɢɦɢ 
ɝɪɭɩɭɜɚɧɧɹɦɢ, ɹɤɿ ɪɚɧɿɲɟ ɧɟ ɜɢɜɱɚɥɢɫɶ.  

ɉɪɨɜɟɞɟɧɢɦɢ ɞɨɫɥɿɞɠɟɧɧɹɦɢ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɧɚɹɜɧɿɫɬɶ ɭ ɫɤɥɚɞɿ ɧɨɜɢɯ ɿɧɝɿɛɿɬɨɪɿɜ  
ɤɨɪɨɡɿʀ ɞɨɞɚɬɤɨɜɢɯ ɚɬɨɦɿɜ Ɉɤɫɢɝɟɧɭ ɬɚ ɋɭɥɶɮɭɪɭ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɜɢɫɨɤɨʀ ɡɚɯɢɫɧɨʀ ɞɿʀ ɫɬɚɥɿ 
08 Ʉɉ ɬɚ ɫɬɚɥɿ β0 ɭ γ Ɇ ɪɨɡɱɢɧɚɯ ɫɭɥɶɮɚɬɧɨʀ ɤɢɫɥɨɬɢ ɭ ɲɢɪɨɤɨɦɭ ɞɿɚɩɚɡɨɧɿ ɬɟɦɩɟɪɚɬɭɪ  
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(20 – 80 0ɋ). Ɍɚɤ, ɫɬɭɩɿɧɶ ɡɚɯɢɫɬɭ ɜɿɞ ɤɨɪɨɡɿʀ (Z) ɩɪɢ ɤɨɧɰɟɧɬɪɚɰɿʀ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɫɩɨɥɭɤ    
1 ɝ∙ɥ-1 ɫɤɥɚɞɚє 96,6 – 99,9 % (ɫɬɚɥɶ 08 Ʉɉ) ɬɚ 95,5 – 99,6 % (ɫɬɚɥɶ β0).  

Ʉɜɚɧɬɨɜɨ-ɯɿɦɿɱɧɿ ɪɨɡɪɚɯɭɧɤɢ ɪɨɡɩɨɞɿɥɭ ɡɚɪɹɞɿɜ (q) ɭ ɦɨɥɟɤɭɥɚɯ ɩɿɪɢɞɢɧɿєɜɢɯ ɫɨɥɟɣ ɡ 
ɨɤɫɢɝɟɧ- ɬɚ ɫɭɥɶɮɭɪɨɜɦɿɫɧɢɦɢ ɝɪɭɩɭɜɚɧɧɹɦɢ ɩɨɤɚɡɚɥɢ, ɳɨ ɧɚɹɜɧɿ ɜ ɧɢɯ ɚɬɨɦɢ Ɉɤɫɢɝɟɧɭ 
ɮɭɪɚɧɨɜɨɝɨ (q = - 0,5016β) ɬɚ ɬɟɬɪɚɝɿɞɪɨɮɭɪɚɧɨɜɨɝɨ (q = - 0,64β80) ɤɿɥɶɰɹ ɧɟɫɭɬɶ ɜɿɞ’єɦɧɿ 
ɡɚɪɹɞɢ, ɚ ɚɬɨɦ ɋɭɥɶɮɭɪɭ ɬɿɨɮɟɧɨɜɨɝɨ ɰɢɤɥɭ (q = 0,46288) – ɞɨɞɚɬɧɿɣ ɡɚɪɹɞ. Ɉɞɟɪɠɚɧɿ ɞɚɧɿ 
ɜɤɚɡɭɸɬɶ ɧɚ ɪɿɡɧɢɣ ɦɟɯɚɧɿɡɦ ɜɡɚєɦɨɞɿʀ ɝɟɬɟɪɨɰɢɤɥɿɱɧɢɯ ɫɢɫɬɟɦ ɿɡ ɩɨɜɟɪɯɧɟɸ ɤɨɪɨɞɭɸɱɨɝɨ 
ɦɟɬɚɥɭ. Ⱥɞɫɨɪɛɰɿɹ ɨɤɫɢɝɟɧɨɜɦɿɫɧɢɯ ɝɟɬɟɪɨɰɢɤɥɿɱɧɢɯ ɫɢɫɬɟɦ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ  
ɧɭɤɥɟɨɮɿɥɶɧɢɯ ɚɬɨɦɿɜ Ɉɤɫɢɝɟɧɭ, ɣ ɬɨɦɭ ɛɿɥɶɲ ɜɿɞ’єɦɧɢɣ ɡɚɪɹɞ ɧɚ ɚɬɨɦɿ Ɉɤɫɢɝɟɧɭ 
ɬɟɬɪɚɝɿɞɪɨɮɭɪɚɧɨɜɨɝɨ ɤɿɥɶɰɹ ɜɢɡɧɚɱɚє ɞɟɳɨ ɜɢɳɢɣ ɪɿɜɟɧɶ ɡɚɯɢɫɧɨʀ ɞɿʀ ɩɿɪɢɞɢɧɨɜɨʀ ɫɨɥɿ, 
ɳɨ ɜɦɿɳɭє ɣɨɝɨ (Z = 96,7 – 99,7 %), ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ ɫɿɥɥɸ, ɞɨ ɫɤɥɚɞɭ ɹɤɨʀ ɜɯɨɞɢɬɶ 
ɮɭɪɚɧɨɜɢɣ ɰɢɤɥ (Z = 95,9 – 99,5 %). Ⱦɥɹ ɩɿɪɢɞɢɧɨɜɨʀ ɫɨɥɿ ɡ ɬɿɨɮɟɧɨɜɢɦ ɰɢɤɥɨɦ (Z = 96,8 – 

99,9 %) ɦɚє ɦɿɫɰɟ ɫɩɟɰɢɮɿɱɧɚ ɚɞɫɨɪɛɰɿɹ ɡɚ ɪɚɯɭɧɨɤ ɭɬɜɨɪɟɧɧɹ ɡɜɨɪɨɬɧɨɝɨ ɤɨɨɪɞɢɧɚɰɿɣɧɨɝɨ 
ɡɜ’ɹɡɤɭ ɡ ɩɟɪɟɧɨɫɨɦ ɟɥɟɤɬɪɨɧɚ ɡɿ ɫɬɚɥɿ ɧɚ ɚɬɨɦ ɋɭɥɶɮɭɪɭ, ɜɪɚɯɨɜɭɸɱɢ ɦɨɠɥɢɜɿɫɬɶ 
ɩɪɢɣɦɚɬɢ ɟɥɟɤɬɪɨɧɢ ɧɚ ɧɟɡɚɩɨɜɧɟɧɿ d-ɨɪɛɿɬɚɥɿ.  

ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɞɨɫɥɿɞɠɭɜɚɧɿ ɫɩɨɥɭɤɢ є ɩɨɜɟɪɯɧɟɜɨ-ɚɤɬɢɜɧɢɦɢ ɪɟɱɨɜɢɧɚɦɢ (ɉȺɊ), 
ɯɟɦɨɫɨɪɛɭɸɱɢɫɶ, ɜɨɧɢ ɭɬɜɨɪɸɸɬɶ ɳɿɥɶɧɿ, ɦɿɰɧɨ ɩɨɜ’ɹɡɚɧɿ ɡ ɩɨɜɟɪɯɧɟɸ ɫɬɚɥɿ ɚɞɫɨɪɛɰɿɣɧɿ 
ɩɥɿɜɤɢ, ɹɤɿ ɡɚɛɟɡɩɟɱɭɸɬɶ ɜɢɫɨɤɭ ɟɮɟɤɬɢɜɧɿɫɬɶ ɡɚɯɢɫɧɨʀ ɞɿʀ ɫɩɨɥɭɤ ɜɩɪɨɞɨɜɠ ɬɪɢɜɚɥɨɝɨ ɱɚɫɭ 
ɜɢɩɪɨɛɭɜɚɧɶ (ɞɨ ɞɜɨɯ ɦɿɫɹɰɿɜ), ɬɚ ɩɪɨɹɜɥɹɸɬɶ ɟɮɟɤɬ ɩɿɫɥɹɞɿʀ.  

ȼɢɡɧɚɱɟɧɧɹ ɟɥɟɤɬɪɢɱɧɨʀ ɩɪɨɜɿɞɧɨɫɬɿ ɫɭɥɶɮɚɬɧɨɤɢɫɥɨɬɧɢɯ ɪɨɡɱɢɧɿɜ ɭ ɩɪɢɫɭɬɧɨɫɬɿ 
ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɉȺɊ ɩɨɤɚɡɚɥɨ, ɳɨ ɡɿ ɡɛɿɥɶɲɟɧɧɹɦ ʀɯ ɤɨɧɰɟɧɬɪɚɰɿʀ ɜ ɪɨɡɱɢɧɿ ɜɿɞ 0,5 ɞɨ 

1,5 ɝ∙ɥ-1 ɜɿɞɛɭɜɚєɬɶɫɹ ɡɪɨɫɬɚɧɧɹ ɩɢɬɨɦɨʀ ɟɥɟɤɬɪɨɩɪɨɜɿɞɧɨɫɬɿ (   = 9,6∙10-3 – 

19,γ∙10-3 ɋɦ∙ɫɦ-1). Ɋɨɡɪɚɯɭɧɤɢ ɦɨɥɹɪɧɨʀ ɟɥɟɤɬɪɢɱɧɨʀ ɩɪɨɜɿɞɧɨɫɬɿ ɩɨɤɚɡɚɥɢ, ɳɨ ɡ 
ɪɨɡɜɟɞɟɧɧɹɦ ɪɨɡɱɢɧɿɜ ɬɚɤɨɠ ɦɚє ɦɿɫɰɟ ʀʀ ɡɪɨɫɬɚɧɧɹ. Ɉɫɬɚɧɧє ɜɿɞɛɭɜɚєɬɶɫɹ ɞɨ ɞɟɹɤɨɝɨ 
ɝɪɚɧɢɱɧɨɝɨ ɡɧɚɱɟɧɧɹμ ɦɨɥɹɪɧɨʀ ɟɥɟɤɬɪɨɩɪɨɜɿɞɧɨɫɬɿ ɩɪɢ ɧɟɫɤɿɧɱɟɧɧɨɦɭ ɪɨɡɜɟɞɟɧɧɿ, ɬɨɛɬɨ 
ɩɪɢ ɧɟɫɤɿɧɱɟɧɧɨ ɦɚɥɿɣ ɤɨɧɰɟɧɬɪɚɰɿʀ ɪɨɡɱɢɧɭ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɩɪɨɜɟɞɟɧɢɦɢ ɞɨɫɥɿɞɠɟɧɧɹɦɢ ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɭ ɪɨɡɱɢɧɚɯ γ Ɇ 
ɫɭɥɶɮɚɬɧɨʀ ɤɢɫɥɨɬɢ ɩɿɪɢɞɢɧɿєɜɿ ɫɨɥɿ ɡ ɨɤɫɢɝɟɧ- ɬɚ ɫɭɥɶɮɭɪɨɜɦɿɫɧɢɦɢ ɝɪɭɩɭɜɚɧɧɹɦɢ 
ɩɪɨɹɜɥɹɸɬɶ ɜɢɫɨɤɭ ɡɚɯɢɫɧɭ ɞɿɸ (Z = 95,5 – 99,9 %) ɭ ɲɢɪɨɤɨɦɭ ɞɿɚɩɚɡɨɧɿ ɬɟɦɩɟɪɚɬɭɪ  (β0 – 

80 0ɋ), ɩɪɢɡɜɨɞɹɬɶ ɞɨ ɡɪɨɫɬɚɧɧɹ ɟɥɟɤɬɪɢɱɧɨʀ ɩɪɨɜɿɞɧɨɫɬɿ ɪɨɡɱɢɧɿɜ ɬɚ ɦɨɠɭɬɶ ɛɭɬɢ 
ɪɟɤɨɦɟɧɞɨɜɚɧɿ ɹɤ ɿɧɝɿɛɿɬɨɪɢ ɫɭɥɶɮɚɬɧɨɤɢɫɥɨɬɧɨʀ ɤɨɪɨɡɿʀ ɫɬɚɥɿ. 

Ʌɿɬɟɪɚɬɭɪɚ. 
1. Ⱥɧɬɪɨɩɨɜ Ʌ. ɂ. ɋɜɹɡɶ ɦɟɠɞɭ ɚɞɫɨɪɛɰɢɟɣ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɢɯ ɜɥɢɹɧɢɟɦ 

ɧɚ ɤɨɪɪɨɡɢɸ ɦɟɬɚɥɥɨɜ ɜ ɤɢɫɥɵɯ ɫɪɟɞɚɯ / Ʌ. ɂ.  Ⱥɧɬɪɨɩɨɜ, ɂ. ɋ. ɉɨɝɪɟɛɨɜɚ // ɂɬɨɝɢ ɧɚɭɤɢ ɢ 
ɬɟɯɧɢɤɢ. ɋɟɪɢɹμ Ʉɨɪɪɨɡɢɹ ɢ ɡɚɳɢɬɚ ɨɬ ɤɨɪɪɨɡɢɢ. – Ɇ. μ ȼɂɇɂɌɂ, 197γ. – Ɍ. β. – ɋ. β7–112. 

2. ɉɨɝɪɟɛɨɜɚ ɂ. ɋ. ɗɮɮɟɤɬɵ ɜɧɭɬɪɢɦɨɥɟɤɭɥɹɪɧɨɝɨ ɫɢɧɟɪɝɢɡɦɚ ɩɪɢ ɢɧɝɢɛɢɪɨɜɚɧɢɢ 
ɤɨɪɪɨɡɢɢ ɛɢɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ / ɂ. ɋ. ɉɨɝɪɟɛɨɜɚ // ɍɤɪɚɢɧɫɤɢɣ ɯɢɦɢɱɟɫɤɢɣ 
ɠɭɪɧɚɥ. – 1982. – Ɍ. β, № 11. – ɋ. 1198–1203. 

γ. ɉɢɥɢɩɟɧɤɨ Ɍ. Ɇ. ȱɧɝɿɛɭɜɚɧɧɹ ɤɢɫɥɨɬɧɨʀ ɤɨɪɨɡɿʀ ɦɟɬɚɥɿɜ N-ɚɰɢɥɦɟɬɢɥɩɿɪɢɞɢɧɿєɜɢɦɢ 
ɫɨɥɹɦɢμ ɚɜɬɨɪɟɮɟɪɚɬ ɧɚ ɡɞɨɛɭɬɬɹ ɧɚɭɤ. ɫɬ. ɤ.ɬ.ɧ. / ɉɢɥɢɩɟɧɤɨ Ɍɟɬɹɧɚ Ɇɢɤɨɥɚʀɜɧɚ. 
– Ʉ., β009. – β4 ɫ. 

 

ȼɅɂəɇɂȿ ɄɂɋɅɈɌɇɈɋɌɂ ɗɅȿɄɌɊɈɅɂɌȺ ɇȺ ɆɈɊɎɈɅɈȽɂɘ 
ȾɂɈɄɋɂȾɇɈɋȼɂɇɐɈȼɕɏ ɉɈɄɊɕɌɂɃ  

ɉɢɥɟɰɤɚɹ Ⱥ.Ⱥ. ɚɫɩɢɪɚɧɬ 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɩɪɨɮ. ȼɟɥɢɱɟɧɤɨ Ⱥ.Ȼ.  
ȽȼɍɁ «ɍɤɪɚɢɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɯɢɦɢɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ» 
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Ɉɞɧɢɦ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɚɧɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɹɜɥɹɟɬɫɹ ɞɢɨɤɫɢɞ ɫɜɢɧɰɚ, ɤɨɬɨɪɵɣ 
ɛɥɚɝɨɞɚɪɹ ɫɜɨɢɦ ɫɜɨɣɫɬɜɚɦ, ɧɚɯɨɞɢɬ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɪɚɡɥɢɱɧɵɯ 
ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɯ ɬɟɯɧɨɥɨɝɢɹɯ. ȼɚɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɨɥɭɱɟɧɢɟ PЛЇ2 ɩɭɬɟɦ ɟɝɨ ɚɧɨɞɧɨɝɨ 
ɨɫɚɠɞɟɧɢɹ ɢɡ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɨɜ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɨɡɞɚɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɧɚ ɟɝɨ 
ɨɫɧɨɜɟ ɡɚ ɫɱɟɬ ɦɨɞɢɮɢɰɢɪɨɜɚɧɢɹ ɨɤɫɢɞɚ ɢɥɢ ɩɨɥɭɱɟɧɢɹ ɤɨɦɩɨɡɢɬɨɜ ɪɚɡɥɢɱɧɨɝɨ ɫɨɫɬɚɜɚ. 
ɗɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɨɡɜɨɥɹɟɬ ɢɡɦɟɧɹɬɶ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɢ 
ɷɥɟɤɬɪɨɤɚɬɚɥɢɬɢɱɟɫɤɭɸ ɚɤɬɢɜɧɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ. 

Ɇɚɬɟɪɢɚɥɵ ɧɚ ɨɫɧɨɜɟ ɞɢɨɤɫɢɞɚ ɫɜɢɧɰɚ, ɩɨɥɭɱɚɸɬ ɩɭɬɟɦ ɷɥɟɤɬɪɨɨɫɚɠɞɟɧɢɹ ɢɡ 
ɩɟɪɯɥɨɪɚɬɧɵɯ, ɚɰɟɬɚɬɧɵɯ, ɛɨɪɮɬɨɪɢɞɧɵɯ, ɩɥɸɦɛɚɬɧɵɯ, ɧɢɬɪɚɬɧɵɯ ɢ ɦɟɬɚɧɫɭɥɶɮɨɧɚɬɧɵɯ 
ɷɥɟɤɬɪɨɥɢɬɨɜ. Ɍɨɥɶɤɨ ɜ ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ ɫɭɳɟɫɬɜɭɟɬ ɩɪɚɤɬɢɱɟɫɤɚɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɨɥɭɱɟɧɢɹ ɬɨɥɫɬɵɯ ɨɫɚɞɤɨɜ (ɞɨ β ɦɦ) ɫ ɧɢɡɤɢɦɢ ɜɧɭɬɪɟɧɧɢɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ ɢ ɜɵɫɨɤɨɣ 
ɫɬɚɛɢɥɶɧɨɫɬɶɸ ɜ ɩɪɨɰɟɫɫɚɯ ɞɥɢɬɟɥɶɧɨɝɨ ɷɥɟɤɬɪɨɥɢɡɚ. 

ɉɨɫɤɨɥɶɤɭ ɜ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɝɨɰɟɥɟɜɵɯ ɚɧɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɜ 
ɤɚɠɞɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɨɪɢɝɢɧɚɥɶɧɭɸ ɦɟɬɨɞɢɤɭ, ɩɨɡɜɨɥɹɸɳɭɸ 
ɩɨɥɭɱɚɬɶ ɷɥɟɤɬɪɨɞɵ ɫ ɬɪɟɛɭɟɦɵɦɢ ɜ ɤɨɧɤɪɟɬɧɨɦ ɩɪɢɥɨɠɟɧɢɢ ɫɜɨɣɫɬɜɚɦɢ. ɉɪɚɤɬɢɱɟɫɤɚɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɨɫɧɨɜɟ PbO2 ɫ ɡɚɞɚɧɧɵɦ ɫɨɫɬɚɜɨɦ ɢ ɫɜɨɣɫɬɜɚɦɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɡɜɢɬɢɟɦ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨ ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɯ ɩɪɨɰɟɫɫɨɜ ɷɥɟɤɬɪɨɨɫɚɠɞɟɧɢɹ 
ɞɢɨɤɫɢɞɚ ɫɜɢɧɰɚ, ɜɵɹɜɥɟɧɢɟɦ ɤɨɪɪɟɥɹɰɢɣ ɦɟɠɞɭ ɮɚɡɨɜɵɦ, ɯɢɦɢɱɟɫɤɢɦ ɫɨɫɬɚɜɨɦ 
ɩɨɤɪɵɬɢɣ, ɢɯ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɢ ɷɥɟɤɬɪɨɤɚɬɚɥɢɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ ɩɪɨɰɟɫɫɚɦ, ɩɪɨɬɟɤɚɸɳɢɦ ɫ ɩɟɪɟɧɨɫɨɦ ɤɢɫɥɨɪɨɞɚ. 

ɋɬɪɭɤɬɭɪɧɵɟ ɫɜɨɣɫɬɜɚ, ɬɚɤɢɟ ɤɚɤ ɩɨɪɢɫɬɨɫɬɶ, ɪɚɡɦɟɪ ɡɟɪɧɚ, ɢ ɟɝɨ ɝɟɨɦɟɬɪɢɹ, ɚ ɬɚɤɠɟ 

ɭɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɦɨɝɭɬ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɬɶ ɧɚ ɫɜɨɣɫɬɜɚ ɩɨɥɭɱɚɟɦɵɯ ɨɫɚɞɤɨɜ.  
ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɢɡɭɱɟɧɢɟ ɜɥɢɹɧɢɹ ɤɢɫɥɨɬɧɨɫɬɢ ɷɥɟɤɬɪɨɥɢɬɚ ɧɚ 

ɦɨɪɮɨɥɨɝɢɸ ɞɢɨɤɫɢɞɧɨɫɜɢɧɰɨɜɵɯ ɩɨɤɪɵɬɢɣ. 
ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɵɥɢ ɢɫɫɥɟɞɨɜɚɧɵ ɨɛɪɚɡɰɵ PbO2-ɨɫɚɞɤɨɜ ɫ ɩɨɦɨɳɶɸ 

ɫɤɚɧɢɪɭɸɳɟɣ ɷɥɟɤɬɪɨɧɧɨɣ ɢ ɚɬɨɦɧɨ-ɫɢɥɨɜɨɣ ɦɢɤɪɨɫɤɨɩɢɢ, ɪɟɧɬɝɟɧɨɜɫɤɨɣ ɞɢɮɪɚɤɰɢɢ ɢ  
ɪɟɧɬɝɟɧɨɜɫɤɨɝɨ ɦɢɤɪɨɚɧɚɥɢɡɚ ɞɥɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɪɮɨɥɨɝɢɢ, ɫɬɪɭɤɬɭɪɵ ɢ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ 
ɨɤɫɢɞɧɵɯ ɷɥɟɤɬɪɨɞɨɜ. 

Ɋɚɫɫɦɨɬɪɟɜ ɞɜɟ ɪɟɧɬɝɟɧɨɜɫɤɢɟ ɞɢɮɪɚɤɬɨɝɪɚɦɦɵ, ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ 
ɫɨɞɟɪɠɚɧɢɹ ɤɢɫɥɨɬɵ ɨɬ 1Ɇ ɞɨ 0,11Ɇ ɩɨɹɜɥɹɟɬɫɹ ɞɨɜɨɥɶɧɨ ɦɧɨɝɨ ɪɟɮɥɟɤɫɨɜ ɜ ɫɩɟɤɬɪɟ (ɪɢɫ.1,β). 
Ⱥ ɲɢɪɢɧɚ ɩɢɤɨɜ ɡɚɦɟɬɧɨ ɭɦɟɧɶɲɚɟɬɫɹ, ɚ ɬɚɤ ɤɚɤ ɲɢɪɢɧɚ ɞɢɮɪɚɤɰɢɨɧɧɨɝɨ ɩɢɤɚ ɨɛɪɚɬɧɨ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɪɚɡɦɟɪɭ ɤɪɢɫɬɚɥɥɨɜ, ɷɬɨ ɝɨɜɨɪɢɬ ɨɛ ɭɜɟɥɢɱɟɧɢɢ ɪɚɡɦɟɪɨɜ ɱɚɫɬɢɰ. ɑɬɨ ɯɨɪɨɲɨ 
ɜɢɞɧɨ ɧɚ ɦɢɤɪɨɮɨɬɨɝɪɚɮɢɹɯ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫ.γ ɢ 4. 

 
   

 

Ɋɢɫ.1. Ɋɟɧɬɝɟɧɨɜɫɤɚɹ ɞɢɮɮɪɚɤɬɨɝɪɚɦɦɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɨɤɫɢɞɧɨɫɜɢɧɰɨɜɨɝɨ 

Ɋɢɫ.β. Ɋɟɧɬɝɟɧɨɜɫɤɚɹ ɞɢɮɮɪɚɤɬɨɝɪɚɦɦɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɨɤɫɢɞɧɨɫɜɢɧɰɨɜɨɝɨ 



ɏɿɦɿɱɧɿ ɧɚɭɤɢ 

 

35 

ɩɨɤɪɵɬɢɹ  ɢɡ 

0,1M Pb(CH3SO3)2 + 1M CH3SO3H 

ɩɪɢ i=10 ɦȺ/ɫɦ2 

ɩɨɤɪɵɬɢɹ  ɢɡ 

0,1M Pb(CH3SO3)2 + 0,11M CH3SO3H 

ɩɪɢ i=10 ɦȺ/ɫɦ2 

 

  
Ɋɢɫ.γ Ɇɢɤɪɨɮɨɬɨɝɪɚɮɢɢ ɩɨɜɟɪɯɧɨɫɬɢ PЛЇ2-

ɩɨɤɪɵɬɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɨɫɚɠɞɟɧɢɟɦ ɩɪɢ 

i = 10 ɦȺ/ɫɦ2 ɢɡ ɷɥɟɤɬɪɨɥɢɬɚ ɫɨɫɬɚɜɚμ 
0,1 M Pb(CH3SO3)2+ 1M CH3SO3H 

Ɋɢɫ.4 Ɇɢɤɪɨɮɨɬɨɝɪɚɮɢɢ ɩɨɜɟɪɯɧɨɫɬɢ PЛЇ2-

ɩɨɤɪɵɬɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɨɫɚɠɞɟɧɢɟɦ ɩɪɢ 

i = 10 ɦȺ/ɫɦ2 ɢɡ ɷɥɟɤɬɪɨɥɢɬɚ ɫɨɫɬɚɜɚμ 
0,1 M Pb(CH3SO3)2+ 0,11M CH3SO3H 

 

ɋɨɝɥɚɫɧɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɟɧɬɝɟɧɨɜɫɤɨɣ ɞɢɮɪɚɤɰɢɢ ɨɛɪɚɡɰɵ ɩɨɥɭɱɟɧɧɵɟ ɨɫɚɠɞɟɧɢɟɦ ɢɡ 
ɢɫɫɥɟɞɭɟɦɵɯ ɷɥɟɤɬɪɨɥɢɬ ɫɨɫɬɨɹɬ ɢɡ α- ɢ  ȕ-ɮɚɡ. 

ɉɪɢ ɩɨɧɢɠɟɧɢɢ ɪɇ ɷɥɟɤɬɪɨɥɢɬɚ ɨɫɚɠɞɟɧɢɹ ɬɟɤɫɬɭɪɚ ɩɨɤɪɵɬɢɹ ɢɡɦɟɧɹɟɬɫɹ, ɜ ɫɨɫɬɚɜɟ 
ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɨɫɚɞɤɚ ɩɪɟɨɛɥɚɞɚɟɬ α-ɮɚɡɚ PЛЇ2 (ɬɚɛɥ.1) 

 

Ɍɚɛɥɢɰɚ 1 

ɋɨɫɬɚɜ ɷɥɟɤɬɪɨɥɢɬɚ ɢ ɭɫɥɨɜɢɹ ɨɫɚɠɞɟɧɢɹ ɋɨɞɟɪɠɚɧɢɟ α-

ɮɚɡɵ,% 

ɋɨɞɟɪɠɚɧɢɟ ȕ-

ɮɚɡɵ,% 

0.1M Pb(MS)2+1M MSA ,Э=β5 °Cν Т=10 ɦȺ/cɦ2 90 10 

0.1M Pb(MS)2+0,11M MSA ,Э=β5 °Cν Т=10 ɦȺ/cɦ2 17 83 

 
Ʉɚɤ ɫɥɟɞɭɟɬ ɢɡ ɩɪɢɜɟɞɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ, ɫɨɫɬɚɜ ɷɥɟɤɬɪɨɥɢɬɚ ɨɫɚɠɞɟɧɢɹ 

ɨɤɚɡɵɜɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɮɚɡɨɜɵɣ ɫɨɫɬɚɜ ɞɢɨɤɫɢɞɧɨɫɜɢɧɰɨɜɵɯ ɩɨɤɪɵɬɢɣ ɢ 
ɤɪɢɫɬɚɥɥɨɝɪɚɮɢɱɟɫɤɢɟ ɨɪɢɟɧɬɚɰɢɢ ɨɬɞɟɥɶɧɵɯ ɝɪɚɧɟɣ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡɦɟɧɹɹ ɫɨɞɟɪɠɚɧɢɟ ɤɢɫɥɨɬɵ ɜ ɷɥɟɤɬɪɨɥɢɬɟ, ɦɨɠɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ 
ɫɨɞɟɪɠɚɧɢɟ α- ɢ  ȕ-ɮɚɡɵ, ɬɟɦ ɫɚɦɵɦ ɦɟɧɹɹ ɫɬɪɭɤɬɭɪɭ ɢ ɦɨɪɮɨɥɨɝɢɸ ɜ ɩɨɥɭɱɟɧɧɵɯ 
ɩɨɤɪɵɬɢɹɯ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ ɩɨɤɪɵɬɢɟ  ɫ ɤɚɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ. 
 

ɈɉɊȿȾȿɅȿɇɂȿ ȽȿɈɆȿɌɊɂɑȿɋɄɂɏ ɏȺɊȺɄɌȿɊɂɋɌɂɄ 
ȺɅɘɆɈɋɂɅɂɄȺɌɇɈȽɈ ȼɈɅɈɄɇȺ ȼ ɄȺɑȿɋɌȼȿ ɇɈɋɂɌȿɅə 

ɄȺɌȺɅɂɁȺɌɈɊȺ 
ɉɨɩɨɜɢɱ Ⱥ.ɇ. ɚɫɩ.,  

ɤɚɧɞ. ɬɟɯ. ɧɚɭɤ ɋɨɥɨɜɶёɜ Ƚ.ɂ., ɞɨɤ.ɬɟɯ.ɧɚɭɤ, ɞɨɰ. ɋɭɜɨɪɢɧ Ⱥ.ȼ.  
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦ. ȼ.Ⱦɚɥɹ (ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤ) 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɞɨɫɬɚɬɨɱɧɨ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ  ɧɨɫɢɬɟɥɹɦɢ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɞɥɹ 
ɤɚɬɚɥɢɬɢɱɟɫɤɨɝɨ ɨɤɢɫɥɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɨɱɢɫɬɤɢ ɝɚɡɨɜɵɯ ɜɵɛɪɨɫɨɜ ɹɜɥɹɸɬɫɹ 
ɦɚɬɟɪɢɚɥɵ ɧɚ ɨɫɧɨɜɟ ɦɢɧɟɪɚɥɶɧɵɯ ɜɨɥɨɤɨɧμ ɫɬɟɤɥɨɜɨɥɨɤɧɨ, ɛɚɡɚɥɶɬɨɜɨɟ ɜɨɥɨɤɧɨ, 
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ɚɥɸɦɨɫɢɥɢɤɚɬɧɨɟ ɜɨɥɨɤɧɨ. ɗɬɢ ɦɚɬɟɪɢɚɥɵ ɫɜɨɢɦɢ  ɩɨɤɚɡɚɬɟɥɹɦɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ 
ɜɨɡɞɟɣɫɬɜɢɸ ɚɝɪɟɫɫɢɜɧɵɯ ɫɪɟɞ, ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɧɟ ɭɫɬɭɩɚɸɬ ɤɟɪɚɦɢɱɟɫɤɢɦ, 

ɤɨɪɭɧɞɨɜɵɦ, ɮɥɸɨɪɢɬɧɵɦ ɢ ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɧɨɫɢɬɟɥɹɦ.  
ȼ ɤɚɱɟɫɬɜɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɦɵ ɢɫɩɨɥɶɡɨɜɚɥɢ ɩɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɨɟ 

ɜɨɥɨɤɧɨ ɧɚ ɨɫɧɨɜɟ ɦɭɥɥɢɬɚ ɢ ɤɨɪɭɧɞɚ ALSIFLEX®-1β60. ɗɬɨ ɜɨɥɨɤɧɢɫɬɵɣ ɦɚɬɟɪɢɚɥ ɫ 
ɪɚɜɧɨɦɟɪɧɨɣ ɫɬɪɭɤɬɭɪɨɣ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɞɥɢɧɧɵɯ ɜɨɥɨɤɨɧ, ɞɥɹ ɤɨɬɨɪɨɝɨ, ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Д1Ж ɢ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢμ 
ɞɨɥɹ ɫɜɨɛɨɞɧɨɝɨ ɨɛɴɟɦɚ –İ, %ν ɭɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ - Sɭɞ, ɦ²/ɦ³. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ɩɨɪɨɡɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɥɢ ɦɟɬɨɞ ɜɡɜɟɲɢɜɚɧɢɹ ɨɛɪɚɡɰɚ ɫ 
ɡɚɞɚɧɧɵɦɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ ɪɚɡɦɟɪɚɦɢ. Ɍɚɤ ɩɪɢ ɢɡɜɟɫɬɧɨɦ ɭɞɟɥɶɧɨɦ ɜɟɫɟ ɨɛɪɚɡɰɚ ɢɡ  
ɜɨɥɨɤɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢ ɭɞɟɥɶɧɨɦ ɜɟɫɟ ɦɨɧɨɥɢɬɚ (ɞɥɹ ALSIFLEX®-1β60 ɭɞɟɥɶɧɵɣ ɜɟɫ 
ɦɨɧɨɥɢɬɚ ≈ γ,8-γ,9 ɝ/ɫɦ³) ɜɟɥɢɱɢɧɚ ɩɨɪɨɡɧɨɫɬɢ ɫɨɫɬɚɜɢɥɚ 9β-93 % .  

ɍɞɟɥɶɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɨɛɪɚɡɰɚ ɨɩɪɟɞɟɥɹɥɢ ɱɟɪɟɡ ɫɨɡɞɚɜɚɟɦɨɟ ɢɦ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ ɭɪɚɜɧɟɧɢɸ Ƚɟɥɶɩɟɪɢɧɚ-Ʉɚɝɚɧɚ [2].  

 

(1) 

 

ɝɞɟ W 0 – ɫɤɨɪɨɫɬɶ ɝɚɡɨɜɨɝɨ ɩɨɬɨɤɚ ɜ ɪɚɫɱɟɬɟ ɧɚ ɩɨɥɧɨɟ ɫɟɱɟɧɢɟ ɩɭɫɬɨɝɨ ɚɩɩɚɪɚɬɚ, ɦ/ɫν     
Ȟ ɝ -     ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɝɚɡɚ, ɦ²/ɫν 
ΔɊ – ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɥɨɹ ɨɛɪɚɡɰɚ, ɤɝ/ɦ²ν 
ɇ - ɜɵɫɨɬɚ ɧɚɫɚɞɨɱɧɨɝɨ ɫɥɨɹ, ɦ. 
ρɝ  - ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ, ɤɝ∙ɫ²/ɦ4 

 

Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɫɨɡɞɚɜɚɟɦɨɟ ɨɛɪɚɡɰɚɦɢ, ɢɡɦɟɪɹɥɨɫɶ ɧɚ ɥɚɛɨɪɚɬɨɪɧɨɣ 
ɭɫɬɚɧɨɜɤɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 1. ȼ ɤɚɱɟɫɬɜɟ ɨɛɪɚɡɰɨɜ ɢɫɩɨɥɶɡɨɜɚɥɢ ɩɪɨɫɭɲɟɧɧɵɟ 
ɩɪɢ 100°ɋ – 150°ɋ ɨɬɲɬɚɦɩɨɜɚɧɧɵɟ ɰɢɥɢɧɞɪɵ. ȼɵɫɨɬɚ ɫɥɨɹ γ0 ɦɦ, ɫɤɨɪɨɫɬɶ ɝɚɡɨɜɨɝɨ 
ɩɨɬɨɤɚ ɜ ɪɟɚɤɬɨɪɟ ɪɟɝɭɥɢɪɭɟɬɫɹ ɪɚɫɯɨɞɨɦ ɜɨɡɞɭɯɚ ɢ ɧɚɯɨɞɢɬɫɹ ɜ ɢɧɬɟɪɜɚɥɟ   0,γ - 0,7 ɦ/ɫ. 

Ɍɚɤɨɣ ɫɤɨɪɨɫɬɧɨɣ ɪɟɠɢɦ ɨɛɟɫɩɟɱɢɜɚɟɬ  ɜ ɪɟɚɤɬɨɪɟ ɫ ɧɚɫɚɞɤɨɣ ɥɚɦɢɧɚɪɧɨɟ ɬɟɱɟɧɢɟ ɜɨɡɞɭɯɚ  
ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɫɢɥ ɜɹɡɤɨɫɬɢ. ɗɬɨ ɝɥɚɜɧɨɟ ɭɫɥɨɜɢɟ ɞɥɹ ɤɨɪɪɟɤɬɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 

ɜɟɥɢɱɢɧɵ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɉɨɬɨɦɭ ɱɬɨ ɢɡɦɟɪɹɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɭɫɥɨɜɥɟɧɨ ɬɨɥɶɤɨ 
ɬɪɟɧɢɟɦ ɨ ɩɨɜɟɪɯɧɨɫɬɶ ɨɛɪɚɡɰɚ. 

 
Ɋɢɫɭɧɨɤ 1 ɋɯɟɦɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

1 - ɪɟɚɤɬɨɪ ɩɪɨɬɨɱɧɨɝɨ ɬɢɩɚ; 2 - ɠɢɞɤɨɫɬɧɵɣ ɦɚɧɨɦɟɬɪ; 3 - ɝɚɡɨɜɵɣ ɫɱɟɬɱɢɤ;  

4 - ɥɚɛɨɪɚɬɨɪɧɵɣ ɜɟɧɬɢɥɹɬɨɪ; 5 - ɬɪɚɧɫɮɨɪɦɚɬɨɪ; 6, 7 - ɲɬɚɬɢɜɵ. 
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Ɍɚɤ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɢɹ ɨɩɵɬɚ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜɟɥɢɱɢɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɫɨɡɞɚɜɚɟɦɚɹ ɫɥɨɟɦ ɦɚɬɟɪɢɚɥɚ, ɫɨɫɬɚɜɥɹɟɬ β50-γ50 ɤɝ/ɦ². ɂɫɩɨɥɶɡɭɹ 
ɭɪɚɜɧɟɧɢɟ 1, ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɭɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ β0000-β5000 ɦ²/ɦ³.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɨɛɪɚɡɰɵ ɢɡ ɦɢɧɟɪɚɥɶɧɨɝɨ ɜɨɥɨɤɧɚ 
ɢɦɟɸɬ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɭɸ ɭɞɟɥɶɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɡɜɟɫɬɧɵɦɢ 
ɤɟɪɚɦɢɱɟɫɤɢɦɢ (800-1000 ɦ²/ɦ³) ɢ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɧɨɫɢɬɟɥɹɦɢ (1400-1600 ɦ²/ɦ³.) ɫ 
ɚɧɚɥɨɝɢɱɧɵɦɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ ɪɚɡɦɟɪɚɦɢ. ɗɬɨɬ ɮɚɤɬ ɹɜɥɹɟɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɨɦ 
ɜɨɥɨɤɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɬɚɤ ɤɚɤ, ɢɦɟɹ ɪɚɡɜɢɬɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɢ ɜɵɫɨɤɭɸ ɩɨɪɨɡɧɨɫɬɶ, 
ɦɨɠɧɨ ɢɡɝɨɬɨɜɥɹɬɶ ɧɨɫɢɬɟɥɢ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɫ ɦɟɧɶɲɢɦɢ ɝɚɛɚɪɢɬɧɵɦɢ ɪɚɡɦɟɪɚɦɢ, 
ɭɦɟɧɶɲɚɹ ɩɪɢ ɷɬɨɦ ɪɚɫɯɨɞ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɫɨɯɪɚɧɹɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
ɩɪɨɰɟɫɫɨɜ ɨɤɢɫɥɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢ ɨɱɢɫɬɤɢ ɝɚɡɨɜ. 

Ʌɢɬɟɪɚɬɭɪɚ 

1. ɉɨɩɨɜɢɱ Ⱥ.ɇ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɨɫɧɨɜɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɢɧɟɪɚɥɶɧɵɯ 
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ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɞɥɹ ɪɟɚɤɰɢɢ ɝɥɭɛɨɤɨɝɨ ɨɤɢɫɥɟɧɢɹ ɦɟɬɚɧɚ / Ⱥ.ɇ. ɉɨɩɨɜɢɱ, Ɉ.ȼ. Ɏɟɞɱɭɪɨɜɚ, 
ɘ.ɂ. Ⱥɝɚɮɨɧɨɜɚ, Ⱥ.ȼ. Ɏɨɦɢɧɚ // Ɍɟɯɧɨɥɨɝɢɹ -2013.  

β. ɉɭɲɧɨɜ Ⱥ. Ⱥɷɪɨɞɢɧɚɦɢɤɚ ɜɨɡɞɭɯɨɨɱɢɫɬɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫ ɡɟɪɧɢɫɬɵɦ ɫɥɨɟɦμ 
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– γ48 ɫ.   

3. ɋɬɪɟɥɨɜ Ʉ.Ʉ. Ɍɟɯɧɨɥɨɝɢɹ ɨɝɧɟɭɩɨɪɨɜ/ Ʉ.Ʉ. ɋɬɪɟɥɨɜ, ɉ.ɋ. Ɇɚɦɵɤɢɧν - Ɇ.μ 
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5. ɀ. Ƚɚɧɢ, Ⱥ. Ʌɢɛɟɧɫ. «ɇɨɫɢɬɟɥɶ ɤɚɬɚɥɢɡɚɬɨɪɚ ɢ ɫɩɨɫɨɛ ɟɝɨ ɩɨɥɭɱɟɧɢɹ»  ɉɚɬɟɧɬ ɊɎ 
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Ɏɟɫɟɧɤɨ Ⱥ.Ⱥ. ɫɬ. ɝɪ. Ɍɇȼ-10ɞɦ, ɒɤɭɪɨɩɢɣ ȿ.Ⱥ. ɚɫɩ., 
ɋɭɜɨɪɢɧ Ⱥ.ȼ. ɞɨɤɬ. ɬɟɯɧ. ɧɚɭɤ, ɞɨɰ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦ. ȼ.Ⱦɚɥɹ (ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤ) 
ɋɟɪɧɢɫɬɵɟ ɫɨɟɞɢɧɟɧɢɹ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɹɜɥɹɸɬɫɹ 
ɫɢɥɶɧɨɞɟɣɫɬɜɭɸɳɢɦɢ ɹɞɚɦɢ. Ɉɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 
ɦɟɬɨɞɨɜ ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɨɬ ɫɟɪɨɫɨɞɟɪɠɚɳɢɯ ɩɪɢɦɟɫɟɣ ɹɜɥɹɟɬɫɹ ɯɟɦɨɫɨɪɛɰɢɹ, ɨɫɧɨɜɚɧɧɚɹ ɧɚ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ ɫɜɹɡɵɜɚɧɢɢ ɫɟɪɨɫɨɞɟɪɠɚɳɢɯ ɫɨɟɞɢɧɟɧɢɣ ɩɪɢ β00-400°ɋ ɬɜɟɪɞɵɦɢ 
ɩɨɝɥɨɬɢɬɟɥɹɦɢ ɧɚ ɨɫɧɨɜɟ ɨɤɫɢɞɚ ɰɢɧɤɚ. ɋɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜ ɨɫɧɨɜɧɨɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɫɨɞɟɪɠɚɧɢɟɦ ɫɟɪɵ ɜ ɨɱɢɳɚɟɦɨɦ ɝɚɡɟ ɢ ɫɨɫɬɚɜɥɹɟɬ ɞɨ 5 ɥɟɬ, ɩɨɫɥɟ ɱɟɝɨ, ɩɨɝɥɨɬɢɬɟɥɶ 
ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɭɬɢɥɢɡɚɰɢɸ Д1Ж. 

ȼ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɪɟɚɥɢɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɫɩɨɫɨɛɵ ɭɬɢɥɢɡɚɰɢɢ 
ɨɬɪɚɛɨɬɚɧɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɨɝɥɨɬɢɬɟɥɟɣμ  

1) ɉɥɚɡɦɨɯɢɦɢɱɟɫɤɢɟ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɩɥɚɡɦɵ (Ɍ ɞɨ 104 Ʉ) ɫ 
ɨɛɪɚɛɚɬɵɜɚɟɦɵɦ ɜɟɳɟɫɬɜɨɦ ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɩɥɚɜɥɟɧɢɟ, ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɟ, ɢɫɩɚɪɟɧɢɟ, ɚ 
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ɡɚɬɟɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɢ ɫɢɧɬɟɡ ɩɪɨɞɭɤɬɚ ɫ ɪɚɡɦɟɪɨɦ ɱɚɫɬɢɰ ɧɚ ɭɪɨɜɧɟ ɧɚɧɨɦɟɬɪɨɜ. 
ɉɪɟɢɦɭɳɟɫɬɜɚɦɢ ɞɚɧɧɵɯ ɦɟɬɨɞɨɜ ɹɜɥɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ, 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɜ ɬɪɚɞɢɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɹɯ, ɩɨɡɜɨɥɹɟɬ ɢɧɬɟɧɫɢɮɢɰɢɪɨɜɚɬɶ ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɨɡɞɚɧɢɟ ɩɪɨɞɭɤɬɨɜ ɬɪɟɛɭɟɦɨɝɨ ɯɢɦɢɱɟɫɤɨɝɨ 
ɫɨɫɬɚɜɚ, ɬɢɩɨɪɚɡɦɟɪɨɜ. ɇɟɞɨɫɬɚɬɤɨɦ – ɜɵɫɨɤɢɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɷɧɟɪɝɢɢ ɧɟ ɦɟɧɟɟ 90 

ɤȼɬ·ɱ/ɤɝ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ДβЖ. 
2) ɗɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɟ - ɫɜɹɡɚɧɵ ɫ ɜɵɞɟɥɟɧɢɟɦ ɧɚ ɤɚɬɨɞɟ ɜɟɳɟɫɬɜɚ ɜ ɩɪɨɰɟɫɫɟ 

ɷɥɟɤɬɪɨɥɢɡɚ ɩɪɨɫɬɵɯ ɢ ɤɨɦɩɥɟɤɫɧɵɯ ɤɚɬɢɨɧɨɜ ɢ ɚɧɢɨɧɨɜ. Ɉɫɧɨɜɧɵɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ 
ɦɟɬɨɞɚ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɧɬɪɨɥɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ, ɚ ɬɚɤɠɟ ɩɨɥɭɱɟɧɢɟ 
ɧɚɧɨɱɚɫɬɢɰ. ɇɟɞɨɫɬɚɬɨɤ ɦɟɬɨɞɚ — ɛɨɥɶɲɨɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ (15—β0 ɤȼɬ·ɱ/ɤɝ), 
ɡɚɝɪɹɡɧɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɷɥɟɤɬɪɨɞɨɜ, ɱɬɨ ɬɪɟɛɭɟɬ ɢɯ ɨɱɢɫɬɤɢ ДγЖ. 

3) ɉɢɪɨɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɟ – ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɨɬɯɨɞɨɜ 
ɚɝɥɨɦɟɪɚɰɢɨɧɧɨɝɨ, ɞɨɦɟɧɧɨɝɨ, ɩɪɨɤɚɬɧɨɝɨ, ɫɬɚɥɟɩɥɚɜɢɥɶɧɨɝɨ ɢ ɷɥɟɤɬɪɨɫɬɚɥɟɩɥɚɜɢɥɶɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜ ɢ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɱɟɪɧɨɣ ɢ ɰɜɟɬɧɨɣ ɦɟɬɚɥɥɭɪɝɢɢ. 
ɐɢɧɤɫɨɞɟɪɠɚɳɢɟ ɨɬɯɨɞɵ ɫɦɟɲɢɜɚɸɬ ɫ ɭɝɥɟɪɨɞɫɨɞɟɪɠɚɳɢɦ ɜɨɫɫɬɚɧɨɜɢɬɟɥɟɦ ɢ 
ɨɤɨɦɤɨɜɵɜɚɸɬ. Ɉɫɭɳɟɫɬɜɥɹɸɬ ɩɪɨɬɢɜɨɬɨɱɧɭɸ ɨɛɪɚɛɨɬɤɭ ɨɤɚɬɵɲɟɣ ɩɪɨɞɭɤɬɚɦɢ ɫɠɢɝɚɧɢɹ 
ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɢɥɢ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ, ɨɬɝɨɧɤɭ ɰɢɧɤɚ ɢ ɭɥɚɜɥɢɜɚɧɢɟ ɜɨɡɝɨɧɨɜ ɫ ɩɨɥɭɱɟɧɢɟɦ 
ɨɤɫɢɞɚ ɰɢɧɤɚ Д4Ж. ɇɟɞɨɫɬɚɬɨɤ – ɛɨɥɶɲɨɣ ɫɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɷɧɟɪɝɢɢ ɞɨ 180 ɤȼɬ·ɱ/ɤɝ Д5Ж. 

4) Ƚɢɞɪɨɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɟ – ɨɫɧɨɜɚɧɵ ɧɚ ɩɟɪɟɜɨɞɟ ɰɢɧɤɫɨɞɟɪɠɚɳɟɝɨ ɫɵɪɶɹ ɜ ɠɢɞɤɨɟ 
ɫɨɫɬɨɹɧɢɟ ɫ ɩɨɦɨɳɶɸ ɤɢɫɥɨɬ ɢɥɢ ɳɟɥɨɱɟɣ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɨɱɢɫɬɤɨɣ ɪɚɫɬɜɨɪɨɜ ɨɬ 
ɩɪɢɦɟɫɟɣ ɯɢɦɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ ɢ ɜɵɞɟɥɟɧɢɟ ɢɡ ɧɢɯ ɝɢɞɪɨɤɫɢɞɨɜ, ɤɚɪɛɨɧɚɬɨɜ, 
ɝɢɞɪɨɤɚɪɛɨɧɚɬɨɜ ɰɢɧɤɚ (ɬɪɚɞɢɰɢɨɧɧɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɧɨɝɨ ɫɵɪɶɹ, ɤɨɬɨɪɨɟ ɧɟ ɩɨɡɜɨɥɹɸɬ 
ɩɨɥɭɱɢɬɶ ɦɟɬɨɞɵ 1 – γ). ɇɟɞɨɫɬɚɬɤɢμ ɫɥɨɠɧɨɫɬɶ (ɦɧɨɝɨɫɬɚɞɢɣɧɨɫɬɶ) ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ, ɷɧɟɪɝɨɡɚɬɪɚɬɵ (1β9 – 500 ɤȼɬ·ɱ ɧɚ 1 ɤɝ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɟɬɚɥɥɚ) Д6Ж. 

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɨɝɥɨɬɢɬɟɥɟɣ ɢ ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɨɫɧɨɜɧɵɦ ɫɵɪɶɟɦ ɹɜɥɹɸɬɫɹ 
ɪɚɫɬɜɨɪɵ ɧɢɬɪɚɬɨɜ ɦɟɬɚɥɥɨɜ, ɤɨɬɨɪɵɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɨɥɭɱɚɸɬ ɪɚɫɬɜɨɪɟɧɢɟɦ ɜ ɚɡɨɬɧɨɣ 
ɤɢɫɥɨɬɟ ɨɤɫɢɞɨɜ, ɝɢɞɪɨɤɫɢɞɨɜ, ɝɢɞɪɨɤɫɨɤɚɪɛɨɧɚɬɨɜ ɦɟɬɚɥɥɨɜ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨɞɚɜɥɹɸɳɟɝɨ ɛɨɥɶɲɢɧɫɬɜɚ ɝɟɬɟɪɨɝɟɧɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ, ɫɜɹɡɚɧɵ ɫ 
ɨɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɫɨɞɟɪɠɚɳɢɯ ɨɤɫɢɞɵ ɚɡɨɬɚ (NO ɢ NO2) ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɞɨ 
β% ɨɛ. Ɉɱɢɫɬɤɚ ɷɬɢɯ ɝɚɡɨɜɵɯ ɜɵɛɪɨɫɨɜ (ɚɛɫɨɪɛɰɢɨɧɧɚɹ ɢɥɢ ɤɚɬɚɥɢɬɢɱɟɫɤɚɹ) ɩɪɢɜɨɞɢɬ ɤ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɷɧɟɪɝɨɦɚɬɟɪɢɚɥɶɧɵɦ ɡɚɬɪɚɬɚɦ. ɋɨɜɦɟɳɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɭɬɢɥɢɡɚɰɢɢ 
ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɩɨɝɥɨɬɢɬɟɥɹ ɢ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɜ ɜɨɞɧɨɣ ɫɪɟɞɟ ɩɨɡɜɨɥɢɬ ɩɨɥɭɱɢɬɶ ɜɨɞɧɵɣ 
ɪɚɫɬɜɨɪ ɧɢɬɪɚɬɚ ɰɢɧɤɚ, ɤɨɬɨɪɵɣ ɩɨɫɥɟ ɨɱɢɫɬɤɢ ɩɪɢɝɨɞɧɵɣ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ 
ɩɨɝɥɨɬɢɬɟɥɟɣ ɢɥɢ ɤɚɬɚɥɢɡɚɬɨɪɨɜ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɡɚɦɤɧɭɬɶ ɰɢɤɥ ɩɨ ɚɧɢɨɧɧɨɣ ɢ ɤɚɬɢɨɧɧɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ ɤɚɬɚɥɢɡɚɬɨɪɧɨɝɨ ɫɵɪɶɹ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɨɜɵɫɢɬ ɫɬɟɩɟɧɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɫɵɪɶɹ ɢ ɷɧɟɪɝɢɢ ɜ ɤɚɬɚɥɢɬɢɱɟɫɤɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ. ɗɧɟɪɝɨɟɦɤɨɫɬɶ ɫɨɫɬɚɜɢɬ 110 – β90 ɤȼɬ·ɱ 
ɧɚ 1ɤɝ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɟɬɚɥɥɚ Д7Ж. 
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ɇȿɄɈɌɈɊɕȿ ɌȿɏɇɈɅɈȽɂɑȿɋɄɂȿ ȺɋɉȿɄɌɕ ȾȿɋɌɊɍɄɌɂȼɇɈɃ 
ɉȿɊȿɊȺȻɈɌɄɂ ɍȽɅȿȼɈȾɈɊɈȾɇɈȽɈ ɋɕɊɖə ȼ ɊȺɋɉɅȺȼȺɏ 

ɑɟɪɧɨɭɫɨɜ ȿ. ɘ., ɚɫɩɢɪɚɧɬ 

ɞ.ɬ.ɧ., ɩɪɨɮ. Ƚɥɢɤɢɧ Ɇ. Ⱥ. 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦ. ȼ. Ⱦɚɥɹ (ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤ) 

Ɉɫɧɨɜɧɨɣ ɬɟɧɞɟɧɰɢɟɣ ɪɚɡɜɢɬɢɹ ɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ 
ɧɨɜɵɯ ɷɮɮɟɤɬɢɜɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɤ ɤɨɬɨɪɵɦ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɦɟɪɟ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɩɪɨɰɟɫɫɵ 
ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɚɫɩɥɚɜɨɜ. Ɉɞɧɚɤɨ ɫɨɜɪɟɦɟɧɧɚɹ ɯɢɦɢɱɟɫɤɚɹ ɬɟɯɧɨɥɨɝɢɹ ɨɬɧɨɫɢɬɫɹ ɤ 
ɨɬɪɚɫɥɹɦ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɫ ɭɦɟɪɟɧɧɨɣ ɞɢɧɚɦɢɤɨɣ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɩɪɢɧɰɢɩɨɜ ɪɚɛɨɬɵ ɢ ɜɧɟɞɪɟɧɢɹ ɧɨɜɟɣɲɢɯ ɪɚɡɪɚɛɨɬɨɤ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɮɨɪɦɥɟɧɢɟ 
ɩɪɨɢɡɜɨɞɫɬɜ.  Ɂɚɱɚɫɬɭɸ ɷɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɞɥɹ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ ɧɨɜɵɯ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɹɜɥɹɟɬɫɹ ɧɟɞɨɫɬɚɬɨɱɧɵɦ ɧɚɥɢɱɢɟ ɧɚɞɟɠɧɵɯ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ. ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɭɫɬɚɧɨɜɤɢ ɧɟɨɛɯɨɞɢɦɨɣ ɦɨɳɧɨɫɬɢ ɜɚɠɧɨ ɬɨɱɧɨ ɡɧɚɬɶ, ɤɚɤ ɩɪɢɦɟɧɢɬɶ ɢɦɟɸɳɢɟɫɹ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. Ʉɚɤ 
ɩɪɚɜɢɥɨ, ɞɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɪɹɞ ɜɨɡɧɢɤɚɸɳɢɯ ɡɚɞɚɱ. Ⱦɥɹ ɢɫɫɥɟɞɭɟɦɨɣ 
ɞɟɫɬɪɭɤɬɢɜɧɨɣ ɩɟɪɟɪɚɛɨɬɤɟ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ ɜ ɪɚɫɩɥɚɜɥɟɧɧɵɯ ɫɪɟɞɚɯ ɨɫɧɨɜɧɵɦɢ 
ɬɚɤɢɦɢ ɡɚɞɚɱɚɦɢ ɹɜɥɹɸɬɫɹ ɩɨɞɛɨɪ ɪɚɫɩɥɚɜɚ, ɟɝɨ ɪɟɝɟɧɟɪɚɰɢɹ, ɩɨɞɞɟɪɠɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨɝɨ 
ɬɟɩɥɨɜɨɝɨ ɪɟɠɢɦɚ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɪɟɚɤɰɢɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɟɲɟɧɢɟ ɨɫɧɨɜɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɡɚɞɚɱ, ɜɨɡɧɢɤɚɸɳɢɯ ɩɪɢ 
ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ ɢɫɫɥɟɞɭɟɦɨɝɨ ɩɪɨɰɟɫɫɚ ɞɟɫɬɪɭɤɬɢɜɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ 
ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ ɜ ɪɚɫɩɥɚɜɥɟɧɧɵɯ ɫɪɟɞɚɯ. 

ɉɪɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɢɡɭɱɚɟɦɨɝɨ ɩɪɨɰɟɫɫɚ ɩɟɪɜɵɦ ɫɬɨɢɬ ɜɨɩɪɨɫ ɨ 
ɜɵɛɨɪɟ ɜɟɳɟɫɬɜ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɚɫɩɥɚɜɚ. Ⱦɥɹ ɞɟɫɬɪɭɤɬɢɜɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɟɧɢɟ, ɜ ɨɫɧɨɜɧɨɦ, ɦɟɬɚɥɥɨɜ, ɢɯ ɫɨɥɟɣ ɢ ɨɤɫɢɞɨɜ. 
Ɉɫɧɨɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ, ɤɨɬɨɪɵɟ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɤ ɝɨɬɨɜɨɦɭ ɪɚɫɩɥɚɜɭ, ɹɜɥɹɸɬɫɹ 
ɩɨɞɯɨɞɹɳɢɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɢɧɬɟɪɜɚɥ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɠɢɞɤɨɣ ɮɚɡɵ ɪɚɫɩɥɚɜɚ, ɟɝɨ 
ɬɟɪɦɢɱɟɫɤɚɹ ɢ ɯɢɦɢɱɟɫɤɚɹ ɫɬɚɛɢɥɶɧɨɫɬɢ, ɫɨɨɬɜɟɬɫɬɜɢɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ 
(ɩɥɨɬɧɨɫɬɶ, ɜɹɡɤɨɫɬɶ, ɩɨɜɟɪɯɧɨɫɬɧɨɟ ɧɚɬɹɠɟɧɢɟ, ɬɟɩɥɨɟɦɤɨɫɬɶ, ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ, 
ɫɩɨɫɨɛɧɨɫɬɶ ɤ ɫɦɚɱɢɜɚɧɢɸ ɤɨɤɫɚ ɢ ɞɪ.) ɩɚɪɚɦɟɬɪɚɦ ɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ ɢ ɜɨɡɦɨɠɧɚɹ 
ɤɚɬɚɥɢɬɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɫɵɪɶɹ ɜ ɢɫɫɥɟɞɭɟɦɨɦ 
ɩɪɨɰɟɫɫɟ ɬɟɦɩɟɪɚɬɭɪɚ ɤɪɟɤɢɧɝɚ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ ɨɬ 400 ɞɨ 600 °ɋ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɩɪɢɦɟɧɹɟɦɵɣ ɪɚɫɩɥɚɜ ɞɨɥɠɟɧ ɢɦɟɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɩɥɚɜɥɟɧɢɹ ≤400 °ɋ ɢ ɬɟɦɩɟɪɚɬɭɪɭ 
ɤɢɩɟɧɢɹ ≥600 °ɋ. ɉɪɢɦɟɧɟɧɢɟ ɪɚɫɩɥɚɜɚ ɫ ɜɵɫɨɤɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɩɥɨɬɧɨɫɬɢ (ɛɨɥɟɟ γ ɝ/ɦɥ) ɢ 
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ɜɹɡɤɨɫɬɢ (ɛɨɥɟɟ 150·10-3 ɉɚ·ɫ) ɭɫɥɨɠɧɹɟɬ ɛɚɪɛɨɬɚɠ ɱɟɪɟɡ ɧɟɝɨ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ ɢ 
ɡɚɬɪɭɞɧɹɟɬ ɩɟɪɟɦɟɳɟɧɢɟ ɪɚɫɩɥɚɜɚ ɜ ɪɟɚɤɰɢɨɧɧɨɣ ɚɩɩɚɪɚɬɭɪɟ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɢɡɨɬɟɪɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɪɨɬɟɤɚɧɢɹ ɪɟɚɤɰɢɣ ɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɨɞɜɨɞɚ ɬɟɩɥɚ ɜ ɡɨɧɭ 
ɤɪɟɤɢɧɝɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɫɩɥɚɜɵ ɫ ɜɵɫɨɤɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɬɟɩɥɨɟɦɤɨɫɬɢ ɢ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ. ɉɪɢ ɪɚɫɩɚɞɟ ɦɨɥɟɤɭɥ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɪɚɫɩɥɚɜɟ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɤɨɤɫ, 
ɤɨɬɨɪɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɪɨɞɵ ɪɚɫɩɥɚɜɚ ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɜɢɞɟ ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɯ 
ɱɚɫɬɢɰ, ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɨ ɜɫɟɦɭ ɨɛɴɟɦɭ (ɪɚɫɩɥɚɜɵ ɨɤɫɢɞɨɜ ɢ ɫɨɥɟɣ 
ɦɟɬɚɥɥɨɜ), ɥɢɛɨ ɜ ɜɢɞɟ ɤɨɤɫɨɜɨɣ ɤɨɪɤɢ ɧɚɞ ɫɥɨɟɦ ɪɚɫɩɥɚɜɚ (ɪɚɫɩɥɚɜɵ ɦɟɬɚɥɥɨɜ). 
Ɉɱɟɜɢɞɧɨ, ɷɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟɦ ɩɥɨɬɧɨɫɬɟɣ ɤɨɤɫɚ ɢ ɪɚɫɩɥɚɜɚ, ɚ ɬɚɤɠɟ 
ɫɩɨɫɨɛɧɨɫɬɶɸ ɪɚɫɩɥɚɜɚ ɫɦɚɱɢɜɚɬɶ ɩɨɜɟɪɯɧɨɫɬɶ ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɤɨɤɫɚ. Ⱦɥɹ ɷɮɮɟɤɬɢɜɧɨɣ 
ɪɚɛɨɬɵ ɪɟɚɤɬɨɪɚ ɤɪɟɤɢɧɝɚ ɪɚɫɩɥɚɜ ɞɨɥɠɟɧ ɛɵɬɶ ɮɢɡɢɱɟɫɤɢ ɫɬɚɛɢɥɶɧɵɦ ɩɪɢ ɪɚɛɨɱɢɯ 
ɬɟɦɩɟɪɚɬɭɪɚɯ, ɞɚɜɥɟɧɢɟ ɧɚɫɵɳɟɧɧɵɯ ɩɚɪɨɜ (Ⱦɇɉ) ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 1-β ɦɦ.ɪɬ.ɫɬ. 
Ɍɚɤɠɟ ɪɚɫɩɥɚɜ ɧɟ ɞɨɥɠɟɧ ɯɢɦɢɱɟɫɤɢ ɥɢɛɨ ɞɪɭɝɢɦ ɨɛɪɚɡɨɦ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ 
ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɵɦ ɫɵɪɶɟɦ, ɩɪɨɞɭɤɬɚɦɢ ɢ ɞɪɭɝɢɦɢ ɪɟɚɝɟɧɬɚɦɢ, ɩɨɫɬɭɩɚɸɳɢɦɢ ɜ ɪɟɚɤɬɨɪ, 
ɤɪɨɦɟ ɫɥɭɱɚɟɜ, ɤɨɝɞɚ ɪɚɫɩɥɚɜ ɨɤɚɡɵɜɚɟɬ ɤɚɬɚɥɢɬɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ ɜ ɩɪɨɬɟɤɚɸɳɢɯ 
ɪɟɚɤɰɢɹɯ. ɋɨɨɬɜɟɬɫɬɜɢɟ ɪɚɫɩɥɚɜɚ ɞɚɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨɡɜɨɥɹɟɬ ɜɟɫɬɢ ɤɪɟɤɢɧɝ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɧɟɩɪɟɪɵɜɧɨɦ ɪɟɠɢɦɟ ɢ ɩɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɜɨɞɢɬɶ ɟɝɨ 
ɪɟɝɟɧɟɪɚɰɢɸ (ɜɵɠɢɝ ɤɨɤɫɚ) ɤɢɫɥɨɪɨɞɫɨɞɟɪɠɚɳɢɦɢ ɪɟɚɝɟɧɬɚɦɢ (ɜɨɡɞɭɯ, ɋɈ2, ɇ2Ɉ ɢ ɞɪ.). 

ɇɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɪɚɫɩɥɚɜɚ ɜ 
ɭɫɥɨɜɢɹɯ ɢɫɫɥɟɞɭɟɦɨɝɨ ɩɪɨɰɟɫɫɚ ɤɪɟɤɢɧɝɚ ɹɜɥɹɸɬɫɹ ɫɨɥɢ ɦɟɬɚɥɥɨɜ. ɂɧɞɢɜɢɞɭɚɥɶɧɵɟ ɫɨɥɢ 
ɦɟɬɚɥɥɨɜ ɢ ɢɯ ɪɚɡɥɢɱɧɵɟ ɫɦɟɫɢ (ɜ ɬ.ɱ. ɷɜɬɟɤɬɢɱɟɫɤɢɟ ɫɦɟɫɢ) ɦɨɝɭɬ ɢɦɟɬɶ ɬɟɦɩɟɪɚɬɭɪɭ 
ɩɥɚɜɥɟɧɢɹ ɨɬ ɩɪɚɤɬɢɱɟɫɤɢ ɤɨɦɧɚɬɧɨɣ ɞɨ 1000 °ɋ ɢ ɛɨɥɟɟ. ɋɦɟɲɟɧɢɟ ɫɨɥɟɣ ɩɨɡɜɨɥɹɟɬ ɧɟ 
ɬɨɥɶɤɨ ɫɨɡɞɚɜɚɬɶ ɪɚɫɩɥɚɜɵ ɫ ɧɟɨɛɯɨɞɢɦɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɥɚɜɥɟɧɢɹ, Ⱦɇɉ, ɩɥɨɬɧɨɫɬɶɸ, 
ɜɹɡɤɨɫɬɶɸ, ɧɨ ɢ ɤɚɬɚɥɢɬɢɱɟɫɤɢ ɚɤɬɢɜɧɵɟ ɫɢɫɬɟɦɵ. ɍɫɬɨɣɱɢɜɨɫɬɶ ɫɨɥɟɣ ɤ ɨɤɢɫɥɟɧɢɸ ɞɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɨɞɢɬɶ ɪɟɝɟɧɟɪɚɰɢɸ ɪɚɫɩɥɚɜɚ ɩɭɬɟɦ ɛɚɪɛɨɬɚɠɚ ɤɢɫɥɨɪɨɞɫɨɞɟɪɠɚɳɢɯ 
ɪɟɚɝɟɧɬɨɜ (ɜɵɠɢɝ ɤɨɤɫɚ) ɛɟɡ ɨɫɬɚɧɨɜɤɢ ɪɟɚɤɬɨɪɚ ɤɪɟɤɢɧɝɚ. ɇɚɥɢɱɢɟ ɤɨɪɪɨɡɢɨɧɧɨɫɬɨɣɤɢɯ 
ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɪɟɲɚɟɬ ɩɪɨɛɥɟɦɭ ɤɨɪɪɨɡɢɢ ɪɟɚɤɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ.  

Ⱦɥɹ ɞɟɫɬɪɭɤɬɢɜɧɵɯ ɩɪɨɰɟɫɫɨɜ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɩɪɢɦɟɧɹɸɬɫɹ ɝɚɥɨɝɟɧɢɞɵ ɳɟɥɨɱɧɵɯ ɢ 
ɳɟɥɨɱɧɨɡɟɦɟɥɶɧɵɯ ɦɟɬɚɥɥɨɜ, ɚ ɬɚɤɠɟ ɝɚɥɨɝɟɧɢɞɵ ɦɟɬɚɥɥɨɜ ɩɟɪɟɦɟɧɧɨɣ ɜɚɥɟɧɬɧɨɫɬɢ. 
Ƚɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɩɪɢɦɟɧɹɸɬɫɹ ɯɥɨɪɢɞɵ (LiCl, KCl, NaCl, MgCl2, CaCl2, CuCl, ZnCl2, 

FeCl3), ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɢɯ ɞɨɫɬɭɩɧɨɫɬɶɸ ɢ ɞɟɲɟɜɢɡɧɨɣ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɞɪɭɝɢɦ 
ɝɚɥɨɝɟɧɢɞɚɦ. ɂɧɨɝɞɚ ɬɪɟɛɭɟɬɫɹ ɛɨɥɟɟ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɹɬɶ ɤɨɤɫ ɩɨ ɨɛɴɟɦɭ ɪɚɫɩɥɚɜɚ 
ɢɥɢ ɚɛɫɨɪɛɢɪɨɜɚɬɶ ɪɚɫɩɥɚɜɨɦ ɩɨɩɭɬɧɨ ɨɛɪɚɡɭɸɳɢɣɫɹ H2S. ȼ ɬɚɤɢɯ ɫɥɭɱɚɹɯ ɜ ɪɚɫɩɥɚɜ 
ɜɧɨɫɹɬ ɞɨɛɚɜɤɢ – ɫɬɟɤɥɨɨɛɪɚɡɭɸɳɢɟ ɨɤɫɢɞɵ (B2O3, SiO2, MoO2, V2O5 ɢ ɞɪ.) ɢɥɢ ɤɚɪɛɨɧɚɬɵ 
ɢ ɝɢɞɪɨɤɫɢɞɵ ɳɟɥɨɱɧɵɯ ɢ ɳɟɥɨɱɧɨɡɟɦɟɥɶɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɤɨɥɢɱɟɫɬɜɟ ɞɨ β0% ɩɨ ɦɚɫɫɟ. 

Ɋɟɲɚɸɳɢɦ ɮɚɤɬɨɪɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɪɚɫɩɥɚɜɚ ɹɜɥɹɟɬɫɹ ɟɝɨ 
ɬɟɪɦɢɱɟɫɤɚɹ ɫɬɚɛɢɥɶɧɨɫɬɶ. ɇɟɨɛɪɚɬɢɦɵɟ ɯɢɦɢɱɟɫɤɢɟ ɩɪɟɜɪɚɳɟɧɢɹ ɛɨɥɶɲɢɧɫɬɜɚ ɯɥɨɪɢɞɨɜ 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 400...600 °ɋ ɦɚɥɨɜɟɪɨɹɬɧɵ, ɩɨɷɬɨɦɭ ɨɫɧɨɜɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ 
ɫɬɚɛɢɥɶɧɨɫɬɢ ɹɜɥɹɟɬɫɹ Ⱦɇɉ. ɉɪɢ ɭɤɚɡɚɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɜ ɠɢɞɤɨɦ ɫɨɫɬɨɹɧɢɢ ɧɚɯɨɞɹɬɫɹ 
ɬɨɥɶɤɨ CuCl ɢ ZnCl2. ɂɯ Ⱦɇɉ ɩɪɢ 500 °ɋ ɫɨɫɬɚɜɥɹɟɬ <1 ɢ 1β64 ɉɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ⱦɥɹ 
ɷɜɬɟɤɬɢɱɟɫɤɢɯ ɫɦɟɫɟɣ ɯɥɨɪɢɞɨɜ, ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɢɯ ɪɚɫɩɥɚɜɨɜ, ɜ 
ɥɢɬɟɪɚɬɭɪɟ ɧɟɬ ɧɚɞɟɠɧɵɯ ɞɚɧɧɵɯ ɨɛ ɢɯ Ⱦɇɉ ɜ ɡɚɞɚɧɧɨɦ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ. 

ɇɚ ɩɪɚɤɬɢɤɟ ɪɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɨɫɬɚɜɥɹɟɬ з500 °ɋ ɢ ɞɥɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɩɨɬɟɪɢ ɪɚɫɩɥɚɜɚ ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ 1...β % ɜ ɫɭɬɤɢ, 
ɩɨɷɬɨɦɭ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɫɩɥɚɜɨɜ. 

ȼɹɡɤɨɫɬɶ ɪɚɫɩɥɚɜɨɜ ɯɥɨɪɢɞɨɜ ɛɨɥɶɲɢɧɫɬɜɚ ɦɟɬɚɥɥɨɜ ɩɪɢ 400...600 °ɋ ɧɟ ɩɪɟɜɵɲɚɟɬ 
100·10-3 ɉɚ·ɫ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɜɩɨɥɧɟ ɩɪɢɟɦɥɟɦɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɜ ɭɫɥɨɜɢɹɯ ɢɫɫɥɟɞɭɟɦɨɝɨ 
ɩɪɨɰɟɫɫɚ. Ɉɬɫɭɬɫɬɜɢɟ ɞɚɧɧɵɯ ɩɨ ɜɹɡɤɨɫɬɢ ɷɜɬɟɤɬɢɱɟɫɤɢɯ ɫɦɟɫɟɣ ɯɥɨɪɢɞɨɜ ɧɟ ɹɜɥɹɟɬɫɹ 



ɏɿɦɿɱɧɿ ɧɚɭɤɢ 

 

41 

ɤɪɢɬɢɱɧɵɦ, ɬ.ɤ. ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɪɟɚɤɬɨɪɚ ɩɨɡɜɨɥɹɸɬ ɜɟɫɬɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɛɟɡ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɹɡɤɨɫɬɢ.   

Ⱦɥɹ ɨɰɟɧɤɢ ɜɨɡɦɨɠɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɪɚɫɩɥɚɜɚ ɫ ɢɫɯɨɞɧɵɦ ɫɵɪɶɟɦ, ɩɪɨɞɭɤɬɚɦɢ ɢ 
ɪɟɚɝɟɧɬɚɦɢ ɩɪɨɜɟɞɟɧ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ. Ⱦɚɧɚ ɨɰɟɧɤɚ 
ɜɨɡɦɨɠɧɵɯ ɪɟɚɤɰɢɣ ɯɥɨɪɢɞɨɜ ɫ H2, ɋ, H2O ɢ ɨɛɪɚɡɭɸɳɢɦɫɹ ɜ ɯɨɞɟ ɤɪɟɤɢɧɝɚ H2S. ɋ 
ɤɢɫɥɨɪɨɞɨɦ ɜɨɡɞɭɯɚ, ɤɨɬɨɪɵɣ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɪɟɝɟɧɟɪɚɰɢɢ ɪɚɫɩɥɚɜɚ, ɯɥɨɪɢɞɵ ɦɟɬɚɥɥɨɜ ɜ 
ɢɫɫɥɟɞɭɟɦɵɯ ɭɫɥɨɜɢɹɯ ɧɟ ɪɟɚɝɢɪɭɸɬ. Ȼɨɥɶɲɢɧɫɬɜɨ ɯɥɨɪɢɞɨɜ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢ 
ɭɫɬɨɣɱɢɜɵ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 400...600 °ɋ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɲɢɪɨɤɨɝɨ ɢɯ ɩɪɢɦɟɧɟɧɢɹ 
ɜ ɥɸɛɵɯ ɫɨɱɟɬɚɧɢɹɯ. ɂɫɤɥɸɱɟɧɢɟ ɫɨɫɬɚɜɥɹɸɬ AlCl3 ɢ FeCl3, ɤɨɬɨɪɵɟ ɧɟ ɬɨɥɶɤɨ 
ɪɟɚɤɰɢɨɧɧɨɫɩɨɫɨɛɧɵɟ ɜ ɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ, ɧɨ ɢ ɬɚɤɠɟ ɬɟɪɦɢɱɟɫɤɢ ɧɟɫɬɚɛɢɥɶɧɵ, ɱɬɨ 
ɨɝɪɚɧɢɱɢɜɚɟɬ ɢɯ ɩɪɢɦɟɧɟɧɢɟ. ȼɨɡɦɨɠɧɨɫɬɶ ɪɟɚɤɰɢɣ CuCl ɢ ZnCl2 ɫ H2S ɦɨɠɧɨ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɫ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɫɬɨɪɨɧɵ – ɪɚɫɩɥɚɜ ɭɞɟɪɠɢɜɚɟɬ ɧɟɠɟɥɚɬɟɥɶɧɵɣ ɤɨɦɩɨɧɟɧɬ 
ɩɪɨɞɭɤɬɨɜ ɤɪɟɤɢɧɝɚ. 

Ʉɪɨɦɟ ɩɨɞɛɨɪɚ ɧɟɨɛɯɨɞɢɦɨɝɨ ɪɚɫɩɥɚɜɚ ɜɚɠɧɵɦ ɷɬɚɩɨɦ ɧɚ ɩɭɬɢ ɪɟɚɥɢɡɚɰɢɢ 
ɢɫɫɥɟɞɭɟɦɨɝɨ ɩɪɨɰɟɫɫɚ ɹɜɥɹɟɬɫɹ ɟɝɨ ɷɮɮɟɤɬɢɜɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ. ɉɪɨɜɟɞɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɠɢɞɤɢɯ ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ  ɢ ɧɚɥɢɱɢɟɦ ɜ ɧɢɯ ɧɟɤɨɧɞɢɰɢɨɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 
(ɤɨɤɫɚ) ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɪɝɚɧɢɡɚɰɢɢ ɚɜɬɨɬɟɪɦɢɱɟɫɤɨɝɨ  ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɫ 
ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɪɟɝɟɧɟɪɚɰɢɟɣ ɪɚɫɩɥɚɜɚ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɜɵɠɢɝɚ ɤɨɤɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɪɚɫɯɨɞɨɦ ɨɤɢɫɥɢɬɟɥɶɧɨɝɨ ɪɟɚɝɟɧɬɚ ɢ ɭɫɥɨɜɢɹɦɢ ɫɨɛɥɸɞɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɬɟɩɥɨɜɨɝɨ 
ɪɟɠɢɦɚ ɜ ɪɟɚɤɬɨɪɟ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɦɚɬɟɪɢɚɥɶɧɨ ɢ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɨɜ 
ɩɨɬɨɤɨɜ. 

ɂɡ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɞɥɹ ɪɚɛɨɬɵ ɪɟɚɤɬɨɪɚ ɜ ɚɜɬɨɬɟɪɦɢɱɟɫɤɨɦ ɪɟɠɢɦɟ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɠɢɝɚɬɶ 95,γ% ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɤɨɤɫɚ ɢɥɢ 7,8% ɤɨɤɫɚ ɧɚ ɢɫɯɨɞɧɨɟ ɫɵɪɶɟ. 
Ɍɟɩɥɨɬɚ ɨɬ ɫɠɢɝɚɧɢɹ ɨɫɬɚɜɲɢɯɫɹ 4,7% (ɢɥɢ 1,4% ɧɚ ɢɫɯɨɞɧɨɟ ɫɵɪɶɟ) ɤɨɤɫɚ ɦɨɠɟɬ ɩɨɤɪɵɬɶ 
ɜɨɡɦɨɠɧɵɟ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɢɥɢ ɠɟ ɛɵɬɶ ɭɬɢɥɢɡɢɪɨɜɚɧɚ ɞɪɭɝɢɦ ɫɩɨɫɨɛɨɦ, ɧɚɩɪɢɦɟɪ 
ɜɪɟɦɟɧɧɵɦ ɩɨɜɵɲɟɧɢɟɦ ɪɚɫɯɨɞɚ ɨɤɢɫɥɢɬɟɥɹ ɢɥɢ ɞɨɛɚɜɥɟɧɢɟɦ ɜ ɧɟɝɨ ɜɨɞɹɧɨɝɨ ɩɚɪɚ. 
ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɵ ɪɟɚɤɬɨɪɚ ɜ ɚɜɬɨɬɟɪɦɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɩɪɢ 
ɩɟɪɟɪɚɛɨɬɤɟ ɧɟɮɬɹɧɨɝɨ ɫɵɪɶɹ ɤɨɤɫɨɨɛɪɚɡɨɜɚɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɧɚ ɭɪɨɜɧɟ ɧɟ ɧɢɠɟ 8% ɦɚɫɫ. 
ɧɚ ɫɵɪɶɟ.  

Ⱦɥɹ ɚɩɩɚɪɚɬɭɪɧɨɝɨ ɨɮɨɪɦɥɟɧɢɹ ɞɟɫɬɪɭɤɬɢɜɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɪɚɫɩɥɚɜɚɯ ɪɚɡɥɢɱɧɵɦɢ 
ɚɜɬɨɪɚɦɢ ɛɵɥɨ ɪɚɡɪɚɛɨɬɚɧɨ ɧɟɫɤɨɥɶɤɨ ɤɨɧɫɬɪɭɤɰɢɣ ɪɟɚɤɬɨɪɨɜ. ɍɱɢɬɵɜɚɹ ɜɫɟ ɨɫɨɛɟɧɧɨɫɬɢ 
ɩɪɨɰɟɫɫɚ ɤɪɟɤɢɧɝɚ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ ɜ ɪɚɫɩɥɚɜɚɯ ɯɥɨɪɢɞɨɜ ɦɟɬɚɥɥɨɜ ɧɚɢɛɨɥɟɟ 
ɩɨɞɯɨɞɹɳɟɣ ɹɜɥɹɟɬɫɹ ɤɨɧɫɬɪɭɤɰɢɹ ɪɚɛɨɬɚɸɳɟɝɨ ɩɨ ɩɪɢɧɰɢɩɭ ɜɨɫɯɨɞɹɳɟɝɨ ɩɪɹɦɨɬɨɤɚ 
ɪɟɚɤɬɨɪɚ ɫ ɪɚɡɞɟɥɶɧɵɦɢ ɡɨɧɚɦɢ ɤɪɟɤɢɧɝɚ ɢ ɨɤɢɫɥɟɧɢɹ ɢ ɰɢɪɤɭɥɢɪɭɸɳɢɦ ɦɟɠɞɭ ɧɢɦɢ 
ɪɚɫɩɥɚɜɨɦ. Ⱦɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɪɟɚɤɬɨɪɚ ɩɨɡɜɨɥɹɟɬ ɤɪɟɤɢɪɨɜɚɬɶ ɩɪɚɤɬɢɱɟɫɤɢ ɥɸɛɨɟ 
ɭɝɥɟɜɨɞɨɪɨɞɧɨɟ ɫɵɪɶɟ ɫ ɦɚɤɫɢɦɚɥɶɧɨ ɷɮɮɟɤɬɢɜɧɵɦɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ.  

Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵμ 
 1. ɇɚ ɨɫɧɨɜɚɧɢɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɜɨɡɦɨɠɧɨɫɬɢ 

ɩɪɢɦɟɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɜɟɳɟɫɬɜ ɜ ɤɚɱɟɫɬɜɟ ɪɚɫɩɥɚɜɚ ɞɥɹ ɤɪɟɤɢɧɝɚ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 
ɇɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦɢ ɹɜɥɹɸɬɫɹ ɛɢɧɚɪɧɵɟ ɷɜɬɟɤɬɢɱɟɫɤɢɟ ɫɦɟɫɢ LiCl, KCl, NaCl, MgCl2, 

CaCl2, CuCl, ZnCl2, FeCl3. 

β. ɉɪɨɜɟɞɟɧ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɜɨɡɦɨɠɧɵɯ ɩɪɟɜɪɚɳɟɧɢɣ ɯɥɨɪɢɞɨɜ ɦɟɬɚɥɥɨɜ 
ɫ ɢɫɯɨɞɧɵɦ ɫɵɪɶɟɦ, ɩɪɨɞɭɤɬɚɦɢ ɢ ɪɟɚɝɟɧɬɚɦɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

γ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɦɚɬɟɪɢɚɥɶɧɨ ɢ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɨɜ ɞɨɤɚɡɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ 
ɪɟɚɤɬɨɪɚ ɜ ɚɜɬɨɬɟɪɦɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɩɪɢ ɤɨɤɫɨɨɛɪɚɡɨɜɚɧɢɢ ɧɟ ɦɟɧɟɟ 8 % ɩɨ ɦɚɫɫɟ ɧɚ 
ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɟ ɫɵɪɶɟ. 
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4. Предложена энергоэффективная конструкция реактора работающего по принципу 

восходящего прямотока с раздельными зонами крекинга и окисления и циркулирующим 

между ними расплавом. 

 

ВЫБОР ТЕПЛОНОСИТЕЛЯ ДЛЯ ВЫСОКОТЕМПЕРАТУРНЫХ 

ПРОЦЕССОВ КОНВЕРСИИ ТВЕРДЫХ ГОРЮЧИХ ИСКОПАЕМЫХ В РАСПЛАВЕ 

Атанова Н.Н., Зубцов Е.И. 

Технологический институт ВНУ им. Даля (г. Северодонецк) 

В современных химических технологиях, таких как: конверсия и пиролиз 

углеводородов и твердых горючих ископаемых, большое значение приобретает 

интенсификация тепло- и массообменных процессов. Применение одного из наиболее 

распространенных теплоносителей – воды – ограничено пределом в 520 – 570 К вследствие 

ее низкой критической температуры и высокого критического давления. Органические 

теплоносители (глицерин, нафталин и др.) вследствие невысокой термической стойкости 

могут применяться при температурах не выше 670 К. Газообразные теплоносители и 

перегретый водяной пар позволяют работать в области температур 1270 – 1770 К, однако 

при этом коэффициенты теплопередачи очень низки, что приводит к существенному 

осложнению аппаратурного оформления процессов [1]. Поэтому процессы конверсии и 

пиролиза твердых горючих ископаемых, жидких и газообразных углеводородов 

целесообразно проводить в расплавах неорганических солей, металлов, их оксидов и 

шлаков. Преимущества технологии использования расплавов для организации высоко 

эндо- и экзотермических реакций заключаются в их высокой теплоемкости, 

теплопроводности, широком интервале рабочих температур и интенсификации процессов 

тепло- и массообмена [1-4]. 

Анализ химического взаимодействия паров воды с расплавами имеет большое 

значение для организации процессов конверсии углеводородов и угля в синтез-газ. В 

результате анализа физико-химических свойств расплавов одним из наиболее 

перспективных является хлорид натрия. Его отличает низкая стоимость, доступность, 

рабочий интервал от температуры плавления 1074 К до температура кипения 1686 К, 

плавится и кипит без разложения. Также отмечается [1,3] его химическая 

индифферентность к реагентам, которые используются и образуются в процессах 

конверсии (СО, Н2, СН4, СО2, СН4, Н2S, ароматическим и непредельным органическим 

соединениям) ископаемого сырья. Для установления факта индифферентности или 

возможного взаимодействия хлорида натрия с водой поставлен лабораторный эксперимент 

по следующей методике [5]. В предварительно разогретый до рабочей температуры (выше 

1173 К) реактор загружалась навеска хлорида натрия. После достижения однородности 

расплава (высота – 80 мм) в него подавалась вода с заданным расходом (0,1 г/мин) на 

определенную глубину (50 мм) по кварцевой трубке. Газообразные продукты реакции 

непрерывно выводились из реакционной зоны, поступали в холодильник, где 

конденсировалась непревращенная вода, и направлялись в поглотители с раствором 

иодида калия для определения молекулярного хлора. В результате получены следующие 

экспериментальные данные: выход газа составил 0,23 л/ч; отходящий из реактора газ 

направлялся в поглотители с раствором KJ, которые не показали присутствия хлора; в 

газообразных продуктах реакции в значимых концентрациях содержится водород (до 90% 

об.); в конденсате в значимых концентрациях содержится хлористый водород (рН ≈ 1); по 

окончанию эксперимента раствор расплава имеет щелочную среду (рН ≈ 13). 

По результатам эксперимента можно сделать вывод о взаимодействии хлорида 

натрия с водой по реакции: 
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NaCl + H2O = NaOH + HCl 

Также необходимо отметить, что постоянный отвод одного из продуктов (НСl) 

исключает возможность установления химического равновесия, о чем может 

свидетельствовать постоянное изменение активности ионов в расплаве (рисунок), 

измеренное с помощью иономера ЭВ-74. 

 
Рисунок. Изменение активности ионов в расплаве хлорида натрия. 
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ЭМИССИЯ ЗАГРЯЗНЯЮЩИХ ВЕЩЕСТВ В АТМОСФЕРУ ОТ ПОЛИГОНА 

ТВЕРДЫХ БЫТОВЫХ ОТХОДОВ г. СЕВЕРОДОНЕЦК 

Старовойтова О.Д., Чеберяк В.Б., Зубцов Е.И. 

Технологический институт ВНУ им. Даля (г. Северодонецк) 

В толще твердых бытовых отходов (ТБО), захороненных на полигонах, под 

воздействием микрофлоры происходит биотермический анаэробный процесс распада 

органической составляющей отходов. Конечным продуктом этого процесса является 

биогаз, основную объемную массу которого составляют метан и диоксид углерода, а также 

содержит пары воды, оксид углерода, оксиды азота, аммиак, углеводороды, сероводород, 

фенол и в незначительных количествах другие примеси, обладающие вредным для 

здоровья человека и окружающей среды воздействием. Скорость и полнота протекания 

процессов биодеструкции отходов зависят от морфологического, химического состава, 

климатогеографических условий, стадии жизненного цикла полигона. 

Для расчета количества и состава биогаза выделяемого на ТБО г. Северодонецка 

использовалась «Методика расчета количественных характеристик выбросов 
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загрязняющих веществ в атмосферу от полигонов твердых бытовых и промышленных 

отходов» (г. Москва, 2004). 

Исходные данные для расчета: 

– Украина относится к средней климатической зоне, для которой характерен 

следующий состав отходов в % от сухой массы: органическое вещество – 56-72%, 

зольность 28-44%, влажность (от общей массы) – 40-50%. 

– В Северодонецке Луганской области (112 тыс. человек) действующие с 2009 г. 

нормы накопления мусора для благоустроенных домов составляют 1,856 м
3
 на человека в 

год, следовательно, на полигон ТБО вывозится около 210 тыс. м
3
 отходов в год, при 

средней плотности отходов 0,25 т/м
3
, получаем 52 тыс. т отходов. 

– Средняя из среднемесячных температура воздуха в районе полигона за теплый 

период года – 17,25 
0
С 

– Продолжительность теплого периода года в районе полигона, в днях – 274. 

– Количество месяцев теплого периода с температурой более 8 
0
С – 6. 

– Количество месяцев холодного периода с температурой от 0 до 8 
0
С – 3. 

Результаты расчета представлены в таблице. 

Таблица. Валовый выброс биогаза с полигона ТБО г. Северодонецк 

Вещество Выброс, г/с Выброс, т/год 

Метан 363,2 9450,5 

Толуол 5,0 129,1 

Аммиак 3,7 95,2 

Ксилол 3,0 79,1 

Углерода оксид 1,7 45,0 

Азота диоксид 0,8 19,8 

Формальдегид 0,7 17,1 

Этилбензол 0,7 17,0 

Ангидрид сернистый 0,5 12,5 

Сероводород 0,2 4,6 

 

Анализ полученных данных показывает, что при норме образования 52 тыс. тонн 

отходов в год, среднегодовое количество образующегося биогаза на полигоне ТБО 

составит 9870 т/год. 

 

 

 

УСТАНОВКА ДЛЯ ПОЛУЧЕНИЯ ВЫСОКООКТАНОВОГО БЕНЗИНА ОКТАН 92 
Сердюк С.А., Милоцкий В.В. 

Технологический институт ВНУ им. В.Даля (г. Северодонецк) 

Назначение. Получение высокооктановых бензинов марки А – 80 (АИ – 91, АИ - 92)  

из прямогонного нефтяного бензина. 

Принцип действия. В основу  разработанной технологии положен способ 

повышения октанового числа прямогонных бензинов путем фотохимического окисления и 

электрофизических воздействий и образования в них кислородсодержащих соединений. 

Образующиеся при этом пероксидные радикалы инициируют цепную реакцию окисления 

углеводородов находящихся в бензине. Синтезируемые в результате протекающих реакций 
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ɤɢɫɥɨɪɨɞɨɫɨɞɟɪɠɚɳɢɟ ɫɨɟɞɢɧɟɧɢɹ (ɞɨ10%) ɨɛɟɫɩɟɱɢɜɚɸɬ ɭɜɟɥɢɱɟɧɢɟ ɨɤɬɚɧɨɜɨɝɨ ɱɢɫɥɚ 
ɛɟɧɡɢɧɚ ɧɚ 10 – 17 ɟɞɢɧɢɰ. 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɭɫɬɚɧɨɜɨɤ ɈɄɌАɇ – 92. 
№ ɉɚɪɚɦɟɬɪ ȿɞ. 

ɢɡɦ. 
ɈɄɌАɇ–
92/500 

ɈɄɌАɇ– 
92/1000 

ɈɄɌАɇ-
92/1500 

1 ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ 
ɝɨɬɨɜɨɦɭ ɩɪɨɞɭɤɬɭ 

ɥ/ɱ 500 1000 1500 

2 ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɤȼɬ 15 30 45 
3 ɇɚɩɪɹɠɟɧɢɟ (γ ɮ., 50/60 Ƚɰ) ȼ ~380 ~380 ~380 
4 Ƚɚɛɚɪɢɬɵμ 

- ɞɥɢɧɚ 
- ɲɢɪɢɧɚ 
- ɜɵɫɨɬɚ 

 
ɦɦ 
ɦɦ 
ɦɦ 

 
2500 
2100 
2450 

 
3500 
2100 
2450 

 
4000 
2100 
2450 

 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɨɥɭɱɟɧɧɨɝɨ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ ɫɨɫɬɚɜɥɹɟɬ 0,01β5 EURO. ɋɪɨɤ 

ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ  ɩɪɢ ɬɪёɯɫɦɟɧɧɨɣ ɪɚɛɨɬɟ ɫɨɫɬɚɜɥɹɟɬ β,5 – γ ɦɟɫɹɰɚ. 
Ɉɫɧɨɜɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɭɫɬɚɧɨɜɤɢ ɈɄɌȺɇ – 92. 

1. ɇɢɡɤɢɟ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ. 
2. ȼɨɡɦɨɠɧɨɫɬɶ ɪɚɡɦɟɳɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɜ ɚɜɬɨɦɨɛɢɥɶɧɨɦ ɤɨɧɬɟɣɧɟɪɟ. 
3. ɉɪɨɫɬɨɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
4. ɇɢɡɤɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ.  
5. Ɉɬɫɭɬɫɬɜɢɟ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ. 
6. ȼɵɫɨɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
7. ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. 
8. ɇɢɡɤɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɨɥɭɱɟɧɧɨɝɨ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ(ɛɟɧɡɢɧɚ Ⱥ80). 
9. Ɇɚɥɵɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ. 
 

ɉɈɊɂɁȺɐɂə ȽɊȺɇɍɅɂɊɈȼȺɇɇɈȽɈ ɆȺɌȿɊɂȺɅȺ ɇȺ ɈɋɇɈȼȿ 
ɀɂȾɄɈȽɈ ɋɌȿɄɅȺ ȼ ɆɂɄɊɈȼɈɅɇɈȼɈɆ ɉɈɅȿ 

Ɇɚɪɬɢɪɨɫɹɧ Ⱥ.ȼ. ɝɪ Ɍɉɉ-10ȾɆ, Ʉɪɸɱɤɨɜɚ ȿ.ɘ.,  
ɧɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ Ɋɵɦɚɪ Ɍ.ɗ., ɤ.ɬ.ɧ., ɞɨɰɟɧɬ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ  ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦ. ȼ. Ⱦɚɥɹ (ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤ) 
Ɇɢɤɪɨɜɨɥɧɨɜɚɹ ɯɢɦɢɹ ɜɨɡɧɢɤɥɚ ɧɚ ɫɬɵɤɟ ɮɢɡɢɤɢ ɢ ɯɢɦɢɢ. Ɉɧɚ ɜɤɥɸɱɚɟɬ ɯɢɦɢɱɟɫɤɢɟ 

ɩɪɟɜɪɚɳɟɧɢɹ ɫ ɭɱɚɫɬɢɟɦ ɬɜɟɪɞɵɯ ɞɢɷɥɟɤɬɪɢɤɨɜ ɢ ɠɢɞɤɨɫɬɟɣ, ɫɜɹɡɚɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɷɧɟɪɝɢɢ ɦɢɤɪɨɜɨɥɧɨɜɨɝɨ ɩɨɥɹ ɢɥɢ, ɤɚɤ ɛɵɥɨ ɩɪɢɧɹɬɨ ɝɨɜɨɪɢɬɶ ɪɚɧɟɟ, 
ɫɜɟɪɯɜɵɫɨɤɨɱɚɫɬɨɬɧɨɝɨ ɩɨɥɹ, ɬɨ ɟɫɬɶ ɋȼɑ ɢɡɥɭɱɟɧɢɹ. Ȼɵɥɨ ɨɛɧɚɪɭɠɟɧɨ, ɱɬɨ 
ɦɢɤɪɨɜɨɥɧɨɜɨɟ (εB) ɢɡɥɭɱɟɧɢɟ ɫɩɨɫɨɛɧɨ ɜ ɞɟɫɹɬɤɢ ɢ ɫɨɬɧɢ ɪɚɡ ɭɫɤɨɪɹɬɶ ɦɧɨɝɢɟ 
ɯɢɦɢɱɟɫɤɢɟ ɪɟɚɤɰɢɢ, ɜɵɡɵɜɚɬɶ ɛɵɫɬɪɵɣ ɨɛɴɟɦɧɵɣ ɧɚɝɪɟɜ ɠɢɞɤɢɯ ɢ ɬɜɟɪɞɵɯ ɨɛɪɚɡɰɨɜ, 
ɷɮɮɟɤɬɢɜɧɨ (ɛɵɫɬɪɨ ɢ ɩɨɥɧɨɫɬɶɸ) ɭɞɚɥɹɬɶ ɜɥɚɝɭ ɢɡ ɬɜɟɪɞɵɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ 
ɜɵɫɨɤɨɩɨɪɢɫɬɵɯ ɜɟɳɟɫɬɜ, ɦɨɞɢɮɢɰɢɪɨɜɚɬɶ ɫɜɨɣɫɬɜɚ ɪɚɡɥɢɱɧɵɯ ɫɨɪɛɟɧɬɨɜ Д1Ж. 

Ɇɢɤɪɨɜɨɥɧɨɜɨɟ ɜɫɩɭɱɢɜɚɧɢɟ (ɩɨɪɢɡɚɰɢɹ) ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɨɫɧɨɜɟ 
ɠɢɞɤɨɝɨ ɫɬɟɤɥɚ ɩɪɨɢɫɯɨɞɢɬ ɡɧɚɱɢɬɟɥɶɧɨ ɛɵɫɬɪɟɟ, ɱɟɦ ɩɪɢ ɨɛɵɱɧɨɦ ɤɨɜɟɤɬɢɜɧɨɦ ɧɚɝɪɟɜɟ. 
Ɉɛɴɟɦɧɵɣ, ɚ ɧɟ ɬɨɥɶɤɨ ɩɨɜɟɪɯɧɨɫɬɧɵɣ (ɤɚɤ ɷɬɨ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɨɛɵɱɧɨɦ ɬɟɩɥɨɜɨɦ 
ɜɨɡɞɟɣɫɬɜɢɢ) ɯɚɪɚɤɬɟɪ ɪɚɡɨɝɪɟɜɚ ɨɛɥɭɱɚɟɦɵɯ ɨɛɪɚɡɰɨɜ - ɜɚɠɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɜɨɡɞɟɣɫɬɜɢɹ 
Ɇȼ-ɩɨɥɹ. ȿɫɥɢ ɤɨɧɬɟɣɧɟɪ ɞɥɹ ɨɛɪɚɡɰɚ ɢɡɝɨɬɨɜɥɟɧ ɢɡ ɦɚɬɟɪɢɚɥɚ, ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ 
ɩɨɝɥɨɳɚɸɳɟɝɨ Ɇȼ-ɢɡɥɭɱɟɧɢɟ, ɬɨ ɩɨɞ ɞɟɣɫɬɜɢɟɦ Ɇȼ-ɩɨɥɹ ɦɨɠɟɬ ɢɞɬɢ ɛɵɫɬɪɵɣ ɩɨɞɴɟɦ 
ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɜɫɟɦɭ ɨɛɴɟɦɭ ɫɨɞɟɪɠɚɳɟɝɨɫɹ ɜ ɤɨɧɬɟɣɧɟɪɟ ɦɚɬɟɪɢɚɥɚ Д1Ж. 
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ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɩɨɪɢɡɚɰɢɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɥɚɫɶ ɩɨ 
ɩɨɬɟɪɟ ɦɚɫɫɵ ɨɛɪɚɡɰɨɜ ɢ ɩɨ ɜɟɥɢɱɢɧɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɯ ɜɫɩɭɱɢɜɚɧɢɹ. Ɉɛɪɚɡɰɵ 
ɜɫɩɭɱɢɜɚɥɢɫɶ ɜ ɩɥɚɫɬɢɤɨɜɨɦ ɤɨɧɬɟɣɧɟɪɟ, ɫɩɟɰɢɚɥɶɧɨ ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɦ ɞɥɹ ɋȼɑ-ɩɟɱɟɣ. 
ɂɡɧɚɱɚɥɶɧɨ ɨɛɪɚɡɰɵ ɜɫɩɭɱɢɜɚɥɢɫɶ ɩɪɢ ɦɨɳɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ γ00 ȼɬ ɩɪɢ ɚɬɦɨɫɮɟɪɧɨɦ 
ɞɚɜɥɟɧɢɢ, ɨɞɧɚɤɨ ɷɬɨɣ ɦɨɳɧɨɫɬɢ ɨɤɚɡɚɥɨɫɶ ɧɟɞɨɫɬɚɬɨɱɧɨ. ɉɨɬɟɪɹ ɦɚɫɫɵ ɫɨɫɬɚɜɢɥɚ ɜɫɟɝɨ 
γ,8%, ɩɪɢ ɷɬɨɦ ɝɪɚɧɭɥɵ ɫɨɜɫɟɦ ɧɟ ɭɜɟɥɢɱɢɥɢɫɶ ɜ ɨɛɴɟɦɟ. ȼɨ ɜɪɟɦɹ ɩɪɨɰɟɫɫɚ ɧɚɛɥɸɞɚɥɚɫɶ 
ɮɥɭɤɬɭɚɰɢɹ ɬɟɦɩɟɪɚɬɭɪ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɪɚɡɰɚ ɜ ɩɪɟɞɟɥɚɯ γ0-60 ɨɋ. Ɍɚɤɚɹ ɧɢɡɤɚɹ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɜɫɩɭɱɢɜɚɧɢɹ ɢ ɲɢɪɨɤɢɣ ɪɚɡɛɪɨɫ ɬɟɦɩɟɪɚɬɭɪ ɨɛɴɹɫɧɹɟɬɫɹ 
ɧɟɪɚɜɧɨɦɟɪɧɵɦ ɩɪɨɝɪɟɜɨɦ ɫɥɨɹ ɝɪɚɧɭɥ ɢɡ-ɡɚ ɧɢɡɤɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɚɪɵ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɦɚɝɧɢɬɪɨɧɚ. 

ɋɥɟɞɭɸɳɢɣ ɨɩɵɬ ɩɪɨɜɨɞɢɥɫɹ ɭɠɟ ɫ ɡɚɜɵɲɟɧɧɵɦ ɧɚ 10 ɫɦ ɫɥɨɟɦ ɝɪɚɧɭɥ ɩɪɢ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ 500 ȼɬ ɜ ɫɪɟɞɟ ɜɚɤɭɭɦɚ (1 ɚɬɦ) ɛɟɡ ɜɪɚɳɟɧɢɹ ɬɚɪɵ. 
ɉɪɨɰɟɫɫ ɩɪɨɜɨɞɢɥɫɹ ɜ ɬɟɱɟɧɢɟ 10 ɦɢɧ, ɭɠɟ ɧɚ γ0-ɬɨɣ ɫɟɤɭɧɞɟ ɜɫɩɭɱɢɜɚɧɢɹ ɧɚɛɥɸɞɚɥɫɹ 
ɪɟɡɤɢɣ ɫɤɚɱɨɤ ɬɟɦɩɟɪɚɬɭɪɵ, ɬ.ɟ. ɧɚɱɚɥɨ ɤɢɩɟɧɢɹ ɫɜɹɡɚɧɧɨɣ ɜɨɞɵ. ȼ ɷɬɨ ɜɪɟɦɹ 
ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɨɬɤɚɱɤɚ ɜɥɚɝɢ ɫ Ɇȼ-ɤɚɦɟɪɵ. Ɏɥɭɤɬɭɚɰɢɹ ɬɟɦɩɟɪɚɬɭɪ ɜɨ ɜɪɟɦɹ ɩɪɨɰɟɫɫɚ 
ɫɨɫɬɚɜɥɹɥɚ ɧɟ ɛɨɥɟɟ γ ɨɋ, ɡɚɜɢɫɢɦɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɰɟɫɫɚ ɨɬ ɜɪɟɦɟɧɢ 
ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɚ ɧɚ ɪɢɫ.1 

 
Ɋɢɫ.1 Ɂɚɜɢɫɢɦɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɜɫɩɭɱɢɜɚɧɢɹ ɨɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɩɪɢ 

ɦɨɳɧɨɫɬɢ 500 ȼɬ ɜ ɫɪɟɞɟ ɜɚɤɭɭɦɚ 
Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫɭɧɤɚ, ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɬɟɦɩɟɪɚɬɭɪɚ 

ɩɚɞɚɟɬ, ɩɪɢ ɷɬɨɦ ɩɢɤ ɜɫɩɭɱɢɜɚɧɢɹ ɩɪɢɯɨɞɢɬɫɹ ɧɚ γ ɦɢɧɭɬɭ, ɬ.ɟ. ɩɪɨɢɫɯɨɞɢɥɨ ɢɧɬɟɧɫɢɜɧɨɟ 
ɢɫɩɚɪɟɧɢɟ ɫɜɹɡɚɧɧɨɣ ɜɨɞɵ. ɉɨ ɦɟɪɟ ɭɦɟɧɶɲɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɷɬɨɣ ɜɥɚɝɢ ɩɚɞɚɥɚ ɢ 
ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɬɟɪɢɚɥɚ. Ɉɞɧɚɤɨ, ɛɨɥɶɲɨɝɨ ɪɨɫɬɚ ɨɛɴɟɦɚ, ɚ, ɡɧɚɱɢɬ, ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɜɫɩɭɱɢɜɚɧɢɹ, ɧɟ ɩɪɨɢɡɨɲɥɨ(ɨɧ ɫɨɫɬɚɜɢɥ 1,4 ɪɚɡ), ɩɨɬɟɪɹ ɦɚɫɫɵ ɨɛɪɚɡɰɨɜ ɫɨɫɬɚɜɢɥɚ ɜɫɟɝɨ 
βγ,5%. ɗɬɨ ɹɜɥɟɧɢɟ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɨɬɤɚɱɤɨɣ ɜɥɚɝɢ ɢɡ Ɇȼ-ɤɚɦɟɪɵ ɜɨ ɜɪɟɦɹ ɩɪɨɰɟɫɫɚ - 
ɧɚɪɹɞɭ ɫ ɤɨɧɞɟɧɫɢɪɨɜɚɧɧɨɣ ɧɚ ɫɬɟɧɤɚɯ ɭɫɬɚɧɨɜɤɢ ɜɥɚɝɨɣ ɨɬɤɚɱɢɜɚɥɚɫɶ ɢ ɜɨɞɚ ɫ ɝɪɚɧɭɥ. 
Ɉɛɪɚɡɰɵ ɩɨɬɟɪɹɥɢ ɜ ɦɚɫɫɟ ɛɟɡ ɜɢɞɢɦɨɝɨ ɷɮɮɟɤɬɚ ɜɫɩɭɱɢɜɚɧɢɹ. 

ɋɥɟɞɭɸɳɢɣ ɨɩɵɬ ɩɪɨɜɨɞɢɥɫɹ ɩɪɢ ɦɨɳɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ 500 ȼɬ ɩɪɢ ɚɬɦɨɫɮɟɪɧɨɦ 
ɞɚɜɥɟɧɢɢ (ɨɬɤɚɱɤɚ ɜɨɡɞɭɯɚ ɧɟ ɜɟɥɚɫɶ). Ɏɥɭɤɬɭɚɰɢɢ ɬɟɦɩɟɪɚɬɭɪ ɫɨɫɬɚɜɢɥɢ ɧɟ ɛɨɥɟɟ γɨɋ. 
ɉɪɨɰɟɫɫ ɨɫɬɚɧɨɜɢɥɢ ɩɨɫɥɟ ɞɨɫɬɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ 95 ɉɚ ɜ Ɇȼ-ɤɚɦɟɪɟ (ɜɨ ɢɡɛɟɠɚɧɢɟ 
ɩɨɜɪɟɠɞɟɧɢɹ ɤɚɦɟɪɵ ɜɫɥɟɞɫɬɜɢɟ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ). Ɂɚɜɢɫɢɦɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ 
ɩɪɨɰɟɫɫɚ ɨɬ ɟɝɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɨɤɚɡɚɧɚ ɧɢɠɟ (ɪɢɫ.β). 

Ʉɚɤ ɜɢɞɢɦ, ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɫɬɟɩɟɧɧɨ ɜɨɡɪɚɫɬɚɥɚ ɜɨ ɜɪɟɦɹ ɩɪɨɰɟɫɫɚ. Ɉɬɤɚɱɤɢ ɜɨɡɞɭɯɚ ɢ 
ɜɥɚɝɢ ɧɟ ɛɵɥɨ, ɩɨɷɬɨɦɭ ɢɧɬɟɧɫɢɜɧɨɟ ɢɫɩɚɪɟɧɢɟ ɩɪɢɜɟɥɨ ɤ ɪɨɫɬɭ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɫɥɨɟ 
ɦɚɬɟɪɢɚɥɚ ɢ ɤ ɭɜɟɥɢɱɟɧɢɸ ɞɚɜɥɟɧɢɹ. ɋɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɫɩɭɱɢɜɚɧɢɹ ɝɪɚɧɭɥ ɫɨɫɬɚɜɢɥ 
2,2. ɉɨɬɟɪɹ ɦɚɫɫɵ ɫɨɫɬɚɜɢɥɚ β5,β %. 
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Ɋɢɫ.β Ɂɚɜɢɫɢɦɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɰɟɫɫɚ ɨɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɦɨɳɧɨɫɬɢ 500 ȼɬ ɜ 

ɫɪɟɞɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɂɫɯɨɞɹ ɢɡ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɨɛɳɢɣ ɜɵɜɨɞμ ɧɚɢɛɨɥɟɟ 

ɷɮɮɟɤɬɢɜɧɵɣ ɩɪɨɰɟɫɫ ɜɫɩɭɱɢɜɚɧɢɹ ɩɪɨɯɨɞɢɬ ɜ ɭɫɥɨɜɢɹɯ ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ 
ɦɨɳɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ 500 ȼɬ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɫɩɭɱɢɜɚɧɢɹ ɢ 
ɩɨɬɟɪɢ ɦɚɫɫɵ (ɬ.ɟ. ɞɚɥɶɧɟɣɲɟɟ ɜɫɩɭɱɢɜɚɧɢɟ ɧɟ ɢɦɟɟɬ ɫɦɵɫɥɚ) ɞɨɫɬɚɬɨɱɧɨ ɜɨɡɞɟɣɫɬɜɨɜɚɬɶ 
ɧɚ ɦɚɬɟɪɢɚɥ ɦɢɤɪɨɜɨɥɧɨɜɵɦ ɢɡɥɭɱɟɧɢɟɦ ɧɚ ɩɪɨɬɹɠɟɧɢɢ 5 ɦɢɧɭɬ. Ⱦɚɥɟɟ ɢɞɟɬ ɢɧɬɟɧɫɢɜɧɵɣ 
ɪɨɫɬ ɞɚɜɥɟɧɢɹ ɜɧɭɬɪɢ ɦɢɤɪɨɜɨɥɧɨɜɨɣ ɤɚɦɟɪɵ. 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵμ 
1. Ɉɫɨɛɟɧɧɨɫɬɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɦɢɤɪɨɜɨɥɧɨɜɨɣ ɯɢɦɢɢ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚμ http://www.bibliofond.ru/view.aspx?id=513806 
 

ɋɂɇɌȿɁ–ȽȺɁ ɄȺɄ ȺɅɖɌȿɊɇȺɌɂȼȺ ɇȿɎɌɂ.  
ɉɊɈɐȿɋɋ ɎɂɒȿɊȺ–ɌɊɈɉɒȺ 

Ɇɚɫɥɨɜɫɤɚɹ Ɍ.ɋ.  ɝɪ ɏɌ-11ɞ, ɒɚɩɨɜɚɥɨɜɚ ɂ.ɇ.. ɤ.ɬ.ɧ. ɞɨɰɟɧɬ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦɟɧɢ ȼɥɚɞɢɦɢɪɚ Ⱦɚɥɹ (ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤ) 

ȼ ɢɫɬɨɪɢɢ ɢɡɜɟɫɬɧɨ ɧɟɦɚɥɨ ɩɪɢɦɟɪɨɜ, ɤɨɝɞɚ ɜ ɫɢɥɭ ɨɫɬɪɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɪɨɠɞɚɥɢɫɶ 
ɧɨɜɵɟ ɨɪɢɝɢɧɚɥɶɧɵɟ ɩɨɞɯɨɞɵ ɤ ɪɟɲɟɧɢɸ ɞɚɜɧɨ ɫɭɳɟɫɬɜɭɸɳɢɯ ɠɢɡɧɟɧɧɨ ɜɚɠɧɵɯ 
ɩɪɨɛɥɟɦ. Ɍɚɤ, ɜ ɩɪɟɞɜɨɟɧɧɨɣ Ƚɟɪɦɚɧɢɢ, ɥɢɲɟɧɧɨɣ ɞɨɫɬɭɩɚ ɤ ɧɟɮɬɹɧɵɦ ɢɫɬɨɱɧɢɤɚɦ, 
ɧɚɡɪɟɜɚɥ ɠɟɫɬɤɢɣ ɞɟɮɢɰɢɬ ɬɨɩɥɢɜɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɦɨɳɧɨɣ 
ɜɨɟɧɧɨɣ ɬɟɯɧɢɤɢ. Ɋɚɫɩɨɥɚɝɚɹ ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɡɚɩɚɫɚɦɢ ɢɫɤɨɩɚɟɦɨɝɨ ɭɝɥɹ, Ƚɟɪɦɚɧɢɹ ɛɵɥɚ 
ɜɵɧɭɠɞɟɧɚ ɢɫɤɚɬɶ ɩɭɬɢ ɟɝɨ ɩɪɟɜɪɚɳɟɧɢɹ ɜ ɠɢɞɤɨɟ ɬɨɩɥɢɜɨ. ɗɬɚ ɩɪɨɛɥɟɦɚ ɛɵɥɚ ɭɫɩɟɲɧɨ 
ɪɟɲɟɧɚ ɭɫɢɥɢɹɦɢ ɩɪɟɜɨɫɯɨɞɧɵɯ ɯɢɦɢɤɨɜ, ɢɡ ɤɨɬɨɪɵɯ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɫɥɟɞɭɟɬ ɭɩɨɦɹɧɭɬɶ 
Ɏɪɚɧɰɚ Ɏɢɲɟɪɚ, ɞɢɪɟɤɬɨɪɚ ɂɧɫɬɢɬɭɬɚ ɤɚɣɡɟɪɚ ȼɢɥɶɝɟɥɶɦɚ ɩɨ ɢɡɭɱɟɧɢɸ ɭɝɥɹ. Ɍɚɤ ɜɨɡɧɢɤ 
ɡɧɚɦɟɧɢɬɵɣ ɫɢɧɬɟɡ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢɡ ɦɨɧɨɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɢ ɜɨɞɨɪɨɞɚ, ɧɚɡɵɜɚɟɦɵɣ ɫ ɬɟɯ 
ɩɨɪ ɫɢɧɬɟɡɨɦ Ɏɢɲɟɪɚ–Ɍɪɨɩɲɚ. ɋɦɟɫɶ CЇ ɢ H2 ɜ ɪɚɡɥɢɱɧɵɯ ɫɨɨɬɧɨɲɟɧɢɹɯ, ɧɚɡɵɜɚɟɦɚɹ 
ɫɢɧɬɟɡ–ɝɚɡɨɦ, ɥɟɝɤɨ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɚ ɤɚɤ ɢɡ ɭɝɥɹ, ɬɚɤ ɢ ɢɡ ɥɸɛɨɝɨ ɞɪɭɝɨɝɨ 
ɭɝɥɟɪɨɞɫɨɞɟɪɠɚɳɟɝɨ ɫɵɪɶɹ. 

ɉɪɨɰɟɫɫ ɩɨɥɭɱɟɧɢɹ 
1. Ƚɚɡɢɮɢɤɚɰɢɹ ɭɝɥɹ. ɉɪɨɰɟɫɫ ɨɫɧɨɜɚɧ ɧɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɭɝɥɹ ɫ ɜɨɞɹɧɵɦ ɩɚɪɨɦμ 
C+H2ЇĺCЇ+H2 

ɗɬɚ ɪɟɚɤɰɢɹ ɹɜɥɹɟɬɫɹ ɷɧɞɨɬɟɪɦɢɱɟɫɤɨɣ, ɪɚɜɧɨɜɟɫɢɟ ɫɞɜɢɝɚɟɬɫɹ ɜɩɪɚɜɨ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɚɯ 900–1000ɋ. Ɋɚɡɪɚɛɨɬɚɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɢɫɩɨɥɶɡɭɸɳɢɟ 
ɩɚɪɨɤɢɫɥɨɪɨɞɧɨɟ ɞɭɬɶɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɧɚɪɹɞɭ ɫ ɭɩɨɦɹɧɭɬɨɣ ɪɟɚɤɰɢɟɣ ɩɪɨɬɟɤɚɟɬ 
ɷɤɡɨɬɟɪɦɢɱɟɫɤɚɹ ɪɟɚɤɰɢɹ ɫɝɨɪɚɧɢɹ ɭɝɥɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɧɭɠɧɵɣ ɬɟɩɥɨɜɨɣ ɛɚɥɚɧɫμ 

http://www.bibliofond.ru/view.aspx?id=513806
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C + 1/2O2  ĺCЇ.  
β. Ʉɨɧɜɟɪɫɢɹ ɦɟɬɚɧɚ. Ɋɟɚɤɰɢɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɬɚɧɚ ɫ ɜɨɞɹɧɵɦ ɩɚɪɨɦ ɩɪɨɜɨɞɢɬɫɹ ɜ 

ɩɪɢɫɭɬɫɬɜɢɢ ɧɢɤɟɥɟɜɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ (ІТ–Al2O3) ɩɪɢ ɩɨɜɵɲɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ (800–
9000ɋ) ɢ ɞɚɜɥɟɧɢɢμ 

CH4 + H2Ї ĺCЇ + γH2 . 
ȼ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɜɦɟɫɬɨ ɦɟɬɚɧɚ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɥɸɛɨɟ ɭɝɥɟɜɨɞɨɪɨɞɧɨɟ 

ɫɵɪɶɟ. 
γ. ɉɚɪɰɢɚɥɶɧɨɟ ɨɤɢɫɥɟɧɢɟ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. ɉɪɨɰɟɫɫ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɟɩɨɥɧɨɦ 

ɬɟɪɦɢɱɟɫɤɨɦ ɨɤɢɫɥɟɧɢɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ ɜɵɲɟ 1γ000ɋμ 
CnH2n + 2 + 1/2nO2 ĺЧCЇ + (Ч + 1)H2 . 
ɋɩɨɫɨɛ ɩɪɢɦɟɧɢɦ ɤ ɥɸɛɨɦɭ ɭɝɥɟɜɨɞɨɪɨɞɧɨɦɭ ɫɵɪɶɸ, ɧɨ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢɫɩɨɥɶɡɭɸɬ ɜɵɫɨɤɨɤɢɩɹɳɭɸ ɮɪɚɤɰɢɸ ɧɟɮɬɢ – ɦɚɡɭɬ. 
4. ɇɟɨɤɢɫɥɢɬɟɥɶɧɵɣ ɩɢɪɨɥɢɡ ɬɜёɪɞɨɝɨ ɫɵɪɶɹ ɩɪɨɢɡɜɨɞɢɬ ɫɢɧɬɟɡ–ɝɚɡ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ 

ɛɵɬɶ ɧɚɩɪɹɦɭɸ ɢɫɩɨɥɶɡɨɜɚɧ ɜ ɤɚɱɟɫɬɜɟ ɬɨɩɥɢɜɚ, ɛɟɡ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɩɨ ɩɪɨɰɟɫɫɭ Ɏɢɲɟɪɚ–
Ɍɪɨɩɲɚ. ȿɫɥɢ ɬɪɟɛɭɟɬɫɹ ɠɢɞɤɨɟ, ɩɨɯɨɠɟɟ ɧɚ ɧɟɮɬɹɧɨɟ ɬɨɩɥɢɜɨ, ɫɦɚɡɤɚ ɢɥɢ ɩɚɪɚɮɢɧ, 
ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧёɧ ɩɪɨɰɟɫɫ Ɏɢɲɟɪɚ–Ɍɪɨɩɲɚ. ɇɚɤɨɧɟɰ, ɟɫɥɢ ɬɪɟɛɭɟɬɫɹ ɭɜɟɥɢɱɢɬɶ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɜɨɞɨɪɨɞɚ, ɜɨɞɹɧɨɣ ɩɚɪ ɫɞɜɢɝɚɟɬ ɪɚɜɧɨɜɟɫɢɟ ɪɟɚɤɰɢɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ 
ɨɛɪɚɡɭɸɬɫɹ ɬɨɥɶɤɨ ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ ɢ ɜɨɞɨɪɨɞ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɹɜɢɥɚɫɶ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɨɥɭɱɚɬɶ ɠɢɞɤɨɟ ɬɨɩɥɢɜɨ ɢɡ ɝɚɡɨɜɨɝɨ. 

ɋɨɨɬɧɨɲɟɧɢɟ ɋɈ:ɇ2 ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɩɪɢɦɟɧɹɟɦɨɝɨ ɫɩɨɫɨɛɚ ɩɨɥɭɱɟɧɢɹ 
ɫɢɧɬɟɡ–ɝɚɡɚ. ɉɪɢ ɝɚɡɢɮɢɤɚɰɢɢ ɭɝɥɹ ɢ ɩɚɪɰɢɚɥɶɧɨɦ ɨɤɢɫɥɟɧɢɢ ɷɬɨ ɫɨɨɬɧɨɲɟɧɢɟ ɛɥɢɡɤɨ ɤ 
1:1, ɬɨɝɞɚ ɤɚɤ ɩɪɢ ɤɨɧɜɟɪɫɢɢ ɦɟɬɚɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɋɈ:ɇ2 ɫɨɫɬɚɜɥɹɟɬ 1:γ. ȼ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɩɪɨɟɤɬɵ ɩɨɞɡɟɦɧɨɣ ɝɚɡɢɮɢɤɚɰɢɢ, ɬɨ ɟɫɬɶ ɝɚɡɢɮɢɤɚɰɢɢ ɭɝɥɹ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɥɚɫɬɟ. ɂɧɬɟɪɟɫɧɨ, ɱɬɨ ɷɬɚ ɢɞɟɹ ɛɵɥɚ ɜɵɫɤɚɡɚɧɚ Ⱦ.ɂ. Ɇɟɧɞɟɥɟɟɜɵɦ 
ɛɨɥɟɟ 100 ɥɟɬ ɧɚɡɚɞ. ȼ ɩɟɪɫɩɟɤɬɢɜɟ ɫɢɧɬɟɡ–ɝɚɡ ɛɭɞɭɬ ɩɨɥɭɱɚɬɶ ɝɚɡɢɮɢɤɚɰɢɟɣ ɧɟ ɬɨɥɶɤɨ 
ɭɝɥɹ, ɧɨ ɢ ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ ɭɝɥɟɪɨɞɚ ɜɩɥɨɬɶ ɞɨ ɝɨɪɨɞɫɤɢɯ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ 
ɨɬɯɨɞɨɜ. 

ɇɚɭɱɧɵɟ ɨɫɧɨɜɵ ɩɪɨɰɟɫɫɚ 
ɋɢɧɬɟɡ Ɏɢɲɟɪɚ – Ɍɪɨɩɲɚ  ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɭɸ 

ɨɥɢɝɨɦɟɪɢɡɚɰɢɸ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ. Ɍɟɩɥɨɜɨɣ ɷɮɮɟɤɬ ɡɧɚɱɢɬɟɥɟɧ, 165 ɤȾɠ/ɦɨɥɶ ɋɈ. 
Ʉɚɬɚɥɢɡɚɬɨɪɚɦɢ ɫɥɭɠɚɬ ɦɟɬɚɥɥɵ VIII ɝɪɭɩɩɵμ ɧɚɢɛɨɥɟɟ ɚɤɬɢɜɟɧ RЮ, ɡɚɬɟɦ CШ, FО, ІТ. 

Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɢɯ ɱɚɫɬɨ ɧɚɧɨɫɹɬ ɧɚ ɩɨɪɢɫɬɵɟ ɧɨɫɢɬɟɥɢ, ɬɚɤɢɟ ɤɚɤ ɫɢɥɢɤɚɝɟɥɶ 
ɢ ɝɥɢɧɨɡёɦ. ȼ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɧɚɲɥɢ ɩɪɢɦɟɧɟɧɢɟ ɬɨɥɶɤɨ FО ɢ CШ. Ɋɭɬɟɧɢɣ ɫɥɢɲɤɨɦ 
ɞɨɪɨɝ, ɤɪɨɦɟ ɬɨɝɨ, ɟɝɨ ɡɚɩɚɫɵ ɧɚ Ɂɟɦɥɟ ɫɥɢɲɤɨɦ ɦɚɥɵ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ 
ɤɚɬɚɥɢɡɚɬɨɪɚ ɜ ɦɧɨɝɨɬɨɧɧɚɠɧɵɯ ɩɪɨɰɟɫɫɚɯ. ɇɚ ɧɢɤɟɥɟɜɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ ɩɪɢ ɚɬɦɨɫɮɟɪɧɨɦ 
ɞɚɜɥɟɧɢɢ ɨɛɪɚɡɭɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɦɟɬɚɧ (Ч=1), ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɠɟ ɞɚɜɥɟɧɢɹ ɧɢɤɟɥɶ ɨɛɪɚɡɭɟɬ 
ɥɟɬɭɱɢɣ ɤɚɪɛɨɧɢɥ ɢ ɜɵɦɵɜɚɟɬɫɹ ɢɡ ɪɟɚɤɬɨɪɚ. 

Ɍɢɩɢɱɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ ɹɜɥɹɸɬɫɹμ ɞɚɜɥɟɧɢɟ ɨɬ 1 ɚɬɦ (ɞɥɹ 
ɤɚɬɚɥɢɡɚɬɨɪɨɜ ɧɚ ɨɫɧɨɜɟ CШ) ɞɨ γ0 ɚɬɦ, ɬɟɦɩɟɪɚɬɭɪɚ 190—2400C (ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɣ 
ɜɚɪɢɚɧɬ, ɞɥɹ ɠɟɥɟɡɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ) ɢɥɢ γβ0—3500C (ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɣ ɜɚɪɢɚɧɬ, 
ɞɥɹ FО). 

Ɇɟɯɚɧɢɡɦɵ ɫɢɧɬɟɡɚ Ɏɢɲɟɪɚ–Ɍɪɨɩɲɚ 
Ɂɚ 70 ɥɟɬ ɫ ɦɨɦɟɧɬɚ ɨɬɤɪɵɬɢɹ ɫɢɧɬɟɡɚ ɧɟ ɭɬɢɯɚɸɬ ɫɩɨɪɵ ɩɨ ɩɨɜɨɞɭ ɦɟɯɚɧɢɡɦɚ 

ɪɟɚɤɰɢɢ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɬɪɢ ɪɚɡɥɢɱɧɵɯ ɦɟɯɚɧɢɡɦɚ. ɉɟɪɜɵɣ 
ɦɟɯɚɧɢɡɦ, ɧɚɡɵɜɚɟɦɵɣ ɤɚɪɛɢɞɧɵɦ, ɜɩɟɪɜɵɟ ɩɪɟɞɥɨɠɟɧɧɵɣ Ɏɢɲɟɪɨɦ ɢ Ɍɪɨɩɲɟɦ ɢ ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɧɚɲɟɞɲɢɣ ɩɨɞɞɟɪɠɤɭ ɭ ɞɪɭɝɢɯ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ, ɩɪɟɞɩɨɥɚɝɚɟɬ ɨɛɪɚɡɨɜɚɧɢɟ ɋ–
ɋ–ɫɜɹɡɟɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɥɢɝɨɦɟɪɢɡɚɰɢɢ ɦɟɬɢɥɟɧɨɜɵɯ ɮɪɚɝɦɟɧɬɨɜ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 
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ɤɚɬɚɥɢɡɚɬɨɪɚ. ɇɚ ɩɟɪɜɨɣ ɫɬɚɞɢɢ ɩɪɨɢɫɯɨɞɢɬ ɚɞɫɨɪɛɰɢɹ ɋɈ ɢ ɨɛɪɚɡɭɟɬɫɹ ɩɨɜɟɪɯɧɨɫɬɧɵɣ 
ɤɚɪɛɢɞ, ɚ ɤɢɫɥɨɪɨɞ ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɜɨɞɭ ɢɥɢ ɋɈ2: 

Ñ

Î

Ñ Î Ñ Î

+Í 2
Í 2Î

+ ÑÎ

ÑÎ 2  
ɇɚ ɜɬɨɪɨɣ ɫɬɚɞɢɢ ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɤɚɪɛɢɞ ɝɢɞɪɢɪɭɟɬɫɹ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɮɪɚɝɦɟɧɬɨɜ 

ɋɇб (ɯ = 1–3): 
Í 2Ñ Ñ Í ÑÍ 2 ÑÍ 3

Í 2 Í 2

 
ɍɞɥɢɧɟɧɢɟ ɰɟɩɢ ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɟɚɤɰɢɢ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɦɟɬɢɥɚ ɢ ɦɟɬɢɥɟɧɚ 

ɢ ɞɚɥɟɟ ɩɭɬɟɦ ɜɧɟɞɪɟɧɢɹ ɦɟɬɢɥɟɧɨɜɵɯ ɝɪɭɩɩ ɢɞɟɬ ɪɨɫɬ ɰɟɩɢμ 
ÑÍ 3 ÑÍ 2 ÑÍ 2Í 3Ñ ÑÍ 2ÑÍ 3(ÑÍ 2)n

n     CH2

 
ɋɬɚɞɢɹ ɨɛɪɵɜɚ ɰɟɩɢ ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɞɟɫɨɪɛɰɢɢ ɚɥɤɟɧɚ ɫ ɩɨɜɟɪɯɧɨɫɬɢ 

ɤɚɬɚɥɢɡɚɬɨɪɚμ 
ÑÍ 2ÑÍ 3(ÑÍ 2)n Í

+ CH2=CH(CH2)n-1CH3
 

ȼɬɨɪɨɣ ɦɟɯɚɧɢɡɦ, ɧɚɡɜɚɧɧɵɣ ɝɢɞɪɨɤɫɢɤɚɪɛɟɧɨɜɵɦ, ɩɪɟɞɩɨɥɚɝɚɟɬ ɬɚɤɠɟ ɝɢɞɪɢɪɨɜɚɧɢɟ 
ɤɨɨɪɞɢɧɢɪɨɜɚɧɧɨɝɨ ɧɚ ɦɟɬɚɥɥɟ ɋɈ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɝɢɞɪɨɤɫɢɤɚɪɛɟɧɨɜɵɯ 
ɮɪɚɝɦɟɧɬɨɜ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɧɞɟɧɫɚɰɢɢ ɤɨɬɨɪɵɯ ɢ ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɡɨɜɚɧɢɟ ɋ–ɋ–ɫɜɹɡɟɣμ 

Í 2ÑOÑO Ñ

HO H

Ñ

OH H

H2O
Ñ

HO
Ñ

H

Í 2 Ñ
HO CH3

è ò.ä

 
Ɍɪɟɬɢɣ ɦɟɯɚɧɢɡɦ, ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɧɚɡɜɚɬɶ ɦɟɯɚɧɢɡɦɨɦ ɜɧɟɞɪɟɧɢɹ, ɩɪɟɞɩɨɥɚɝɚɟɬ 

ɨɛɪɚɡɨɜɚɧɢɟ ɋ–ɋ–ɫɜɹɡɟɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɧɟɞɪɟɧɢɹ ɋɈ ɩɨ ɫɜɹɡɢ ɦɟɬɚɥɥ–ɭɝɥɟɪɨɞ (ɨ 
ɫɩɨɫɨɛɧɨɫɬɢ ɋɈ ɤ ɜɧɟɞɪɟɧɢɸ ɩɨ ɫɜɹɡɢ ɦɟɬɚɥɥ–ɚɥɤɢɥ ɝɨɜɨɪɢɥɨɫɶ ɜɵɲɟ)μ 

ÑO Í 2 ÑH2      O ÑÍ 2
Í 2 Í 2 ÑÍ 3

ÑÍ 3 ÑO Í 2 ÑÍ 3 Ñ     O Í 2

- Í 2O
ÑÍ 3 ÑH2   è ò.ä

 
ɉɪɨɞɭɤɬɚɦɢ ɪɟɚɤɰɢɢ ɹɜɥɹɸɬɫɹ ɚɥɤɚɧɵ, ɚɥɤɟɧɵ ɢ ɤɢɫɥɨɪɨɞɫɨɞɟɪɠɚɳɢɟ ɫɨɟɞɢɧɟɧɢɹ, ɬɨ 

ɟɫɬɶ ɨɛɪɚɡɭɟɬɫɹ ɫɥɨɠɧɚɹ ɫɦɟɫɶ ɩɪɨɞɭɤɬɨɜ. ɉɟɪɜɢɱɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ ɫɢɧɬɟɡɚ Ɏɢɲɟɪɚ–
Ɍɪɨɩɲɚ ɹɜɥɹɸɬɫɹ α– ɢ ȕ–ɨɥɟɮɢɧɵ, ɤɨɬɨɪɵɟ ɩɪɟɜɪɚɳɚɸɬɫɹ ɜ ɚɥɤɚɧɵ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɩɨɫɥɟɞɭɸɳɟɝɨ ɝɢɞɪɢɪɨɜɚɧɢɹ.  

ɇɚɤɨɩɥɟɧ ɞɨɫɬɚɬɨɱɧɨ ɛɨɝɚɬɵɣ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ ɦɚɬɟɪɢɚɥ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɣ ɜ 
ɩɨɥɶɡɭ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɜɚɪɢɚɧɬɚ ɦɟɯɚɧɢɡɦɚ, ɨɞɧɚɤɨ ɩɪɢɯɨɞɢɬɫɹ ɤɨɧɫɬɚɬɢɪɨɜɚɬɶ, ɱɬɨ ɤ 
ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɭ ɧɟɜɨɡɦɨɠɧɨ ɫɞɟɥɚɬɶ ɨɞɧɨɡɧɚɱɧɵɣ ɜɵɛɨɪ ɦɟɠɞɭ ɧɢɦɢ. Ɇɨɠɧɨ 
ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɜ ɫɜɹɡɢ ɫ ɛɨɥɶɲɨɣ ɜɚɠɧɨɫɬɶɸ ɫɢɧɬɟɡɚ Ɏɢɲɟɪɚ–Ɍɪɨɩɲɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ 
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ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɛɭɞɭɬ ɢɧɬɟɧɫɢɜɧɨ ɩɪɨɞɨɥɠɚɬɶɫɹ ɢ ɦɵ ɫɬɚɧɟɦ ɫɜɢɞɟɬɟɥɹɦɢ ɧɨɜɵɯ 
ɜɨɡɡɪɟɧɢɣ ɧɚ ɦɟɯɚɧɢɡɦɵ ɩɪɨɬɟɤɚɸɳɢɯ ɪɟɚɤɰɢɣ. 

ɉɪɨɰɟɫɫ Ɏɢɲɟɪɚ–Ɍɪɨɩɲɚ  – ɷɬɨ ɯɨɪɨɲɨ ɩɪɨɪɚɛɨɬɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ, ɭɠɟ ɩɪɢɦɟɧёɧɧɚɹ 
ɜ ɛɨɥɶɲɢɯ ɦɚɫɲɬɚɛɚɯ, ɯɨɬɹ ɟё ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɦɟɲɚɸɬ ɜɵɫɨɤɢɟ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ, 
ɜɵɫɨɤɢɟ ɡɚɬɪɚɬɵ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɢ ɪɟɦɨɧɬ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɢɟ ɰɟɧɵ ɧɚ ɫɵɪɭɸ ɧɟɮɬɶ. 
ȼ ɱɚɫɬɧɨɫɬɢ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɤɚɤ ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ ɫɬɚɧɨɜɢɬɫɹ 
ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ, ɤɨɝɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ «ЬЭЫКЧНОН РКЬ», ɬɨ ɟɫɬɶ ɧɚɯɨɞɹɳɢɟɫɹ ɞɚɥɟɤɨ ɨɬ 
ɨɫɧɨɜɧɵɯ ɝɨɪɨɞɨɜ ɢɫɬɨɱɧɢɤɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, ɤɨɬɨɪɵɟ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶ 
ɫ ɨɛɵɱɧɵɦɢ ɝɚɡɨɩɪɨɜɨɞɚɦɢ ɢ ɬɟɯɧɨɥɨɝɢɟɣ δІG. 
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ɄɈɆɉɅȿɄɋɇȺə ɈɐȿɇɄȺ ȻȿɁɈɉȺɋɇɈɋɌɂ ɉɊɂɊɈȾɇɈ-ɌȿɏɇɈȽȿɇɇɈɃ 
ɋɎȿɊɕ 

Ɇɢɳɟɧɤɨ ɋ.Ⱥ. ɝɪ. ɏɌ-11ɞ, Ʌɸɛɢɦɨɜɚ-Ɂɢɧɱɟɧɤɨ Ɉ.ȼ. ɤ.ɬ.ɧ. ɞɨɰɟɧɬ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦɟɧɢ ȼɥɚɞɢɦɢɪɚ Ⱦɚɥɹ (ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤ) 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɨɛɥɟɦɵ ɷɤɨɥɨɝɢɢ ɫɬɚɧɨɜɹɬɫɹ ɜɫɟ ɛɨɥɟɟ ɚɤɬɭɚɥɶɧɵɦɢ ɢ 
ɫɥɨɠɧɵɦɢ. ɋ ɤɚɠɞɵɦ ɝɨɞɨɦ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɨɛɫɬɚɧɨɜɤɚ ɜ ɍɤɪɚɢɧɟ ɢ ɦɢɪɟ ɜ ɰɟɥɨɦ 
ɭɯɭɞɲɚɟɬɫɹ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɜɵɛɪɨɫɨɜ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜɪɟɞɧɵɯ 
ɜɟɳɟɫɬɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶɸ ɢ ɬɪɚɧɫɩɨɪɬɨɦ. ɍɜɟɥɢɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ 
ɜɟɳɟɫɬɜ ɫɜɹɡɚɧɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɛɨɬɚɸɳɟɝɨ ɫ ɜɪɟɞɧɵɦɢ 
ɜɟɳɟɫɬɜɚɦɢ ɢ ɜɫɥɟɞɫɬɜɢɟ ɬɨɝɨ ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɜɵɪɚɛɨɬɚɥɨ ɫɜɨɣ ɪɟɫɭɪɫ. ɋɨɜɪɟɦɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫɬɚɧɨɜɢɬɫɹ ɜɫё ɛɨɥɟɟ ɤɨɪɪɨɡɢɨɧɧɨ-
ɫɬɨɣɤɢɦ, ɚ ɡɧɚɱɢɬ ɛɨɥɟɟ ɛɟɡɨɩɚɫɧɵɦ ɢ ɧɚɞɟɠɧɵɦ, ɢ ɭɪɨɧ, ɧɚɧɨɫɢɦɵɣ ɢɦ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɟ, ɭɦɟɧɶɲɚɟɬɫɹ. Ɉɞɧɚɤɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɨɞɨɥɠɚɟɬ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɭɫɬɚɪɟɜɲɟɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ ɜɵɪɚɛɨɬɚɥɨ ɫɜɨɣ ɪɟɫɭɪɫ ɢ ɧɚɧɨɫɢɬ ɛɨɥɶɲɨɣ ɭɳɟɪɛ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɟ. Ʉɪɨɦɟ ɬɨɝɨ ɞɚɠɟ ɧɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢɦɟɟɬ ɫɜɨɣɫɬɜɨ ɥɨɦɚɬɶɫɹ, ɜɵɯɨɞɢɬɶ ɢɡ ɫɬɪɨɹ. 
ɉɪɢ ɷɬɨɦ ɦɨɝɭɬ ɫɥɭɱɚɬɶɫɹ ɚɜɚɪɢɢ, ɜɫɥɟɞɫɬɜɢɟ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɹɬ ɜɵɛɪɨɫɵ ɜ ɨɤɪɭɠɚɸɳɟɟ 
ɩɪɨɫɬɪɚɧɫɬɜɨ ɬɟɩɥɨɬɵ ɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ. ɗɬɨ ɦɨɠɟɬ ɩɨɜɥɟɱɶ ɡɚ ɫɨɛɨɣ ɝɢɛɟɥɶ ɥɸɞɟɣ, 
ɧɚɧɟɫɬɢ ɭɪɨɧ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ ɢ ɧɚɧɟɫɬɢ ɡɧɚɱɢɬɟɥɶɧɵɣ ɦɚɬɟɪɢɚɥɶɧɵɣ ɭɪɨɧ. 

Ɍɟɯɧɨɝɟɧɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ - ɷɬɨ ɫɬɟɩɟɧɶ ɡɚɳɢɳɟɧɧɨɫɬɢ ɱɟɥɨɜɟɤɚ, ɨɛɴɟɤɬɨɜ ɢ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɬ ɫɨɡɞɚɧɧɵɯ ɢ ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɯ ɫɥɨɠɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 
ɝɪɚɠɞɚɧɫɤɨɝɨ ɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ.  

Ɉɫɧɨɜɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢɪɨɞɧɨ-ɬɟɯɧɨɝɟɧɧɨɣ ɫɮɟɪɵ ɹɜɥɹɟɬɫɹμ ɬɟɨɪɢɹ ɬɟɯɧɨɝɟɧɧɵɯ 
ɢ ɩɪɢɪɨɞɧɵɯ ɤɚɬɚɫɬɪɨɮ, ɩɪɚɜɨɜɨɟ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɪɢɫɤɚɦɢ, ɧɚɭɱɧɵɟ 
ɩɪɢɧɰɢɩɵ, ɦɟɬɨɞɵ ɢ ɫɢɫɬɟɦɵ ɞɢɚɝɧɨɫɬɢɤɢ, ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ. 

Ɍɪɟɜɨɠɧɨɟ ɫɨɫɬɨɹɧɢɟ ɦɧɨɝɢɯ ɢɧɠɟɧɟɪɧɵɯ ɫɨɨɪɭɠɟɧɢɣ  ɍɤɪɚɢɧɵ ɩɨɫɬɚɜɢɥɨ ɩɟɪɟɞ 
ɨɛɳɟɫɬɜɨɦ ɩɪɨɛɥɟɦɭ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɚɜɚɪɢɣ ɢ ɤɚɬɚɫɬɪɨɮ ɢ ɢɯ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. Ɉɫɨɛɟɧɧɨ ɚɤɬɭɚɥɶɧɚ ɷɬɚ ɩɪɨɛɥɟɦɚ  ɞɥɹ ɜɨɫɬɨɱɧɨɣ ɱɚɫɬɢ ɍɤɪɚɢɧɵ, ɝɞɟ 
ɭɪɨɜɟɧɶ ɬɟɯɧɨɝɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ, ɜ ɫɜɹɡɢ ɫ ɱɪɟɡɜɵɱɚɣɧɨ ɜɵɫɨɤɢɦɢ 
ɨɛɴɟɦɚɦɢ ɭɝɥɟɞɨɛɵɜɚɸɳɟɝɨ ɢ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɞɨɫɬɢɝ ɬɚɤɨɣ ɮɚɡɵ, ɤɨɝɞɚ 
ɞɚɥɶɧɟɣɲɟɟ ɨɫɜɨɟɧɢɟ ɷɬɢɯ ɪɚɣɨɧɨɜ, ɛɟɡ ɩɪɨɜɟɞɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɨ ɫɬɟɩɟɧɢ 
ɤɨɪɪɨɡɢɢ  ɭɫɬɚɪɟɜɲɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɨɰɟɧɤɟ ɢɯ ɨɫɬɚɬɨɱɧɨɝɨ ɪɟɫɭɪɫɚ ɢ 
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ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ɢɯ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɥɹ ɩɪɢɪɨɞɵ ɢ ɨɛɳɟɫɬɜɚ ɱɪɟɜɚɬɨ 
ɜɨɡɧɢɤɧɨɜɟɧɢɟɦ ɚɜɚɪɢɣ ɢ ɤɚɬɚɫɬɪɨɮ. 

ɀɟɥɟɡɧɵɟ ɞɨɪɨɝɢ ɹɜɥɹɸɬɫɹ ɫɬɟɪɠɧɟɜɨɣ ɨɫɧɨɜɨɣ ɬɪɚɧɫɩɨɪɬɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ 
ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɭɝɥɹ, ɛɟɡ ɤɨɬɨɪɨɣ ɧɟɜɨɡɦɨɠɧɨ ɪɟɲɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɢɯ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-
ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɫɨɰɢɚɥɶɧɵɯ ɩɪɨɛɥɟɦ, ɫɜɹɡɚɧɧɵɯ ɫ ɨɫɜɨɟɧɢɟɦ ɢ ɷɤɫɩɥɭɚɬɚɰɢɟɣ 
ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɥɢɧɟɣɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ, 
ɮɨɪɦɢɪɭɸɳɢɯ ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ ɭɝɨɥɶɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɜɤɥɸɱɚɸɳɭɸ ɜ ɫɟɛɹ 
ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɢ ɞɨɪɨɝɢ, ɬɪɭɛɨɩɪɨɜɨɞɵ ɢ Ʌɗɉ. 

ɋɨɡɞɚɧɢɟ ɤɨɦɩɥɟɤɫɧɨɣ ɫɢɫɬɟɦɵ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 
ɧɚɫɟɥɟɧɢɹ, ɨɫɧɨɜɚɧɧɨɣ ɧɚ ɫɨɜɨɤɭɩɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɫɬɪɭɤɬɭɪ ɜ ɫɮɟɪɟ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɩɨɞɫɢɫɬɟɦ ɦɨɧɢɬɨɪɢɧɝɚ ɢ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɤɪɢɬɢɱɟɫɤɢ ɜɚɠɧɵɯ ɢ 
ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɨɜ ɩɨɡɜɨɥɢɬ ɨɪɝɚɧɢɡɨɜɚɬɶ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɩɪɢɧɹɬɢɟ 
ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɜ ɰɟɥɹɯ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɢ ɥɢɤɜɢɞɚɰɢɢ ɑɋ, ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ 
ɨɩɨɜɟɳɟɧɢɹ ɢ ɢɧɮɨɪɦɢɪɨɜɚɧɢɹ ɧɚɫɟɥɟɧɢɹ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ ɜɨɡɦɨɠɧɨɫɬɟɣ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ 
ɪɟɝɭɥɹɰɢɢ, ɚɧɚɥɢɡ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɞɢɚɝɧɨɫɬɢɤɟ, ɦɨɧɢɬɨɪɢɧɝɭ 
ɤɨɪɪɨɡɢɣɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɡɚɳɢɬɵ ɨɬ ɤɨɪɪɨɡɢɢ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ. 

Ʉɨɪɪɨɡɢɨɧɧɚɹ ɨɩɚɫɧɨɫɬɶ ɜɤɥɸɱɚɟɬ ɨɩɪɟɞɟɥɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɢɥɢ ɫɢɬɭɚɰɢɹ, ɩɪɢ 
ɤɨɬɨɪɨɣ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶ ɧɚɫɬɭɩɥɟɧɢɹ ɭɳɟɪɛɚ ɜ ɫɜɹɡɢ ɬɟɦ, ɱɬɨ ɞɚɧɧɨɟ 
ɤɨɪɪɨɡɢɨɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɢɥɢ ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɧɨɪɦɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɹɜɥɹɸɬɫɹ 
ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɩɪɢɱɢɧɨɣ  (ɭɝɪɨɡɨɣ) ɧɚɫɬɭɩɥɟɧɢɹ ɨɩɚɫɧɨɫɬɢ ɢɥɢ ɬɨɝɨ, ɱɬɨ ɦɨɠɟɬ ɩɨɜɥɢɹɬɶ 
ɧɚ ɪɚɡɦɟɪ ɭɳɟɪɛɚ. 

ɉɪɢɧɰɢɩɵ ɭɩɪɚɜɥɟɧɢɹ ɤɨɪɪɨɡɢɣɧɨɣ ɨɩɚɫɧɨɫɬɶɸ ɨɛɴɟɤɬɨɜ ɜɤɥɸɱɚɸɬ 
ɤɨɨɪɞɢɧɢɪɭɸɳɭɸ, ɧɨɪɦɚɬɢɜɧɭɸ, ɤɨɧɬɪɨɥɶɧɭɸ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ  ɫɨɫɬɚɜɥɹɸɳɢɟ 
ɛɟɡɚɜɚɪɢɣɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɜ ɭɫɥɨɜɢɹɯ ɚɝɪɟɫɫɢɜɧɵɯ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɜɥɢɹɧɢɣ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɵɞɟɥɟɧɢɟ ɮɢɧɚɧɫɨɜɵɯ ɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɧɚ ɡɚɳɢɬɭ ɨɬ 
ɤɨɪɪɨɡɢɢ ɨɝɪɚɧɢɱɟɧɨ, ɱɬɨ ɜɵɡɜɚɧɨ ɧɟɫɨɜɟɪɲɟɧɫɬɜɨɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɭɫɥɨɜɢɣ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ. 

ɇɨɪɦɚɬɢɜɧɚɹ ɛɚɡɚ, ɩɨɫɬɪɨɟɧɧɚɹ ɩɨ ɩɪɢɧɰɢɩɭ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨ-ɨɬɪɚɫɥɟɜɨɝɨ ɦɟɯɚɧɢɡɦɚ 
ɭɩɪɚɜɥɟɧɢɹ, ɨɤɚɡɚɥɚɫɶ ɦɚɥɨɷɮɮɟɤɬɢɜɧɨɣ ɜ ɭɫɥɨɜɢɹɯ ɪɵɧɨɱɧɨɣ ɷɤɨɧɨɦɢɤɢ, 
ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ ɧɚ ɩɨɥɭɱɟɧɢɟ ɞɨɯɨɞɚ. ɉɨɷɬɨɦɭ, ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɬɢɜɨɤɨɪɪɨɡɢɨɧɧɭɸ 
ɡɚɳɢɬɭ  ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɧɟ ɤɚɤ ɷɥɟɦɟɧɬ ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɣ, ɚ ɤɚɤ ɪɚɫɯɨɞɵ, ɤɨɬɨɪɵɟ ɫɧɢɠɚɸɬ ɪɚɡɦɟɪ ɩɪɢɛɵɥɢ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɰɢɨɧɚɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɪɨɬɢɜɨɤɨɪɪɨɡɢɨɧɧɨɣ ɡɚɳɢɬɵ 
ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɧɢɠɟɧɢɟ ɟɠɟɝɨɞɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚ β5-γ0% ɬɨɥɶɤɨ ɡɚ 
ɫɱɟɬ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɩɨ ɡɚɳɢɬɟ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬ ɤɨɪɪɨɡɢɢ. 

Ɂɧɚɱɢɬɟɥɶɧɵɣ ɭɪɨɜɟɧɶ ɢɡɧɨɫɚ, ɨɬɫɭɬɫɬɜɢɟ ɪɟɝɥɚɦɟɧɬɧɵɯ ɫɪɨɤɨɜ ɨɛɧɨɜɥɟɧɢɹ 
ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ, ɧɟ ɩɪɨɫɬɨɟ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɩɨɥɨɠɟɧɢɟ ɛɨɥɶɲɢɧɫɬɜɚ ɫɭɛɴɟɤɬɨɜ 
ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɬɪɟɛɭɸɬ ɪɟɚɥɢɡɚɰɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɧɚ ɨɫɧɨɜɟ ɦɟɯɚɧɢɡɦɨɜ 
ɚɧɬɢɤɪɢɡɢɫɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 
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ɈɐȱɇɄȺ ȿɎȿɄɌɂȼɇɈɋɌȱ ȱɈɇɈɈȻɆȱɇɇɈȽɈ ɁɇȿɋɈɅȿɇɇə 
ȼɂɋɈɄɈɆȱɇȿɊȺɅȱɁɈȼȺɇɂɏ ȼɈȾ 

Ɍɪɭɫ ȱ.Ɇ., ɚɫɩɿɪɚɧɬ, Ɇɚɤɚɪɟɧɤɨ ȱ.Ɇ., ɤ.ɬ.ɧ., ɫ.ɧ.ɫ. 
ɇɚɰɿɨɧɚɥɶɧɢɣ ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɍɤɪɚʀɧɢ «Ʉɢʀɜɫɶɤɢɣ ɩɨɥɿɬɟɯɧɿɱɧɢɣ ɿɧɫɬɢɬɭɬ» 

ɉɪɨɛɥɟɦɚ ɝɨɫɩɨɞɚɪɫɶɤɨ-ɩɢɬɧɨɝɨ ɜɨɞɨɫɩɨɠɢɜɚɧɧɹ ɬɚ ɨɯɨɪɨɧɢ ɩɨɜɟɪɯɧɟɜɢɯ ɿ 
ɩɿɞɡɟɦɧɢɯ ɜɨɞ ɜɿɞ ɡɚɛɪɭɞɧɟɧɶ ɦɿɧɟɪɚɥɿɡɨɜɚɧɢɦɢ ɫɬɿɱɧɢɦɢ ɜɨɞɚɦɢ ɩɨɬɪɟɛɭє ɧɟɝɚɣɧɨɝɨ 
ɜɢɪɿɲɟɧɧɹ. Ɉɫɨɛɥɢɜɨ ɝɨɫɬɪɨ ɜɨɧɚ ɫɬɨʀɬɶ ɜ ɝɭɫɬɨɡɚɫɟɥɟɧɢɯ ɩɪɨɦɢɫɥɨɜɢɯ ɪɟɝɿɨɧɚɯ ɬɚ 
ɩɿɜɞɟɧɧɢɯ ɨɛɥɚɫɬɹɯ ɍɤɪɚʀɧɢ, ɳɨ ɩɨɜ'ɹɡɚɧɨ ɡɿ ɡɪɨɫɬɚɸɱɢɦ ɞɟɮɿɰɢɬɨɦ ɩɢɬɧɨʀ ɜɨɞɢ, 
ɡɚɛɪɭɞɧɟɧɧɹɦ ɨɫɧɨɜɧɢɯ ɞɠɟɪɟɥ ɰɟɧɬɪɚɥɿɡɨɜɚɧɨɝɨ ɝɨɫɩɨɞɚɪɫɶɤɨ-ɩɢɬɧɨɝɨ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ. 
ȼɨɞɚ ɦɚɥɢɯ ɪɿɱɨɤ ɡɚɯɿɞɧɨɝɨ ɿ ɰɟɧɬɪɚɥɶɧɨɝɨ Ⱦɨɧɛɚɫɭ ɫɬɚє ɧɟɩɪɢɞɚɬɧɨɸ ɞɥɹ ɩɨɬɪɟɛ 
ɫɿɥɶɫɶɤɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɿ ɤɭɥɶɬɭɪɧɨ-ɩɨɛɭɬɨɜɢɯ ɰɿɥɟɣ ɱɟɪɟɡ ɡɧɚɱɧɟ ɩɟɪɟɜɢɳɟɧɧɹ ɪɿɜɧɹ 
ɦɿɧɟɪɚɥɿɡɚɰɿʀ. ɇɚ Ⱦɨɧɛɚɫɿ ɫɤɥɚɥɚɫɹ ɩɚɪɚɞɨɤɫɚɥɶɧɚ ɫɢɬɭɚɰɿɹ – ɪɟɝɿɨɧɭ ɧɟ ɜɢɫɬɚɱɚє ɩɢɬɧɨʀ 
ɜɨɞɢ, ɚ ɲɚɯɬɧɿ ɜɨɞɢ, ɹɤɿ ɜɿɞɜɨɞɹɬɶ ɭ ɜɟɥɢɤɢɯ ɨɛɫɹɝɚɯ, ɧɟ ɥɢɲɟ ɧɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɞɥɹ 
ɩɨɞɨɥɚɧɧɹ ɞɟɮɿɰɢɬɭ ɜɨɞɢ, ɚɥɟ ɿ ɩɪɢɡɜɨɞɹɬɶ ɞɨ ɩɨɝɿɪɲɟɧɧɹ ɹɤɨɫɬɿ ɜɨɞɢ ɜ ɩɪɢɪɨɞɧɢɯ 
ɜɨɞɨɣɦɚɯ, ɱɚɫɬɨ є ɩɪɢɱɢɧɨɸ ɩɿɞɬɨɩɥɟɧɧɹ ɧɚɫɟɥɟɧɢɯ ɩɭɧɤɬɿɜ. Ɇɨɠɧɚ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ, ɳɨ 
ɩɪɚɤɬɢɱɧɨ ɜɫɿ ɩɨɜɟɪɯɧɟɜɿ ɜɨɞɨɣɦɢ ɤɪɚʀɧɢ, ɚ ɜ ɨɤɪɟɦɢɯ ɪɟɝɿɨɧɚɯ ɿ ɩɿɞɡɟɦɧɿ ɜɨɞɢ ɧɟ 
ɜɿɞɩɨɜɿɞɚɸɬɶ ɜɢɦɨɝɚɦ ɞɨ ɞɠɟɪɟɥ ɩɢɬɧɨɝɨ ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ. Ɂɧɚɱɧɨɸ ɦɿɪɨɸ ɰɟ ɨɛɭɦɨɜɥɟɧɨ 
ɩɿɞɜɢɳɟɧɧɹɦ ɪɿɜɧɹ ɦɿɧɟɪɚɥɿɡɚɰɿʀ ɜɨɞɢ. Ɍɨɦɭ ɧɚɣɛɿɥɶɲ ɪɚɰɿɨɧɚɥɶɧɢɦ ɪɿɲɟɧɧɹɦ є ɫɬɜɨɪɟɧɧɹ 
ɦɚɥɨɜɿɞɯɨɞɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɞɟɦɿɧɟɪɚɥɿɡɚɰɿʀ ɜɨɞɢ, ɳɨ ɞɨɡɜɨɥɢɬɶ ɩɿɞɜɢɳɢɬɢ ɟɮɟɤɬɢɜɧɿɫɬɶ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɿɫɰɟɜɢɯ ɜɨɞɧɢɯ ɪɟɫɭɪɫɿɜ ɿ ɬɚɤɨɠ ɜɢɪɿɲɢɬɢ ɩɪɨɛɥɟɦɭ ɡɚɛɟɡɩɟɱɟɧɧɹ 
ɩɿɞɩɪɢєɦɫɬɜ ɿ ɧɚɫɟɥɟɧɧɹ ɹɤɿɫɧɨɸ ɜɨɞɨɸ. 

Ɉɫɬɚɧɧɿɦ ɱɚɫɨɦ ɩɪɢ ɨɩɪɿɫɧɟɧɧɿ ɜɨɞɢ ɜɫɟ ɲɢɪɲɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɛɚɪɨɦɟɦɛɪɚɧɧɿ 
ɩɪɨɰɟɫɢ ɨɱɢɳɟɧɧɹ ɜɨɞɢ Д1Ж ɬɚ ɪɟɚɝɟɧɬɧɿ ɦɟɬɨɞɢ ДβЖ. ȼɢɤɨɪɢɫɬɚɧɧɹ ɛɚɪɨɦɟɦɛɪɚɧɧɢɯ 
ɦɟɬɨɞɿɜ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɭɬɜɨɪɟɧɧɹ ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ ɤɨɧɰɟɧɬɪɚɬɿɜ ɡ ɜɢɫɨɤɢɦ ɜɦɿɫɬɨɦ ɿɨɧɿɜ 
ɠɨɪɫɬɤɨɫɬɿ, ɯɥɨɪɢɞɿɜ ɿ ɫɭɥɶɮɚɬɿɜ. Ɂɚɫɬɨɫɭɜɚɧɧɹ ɪɟɚɝɟɧɬɧɢɯ ɦɟɬɨɞɿɜ ɞɥɹ ɩɟɪɟɪɨɛɤɢ 
ɭɫɤɥɚɞɧɸєɬɶɫɹ ɜɢɫɨɤɨɸ ɜɚɪɬɿɫɬɸ ɜɢɫɨɤɨɨɫɧɨɜɧɢɯ ɚɥɸɦɿɧɿєɜɢɯ ɤɨɚɝɭɥɹɧɬɿɜ, ɜɢɬɪɚɬɚ ɹɤɢɯ ɜ 
ɞɚɧɢɯ ɩɪɨɰɟɫɚɯ ɞɨɫɢɬɶ ɡɧɚɱɧɚ. Ȼɿɥɶɲ ɞɨɰɿɥɶɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜɢɫɨɤɨɨɫɧɨɜɧɿ ɚɧɿɨɧɿɬɢ ɜ 
ɨɫɧɨɜɧɿɣ ɮɨɪɦɿ, ɳɨ ɡɚɛɟɡɩɟɱɢɬɶ ɜɢɥɭɱɟɧɧɹ ɯɥɨɪɢɞɿɜ, ɫɭɥɶɮɚɬɿɜ ɡ ɨɞɧɨɱɚɫɧɢɦ 
ɩɨɦ'ɹɤɲɟɧɧɹɦ ɪɨɡɱɢɧɿɜ. ɉɪɨɰɟɫɢ ɡɧɟɫɨɥɟɧɧɹ ɬɚ ɩɨɦ'ɹɤɲɟɧɧɹ ɜɨɞɢ ɩɪɢ ɨɛɪɨɛɰɿ ɧɚ 
ɚɧɿɨɧɿɬɚɯ ɜ ɨɫɧɨɜɧɿɣ ɮɨɪɦɿ ɪɨɡɝɥɹɧɭɬɿ ɜ ɪɨɛɨɬɚɯ Дγ-5]. ɍ ɡɜ'ɹɡɤɭ ɡ ɰɢɦ ɦɟɬɨɸ ɪɨɛɨɬɢ ɛɭɥɨ 
ɜɢɜɱɟɧɧɹ ɩɪɨɰɟɫɿɜ ɿɨɧɨɨɛɦɿɧɧɨɝɨ ɜɢɥɭɱɟɧɧɹ ɡ ɜɨɞɢ ɫɭɥɶɮɚɬɿɜ ɿ ɯɥɨɪɢɞɿɜ ɡ ɨɞɧɨɱɚɫɧɢɦ 
ɩɨɦ'ɹɤɲɟɧɧɹ ɪɨɡɱɢɧɿɜ ɡ ɩɿɞɜɢɳɟɧɢɦɢ ɪɿɜɧɹɦɢ ɦɿɧɟɪɚɥɿɡɚɰɿʀ ɿ ɠɨɪɫɬɤɨɫɬɿ. 

ɉɪɨ ɟɮɟɤɬɢɜɧɿɫɬɶ ɩɨɦ’ɹɤɲɟɧɧɹ ɜɨɞɢ ɿ ɫɨɪɛɰɿʀ ɯɥɨɪɢɞɿɜ ɿ ɫɭɥɶɮɚɬɿɜ ɧɚ ɚɧɿɨɧɿɬɿ Ⱥȼ-17-
8 ɜ Ɉɇ- ɮɨɪɦɿ (Vɿ=β0 ɦɥ) ɦɨɠɧɚ ɫɭɞɢɬɢ ɩɨ ɜɢɯɿɞɧɢɦ ɤɪɢɜɢɦ ɫɨɪɛɰɿʀ, ɳɨ ɧɚɜɟɞɟɧɿ ɧɚ ɪɢɫ.1.  

 
Ɋɢɫɭɧɨɤ 1 – Ɂɚɥɟɠɧɿɫɬɶ ɠɨɪɫɬɤɨɫɬɿ (1), ɤɨɧɰɟɧɬɪɚɰɿʀ ɯɥɨɪɢɞɿɜ (β) ɬɚ ɫɭɥɶɮɚɬɿɜ (γ) ɜɿɞ 

ɩɪɨɩɭɳɟɧɨɝɨ ɪɨɡɱɢɧɭ ɱɟɪɟɡ ɚɧɿɨɧɿɬ Ⱥȼ-17-8 ɜ Ɉɇ--ɮɨɪɦɿ (Vɿ = β0 ɫɦ3) 
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əɤ ɜɢɞɧɨ ɡ ɪɢɫɭɧɤɭ ɠɨɪɫɬɤɿɫɬɶ ɜ ɩɟɪɲɢɯ 400 ɦɥ ɡɧɢɠɭєɬɶɫɹ ɞɨ 1,β-β,0 ɦɝ-ɟɤɜ/ɞɦ3, ɩɪɢ 
ɰɶɨɦɭ ɤɨɧɰɟɧɬɪɚɰɿɹ ɯɥɨɪɢɞɿɜ ɫɬɚɧɨɜɢɬɶ 0,1-0,1β ɦɝ-ɟɤɜ/ɞɦ3, ɪɇ ɩɿɞɜɢɳɭєɬɶɫɹ ɞɨ 10,β-10,6. 
ȼ ɩɟɪɲɢɯ γ00 ɦɥ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɨɜɧɟ ɜɢɥɭɱɟɧɧɹ ɫɭɥɶɮɚɬɿɜ.  

ɉɟɪɲɿ 500 ɦɥ ɨɛɪɨɛɥɟɧɨɝɨ ɤɨɧɰɟɧɬɪɚɬɭ ɡɦɿɲɚɥɢ ɩɿɫɥɹ ɱɨɝɨ ɨɬɪɢɦɚɥɢ ɪɨɡɱɢɧ ɡ 
ɧɚɫɬɭɩɧɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢμ ɀ = 4,8 ɦɝ-ɟɤɜ/ɞɦ3, ɋ(ɋɚ2+) = 0,5γ ɦɝ-ɟɤɜ/ɞɦ3, ɋ(εР2+) = 
4,β7 ɦɝ-ɟɤɜ/ɞɦ3, ɋ(SO4

2-) = β,98 ɦɝ-ɟɤɜ/ɞɦ3, ɋ(ɋl-) = 1,06 ɦɝ-ɟɤɜ/ɞɦ3. Ⱦɚɧɢɣ ɪɨɡɱɢɧ ɦɨɠɧɚ 
ɫɤɢɞɚɬɢ ɭ ɜɨɞɨɣɦɢ, ɩɿɫɥɹ ɤɨɪɟɤɰɿʀ ɪɇ. ɋɥɿɞ ɜɿɞɦɿɬɢɬɢ, ɳɨ ɩɪɢ ɜɿɞɫɬɨɸɜɚɧɧɿ ɫɭɦɿɲɿ 
ɪɨɡɱɢɧɿɜ ɩɪɨɬɹɝɨɦ 5 ɞɿɛ ɪɇ ɡɧɢɠɭєɬɶɫɹ ɞɨ 8,β-8,5, ɚ ɜɦɿɫɬ ɿɨɧɿɜ ɦɚɝɧɿɸ ɞɨ β-γ ɦɝ-ɟɤɜ/ɞɦ3. 

Ʉɪɿɦ ɬɨɝɨ, ɹɤ ɜɢɞɧɨ ɡ ɪɢɫ.1, ɫɩɨɱɚɬɤɭ ɜɿɞɛɭɜɚєɬɶɫɹ ɫɨɪɛɰɿɹ ɫɭɥɶɮɚɬɿɜ ɿ ɯɥɨɪɢɞɿɜ , ɩɿɫɥɹ 
ɱɨɝɨ ɜɿɞɛɭɜɚєɬɶɫɹ ɜɢɬɿɫɧɟɧɧɹ ɯɥɨɪɢɞɿɜ ɡ ɚɧɿɨɧɿɬɭ ɫɭɥɶɮɚɬɚɦɢ ɭ ɡɜ’ɹɡɤɭ ɡ ɛɿɥɶɲɨɸ 
ɫɟɥɟɤɬɢɜɧɿɫɬɸ ɩɨ ɞɜɨɡɚɪɹɞɧɢɦ ɿɨɧɚɦ ɩɨɪɿɜɧɹɧɨ ɡ ɨɞɧɨɡɚɪɹɞɧɢɦɢ. 

ɉɨɦ'ɹɤɲɟɧɧɹ ɪɨɡɱɢɧɭ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɚ ɪɚɯɭɧɨɤ ɡɚɦɿɧɢ ɯɥɨɪɢɞɿɜ ɿ ɫɭɥɶɮɚɬɿɜ, ɳɨ 
ɜɢɥɭɱɚɸɬɶɫɹ ɡ ɪɨɡɱɢɧɭ, ɧɚ ɝɿɞɪɨɤɫɢɞ ɚɧɿɨɧɢ. ȿɮɟɤɬɢɜɧɿɫɬɶ ɩɪɨɰɟɫɭ ɨɛɭɦɨɜɥɸєɬɶɫɹ 
ɬɟɦɩɟɪɚɬɭɪɨɸ, ɪɇ ɫɟɪɟɞɨɜɢɳɚ ɬɚ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɤɚɪɛɨɧɚɬɿɜ. ɉɪɢ ɧɢɡɶɤɿɣ ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɨɫɬɚɧɧɿɯ ɡɜ'ɹɡɭɜɚɧɧɹ ɿɨɧɿɜ ɤɚɥɶɰɿɸ ɜɿɞɛɭɜɚєɬɶɫɹ ɧɟɞɨɫɬɚɬɧɶɨ ɟɮɟɤɬɢɜɧɨ. Ⱦɚɧɿ ɩɪɨɰɟɫɢ 
ɨɩɢɫɭɸɬɶɫɹ ɧɚɫɬɭɩɧɢɦɢ ɪɟɚɤɰɿɹɦɢμ 

ɉ-N+(CH3)3OH- + Cl- ļ ɉ-N+(CH3)3Cl- + OH- (1) 
2 ɉ-N+(CH3)3OH- + SO4

2- ļ Дɉ-N+(CH3)3]2SO4
2- + 2OH- (2) 

ɞɟ ɉ - ɮɪɚɝɦɟɧɬ ɦɚɬɪɢɰɿ ɩɨɥɿɦɟɪɭ ɿɨɧɿɬɭ, ɩɨɜ'ɹɡɚɧɢɣ ɡ ɬɪɢɦɟɬɢɥɚɦɨɧɿɣɧɨɸ ɝɪɭɩɨɸ. 
Ca(HCO3)2 + OH- ļ CКCЇ3Ļ + HCЇ3

- + H2O (3) 
Mg2+ + 2OH- ļ εР(ЇH)2Ļ (4) 
Ⱦɥɹ ɨɰɿɧɤɢ ɟɮɟɤɬɢɜɧɨɫɬɿ ɩɪɨɰɟɫɿɜ ɿɨɧɨɨɛɦɿɧɧɨɝɨ ɨɱɢɳɟɧɧɹ ɩɨɬɪɿɛɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɧɟ 

ɥɢɲɟ ɡɧɚɱɟɧɧɹ ɨɛɦɿɧɧɨʀ єɦɧɨɫɬɿ ɜ ɩɪɨɰɟɫɿ ɫɨɪɛɰɿʀ, ɚɥɟ ɿ ɟɮɟɤɬɢɜɧɿɫɬɶ ɪɟɝɟɧɟɪɚɰɿʀ ɚɧɿɨɧɿɬɭ. 
Ɋɟɝɟɧɟɪɚɰɿɸ ɚɧɿɨɧɿɬɭ ɩɪɨɜɨɞɢɥɢ 4,0 % ɪɨɡɱɢɧɨɦ ІКЇH. ɉɪɢ ɩɢɬɨɦɿɣ ɜɢɬɪɚɬɿ ɪɨɡɱɢɧɭ 
ɪɟɚɝɟɧɬɭ 4 ɞɦ3/ɞɦ3 ɫɬɭɩɿɧɶ ɪɟɝɟɧɟɪɚɰɿʀ Ⱥȼ-17-8 ɜ Ɉɇ- ɮɨɪɦɿ ɩɨ ɫɭɥɶɮɚɬɚɦ ɿ ɯɥɨɪɢɞɚɦ 
ɫɬɚɧɨɜɢɬɶ ɩɨɧɚɞ 70%. ɉɪɢ ɩɢɬɨɦɿɣ ɜɢɬɪɚɬɿ ɥɭɝɭ 10 ɫɦ3/ɫɦ3 ɫɬɭɩɿɧɶ ɞɟɫɨɪɛɰɿʀ ɫɭɥɶɮɚɬɿɜ 
ɫɬɚɧɨɜɢɬɶ 88,β8%, ɯɥɨɪɢɞɿɜ – 100 %. Ɉɬɠɟ, ɟɮɟɤɬɢɜɧɿɫɬɶ ɪɟɝɟɧɟɪɚɰɿʀ ɜɢɡɧɚɱɚєɬɶɫɹ 
ɩɢɬɨɦɨɸ ɜɢɬɪɚɬɨɸ ɥɭɝɭ ɿ ɩɿɞɜɢɳɭєɬɶɫɹ ɩɪɢ ɡɛɿɥɶɲɟɧɧɿ ɨɫɬɚɧɧɶɨʀ.  

ȼ ɰɿɥɨɦɭ, ɞɚɧɢɣ ɫɩɨɫɿɛ ɩɟɪɟɪɨɛɤɢ ɤɨɧɰɟɧɬɪɚɬɿɜ ɦɨɠɟ ɛɭɬɢ ɩɟɪɫɩɟɤɬɢɜɧɢɦ, ɹɤɳɨ 
ɪɟɝɟɧɟɪɚɰɿɣɧɿ ɪɨɡɱɢɧɢ ɩɟɪɟɪɨɛɥɹɬɢ ɡɚ ɦɟɬɨɞɢɤɨɸ, ɨɩɢɫɚɧɨɸ ɜ ɪɨɛɨɬɿ Д6Ж, ɳɨ ɡɚɛɟɡɩɟɱɭє 
ɨɬɪɢɦɚɧɧɹ ɿɡ ɧɢɯ ɪɨɡɱɢɧɭ ɥɭɝɭ, ɫɿɪɱɚɧɨʀ ɤɢɫɥɨɬɢ ɬɚ ɝɿɩɨɯɥɨɪɢɬɭ ɧɚɬɪɿɸ. 
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ɉɍɌɂ Ɋȿɒȿɇɂə ɉɊɈȻɅȿɆɕ ɇȿɏȼȺɌɄɂ ɉɊɂɊɈȾɇɕɏ ɊȿɋɍɊɋɈȼ. 

ɄɈɆɉɅȿɄɋɇɈȿ ɂɋɉɈɅɖɁɈȼȺɇɂȿ ɋɕɊɖə 

Ɇɢɳɟɧɤɨ ɋ.Ⱥ. ɝɪɭɩɩɚ ɏɌ-11ɞ, ɒɚɩɨɜɚɥɨɜɚ ɂ.ɇ.. ɤ.ɬ.ɧ. ɞɨɰɟɧɬ 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦɟɧɢ ȼɥɚɞɢɦɢɪɚ Ⱦɚɥɹ (ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤ) 

ɂɧɬɟɧɫɢɜɧɨɟ ɪɚɡɜɢɬɢɟ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɩɨɬɪɟɛɥɟɧɢɹ 
ɫɵɪɶɟɜɵɯ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɱɟɪɟɡ ɤɚɠɞɵɟ ɞɟɫɹɬɶ 
ɥɟɬ ɩɨɬɪɟɛɥɟɧɢɟ ɝɚɡɚ, ɧɟɮɬɢ ɢ ɭɝɥɹ ɜɨɡɪɚɫɬɚɟɬ ɜ ɞɜɚ ɪɚɡɚ. Ɂɚ ɩɨɫɥɟɞɧɢɟ ɞɜɚɞɰɚɬɶ ɥɟɬ 
ɱɟɥɨɜɟɱɟɫɬɜɨ ɞɨɛɵɥɨ 70% ɧɟɮɬɢ ɢ 50% ɭɝɥɹ, ɨɬ ɜɫɟɝɨ ɤɨɥɢɱɟɫɬɜɚ, ɞɨɛɵɬɨɝɨ ɡɚ ɜɫɸ 
ɢɫɬɨɪɢɸ ɱɟɥɨɜɟɱɟɫɬɜɚ.  

Ɉɫɧɨɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜ ɪɟɲɟɧɢɢ ɩɪɨɛɥɟɦɵ ɷɤɨɧɨɦɢɢ ɫɵɪɶɹ ɹɜɥɹɸɬɫɹ ɪɚɡɪɚɛɨɬɤɚ 
ɢ ɩɪɢɦɟɧɟɧɢɟ ɤɨɦɩɥɟɤɫɧɵɯ ɦɟɬɨɞɨɜ ɟɝɨ ɩɟɪɟɪɚɛɨɬɤɢ. 

ɋ ɤɨɦɩɥɟɤɫɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɵɪɶɹ ɫɨɩɪɢɤɚɫɚɸɬɫɹ ɩɪɨɛɥɟɦɚ ɩɟɪɟɪɚɛɨɬɤɢ ɢ 
ɭɬɢɥɢɡɚɰɢɢ ɩɨɛɨɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɢ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜ ɢ ɩɪɢɦɟɧɟɧɢɟ ɢɯ ɜ ɤɚɱɟɫɬɜɟ 
ɜɬɨɪɢɱɧɵɯ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ. ȼ ɫɨɜɪɟɦɟɧɧɨɣ  ɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɧɟ 
ɞɨɥɠɧɨ ɛɵɬɶ ɨɬɯɨɞɨɜ. Ʌɸɛɵɟ ɨɬɯɨɞɵ – ɷɬɨ ɯɢɦɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɢ ɞɨɥɠɧɵ 
ɫɬɚɬɶ ɫɵɪɶɟɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɩɪɨɞɭɤɬɨɜ. ɉɨɷɬɨɦɭ ɨɬɯɨɞɵ ɫɥɟɞɭɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ 
ɤɚɤ ɜɬɨɪɢɱɧɵɟ ɦɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ. ɉɨɱɬɢ ɜ ɤɚɠɞɨɦ ɯɢɦɢɱɟɫɤɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɪɨɦɟ 
ɰɟɥɟɜɨɝɨ ɩɪɨɞɭɤɬɚ ɨɛɪɚɡɭɸɬɫɹ ɩɨɛɨɱɧɵɟ ɩɪɨɞɭɤɬɵ, ɤɨɬɨɪɵɟ ɧɟ ɧɚɯɨɞɢɥɢ ɩɪɢɦɟɧɟɧɢɹ ɢ 
ɢɞɭɬ ɜ ɨɬɯɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɉɪɢɱɢɧɵ ɩɨɹɜɥɟɧɢɹ ɨɬɯɨɞɨɜ ɫɚɦɵɟ ɪɚɡɥɢɱɧɵɟμ ɩɪɢɦɟɫɢ ɜ 
ɫɵɪɶɟ, ɧɢɡɤɚɹ ɫɟɥɟɤɬɢɜɧɨɫɬɶ ɫɥɨɠɧɵɯ ɪɟɚɤɰɢɣ, ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɫɬɶ ɫɵɪɶɹ. ɇɚ ɤɚɠɞɨɦ 
ɩɪɟɞɩɪɢɹɬɢɢ ɨɛɵɱɧɨ ɨɛɪɚɡɭɸɬɫɹ ɬɪɢ ɜɢɞɚ ɨɬɯɨɞɨɜμ ɠɢɞɤɢɟ, ɬɜɟɪɞɵɟ ɢ ɝɚɡɨɨɛɪɚɡɧɵɟ. 

Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɮɟɧɨɥɚ ɤɭɦɨɥɶɧɵɦ ɦɟɬɨɞɨɦ, ɨɛɪɚɡɭɟɬɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɩɨɛɨɱɧɨɝɨ ɩɪɨɞɭɤɬɚ – ɚɰɟɬɨɧɚ. ɂ ɷɬɨ ɹɜɥɹɟɬɫɹ ɫɟɪɶɟɡɧɨɣ ɩɪɨɛɥɟɦɨɣ, ɬɚɤ ɤɚɤ 
ɚɰɟɬɨɧ ɧɟ ɧɚɯɨɞɢɬ ɷɤɜɢɜɚɥɟɧɬɧɨɝɨ ɪɵɧɤɚ ɫɛɵɬɚ. ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ 
ɬɟɯɧɨɥɨɝɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɚɹ ɪɟɰɢɤɥ ɚɰɟɬɨɧɚμ 
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ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɯɥɨɪɩɪɨɢɡɜɨɞɧɵɯ, ɜ ɤɚɱɟɫɬɜɟ ɩɨɛɨɱɧɨɝɨ ɩɪɨɞɭɤɬɚ ɨɛɪɚɡɭɟɬɫɹ 
ɝɚɡɨɨɛɪɚɡɧɵɣ HCХ, ɤɨɬɨɪɵɣ ɪɚɧɟɟ ɫɛɪɚɫɵɜɚɥɢ ɜ ɚɬɦɨɫɮɟɪɭ. ɇɚ ɫɨɜɪɟɦɟɧɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɚɯ HCХ (ɝ), ɩɪɨɯɨɞɹ ɫɢɫɬɟɦɭ ɨɱɢɫɬɤɢ ɢ ɩɨɝɥɨɳɟɧɢɟ ɜɨɞɨɣ ɜ ɪɟɰɢɤɥɟ, ɩɨɥɭɱɚɸɬ 
ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɭɸ ɫɨɥɹɧɭɸ ɤɢɫɥɨɬɭ. 

ȼ ɪɟɲɟɧɢɢ ɬɨɩɥɢɜɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ ɦɨɠɧɨ ɧɚɦɟɬɢɬɶ ɞɜɚ ɧɚɩɪɚɜɥɟɧɢɹμ 
ɭɝɥɭɛɥɟɧɢɟ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɢ ɝɚɡɚ ɢ ɜɨɜɥɟɱɟɧɢɟ ɭɝɥɹ ɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɬɨɩɥɢɜ. 

Ɍɜɟɪɞɵɟ ɨɬɯɨɞɵ ɯɪɚɧɹɬɫɹ ɜ ɨɬɜɚɥɚɯ, ɩɨɫɬɟɩɟɧɧɨ ɧɚɤɚɩɥɢɜɚɹɫɶ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɩɪɟɞɩɪɢɹɬɢɹ. ɂɯ ɫɠɢɝɚɸɬ, ɡɚɤɚɩɵɜɚɸɬ ɢ ɫɛɪɚɫɵɜɚɸɬ ɜ ɫɬɚɪɵɟ ɜɵɪɚɛɨɬɤɢ. Ɇɟɠɞɭ ɬɟɦ ɜ 
ɨɬɜɚɥɚɯ ɫɨɞɟɪɠɚɬɫɹ ɦɢɥɥɢɨɧɵ ɬɨɧɧ ɜɟɳɟɫɬɜ, ɤɨɬɨɪɵɟ ɩɭɬɟɦ ɦɟɯɚɧɢɱɟɫɤɨɣ, ɬɟɪɦɢɱɟɫɤɨɣ 
ɢɥɢ ɯɢɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɦɨɠɧɨ ɩɪɟɜɪɚɬɢɬɶ ɜ ɩɨɥɟɡɧɵɟ ɩɪɨɞɭɤɬɵ 

Ɋɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɹɠɟɥɨɫɪɟɞɧɵɯ ɝɢɞɪɨɰɢɤɥɨɧɨɜ, ɞɥɹ 
ɢɡɜɥɟɱɟɧɢɹ ɜɬɨɪɢɱɧɨɝɨ ɬɨɩɥɢɜɚ ɢɡ ɩɨɪɨɞɧɵɯ ɨɬɜɚɥɨɜ, ɬɟɪɪɢɤɨɧɨɜ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɨɱɟɧɶ 
ɚɤɬɭɚɥɶɧɨɣ ɬɟɦɨɣ ɞɥɹ ɍɤɪɚɢɧɵ. Ⱥɧɚɥɢɡ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɨɩɵɬ ɩɟɪɟɪɚɛɨɬɤɢ 
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ɧɟɤɨɬɨɪɵɯ ɩɨɪɨɞɧɵɯ ɨɬɜɚɥɨɜ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɢɡɜɥɟɱɟɧɢɟ ɭɝɨɥɶɧɨɣ ɮɪɚɤɰɢɢ ɷɤɨɧɨɦɢɱɟɫɤɢ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢ ɟɟ ɫɨɞɟɪɠɚɧɢɢ ɜ ɨɬɜɚɥɶɧɨɣ ɩɨɪɨɞɟ ɛɨɥɟɟ 10%. 

ɂɡ ɧɟɤɨɬɨɪɵɯ ɨɬɯɨɞɨɜ, ɫɪɟɞɧɹɹ ɡɨɥɶɧɨɫɬɶ ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɥɹɟɬ 81%, ɦɨɠɟɬ ɛɵɬɶ 
ɢɡɜɥɟɱɟɧɨ 10-1β% ɭɝɨɥɶɧɨɣ ɮɪɚɤɰɢɢ ɡɨɥɶɧɨɫɬɶɸ 10-15%. 

ɍɝɨɥɶɧɵɟ ɪɟɝɢɨɧɵ ɡɚɧɢɦɚɸɬ 60 ɬɵɫ. ɤɦ2 ɩɥɨɳɚɞɢ ɬɟɪɪɢɬɨɪɢɢ ɍɤɪɚɢɧɵ. ɉɪɢ 
ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɞɨɛɵɱɟ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɭɝɨɥɶɧɨɝɨ ɬɨɜɚɪɧɨɝɨ ɬɨɩɥɢɜɚ ɨɛɪɚɡɭɟɬɫɹ 
ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ, ɤɨɬɨɪɵɟ ɫɤɥɚɞɢɪɭɸɬɫɹ ɜ ɩɨɪɨɞɧɵɯ ɨɬɜɚɥɚɯ 
ɲɚɯɬ ɢ ɨɛɨɝɚɬɢɬɟɥɶɧɵɯ ɮɚɛɪɢɤ, ɲɥɚɦɨɜɵɯ ɨɬɫɬɨɣɧɢɤɚɯ ɢ ɢɥɨɧɚɤɨɩɢɬɟɥɹɯ. ɋɟɣɱɚɫ ɜ 
ɍɤɪɚɢɧɟ ɛɨɥɟɟ 1050 ɩɨɪɨɞɧɵɯ ɨɬɜɚɥɨɜ, ɚ ɬɚɤɠɟ ɪɚɡɥɢɱɧɵɯ ɨɬɫɬɨɣɧɢɤɨɜ, ɜ ɤɨɬɨɪɵɯ 
ɧɚɯɨɞɢɬɫɹ ɛɨɥɟɟ 85 ɦɥɧ ɬɨɧɧ ɢɥɢ 101,4 ɦɥɧ ɦ2

 
ɲɥɚɦɨɜ ɢ ɢɥɨɜ. Ɂɚ ɩɨɫɥɟɞɧɢɟ 10 ɥɟɬ ɨɛɳɢɣ 

ɨɛɴɟɦ ɨɛɪɚɡɨɜɚɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ  ɜ ɍɤɪɚɢɧɟ ɩɨ ɷɤɫɩɟɪɬɧɵɦ ɨɰɟɧɤɚɦ ɫɨɫɬɚɜɥɹɟɬ 
450-640 ɦɥɧ ɬɨɧɧ ɜ ɝɨɞ. 

ȼɨɩɪɨɫ ɩɨɥɭɱɟɧɢɹ ɧɟɬɨɩɥɢɜɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢɡ ɨɬɯɨɞɨɜ ɭɝɨɥɶɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 
ɨɱɟɧɶ ɚɤɬɭɚɥɟɧ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ. Ƚɥɚɜɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ – ɷɬɨ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ ɤɚɤ ɧɚɢɛɨɥɟɟ ɞɨɫɬɭɩɧɨɟ ɩɨ ɬɟɯɧɢɱɟɫɤɢɦ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ. Ƚɉ 
«ɍɤɪɧɢɢɨɛɨɝɚɳɟɧɢɟ» ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɚɜɚ ɢ ɫɜɨɣɫɬɜ ɨɬɯɨɞɨɜ ɮɥɨɬɚɰɢɢ 
ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɢɯ ɜ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɤɟɪɚɦɢɤɢ, ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɩɨɪɢɫɬɵɯ ɡɚɩɨɥɧɢɬɟɥɟɣ ɛɟɬɨɧɚ ɫ ɩɨɥɭɱɟɧɢɟɦ ɚɝɥɨɩɨɪɢɬɚ ɢ ɤɟɪɚɦɡɢɬɚ, ɢɡɭɱɟɧɨ ɩɪɢɦɟɧɟɧɢɟ 
ɨɬɯɨɞɨɜ ɭɝɥɟɨɛɨɝɚɳɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɤɥɢɧɤɟɪɧɨɣ ɞɨɛɚɜɤɢ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɧɢɡɤɨɦɚɪɨɱɧɵɯ 
ɰɟɦɟɧɬɨɜ, ɩɪɨɜɨɞɢɥɫɹ ɩɨɞɛɨɪ ɲɚɯɬɧɵɯ ɩɨɪɨɞ ɩɪɢɝɨɞɧɵɯ ɞɥɹ ɩɨɞɫɵɩɤɢ ɞɨɪɨɝ. Ʉ 
ɫɨɠɚɥɟɧɢɸ, ɷɬɢ ɪɚɡɪɚɛɨɬɤɢ ɩɨɤɚ ɧɟ ɜɨɫɬɪɟɛɨɜɚɧɵ. Ɉɬɜɚɥɶɧɵɟ ɩɨɪɨɞɵ ɟɳɟ ɧɟ ɩɨɥɭɱɢɥɢ 
ɲɢɪɨɤɨɝɨ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

ȿɫɥɢ 10–β0 ɥɟɬ ɧɚɡɚɞ ɩɨɬɪɟɛɧɨɫɬɢ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɜ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜɚɯ, 
ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɚɯ, ɯɢɦɢɱɟɫɤɨɦ ɫɵɪɶɟ ɭɞɨɜɥɟɬɜɨɪɹɥɢɫɶ ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɨɛɴɟɦɚ 
ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ, ɬɨ ɫɟɣɱɚɫ ɫ ɪɨɫɬɨɦ ɫɟɛɟɫɬɨɢɦɨɫɬɢ  ɢ ɭɯɭɞɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɞɨɛɵɜɚɟɦɨɣ 
ɧɟɮɬɢ, ɬɚɤɨɣ ɩɨɞɯɨɞ ɧɟɪɚɰɢɨɧɚɥɟɧ. ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɫɨɡɞɚɧɢɟ ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɨɣ 
ɬɟɯɧɨɥɨɝɢɢ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ, ɜ ɤɨɬɨɪɨɣ ɜɵɯɨɞ ɰɟɧɧɵɯ ɫɜɟɬɥɵɯ ɩɪɨɞɭɤɬɨɜ ɭɜɟɥɢɱɢɜɚɥɫɹ 
ɛɵ ɡɚ ɫɱɟɬ ɭɦɟɧɶɲɟɧɢɹ ɞɨɥɢ ɬɹɠɟɥɵɯ ɨɫɬɚɬɤɨɜ ɜ ɜɢɞɟ ɦɚɡɭɬɨɜ, ɝɭɞɪɨɧɨɜ, ɜɚɤɭɭɦ-ɨɫɬɚɬɤɨɜ 
ɢ ɬ.ɞ. ȼ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɷɬɨ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɩɭɬɶ. Ƚɥɭɛɨɤɚɹ ɯɢɦɢɱɟɫɤɚɹ 
ɩɟɪɟɪɚɛɨɬɤɚ ɷɬɢɯ ɨɫɬɚɬɤɨɜ, ɭɜɟɥɢɱɢɜɚɟɬ ɜɵɯɨɞ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ ɢ ɪɟɫɭɪɫɵ ɫɵɪɶɹ ɞɥɹ 
ɧɟɮɬɟɯɢɦɢɢ ɛɟɡ ɭɜɟɥɢɱɟɧɢɹ ɧɟɮɬɟɞɨɛɵɱɢ. ɉɨɤɚɡɚɬɟɥɶ ɝɥɭɛɢɧɵ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɜ 
ɧɚɲɟɣ ɫɬɪɚɧɟ ɫɨɫɬɚɜɥɹɟɬ ɦɚɤɫɢɦɭɦ 65%. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɡɚɪɭɛɟɠɧɵɦɢ ɫɬɪɚɧɚɦɢ ɝɞɟ ɷɬɨɬ 
ɩɨɤɚɡɚɬɟɥɶ ɛɨɥɟɟ 80%. 

ɉɪɨɛɥɟɦɚ ɫɨɤɪɚɳɟɧɢɹ ɪɚɫɯɨɞɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚ ɬɨɩɥɢɜɧɵɟ ɰɟɥɢ, ɦɨɠɟɬ ɛɵɬɶ ɬɚɤ 
ɠɟ ɪɟɲɟɧɚ ɜɜɟɞɟɧɢɟɦ ɜ ɫɨɫɬɚɜ ɛɟɧɡɢɧɨɜ ɦɟɬɚɧɨɥɚ ɢ ɟɝɨ ɩɪɨɢɡɜɨɞɧɵɯ ɢ ɩɨɥɭɱɟɧɢɟɦ ɱɟɪɟɡ 
ɦɟɬɚɧɨɥ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ. ɑɚɫɬɢɱɧɨ ɷɬɚ ɡɚɞɚɱɚ ɞɨɥɠɧɚ ɪɟɲɚɬɶɫɹ ɩɭɬɟɦ ɫɨɡɞɚɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɞɜɢɝɚɬɟɥɟɣ, ɧɨ ɨɫɧɨɜɧɚɹ ɪɨɥɶ ɩɪɢɧɚɞɥɟɠɢɬ ɯɢɦɢɱɟɫɤɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

ɇɨɜɨɣ ɷɬɚɩɨɦ ɜ ɪɚɡɜɢɬɢɢ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜ ɛɭɞɟɬ ɫɨɡɞɚɧɢɟ ɢ ɩɨɫɬɟɩɟɧɧɵɣ 
ɩɟɪɟɯɨɞ ɧɚ ɤɚɬɚɥɢɬɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɨɫɧɨɜɧɨɣ ɫɵɪɶɟɜɨɣ ɛɚɡɨɣ ɤɨɬɨɪɵɯ ɫɬɚɧɭɬ 
ɩɪɢɪɨɞɧɵɣ ɝɚɡ ɢ ɭɝɨɥɶ.  

ȼɟɞɭɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɟɬɚɧɨɥɚ, ɤɨɬɨɪɚɹ 
ɩɨɡɜɨɥɢɬ ɦɧɨɝɢɟ ɜɚɠɧɟɣɲɢɟ ɩɪɨɞɭɤɬɵ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɢɡ ɧɟɮɬɹɧɨɝɨ ɛɟɧɡɢɧɚ ɱɟɪɟɡ ɷɬɢɥɟɧ, 
ɩɨɥɭɱɚɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ ɫɢɧɬɟɡ–ɝɚɡɚ ɢɥɢ ɱɟɪɟɡ ɦɟɬɚɧɨɥ. ɗɬɨ ɨɬɤɪɵɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɪɚɡɜɢɬɢɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ ɧɚ ɨɫɧɨɜɟ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɧɟɮɬɢ ɫɵɪɶɹ 
– ɭɝɥɹ ɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ. Ɍɚɤɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɫɭɳɟɫɬɜɨɜɚɥɚ ɢ ɪɚɧɶɲɟ, ɩɨɫɤɨɥɶɤɭ ɩɪɨɰɟɫɫɵ 
ɝɚɡɢɮɢɤɚɰɢɢ ɭɝɥɹ ɢ ɤɨɧɜɟɪɫɢɢ ɦɟɬɚɧɚ ɜ ɫɢɧɬɟɡ–ɝɚɡ ɞɚɜɧɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɩɪɨɦɵɲɥɟɧɧɨɣ 
ɯɢɦɢɢ. Ɉɞɧɚɤɨ ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɬɟɯɧɢɤɢ ɢ ɬɟɯɧɨɥɨɝɢɢ ɨɝɪɚɧɢɱɢɜɚɥ ɷɬɨ ɧɚɩɪɚɜɥɟɧɢɟ 
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ɯɢɦɢɱɟɫɤɨɝɨ ɩɪɟɜɪɚɳɟɧɢɹ ɭɝɥɹ ɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɥɢɲɶ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɚɦɦɢɚɤɚ ɢ 
ɦɟɬɚɧɨɥɚ. Ⱥ ɜɨɡɦɨɠɧɨ ɩɨɥɭɱɚɬɶ ɷɬɢ ɩɪɨɞɭɤɬɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ ɫɢɧɬɟɡ–ɝɚɡɚ ɢɥɢ ɱɟɪɟɡ 
ɦɟɬɚɧɨɥ (ɪɢɫ. 1).  

CH2Cl    CH2OH

+NH3

CH2=CHCl

Óãî ëü

2 ÑÎ  + Í 2Î  + 0,5 Î 2                ÑÎ  + Í 2

 ÑÎ  + 2 Í 2              ÑÍ 3Î Í

2 ÑÍ 3Î Í       ÑÍ 2=ÑÍ 2 +Í 2Î

ï î ëè ì åðèçàöèÿ

ÑÍ 2    ÑÍ 2
n

î êèñëåí èå
ÑÍ 2    ÑÍ 2

Î

ýò èëåí ãëèêî ëü

+ Í 2Î

ýò àí î ëàì è í û

ãè ï î õëî ðèðî âàí èå ãèäðî ò àöèÿ
ÑÍ 3   ÑÍ 2Î Í

àöåò àëüäåãèä

àëêèëèðî âàí èå
       áåí çî ëà

ýò èëáåí çî ë

Ñ6Í 5   ÑÍ =ÑÍ 2

ãàëî ãåí èðî âàí èå

ÑÍ 2Cl   CH2Cl

óêñóñí àÿ êèñëî ò à

âèí èëàöåò àò

Ï ÂÀ

ýò èëåí ãëèêî ëü

 
Ɋɢɫ. 1.ɉɪɨɢɡɜɨɞɫɬɜɨ ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɞɭɤɬɨɜ ɢɡ ɭɝɥɹ ɢ ɫɢɧɬɟɡ–ɝɚɡɚ. 
 
ɗɬɨ ɨɬɤɪɵɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ ɧɚ 

ɨɫɧɨɜɟ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɧɟɮɬɢ ɫɵɪɶɹ – ɭɝɥɹ ɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ. Ɍɚɤɚɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɫɭɳɟɫɬɜɨɜɚɥɚ ɢ ɪɚɧɶɲɟ, ɩɨɫɤɨɥɶɤɭ ɩɪɨɰɟɫɫɵ ɝɚɡɢɮɢɤɚɰɢɢ ɭɝɥɹ ɢ ɤɨɧɜɟɪɫɢɢ ɦɟɬɚɧɚ ɜ 
ɫɢɧɬɟɡ-ɝɚɡ ɞɚɜɧɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɩɪɨɦɵɲɥɟɧɧɨɣ ɯɢɦɢɢ. Ɉɞɧɚɤɨ ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɬɟɯɧɢɤɢ ɢ 
ɬɟɯɧɨɥɨɝɢɢ ɨɝɪɚɧɢɱɢɜɚɥ ɷɬɨ ɧɚɩɪɚɜɥɟɧɢɟ ɯɢɦɢɱɟɫɤɨɝɨ ɩɪɟɜɪɚɳɟɧɢɹ ɭɝɥɹ ɢ ɩɪɢɪɨɞɧɨɝɨ 
ɝɚɡɚ ɥɢɲɶ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɚɦɦɢɚɤɚ ɢ ɦɟɬɚɧɨɥɚ. 

Ʌɢɬɟɪɚɬɭɪɚ. 
1. ɏɚɪɥɚɦɩɢɞɢ ɏ.ɗ. ɉɪɨɛɥɟɦɵ ɫɵɪɶɹ. – ɏɢɦɢɹ, 1999.  
β. Ʌɟɛɟɞɟɜ ɇ.ɇ. ɏɢɦɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɨɫɧɨɜɧɨɝɨ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɢ ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɝɨ 

ɫɢɧɬɟɡɚ. – Ɇ.μ ɏɢɦɢɹ, 1988.  
γ. Ʌɚɫɬɭɯɿɧ ɘ.Ɉ., ȼɨɪɨɧɨɜ ɋ.Ⱥ. Ɉɪɝɚɧɿɱɧɚ ɯɿɦɿɹ. Ʌɶɜɿɜ „ɐɟɧɬɪ Єɜɪɨɩɢ”, β001.  
4. Ⱦɠ. Ɍɟɞɞɟɪ ɉɪɨɦɢɫɥɨɜɚ ɨɪɝɚɧɿɱɧɚ ɯɿɦɿɹ. Ɇμ ȼɵɫɲɚɹ ɲɤɨɥɚ,1990. 

 
ȾȿɎȱɄɋȺɐȱȲ ɁȼЙəɁȺɇɇɈȽɈ ɇȱɌɊɈȽȿɇɍ ȾɂɆɈȼɂɏ ȽȺɁȱȼ Ɍȿɋ 

Ʉɚɩɥɭɧ Ɇ.ȼ.1, ɋɟɪɞɸɤɨɜɚ Ɇ.Ƚ.2 
1Ʌɢɫɢɱɚɧɫɶɤɢɣ ɛɚɝɚɬɨɩɪɨɮɿɥɶɧɢɣ ɥɿɰɟɣ 

ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤμ Ɍɚɪɚɫɨɜ ȼ. ɘ., ɞɨɰ. ɤ.ɬ.ɧ. 
2Ɍɟɯɧɨɥɨɝɿɱɧɢɣ ɿɧɫɬɢɬɭɬ ɋɇɍ ɿɦ. ȼ.Ⱦɚɥɹ (ɦ. ɋєɜєɪɨɞɨɧɟɰɶɤ) 

ɇɟɡɚɥɟɠɧɿɫɬɶ ɫɭɱɚɫɧɨʀ ɞɟɪɠɚɜɢ ɜɿɞ ɩɨɫɬɚɱɚɥɶɧɢɤɿɜ ɟɧɟɪɝɟɬɢɱɧɢɯ ɪɟɫɭɪɫɿɜ є ɨɫɧɨɜɨɸ 
ɞɥɹ ɣɨɝɨ ɩɨɞɚɥɶɲɨɝɨ ɪɨɡɜɢɬɤɭ. 

Ɂɚ ɨɫɬɚɧɧɿ ɪɨɤɢ ɩɿɞɜɢɳɟɧɧɹ ɰɿɧ ɧɚ ɿɦɩɨɪɬɧɿ ɟɧɟɪɝɨɪɟɫɭɪɫɢ ɬɚ ɤɪɢɡɚ ɜɡɚєɦɨɜɿɞɧɨɫɢɧ ɡ 
Ɋɨɫɿɣɫɶɤɨɸ Ɏɟɞɟɪɚɰɿєɸ ɩɪɢɡɜɟɥɨ ɞɨ ɡɭɩɢɧɤɢ ɛɿɥɶɲɨɫɬɿ ɯɿɦɿɱɧɢɯ ɿ ɧɚɮɬɨɯɿɦɿɱɧɢɯ 
ɩɿɞɩɪɢєɦɫɬɜ ɍɤɪɚʀɧɢ. Єɞɢɧɢɦ ɚɥɶɬɟɪɧɚɬɢɜɧɢɦ ɜɿɬɱɢɡɧɹɧɢɦ ɞɠɟɪɟɥɨɦ ɟɧɟɪɝɿʀ ɡɚɥɢɲɚєɬɶɫɹ 
ɤɚɦ’ɹɧɟ ɜɭɝɿɥɥɹ. ɉɪɨɦɢɫɥɨɜɚ ɩɟɪɟɪɨɛɤɚ ɩɨɬɪɟɛɭє ɡɚɥɭɱɟɧɧɹ ɧɨɜɢɯ ɦɟɬɨɞɿɜ ɝɟɧɟɪɚɰɿʀ ɬɟɩɥɚ ɿ 
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ɭɬɢɥɿɡɚɰɿʀ ɜɿɞɯɨɞɿɜ, ɜ ɡɜ’ɹɡɤɭ ɡ ɧɟɨɛɯɿɞɧɨɫɬɿ ɡɚɥɭɱɚɬɢ ɪɿɡɧɿ ɜɢɞɢ ɩɚɥɢɜɚ ɬɚ ɟɮɟɤɬɢɜɧɟ ʀɯ 
ɜɢɤɨɪɢɫɬɚɧɧɹ, ɳɨ ɞɿɸɱɢ ɬɟɯɧɨɥɨɝɿʀ ɧɟ ɦɨɠɭɬɶ ɡɚɛɟɡɩɟɱɢɬɢ.  

Ɇɟɬɚ ɪɨɛɨɬɢμ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɟɧɟɪɝɟɬɢɱɧɨɝɨ ɿ ɯɿɦɿɱɧɨɝɨ 
ɩɨɬɟɧɰɿɚɥɭ ɜɭɝɿɥɥɹ. 

Ɂɚɞɚɱɿ ɞɨɫɥɿɞɠɟɧɧɹμ  
- ɞɨɫɥɿɞɠɟɧɧɹ ɜɥɚɫɬɢɜɨɫɬɟɣ ɨкɫиɞіɜ ɧіɬɪɨɝɟɧɭ; 
- ɩɪɨɜɟɫɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɞɟɮɿɤɫɚɰɿʀ ɡɜЙɹɡɚɧɧɨɝɨ ɧɿɬɪɨɝɟɧɭ ɭ ɩɪɢɫɭɬɧɨɫɬɿ ɤɢɫɧɸ. 
ȼɢɤɨɧɚɧɨ ɞɨɫɥɿɞɠɟɧɧɹ ɚɧɚɥɨɝɿɜ ɜɿɬɱɢɡɧɹɧɢɯ ɬɚ ɡɚɪɭɛɿɠɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɞɟɮɿɤɫɚɰɿʀ 

ɨɤɫɢɞɿɜ ɧɿɬɪɨɝɟɧɭ ɭ ɞɢɦɨɜɢɯ ɝɚɡɚɯ. ȼɢɡɧɚɱɟɧɿ ɮɚɤɬɨɪɢ, ɳɨ ɜɩɥɢɜɚɸɬɶ ɧɚ ɨɤɢɫɧɨ-ɜɿɞɧɨɜɧɿ 
ɪɟɚɤɰɿʀ ɡ ɧɿɬɪɨɝɟɧɨɦ.  

6NO + 4NH3 ĺ 5І2 + 6H2O  

6NO2 + 8NH3 ĺ 7І2 + 12H2O  

8NO + 2NH3 ĺ 5І2O + 3H2O  

5NO2 + 2NH3 ĺ 7ІЇ + γH2O  
ȿɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɤɚɡɚɥɢ, ɳɨ ɿɡ ɡɛɿɥɶɲɟɧɧɹɦ ɱɚɫɭ ɚɤɬɢɜɚɰɿʀ 

ɤɚɬɚɥɿɡɚɬɨɪɭ, ɡɦɟɧɲɭєɬɶɫɹ ɫɬɭɩɿɧɶ ɩɟɪɟɬɜɨɪɟɧɧɹ ɩɪɢ ɪɿɡɧɢɯ ɩɨɱɚɬɤɨɜɢɯ ɤɨɧɰɟɧɬɪɚɰɿɹɯ 
NOx. Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɫɹɝɧɭɬɚ ɫɬɭɩɿɧɶ ɩɟɪɟɬɜɨɪɟɧɧɹ ɫɤɥɚɥɚ 96,β5%. 

 
ɋɊȺȼɇɂɌȿɅɖɇȺə ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ ɉɊɈɆɕɒɅȿɇɇɕɏ ȺȾɋɈɊȻȿɇɌɈȼ 

Ʉɚɧɚɪɨɜɚ Ʉ.ɂ. ɫɬ. ɝɪ. ɌɇɊ-10ɦȾ 
ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɞɨɤ.ɬɟɯ.ɧɚɭɤ, ɞɨɰ. ɋɭɜɨɪɢɧ Ⱥ.ȼ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦɟɧɢ ȼɥɚɞɢɦɢɪɚ Ⱦɚɥɹ (ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤ) 
Ʉ ɨɫɧɨɜɧɵɦ ɜɢɞɚɦ ɩɪɨɦɵɲɥɟɧɧɵɯ ɚɞɫɨɪɛɟɧɬɨɜ ɫ ɡɚɞɚɧɧɨɣ ɩɨɪɢɫɬɨɣ ɫɬɪɭɤɬɭɪɨɣ 

ɨɬɧɨɫɹɬ ɚɤɬɢɜɧɵɟ ɭɝɥɢ, ɫɢɥɢɤɚɝɟɥɢ, ɚɤɬɢɜɧɵɣ ɨɤɫɢɞ ɚɥɸɦɢɧɢɹ, ɰɟɨɥɢɬɵ (ɩɪɢɪɨɞɧɵɟ ɢ 
ɫɢɧɬɟɬɢɱɟɫɤɢɟ), ɩɨɪɢɫɬɵɟ ɫɬɟɤɥɚ, ɩɪɢɪɨɞɧɵɟ ɝɥɢɧɢɫɬɵɟ ɦɚɬɟɪɢɚɥɵ, ɚ ɬɚɤɠɟ ɫɦɟɲɚɧɧɵɟ 
ɚɞɫɨɪɛɟɧɬɵ. 

Ɍɜɟɪɞɵɟ ɫɨɪɛɟɧɬɵ, ɤɚɤ ɩɪɚɜɢɥɨ, ɨɬɥɢɱɚɸɬɫɹ ɜɧɭɬɪɟɧɧɟɣ ɫɬɪɭɤɬɭɪɨɣ, ɜɤɥɸɱɚɸɳɟɣ ɩɨɪɵ 
ɪɚɡɥɢɱɧɨɝɨ ɪɚɡɦɟɪɚ ɢ ɮɨɪɦɵ (ɦɢɤɪɨ-, ɦɟɡɨ- ɢ ɤɪɭɩɧɨɩɨɪɢɫɬɵɟ ɚɞɫɨɪɛɟɧɬɵ). 

ɉɨɪɢɫɬɵɟ ɚɤɬɢɜɧɵɟ ɭɝɥɢ ɫɨɫɬɨɹɬ ɜ ɨɫɧɨɜɧɨɦ ɢɡ ɭɝɥɟɪɨɞɚ ɢ ɹɜɥɹɸɬɫɹ ɩɪɨɞɭɤɬɨɦ 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɫɵɪɶɹ. ȼ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɭɝɥɢ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɝɚɡɨɜɵɟ, ɪɟɤɭɩɟɪɚɰɢɨɧɧɵɟ ɢ ɨɫɜɟɬɥɹɸɳɢɟ. 
Ʉɚɠɞɵɣ ɬɢɩ ɨɬɥɢɱɚɟɬɫɹ ɯɚɪɚɤɬɟɪɧɨɣ ɫɬɪɭɤɬɭɪɨɣ ɩɨɪ. 

ɉɨ ɫɜɨɟɣ ɯɢɦɢɱɟɫɤɨɣ ɩɪɢɪɨɞɟ ɫɢɥɢɤɚɝɟɥɶ ɹɜɥɹɟɬɫɹ ɝɢɞɪɚɬɢɪɨɜɚɧɧɵɦ ɚɦɨɪɮɧɵɦ 
ɤɪɟɦɧɟɡɟɦɨɦ ɫ ɨɛɳɟɣ ɮɨɪɦɭɥɨɣ SТЇ2 · nH2O.  

ɐɟɨɥɢɬɵ – ɷɬɨ ɚɥɸɦɨɫɢɥɢɤɚɬɵ, ɫɨɞɟɪɠɚɳɢɟ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɨɤɫɢɞɵ ɳɟɥɨɱɧɵɯ ɢ 
ɳɟɥɨɱɧɨɡɟɦɟɥɶɧɵɯ ɦɟɬɚɥɥɨɜν ɨɬɥɢɱɚɸɬɫɹ ɫɬɪɨɝɨ ɪɟɝɭɥɹɪɧɨɣ ɫɬɪɭɤɬɭɪɨɣ ɩɨɪ. Ɉɛɳɚɹ 
ɫɬɪɭɤɬɭɪɧɚɹ ɮɨɪɦɭɥɚ ɰɟɨɥɢɬɨɜ Ɇɟ2/nO  Al2O3   xSiO2  yH2Ї, ɝɞɟ Ɇɟ – ɤɚɬɢɨɧ ɳɟɥɨɱɧɨɝɨ ɢɥɢ 
ɳɟɥɨɱɧɨɡɟɦɟɥɶɧɨɝɨ ɦɟɬɚɥɥɚ, ɚ n – ɟɝɨ ɫɬɟɩɟɧɶ ɨɤɢɫɥɟɧɢɹ (ɜɚɥɟɧɬɧɨɫɬɶ).  

ɋɦɟɲɚɧɧɵɟ ɚɞɫɨɪɛɟɧɬɵ ɧɟ ɹɜɥɹɸɬɫɹ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɦɟɫɶɸ, ɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɩɪɨɞɭɤɬ, ɧɚɩɪɢɦɟɪ ɡɨɥɶ/ɝɟɥɶ-ɩɪɨɰɟɫɫɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɟɞɢɧɟɧɢɣ ɪɚɡɥɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ. 
ɂɯ ɫɬɪɭɤɬɭɪɚ ɫɨɫɬɚɜɥɟɧɚ ɢɡ ɱɚɫɬɢɰ ɫ ɪɚɡɦɟɪɚɦɢ, ɯɚɪɚɤɬɟɪɧɵɦɢ ɞɥɹ ɤɨɥɥɨɢɞɧɵɯ ɢɥɢ 
ɦɨɥɟɤɭɥɹɪɧɵɯ ɫɢɫɬɟɦ.  

ɉɨɪɢɫɬɵɟ ɫɬɟɤɥɚ ɩɨɥɭɱɚɸɬ ɩɭɬɟɦ ɜɵɳɟɥɚɱɢɜɚɧɢɹ ɧɚɬɪɢɟɜɨ-ɛɨɪɨɫɢɥɢɤɚɬɧɨɝɨ ɫɬɟɤɥɚ ɩɪɢ 
ɜɨɡɞɟɣɫɬɜɢɢ ɤɢɫɥɨɬ. ɉɨɪɢɫɬɭɸ ɫɬɪɭɤɬɭɪɭ ɬɚɤɢɯ ɚɞɫɨɪɛɟɧɬɨɜ ɨɩɪɟɞɟɥɹɸɬ ɫɨɫɬɚɜ ɢ ɫɬɪɭɤɬɭɪɚ 
ɢɫɯɨɞɧɨɝɨ ɫɬɟɤɥɚ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɹ ɟɝɨ ɜɚɪɤɢ.  

ɉɪɢɪɨɞɧɵɟ ɝɥɢɧɢɫɬɵɟ ɚɞɫɨɪɛɟɧɬɵ ɜɤɥɸɱɚɸɬ ɦɢɧɟɪɚɥɵ ɫ ɪɟɝɭɥɹɪɧɨɣ (ɨɛɵɱɧɨ ɫɥɨɢɫɬɨɣ) 
ɫɬɪɭɤɬɭɪɨɣ Д1Ж.  
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Ʉɪɨɦɟ ɨɬɦɟɱɟɧɧɵɯ, ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɩɨɹɜɢɥɫɹ ɰɟɥɵɣ ɪɹɞ ɧɨɜɵɯ ɜɢɞɨɜ ɚɞɫɨɪɛɰɢɨɧɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ, ɩɪɨɢɡɜɨɞɫɬɜɨ ɤɨɬɨɪɵɯ ɩɨɤɚ ɧɟ ɨɫɜɨɟɧɨ ɜ ɤɪɭɩɧɨɦ ɩɪɨɦɵɲɥɟɧɧɨɦ ɦɚɫɲɬɚɛɟ. Ʉ 
ɨɫɧɨɜɧɵɦ ɜɢɞɚɦ ɬɚɤɢɯ ɚɞɫɨɪɛɟɧɬɨɜ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɪɚɡɥɢɱɧɵɟ ɩɪɨɦɵɲɥɟɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɫ 
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ, ɮɭɥɥɟɪɟɧɵ, ɭɝɥɟɪɨɞ-ɭɝɥɟɪɨɞɧɵɟ, ɩɨɥɢɦɟɪɧɵɟ 
ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ. 

Ɋɚɡɧɨɜɢɞɧɨɫɬɶɸ ɦɚɬɟɪɢɚɥɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɨɱɢɫɬɤɟ ɝɚɡɨɜ ɢ ɠɢɞɤɨɫɬɟɣ, 
ɹɜɥɹɸɬɫɹ ɢɨɧɢɬɵ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɬɪɚɞɢɰɢɨɧɧɵɯ ɫɨɪɛɟɧɬɨɜ, ɢɨɧɢɬɵ ɨɛɥɚɞɚɸɬ ɤɨɦɩɥɟɤɫɧɵɦɢ 
ɫɜɨɣɫɬɜɚɦɢ ɚɞɫɨɪɛɟɧɬɨɜ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ, ɚɛɫɨɪɛɟɧɬɨɜ, ɯɟɦɨɫɨɪɛɟɧɬɨɜ. 

ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɞɫɨɪɛɟɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ ДβЖ. 
 

Ɍɚɛɥɢɰɚ 
ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɞɫɨɪɛɟɧɬɨɜ 

Ɍɢɩ ɚɞɫɨɪɛɟɧɬɚ Ⱥɤɬɢɜɧɵɟ 
ɭɝɥɢ 

Ⱥɤɬɢɜɧɵɣ ɨɤɫɢɞ 
ɚɥɸɦɢɧɢɹ 

ɋɢɥɢɤɚɝɟɥɶ ɐɟɨɥɢɬ 

ɇɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ, 
103 ɤɝ/ɦ3 

0,6-0,9 0,4-0,7 0,4-0,9 0,6-0,9 

Ɋɚɞɢɭɫ ɩɨɪ, ɧɦ 0,4-1,2 6,0-10,0 1,0-7,0 0,4-0,9 
ɍɞɟɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɦ2/ɤɝ (6 – 

17)⋅105 
(2 – 4)⋅105 (4 - 7,7)⋅105 (4 – 5)⋅105 

ɋɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɩɨɪ, ɫɦ3/ɝ 0,52-1,00 0,6-1,0 0,3-1,2 0,6 
Ɍɟɩɥɨɟɦɤɨɫɬɶ, ɤȾɠ/(ɤɝ-Ʉ) 0,84  0,92 0,92 0,5  
Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ, ȼɬ/(ɦ-Ʉ) 0,17—0,28 0,11 0,11 0,83-1,0 

 
Ⱦɨɫɬɚɬɨɱɧɨ ɚɤɬɢɜɧɵɦɢ ɩɨɝɥɨɬɢɬɟɥɹɦɢ NOɯ ɹɜɥɹɸɬɫɹ ɚɤɬɢɜɧɵɟ ɭɝɥɢ. Ɉɞɧɚɤɨ ɩɪɢ ɢɯ 

ɤɨɧɬɚɤɬɟ ɫ ɨɤɫɢɞɚɦɢ ɚɡɨɬɚ ɜɨɡɦɨɠɟɧ ɡɧɚɱɢɬɟɥɶɧɵɣ ɪɚɡɨɝɪɟɜ, ɩɪɢɜɨɞɹɳɢɣ ɤ ɜɨɡɝɨɪɚɧɢɸ ɭɝɥɹ. 
ɇɚɪɹɞɭ ɫ ɷɬɢɦ ɚɤɬɢɜɧɵɣ ɭɝɥɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɢɡɤɨɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɶɸ ɢ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. 

Ⱥɞɫɨɪɛɰɢɨɧɧɚɹ ɟɦɤɨɫɬɶ ɫɢɥɢɤɚɝɟɥɟɣ ɩɨ NOɯ ɜ γ-6 ɪɚɡ ɧɢɠɟ, ɱɟɦ ɭ ɚɤɬɢɜɧɵɯ ɭɝɥɟɣ, 
ɨɞɧɚɤɨ ɨɧɢ ɥɢɲɟɧɵ ɧɟɞɨɫɬɚɬɤɨɜ ɩɨɫɥɟɞɧɢɯ. ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɥɢɤɚɝɟɥɟɣ ɞɨɫɬɢɝɚɟɬɫɹ 
ɜɵɫɨɤɢɟ ɫɬɟɩɟɧɢ ɭɥɚɜɥɢɜɚɧɢɹ NOɯ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɫɬɚɬɨɱɧɵɦ ɤɨɧɰɟɧɬɪɚɰɢɹɦ ɞɨ 0,005%. 
Ɉɞɧɚɤɨ ɩɨ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɪɢɱɢɧɚɦ ɩɪɨɰɟɫɫ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɧɟ ɪɟɚɥɢɡɨɜɚɧ ДγЖ. 

Ɉɬɪɚɛɨɬɚɧɧɵɟ ɤɚɬɚɥɢɡɚɬɨɪɵ ɧɚɧɟɫɟɧɧɨɝɨ ɬɢɩɚ ɢɦɟɸɬ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɭɸ 
ɦɟɯɚɧɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ (ɞɨ 70-90 ɤɝ/ɫɦ2) ɢ ɪɚɡɜɢɬɭɸ ɩɨɜɟɪɯɧɨɫɬɶ (1-10 ɦ2/ɝ) Д4Ж, ɱɬɨ ɫɨɡɞɚɟɬ 
ɩɪɟɞɩɨɫɵɥɤɢ ɞɥɹ ɢɯ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɚɞɫɨɪɛɟɧɬɨɜ ɩɪɢ ɨɱɢɫɬɤɟ 
ɨɬɯɨɞɹɳɢɯ ɝɚɡɨɜ ɨɬ ɨɤɫɢɞɚ ɚɡɨɬɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɚɥɢɱɢɟ ɜ ɨɬɪɚɛɨɬɚɧɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɚɯ 
ɤɚɬɚɥɢɬɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɩɨɡɜɨɥɢɬ ɭɜɟɥɢɱɢɬɶ ɢɯ ɫɨɪɛɰɢɨɧɧɭɸ ɟɦɤɨɫɬɶ ɧɟ ɬɨɥɶɤɨ 
ɡɚ ɫɱɟɬ ɮɢɡɢɱɟɫɤɨɣ ɚɞɫɨɪɛɰɢɢ, ɧɨ ɢ ɡɚ ɫɱɟɬ ɯɟɦɨɫɨɪɛɰɢɢ. 

Ʌɢɬɟɪɚɬɭɪɚ 
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http://lab5.ru/promyshlennye-adsorbenty-i-ikh-osnovnye-kharakteristiki/. – Ɂɚɝɥɚɜɢɟ ɫ ɷɤɪɚɧɚ.  
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4. ɋɭɜɨɪɢɧ Ⱥ.ȼ., ɋɚɜɟɧɤɨɜ Ⱥ.ɋ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɧɢɤɟɥɶ-ɫɨɞɟɪɠɚɳɢɯ 

ɤɚɬɚɥɢɡɚɬɨɪɨɜ / Ⱥ.ȼ. ɋɭɜɨɪɢɧ, Ⱥ.ɋ. ɋɚɜɟɧɤɨɜ // IV Ɋɨɫɫɢɣɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ «ɉɪɨɛɥɟɦɵ 
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ɋɂɆȿɌɊɂɑɇȱ ɄɊɂɉɌɈɋɂɋɌȿɆɂ 

ɋɦɚɥɿɣ ȼ.ȼ., ɝɪɭɩɚ ɏɌ-1γɞν 
ɧɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ ɞɨɰ. ɤ.ɬ.ɧ. Ȼɪɨɞɫɶɤɢɣ Ɉ.Ʌ. 

Ɍɟɯɧɨɥɨɝɿɱɧɢɣ ɿɧɫɬɢɬɭɬ ɋɇɍ ɿɦ. ȼ. Ⱦɚɥɹ 

Аɤɬɭɚɥɶɧɿɫɬɶ ɩɪɨɛɥɟɦɢ 
ɋɬɜɨɪɟɧɧɹ ɫɬɿɣɤɢɯ ɤɪɢɩɬɨɫɢɫɬɟɦ є ɜɚɠɥɢɜɢɦ ɧɚɩɪɹɦɤɨɦ ɭ ɪɨɡɜɢɬɤɭ ɰɢɮɪɨɜɢɯ 

ɬɟɯɧɨɥɨɝɿɣ. Ɂɚɛɟɡɩɟɱɟɧɧɹ ɤɨɧɮɿɞɟɧɰɿɣɧɨɫɬɿ, ɚɜɬɟɧɬɢɱɧɨɫɬɿ, ɧɟɦɨɠɥɢɜɨɫɬɿ ɞɨɫɬɭɩɭ ɱɢ 
ɪɨɡɲɢɮɪɨɜɤɢ ɞɚɧɢɯ, ɡɚɯɢɫɬ ɫɢɫɬɟɦ ɰɿɧɧɢɯ ɞɚɧɢɯ (ɧɚɩɪɢɤɥɚɞ, ɭ ɛɚɧɤɿɜɫɶɤɿɣ ɫɩɪɚɜɿ) – 
ɝɨɥɨɜɧɿ ɰɿɥɿ, ɹɤɿ ɞɨɩɨɦɚɝɚɸɬɶ ɜɢɪɿɲɢɬɢ ɫɭɱɚɫɧɿ ɤɪɢɩɬɨɫɢɫɬɟɦɢ. 

əɜɢɳɟ ɫɢɦɟɬɪɿʀ – ɞɨɫɢɬɶ ɩɨɲɢɪɟɧɟ ɜ ɪɟɚɥɶɧɨɦɭ ɠɢɬɬɿ. ɋɚɦɟ ɬɨɦɭ ɜɨɧɨ ɜɿɞɧɚɣɲɥɨ 
ɜɬɿɥɟɧɧɹ ɜ ɛɚɝɚɬɶɨɯ ɝɚɥɭɡɹɯ ɧɚɭɤɢ, ɜɢɪɨɛɧɢɰɬɜɚ ɬɚ ɧɚɜɿɬɶ ɭ ɦɢɫɬɟɰɬɜɿ. Ɉɞɧɢɦ ɡ 
ɧɚɣɟɮɟɤɬɢɜɧɿɲɢɯ ɞɨɞɚɬɤɿɜ ɫɢɦɟɬɪɿʀ є ɫɬɜɨɪɟɧɧɹ ɫɢɦɟɬɪɢɱɧɢɯ ɤɪɢɩɬɨɫɢɫɬɟɦ. Ɍɚɤɿ 
ɤɪɢɩɬɨɫɢɫɬɟɦɢ ɜɿɞɨɦɿ ɞɨɫɢɬɶ ɞɚɜɧɨ, ɞɨɛɪɟ ɜɢɜɱɟɧɿ, ɞɨɫɬɚɬɧɶɨ ɲɜɢɞɤɿ ɬɚ ɩɪɨɫɬɿ ɭ ɪɟɚɥɿɡɚɰɿʀ. 
Ɉɞɧɚɤ, ɜɨɧɢ ɦɚɸɬɶ ɿ ɫɜɨʀ ɯɚɪɚɤɬɟɪɧɿ ɧɟɞɨɥɿɤɢ, ɬɚɤɿ ɹɤμ ɫɤɥɚɞɧɿɫɬɶ ɜ ɭɩɪɚɜɥɿɧɧɿ ɭ ɜɟɥɢɤɿɣ 
ɦɟɪɟɠɿ ɬɚ ɨɛɦɿɧɭ ɫɟɤɪɟɬɧɢɦɢ ɤɥɸɱɚɦɢ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɩɨɞɚɥɶɲɟ ɞɨɫɥɿɞɠɟɧɧɹ ɫɢɦɟɬɪɢɱɧɢɯ ɤɪɢɩɬɨɫɢɫɬɟɦ, ɜɢɹɜɥɟɧɧɹ ɬɚ 
ɭɫɭɧɟɧɧɹ ɧɟɞɨɥɿɤɿɜ є ɞɨɰɿɥɶɧɢɦ ɿ ɧɟɨɛɯɿɞɧɢɦ ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɦɚɤɫɢɦɚɥɶɧɨʀ ɛɟɡɩɟɤɢ ɜ 
ɛɚɝɚɬɶɨɯ ɝɚɥɭɡɹɯ.[1] 

Ɇɟɬɚ ɞɨɫɥɿɞɠɟɧɧɹ 
1. Ⱦɨɫɥɿɞɠɟɧɧɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɟɹɤɢɯ ɫɢɦɟɬɪɢɱɧɢɯ ɤɪɢɩɬɨɫɢɫɬɟɦν 
2. ɉɨɪɿɜɧɹɥɶɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɢɦɟɬɪɢɱɧɢɯ ɤɪɢɩɬɨɫɢɫɬɟɦ. ȼɢɹɜɥɟɧɧɹ ɩɟɪɟɜɚɝ ɿ 

ɧɟɞɨɥɿɤɿɜν 
3. Ɂɧɚɯɨɞɠɟɧɧɹ ɦɟɬɨɞɿɜ ɭɫɭɧɟɧɧɹ ɧɟɞɨɥɿɤɿɜ ɞɚɧɢɯ ɬɢɩɿɜ ɫɢɦɟɬɪɢɱɧɢɯ ɤɪɢɩɬɨɫɢɫɬɟɦ. 

ȼɢɤɥɚɞɟɧɧɹ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɿɚɥɭ 
ɋɢɦɟɬɪɿɹ (ɜɿɞ ɝɪɟɰ. ıυȝȝİĲρİȞ — ɦɿɪɹɬɢ ɪɚɡɨɦ) — ɜɥɚɫɬɢɜɿɫɬɶ ɨɛ'єɤɬɚ ɜɿɞɬɜɨɪɸɜɚɬɢ 

ɫɟɛɟ ɩɪɢ ɩɟɜɧɢɯ ɬɪɚɧɫɮɨɪɦɚɰɿɹɯ, ɹɤɿ ɧɚɡɢɜɚɸɬɶɫɹ ɨɩɟɪɚɰɿɹɦɢ ɫɢɦɟɬɪɿʀ. ɋɢɦɟɬɪɿɹ — 
ɩɟɪɟɞɭɫɿɦ ɝɟɨɦɟɬɪɢɱɧɟ ɩɨɧɹɬɬɹ, ɨɞɧɚɤ ɜɨɧɨ ɡɚɫɬɨɫɨɜɭєɬɶɫɹ ɬɚɤɨɠ ɳɨɞɨ ɧɟɝɟɨɦɟɬɪɢɱɧɢɯ 
ɨɛ'єɤɬɿɜ ɭ ɦɚɬɟɦɚɬɢɰɿ ɡɚɝɚɥɨɦ, ɿɧɲɢɯ ɧɚɭɤɚɯ: ɮɿɡɢɰɿ, ɯɿɦɿʀ, ɛɿɨɥɨɝɿʀ, ɿ ɜ ɿɧɲɢɯ ɝɚɥɭɡɹɯ 
ɥɸɞɫɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿμ ɮɿɥɨɫɨɮɿʀ,ɟɫɬɟɬɢɰɿ, ɫɨɰɿɨɥɨɝɿʀ, ɦɢɫɬɟɰɬɜɿ ɬɨɳɨ. 

 

 

 
 

Іɥɸɫɬɪɚɰɿɹ ɞɡɟɪɤɚɥɶɧɨʀ 
ɫɢɦɟɬɪɿʀ 

Іɥɸɫɬɪɚɰɿɹ ɰɟɧɬɪɚɥɶɧɨʀ 
ɫɢɦɟɬɪɿʀ ɋɢɦɟɬɪɿɹ ɜ ɩɪɢɪɨɞɿ 

 
ɒɢɮɪɭɜɚɧɧɹ ɡ ɫɢɦɟɬɪɢɱɧɢɦɢ ɤɥɸɱɚɦɢ — ɫɯɟɦɚ ɲɢɮɪɭɜɚɧɧɹ, ɭ ɹɤɿɣ ɤɥɸɱ 

ɲɢɮɪɭɜɚɧɧɹ, ɬɚ ɤɥɸɱ ɞɟɲɢɮɪɭɜɚɧɧɹ ɡɛɿɝɚɸɬɶɫɹ, ɚɛɨ ɨɞɢɧ ɥɟɝɤɨ ɨɛɱɢɫɥɸєɬɶɫɹ ɡ ɿɧɲɨɝɨ ɬɚ 
ɧɚɜɩɚɤɢ, ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ ɚɫɢɦɟɬɪɢɱɧɨɝɨ, ɞɟ ɤɥɸɱ ɞɟɲɢɮɪɭɜɚɧɧɹ ɜɚɠɤɨ ɨɛɱɢɫɥɢɬɢ.[2] 

ȼɢɞɢ ɫɢɦɟɬɪɢɱɧɢɯ ɲɢɮɪɿɜ: 

https://uk.wikipedia.org/wiki/%D0%93%D1%80%D0%B5%D1%86%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
https://uk.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D1%96%D1%8F_%D1%81%D0%B8%D0%BC%D0%B5%D1%82%D1%80%D1%96%D1%97
https://uk.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BD%D1%8F%D1%82%D1%82%D1%8F
https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%A4%D1%96%D0%B7%D0%B8%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%A5%D1%96%D0%BC%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%91%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%A4%D1%96%D0%BB%D0%BE%D1%81%D0%BE%D1%84%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%95%D1%81%D1%82%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%A1%D0%BE%D1%86%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9C%D0%B8%D1%81%D1%82%D0%B5%D1%86%D1%82%D0%B2%D0%BE
https://uk.wikipedia.org/wiki/%D0%9A%D0%BB%D1%8E%D1%87_%D1%88%D0%B8%D1%84%D1%80%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%9A%D0%BB%D1%8E%D1%87_%D1%88%D0%B8%D1%84%D1%80%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%9A%D0%BB%D1%8E%D1%87_%D0%B4%D0%B5%D1%88%D0%B8%D1%84%D1%80%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%90%D1%81%D0%B8%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%87%D0%BD%D0%B5_%D1%88%D0%B8%D1%84%D1%80%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%92%D0%B0%D0%B6%D0%BA%D0%BE_%D0%BE%D0%B1%D1%87%D0%B8%D1%81%D0%BB%D0%B8%D1%82%D0%B8
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AES (ɚɧɝɥ. Advanced Encryption Standard) - ɫɢɦɟɬɪɢɱɧɢɣ ɚɥɝɨɪɢɬɦ ɛɥɨɱɧɨɝɨ 
ɲɢɮɪɭɜɚɧɧɹ(ɪɨɡɦɿɪ ɛɥɨɤɚ 1β8 ɛɿɬ, ɤɥɸɱ 1β8/19β/β56 ɛɿɬ), ɮɿɧɚɥɿɫɬ ɤɨɧɤɭɪɫɭ AES ɿ 
ɩɪɢɣɧɹɬɢɣ ɜ ɹɤɨɫɬɿ ɚɦɟɪɢɤɚɧɫɤɨɝɨ ɫɬɚɧɞɚɪɬɭɲɢɮɪɭɜɚɧɧɹ ɭɪɹɞɨɦ ɋɒȺ. ȼɢɛɿɪ ɩɪɢɩɚɜ ɧɚ 
AES ɡ ɪɨɡɪɚɯɭɜɚɧɧɹɦ ɧɚ ɲɢɪɨɤɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɿ ɚɤɬɢɜɧɢɣ ɚɧɚɥɿɡ ɚɥɝɨɪɢɬɦɭ, ɹɤ ɰɟ ɛɭɥɨ ɿɡ 
ɣɨɝɨ ɩɨɩɟɪɟɞɧɢɤɨɦ, DES. Ⱦɟɪɠɚɜɧɢɣ ɿɧɫɬɢɬɭɬ ɫɬɚɧɞɚɪɬɿɜ ɿ ɬɟɯɧɨɥɨɝɿɣ (ɚɧɝɥ. National 
Institute of Standards and Technology, ІIST) ɋɒȺ ɨɩɭɛɥɿɤɭɜɚɜ ɩɨɩɟɪɟɞɧɸ ɫɩɟɰɢɮɿɤɚɰɿɸ 
AES β6 ɠɨɜɬɧɹ 2001 ɪɨɤɭ, ɩɿɫɥɹ ɩ'ɹɬɢɥɿɬɧɶɨʀ ɩɿɞɝɨɬɨɜɤɢ. β6 ɬɪɚɜɧɹ 2002 ɪɨɤɭ AES 
ɨɝɨɥɨɲɟɧɨ ɫɬɚɧɞɚɪɬɨɦ ɲɢɮɪɭɜɚɧɧɹ. ɋɬɚɧɨɦ ɧɚ 2009 ɪɿɤ AES є ɨɞɧɢɦ ɿɡ ɧɚɣɩɨɲɢɪɟɧɿɲɢɯ 
ɚɥɝɨɪɢɬɦɿɜ ɫɢɦɟɬɪɢɱɧɨɝɨ ɲɢɮɪɭɜɚɧɧɹ. [6]  

ɒɢɮɪ AES є ɞɨɫɢɬɶ ɧɚɞɿɣɧɢɦ, ɳɨɛ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɣɨɝɨ ɞɥɹ ɡɚɯɢɫɬɭ ɜɿɞɨɦɨɫɬɟɣ, ɳɨ 
ɫɬɚɧɨɜɥɹɬɶ ɞɟɪɠɚɜɧɭ ɬɚєɦɧɢɰɸ (ɚɧɝɥ. МХКЬЬТПТОН ТЧПШЫЦКЭТШЧ). Ⱥɠ ɞɨ ɪɿɜɧɹ SECRET ɛɭɥɨ 
ɞɨɡɜɨɥɟɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɤɥɸɱɿ ɞɨɜɠɢɧɨɸ 1β8 ɛɿɬ, ɞɥɹ ɪɿɜɧɹ TЇP SECRET ɛɭɥɢ 
ɩɨɬɪɿɛɧɿ ɤɥɸɱɿ ɞɨɜɠɢɧɨɸ 19β ɿ β56 ɛɿɬ. [6]  

ɇɚ ɜɿɞɦɿɧɭ ɜɿɞ ɛɿɥɶɲɨɫɬɿ ɿɧɲɢɯ ɲɢɮɪɿɜ AES ɦɚє ɩɪɨɫɬɟ ɦɚɬɟɦɚɬɢɱɧɟ ɨɩɢɫ. ɐɟ 
ɬɭɪɛɭɜɚɥɨ ɜ ɬɨɦɭ ɱɢɫɥɿ ɿ ɇɿɥɶɫɚ Ɏɟɪɝɸɫɨɧɚ (ɚɧɝɥ. ІТОХЬ FОЫРЮЬШЧ), ɹɤɢɣ ɭ ɫɜɨʀɣ ɪɨɛɨɬɿ 
ɡɚɡɧɚɱɢɜ, ɳɨ ɛɟɡɩɟɤɚ ɲɢɮɪɭ ґɪɭɧɬɭєɬɶɫɹ ɧɚ ɧɨɜɨɦɭ ɧɟɩɟɪɟɜɿɪɟɧɨɦɭ ɩɪɢɩɭɳɟɧɧɿ ɩɪɨ 
ɫɤɥɚɞɧɿɫɬɶ ɜɢɪɿɲɟɧɧɹ ɩɟɜɧɢɯ ɜɢɞɿɜ ɪɿɜɧɹɧɶ (ɚɧɝɥ. «TСО ЬОМЮЫТЭв ШП RТУЧНКОХ НОЩОЧНЬ ШЧ К ЧОа 
and untested hardness assumption: it is computationally infeasible to solve equations of this type 
»), ɚ ɬɚɤɨɠ Ȼɪɸɫɚ ɒɧɚɣɟɪɚ, ɹɤɢɣ ɧɚɩɢɫɚɜ ɭ ɫɩɿɥɶɧɿɣ ɡ ɇɿɥɶɫɨɦ ɤɧɢɡɿμ 

“АО СКvО ШЧО МrТtТМТsm ШП AES: аО НШЧ't quТtО trust tСО sОМurТtв… АСКt МШЧМОrЧs us tСО 
mШst КЛШut AES Тs Тts sТmpХО КХРОЛrКТМ struМturО… NШ ШtСОr ЛХШМФ МТpСОr аО ФЧШа ШП СКs such a 

simple algebraic representation. We have no idea whether this leads to an attack or not, but not 

ФЧШаТЧР Тs rОКsШЧ ОЧШuРС tШ ЛО sФОptТМКХ КЛШut tСО usО ШП AES” 

ȽɈɋɌ 28147-89 — ɪɚɞɹɧɫɶɤɢɣ ɿ ɪɨɫɿɣɫɶɤɢɣ ɫɬɚɧɞɚɪɬ ɫɢɦɟɬɪɢɱɧɨɝɨ ɲɢɮɪɭɜɚɧɧɹ, 
ɜɜɟɞɟɧɢɣ ɜ 1990 ɪɨɰɿ, ɬɚɤɨɠ є ɫɬɚɧɞɚɪɬɨɦ ɋɇȾ. ɉɨɜɧɚ ɧɚɡɜɚ - «ȽɈɋɌ β8147-89 ɋɢɫɬɟɦɢ 
ɨɛɪɨɛɤɢ ɿɧɮɨɪɦɚɰɿʀ. Ɂɚɯɢɫɬ ɤɪɢɩɬɨɝɪɚɮɿɱɧɢɣ. Ⱥɥɝɨɪɢɬɦ ɤɪɢɩɬɨɝɪɚɮɿɱɧɨɝɨ ɩɟɪɟɬɜɨɪɟɧɧɹ». 
Ȼɥɨɤɨɜɢɣ ɲɢɮɪɨɚɥɝɨɪɢɬɦ. ɉɪɢ ɜɢɤɨɪɢɫɬɚɧɧɿ ɦɟɬɨɞɭ ɲɢɮɪɭɜɚɧɧɹ ɡ ɝɚɦɦɭɜɚɧɧɹɦ ɦɨɠɟ 
ɜɢɤɨɧɭɜɚɬɢ ɮɭɧɤɰɿʀ ɩɨɬɨɤɨɜɨɝɨ ɲɢɮɪɨɚɥɝɨɪɢɬɦɚ.[4] 

ɉɟɪɟɜɚɝɢ ȽɈɋɌɚ: 
1) ɛɟɡɩɟɪɫɩɟɤɬɢɜɧɿɫɬɶ ɚɬɚɤɢ ɩɨɜɧɢɦ ɩɟɪɟɛɨɪɨɦ (БSδ-ɚɬɚɤɢ ɜ ɨɛɥɿɤ ɧɟ ɛɟɪɭɬɶɫɹ, 

ɨɫɤɿɥɶɤɢ ʀɯ ɟɮɟɤɬɢɜɧɿɫɬɶ ɧɚ ɞɚɧɢɣ ɦɨɦɟɧɬ ɩɨɜɧɿɫɬɸ ɧɟ ɞɨɜɟɞɟɧɚ)ν 
2) ɟɮɟɤɬɢɜɧɿɫɬɶ ɪɟɚɥɿɡɚɰɿʀ ɿ, ɜɿɞɩɨɜɿɞɧɨ, ɜɢɫɨɤɭ ɲɜɢɞɤɨɞɿɸ ɧɚ ɫɭɱɚɫɧɢɯ ɤɨɦɩ'ɸɬɟɪɚɯν 
3) ɧɚɹɜɧɿɫɬɶ ɡɚɯɢɫɬɭ ɜɿɞ ɧɚɜ'ɹɡɭɜɚɧɧɹ ɩɨɦɢɥɤɨɜɢɯ ɞɚɧɢɯ (ɜɢɪɨɛɥɟɧɧɹ ɢɦɢɬɨɜɫɬɚɜɤɢ) ɿ 

ɨɞɧɚɤɨɜɢɣ ɰɢɤɥ ɲɢɮɪɭɜɚɧɧɹ ɭ ɜɫɿɯ ɱɨɬɢɪɶɨɯ ɚɥɝɨɪɢɬɦɚɯ ȽɈɋɌɭ.[4] 
ɉɪɨɛɥɟɦɢ: 
1) ɧɟ ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɤɪɢɩɬɨɫɬɨɣɤɨɫɬɶ ɚɥɝɨɪɢɬɦɭ, ɧɟ ɡɧɚɸɱɢ ɡɚɡɞɚɥɟɝɿɞɶ ɬɚɛɥɢɰɿ 

ɡɚɦɿɧν 
2) ɪɟɚɥɿɡɚɰɿʀ ɚɥɝɨɪɢɬɦɭ ɜɿɞ ɪɿɡɧɢɯ ɜɢɪɨɛɧɢɤɿɜ ɦɨɠɭɬɶ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɪɿɡɧɿ ɬɚɛɥɢɰɿ 

ɡɚɦɿɧ ɿ ɦɨɠɭɬɶ ɛɭɬɢ ɧɟɫɭɦɿɫɧɿ ɦɿɠ ɫɨɛɨɸν 
3) ɦɨɠɥɢɜɿɫɬɶ ɧɚɜɦɢɫɧɨɝɨ ɧɚɞɚɧɧɹ ɫɥɚɛɤɢɯ ɬɚɛɥɢɰɶ ɡɚɦɿɧ ɥɿɰɟɧɡɭɸɬɶ ɨɪɝɚɧɚɦɢ ɊɎν  
4) ɩɨɬɟɧɰɿɣɧɚ ɦɨɠɥɢɜɿɫɬɶ (ɜɿɞɫɭɬɧɿɫɬɶ ɡɚɛɨɪɨɧɢ ɜ ɫɬɚɧɞɚɪɬɿ) ɜɢɤɨɪɢɫɬɚɧɧɹ ɬɚɛɥɢɰɶ 

ɡɚɦɿɧɢ, ɜ ɹɤɢɯ ɜɭɡɥɢ ɧɟ є ɩɟɪɟɫɬɚɧɨɜɤɚɦɢ, ɳɨ ɦɨɠɟ ɩɪɢɡɜɟɫɬɢ ɞɨ ɧɚɞɡɜɢɱɚɣɧɨɝɨ ɡɧɢɠɟɧɧɹ 
ɫɬɿɣɤɨɫɬɿ ɲɢɮɪɭ.[4] 

 
DES (ɚɧɝɥ. Data Encryption Standard) — ɰɟ ɫɢɦɟɬɪɢɱɧɢɣ ɚɥɝɨɪɢɬɦ ɲɢɮɪɭɜɚɧɧɹ ɞɚɧɢɯ, 

ɫɬɚɧɞɚɪɬ ɲɢɮɪɭɜɚɧɧɹ ɩɪɢɣɧɹɬɢɣ ɭɪɹɞɨɦ ɋɒȺ ɿɡ 1976 ɞɨ ɤɿɧɰɹ 1990-ɯ, ɡ ɱɚɫɨɦ ɧɚɛɭɜ 
ɦɿɠɧɚɪɨɞɧɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ. ɓɟ ɡ ɱɚɫɭ ɫɜɨɝɨ ɪɨɡɪɨɛɥɟɧɧɹ ɚɥɝɨɪɢɬɦ ɜɢɤɥɢɤɚɜ ɧɟɨɞɧɨɡɧɚɱɧɿ 
ɜɿɞɝɭɤɢ. Ɉɫɤɿɥɶɤɢ DES ɦɿɫɬɢɜ ɡɚɫɟɤɪɟɱɟɧɿ ɟɥɟɦɟɧɬɢ ɫɜɨєʀ ɫɬɪɭɤɬɭɪɢ, ɩɨɪɨɞɠɭɜɚɥɢɫɶ 

https://ru.wikipedia.org/wiki/Advanced_Encryption_Standard
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://uk.wikipedia.org/wiki/%D0%91%D0%BB%D0%BE%D1%87%D0%BD%D1%96_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC%D0%B8_%D1%88%D0%B8%D1%84%D1%80%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%91%D0%BB%D0%BE%D1%87%D0%BD%D1%96_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC%D0%B8_%D1%88%D0%B8%D1%84%D1%80%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%A8%D0%B8%D1%84%D1%80%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%A1%D0%A8%D0%90
https://uk.wikipedia.org/wiki/DES
https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
https://uk.wikipedia.org/wiki/National_Institute_of_Standards_and_Technology
https://uk.wikipedia.org/wiki/National_Institute_of_Standards_and_Technology
https://uk.wikipedia.org/wiki/26_%D0%B6%D0%BE%D0%B2%D1%82%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/2001
https://uk.wikipedia.org/wiki/26_%D1%82%D1%80%D0%B0%D0%B2%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/2002
https://uk.wikipedia.org/wiki/2009
https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
https://uk.wikipedia.org/wiki/%D0%A1%D0%A8%D0%90
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ɩɨɛɨɸɜɚɧɧɹ ɳɨɞɨ ɦɨɠɥɢɜɨɫɬɿ ɤɨɧɬɪɨɥɸ ɡ ɛɨɤɭ ɇɚɰɿɨɧɚɥɶɧɨɝɨ Ⱥɝɟɧɫɬɜɚ Ȼɟɡɩɟɤɢ ɋɒȺ 
(ɚɧɝɥ. ІКЭТШЧКХ SОМЮЫТЭв AРОЧМв). Ⱥɥɝɨɪɢɬɦ ɩɿɞɞɚɜɚɜɫɹ ɤɪɢɬɢɰɿ ɡɚ ɦɚɥɭ ɞɨɜɠɢɧɭ ɤɥɸɱɚ, ɳɨ, 
ɜɪɟɲɬɿ, ɩɿɫɥɹ ɛɭɪɧɢɯ ɨɛɝɨɜɨɪɟɧɶ ɬɚ ɤɨɧɬɪɨɥɸ ɚɤɚɞɟɦɿɱɧɨʀ ɝɪɨɦɚɞɫɶɤɨɫɬɿ, ɧɟ ɡɚɜɚɞɢɥɨ ɣɨɦɭ 
ɫɬɚɬɢ ɡɚɝɚɥɶɧɨɩɪɢɣɧɹɬɢɦ ɫɬɚɧɞɚɪɬɨɦ. DES ɞɚɜ ɩɨɲɬɨɜɯ ɫɭɱɚɫɧɢɦ ɭɹɜɥɟɧɧɹɦ ɩɪɨ ɛɥɨɱɧɿ 
ɚɥɝɨɪɢɬɦɢ ɲɢɮɪɭɜɚɧɧɹ ɬɚ ɤɪɢɩɬɨɚɧɚɥɿɡ.[5] 

Ɉɫɤɿɥɶɤɢ DES — ɩɨɪɿɜɧɹɧɨ ɫɬɚɪɢɣ ɤɪɢɩɬɨɚɥɝɨɪɢɬɦ, ɿɫɧɭє ɛɚɝɚɬɨ ɩɭɛɥɿɤɚɰɿɣ ɳɨɞɨ 
ɣɨɝɨ ɤɪɢɩɬɨɚɧɚɥɿɡɭ. Ⱦɭɠɟ ɝɪɭɧɬɨɜɧɭ ɨɰɿɧɤɭ ɛɟɡɩɟɤɢ DES ɞɚɧɨ Ȼɪɸɫɨɦ ɒɧɚєɪɨɦ, ɹɤɢɣ ɭ 
ɫɜɨʀɣ ɜɿɞɨɦɿɣ ɤɧɢɡɿ «ɉɪɢɤɥɚɞɧɚ ɤɪɢɩɬɨɝɪɚɮɿɹ» ɪɨɡɛɢɪɚє ɬɚ ɜɩɨɪɹɞɤɨɜɭє ɜɟɥɢɤɭ ɤɿɥɶɤɿɫɬɶ 
ɩɭɛɥɿɤɚɰɿɣ ɳɨɞɨ ɤɪɢɩɬɨɚɧɚɥɿɡɭ DES.[5] 

ɇɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ DES ɜɜɚɠɚєɬɶɫɹ ɧɟɫɬɿɣɤɢɦ, ɨɫɤɿɥɶɤɢμ 
1) ɪɨɡɦɿɪ ɤɥɸɱɚ — 56 ɛɿɬɿɜ — ɡɚɦɚɥɢɣ, ɬɨɦɭ ɿɫɧɭє ɪɟɚɥɶɧɚ ɡɚɝɪɨɡɚ ɩɨɲɭɤɭ 

ɤɥɸɱɚ ɥɨɛɨɜɨɸ ɚɬɚɤɨɸ (ɩɨɫɥɿɞɨɜɧɢɦ ɩɟɪɟɛɨɪɨɦ). 
2) DES ɧɟɫɬɿɣɤɢɣ ɞɨ ɥɿɧɿɣɧɨɝɨ ɤɪɢɩɬɨɚɧɚɥɿɡɭ (ɬɨɛɬɨ ɥɿɧɿɣɧɚ ɚɬɚɤɚ ɞɨɡɜɨɥɹє ɡɧɚɣɬɢ 

ɤɥɸɱ DES ɲɜɢɞɲɟ, ɧɿɠ ɩɨɫɥɿɞɨɜɧɢɣ ɩɟɪɟɛɿɪ). 
3) ȼ ɬɨɣ ɠɟ ɱɚɫ, ɩɨɜɧɢɣ 16-ɪɚɭɧɞɨɜɢɣ DES ɫɬɿɣɤɢɣ ɞɨ ɞɢɮɟɪɟɧɰɿɣɧɨɝɨ 

ɤɪɢɩɬɨɚɧɚɥɿɡɭ.[5] 
ɉɨɪɿɜɧɹɥɶɧɚ ɬɚɛɥɢɰɹ ɞɟɹɤɢɯ ɚɥɝɨɪɢɬɦɿɜ ɫɢɦɟɬɪɢɱɧɨɝɨ ɲɢɮɪɭɜɚɧɧɹ 

ɉ Ⱥ Ɋ Ⱥ Ɇ ȿ Ɍ Ɋ ȽɈɋɌ [3] AES [6] DES [3] 
1. Ɋɨɡɦɿɪ ɛɥɨɤɭ ɲɢɮɪɭɜɚɧɧɹ 64 ɛɿɬɚ 1β8 ɛɿɬ 64 ɛɿɬɚ 

β. Ⱦɨɜɠɢɧɚ ɤɥɸɱɚ β56 ɛɿɬ 
1β8, 19β, ɚɛɨ β56 ɛɿɬ 56 ɛɿɬ 

γ. ɑɢɫɥɨ ɪɚɭɧɞɿɜ 32 
10, 1β, ɚɛɨ 14 ɪɚɡ (ɜ 

ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ 
ɞɨɜɠɢɧɢ ɤɥɸɱɚ) 

16 

4. ȼɭɡɥɢ ɡɚɦɿɧ (S-ɛɥɨɤɢ) ɧɟ ɮɿɤɫɨɪɨɜɚɧɿ  ɮɿɤɫɨɜɚɧɿ 
5. Ⱦɨɜɠɢɧɚ ɤɥɸɱɚ ɞɥɹ 
ɨɞɧɨɝɨ ɪɚɭɧɞɚ 

γβ ɛɿɬ 
γβ ɛɿɬ 48 ɛɿɬ 

6. ɋɯɟɦɚ ɧɚɩɪɚɰɸɜɚɧɧɹ 
ɪɚɭɧɞɨɜɨɝɨ ɤɥɸɱɚ 

ɩɪɨɫɬɚ 
 ɫɤɥɚɞɧɚ 

7. ɉɨɱɚɬɤɨɜɚ ɣ ɤɿɧɰɟɜɚ 
ɩɟɪɟɫɬɚɧɨɜɤɢ ɛɿɬɿɜ 

ɧɟɦɚє 
є є 

 
ȼɢɫɧɨɜɤɢ 
1. ɇɚɣɩɪɨɫɬɿɲɢɦ ɜɚɪɿɚɧɬɨɦ ɩɨɥɿɩɲɟɧɧɹ ɤɪɢɩɬɨɫɬɿɣɤɨɫɬɿ ɲɢɮɪɭ є ɡɛɿɥɶɲɟɧɧɹ ɤɥɸɱɚ. 

ȱɧɲɢɦ ɦɟɬɨɞɨɦ ɦɨɠɟ ɫɥɭɝɭɜɚɬɢ ɭɫɤɥɚɞɧɟɧɧɹ ɚɥɝɨɪɢɬɦɿɡɚɰɿʀ ɩɪɨɰɟɫɭ ɲɢɮɪɭɜɚɧɧɹ. 
2. ɇɟɨɛɯɿɞɧɨ ɞɨɬɪɢɦɭɜɚɬɢɫɹ ɤɨɪɟɥɹɰɿʀ ɦɿɠ ɫɤɥɚɞɧɿɫɬɸ ɚɥɝɨɪɢɬɦɭ ɲɢɮɪɭɜɚɧɧɹ ɬɚ 

ɲɜɢɞɤɿɫɬɸ ɨɩɪɚɰɸɜɚɧɧɹ ɞɚɧɢɯ ɩɟɜɧɢɦ ɚɥɝɨɪɢɬɦɨɦ. Ɍɚɤ, ɱɢɦ ɫɤɥɚɞɧɿɲɢɣ ɚɥɝɨɪɢɬɦ, ɬɢɦ 
ɩɨɜɿɥɶɧɿɲɢɣ ɛɭɞɟ ɦɟɬɨɞ ɲɢɮɪɭɜɚɧɧɹ ɞɚɧɢɯ, ɳɨ ɧɟɝɚɬɢɜɧɨ ɜɩɥɢɧɟ ɧɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɪɨɛɨɬɢ 
ɜɫɿєʀ ɫɢɫɬɟɦɢ, ɞɥɹ ɹɤɨʀ ɫɬɜɨɪɟɧɢɣ ɞɚɧɢɣ ɡɚɯɢɫɬ.  

3. Ʉɪɢɩɬɨɚɧɚɥɿɡ є ɜɚɠɥɢɜɢɦ ɭ ɩɪɨɰɟɫɿ ɪɨɡɜɢɬɤɭ ɤɪɢɩɬɨɝɪɚɮɿʀ, ɚɞɠɟ ɞɨɡɜɨɥɹє ɜɢɹɜɢɬɢ 
ɧɟɞɨɥɿɤɢ ɿ ɩɟɪɟɜɚɝɢ ɚɥɝɨɪɢɬɦɿɜ ɲɢɮɪɭɜɚɧɧɹ, ɞɨɩɨɦɚɝɚє ɜɞɨɫɤɨɧɚɥɢɬɢ ɞɚɧɢɣ ɚɥɝɨɪɢɬɦ ɿ 
ɭɫɭɧɭɬɢ ɦɨɠɥɢɜɿ ɜɪɚɡɥɢɜɨɫɬɿ.  

ɋɩɢɫɨɤ ɜɢɤɨɪɢɫɬɚɧɨʀ ɥɿɬɟɪɚɬɭɪɢ 
1. Ȼɪɚɫɫɚɪ ɀ. ɋɨɜɪɟɦɟɧɧɚɹ ɤɪɢɩɬɨɥɨɝɢɹ. — Ɇ.μ ɉɨɥɢɦɟɞ, 1999. — 176 ɫ. 
2. Ƚɚɬɱɢɧ ɘ.Ⱥ., Ʉɨɪɨɛɟɣɧɢɤɨɜ Ⱥ.Ƚ. Ɉɫɧɨɜɵ ɤɪɢɩɬɨɝɪɚɮɢɱɟɫɤɢɯ ɚɥɝɨɪɢɬɦɨɜ. ɍɱɟɛɧɨɟ 

ɩɨɫɨɛɢɟ. - ɋɉȻ.μ ɋɉȻȽɂɌɆɈ(Ɍɍ), β00β. 

https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
https://uk.wikipedia.org/wiki/%D0%91%D0%BB%D0%BE%D1%87%D0%BD%D1%96_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC%D0%B8_%D1%88%D0%B8%D1%84%D1%80%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%91%D0%BB%D0%BE%D1%87%D0%BD%D1%96_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC%D0%B8_%D1%88%D0%B8%D1%84%D1%80%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D0%BF%D1%82%D0%BE%D0%B0%D0%BD%D0%B0%D0%BB%D1%96%D0%B7
https://uk.wikipedia.org/w/index.php?title=%D0%9A%D1%80%D0%B8%D0%BF%D1%82%D0%BE%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D0%BF%D1%82%D0%BE%D0%B0%D0%BD%D0%B0%D0%BB%D1%96%D0%B7
https://uk.wikipedia.org/wiki/%D0%91%D1%80%D1%8E%D1%81_%D0%A8%D0%BD%D0%B0%D0%B9%D1%94%D1%80
https://uk.wikipedia.org/wiki/%D0%90%D1%82%D0%B0%D0%BA%D0%B0_%D0%BF%D0%BE%D0%B2%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BF%D0%B5%D1%80%D0%B5%D0%B1%D0%BE%D1%80%D1%83
https://uk.wikipedia.org/w/index.php?title=%D0%9B%D1%96%D0%BD%D1%96%D0%B9%D0%BD%D0%B8%D0%B9_%D0%BA%D1%80%D0%B8%D0%BF%D1%82%D0%BE%D0%B0%D0%BD%D0%B0%D0%BB%D1%96%D0%B7&action=edit&redlink=1
https://uk.wikipedia.org/w/index.php?title=%D0%94%D0%B8%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D1%96%D0%B9%D0%BD%D0%B8%D0%B9_%D0%BA%D1%80%D0%B8%D0%BF%D1%82%D0%BE%D0%B0%D0%BD%D0%B0%D0%BB%D1%96%D0%B7&action=edit&redlink=1
https://uk.wikipedia.org/w/index.php?title=%D0%94%D0%B8%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D1%96%D0%B9%D0%BD%D0%B8%D0%B9_%D0%BA%D1%80%D0%B8%D0%BF%D1%82%D0%BE%D0%B0%D0%BD%D0%B0%D0%BB%D1%96%D0%B7&action=edit&redlink=1
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3. ɍȾɄ 681.14β.γ5 ɋɟɪɝɟɣ Ɇɚɤɚɪɟɧɤɨ. Ⱥɥɝɨɪɢɬɦɵ ɲɢɮɪɨɜɚɧɢɹ ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɜ 
ɨɬɤɪɵɬɵɯ ɫɟɬɹɯ ɋɟɪɝɟɣ Ɇɚɤɚɪɟɧɤɨ, Ⱥɧɞɪɟɣ Ȼɪɭɫɧɢɤɢɧ – ɇɚɰɢɨɧɚɥɶɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ 
ɭɧɢɜɟɪɫɢɬɟɬ ɍɤɪɚɢɧɵ “Ʉɉɂ” 

4. Popov, V., Kurepkin, I., and S. Leontiev Additional Cryptographic Algorithms for Use with 
GOST 28147-89, GOST R 34.10-94, GOST R 34.10-2001, and GOST R 34.11-94 
Algorithms (ɚɧɝɥ.) // RFC 4357. — IETF, January 2006. 

5. ɋɟɦɟɧɨɜ ɘ. Ⱥ. Ⱥɥɝɨɪɢɬɦ DES. http://book.itep.ru/6/des_641.htm 
6. Ȼɚɪɢɱɟɜ ɋ.Ƚ., Ƚɨɧɱɚɪɨɜ ȼ.ȼ., ɋɟɪɨɜ Ɋ.ȿ. β.4.β. ɋɬɚɧɞɚɪɬ AES. Ⱥɥɝɨɪɢɬɦ RТУНКОХ // 

Ɉɫɧɨɜɵ ɫɨɜɪɟɦɟɧɧɨɣ ɤɪɢɩɬɨɝɪɚɮɢɢ. — Ɇ.μ Ƚɨɪɹɱɚɹ ɥɢɧɢɹ — Ɍɟɥɟɤɨɦ, β00β. — ɋ. 30—35. — 
(ɋɩɟɰɢɚɥɶɧɨɫɬɶ. Ⱦɥɹ ɜɵɫɲɢɯ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɣ). — γ000 ɷɤɡ. — ISBN 5-93517-075-2 

 

ɌȿɏɇɈɅɈȽȱə ȼɂȽɈɌɈȼɅȿɇɇə ɈɐɌɈȼɈȲ ɄɂɋɅɈɌɂ 

ȺɫɦɚɧɤɢɧɚȺ.Ⱥ. ɫɬ. ɊȿȺ-10ɦɞ 
ɞɨɰɟɧɬ, ɤ.ɬ.ɧ. ɋɚɦɨɣɥɨɜɚ ɀ.Ƚ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦ. ȼ. Ⱦɚɥɹ (ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤ) 
Ƚɨɥɨɜɧɨɸ ɦɟɬɨɸ ɰɿєʀ ɞɨɩɨɜɿɞɿ є ɜɢɡɧɚɱɟɧɧɹ ɨɛ'ɟɤɬɚ ɤɟɪɭɜɚɧɧɹ, ɪɨɡɪɚɯɭɧɨɤ 

ɦɚɬɟɪɿɚɥɶɧɨɝɨ ɬɚ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɭ, ɩɨɛɭɞɨɜɚ ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ, ɪɨɡɝɥɹɞ ɬɟɯɧɨɥɨɝɿɱɧɨʀ 
ɫɯɟɦɢ ɣ ɭɫɬɚɬɤɭɜɚɧɧɹ ɬɚ ɿɧɲɟ ɩɪɨɰɟɫɭ ɨɬɪɢɦɚɧɧɹ ɨɰɬɨɜɨʀ ɤɢɫɥɨɬɢ ɡ ɦɟɬɚɧɨɥɭ Т ɨɤɫɢɞɭ 
ɜɭɝɥɟɰɸ. Ʉɟɪɭɜɚɧɧɹ ɨɫɧɨɜɧɢɦɢ ɫɬɚɞɿɹɦɢ ɩɪɨɰɟɫɭ ɰɟɧɬɪɚɥɿɡɨɜɚɧɟ Т ɡɞɵɣɫɧɸєɬɶɫɹ ɡ ɐɉɄ. 
Ⱥɜɬɨɦɚɬɢɱɧɟ ɪɟɝɭɥɸɜɚɧɧɹ ɩɚɪɚɦɟɬɪɿɜ ɩɪɨɰɟɫɭ ɜɢɤɨɧɭєɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɟɥɟɤɬɪɨɧɧɨ-
ɩɧɟɜɦɚɬɢɱɧɨʀ Т ɟɥɟɤɬɪɢɱɧɨʀ ɫɯɟɦ.  

ɉɪɨɰɟɫ ɨɬɪɢɦɚɧɧɹ ɨɰɬɨɜɨʀ ɤɢɫɥɨɬɢ ɡ ɦɟɬɚɧɨɥɭ i ɨɤɫɢɞɭ ɜɭɝɥɟɰɸ ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɝɚɡɨ-
ɪɿɞɢɧɧɨɦɭ ɪɟɚɤɬɨɪɿ DC-1101 ɡ ɦɟɯɚɧɿɱɧɢɦ ɩɟɪɟɦɿɲɭɜɚɧɧɹɦ ɭ ɩɪɢɫɭɬɧɨɫɬɿ ɤɚɬɚɥɿɡɚɬɨɪɚ i 
ɩɪɨɦɨɬɨɪɚ ɜ ɝɨɦɨɝɟɧɧɿɣ ɪɿɞɤɿɣ ɮɚɡɿ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɿ ɜɿɞ 175 ɞɨ 189 °ɋ ɿ ɬɢɫɤɭ ɜɿɞ β,7 ɞɨ β,9 
Ɇɉɚ. Ʉɚɬɚɥɿɡɚɬɨɪɨɦ ɩɪɨɰɟɫɭ є ɤɚɪɛɨɧɿɞ ɪɨɞɿɸ ɭ ɜɢɝɥɹɞɿ ɪɨɡɱɢɧɟɧɨɝɨ ɤɨɦɩɥɟɤɫɧɨɝɨ ɡ'єɞɧɚɧɧɹ. 
Ⱥɤɬɢɜɚɬɨɪɨɦ (ɩɪɨɦɨɬɨɪɨɦ) ɤɚɬɚɥɿɡɚɬɨɪɚ ɫɥɭɠɚɬɶ ɣɨɞɢɫɬɢɣ ɦɟɬɢɥ ɿ ɣɨɞɢɫɬɢɣ ɜɨɞɟɧɶ. 

ɋɢɧɬɟɡ ɨɰɟɬɨɜɨʀ ɤɢɫɥɨɬɢ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɚ ɪɟɚɤɰɿєɸμ 
32,04                      28,01                 60,05  
ɋɇγɈɇ     +          ɋɈ        =      ɋɇγɋɈɈɇ 
Ɍɟɯɧɨɥɨɩɱɧɢɣ ɨɛ'ɟɤɬ ɤɟɪɭɜɚɧɧɹ - ɰɟ ɫɭɤɭɩɧɿɫɬɶ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɭɫɬɚɬɤɭɜɚɧɧɹ ɣ 

ɪɟɚɥɿɡɨɜɚɧɨɝɨ ɧɚ ɧɶɨɦɭ ɡɚ ɜɿɞɩɨɜɿɞɧɢɦ ɪɟɝɥɚɦɟɧɬɨɦ ɬɟɯɧɨɥɨɩɱɧɨɝɨ ɩɪɨɰɟɫɭ. ɍ ɡɚɝɚɥɶɧɨɦɭ 
ɜɢɩɚɞɤɭ ɚɧɚɥɿɡ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ ɩɪɨɰɟɫɭ ɹɤ ɨɛ'ɟɤɬɚ ɤɟɪɭɜɚɧɧɹ ɩɟɪɟɞɛɚɱɚɟ ɧɚɫɬɭɩɧɟμ 

-ɜɢɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ, ɹɤɿ ɜɩɥɢɜɚɸɬɶ ɧɚ ɬɟɯɧɨɥɨɩɱɧɢɣ ɩɪɨɰɟɫ Т ɡɚ ɞɨɩɨɦɨɝɨɸ ɹɤɢɯ 
ɜɿɧ ɩɪɨɜɨɞɢɬɶɫɹ, ɚ ɬɚɤɨɠ ɞɨ ɜɢɡɧɚɱɟɧɧɹ Ɍɯ ɧɨɦɿɧɚɥɶɧɢɯ ɡɧɚɱɟɧɶν 

-ɬɢɫɤ ɦɟɬɚɧɨɥɭ Ɋɦν 
-ɬɢɫɤ ɨɤɫɢɞɭ ɜɭɝɥɟɰɸ Ɋɝν 
-ɬɟɦɩɟɪɚɬɭɪɭ  ɤɭɛɨɜɨʀ ɪɿɞɢɧɢ Ɍɝ ɧɚ ɜɯɨɞɿ ɜ ɪɟɚɤɬɨɪ ɡ ɫɟɩɚɪɚɬɨɪɚν 
- ɤɨɧɰɟɧɬɪɚɰɿɸ ɨɰɬɨɜɨʀ ɤɢɫɥɨɬɢ ɜ ɤɭɛɨɜɿɣ ɪɿɞɢɧɿ Qc ɧɚ ɜɯɨɞɿ ɜ ɪɟɚɤɬɨɪ ɡ ɫɟɩɚɪɚɬɨɪɚν 
-ɜɢɬɪɚɬɭ ɜɿɞɞɭɜɚɥɶɧɢɯ ɝɚɡɿɜ F0..Ƚ. 

 

 
Ɋɢɫ.1. ɋɬɪɭɤɬɭɪɧɚ ɫɯɟɦɚ ɪɟɚɤɬɨɪɭ. 

http://tools.ietf.org/html/rfc4357
http://tools.ietf.org/html/rfc4357
http://tools.ietf.org/html/rfc4357
https://tools.ietf.org/html/rfc4357
http://book.itep.ru/6/des_641.htm
https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/5935170752
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Ɋɢɫ.β. ɋɬɪɭɤɬɭɪɧɨ-ɥɨɝɿɱɧɚ ɫɯɟɦɚ ɬɪɭɛɨɩɪɨɜɨɞɭ. 
 
Ɋɟɡɭɥɶɬɚɬɨɦ ɰɿєʀ ɪɨɛɨɬɢ є ɦɚɬɟɦɚɬɢɱɧɚ ɦɨɞɟɥɶμ 

, 
ɞɟ    Ĳɿ – ɩɨɫɬɿɣɧɚ ɬɟɦɩɟɪɚɬɭɪɚν Ʉɿ – ɤɨɟɮɿɰɿєɧɬ ɩɟɪɟɞɚɱɿν Ⱥɿ – ɤɨɟɮɿɰɿєɧɬɢ ɡɚɦɿɧɢν 
        dt  - ɦɨɦɟɧɬ ɱɚɫɭν xi, yi, zi – ɩɚɪɚɦɟɬɪɢ ɫɢɫɬɟɦɢ. 

 

«ɌȺɂɇɋɌȼȿɇɇɕȿ» ɄɊɂȼɕȿ 

Ɍɚɬɚɪɱɟɧɤɨ Ɂɚɯɚɪ, ɝɪ. Ʉɂ-1γɡ 
ɧɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɞ.ɬ.ɧ, ɞɨɰ. Ȼɪɨɞɫɤɢɣ Ⱥ.Ʌ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦ. ȼɥɚɞɢɦɢɪɚ Ⱦɚɥɹ (ɝ.ɋɟɜɟɪɨɞɨɧɟɰɤ) 

Ȼɟɡ  ɤɪɢɜɵɯ  ɧɟɦɵɫɥɢɦɵ  ɪɚɡɥɢɱɧɵɟ  ɨɛɥɚɫɬɢ  ɧɚɭɤɢ,  ɬɟɯɧɢɤɢ  ɢ  ɞɚɠɟ  ɩɨɜɫɟɞɧɟɜɧɚɹ 
ɠɢɡɧɶ. Ɉɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɚɠɟ ɜ ɫɚɦɵɯ ɧɟɨɠɢɞɚɧɧɵɯ ɩɪɨɹɜɥɟɧɢɹɯμ ɫɢɫɬɟɦɚɯ  ɤɨɨɪɞɢɧɚɬ, ɜ  
ɤɨɦɩɶɸɬɟɪɧɨɣ  ɝɪɚɮɢɤɟ, ɜ ɨɩɢɫɚɧɢɢ  ɮɢɡɢɱɟɫɤɢɯ  ɢ  ɯɢɦɢɱɟɫɤɢɯ  ɹɜɥɟɧɢɣ,  ɜ  ɚɧɚɥɢɡɟ  ɪɵɧɤɚ, 
ɫɭɳɟɫɬɜɭɸɬ ɛɢɪɠɟɜɵɟ  ɤɪɢɜɵɟ, ɪɵɧɨɱɧɵɟ  ɤɪɢɜɵɟ, ɤɪɢɜɚɹ  ɢɩɨɬɟɤɢ, ɤɪɢɜɚɹ  ɧɨɪɦɚɥɶɧɨɝɨ  
ɪɚɫɩɪɟɞɟɥɟɧɢɹ,  ɢɥɢ ɞɚɠɟ  ɤɪɢɜɚɹ  Ƚɚɭɫɫɚ. 

ɂ ɢɯ ɜɫɟ ɦɨɠɧɨ ɤɚɤ ɢɡɨɛɪɚɡɢɬɶ ɬɚɤ ɢ ɢɡɦɟɪɹɬɶ, ɧɚɩɪɢɦɟɪ, ɤɪɢɜɵɟ, ɨɩɪɟɞɟɥɹɟɦɵɟ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢ, ɡɚɞɚɜɚɟɦɵɟ ɮɭɧɤɰɢɹɦɢ, ɹɜɧɵɟ ɢ ɧɟɹɜɧɵɟ ɮɭɧɤɰɢɢ, ɭɝɥɵ ɧɚɤɥɨɧɚ, 
ɤɚɫɚɬɟɥɶɧɵɟ ɤ ɤɪɢɜɨɣ ɢ ɩɪɨɢɡɜɨɞɧɵɟ, ɷɤɫɬɪɟɦɭɦɵ ɮɭɧɤɰɢɢ, ɧɭɥɢ  ɮɭɧɤɰɢɢ ɢ ɬɨɦɭ ɩɨɞɨɛɧɨɟ.  

ɉɟɪɟɱɢɫɥɹɬɶ ɢɯ ɩɪɨɹɜɥɟɧɢɹ ɦɨɠɧɨ ɨɱɟɧɶ ɞɨɥɝɨ, ɩɟɪɟɞ ɧɚɦɢ ɨɬɤɪɵɜɚɟɬɫɹ ɨɝɪɨɦɧɵɣ ɦɢɪ 
ɤɪɢɜɵɯ, ɫɩɨɫɨɛɧɵɯ ɧɟɫɬɢ ɥɸɛɭɸ ɢɧɮɨɪɦɚɰɢɸ, ɚ ɨɬ ɷɬɨɝɨ ɨɧɢ ɬɨɥɶɤɨ «ɬɚɢɧɫɬɜɟɧɧɟɣ». 

Ɋɢɫɭɧɨɤ 1ɚ Ɋɢɫɭɧɨɤ 1ɛ 
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ɉɪɨɜɟɞɹ ɥɸɛɭɸ ɥɢɧɢɸ, ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɱɬɨ ɨɧɚ ɹɜɥɹɟɬɫɹ ɱɚɫɬɶɸ ɪɢɫɭɧɤɚ, ɫɯɟɦɵ ɢɥɢ 

ɢɡɨɛɪɚɠɟɧɢɹ. ɇɨ ɤɚɤ ɬɨɥɶɤɨ ɩɨɦɟɫɬɢɬɶ ɟё ɦɟɠɞɭ ɨɫɹɦɢ, ɬɨ ɨɧɚ ɩɪɢɨɛɪɟɬɚɟɬ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɫɦɵɫɥ ɢ ɫɬɚɧɨɜɢɬɫɹ ɡɚɜɢɫɢɦɨɫɬɶɸ ɮɭɧɤɰɢɢ ɨɬ ɩɚɪɚɦɟɬɪɚ. 

 ɂ ɜɨɬ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɤɚɤɢɟ ɜɟɥɢɱɢɧɵ ɨɬɥɨɠɟɧɵ ɩɨ ɨɫɹɦ, ɤɪɢɜɚɹ ɩɪɢɨɛɪɟɬɚɟɬ 
ɪɚɡɥɢɱɧɵɣ ɤɚɤ ɮɢɡɢɱɟɫɤɢɣ ɬɚɤ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɫɦɵɫɥ. 

Ɋɚɫɫɦɨɬɪɢɦ ɫɚɦɵɣ ɩɪɨɫɬɨɣ ɝɪɚɮɢɤ - ɡɚɜɢɫɢɦɨɫɬɶ ɫɤɨɪɨɫɬɢ ɬɟɥɚ ɨɬ ɜɪɟɦɟɧɢ (ɪɢɫ.1ɚ).  
ɉɨ ɧɟɦɭ ɦɵ ɦɨɠɟɦ ɪɚɫɫɤɚɡɚɬɶ ɨ ɬɨɦ, ɤɚɤ ɩɟɪɟɦɟɳɚɥɨɫɶ ɬɟɥɨ, ɨɧɨ ɬɨɪɦɨɡɢɥɨ ɢɥɢ 
ɭɫɤɨɪɹɥɨɫɶ, ɚ ɦɨɠɟɬ ɛɵɬɶ ɞɜɢɝɚɥɨɫɶ ɪɚɜɧɨɦɟɪɧɨ ɢ ɩɪɹɦɨɥɢɧɟɣɧɨ ɢɥɢ ɩɨɤɨɢɥɨɫɶ.  

Ⱦɪɭɝɨɣ ɩɪɢɦɟɪμ ɤɪɢɜɵɟ,  ɧɚɡɵɜɚɟɦɵɟ  ɤɨɧɢɱɟɫɤɢɦɢ  ɫɟɱɟɧɢɹɦɢ,  ɨɩɢɫɵɜɚɸɬ  
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ  ɨɪɝɚɧɨɜ  ɡɪɟɧɢɹ  ɱɟɥɨɜɟɤɚ (ɪɢɫ.1ɛ).  Ɉɛɥɚɫɬɶ  ɡɪɟɧɢɹ  ɱɟɥɨɜɟɤɚ  
ɩɪɟɞɫɬɚɜɥɹɟɬ  ɫɨɛɨɣ  ɤɨɧɭɫ,  ɜ  ɤɨɬɨɪɨɦ ɧɚɯɨɞɢɬɫɹ  ɞɜɨɹɤɨɜɵɩɭɤɥɚɹ  ɥɢɧɡɚ  —  ɯɪɭɫɬɚɥɢɤ  
ɝɥɚɡɚ.  Ʌɸɛɚɹ  ɨɩɬɢɱɟɫɤɚɹ  ɢɥɥɸɡɢɹ, ɩɟɪɫɩɟɤɬɢɜɚ  ɢɥɢ  ɩɪɨɟɤɰɢɹ  ɬɚɤ  ɢɥɢ  ɢɧɚɱɟ  
ɩɪɟɞɫɬɚɜɥɹɸɬ  ɫɨɛɨɣ  ɤɨɧɢɱɟɫɤɢɟ  ɫɟɱɟɧɢɹ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ,  ɧɟ  ɛɭɞɟɬ  ɩɪɟɭɜɟɥɢɱɟɧɢɟɦ  
ɫɤɚɡɚɬɶ,  ɱɬɨ  ɧɚɲ  ɦɢɪ  —  ɷɬɨ  ɦɢɪ  ɤɨɧɢɱɟɫɤɢɯ  ɫɟɱɟɧɢɣ. 

ȼ  ɧɚɭɤɟ,  ɬɟɯɧɢɤɟ  ɢ  ɜ  ɩɨɜɫɟɞɧɟɜɧɨɣ  ɠɢɡɧɢ  ɦɨɠɧɨ  ɜɫɬɪɟɬɢɬɶ  ɫɚɦɵɟ  ɪɚɡɧɵɟ  
ɤɪɢɜɵɟ. Ɉɧɢ  ɢɫɩɨɥɶɡɭɸɬɫɹ  ɜ  ɪɟɧɬɝɟɧɨɝɪɚɮɢɢ  ɢ  ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ  ɢɫɫɥɟɞɨɜɚɧɢɹɯ,  
ɷɥɟɤɬɪɨɤɚɪɞɢɨɝɪɚɮɢɢ,  ɩɪɢ  ɨɰɟɧɤɟ  ɪɚɡɜɢɬɢɹ  ɪɟɛɟɧɤɚ  ɫ  ɩɨɦɨɳɶɸ  ɩɟɪɰɟɧɬɢɥɶɧɵɯ  
ɤɪɢɜɵɯ,  ɩɪɢ ɢɡɭɱɟɧɢɢ  ɪɨɫɬɚ  ɧɚɫɟɥɟɧɢɹ,  ɚ  ɬɚɤɠɟ  ɩɪɢ  ɚɧɚɥɢɡɟ  ɡɜɭɤɨɜɵɯ  ɜɨɥɧ,  
ɩɨɪɨɠɞɚɟɦɵɯ  ɦɭɡɵɤɚɥɶɧɵɦɢ  ɢɧɫɬɪɭɦɟɧɬɚɦɢ. ɂ ɤɚɠɞɚɹ ɢɡ ɧɢɯ ɧɟɫɟɬ ɨɩɪɟɞɟɥɟɧɧɭɸ 
ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɜɨɟɦ ɝɪɚɮɢɤɟ. Ʉɪɢɜɵɟ  ɦɨɠɧɨ  ɭɜɢɞɟɬɶ  ɜ  ɤɭɩɨɥɚɯ ɢ  ɫɜɨɞɚɯ  ɫɨɛɨɪɨɜ,  ɜ  
ɞɪɟɜɧɢɯ  ɫɤɭɥɶɩɬɭɪɚɯ  ɢ  ɩɪɨɢɡɜɟɞɟɧɢɹɯ  ɤɨɧɫɬɪɭɤɬɢɜɢɫɬɫɤɨɝɨ  ɢɫɤɭɫɫɬɜɚ. ɞɜɢɠɟɧɢɟ  
ɷɥɟɤɬɪɨɧɨɜ  ɢ  ɩɟɪɟɦɟɳɟɧɢɟ  ɭɪɚɝɚɧɨɜ. Ʉɚɭɫɬɢɤɢ,  ɷɜɨɥɶɜɟɧɬɵ,  ɩɨɞɟɪɢ,  ɥɟɦɧɢɫɤɚɬɵ,  
ɰɢɤɥɨɢɞɵ,  ɤɨɧɯɨɢɞɵ,  ɫɩɢɪɚɥɢ, ɫɬɪɨɮɨɢɞɵ,  ɤɪɢɜɵɟ  ɜɪɚɳɟɧɢɹ,  ɤɪɢɜɵɟ  ɫɤɨɥɶɠɟɧɢɹ,  
ɞɟɥɶɬɨɢɞɵ,  ɚɫɬɪɨɢɞɵ  ɢ  ɪɨɡɵ  — ɢɡɜɟɫɬɧɨ  ɛɟɫɤɨɧɟɱɧɨɟ  ɢ  ɭɞɢɜɢɬɟɥɶɧɨɟ  ɦɧɨɠɟɫɬɜɨ  
ɤɪɢɜɵɯ ɢ ɜɚɠɧɨ ɫɭɦɟɬɶ ɩɪɨɱɢɬɚɬɶ ɬɨ, ɨ ɱɟɦ ɝɨɜɨɪɹɬ «ɬɚɢɧɫɬɜɟɧɧɵɟ» ɤɪɢɜɵɟ.  

Ʌɢɬɟɪɚɬɭɪɚ 
1. Ɇɢɪ  ɦɚɬɟɦɚɬɢɤɢμ  ɜ  40  ɬ.  Ɍ.  β9μ  ɀɭɡɟɩ  ɋ  ɚɥɟɟ,  Ɏɪɚɧɫɟɫɤ  Ȼɚɧɶɸɥɫ.  

Ɍɚɢɧɫɬɜɟɧɧɵɟ  ɤɪɢɜɵɟ.  ɗɥɥɢɩɫɵ,  ɝɢɩɟɪɛɨɥɵ  ɢ  ɞɪɭɝɢɟ  ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ  ɱɭɞɟɫɚ.  /  ɉɟɪ.  ɫ  
ɢɫɩ.  —  Ɇ.μ  Ⱦɟ  Ⱥɝɨɫɬɢɧɢ,  β014.  —160  ɫ. 
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Ɂɟɥɟɧɫɤɚɹ ȼ.ȼ. 
ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶμ ɞɨɰɟɧɬ, ɤ.ɮ.-ɦ.ɧ. Ȼɪɨɞɫɤɢɣ Ⱥ.Ʌ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦɟɧɢ ȼɥɚɞɢɦɢɪɚ Ⱦɚɥɹ, ɋɟɜɟɪɨɞɨɧɟɰɤ 

ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɬɟɨɪɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ ɡɚɪɨɞɢɥɚɫɶ ɜ ɩɟɪɟɩɢɫɤɟ ɞɜɭɯ ɜɟɥɢɤɢɯ ɭɱɟɧɵɯ – 
Ȼɥɟɡɚ ɉɚɫɤɚɥɹ ɢ ɉɶɟɪɚ ɞɟ Ɏɟɪɦɚ, ɝɞɟ ɨɧɢ ɪɚɫɫɦɚɬɪɢɜɚɥɢ ɫɬɚɪɭɸ «ɡɚɞɚɱɭ ɨɛ ɨɱɤɚɯ», ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɨɬɤɪɵɜ ɩɟɪɜɵɟ ɜɟɪɨɹɬɧɨɫɬɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ. ȼ ɤɧɢɝɟ «Ɍɪɚɤɬɚɬ ɨɛ 
ɚɪɢɮɦɟɬɢɱɟɫɤɨɦ ɬɪɟɭɝɨɥɶɧɢɤɟ» (1665) ɉɚɫɤɚɥɶ ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɥ ɢ ɞɚɥɟɤɨ ɩɪɨɞɜɢɧɭɥ 
ɩɪɢɦɟɧɟɧɢɟ ɤɨɦɛɢɧɚɬɨɪɧɵɯ ɦɟɬɨɞɨɜ. 

 Ɋɟɡɭɥɶɬɚɬɵ Ɏɟɪɦɚ ɢ ɉɚɫɤɚɥɹ ɛɵɥɢ ɩɪɢɜɟɞɟɧɵ ɜ ɤɧɢɝɟ Ƚɸɣɝɟɧɫɚ «Ɉ ɪɚɫɱёɬɚɯ ɜ 
ɚɡɚɪɬɧɨɣ ɢɝɪɟ» (1657) - ɩɟɪɜɨɦ ɪɭɤɨɜɨɞɫɬɜɟ ɩɨ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ. Ƚɥɚɜɧɨɟ ɞɨɫɬɢɠɟɧɢɟ 
ɭɱёɧɨɝɨ - ɜɜɟɞɟɧɢɟ ɩɨɧɹɬɢɹ  ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ ɢ ɤɥɚɫɫɢɱɟɫɤɢɣ ɫɩɨɫɨɛ ɟɝɨ 
ɩɨɞɫɱёɬɚμ  ɟɫɥɢ ɱɢɫɥɨ ɫɥɭɱɚɟɜ, ɜ ɤɨɬɨɪɵɯ ɩɨɥɭɱɚɟɬɫɹ ɫɭɦɦɚ , ɪɚɜɧɨ , ɚ ɱɢɫɥɨ ɫɥɭɱɚɟɜ, ɜ 

ɤɨɬɨɪɵɯ ɩɨɥɭɱɚɟɬɫɹ ɫɭɦɦɚ , ɪɚɜɧɨ , ɬɨ ɫɬɨɢɦɨɫɬɶ  ɨɠɢɞɚɧɢɹ ɪɚɜɧɚμ  . 
Ƚɸɣɝɟɧɫ ɬɚɤɠɟ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɥ ɢ ɡɚɞɚɱɭ ɨ ɪɚɡɞɟɥɟ ɫɬɚɜɤɢμ ɟɟ ɧɚɞɨ ɪɚɡɞɟɥɢɬɶ 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɜɟɪɨɹɬɧɨɫɬɹɦ ɜɵɢɝɪɵɲɚ ɩɪɢ ɩɪɨɞɨɥɠɟɧɢɢ ɢɝɪɵ. Ɉɧ ɜɩɟɪɜɵɟ ɩɪɢɦɟɧɢɥ 
ɜɟɪɨɹɬɧɨɫɬɧɵɟ ɦɟɬɨɞɵ ɤ ɞɟɦɨɝɪɚ-ɮɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɟ. 
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ɉɪɢ ɪɚɛɨɬɟ ɫ ɜɟɪɨɹɬɧɨɫɬɹɦɢ ɢɧɬɭɢɰɢɹ ɱɚɫɬɨ ɩɨɞɜɨɞɢɬ ɧɚɫ, ɱɬɨ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɩɪɢ 
ɩɪɨɜɟɪɤɟ ɩɨɥɭɱɟɧɧɵɯ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɪɟɡɭɥɶɬɚɬɨɜ. 

Ⱦɧɢ ɪɨɠɞɟɧɢɹ. ȼ ɝɨɞɭ γ65 ɞɧɟɣ. Ⱦɨɩɭɫɬɢɦ,  ɱɬɨ ɜɫɟ ɥɸɞɢ, ɩɪɢɲɟɞɲɢɟ ɧɚ ɜɫɬɪɟɱɭ, 
ɨɬɦɟɱɚɸɬ ɞɟɧɶ ɪɨɠɞɟɧɢɹ ɜ ɪɚɡɧɵɟ ɞɧɢ. Ɋɚɫɫɦɨɬɪɢɦ ɝɪɭɩɩɭ ɢɡ β4ɯ ɱɟɥɨɜɟɤ. ȼɵɛɟɪɟɦ 
ɨɞɧɨɝɨ ɢɡ ɧɢɯ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ - ɨɧ ɦɨɠɟɬ ɨɬɦɟɱɚɬɶ ɞɟɧɶ ɪɨɠɞɟɧɢɹ ɜ ɥɸɛɨɣ ɢɡ γ65 ɞɧɟɣ 
- ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɱɢɫɥɨ ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɨɜ ɬɚɤɨɜɨμ ȼɂ=γ65*N,  ɝɞɟ  N=24. 

ɉɨɞɫɱɢɬɚɟɦ ɫɥɭɱɚɢ, ɤɨɝɞɚ ɞɧɢ ɪɨɠɞɟɧɢɹ ɧɟ ɩɨɜɬɨɪɹɸɬɫɹ. β4ɣ ɦɨɠɟɬ ɨɬɦɟɱɚɬɶ ɞɟɧɶ 
ɪɨɠɞɟɧɢɹ ɜ ɨɞɢɧ ɢɡ Дγ65-(24-1)Ж ɞɧɟɣ. ɑɢɫɥɨ ɧɟɫɨɜɩɚɞɚɸɳɢɯ ɞɚɬ ɪɨɠɞɟɧɢɹ β4ɯ ɱɟɥɨɜɟɤ 
ɪɚɜɧɨμ Ȼɂ= γ65!/(γ65-24+1)! 

ȼɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɜɫɟ ɥɸɞɢ ɛɭɞɭɬ ɨɬɦɟɱɚɬɶ ɞɧɢ  ɪɨɠɞɟɧɢɹ ɜ ɪɚɡɧɵɟ ɞɧɢ, ɪɚɜɧɚμ 

, ɝɞɟ N = 24. 
 ɇɚɫ ɢɧɬɟɪɟɫɭɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɨɛɪɚɬɧɨɝɨ ɫɨɛɵɬɢɹμ  ɧɚɣɞɟɬɫɹ ɤɚɤ ɦɢɧɢɦɭɦ ɞɜɚ 

ɱɟɥɨɜɟɤɚ, ɞɧɢ  ɪɨɠɞɟɧɢɹ ɤɨɬɨɪɵɯ ɛɭɞɭɬ ɫɨɜɩɚɞɚɬɶμ ɪ=1-Ȼɂ/ȼɂ, ɱɬɨ ɩɨ ɬɚɛɥɢɱɧɵɦ ɞɚɧɧɵɦ 
ɪɚɜɧɨμ ɪ=0,55. 

ɉɨɯɨɞɤɚ ɩɶɹɧɨɝɨ. Ɍɪɢ ɜɨɡɦɨɠɧɵɯ ɩɭɬɢ ɩɶɹɧɨɝɨμ ɟɫɥɢ ɦɵ ɢɞɟɦ ɩɨ ɩɪɹɦɨɣ ɥɢɧɢɢ ɢ 
ɞɥɢɧɚ  ɤɚɠɞɨɝɨ ɧɚɲɟɝɨ ɲɚɝɚ ɪɚɜɧɚ ɨɞɧɨɦɭ ɦɟɬɪɭ, ɬɨ, ɩɪɢ  І ɲɚɝɨɜ, ɦɵ ɨɤɚɠɟɦɫɹ ɜ І 
ɦɟɬɪɚɯ ɨɬ ɢɫɯɨɞɧɨɣ ɬɨɱɤɢ. ȿɫɥɢ ɦɵ ɛɭɞɟɦ ɢɞɬɢ ɫɥɨɜɧɨ ɩɶɹɧɵɟ, ɫɤɨɥɶɤɨ ɲɚɝɨɜ ɧɚɦ 
ɩɨɬɪɟɛɭɟɬɫɹ, ɱɬɨɛɵ ɩɪɨɣɬɢ ɬɟ ɠɟ ɫɚɦɵɟ І ɦɟɬɪɨɜ? 

 
Ɋɟɱɶ ɢɞɟɬ ɧɟ ɩɪɨɫɬɨ ɨ ɡɚɧɢɦɚɬɟɥɶɧɨɣ ɡɚɞɚɱɟ - ɨɧɚ ɢɫɩɨɥɶɡɭɟɬɫɹ, ɧɚɩɪɢɦɟɪ, ɩɪɢ 

ɦɨɞɟɥɢɪɨɜɚɧɢɢ  ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɬɟɩɥɚ ɢ ɩɨɦɨɝɚɟɬ ɩɨɧɹɬɶ, ɩɨɱɟɦɭ  ɤɨɝɞɚ ɦɵ ɜɤɥɸɱɚɟɦ 
ɨɬɨɩɥɟɧɢɟ, ɤɨɦɧɚɬɚ ɧɚɝɪɟɜɚɟɬɫɹ ɧɟ ɫɪɚɡɭ. ɉɪɢ  ɧɚɝɪɟɜɚɧɢɢ  ɦɨɥɟɤɭɥɵ  ɜɨɡɞɭɯɚ  ɧɚɱɢɧɚɸɬ 
ɞɜɢɝɚɬɶɫɹ ɛɵɫɬɪɟɟ, ɩɟɪɟɦɟɳɚɹɫɶ ɫɥɭɱɚɣɧɵɦ ɨɛɪɚɡɨɦ, ɤɚɤ ɢ ɩɶɹɧɵɣ. 

 ɉɨɯɨɞɤɭ ɩɶɹɧɨɝɨ ɦɨɠɧɨ ɫɦɨɞɟɥɢɪɨɜɚɬɶ ɫ  ɩɨɦɨɳɶɸ ɛɪɨɫɤɚ ɦɨɧɟɬɵμ ɰɢɮɪɚ ɨɡɧɚɱɚɟɬ 
ɲɚɝ ɜɩɟɪɟɞ, ɝɟɪɛ - ɲɚɝ ɧɚɡɚɞ. ɑɬɨɛɵ ɩɪɨɞɜɢɧɭɬɶɫɹ ɜɩɟɪɟɞ ɧɚ І ɦɟɬɪɨɜ, ɩɨɬɪɟɛɭɟɬɫɹ І² 
ɲɚɝɨɜμ ɱɬɨɛɵ  ɨɬɨɣɬɢ ɧɚ 10  ɦɟɬɪɨɜ, ɧɭɠɧɨ ɫɞɟɥɚɬɶ 100  ɲɚɝɨɜ  (100  =  10²) - ɜɨɬ, ɩɨɱɟɦɭ 
ɨɛɨɝɪɟɜɚɬɟɥɶ ɬɚɤ ɞɨɥɝɨ ɧɟ  ɦɨɠɟɬ ɩɪɨɝɪɟɬɶ  ɤɨɦɧɚɬɭ, ɧɨ ɫ ɭɜɟɥɢɱɟɧɢɟɦ  ɪɚɫɫɬɨɹɧɢɹ 
ɦɨɥɟɤɭɥɵ  ɨɯɥɚɠɞɚɸɬɫɹ.   

ȼɵɜɨɞɵμ Ɍɟɨɪɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ – ɷɬɨ ɧɚɭɤɚ, ɧɚɩɪɚɜɥɟɧɧɚɹ ɧɚ ɢɡɭɱɟɧɢɟ ɫɥɭɱɚɣɧɵɯ 
ɫɜɨɣɫɬɜ ɫɨɛɵɬɢɣ ɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ. Ɉɧɚ ɹɜɥɹɟɬɫɹ ɦɨɳɧɟɣɲɢɦ ɦɟɯɚɧɢɡɦɨɦ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɪɵɧɨɱɧɵɯ ɜɡɚɢɦɨɫɜɹɡɟɣ ɢ ɨɬɧɨɲɟɧɢɣ, 
ɭɩɪɚɜɥɟɧɢɹ ɜɥɨɠɟɧɧɵɦ ɤɚɩɢɬɚɥɨɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɪɢɛɵɥɢ. ȼɫɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɧɚ 
ɮɢɧɚɧɫɨɜɵɯ ɪɵɧɤɚɯ ɩɨɩɚɞɚɟɬ ɩɨɞ ɞɟɣɫɬɜɢɟ ɡɚɤɨɧɨɜ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɢ, ɬɚɤ ɤɚɤ 
ɛɨɥɶɲɢɧɫɬɜɨ ɫɨɛɵɬɢɣ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɧɚ ɪɵɧɤɟ, ɩɨɩɚɞɚɸɬ ɩɨɞ ɤɚɬɟɝɨɪɢɸ ɫɥɭɱɚɣɧɵɯ. 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ 

1. Ʌ.ȿ.Ɇɚɣɫɬɪɨɜ, Ȼ.Ⱥ.Ɋɨɡɨɧɮɟɥɶɞ, Ɉ.Ȼ.ɒɟɣɧɢɧ. ɂɫɬɨɪɢɹ ɦɚɬɟɦɚɬɢɤɢ. Ɍ.β. 
Ɇɚɬɟɦɚɬɢɤɚ БVII ɫɬɨɥɟɬɢɹ / ɉɨɞ ɪɟɞ. Ⱥ. ɉ. ɘɲɤɟɜɢɱɚ. — Ɇ.μ ɇɚɭɤɚ, 1970. 

2. Ƚɧɟɞɟɧɤɨ Ȼ. ȼ.Ʉɭɪɫ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣμ ɍɱɟɛɧɢɤ – ɂɡɞ. 6-ɟ / ɩɟɪ. ɢ ɞɨɩ. – Ɇ.μ 
ɇɚɭɤɚ. Ƚɥ. ɪɟɞ. Ɏɢɡ-ɦɚɬ. ɥɢɬ., 1988 

γ. Ɏɟɪɧɚɧɞɨ Ʉɨɪɛɚɥɚɧ, ɏɟɪɚɪɞɨ ɋɚɧɰ. Ɇɢɪ ɦɚɬɟɦɚɬɢɤɢμ ɜ 40 ɬ. Ɍ.β4. ɍɤɪɨɳɟɧɢɟ 

http://ilib.mccme.ru/djvu/istoria/istmat2.htm
http://ilib.mccme.ru/djvu/istoria/istmat2.htm
https://ru.wikipedia.org/wiki/%D0%AE%D1%88%D0%BA%D0%B5%D0%B2%D0%B8%D1%87,_%D0%90%D0%B4%D0%BE%D0%BB%D1%8C%D1%84_%D0%9F%D0%B0%D0%B2%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
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ɫɥɭɱɚɣɧɨɫɬɢ. Ɍɟɥɨɪɢɹ ɜɟɪɨɹɬɧɨɫɬɟɣ./ ɉɟɪ. ɫ ɢɫɩ. – Ɇ.μ  Ⱦɟ Ⱥɝɨɫɬɢɧɢ, β014 
4.Ɇɚɪɬɢɧ Ƚɚɪɞɧɟɪ.  Ʉɧɢɝɚ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɝɨɥɨɜɨɥɨɦɨɤ ɢ ɪɚɡɜɥɟɱɟɧɢɣ ɠɭɪɧɚɥɚ 

"ɇɚɭɱɧɚɹ Ⱥɦɟɪɢɤɚ", 1959 (TСО SМТОЧЭТПТМ AЦОЫТМКЧ ЛШШФ ШП εКЭСОЦКЭТМКХ ЩЮггХОЬ & 
diversions.) 

 

ɇɈɊɆȺɅɖɇɕɃ ɁȺɄɈɇ ɊȺɋɉɊȿȾȿɅȿɇɂə ɂ ȿȽɈ ɉɊɂɆȿɇȿɇɂȿ 

Ʉɨɜɟɪɝɚ Ɇ.Ⱥ. ɝɪ. Ʉɂ-14ɞ, 
ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ, ɤ.ɮ.-ɦ.ɧ., ɞɨɰɟɧɬ, Ȼɪɨɞɫɤɢɣ Ⱥ.Ʌ.  

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦ. ȼ. Ⱦɚɥɹ (ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤ) 
ɇɨɪɦɚɥɶɧɵɣ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ (ɱɚɫɬɨ ɧɚɡɵɜɚɟɦɵɣ ɡɚɤɨɧɨɦ Ƚɚɭɫɫɚ) ɢɝɪɚɟɬ 

ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢ ɡɚɧɢɦɚɟɬ ɫɪɟɞɢ ɞɪɭɝɢɯ ɡɚɤɨɧɨɜ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɫɨɛɨɟ ɩɨɥɨɠɟɧɢɟ. ɗɬɨ – ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɢɣɫɹ ɧɚ ɩɪɚɤɬɢɤɟ ɡɚɤɨɧ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ. Ƚɥɚɜɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ, ɜɵɞɟɥɹɸɳɚɹ ɧɨɪɦɚɥɶɧɵɣ ɡɚɤɨɧ ɫɪɟɞɢ ɞɪɭɝɢɯ 
ɡɚɤɨɧɨɜ, ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɨɧ ɹɜɥɹɟɬɫɹ ɩɪɟɞɟɥɶɧɵɦ ɡɚɤɨɧɨɦ, ɤ ɤɨɬɨɪɨɦɭ ɩɪɢɛɥɢɠɚɸɬɫɹ 
ɞɪɭɝɢɟ ɡɚɤɨɧɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɢ ɜɟɫɶɦɚ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɢɯɫɹ ɬɢɩɢɱɧɵɯ ɭɫɥɨɜɢɹɯ. 

ɇɨɪɦɚɥɶɧɨɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɩɨɞɱɢɧɹɸɬɫɹ ɦɧɨɝɢɟ ɜɫɬɪɟɱɚɸɳɢɟɫɹ ɧɚ ɩɪɚɤɬɢɤɟ 
ɫɥɭɱɚɣɧɵɟ ɜɟɥɢɱɢɧɵ, ɨɛɪɚɡɨɜɚɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɭɦɦɢɪɨɜɚɧɢɹ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ 
ɧɟɡɚɜɢɫɢɦɵɯ (ɢɥɢ ɫɥɚɛɨ ɡɚɜɢɫɢɦɵɯ) ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ, ɩɨɞɱɢɧɟɧɧɵɯ ɪɚɡɥɢɱɧɵɦ ɡɚɤɨɧɚɦ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɚ ɩɨɤɚɡɚɧɚ ɞɨɫɬɚɬɨɱɧɨ ɬɟɫɧɚɹ ɜɡɚɢɦɨɫɜɹɡɶ ɫ ɩɨɜɫɟɞɧɟɜɧɨɣ 
ɠɢɡɧɶɸ, ɜɚɠɧɨɫɬɶ ɞɚɧɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɪɢ ɢɡɦɟɪɟɧɢɢ ɩɨɝɪɟɲɧɨɫɬɟɣ. ȼ ɰɟɥɨɦ, ɨɛɥɚɫɬɶ 
ɩɪɢɦɟɧɟɧɢɹ ɧɨɪɦɚɥɶɧɨɝɨ ɡɚɤɨɧɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɜɟɪɨɹɬɧɨɫɬɧɵɯ ɪɚɫɱɟɬɚɯ ɜɟɫɶɦɚ ɲɢɪɨɤɚ. 
Ɉɧ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɩɢɫɚɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ, ɫɥɭɱɚɣɧɵɯ ɫɢɝɧɚɥɨɜ ɢ ɲɭɦɨɜ ɜ 
ɪɚɞɢɨɩɪɢɟɦɧɢɤɚɯ, ɜɪɟɦɟɧɢ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ ɫɢɫɬɟɦ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɢ ɬ.ɞ. 

ȼɵɜɨɞμ ɧɨɪɦɚɥɶɧɵɣ ɡɚɤɨɧ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɜ ɦɚɬɟɦɚɬɢɤɟ, ɧɨ ɢ ɜ 
ɞɪɭɝɢɯ ɧɚɭɤɚɯμ  ɮɢɥɨɫɨɮɢɢ,  ɩɪɚɤɬɢɱɟɫɤɨɣ ɩɫɢɯɨɥɨɝɢɢ ɢ ɩɫɢɯɢɚɬɪɢɢ, ɚ ɬɚɤɠɟ ɜ 
ɩɪɚɤɬɢɱɟɫɤɨɣ ɮɢɡɢɤɟ.  

 

ɈɐȱɇɄȺ ɉɊɈɌɂɄɈɊɈɁȱɃɇɈȲ ȿɎȿɄɌɂȼɇɈɋɌȱ ɌɂɆɈɅɍ, ɆȿɇɌɈɅɍ ȱ 
ȼȺɇȱɅȱɇɍ əɄ ɅȿɌɄɂɏ ȱɇȽȱȻȱɌɈɊȱȼ ɄɈɊɈɁȱȲ 

ȼ.ȱ. ȼɨɪɨɛɣɨɜɚ1, Ɇ.ȱ. ȼɨɪɨɛɣɨɜɚ2, Ɉ.ȿ. ɑɢɝɢɪɢɧɟɰɶ1 
1 ɇɚɰɿɨɧɚɥɶɧɢɣ ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɍɤɪɚʀɧɢ « Ʉɢʀɜɫɶɤɢɣ ɩɨɥɿɬɟɯɧɿɱɧɢɣ ɿɧɫɬɢɬɭɬ» 

Ⱦɟɪɠɚɜɧɢɣ ɜɢɳɢɣ ɧɚɜɱɚɥɶɧɢɣ ɡɚɤɥɚɞ 
2«ɍɤɪɚʀɧɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɯɿɦɿɤɨ-ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ» 

ɋɩɨɠɢɜɚɱɿ ɪɿɡɧɢɯ ɝɚɥɭɡɟɣ ɩɪɨɦɢɫɥɨɜɨɫɬɿ ɜɢɦɚɝɚɸɬɶ ɩɨɫɬɚɜɤɢ ɛɿɥɶɲɨɫɬɿ ɜɢɞɿɜ ɩɪɨɞɭɤɰɿʀ 
ɦɟɬɚɥɭɪɝɿɣɧɨɝɨ ɤɨɦɩɥɟɤɫɭ ɛɟɡ ɤɨɪɨɡɿɣɧɢɯ ɭɲɤɨɞɠɟɧɶ, ɹɤɿ ɡɧɚɱɧɢɦ ɱɢɧɨɦ ɩɨɝɿɪɲɭɸɬɶ 
ɬɨɜɚɪɧɢɣ ɜɢɝɥɹɞ, ɡɧɢɠɭɸɬɶ ɫɩɨɠɢɜɱɭ ɰɿɧɧɿɫɬɶ ɿ, ɜɿɞɩɨɜɿɞɧɨ, ɜɚɪɬɿɫɬɶ ɩɪɨɞɭɤɰɿʀ. Ɉɞɧɢɦ ɡ 
ɧɚɣɛɿɥɶɲ ɟɮɟɤɬɢɜɧɢɯ ɿ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɦɟɬɨɞɿɜ ɡɚɯɢɫɬɭ ɜɿɞ ɤɨɪɨɡɿʀ ɧɚ ɫɬɚɞɿʀ ɡɛɟɪɿɝɚɧɧɹ ɿ 
ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ ɦɟɬɚɥɨɩɪɨɤɚɬɭ є ɜɢɤɨɪɢɫɬɚɧɧɹ ɥɟɬɤɢɯ ɿɧɝɿɛɿɬɨɪɿɜ ɚɬɦɨɫɮɟɪɧɨʀ ɤɨɪɨɡɿʀ 
(ɅȱȺɄ). ɇɟɡɜɚɠɚɸɱɢ ɧɚ ɜɟɥɢɤɢɣ ɚɫɨɪɬɢɦɟɧɬ ɧɚɩɪɚɰɶɨɜɚɧɢɯ ɜ ɦɢɧɭɥɨɦɭ ɅȱȺɄ, ɩɪɨɛɥɟɦɚ ʀɯ 
ɪɨɡɪɨɛɤɢ ɡɚɥɢɲɚєɬɶɫɹ ɚɤɬɭɚɥɶɧɨɸ ɭ ɡɜ'ɹɡɤɭ ɿɡ ɡɪɨɫɬɚɸɱɢɦɢ ɜɢɦɨɝɚɦɢ ɞɨ ɡɚɯɢɫɧɨʀ ɡɞɚɬɧɨɫɬɿ 
ɪɟɚɝɟɧɬɿɜ, ɡ ɩɿɞɜɢɳɟɧɧɹɦ ɟɤɨɥɨɝɿɱɧɢɯ ɬɚ ɟɤɨɧɨɦɿɱɧɢɯ ɜɢɦɨɝ.  

Ɍɚɤ, ɚɜɬɨɪɚɦɢ ɞɨɫɥɿɞɠɟɧɨ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɪɿɡɧɢɯ ɜɢɞɿɜ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ, ɬɚ 
ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɜ ɹɤɨɫɬɿ ɞɠɟɪɟɥɚ ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɿ ɿɡɨɩɪɨɩɚɧɨɥɶɧɿ 
ɟɤɫɬɪɚɤɬɢ ɧɚɫɿɧɧɹ ɬɚ ɝɪɨɧɚ ɜɢɧɨɝɪɚɞɭ, ɬɪɚɜɚ ɩɨɥɢɧɭ, ɤɜɿɬɢ ɥɚɜɚɧɞɢ, ɲɪɨɬɭ ɪɿɩɚɤɭ, ɲɢɲɨɤ 
ɯɦɟɥɸ, ɧɚɫɿɧɧɹ ɤɪɨɩɭ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ ɨɫɧɨɜɧɢɦɢ ɥɟɬɤɢɦɢ ɫɩɨɥɭɤɚɦɢ ɛɿɥɶɲɨɫɬɿ ɜɢɞɿɜ 
ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ ɩɟɪɫɩɟɤɬɢɜɧɨʀ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɅȱȺɄ (ɝɪɨɧɚ ɜɢɧɨɝɪɚɞɭ, ɲɪɨɬ ɪɿɩɚɤɭ, 
ɲɢɲɤɢ ɯɦɟɥɸ, ɬɪɚɜɚ ɩɨɥɢɧɭ), ɳɨ ɟɤɫɬɪɚɝɭɸɬɶɫɹ ɿɡɨɩɪɨɩɚɧɨɥɨɦ, є ɫɩɨɥɭɤɢ ɤɥɚɫɭ ɚɥɶɞɟɝɿɞɿɜ 
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(ɛɭɡɤɨɜɢɣ ɚɥɶɞɟɝɿɞ), ɦɨɧɨɬɟɪɩɟɧɨɜɢɯ ɮɟɧɨɥɿɜ (ɬɢɦɨɥ, ɤɚɪɜɚɤɪɨɥ) ɬɚ ɤɟɬɨɧɿɜ. Ⱦɥɹ ɩɨɞɚɥɶɲɨɝɨ 
ɰɿɥɟɫɩɪɹɦɨɜɚɧɨɝɨ ɩɿɞɛɨɪɭ ɪɨɫɥɢɧɧɨʀ ɫɢɪɨɜɢɧɢ ɞɥɹ ɫɬɜɨɪɟɧɧɹ ɧɨɜɢɯ ɅȱȺɄ ɧɚ ɨɫɧɨɜɿ ɩɪɨɞɭɤɬɿɜ 
ɪɨɫɥɢɧɧɨɝɨ ɩɨɯɨɞɠɟɧɧɹ, ɧɟɨɛɯɿɞɧɢɦ є ɜɫɬɚɧɨɜɥɟɧɧɹ ɿɧɝɿɛɭɸɱɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ ɨɫɧɨɜɧɢɯ 
ɫɤɥɚɞɨɜɢɯ ɤɨɦɩɨɧɟɧɬɿɜ, ɳɨ ɡɞɿɣɫɧɸɸɬɶ ɩɟɪɟɜɚɠɧɢɣ ɜɩɥɢɜ ɛɿɥɶɲɨɫɬɿ ɜɢɞɿɜ ɪɨɫɥɢɧɧɢɯ 
ɟɤɫɬɪɚɤɬɿɜ ɧɚ ɝɚɥɶɦɭɜɚɧɧɹ ɤɨɪɨɡɿɣɧɨɝɨ ɩɪɨɰɟɫɭ. 

Ⱥɧɚɥɿɡ ɪɟɡɭɥɶɬɚɬɿɜ ɩɪɢɲɜɢɞɲɟɧɢɯ ɤɨɪɨɡɿɣɧɢɯ ɜɢɩɪɨɛɭɜɚɧɶ ɫɜɿɞɱɢɬɶ, ɳɨ ɿɡɨɩɪɨɩɚɧɨɥɶɧɿ 
ɪɨɡɱɢɧɢ (β ɝ/ɥ) ɜɚɧɿɥɿɧɭ, ɬɢɦɨɥɭ ɬɚ ɦɟɧɬɨɥɭ ɡɚɛɟɡɩɟɱɭɸɬɶ ɩɪɨɬɢɤɨɪɨɡɿɣɧɢɣ ɡɚɯɢɫɬ ɦɟɬɚɥɭ ɜ 
ɭɦɨɜɚɯ ɩɟɪɿɨɞɢɱɧɨʀ ɤɨɧɞɟɧɫɚɰɿʀ ɞɢɫɬɢɥɶɨɜɚɧɨʀ ɜɨɞɢ, ɬɚ ɦɿɧɟɪɚɥɿɡɨɜɚɧɨʀ ɩɥɿɜɤɢ ɜɨɥɨɝɢ 
ɩɪɨɬɹɝɨɦ β1 ɞɨɛɢ. ɉɪɨɬɢɤɨɪɨɡɿɣɧɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɡɦɟɧɲɭєɬɶɫɹ ɜ ɧɚɩɪɹɦɤɭ ɬɢɦɨɥ, ɜɚɧɿɥɿɧ, 
ɦɟɧɬɨɥ. ȼ ɪɨɛɨɬɿ ɞɨɫɥɿɞɠɭɜɚɥɢ ɟɥɟɤɬɪɨɯɿɦɿɱɧɭ ɩɨɜɟɞɿɧɤɭ ɫɬɚɥɿ ɜ 0,5 Ɇ ІК2SO4 ɩɿɫɥɹ 
ɮɨɪɦɭɜɚɧɧɹ ɡɚɯɢɫɧɨʀ ɩɥɿɜɤɢ ɜ ɩɪɢɫɭɬɧɨɫɬɿ ɿɧɝɿɛɿɬɨɪɭ (ɬɢɦɨɥɭ, ɦɟɧɬɨɥɭ, ɜɚɧɿɥɿɧɭ) ɜ 
ɡɚɦɤɧɭɬɨɦɭ ɨɛ’єɦɿ. Ɉɛɪɨɛɤɚ ɦɟɬɚɥɿɜ ɜɢɳɟ ɡɚɡɧɚɱɟɧɢɦɢ ɫɩɨɥɭɤɚɦɢ ɫɩɪɢɹє ɡɫɭɜɭ 
ɛɟɡɫɬɪɭɦɨɜɨɝɨ ɩɨɬɟɧɰɿɚɥɭ ɜ ɛɿɤ ɩɨɡɢɬɢɜɧɢɯ ɡɧɚɱɟɧɶ ɬɚ ɡɛɿɥɶɲɟɧɧɸ ɩɨɥɹɪɢɡɨɜɚɧɨɫɬɿ ɤɚɬɨɞɧɨʀ 
ɪɟɚɤɰɿʀ ɤɨɪɨɡɿɣɧɨɝɨ ɩɪɨɰɟɫɭ.  

Ɂɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɤɜɚɧɬɨɜɨ-ɯɿɦɿɱɧɢɯ ɪɨɡɪɚɯɭɧɤɿɜ ɪɨɡɩɨɞɿɥɭ ɡɚɪɹɞɿɜ ɭ ɦɨɥɟɤɭɥɚɯ, 
ɜɟɥɢɱɢɧɚɦ ɟɥɟɤɬɪɨɧɟɝɚɬɢɜɧɨɫɬɿ ʀɯ ɚɬɨɦɿɜ ɿ ɪɨɡɩɨɞɿɥɭ ɟɥɟɤɬɪɨɧɧɨʀ ɝɭɫɬɢɧɢ ɜɢɡɧɚɱɚɥɢ ɜɿɪɨɝɿɞɧɿ 
ɰɟɧɬɪɢ ɚɞɫɨɪɛɰɿʀ ɨɫɧɨɜɧɢɯ ɞɿɸɱɢɯ ɤɨɦɩɨɧɟɧɬɿɜ ɪɨɫɥɢɧɧɢɯ ɟɤɫɬɪɚɤɬɿɜ. Ⱦɥɹ ɜɫɿɯ 
ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɫɩɨɥɭɤ ɧɚɣɛɿɥɶɲ ɜɿɪɨɝɿɞɧɨɸ є ɚɞɫɨɪɛɰɿɹ ɦɨɥɟɤɭɥ ɡɚ ɪɚɯɭɧɨɤ ɩɟɪɟɞɚɱɿ 
ɟɥɟɤɬɪɨɧɿɜ ɧɟɝɚɬɢɜɧɨ ɡɚɪɹɞɠɟɧɢɯ ɚɬɨɦɿɜ Ɉɤɫɢɝɟɧɭ -ЇH ɝɪɭɩɢ ɧɚ Н-ɨɪɛɿɬɚɥɿ Ɏɟɪɭɦɭ. Ⱥ ɬɚɤɨɠ 
π-ɟɥɟɤɬɪɨɧɧɚ ɜɡɚєɦɨɞɿɹ ɚɪɨɦɚɬɢɱɧɢɯ ɤɿɥɟɰɶ ɫɩɨɥɭɤ, ɞɟ ɫɤɨɧɰɟɧɬɪɨɜɚɧɚ ɧɚɣɛɿɥɶɲɚ ɟɥɟɤɬɪɨɧɧɚ 
ɝɭɫɬɢɧɚ. 

 
ɁȺɏɂɋɌ ɋɌȺɅȱ ȼȱȾ ȺɌɆɈɋɎȿɊɇɈȲ ɄɈɊɈɁȱȲ ɅȿɌɄɂɆɂ ȱɇȽȱȻȱɌɈɊȺɆɂ: 

ȿɄɋɉȿɊɂɆȿɇɌȺɅɖɇȱ ȱ ɄȼȺɇɌɈȼɈ-ɏȱɆȱɑɇȱ ȾɈɋɅȱȾɀȿɇɇə 

Ɏɟɬɿɫɨɜɚ ȱ.ɋ., ɞ.ɬ.ɧ., ɩɪɨɮ.ɑɢɝɢɪɢɧɟɰɶ Ɉ.ȿ., ɤ.ɯ.ɧ., ɞɨɰ. əɰɸɤ Ʌ.Ⱥ.  
ɇɚɰɿɨɧɚɥɶɧɢɣ ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɍɤɪɚʀɧɢ « Ʉɢʀɜɫɶɤɢɣ ɩɨɥɿɬɟɯɧɿɱɧɢɣ ɿɧɫɬɢɬɭɬ» 

Ⱦɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɚɪɨɮɚɡɧɨɝɨ ɡɚɯɢɫɬɭ ɦɟɬɚɥɭ ɥɟɬɤɢɣ ɿɧɝɿɛɿɬɨɪ, ɨɤɪɿɦ ɥɟɬɤɨɫɬɿ ɞɥɹ 
ɩɟɪɟɧɟɫɟɧɧɹ ɚɤɬɢɜɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɞɨ ɩɨɜɟɪɯɧɿ ɦɟɬɚɥɭ, ɩɨɜɢɧɟɧ ɝɚɥɶɦɭɜɚɬɢ ɲɜɢɞɤɿɫɬɶ 
ɟɥɟɤɬɪɨɞɧɢɯ ɪɟɚɤɰɿɣ ɭ ɮɚɡɨɜɿɣ ɚɛɨ ɚɞɫɨɪɛɰɿɣɧɿɣ ɜɨɥɨɡɿ. ȼ ɨɫɧɨɜɿ ɦɟɯɚɧɿɡɦɭ ɞɿʀ ɨɪɝɚɧɿɱɧɢɯ 
ɫɩɨɥɭɤ ɧɚ ɤɿɧɟɬɢɤɭ ɟɥɟɤɬɪɨɯɿɦɿɱɧɢɯ ɩɪɨɰɟɫɿɜ ɥɟɠɢɬɶ ʀɯ ɚɞɫɨɪɛɰɿɹ ɧɚ ɦɟɠɿ ɪɨɡɞɿɥɭ ɦɟɬɚɥ - 
ɪɨɡɱɢɧ ɟɥɟɤɬɪɨɥɿɬɭ. Ⱥɞɫɨɪɛɰɿɹ  ɥɟɬɤɨɝɨ ɿɧɝɿɛɿɬɨɪɭ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɦɿɧɢ ɹɤ ɤɿɧɟɬɢɤɢ 
ɟɥɟɤɬɪɨɞɧɢɯ ɪɟɚɤɰɿɣ, ɬɚɤ ɿ ɫɬɚɧɭ ɩɨɜɟɪɯɧɿ ɦɟɬɚɥɭ, ɡɨɤɪɟɦɚ ɜɟɥɢɱɢɧɢ ɚɤɬɢɜɧɨʀ ɩɨɜɟɪɯɧɿ, ɧɚ 
ɹɤɿɣ ɜɿɧ ɜɿɞɛɭɜɚєɬɶɫɹ. ȼ ɪɟɡɭɥɶɬɚɬɿ ɚɞɫɨɪɛɰɿʀ ɚɛɨ ɤɨɧɞɟɧɫɚɰɿʀ ɧɚ ɩɨɜɟɪɯɧɿ ɦɟɬɚɥɭ ɅȱȺɄ 
ɜɿɞɛɭɜɚєɬɶɫɹ ɝɚɥɶɦɭɜɚɧɧɹ ɤɚɬɨɞɧɨʀ, ɚɧɨɞɧɨʀ ɱɢ ɨɛɨɯ ɟɥɟɤɬɪɨɞɧɢɯ ɪɟɚɤɰɿɣ, ɳɨ ɥɟɠɚɬɶ ɜ 
ɨɫɧɨɜɿ ɤɨɪɨɡɿɣɧɨɝɨ ɩɪɨɰɟɫɭ, ɬɚ ɡɦɟɧɲɟɧɧɹ ɲɜɢɞɤɨɫɬɿ ɩɪɨɰɟɫɭ ɤɨɪɨɡɿʀ ɜ ɰɿɥɨɦɭ. Ɍɚɤɨɠ ɭ 
ɞɟɹɤɢɯ ɜɢɩɚɞɤɚɯ ɦɨɠɥɢɜɟ ɩɟɪɟɜɟɞɟɧɧɹ ɦɟɬɚɥɭ ɜ ɩɚɫɢɜɧɢɣ ɫɬɚɧ ɭ ɪɚɡɿ ɩɪɢɫɤɨɪɟɧɧɹ 
ɤɚɬɨɞɧɨɝɨ ɩɪɨɰɟɫɭ. ɉɪɢ ɩɪɨɝɧɨɡɭɜɚɧɧɿ ɚɞɫɨɪɛɰɿɣɧɨʀ ɡɞɚɬɧɨɫɬɿ ɦɨɥɟɤɭɥ ɨɫɬɚɧɧɿɦ ɱɚɫɨɦ ɜ 
ɥɿɬɟɪɚɬɭɪɿ ɡ'ɹɜɢɥɚɫɹ ɜɟɥɢɤɚ ɤɿɥɶɤɿɫɬɶ ɪɨɛɿɬ, ɜ ɹɤɢɯ ɜɫɬɚɧɨɜɥɟɧɨ ɜɡɚєɦɨɡɜ'ɹɡɨɤ ɦɿɠ ɡɚɯɢɫɧɨɸ 
ɞɿєɸ ɿ ɪɿɡɧɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɦɨɥɟɤɭɥ (ɜɟɥɢɱɢɧɚɦɢ ɩɨɬɟɧɰɿɚɥɿɜ ɿɨɧɿɡɚɰɿʀ ɨɪɝɚɧɿɱɧɢɯ 
ɫɩɨɥɭɤ, ɟɥɟɤɬɪɨɧɟɝɚɬɢɜɧɿɫɬɸ ɚɞɫɨɪɛɰɿɣɧɢɯ ɰɟɧɬɪɿɜ ɦɨɥɟɤɭɥ), ɹɤɿ ɞɿɫɬɚɥɢ ɧɚɡɜɭ ɿɧɞɟɤɫɿɜ 
ɪɟɚɤɰɿɣɧɨʀ ɡɞɚɬɧɨɫɬɿ (ȱɊɁ) Д1Ж. Ⱦɥɹ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɚɞɫɨɪɛɰɿɣɧɨʀ ɡɞɚɬɧɨɫɬɿ ɨɪɝɚɧɿɱɧɢɯ 
ɫɩɨɥɭɤ ɜ ɹɤɨɫɬɿ ɟɥɟɤɬɪɨɧɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɿɧɝɿɛɿɬɨɪɿɜ ɛɿɥɶɲ ɞɨɰɿɥɶɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ 
ɟɥɟɤɬɪɨɧɧɭ ɝɭɫɬɢɧɭ (ɳɿɥɶɧɿɫɬɶ) ɧɚ «ɹɤɿɪɧɢɯ» ɚɬɨɦɚɯ (ɚɛɨ ɫɭɦɭ ɟɥɟɤɬɪɨɧɧɢɯ ɝɭɫɬɢɧ ɧɚ ɜɫɿɯ 
ɝɟɬɟɪɨɚɬɨɦɚɯ, ɹɤɿ ɩɪɢɣɦɚɸɬɶ ɭɱɚɫɬɶ  ɜ ɮɨɪɦɭɜɚɧɧɿ ɚɞɫɨɪɛɰɿɣɧɢɯ ɡɜ’ɹɡɤɿɜ). Ɍɨɦɭ ɦɟɬɨɸ 
ɪɨɛɨɬɢ ɫɬɚɥɚ ɩɪɨɝɧɨɡɧɚ ɨɰɿɧɤɚ ɚɞɫɨɪɛɰɿɣɧɨʀ ɡɞɚɬɧɨɫɬɿ (ɳɨ ɜɿɪɨɝɿɞɧɨ ɛɭɞɟ ɜɩɥɢɜɚɬɢ ɧɚ 
ɩɪɨɬɢɤɨɪɨɡɿɣɧɭ ɟɮɟɤɬɢɜɧɿɫɬɶ) ɞɟɹɤɢɯ ɨɪɝɚɧɿɱɧɢɯ ɫɩɨɥɭɤ ɩɪɢ ʀɯ ɡɚɫɬɨɫɭɜɚɧɧɿ ɜ ɹɤɨɫɬɿ ɅȱȺɄ 
(ɬɢɦɨɥɭ, ɦɟɧɬɨɥɭ).Ɉɰɿɧɸɜɚɥɚɫɶ ɡɚɥɟɠɧɿɫɬɶ ɤɨɟɮɿɰɿєɧɬɚ ɝɚɥɶɦɭɜɚɧɧɹ (Ȗ) ɚɬɦɨɫɮɟɪɧɨʀ 
ɤɨɪɨɡɿʀ ɫɬɚɥɿ (ɜɫɬɚɧɨɜɥɟɧɨʀ ɩɪɢ ɡɚɫɬɨɫɭɜɚɧɧɿ ɅȱȺɄ ɜ ɭɦɨɜɚɯ ɩɟɪɿɨɞɢɱɧɨʀ ɤɨɧɞɟɧɫɚɰɿʀ 
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ɜɨɥɨɝɢ, ɩɪɨɬɹɝɨɦ β1 ɞɨɛɢ), ɜɿɞμ ɟɥɟɤɬɪɨɧɧɨʀ ɝɭɫɬɢɧɢ ɧɚ ɝɟɬɟɪɨɚɬɨɦɚɯ, ɜɟɥɢɱɢɧɢ ʀɯ 
ɟɥɟɤɬɪɨɧɟɝɚɬɢɜɧɨɫɬɿ, ɜɟɥɢɱɢɧɢ ɟɧɟɪɝɿʀ ɜɢɳɨʀ ɡɚɣɧɹɬɨʀ ɦɨɥɟɤɭɥɹɪɧɨʀ ɨɪɛɿɬɚɥɿ.  ȼ ɪɨɛɨɬɿ 
ɦɟɬɨɞɨɦ ɤɜɚɧɬɨɜɨ-ɯɿɦɿɱɧɢɯ ɪɨɡɪɚɯɭɧɤɿɜ (ɄɏɊ) ɞɨɫɥɿɞɠɟɧɿ ɚɞɫɨɪɛɰɿɣɧɚ ɡɞɚɬɧɿɫɬɶ ɬɚ ɫɢɥɚ 
ɜɡɚєɦɨɞɿʀ ɨɫɧɨɜɧɢɯ ɤɨɦɩɨɧɟɧɬɿɜ ɞɨɫɥɿɞɠɭɜɚɧɨɝɨ ɟɤɫɬɪɚɤɬɭ ɡ ɩɨɜɟɪɯɧɟɸ ɡɚɥɿɡɚ ɡɝɿɞɧɨ ɬɟɨɪɿʀ 
ɄɏɊ. ȼ ɪɨɛɨɬɿ ɜɢɡɧɚɱɟɧɿ ɜɟɥɢɱɢɧɢ ɡɚɪɹɞɿɜ ɧɚ ɨɫɧɨɜɧɢɯ ɪɟɚɤɰɿɣɧɢɯ ɰɟɧɬɪɚɯ (HвЩОЫ CСОЦ 
7.0, ɦɟɬɨɞ ɆɆ+, ɊɆγ. Ȼɭɥɢ ɞɨɫɥɿɞɠɟɧɿ ɦɨɥɟɤɭɥɹɪɧɿ ɫɬɪɭɤɬɭɪɢ ɬɢɦɨɥɭ ɿ ɦɟɧɬɨɥɭ. 
ɋɬɪɭɤɬɭɪɧɿ ɮɨɪɦɭɥɢ ɰɢɯ ɫɩɨɥɭɤ ɩɿɫɥɹ ɝɟɨɦɟɬɪɢɱɧɨʀ ɨɩɬɢɦɿɡɚɰɿʀ ɩɪɟɞɫɬɚɜɥɟɧɿ ɧɚ ɪɢɫ. 1. 

ɇɚ ɨɫɧɨɜɿ ɪɨɡɪɚɯɭɧɤɿɜ ɟɥɟɤɬɪɨɧɧɢɯ ɡɚɪɹɞɿɜ ɦɨɠɧɚ ɩɪɨɝɧɨɡɭɜɚɬɢ, ɳɨ ɜɡɚєɦɨɞɿɹ ɡ 
ɩɨɜɟɪɯɧɟɸ ɦɟɬɚɥɭ ɛɭɞɟ ɜɿɞɛɭɜɚɬɢɫɹ ɩɨ ɚɬɨɦɚɯ, ɞɟ ɫɤɨɧɰɟɧɬɪɨɜɚɧɚ ɧɚɣɛɿɥɶɲɚ ɟɥɟɤɬɪɨɧɚ 
ɝɭɫɬɢɧɚ, ɨɫɤɿɥɶɤɢ ɧɚ ɧɢɯ ɪɨɡɬɚɲɨɜɚɧɿ ɧɚɣɛɿɥɶɲ ɟɥɟɤɬɪɨɧɟɝɚɬɢɜɧɿ ɡɚɪɹɞɢ. ȼɧɚɫɥɿɞɨɤ ɰɶɨɝɨ 
ɫɚɦɟ ɰɿ ɚɬɨɦɢ ɜɨɥɨɞɿɸɬɶ ɧɚɞɥɢɲɤɨɜɢɦ ɡɚɪɹɞɨɦ, ɬɨɛɬɨ ɦɚɸɬɶ ɧɟɩɨɞɿɥɟɧɭ ɟɥɟɤɬɪɨɧɧɭ ɩɚɪɭ 
ɬɚ ɦɨɠɭɬɶ ɜɢɫɬɭɩɚɬɢ ɜ ɹɤɨɫɬɿ ɧɭɤɥɟɨɮɿɥɶɧɨɝɨ ɚɝɟɧɬɭ. Ⱦɨ ɬɨɝɨ ɠ ɜɿɞɨɦɨ, ɳɨ ɱɢɦ ɛɿɥɶɲ 
ɧɟɝɚɬɢɜɧɢɣ ɡɚɪɹɞ ɧɚ ɝɟɬɟɪɨɚɬɨɦɿ, ɬɢɦ ɤɪɚɳɟ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɟɪɟɞɚɱɚ ɟɥɟɤɬɪɨɧɿɜ ɜɿɞ ɞɨɧɨɪɚ. 
Ɍɨɛɬɨ ɛɿɥɶɲɨɸ ɿɧɝɿɛɭɸɱɨʀ ɡɞɚɬɧɿɫɬɶ ɛɭɞɟ ɜɨɥɨɞɿɬɢ ɬɢɦɨɥ, ɳɨ ɤɨɪɟɥɸє ɡ ɪɟɡɭɥɶɬɚɬɚɦɢ 
ɩɪɢɲɜɢɞɲɟɧɢɯ ɤɨɪɨɡɿɣɧɢɯ ɜɢɩɪɨɛɭɜɚɧɶ ɜ ɭɦɨɜɚɯ ɩɟɪɿɨɞɢɱɧɨʀ ɤɨɧɞɟɧɫɚɰɿʀ ɜɨɥɨɝɢ. Ɍɚɤ 
ɫɬɭɩɿɧɶ ɡɚɯɢɫɬɭ ɬɢɦɨɥɭ ɬɚ ɦɟɧɬɨɥɭ ɫɤɥɚɞɚє  Z = 88,95% ɬɚ 84,7 %, ɜɿɞɩɨɜɿɞɧɨ. 

 

 
Ɍɢɦɨɥ  

 
Ɇɟɧɬɨɥ 

 
Ɋɢɫɭɧɨɤ 1. Ɉɩɬɢɦɿɡɨɜɚɧɚ ɫɬɪɭɤɬɭɪɚ ɦɨɥɟɤɭɥ ɿɧɝɿɛɿɬɨɪɿɜ. ɓɿɥɶɧɿɫɬɶ ɜɢɳɨʀ ɡɚɣɧɹɬɨʀ 

ɦɨɥɟɤɭɥɹɪɧɨʀ ɨɪɛɿɬɚɥɿ (ɨɪɛɿɬɚɥɶɧɟ ɡɧɚɱɟɧɧɹ ɳɿɥɶɧɨɫɬɿ 0,005). 
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ɐɟ ɨɛɭɦɨɜɥɟɧɨ, ɜɿɪɨɝɿɞɧɨ, ɚɞɫɨɪɛɰɿɹ ɦɨɥɟɤɭɥ ɬɢɦɨɥɭ ɧɟ ɥɢɲɟ ɡɚ ɪɚɯɭɧɨɤ ɩɟɪɟɞɚɱɿ 
ɟɥɟɤɬɪɨɧɿɜ ɧɟɝɚɬɢɜɧɨ ɡɚɪɹɞɠɟɧɢɯ ɚɬɨɦɿɜ Ɉɤɫɢɝɟɧɭ ɚɛɨ ɇɿɬɪɨɝɟɧɭ ɧɚ Н-ɨɪɛɿɬɚɥɿ Ɏɟɪɭɦɭ, 
ɚɥɟ ɣ ɩɟɪɟɜɚɠɧɨɸ π-ɟɥɟɤɬɪɨɧɧɨɸ ɜɡɚєɦɨɞɿєɸ ʀɯ ɚɪɨɦɚɬɢɱɧɨɝɨ ɤɿɥɶɰɹ ɡ ɩɨɜɟɪɯɧɟɸ 
ɤɨɪɨɞɭɸɱɨʀ ɫɬɚɥɿ. 

ɋɩɢɫɨɤ ɜɢɤɨɪɢɫɬɚɧɨʀ ɥɿɬɟɪɚɬɭɪɢ 

1. CСвРвЫвЧОЭЬ’ Ɉ.E. A ЬЭЮНв ШП ЫКЩОЬООН МКФО ОбЭЫКМЭ КЬ ОМШ-friendly vapor phase corrosion 
inhibitor / Ɉ.E. CСвРвЫвЧОЭЬ’,V.I. VШЫШЛвШЯК // CСОЦТЬЭЫв КЧН CСОЦТМКХ TОМСЧШХШРв. – 2014. Vol. 
8, – №. β. – ɋ. βγ5–242. 

 
 ȾɈɋɅȱȾɀȿɇɇə ȿɅȿɄɌɊɈɇȺȽɊȱȼȺɅɖɇɈȽɈ ɉɊɂɅȺȾɍ  

Ƚɨɥɨɜɤɨ Ⱦ.ɉ.  
ɋєɜєɪɨɞɨɧɟɰɶɤɚ ɫɟɪɟɞɧɹ ɡɚɝɚɥɶɧɨ-ɨɫɜɿɬɧɹ ɲɤɨɥɚ №20 11 ɤɥɚɫ 

ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤμ ɏɨɥɨɞɧɹɤ ȼ.Ɇ., ɫɬ. ɜɢɤɥ. 
ɌІ ɋɇɍ ɿɦɟɧɿ ȼ. Ⱦɚɥɹ (ɦ. ɋєɜєɪɨɞɨɧɟɰɶɤ) 

ɍ ɫɭɱɚɫɧɨɦɭ ɠɢɬɬɿ ɥɸɞɢ ɡɚɫɬɨɫɨɜɭɸɬɶ ɜɟɥɢɤɟ ɪɿɡɧɨɦɚɧɿɬɬɹ ɧɚɝɪɿɜɚɥɶɧɢɯ ɩɪɢɥɚɞɿɜ. əɤ 
ɜɿɞɨɦɨ, ɜ ɟɥɟɤɬɪɨɧɚɝɪɿɜɚɥɶɧɢɯ ɩɪɢɥɚɞɚɯ ɟɥɟɤɬɪɢɱɧɚ ɟɧɟɪɝɿɹ ɩɟɪɟɬɜɨɪɸєɬɶɫɹ ɧɚ ɬɟɩɥɨɜɭ. Ɂ 
ɰɿєɸ ɦɟɬɨɸ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɪɨɜɿɞɧɢɤɢ ɜɢɫɨɤɨɝɨ ɨɩɨɪɭ, ɿɧɮɪɚɱɟɪɜɨɧɿ, ɿɧɞɭɤɰɿɣɧɿ,  
ɜɢɫɨɤɨɱɚɫɬɨɬɧɿ, ɬɟɪɦɨɟɥɟɤɬɪɢɱɧɿ ɡɚɫɨɛɢ. ɋɭɱɚɫɧɨɸ ɬɟɯɧɨɥɨɝɿєɸ є ɡɚɫɬɨɫɭɜɚɧɧɹ ɩɥɚɫɬɢɧ 
(ɰɢɥɿɧɞɪɿɜ) ɿɡ ɝɪɚɮɿɬɨɜɢɯ ɿ ɜɭɝɥɟɰɟɜɢɯ ɦɚɬɟɪɿɚɥɿɜ.  

Ɇɟɬɨɸ ɪɨɛɨɬɢ ɛɭɥɨ ɫɬɜɨɪɟɧɧɹ ɟɥɟɤɬɪɨɧɚɝɪɿɜɚɥɶɧɨɝɨ ɩɪɢɥɚɞɭ ɧɚ ɝɪɚɮɿɬɨɜɿɣ ɨɫɧɨɜɿ. 
Ƚɨɥɨɜɧɢɦɢ ɱɢɧɧɢɤɚɦɢ, ɹɤɿ ɜɩɥɢɧɭɥɢ ɧɚ ɜɢɛɿɪ ɰɶɨɝɨ ɟɥɟɦɟɧɬɚ, є ɬɟ, ɳɨ ɝɪɚɮɿɬ є ɞɨɫɬɚɬɧɶɨ 
ɞɟɲɟɜɢɦ ɦɚɬɟɪɿɚɥɨɦ, ɤɪɿɦ ɬɨɝɨ, ɣɨɝɨ ɤɨɟɮɿɰɿєɧɬ ɩɪɨɜɿɞɧɨɫɬɿ  ɛɿɥɶɲɢɣ, ɧɿɠ ɭ ɛɚɝɚɬɶɨɯ 
ɦɟɬɚɥɿɜν ɟɥɟɦɟɧɬ ɜɢɬɪɢɦɭє ɡɧɚɱɧɿ ɩɟɪɟɩɚɞɢ ɬɟɦɩɟɪɚɬɭɪν  ɦɿɰɧɿɫɬɶ ɦɚɬɟɪɿɚɥɭ ɩɿɞɜɢɳɭєɬɶɫɹ ɡ 
ɩɿɞɜɢɳɟɧɧɹɦ ɬɟɦɩɟɪɚɬɭɪɢ. 

ɋɬɜɨɪɟɧɚ ɿ ɜɢɩɪɨɛɭɜɚɧɚ ɦɨɞɟɥɶ ɧɚɝɪɿɜɧɢɤɚ ɜ ɹɤɨɫɬɿ ɪɟɡɢɫɬɢɜɧɨɝɨ ɟɥɟɦɟɧɬɚ ɹɤɨɝɨ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢɫɹ  ɝɪɚɮɿɬɨɜɿ ɫɬɪɢɠɧɿ  ɡ ɬɟɦɩɟɪɚɬɭɪɨɸ ɪɨɛɨɱɨʀ ɩɨɜɟɪɯɧɿ ɞɨ 70 0ɋ, ɳɨ 
ɩɨɬɪɟɛɭє ɞɠɟɪɟɥɚ ɠɢɜɥɟɧɧɹ ɡ ɜɢɯɿɞɧɨɸ ɧɚɩɪɭɝɨɸ ɞɨ β4 ȼ . 

 ɍ ɪɟɡɭɥɶɬɚɬɿ ɩɪɨɜɟɞɟɧɢɯ ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɛɭɥɢ ɡɧɹɬɿ ɜɨɥɶɬ-ɚɦɩɟɪɧɿ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɜɢɡɧɚɱɟɧɨ ɄɄȾ ɧɚɝɪɿɜɚɱɚ (η=γ5%), ɩɨɛɭɞɨɜɚɧɿ ɝɪɚɮɿɤɢ ɡɚɥɟɠɧɨɫɬɿ 
ɬɟɦɩɟɪɚɬɭɪɢ ɝɪɚɮɿɬɧɢɯ ɟɥɟɦɟɧɬɿɜ ɜɿɞ ɧɚɩɪɭɝɢ ɞɠɟɪɟɥɚ ɠɢɜɥɟɧɧɹ. 

Ɋɨɡɪɨɛɤɚ ɦɨɠɟ ɛɭɬɢ ɜɢɤɨɪɢɫɬɚɧɚ ɜ ɪɟɡɢɫɬɢɜɧɢɯ ɧɚɝɪɿɜɚɱɚ ɪɿɡɧɨɝɨ ɬɢɩɭ, ɡɨɤɪɟɦɚ, ɞɥɹ 
ɩɿɞɿɝɪɿɜɭ ɚɤɭɦɭɥɹɬɨɪɿɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ, ɚ ɬɚɤɨɠ ɞɥɹ ɩɟɪɟɞɩɭɫɤɨɜɨɝɨ ɩɿɞɿɝɪɿɜɭ 
ɤɚɪɬɟɪɧɨɝɨ ɦɚɫɥɚ ɬɚ ɞɢɡɟɥɶɧɨɝɨ ɩɚɥɢɜɚ ɩɪɢ ɧɢɡɶɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ. 

Ɋɨɡɪɨɛɥɟɧɚ ɦɨɞɟɥɶ ɟɥɟɤɬɪɨɧɚɝɪɿɜɚɥɶɧɨɝɨ ɩɪɢɥɚɞɭ ɦɚє ɫɭɬɬєɜɿ ɩɟɪɟɜɚɝɢ, ɨɫɤɿɥɶɤɢ ɞɥɹ 
ɠɢɜɥɟɧɧɹ ɧɟ ɩɨɬɪɟɛɭє ɫɩɟɰɿɚɥɶɧɢɯ ɜɢɫɨɤɨɜɨɥɶɬɧɢɯ ɞɠɟɪɟɥ (ɚɛɨ ɩɟɪɟɬɜɨɪɸɜɚɱɚ ɧɚɩɪɭɝɢ 
ɛɨɪɬɨɜɨɝɨ ɚɤɭɦɭɥɹɬɨɪɚ)ν ɪɨɡɪɨɛɤɚ є ɟɥɟɤɬɪɨɛɟɡɩɟɱɧɨɸ ɬɚ ɩɨɠɟɠɨɛɟɡɩɟɱɧɨɸν 
ɟɤɨɧɨɦɿɱɧɨɸ, ɛɨ ɚɤɭɦɭɥɹɬɨɪɧɚ ɛɚɬɚɪɟɹ ɦɨɠɟ ɩɿɞɬɪɢɦɭɜɚɬɢ ɬɚɤɢɣ ɧɚɝɪɿɜɚɱ ɩɨɧɚɞ 100 
ɝɨɞɢɧν ɤɪɿɦ ɬɨɝɨ, ɡɚɩɪɨɩɨɧɨɜɚɧɚ ɤɨɧɫɬɪɭɤɰɿɹ ɡɚɛɟɡɩɟɱɭє ɪɿɜɧɨɦɿɪɧɟ ɧɚɝɪɿɜɚɧɧɹ ɜɫɿєʀ 
ɩɨɜɟɪɯɧɿν ɡɧɚɱɢɬɶ, ɧɚɝɪɿɜɚɱɿ ɦɨɠɭɬɶ ɜɢɩɭɫɤɚɬɢɫɹ ɪɿɡɧɢɯ ɪɨɡɦɿɪɿɜ ɭ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɩɨɬɪɟɛɢν  
ɞɨɫɢɬɶ ɩɪɢɜɚɛɥɢɜɨɸ є ɧɢɡɶɤɚ ɰɿɧɚ. 

ɉɪɨɬɟ є ɧɢɡɤɚ ɩɢɬɚɧɶ, ɹɤɿ ɩɨɬɪɟɛɭɸɬɶ ɞɟɬɚɥɶɧɿɲɨɝɨ ɜɢɜɱɟɧɧɹμ  ɩɟɪɟɯɿɞɧɿ ɟɥɟɤɬɪɢɱɧɿ 
ɤɨɧɬɚɤɬɢ ɭ ɦɿɫɰɹɯ ɡ’єɞɧɚɧɧɹ ɝɪɚɮɿɬɨɜɢɯ ɟɥɟɦɟɧɬɿɜ ɡ ɱɚɫɨɦ ɩɨɫɥɚɛɥɹɸɬɶɫɹν  ɜɪɚɯɨɜɭɸɱɢ 
ɤɪɢɯɤɿɫɬɶ ɝɪɚɮɿɬɭ ɞɥɹ ɩɪɚɤɬɢɱɧɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ ɪɨɡɪɨɛɤɢ, ɝɪɚɮɿɬɨɜɿ ɟɥɟɦɟɧɬɢ ɧɟɨɛɯɿɞɧɨ 
ɩɨɦɿɳɚɬɢ ɜ ɡɚɯɢɫɧɿ ɤɟɪɚɦɿɱɧɿ ɬɪɭɛɤɢ.  

ɉɨɞɚɥɶɲɢɣ ɿɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹє ɞɨɫɥɿɞɠɟɧɧɹ ɮɭɥɟɪɟɧɿɜ ɞɥɹ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ 
ɧɚɝɪɿɜɚɥɶɧɢɯ ɩɪɢɥɚɞɚɯ. 

ɋɉɂɋɈɄ ȼɂɄɈɊɂɋɌȺɇɂɏ ȾɀȿɊȿɅ 
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1. Ʉɜɹɬɤɨɜɫɤɢɣ ɋ. Ɏ., ȼɨɥɤɨɜɚ Ʌ. ȼ., Ƚɟɪɱɭɤ ɘ. Ɇ. Ȼɵɬɨɜɵɟ ɧɚɝɪɟɜɚɬɟɥɶɧɵɟ 
ɷɥɟɤɬɪɨɩɪɢɛɨɪɵ. – Ɇ.μ ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ, 1987. – 11β ɫ. 

2. ɒɚɪɨɜɫɤɢɣ Ⱥ. ȼ., ȼɚɪɲɚɜɫɤɢɣ Ⱥ. ɋ. Ȼɵɬɨɜɵɟ ɷɥɟɤɬɪɨɨɬɨɩɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ. – 
Ɇ.μ ɗɧɟɪɝɢɹ, 1975. – 1β1 ɫ. 

 
ɂɋɋɅȿȾɈȼȺɇɂȿ ɇȿɑЁɌɄɈɃ ɄɅȺɋɌȿɊɂɁȺɐɂɂ ɇȺ ɋɏɈȾɂɆɈɋɌɖ ɉɊɂ 
ɈɉɊȿȾȿɅȿɇɂɂ ɈɉɌɂɆȺɅɖɇɈȽɈ ɄɈɅɂɑȿɋɌȼȺ ɄɅȺɋɌȿɊɈȼ ȾɅə 

ɄɅȺɋɋɂɎɂɄȺɐɂɂ ɉȿɊȿɊȺȻȺɌɕȼȺȿɆɈɃ ɊɍȾɕ 

ɐɜɢɪɤɭɧ ɋ. Ʌ., ɚɫɩɢɪɚɧɬ  
ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶμ Ɍɢɯɚɧɫɤɢɣ Ɇ.ɉ. ɞɨɰɟɧɬ ɤɚɮ. ɂȺɋɍ, ɤ.ɬ.ɧ., ɞɨɰɟɧɬ. 

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɜɵɫɲɟɟ ɭɱɟɛɧɨɟ ɡɚɜɟɞɟɧɢɟ «Ʉɪɢɜɨɪɨɠɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ» 

Ⱦɨɛɵɱɚ ɢ ɩɟɪɟɪɚɛɨɬɤɚ ɦɢɧɟɪɚɥɶɧɵɯ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɨɫɬɚɟɬɫɹ ɤɥɸɱɟɜɨɣ 
ɨɬɪɚɫɥɶɸ ɷɤɨɧɨɦɢɤɢ, ɤɚɤ Ʉɪɢɜɨɪɨɠɫɤɨɝɨ ɪɟɝɢɨɧɚ, ɬɚɤ ɢ ɪɹɞɚ ɞɪɭɝɢɯ «ɫɵɪɶɟɜɵɯ» ɪɟɝɢɨɧɨɜ 
ɍɤɪɚɢɧɵ. ɋ ɭɱɟɬɨɦ ɜɨɡɪɚɫɬɚɸɳɟɣ ɤɨɧɤɭɪɟɧɰɢɢ ɢ ɧɟɫɬɚɛɢɥɶɧɨɫɬɢ ɦɢɪɨɜɵɯ ɪɵɧɤɨɜ ɜɚɠɧɨɣ 
ɡɚɞɚɱɟɣ ɨɛɨɝɚɬɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɜɵɫɨɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɢɡɜɥɟɱɟɧɢɹ ɩɨɥɟɡɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɫɧɢɠɟɧɢɟ ɨɬɯɨɞɨɜ ɢ ɩɨɬɟɪɶ. ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ 
ɡɚɞɚɱɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɰɟɫɫɨɜ ɨɛɨɝɚɳɟɧɢɹ ɪɭɞ ɦɧɨɝɨ ɥɟɬ ɢɫɫɥɟɞɭɸɬɫɹ 
ɢ ɪɟɲɚɸɬɫɹ ɜ ɧɚɭɱɧɵɯ ɨɪɝɚɧɢɡɚɰɢɹɯ Ʉɪɢɜɨɪɨɠɫɤɨɝɨ ɪɟɝɢɨɧɚ, ɬɚɤ ɢ ɜ ɞɪɭɝɢɯ ɧɚɭɱɧɨ-
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɨɪɝɚɧɢɡɚɰɢɹ, ɤɚɤ ɜ ɍɤɪɚɢɧɟ, ɬɚɤ ɢ ɡɚ ɪɭɛɟɠɨɦ, ɨɧɢ ɫɨɯɪɚɧɹɸɬ ɫɜɨɸ 
ɚɤɬɭɚɥɶɧɨɫɬɶ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɵɫɨɤɢɯ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɞɨɛɵɱɢ ɢ ɩɟɪɟɪɚɛɨɬɤɢ 
ɦɢɧɟɪɚɥɶɧɨɝɨ ɫɵɪɶɹ ɧɟɨɛɯɨɞɢɦɨ ɭɩɪɚɜɥɹɬɶ ɤɚɱɟɫɬɜɨɦ ɟɳɟ ɜ ɫɬɚɞɢɢ ɩɥɚɧɢɪɨɜɚɧɢɹ, ɞɨɛɵɱɢ 
ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɪɭɞ. ɉɨɫɤɨɥɶɤɭ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɪɭɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɤ ɨɩɪɟɞɟɥɟɧɧɨɣ 
ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɧɟɫɤɨɥɶɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ, ɬɨ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɷɬɨɣ ɨɩɟɪɚɰɢɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɩɟɪɚɰɢɸ ɤɥɚɫɬɟɪɢɡɚɰɢɢ. 

Ȼɨɥɶɲɢɧɫɬɜɨ ɚɥɝɨɪɢɬɦɨɜ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɧɟ ɨɩɢɪɚɸɬɫɹ ɧɚ ɬɪɚɞɢɰɢɨɧɧɵɟ ɞɥɹ 
ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɞɨɩɭɳɟɧɢɹν ɨɧɢ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɭɫɥɨɜɢɹɯ ɩɨɱɬɢ ɩɨɥɧɨɝɨ 
ɨɬɫɭɬɫɬɜɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɡɚɤɨɧɚɯ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɚɧɧɵɯ Д1Ж. 

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɛ ɪɭɞɵ ɜ ɩɨɬɨɤɟ ɧɚ ɤɨɧɜɟɣɟɪɧɨɣ 
ɥɟɧɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɦɟɬɨɞɵ ɧɟɱɟɬɤɨɣ ɤɥɚɫɬɟɪɢɡɚɰɢɢ. Ɍɚɤ ɤɚɤ ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ ɢ ɜɵɞɚɱɢ 
ɭɩɪɚɜɥɹɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɢɫɩɨɥɧɢɬɟɥɶɧɵɣ ɨɪɝɚɧɢɡɦ ɨɱɟɧɶ ɦɚɥɨ, ɬɨ ɟɫɬɶ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɫɫɥɟɞɨɜɚɬɶ ɬɚɤɨɣ ɩɚɪɚɦɟɬɪ ɦɟɬɨɞɨɜ ɤɥɚɫɬɟɪɢɡɚɰɢɢ, ɤɚɤ ɫɤɨɪɨɫɬɶ 
ɞɨɫɬɢɠɟɧɢɹ ɨɩɬɢɦɭɦɚ ɫ ɡɚɞɚɧɧɨɣ ɬɨɱɧɨɫɬɶɸ ɡɚ ɤɨɧɟɱɧɨɟ ɱɢɫɥɨ ɲɚɝɨɜ, ɤɨɬɨɪɵɣ ɜɥɢɹɟɬ ɧɚ 
ɜɪɟɦɹ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ. 

ȼɚɠɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɤɚɱɟɫɬɜɚ ɚɥɝɨɪɢɬɦɨɜ ɤɥɚɫɬɟɪɢɡɚɰɢɢ, ɤɚɤ ɢɬɟɪɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, 
ɹɜɥɹɟɬɫɹ ɫɤɨɪɨɫɬɶ ɞɨɫɬɢɠɟɧɢɹ ɨɩɬɢɦɭɦɚ ɫ ɡɚɞɚɧɧɨɣ ɬɨɱɧɨɫɬɶɸ ɡɚ ɤɨɧɟɱɧɨɟ ɱɢɫɥɨ ɲɚɝɨɜ. 
ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɤɨɥɢɱɟɫɬɜɨ ɢɬɟɪɚɰɢɣ, ɬɪɟɛɭɟɦɨɟ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɪɟɡɭɥɶɬɚɬɚ, ɡɚɜɢɫɢɬ ɧɟ 
ɬɨɥɶɤɨ ɨɬ ɫɤɨɪɨɫɬɢ ɫɚɦɨɝɨ ɚɥɝɨɪɢɬɦɚ, ɧɨ ɢ ɨɬ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɚɧɧɵɯ. ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ 
ɛɨɥɟɟ ɛɵɫɬɪɵɣ ɚɥɝɨɪɢɬɦ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɧɟɭɫɬɨɣɱɢɜɵɦ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɦɟɧɟɟ ɛɵɫɬɪɵɣ, ɧɨ 
ɛɨɥɟɟ ɭɫɬɨɣɱɢɜɵɣ ɚɥɝɨɪɢɬɦ ɫɨɣɞɟɬɫɹ ɡɚ ɩɪɢɟɦɥɟɦɨɟ ɱɢɫɥɨ ɢɬɟɪɚɰɢɣ. 

ɋɯɨɞɢɦɨɫɬɶ ɚɥɝɨɪɢɬɦɨɜ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɤɭɫɤɨɜ ɪɭɞɵ ɩɪɨɜɟɪɹɥɚɫɶ ɩɪɢ 
ɪɚɡɛɢɟɧɢɢ ɧɚ ɛɥɢɡɤɨɟ ɤ ɨɩɬɢɦɚɥɶɧɨɦɭ ɤɨɥɢɱɟɫɬɜɨ ɤɥɚɫɬɟɪɨɜμ 5, 6, 7, 8 ɢ 9, ɱɬɨ ɩɨɡɜɨɥɢɥɨ 
ɨɰɟɧɢɬɶ ɧɟ ɬɨɥɶɤɨ, ɫɨɛɫɬɜɟɧɧɨ, ɩɨɤɚɡɚɬɟɥɢ ɫɯɨɞɢɦɨɫɬɢ, ɧɨ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɪɨɜɟɪɢɬɶ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɩɪɨɢɡɜɟɞɟɧɧɨɝɨ ɪɚɧɟɟ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɤɥɚɫɬɟɪɨɜ. 

Ɋɚɫɫɦɨɬɪɢɦ ɭɫɪɟɞɧɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɫɯɨɞɢɦɨɫɬɢ ɞɥɹ ɢɫɫɥɟɞɭɟɦɵɯ 
ɚɥɝɨɪɢɬɦɨɜ. Ɋɟɡɭɥɶɬɚɬ ɨɰɟɧɤɢ ɫɯɨɞɢɦɨɫɬɢ ɚɥɝɨɪɢɬɦɚ ɤɥɚɫɬɟɪɢɡɚɰɢɢ K-εОКЧЬ ɩɪɢɜɟɞɟɧ ɧɚ 
ɪɢɫ. 1. ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɫɤɨɪɨɫɬɢ ɫɯɨɞɢɦɨɫɬɢ, ɨɩɬɢɦɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɪɚɡɛɢɟɧɢɟ ɧɚ ɞɟɜɹɬɶ 
ɤɥɚɫɬɟɪɨɜ. ɇɚɢɛɨɥɟɟ ɛɥɢɡɤɢɦ ɤ ɨɩɬɢɦɚɥɶɧɨɦɭ ɹɜɥɹɟɬɫɹ ɪɟɡɭɥɶɬɚɬ ɪɚɡɛɢɟɧɢɹ ɧɚ ɫɟɦɶ 
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ɤɥɚɫɬɟɪɨɜ. ɉɪɢ ɷɬɨɦ, ɧɚɢɦɟɧɶɲɟɟ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɚɥɝɨɪɢɬɦɚ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɡɛɢɟɧɢɸ ɧɚ ɫɟɦɶ ɤɥɚɫɬɟɪɨɜ Д1, βЖ. 

 
Ɋɢɫ. 1. ɋɯɨɞɢɦɨɫɬɶ ɚɥɝɨɪɢɬɦɚ ɤɥɚɫɬɟɪɢɡɚɰɢɢ K-Means 

 

Ɉɰɟɧɤɚ ɫɯɨɞɢɦɨɫɬɢ ɚɥɝɨɪɢɬɦɚ ɤɥɚɫɬɟɪɢɡɚɰɢɢ K-εОНШТН ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 2. 
Ɉɞɢɧɚɤɨɜɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨ ɫɤɨɪɨɫɬɢ ɩɨɥɭɱɟɧɵ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɛɢɟɧɢɹ ɧɚ ɩɹɬɶ, ɲɟɫɬɶ ɢ 
ɫɟɦɶ ɤɥɚɫɬɟɪɨɜ. ȼɦɟɫɬɟ ɫ ɬɟɦ, ɧɚɢɦɟɧɶɲɟɟ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɚɥɝɨɪɢɬɦɚ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɡɛɢɟɧɢɸ ɧɚ ɫɟɦɶ ɤɥɚɫɬɟɪɨɜ. 

 
Ɋɢɫ. β. ɋɯɨɞɢɦɨɫɬɶ ɚɥɝɨɪɢɬɦɚ ɤɥɚɫɬɟɪɢɡɚɰɢɢ K-Medoid 

 

Ɋɟɡɭɥɶɬɚɬ ɨɰɟɧɤɢ ɫɯɨɞɢɦɨɫɬɢ ɚɥɝɨɪɢɬɦɚ ɤɥɚɫɬɟɪɢɡɚɰɢɢ FЮггв C-εОКЧЬ ɩɪɢɜɟɞɟɧ ɧɚ 
ɪɢɫ. γ. ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɫɤɨɪɨɫɬɢ ɫɯɨɞɢɦɨɫɬɢ, ɨɩɬɢɦɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɪɚɡɛɢɟɧɢɟ ɧɚ ɫɟɦɶ ɢ 
ɞɟɜɹɬɶ ɤɥɚɫɬɟɪɨɜ. ɇɚɢɛɨɥɟɟ ɛɥɢɡɤɢɦ ɤ ɨɩɬɢɦɚɥɶɧɨɦɭ ɹɜɥɹɟɬɫɹ ɪɟɡɭɥɶɬɚɬ ɪɚɡɛɢɟɧɢɹ ɧɚ ɩɹɬɶ 
ɤɥɚɫɬɟɪɨɜ. ɉɪɢ ɷɬɨɦ ɧɚɢɦɟɧɶɲɟɟ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ ɚɥɝɨɪɢɬɦɚ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɡɛɢɟɧɢɸ ɧɚ ɫɟɦɶ, ɜɨɫɟɦɶ ɢ ɞɟɜɹɬɶ ɤɥɚɫɬɟɪɨɜ Д1, βЖ. 

 
Ɋɢɫ. γ. ɋɯɨɞɢɦɨɫɬɶ ɚɥɝɨɪɢɬɦɚ ɤɥɚɫɬɟɪɢɡɚɰɢɢ FЮггв C-Means 
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Ɉɰɟɧɤɚ ɫɯɨɞɢɦɨɫɬɢ ɚɥɝɨɪɢɬɦɚ ɤɥɚɫɬɟɪɢɡɚɰɢɢ Ƚɭɫɬɚɮɫɨɧɚ-Ʉɟɫɫɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫ. 4. ɇɚɢɥɭɱɲɢɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨ ɫɤɨɪɨɫɬɢ ɫɯɨɞɢɦɨɫɬɢ ɩɨɥɭɱɟɧɵ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɛɢɟɧɢɹ 
ɧɚ ɫɟɦɶ ɢ ɜɨɫɟɦɶ ɤɥɚɫɬɟɪɨɜ Д4Ж. 

 
Ɋɢɫ. 4. ɋɯɨɞɢɦɨɫɬɶ ɚɥɝɨɪɢɬɦɚ ɤɥɚɫɬɟɪɢɡɚɰɢɢ Ƚɭɫɬɚɮɫɨɧɚ-Ʉɟɫɫɟɥɹ 
 

 
Ɋɢɫ. 5. ɋɪɚɜɧɟɧɢɟ ɫɯɨɞɢɦɨɫɬɢ ɚɥɝɨɪɢɬɦɨɜ ɤɥɚɫɬɟɪɢɡɚɰɢɢ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɪɚɜɧɢɬɟɥɶɧɚɹ ɨɰɟɧɤɚ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ 
ɫɯɨɞɢɦɨɫɬɢ ɚɥɝɨɪɢɬɦɨɜ ɤɥɚɫɬɟɪɢɡɚɰɢɢ (ɪɢɫ. 5) ɩɨɤɚɡɚɥɚ, ɱɬɨ ɚɥɝɨɪɢɬɦ Ƚɭɫɬɚɮɫɨɧɚ-Ʉɟɫɫɟɥɹ 
ɫɯɨɞɢɬɫɹ ɜ ɫɪɟɞɧɟɦ ɡɚ 50-55 ɢɬɟɪɚɰɢɣ, ɱɬɨ ɧɟɫɤɨɥɶɤɨ ɩɪɟɜɵɲɚɟɬ ɪɟɡɭɥɶɬɚɬɵ ɨɫɬɚɥɶɧɵɯ 
ɚɥɝɨɪɢɬɦɨɜ. ȼɦɟɫɬɟ ɫ ɬɟɦ, ɜɪɟɦɹ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢɬɟɪɚɰɢɣ ɧɟ 
ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɢɹ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. ɉɨɫɤɨɥɶɤɭ, 
ɫɨɝɥɚɫɧɨ ɪɚɫɫɦɨɬɪɟɧɧɵɦ ɜɵɲɟ ɪɟɡɭɥɶɬɚɬɚɦ, ɩɨ ɤɚɱɟɫɬɜɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɚɥɝɨɪɢɬɦ 
Ƚɭɫɬɚɮɫɨɧɚ-Ʉɟɫɫɟɥɹ ɩɪɟɜɚɥɢɪɭɟɬ ɧɚɞ ɨɫɬɚɥɶɧɵɦɢ, ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ. 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ 

1. ɒɬɨɜɛɚ ɋ.Ⱦ. ȼɜɟɞɟɧɢɟ ɜ ɬɟɨɪɢɸ ɧɟɱɟɬɤɢɯ ɦɧɨɠɟɫɬɜ ɢ ɧɟɱɟɬɤɭɸ ɥɨɝɢɤɭ/ ɋ.Ⱦ. 
ɒɬɨɜɛɚ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ //http:matlab/exponenta.ru/fuzzylogic/book1. 

2. Bezdek J. C. Pattern Recognition with Fuzzy Objective Function Algorithms. Plenum 
Press, 1981. 

3. Gustafson D.E., Kessel W.C. Fuzzy clustering with a fuzzy covariance matrix // Proc. 
IEEE CDC, San Diego, CA. — 1979. — P. 761—766. — Vol. 7. — P. 773—781. 
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ɉɊɈȽɊȺɆɇɂɃ ɉɊɈȾɍɄɌ «RELATIVE» 

Ⱥɧɚɧɶєɜ ɉ.ɋ  
ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ ɋɤɨɪɨɯɨɞ ȼ.Ɇ. 

ɋєɜєɪɨɞɨɧɟɰɶɤɢɣ ɯɿɦɿɤɨ – ɦɟɯɚɧɿɱɧɢɣ ɬɟɯɧɿɤɭɦ ɋɇɍ ɿɦ. ȼ. Ⱦɚɥɹ 
Ɂɚɪɚɡ ɧɚɜɱɚɥɶɧɿ ɿɧɬɟɪɚɤɬɢɜɧɿ ɫɢɫɬɟɦɢ ɲɢɪɨɤɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ ɨɫɜɿɬɿ. 

ȱɧɬɟɪɚɤɬɢɜɧɿ ɧɚɜɱɚɥɶɧɿ ɩɪɨɝɪɚɦɢ ɦɨɠɭɬɶ ɛɭɬɢ ɩɪɟɞɫɬɚɜɥɟɧɿ ɭ ɜɢɝɥɹɞɿ ɤɨɦɩ'ɸɬɟɪɧɨɝɨ 
ɩɿɞɪɭɱɧɢɤɚ, ɩɪɟɞɦɟɬɧɨ – ɨɪɿєɧɬɨɜɚɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ, ɟɥɟɤɬɪɨɧɧɨɝɨ ɞɨɜɿɞɧɢɤɚ, 
ɤɨɧɬɪɨɥɸɸɱɨʀ ɚɛɨ ɬɟɫɬɭɸɱɨʀ ɩɪɨɝɪɚɦɢ, ɬɪɟɧɚɠɟɪɚ ɿ ɬ. ɞ. Ɍɚɤɿ ɫɢɫɬɟɦɢ ɞɨɩɨɦɚɝɚɸɬɶ ɿ 
ɩɨɥɟɝɲɭɸɬɶ ɜɢɜɱɟɧɧɹ ɛɭɞɶ-ɹɤɨʀ ɞɢɫɰɢɩɥɿɧɢ. 

ɉɪɨɝɪɚɦɚ – RОХКЭТЯО  ɩɪɢɡɧɚɱɟɧɚ ɞɥɹ ɦɚɬɟɦɚɬɢɱɧɢɯ ɨɛɱɢɫɥɟɧɶ ɡ ɞɢɫɰɢɩɥɿɧɢ «Ɍɟɨɪɿɹ 
ɜɿɞɧɨɫɧɨɫɬɿ» ɭ ɮɨɪɦɿ ɞɨɩɨɦɿɠɧɨʀ ɿɧɬɟɪɚɤɬɢɜɧɨʀ ɩɪɨɝɪɚɦɢ, ɫɬɜɨɪɟɧɨʀ ɧɚ ɦɨɜɿ 
ɩɪɨɝɪɚɦɭɜɚɧɧɹ δКгКЫЮЬ  

ɋɭɱɚɫɧɿ ɩɪɨɝɪɚɦɢ ɞɥɹ ɦɚɬɟɦɚɬɢɱɧɢɯ ɨɛɱɢɫɥɟɧɶ ɬɚɤɿ ɹɤ SεКЭС SЭЮНТШ, KSF εКЭСJS 1 ɿ 
εКЭСМКН ɞɨɫɢɬɶ ɫɤɥɚɞɧɿ ɭ ɡɚɫɬɨɫɭɜɚɧɧɿ ɞɥɹ ɨɛɱɢɫɥɟɧɶ ɡɚ ɮɨɪɦɭɥɚɦɢ ɬɟɨɪɿʀ ɜɿɞɧɨɫɧɨɫɬɿ. 
ɋɟɪɟɞ ɦɨɠɥɢɜɨɫɬɟɣ RОХКЭТЯО єμɜɢɜɱɟɧɧɹ ɨɫɧɨɜɧɢɯ ɩɪɢɧɰɢɩɿɜ ɬɟɨɪɿʀ ɜɿɞɧɨɫɧɨɫɬɿν ɩɪɚɤɬɢɱɧɟ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɨɛɱɢɫɥɟɧɶν  ɪɿɲɟɧɧɹ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ ɪɿɜɧɹɧɶ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɿ ɱɢɫɟɥɶɧɢɦɢ 
ɦɟɬɨɞɚɦɢν ɩɨɛɭɞɨɜɚ ɞɜɨɜɢɦɿɪɧɢɯ ɿ ɬɪɢɜɢɦɿɪɧɢɯ ɝɪɚɮɿɤɿɜ ɮɭɧɤɰɿɣ (ɭ ɪɿɡɧɢɯ ɫɢɫɬɟɦɚɯ 
ɤɨɨɪɞɢɧɚɬ, ɤɨɧɬɭɪɧɿ, ɜɟɤɬɨɪɧɿ ɿ ɬ.ɞ.)ν ɜɢɤɨɪɢɫɬɚɧɧɹ ɝɪɟɰɶɤɨɝɨ ɚɥɮɚɜɿɬɭ ɹɤ ɜ ɪɿɜɧɹɧɧɹɯ, ɬɚɤ ɿ 
ɜ ɬɟɤɫɬɿν ɜɢɤɨɧɚɧɧɹ ɨɛɱɢɫɥɟɧɶ ɜ ɫɢɦɜɨɥɶɧɨɦɭ ɪɟɠɢɦɿν ɜɢɤɨɧɚɧɧɹ ɨɩɟɪɚɰɿɣ ɡ ɜɟɤɬɨɪɚɦɢ ɿ 
ɦɚɬɪɢɰɹɦɢν ɫɢɦɜɨɥɶɧɟ ɪɿɲɟɧɧɹ ɫɢɫɬɟɦ ɪɿɜɧɹɧɶν ɚɩɪɨɤɫɢɦɚɰɿɹ ɤɪɢɜɢɯν ɜɢɤɨɧɚɧɧɹ 
ɩɿɞɩɪɨɝɪɚɦν ɩɨɲɭɤ ɤɨɪɟɧɿɜ ɦɧɨɝɨɱɥɟɧɿɜ ɿ ɮɭɧɤɰɿɣν ɩɪɨɜɟɞɟɧɧɹ ɫɬɚɬɢɫɬɢɱɧɢɯ ɪɨɡɪɚɯɭɧɤɿɜ ɿ 
ɪɨɛɨɬɚ ɡ ɪɨɡɩɨɞɿɥɨɦ ɜɿɪɨɝɿɞɧɨɫɬɿν ɩɨɲɭɤ ɜɥɚɫɧɢɯ ɱɢɫɟɥ ɿ ɜɟɤɬɨɪɿɜν ɨɛɱɢɫɥɟɧɧɹ ɡ ɨɞɢɧɢɰɹɦɢ 
ɜɢɦɿɪɭν ɞɟɦɨɧɫɬɪɚɰɿɹ ɪɭɯɭ ɨɛ'єɤɬɿɜ ɭ ɩɪɨɫɬɨɪɿν ɦɨɞɟɥɸɜɚɧɧɹ ɱɨɬɢɪɢɜɢɦɿɪɧɨɝɨ 
ɩɟɪɟɬɜɨɪɟɧɧɹ. Ɉɫɧɨɜɧɨɸ ɨɫɨɛɥɢɜɿɫɬɸ ɩɪɨɝɪɚɦɢ є ɩɨɤɪɨɤɨɜɟ ɜɢɪɿɲɟɧɧɹ ɡɚɜɞɚɧɶ. 

RОХКЭТЯ ɡɞɚɬɧɚ ɡɚɛɟɡɩɟɱɢɬɢ ɬɨɱɧɿ ɨɛɱɢɫɥɟɧɧɹ ɧɚ ɞɨɫɢɬɶ ɜɢɫɨɤɨɦɭ ɪɿɜɧɿ,  ɞɨɫɢɬɶ ɧɟ  
ɫɤɥɚɞɧɚ ɭ ɩɨɞɚɧɧɿ ɨɛɱɢɫɥɟɧɶ ɤɨɧɤɪɟɬɧɨʀ ɬɟɦɚɬɢɤɢ, ɩɿɞɯɨɞɹɬɶ ɞɥɹ ɨɞɢɧɢɱɧɢɯ ɨɛɱɢɫɥɟɧɶ ɿ 
ɨɬɪɢɦɚɧɧɹ ɲɜɢɞɤɨɝɨ ɪɟɡɭɥɶɬɚɬɭ ɨɞɧɨɝɨ ɤɨɧɤɪɟɬɧɨ ɩɨɫɬɚɜɥɟɧɨɝɨ ɡɚɜɞɚɧɧɹ, ɚ ɬɚɤɨɠ ɦɨɠɟ 
ɡɚɛɟɡɩɟɱɢɬɢ ɧɟɨɛɯɿɞɧɭ ɩɨɫɥɿɞɨɜɧɿɫɬɶ ɩɪɢ ɩɪɨɜɟɞɟɧɧɿ ɜɟɥɢɤɢɯ ɬɟɦɚɬɢɱɧɢɯ ɨɛɱɢɫɥɟɧɶ. ȼɨɧɚ 
ɦɚє ɬɟɨɪɟɬɢɱɧɿ ɨɫɧɨɜɢ ɦɚɬɟɦɚɬɢɱɧɢɯ ɡɚɤɨɧɿɜ, ɬɟɨɪɿɣ ɿ ɬ.ɞ. 

ɉɪɨɝɪɚɦɚ ɦɚє ɩɪɨɫɬɢɣ ɿ ɩɪɢєɦɧɢɣ ɿɧɬɟɪɮɟɣɫ ɿ ɡɚɛɟɡɩɟɱɭє ɩɨɫɥɿɞɨɜɧɿ, ɬɨɱɧɿ ɿ 
ɫɢɫɬɟɦɚɬɢɱɧɿ ɨɛɱɢɫɥɟɧɧɹ ɡ ɬɟɨɪɿʀ ɜɿɞɧɨɫɧɨɫɬɿ, ɦɿɫɬɢɬɶ ɜ ɫɨɛɿ ɩɨɜɧɢɣ ɿ ɩɪɨɫɬɢɣ ɜ ɪɨɡɭɦɿɧɧɿ 
ɨɩɢɫ ɩɪɨɜɟɞɟɧɢɯ ɨɛɱɢɫɥɟɧɶ ɬɚ ɞɟɦɨɧɫɬɪɭє ɱɨɬɢɪɢɜɢɦɿɪɧɟ ɩɟɪɟɬɜɨɪɟɧɧɹ ɮɿɝɭɪɢ Ɍɟɫɟɪɚɤɬ.  

 

 
Ɋɢɫ.1. ȱɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɢ 

 
Ʌɿɬɟɪɚɬɭɪɚ 

1. ɋ.Ⱥ.Ɉɪɥɨɜ. Ɍɟɯɧɨɥɨɝɢɹ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. ɉɂɌȿɊ, β004, 5β6ɫ.   
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2. Ɋɭɦɹɧɰɟɜɚ ȿ.Ʌ., ɋɥɸɫɚɪɶ ȼ.ȼ. ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢμ ɭɱɟɛ. ɩɨɫɨɛɢɟ / ɉɨɞ. 
ɪɟɞ. ɩɪɨɮ. Ʌ.Ƚ. Ƚɚɝɚɪɢɧɨɣ. - Ɇ.μ ɂȾ "ɎɈɊɍɆ"μ ɂɇɎɊȺ - Ɇ, β007. - β56 ɫ.μ ɢɥ. 

γ. Ɇ.ȼ ɋɚɠɢɧ «Ɍɟɨɪɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɫɬɢ» Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ Ⱥɫɬɪɨɧɨɦɢɱɟɫɤɨɝɨ 
ɂɧɫɬɢɬɭɬɚ ɢɦ. ɉ.Ʉ.ɒɬɟɪɧɛɟɪɝɚ, Ɇɨɫɤɜɚ. 

 
ɉɊɈȻɅȿɆɕ ɂ ɉȿɊɋɉȿɄɌɂȼɕ ɊȺɁȼɂɌɂə ȺȼɌɈɆȺɌɂɁɂɊɈȼȺɇɕɏ 

ɋɂɋɌȿɆ ɉɊɈȿɄɌɂɊɈȼȺɇɂə 

Ɂɚɣɰɟɜ ɂ.Ⱥ. ɚɫɩɢɪɚɧɬ 
ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɋɦɨɥɢɣ ȼ.ɇ. ɡɚɜ.ɤɚɮɟɞɪɵ ɊɗȺ Ⱦ.Ɍ.ɇ. ɩɪɨɮɟɫɨɪ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦ. ȼ. Ⱦɚɥɹ (ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤ) 
ȼ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɷɮɮɟɤɬɢɜɧɵɦ ɫɪɟɞɫɬɜɨɦ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, 

ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɤɚɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɞɭɤɰɢɢ ɢ ɫɧɢɠɟɧɢɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɢ, 
ɹɜɥɹɟɬɫɹ ɦɟɯɚɧɢɡɚɰɢɹ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ 
ɫɛɨɪɨɱɧɵɟ ɨɩɟɪɚɰɢɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɹɜɥɹɸɬɫɹ ɡɚɜɟɪɲɚɸɳɢɦ ɷɬɚɩɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɰɢɤɥɚ ɢɡɞɟɥɢɣ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɢ ɩɪɢɛɨɪɨɫɬɪɨɟɧɢɹ, ɨɬ ɤɚɱɟɫɬɜɚ ɢɯ ɜɵɩɨɥɧɟɧɢɹ, ɜ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɡɚɜɢɫɹɬ ɬɨɱɧɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɣ ɩɪɨɞɭɤɰɢɢ. 

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɛɨɪɤɚ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɬɪɭɞɚ, 
ɢɫɤɥɸɱɢɬɶ ɜɪɟɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɱɟɥɨɜɟɤɚ ɲɭɦɚ, ɜɢɛɪɚɰɢɢ, ɩɵɥɢ, ɝɪɹɡɢ, ɬɨɤɫɢɱɧɵɯ 
ɜɟɳɟɫɬɜ, ɚ ɝɥɚɜɧɨɟ ɨɛɟɫɩɟɱɢɬɶ ɫɬɚɛɢɥɶɧɨɟ ɤɚɱɟɫɬɜɨ ɢɡɝɨɬɚɜɥɢɜɚɟɦɵɯ ɢɡɞɟɥɢɣ ɡɚ ɱɟɬ 
ɬɨɱɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɤɨɦɩɨɧɟɧɬɨɜ.  

ɇɨ ɩɪɨɛɥɟɦɵ ɭɡɤɨɧɚɩɪɚɜɥɟɧɨɫɬɢ ɪɨɛɨɬɨɜ ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɯ ɤɨɦɩɨɧɟɧɬɵ ɧɚ ɩɟɱɚɬɧɭɸ 
ɩɥɚɬɭ ɢ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɤɨɦɩɨɧɟɧɬɨɜ ɤɨɧɬɚɤɬɵ  ɤɨɬɨɪɵɯ ɜ ɪɚɡɦɟɪɟ ɪɚɜɧɵ 0,5ɦɦ ɞɨ 01ɦɦ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɦɵ ɩɨɧɢɦɚɟɦ ɱɬɨ ɦɨɝɪɟɲɧɨɫɬɶ ɜ ɭɫɬɚɧɨɜɤɟ ɤɨɦɩɨɧɧɟɧɬɚ ɧɚ ɩɥɚɬɭ ɦɨɠɟɬ 
ɪɚɜɧɹɬɫɹ ɞɨ 90% ɢ ɛɨɥɶɲɟ. ɇɨ ɬɚɤɠɟ ɩɪɢɟɬɨɦ ɦɵ ɦɨɠɟɦ ɡɚɦɟɬɢɬɶ ɱɬɨ ɤɨɦɩɨɧɟɧɬɵ ɫ 
ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɬɚɤɠɟ ɛɭɞɭɬ ɞɚɠɟ ɛɨɥɶɲɟ ɦɢɧɢɦɢɡɢɪɨɜɚɧɵ ɞɥɹ ɤɨɦɩɚɤɬɧɨɫɬɢ ɢɡɞɟɥɢɣ 
ɱɬɨ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɟɳɟ ɛɨɥɶɲɵɟ ɩɨɝɪɟɲɧɨɫɬɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ.  

Ⱥ ɨɫɧɨɜɧɵɦɢ ɩɪɨɛɥɟɦɚɦɢ ɫɬɚɧɨɜɢɬɫɹɹ ɤɚɱɟɫɬɜɨ ɩɚɹɧɨɝɨ ɫɢɞɟɧɟɢɹν(ɩɪɚɜɢɥɶɧɨɝɨ 
ɧɚɝɪɟɜɚ ɢ ɨɯɥɚɠɞɟɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɢ ɦɨɧɬɚɠɟ),  ɩɨɞɛɨɪɤɚ ɥɭɬɲɵɯ ɤɚɱɟɫɬ ɩɚɹɧɵɯ 
ɩɚɹɥɶɧɵɯ ɩɚɫɬ, ɩɪɨɜɟɪɤɚ ɤɚɱɟɫɬɜɚ ɫɨɟɞɢɧɟɧɢɹ ɫɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɬɚɤɢɯ ɤɚɤν(VISCOM X7055 ɪɢɫ.1), ɬɚɤɠɟ ɨɬɜɨɞ ɬɟɩɥɚ ɨɬ ɟɥɟɦɟɧɬɨɜ ɩɪɢ ɧɚɝɪɭɡɤɚɯ ɜ ɪɨɛɨɬɟ. 

 
Ɋɢɫ.1 ɏ7055 – ɫɨɱɟɬɚɧɢɟ ɨɩɬɢɱɟɫɤɨɝɨ ɢ ɪɟɧɝɟɧɨɜɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɜ ɨɞɧɨɦ ɭɫɬɪɨɣɫɬɜɟ. 

Ⱥ ɨɫɧɨɜɧɵɦɢ ɪɟɲɟɧɢɟɦ ɩɪɨɛɥɟɦ ɛɭɞɟɬ ɩɨɞɛɨɪ ɩɪɢɩɨɣɧɨɣ ɩɚɫɬɵ ɢ ɮɥɸɫɨɜ ɞɥɹ 
ɨɛɟɫɩɢɱɟɧɢɹ ɤɚɱɟɫɬɜɚ ɩɚɹɧɵɯ ɫɨɢɞɟɧɧɟɢɣ ɩɪɢɦɟɪ ɩɚɫɬɵ ɋɨɫɬɚɜ - Sn99,3 / Cu0,7 
(ɬɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ - ββ70ɋ) ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɚɤɨɟ ɠɟ ɤɚɱɟɫɬɜɨ ɩɚɣɤɢ, ɤɚɤ ɢ 
ɷɜɬɟɤɬɢɱɟɫɤɢɣ ɩɪɢɩɨɣ SЧ / PЛ.  

Ʌɢɬɟɪɚɬɭɪɚ. 
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1. ɇ.ɉ. Ʉɚɥɢɧɢɱɟɧɤɨ, Ɇ.Ɉ. ȼɢɤɬɨɪɨɜɚ Ⱥɬɥɚɫ ɞɟɮɟɤɬɨɜ ɩɚɹɧɵɯ ɫɨɟɞɢɧɟɧɢɣ 
ɢɡɞɚɬɟɥɶɫɬɜɨ Ɍɨɦɫɤɨɝɨ ɩɨɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ β01βɝ. 

2. ȿɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ http://www.ngpedia.ru/id239831p1.html 
3. Ɇ.ȱ. ɏɿɥɶ, Ɉ.ɉ. Ⱥɪɭɲɚɧɨɜ, ɋ.Ɇ. Ƚɚɧɠɚ, Є.ɉ.Ƚɟɪɚɫɢɦɟɧɤɨ. ɇȺȼɑȺɅɖɇȿ 

ɉɊɈȿɄɌɍȼȺɇɇə ɊȺȾȱɈȿɅȿɄɌɊɈɇɇɂɏ ȺɉȺɊȺɌȱȼ Ʌɭɝɚɧɫɶɤ, 2011 
 

ɄɈɆɉɖɘɌȿɊɇȺə ɆɈȾȿɅɖ ȺɇȺɅɂɁȺ ɍɋɌɈɃɑɂȼɈɋɌɂ 
ɎɍɇɄɐɂɈɇɂɊɈȼȺɇɂə ɈɊȽȺɇɂɁȺɐɂɂ ȼ ɍɋɅɈȼɂəɏ ɇȿɈɉɊȿȾȿɅȿɇɇɈɋɌɂ 

Ʌɚɜɪɢɧɟɧɤɨ Ɉ.Ⱥ.  
ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɋɤɨɪɨɯɨɞ ȼ.Ɇ. 

ɋɟɜɟɪɨɞɨɧɟɰɤɢɣ ɯɢɦɢɤɨ – ɦɟɯɚɧɢɱɟɫɤɢɣ ɬɟɯɧɢɤɭɦ ȼɇɍ ɢɦ. ȼ.Ⱦɚɥɹ  
ɉɪɨɝɪɚɦɦɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɪɟɦɟɧɢ 

ɞɟɥɨɜɨɝɨ ɱɟɥɨɜɟɤɚ, ɜɨɡɦɨɠɧɨɫɬɢ ɟɟ ɩɪɢɦɟɧɟɧɢɹ ɤɚɤ ɜ ɚɜɬɨɧɨɦɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ, ɬɚɤ ɢ ɜ 
ɪɟɠɢɦɟ ɫɨɜɦɟɫɬɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

Ɋɟɲɚɟɬɫɹ ɡɚɞɚɱɚ ɦɚɤɫɢɦɢɡɚɰɢɢ ɫɭɦɦɚɪɧɨɝɨ ɞɨɯɨɞɚ (ɩɪɢɛɵɥɢ) ɨɪɝɚɧɢɡɚɰɢɢ ɩɭɬɟɦ 
ɜɵɩɭɫɤɚ ɨɩɪɟɞɟɥɟɧɧɨɣ ɧɨɦɟɧɤɥɚɬɭɪɵ ɩɪɨɞɭɤɰɢɢ ɩɪɢ ɨɝɪɚɧɢɱɟɧɧɵɯ ɪɟɫɭɪɫɚɯ. ɉɨɷɬɨɦɭ ɡɚ 
ɜɟɤɬɨɪ ɏ ɩɪɢɧɢɦɚɟɬɫɹ ɚɫɫɨɪɬɢɦɟɧɬ ɜɵɩɭɫɤɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ, ɡɚ ɜɟɤɬɨɪ ɋ – ɭɞɟɥɶɧɵɟ 
ɞɨɯɨɞɧɨɫɬɢ (ɩɪɢɛɵɥɶɧɨɫɬɢ) ɩɪɨɞɭɤɬɨɜ, ɢ ɧɚɤɥɚɞɵɜɚɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɭɫɥɨɜɢɟ 
ɧɟɨɬɪɢɰɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɟɤɬɨɪ ɏ. Ɉɬɞɟɥɶɧɨɝɨ ɤɨɦɦɟɧɬɚɪɢɹ ɬɪɟɛɭɸɬ ɨɝɪɚɧɢɱɟɧɢɹ, ɡɚɞɚɧɧɵɟ 
ɦɚɬɪɢɰɟɣ Ⱥ ɢ ɜɟɤɬɨɪɨɦ ȼ. ɉɨɦɢɦɨ ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ ɢɦɟɸɳɢɯɫɹ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ, ɜ 
ɫɥɭɱɚɟ ɞɨɥɝɨɫɪɨɱɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ ɨɧɢ ɨɛɭɫɥɨɜɥɟɧɵ ɫɥɟɞɭɸɳɢɦɢ ɮɚɤɬɨɪɚɦɢμ 

1. Ɉɝɪɚɧɢɱɟɧɧɨɫɬɶ ɛɸɞɠɟɬɚ ɨɪɝɚɧɢɡɚɰɢɢ, ɜɵɞɟɥɹɟɦɨɝɨ ɧɚ ɜɟɞɟɧɢɟ ɞɟɹɬɟɥɶɧɨɫɬɢ. 
2. Ɉɝɪɚɧɢɱɟɧɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɫɵɪɶɹ ɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ. 
3. Ɉɝɪɚɧɢɱɟɧɧɨɫɬɶ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ. 
4. Ɉɝɪɚɧɢɱɟɧɧɨɫɬɶ ɞɨɥɢ ɪɵɧɤɚ, ɡɚɧɢɦɚɟɦɨɣ ɤɨɦɩɚɧɢɟɣ. 
5. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɜɵɩɭɫɤɚ ɩɪɨɞɭɤɰɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɬɪɭɤɬɭɪɨɣ 

ɜɵɩɭɫɤɚ, ɱɬɨɛɵ ɧɟ ɧɚɪɭɲɚɬɶ ɰɟɧɨɜɨɟ ɪɚɜɧɨɜɟɫɢɟ ɧɚ ɪɵɧɤɟ. 
6. ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɫɬɚɜɨɤ ɩɪɨɞɭɤɰɢɢ ɜ ɨɩɪɟɞɟɥɟɧɧɵɣ ɫɪɨɤ. 
ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɤɪɢɬɟɪɢɣ ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ ɫɨɜɩɚɞɚɟɬ ɫ ɩɚɪɚɦɟɬɪɚɦɢ ɰɟɥɟɭɤɚɡɚɧɢɹ, ɧɨ 

ɨɛɹɡɚɬɟɥɶɧɨ ɹɜɥɹɟɬɫɹ ɩɨɤɚɡɚɬɟɥɟɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
ɉɪɢɦɟɧɟɧɢɟ ɚɧɚɥɢɡɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɧɟ ɬɨɥɶɤɨ ɩɨɥɭɱɢɬɶ ɨɰɟɧɤɢ 

ɜɟɪɨɹɬɧɨɫɬɟɣ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɩɪɢ ɜɵɛɨɪɟ ɪɚɡɥɢɱɧɵɯ ɚɥɶɬɟɪɧɚɬɢɜ, ɧɨ ɢ 
ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɞɟɹɬɟɥɶɧɨɫɬɶ ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɤɪɚɬɤɨɫɪɨɱɧɨɦ ɢ ɫɪɟɞɧɟɫɪɨɱɧɨɦ ɩɟɪɢɨɞɚɯ.  

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ ɩɨɦɨɠɟɬ ɩɨɥɶɡɨɜɚɬɟɥɸ ɷɮɮɟɤɬɢɜɧɨ 
ɨɪɝɚɧɢɡɨɜɚɬɶ ɜɪɟɦɹ, ɢ ɫɬɚɬɶ ɯɨɡɹɢɧɨɦ ɫɜɨɟɣ ɠɢɡɧɢ. Ⱦɥɹ ɨɫɜɨɟɧɢɹ ɩɪɨɝɪɚɦɦɵ ɧɟ ɬɪɟɛɭɟɬɫɹ 
ɫɩɟɰɢɚɥɶɧɵɯ ɡɧɚɧɢɣ, ɬɚɤ ɤɚɤ ɢɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ ɩɪɨɫɬ ɢ ɢɧɬɭɢɬɢɜɧɨ ɩɨɧɹɬɟɧ. 

 
ȾɈɋɅȱȾɀȿɇɇə ɁȺɅȿɀɇɈɋɌȱ ȼɈɅɖɌ-ȺɆɉȿɊɇɂɏ ɏȺɊȺɄɌȿɊɂɋɌɂɄ 

ɋȼȱɌɅɈȾȱɈȾȱȼ ȼȱȾ ɌȿɆɉȿɊȺɌɍɊɂ 

ɋɭɜɨɪɨɜ ɋ.Ɉ2., ɫɬ..ɝɪ.Ɉɏɉ-11ɞ 
ɇɚɭɤɨɜɿ ɤɟɪɿɜɧɢɤɢ Ʉɨɫɬɪɭɛ ȼ.Ɉ.1, Ƚɚɧɠɚ ɋ.Ɇ.2  

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ  ɿɦɟɧɿ  ȼ.Ⱦɚɥɹ1 

Ɍɟɯɧɨɥɨɝɿɱɧɢɣ ɿɧɫɬɢɬɭɬ ɋɇɍ ɿɦɟɧɿ  ȼ.Ⱦɚɥɹ (ɦ.ɋєɜєɪɨɞɨɧɟɰɶɤ) 

Ɉɫɬɚɧɧɿɦ ɱɚɫɨɦ  ɫɜɿɬɥɨɜɢɩɪɨɦɿɧɸɸɱɿ ɞɿɨɞɢ  (ɋȾ) ɚɤɬɢɜɧɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ 
ɨɫɜɿɬɥɟɧɧɹ. ȼɿɞɨɦɨ, ɳɨ   ɪɨɛɨɱɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɋȾ ɿɫɬɨɬɧɨ ɡɚɥɟɠɚɬɶ ɜɿɞ ɬɟɦɩɟɪɚɬɭɪɢ, 
ɬɨɦɭ ɤɪɢɫɬɚɥɢ ɩɨɬɭɠɧɢɯ ɋȾ ɩɨɜɢɧɧɿ ɦɚɬɢ ɝɚɪɧɟ ɬɟɩɥɨɜɿɞɜɟɞɟɧɧɹ. Ɉɞɧɚɤ ɫɬɚɛɿɥɶɧɿɫɬɶ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɿ ɞɨɜɝɨɜɿɱɧɿɫɬɶ ɋȾ  ɜɢɡɧɚɱɚɸɬɶɫɹ ɧɟ ɬɟɦɩɟɪɚɬɭɪɨɸ ɤɪɢɫɬɚɥɚ, ɚ 

http://www.ngpedia.ru/id239831p1.html
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ɬɟɦɩɟɪɚɬɭɪɨɸ ɝɟɬɟɪɨɩɟɪɟɯɨɞɚ, ɬɨɦɭ ɳɨ ɰɹ ɬɟɦɩɟɪɚɬɭɪɚ ɦɨɠɟ ɛɭɬɢ ɿɫɬɨɬɧɨ ɜɢɳɟ ɣ ɡɚɥɟɠɢɬɶ 
ɜɿɞ ɜɟɥɢɱɢɧɢ ɫɬɪɭɦɭ. ȼɧɚɫɥɿɞɨɤ ɰɶɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɡɚɥɟɠɧɨɫɬɟɣ ɜɨɥɶɬ-ɚɦɩɟɪɧɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ (ȼȺɏ) ɋȾ ɜɿɞ  ɬɟɦɩɟɪɚɬɭɪɢ ɞɨɫɢɬɶ ɚɤɬɭɚɥɶɧɟ. 

ȱɫɧɭɸɬɶ ɪɿɡɧɿ ɦɟɬɨɞɢ ɜɢɡɧɚɱɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ p–n- ɩɟɪɟɯɨɞɭ. Ɉɞɧɚɤ ɛɟɡɩɨɫɟɪɟɞɧɶɨ 
ɜɢɦɿɪɹɬɢ ɬɟɦɩɟɪɚɬɭɪɭ ɚɤɬɢɜɧɨʀ ɨɛɥɚɫɬɿ ɧɟɦɨɠɥɢɜɨ, ɬɨɦɭ ɳɨ ʀʀ ɪɨɡɦɿɪɢ  (ɬɨɜɳɢɧɚ) ɞɭɠɟ 
ɦɚɥɿ. Ʉɪɿɦ  ɬɨɝɨ,  ɝɪɚɞɿєɧɬ  ɬɟɦɩɟɪɚɬɭɪɢ  ɩɨɛɥɢɡɭ  ɚɤɬɢɜɧɨʀ  ɡɨɧɢ  ɦɨɠɟ  ɛɭɬɢ ɞɭɠɟ ɜɟɥɢɤɢɦ. 
Ɍɨɦɭ ɡɜɢɱɚɣɧɨ ɬɟɦɩɟɪɚɬɭɪɭ ɚɤɬɢɜɧɨʀ ɡɨɧɢ ɋȾ ɜɢɡɧɚɱɚɸɬɶ ɧɟɩɪɹɦɢɦɢ ɦɟɬɨɞɚɦɢ. ɍ ɞɚɧɿɣ 
ɪɨɛɨɬɿ ɜ ɹɤɨɫɬɿ ɬɟɪɦɨɱɭɬɥɢɜɨɝɨ ɩɚɪɚɦɟɬɪɚ ɜɡɹɬɟ ɩɪɹɦɟ ɫɩɚɞɚɧɧɹ ɧɚɩɪɭɝɢ ɧɚ ɋȾ. əɤ  
ɜɿɞɨɦɨ, ɩɪɹɦɚ  ɧɚɩɪɭɝɚ  ɧɚ  ɋȾ  ɡɚɥɟɠɢɬɶ  ɜɿɞ  ɬɟɦɩɟɪɚɬɭɪɢ ɥɿɧɿɣɧɨ ɜ ɲɢɪɨɤɨɦɭ ɞɿɚɩɚɡɨɧɿ. 
ȼɢɦɿɪɢ ȼȺɏ ɩɪɨɜɨɞɢɥɢɫɹ ɧɚ ɤɨɦɟɪɰɿɣɧɢɯ ɋȾ ɱɟɪɜɨɧɨɝɨ ɤɨɥɶɨɪɭ ɧɚ ɨɫɧɨɜɿ GКAЬ. ȼɢɦɿɪɢ  
ȼȺɏ ɩɪɨɜɨɞɢɥɢɫɹ   ɜ ɞɿɚɩɚɡɨɧɿ ɬɟɦɩɟɪɚɬɭɪ ɜɿɞ β0 ɞɨ 100 ɝɪɚɞɭɫɿɜ ɐɟɥɶɫɿɹ. 

ɉɪɨɰɟɞɭɪɚ ɜɢɦɿɪɭ ɡɚɥɟɠɧɨɫɬɿ ɩɪɹɦɨʀ ɧɚɩɪɭɝɢ ɜɿɞ ɬɟɦɩɟɪɚɬɭɪɢ ɫɤɥɚɞɚєɬɶɫɹ ɿɡ ɞɜɨɯ 
ɟɬɚɩɿɜμ ɤɚɥɿɛɪɨɜɚɧɨɝɨ ɜɢɦɿɪɭ ɩɪɹɦɨʀ ɧɚɩɪɭɝɢ ɜ ɿɦɩɭɥɶɫɧɨɦɭ ɪɟɠɢɦɿ ɣ ɜɢɦɿɪɭ ɰɿєʀ ɧɚɩɪɭɝɢ ɜ 
ɪɟɠɢɦɿ ɩɨɫɬɿɣɧɨɝɨ ɫɬɪɭɦɭ. ɐɟɣ ɩɪɢɧɰɢɩ ɩɨɤɥɚɞɟɧɢɣ ɜ ɨɫɧɨɜɭ ɜɫɿɯ ɧɟɩɪɹɦɢɯ ɦɟɬɨɞɿɜ 
ɜɢɦɿɪɭ ɬɟɦɩɟɪɚɬɭɪɢ ɜ ɧɚɩɿɜɩɪɨɜɿɞɧɢɤɨɜɢɯ ɩɪɢɥɚɞɚɯ.  ɇɚ ɩɟɪɲɨɦɭ ɟɬɚɩɿ (ɤɚɥɿɛɪɨɜɚɧɨɦɭ) 
ɞɨɫɥɿɞɠɭɜɚɧɢɣ ɫɜɿɬɥɨɞɿɨɞ ɪɨɡɦɿɳɭɜɚɜɫɹ ɜ ɬɟɪɦɨɫɬɚɬ ɡ ɪɟɝɭɥɹɬɨɪɨɦ ɬɟɦɩɟɪɚɬɭɪɢ 
ɧɚɝɪɿɜɚɧɧɹ, ɿ ɜɢɦɿɪɹɥɢɫɹ ɡɚɥɟɠɧɨɫɬɿ  ɩɪɹɦɨʀ  ɧɚɩɪɭɝɢ  ɧɚ  ɋȾ  ɜɿɞ  ɫɬɪɭɦɭ,  ɬɨɛɬɨ  
ɜɢɦɿɪɹɥɢɫɹ ȼȺɏ. ɐɿ ɜɢɦɿɪɢ ɩɪɨɜɨɞɢɥɢɫɹ ɜ ɿɦɩɭɥɶɫɧɨɦɭ ɪɟɠɢɦɿ, ɳɨɛ ɭɧɢɤɧɭɬɢ 
ɞɨɞɚɬɤɨɜɨɝɨ (ɜɧɭɬɪɿɲɧɶɨɝɨ) ɧɚɝɪɿɜɚɧɧɹ ɚɤɬɢɜɧɨʀ ɡɨɧɢ ɋȾ ɞɠɨɭɥɟɜɢɦ ɬɟɩɥɨɦ. ɍ ɯɨɞɿ 
ɤɚɥɿɛɪɨɜɚɧɢɯ ɜɢɦɿɪɿɜ ɧɚ ɫɜɿɬɥɨɞɿɨɞ ɩɨɞɚɸɬɶɫɹ ɿɦɩɭɥɶɫɧɿ ɧɚɩɪɭɝɢ ɬɪɢɜɚɥɿɫɬɸ 1 ɦɫ ɿ 
ɲɩɚɪɭɜɚɬɿɫɬɸ ɩɨɪɹɞɤɭ 1000. ɉɪɹɦɚ ɧɚɩɪɭɝɚ ɜɢɦɿɪɹєɬɶɫɹ ɧɚ ɭɫɬɚɧɨɜɰɿ, ɨɩɢɫ ɹɤɨʀ ɞɚєɬɶɫɹ ɜ 
ɪɨɛɨɬɿ Д1Ж. 

ȼɨɥɶɬ-ɚɦɩɟɪɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɋȾ ɜ ɿɦɩɭɥɶɫɧɨɦɭ ɪɟɠɢɦɿ ɜɢɦɿɪɹɥɢɫɹ ɜ ɞɿɚɩɚɡɨɧɿ 
ɫɬɪɭɦɿɜ ɜɿɞ 1 ɞɨ 100 ɦȺ. ɇɚ ɪɢɫ. 1 ɩɪɟɞɫɬɚɜɥɟɧɿ ɬɢɩɨɜɿ ȼȺɏ ɱɟɪɜɨɧɨɝɨ ɫɜɿɬɥɨɞɿɨɞɚ ɜ 
ɞɿɚɩɚɡɨɧɿ ɬɟɦɩɟɪɚɬɭɪ ɜɿɞ 20 ɞɨ 100 °ɋ.  

 

 
Ɋɢɫ. 1. ȼɨɥɶɬ-ɚɦɩɟɪɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɋȾ ɩɪɢ ɪɿɡɧɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯμ 

1 – 18 °ɋ; 2 – 70 °ɋ; 3 – 100 °ɋ 
 

Ɂ ɤɚɥɿɛɪɨɜɚɧɢɯ ɜɢɦɿɪɿɜ ȼȺɏ ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɡɚɥɟɠɧɿɫɬɶ ɦɿɠ ɩɪɹɦɨɸ ɧɚɩɪɭɝɨɸ ɣ 
ɬɟɦɩɟɪɚɬɭɪɨɸ p-n-ɩɟɪɟɯɨɞɭ ɜ ɡɚɞɚɧɨɦɭ ɿɧɬɟɪɜɚɥɿ ɫɬɪɭɦɿɜ. 

Ⱦɥɹ ɜɢɦɿɪɭ ɬɟɦɩɟɪɚɬɭɪɢ ɚɤɬɢɜɧɨʀ ɡɨɧɢ Щ-n-ɩɟɪɟɯɨɞɭ ɫɜɿɬɥɨɞɿɨɞɚ, ɳɨ ɩɪɚɰɸє ɜ 
ɪɟɚɥɶɧɿɣ ɤɨɧɫɬɪɭɤɰɿʀ, ɧɟɨɛɯɿɞɧɨ ɜɫɬɚɧɨɜɢɬɢ ɧɟɨɛɯɿɞɧɟ ɡɧɚɱɟɧɧɹ ɩɨɫɬɿɣɧɨɝɨ ɪɨɛɨɱɨɝɨ 
ɫɬɪɭɦɭ ɣ ɩɿɫɥɹ ɫɬɚɛɿɥɿɡɚɰɿʀ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɭ ɜɢɡɧɚɱɢɬɢ ɜɟɥɢɱɢɧɭ ɩɪɹɦɨɝɨ ɩɚɞɿɧɧɹ 
ɧɚɩɪɭɝɢ (Uɞ) ɧɚ ɋȾ. Ɂɧɚɸɱɢ ɰɸ ɜɟɥɢɱɢɧɭ ɣ ɫɬɪɭɦ, ɩɨ ɝɪɚɮɿɤɚɯ Uɞ = f(T) ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ 
ɪɟɚɥɶɧɭ ɬɟɦɩɟɪɚɬɭɪɭ ɚɤɬɢɜɧɨʀ ɡɨɧɢ ɋȾ. 



Ɍɟɯɧɿɱɧɿ ɧɚɭɤɢ 

 

77 

ɅȱɌȿɊȺɌɍɊȺ 
1. ɒɭɛɟɪɬ Ɏ. ɋɜɟɬɨɞɢɨɞɵ / ɉɟɪ. ɫ ɚɧɝɥ.; ɩɨɞ ɪɟɞ. Ⱥ.ɗ. ɘɧɨɜɢɱɚ. 2-ɟ ɢɡɞ. 
Ɇ.: Ɏɢɡɦɚɬɥɢɬ, β008. 496 ɫ. 

 

ɆȺɌȿɆȺɌɂɑɇȿ ɆɈȾȿɅɘȼȺɇɇə ɋɌȺɌɂɑɇɈȽɈ ɊȿɀɂɆɍ ɊɈȻɈɌɂ 
ȾȱɈȾȺ 

ɋɭɜɨɪɨɜ ɋ.Ɉ2., ɫɬ..ɝɪ.Ɉɏɉ-11ɞ 
ɇɚɭɤɨɜɿ ɤɟɪɿɜɧɢɤɢ Ʉɨɫɬɪɭɛ ȼ.Ɉ.1, Ƚɚɧɠɚ ɋ.Ɇ.2  

ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɿɦɟɧɿ  ȼ.Ⱦɚɥɹ1 

Ɍɟɯɧɨɥɨɝɿɱɧɢɣ ɿɧɫɬɢɬɭɬ ɋɇɍ ɿɦɟɧɿ  ȼ.Ⱦɚɥɹ (ɦ.ɋєɜєɪɨɞɨɧɟɰɶɤ) 

ɒɢɪɨɤɟ ɡɚɫɬɨɫɭɜɚɧɧɹ ɧɚɩɿɜɩɪɨɜɿɞɧɢɤɨɜɢɯ ɩɪɢɥɚɞɿɜ ɭ ɪɚɞɿɨɟɥɟɤɬɪɨɧɧɢɯ ɩɪɢɫɬɪɨɹɯ 
ɜɢɦɚɝɚє ɪɨɡɪɨɛɤɢ ɿɧɠɟɧɟɪɧɢɯ ɦɟɬɨɞɿɜ ɩɪɨɟɤɬɭɜɚɧɧɹ ɪɚɞɿɨɟɥɟɤɬɪɨɧɧɢɯ ɫɯɟɦ ɧɚ ɰɢɯ 
ɩɪɢɥɚɞɚɯ. ɐɿ ɦɟɬɨɞɢ ɡɞɟɛɿɥɶɲɨɝɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɋȺɉɊ ɞɥɹ ɦɨɞɟɥɸɜɚɧɧɹ ɣ ɪɨɡɪɚɯɭɧɤɭ 
ɜɥɚɫɬɢɜɨɫɬɟɣ ɫɤɥɚɞɧɢɯ ɩɪɢɫɬɪɨʀɜ. Ⱦɥɹ ɬɨɝɨ, ɳɨɛ ɪɟɡɭɥɶɬɚɬɢɜɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɋȺɉɊ, 
ɧɟɨɛɯɿɞɧɟ ɡɧɚɧɧɹ ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ ɬɢɩɨɜɢɯ ɤɨɦɩɨɧɟɧɬɿɜμ ɪɟɡɢɫɬɨɪɿɜ, ɤɨɧɞɟɧɫɚɬɨɪɿɜ, 
ɿɧɬɟɝɪɚɥɶɧɢɯ ɦɿɤɪɨɫɯɟɦ ɿ ɬ.ɞ. ɇɚ ɩɪɢɤɥɚɞɿ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɫɬɚɬɢɱɧɨɝɨ ɪɟɠɢɦɭ 
ɪɨɛɨɬɢ ɞɿɨɞɚ ɜ ɞɚɧɿɣ ɪɨɛɨɬɿ ɛɭɞɭɬɶ ɪɨɡɝɥɹɧɭɬɿ ɩɪɨɛɥɟɦɢ ɫɬɜɨɪɟɧɧɹ ɣɨɝɨ ɦɚɬɟɦɚɬɢɱɧɨʀ 
ɦɨɞɟɥɿ ɣ ɫɩɨɫɨɛɢ ʀɯɧɶɨɝɨ ɪɿɲɟɧɧɹ. 

ɉɪɢ ɦɚɬɟɦɚɬɢɱɧɨɦɭ ɦɨɞɟɥɸɜɚɧɧɿ ɞɿɨɞɚ ɪɨɡɪɨɛɥɸɜɚɱ ɡɿɲɬɨɜɯɭєɬɶɫɹ ɡ ɪɹɞɨɦ ɩɪɨɛɥɟɦ. 
ɉɟɪɲɚ ɣ ɫɚɦɚ ɝɨɥɨɜɧɚ ɩɪɨɛɥɟɦɚ ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨ ɜ ɦɨɞɟɥɿ ɧɟɦɨɠɥɢɜɨ ɪɟɚɥɿɡɭɜɚɬɢ ɞɿɨɞ ɡ 
ɿɞɟɚɥɶɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢμ ɡɚɥɟɠɧɨɫɬɿ, ɳɨ ɦɿɫɬɹɬɶ ɿɞɟɚɥɶɧɿ ɜɟɥɢɱɢɧɢ, ɩɪɢɣɦɚɸɬɶ ɚɛɨ 
ɧɭɥɶɨɜɟ ɡɧɚɱɟɧɧɹ, ɚɛɨ ɧɟɫɤɿɧɱɟɧɧɨ ɜɟɥɢɤɟ. Ɍɨɦɭ ɩɪɢ ɫɬɜɨɪɟɧɧɿ ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ 
ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɚɥɶɧɨɝɨ ɞɿɨɞɚ. Ⱥɥɟ ɩɪɢ ɰɶɨɦɭ ɜɢɧɢɤɚє ɩɪɨɛɥɟɦɚ -  ɜ 
ɬɟɯɧɿɱɧɢɯ ɞɨɤɭɦɟɧɬɚɯ ɩɪɢɫɬɪɨɸ ɜɤɚɡɭɸɬɶɫɹ ɧɟ ɜɫɿ ɩɚɪɚɦɟɬɪɢ, ɹɤɿ ɩɨɬɪɿɛɧɿ ɞɥɹ ɫɬɜɨɪɟɧɧɹ 
ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ, ɚ ɹɤ ɬɿɥɶɤɢ ɱɚɫɬɢɧɚ ɩɚɪɚɦɟɬɪɿɜ. Ɍɨɦɭ ɩɪɢ ɦɨɞɟɥɸɜɚɧɧɿ ɞɨɜɨɞɢɬɶɫɹ 
ɡɚɥɢɲɚɬɢ ɿɞɟɚɥɶɧɿ ɩɚɪɚɦɟɬɪɢ, ɹɤɳɨ ɜɨɧɢ ɦɚɸɬɶ ɧɟ ɧɭɥɶɨɜɟ ɡɧɚɱɟɧɧɹ, ɚɛɨ ɦɿɧɹɬɢ ɧɚ 
ɛɥɢɡɶɤɟ ɞɨ ɧɭɥɹ ɡɧɚɱɟɧɧɹ. 

ɋɬɚɬɢɱɧɢɣ ɪɟɠɢɦ ɪɨɛɨɬɢ ɞɿɨɞɚ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɜɨɥɶɬ-ɚɦɩɟɪɧɨɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɸ 
(ȼȺɏ). ȼȺɏ ɫɤɥɚɞɚєɬɶɫɹ ɡ ɞɿɥɹɧɨɤ ɩɪɹɦɨɝɨ ɫɬɪɭɦɭ ɣ ɡɜɨɪɨɬɧɨɝɨ ɫɬɪɭɦɭ. Ⱦɿɥɹɧɤɚ ɩɪɹɦɨɝɨ 
ɫɬɪɭɦɭ ɨɩɢɫɭє ɩɨɜɨɞɠɟɧɧɹ ɞɿɨɞɚ ɩɪɢ ɩɪɢɤɥɚɞɟɧɿɣ ɞɨ ɧɶɨɝɨ ɧɚɩɪɭɡɿ ɩɪɹɦɨɝɨ ɡɫɭɜɭ. ɉɪɹɦɢɣ 
ɫɬɪɭɦ ɫɤɥɚɞɚєɬɶɫɹ ɡɿ ɫɬɪɭɦɭ ɪɟɤɨɦɛɿɧɚɰɿʀ ɣ ɧɨɪɦɚɥɶɧɨʀ ɫɤɥɚɞɨɜɨʀ ɫɬɪɭɦɭ Д1Ж. ɉɪɢ 
ɦɨɞɟɥɸɜɚɧɧɿ ɩɪɹɦɨʀ ɞɿɥɹɧɤɢ ȼȺɏ ɧɚɣɱɚɫɬɿɲɟ ɜɢɧɢɤɚє ɩɪɨɛɥɟɦɚ ɜɢɡɧɚɱɟɧɧɹ ɫɬɭɩɟɧɹ 
ɜɩɥɢɜɭ ɧɚ ɧɟʀ ɤɨɠɧɨɝɨ ɡɿ ɫɬɪɭɦɿɜ. Ɍɨɦɭ ɜɜɨɞɹɬɶɫɹ ɞɨɞɚɬɤɨɜɨ ɤɨɟɮɿɰɿєɧɬɢ ɝɟɧɟɪɚɰɿʀ ɣ 
ɿɧɠɟɤɰɿʀ (ɪɢɫ. 1), ɹɤɿ ɞɨɞɚɬɤɨɜɨ ɨɩɢɫɭɸɬɶ ɩɪɨɰɟɫɢ, ɳɨ ɜɿɞɛɭɜɚɸɬɶɫɹ ɜ ɞɿɨɞɿ ɩɪɢ ɡɦɿɧɿ 
ɪɿɡɧɢɰɿ ɩɨɬɟɧɰɿɚɥɿɜ, ɩɪɢɤɥɚɞɟɧɢɯ ɞɨ ɩɟɪɟɯɨɞɭ Д1Жμ  

 
I ɉȿ = I ɇ ⋅ kІɇɀ+ I ⋅ kȽȿɇ. 

 
ɋɬɪɭɦ ɡɜɨɪɨɬɧɨʀ ɞɿɥɹɧɤɢ ɫɤɥɚɞɚєɬɶɫɹ ɿɡ ɞɜɨɯ ɤɨɦɩɨɧɟɧɬɿɜμ ɫɬɪɭɦ ɜɢɫɨɤɨɝɨ ɪɿɜɧɹ ɣ 

ɫɬɪɭɦ ɧɢɡɶɤɨɝɨ ɪɿɜɧɹ. ɋɬɪɭɦ ɜɢɫɨɤɨɝɨ ɪɿɜɧɹ ɯɚɪɚɤɬɟɪɢɡɭє ɬɭɧɟɥɶɧɢɣ ɩɪɨɛɿɣ, ɜ ɨɫɧɨɜɿ ɹɤɨɝɨ 
ɥɟɠɢɬɶ ɤɜɚɧɬɨɜɨ-ɦɟɯɚɧɿɱɧɢɣ ɬɭɧɟɥɶɧɢɣ ɟɮɟɤɬ. ȼɿɧ ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨ ɩɿɞ ɞɿєɸ ɫɢɥɶɧɨɝɨ 
ɟɥɟɤɬɪɢɱɧɨɝɨ ɩɨɥɹ ɩɟɪɟɯɨɞɭ ɜɿɞɛɭɜɚєɬɶɫɹ ɟɦɿɫɿɹ ɟɥɟɤɬɪɨɧɿɜ ɡ ɦɚɥɨɸ ɟɧɟɪɝɿєɸ ɡ ɜɚɥɟɧɬɧɨʀ 
ɡɨɧɢ ɜ ɡɨɧɭ ɩɪɨɜɿɞɧɨɫɬɿ. ɋɬɪɭɦ ɧɢɡɶɤɨɝɨ ɪɿɜɧɹ ɯɚɪɚɤɬɟɪɢɡɭє ɥɚɜɢɧɧɢɣ ɩɪɨɛɿɣ, ɫɭɬɶ ɹɤɨɝɨ 
ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨ ɩɿɞ ɞɿєɸ ɫɢɥɶɧɨɝɨ ɟɥɟɤɬɪɢɱɧɨɝɨ ɩɨɥɹ ɧɨɫɿʀ ɡɚɪɹɞɭ, ɳɨ ɩɨɬɪɚɩɢɥɢ ɜ 
ɩɟɪɟɯɿɞ, ɡɚ ɱɚɫ ɜɿɥɶɧɨɝɨ ɩɪɨɛɿɝɭ ɦɿɠ ɡɿɬɤɧɟɧɧɹɦɢ ɡɞɨɛɭɜɚɸɬɶ ɟɧɟɪɝɿɸ, ɞɨɫɬɚɬɧɸ ɞɥɹ 
ɿɨɧɿɡɚɰɿʀ ɚɬɨɦɚ. ɉɪɢ ɰɶɨɦɭ ɭɬɜɨɪɢɬɶɫɹ ɩɚɪɚ ɜɿɥɶɧɢɯ ɧɨɫɿʀɜ ɡɚɪɹɞɭ. ɍ ɫɜɨɸ ɱɟɪɝɭ, ɡɧɨɜɭ 
ɭɬɜɨɪɟɧɿ ɧɨɫɿʀ ɡɚɪɹɞɭ, ɩɪɢɫɤɨɪɸɸɱɢɫɶ ɭ ɩɨɥɟ, ɦɨɠɭɬɶ ɬɚɤɨɠ ɜɢɤɥɢɤɚɬɢ ɿɨɧɿɡɚɰɿɸ. 
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Ɋɢɫ. 1. Ʉɨɟɮɿɰɿєɧɬɢ ɝɟɧɟɪɚɰɿʀ ɣ ɿɧɠɟɤɰɿʀ 

 
ɉɪɨɛɥɟɦɚ ɩɪɢ ɨɩɢɫɿ ɡɜɨɪɨɬɧɨʀ ɞɿɥɹɧɤɢ ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨ ɧɿɯɬɨ ɡ ɪɨɡɪɨɛɥɸɜɚɱɿɜ ɧɟ 

ɦɨɠɟ ɡɚɩɪɨɩɨɧɭɜɚɬɢ ɬɨɱɧɨʀ ɦɚɬɟɦɚɬɢɱɧɨʀ ɮɨɪɦɭɥɢ, ɳɨ ɨɩɢɫɭɜɚɥɚ ɛ ɬɟɩɥɨɜɢɣ ɩɪɨɛɿɣ. 
ɇɟɛɟɡɩɟɤɚ ɬɟɩɥɨɜɨɝɨ ɩɪɨɛɨɸ ɩɨɥɹɝɚє ɜ ɬɨɦɭ, ɳɨ ɞɿɨɞ ɩɨɜɧɿɫɬɸ ɜɢɯɨɞɢɬɶ ɿɡ ɥɚɞɭ, ɭ ɬɨɣ ɱɚɫ 
ɹɤ ɩɪɢ ɟɥɟɤɬɪɢɱɧɨɦɭ ɩɪɨɛɨʀ ɜɿɧ ɳɟ ɦɨɠɟ ɡɛɟɪɿɝɚɬɢ ɩɪɚɰɟɡɞɚɬɧɿɫɬɶ. 

Ⱦɟɹɤɿ ɪɨɡɪɨɛɥɸɜɚɱɿ ɩɪɨɩɨɧɭɸɬɶ ɜɢɡɧɚɱɚɬɢ ɧɟɝɚɬɢɜɧɭ ɧɚɩɪɭɝɭ, ɩɪɢ ɹɤɨɦɭ ɦɨɠɟ 
ɜɿɞɛɭɬɢɫɹ ɬɟɩɥɨɜɢɣ ɩɪɨɛɿɣ, ɩɨ ɞɢɮɟɪɟɧɰɿɚɥɶɧɨɦɭ ɨɩɨɪɿ. Ⱦɿɥɹɧɤɚ ɡɜɨɪɨɬɧɨʀ ɞɿɥɹɧɤɢ ȼȺɏ, 
ɳɨ ɦɚє ɧɟɝɚɬɢɜɧɢɣ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɣ ɨɩɿɪ, ɭɜɚɠɚєɬɶɫɹ ɞɿɥɹɧɤɨɸ, ɧɚ ɹɤɿɣ ɦɨɠɟ ɜɿɞɛɭɬɢɫɹ 
ɬɟɩɥɨɜɢɣ ɩɪɨɛɿɣ Д1Жμ 

 

RȾ   = 
    U Ʌ        , 

    n ⋅ M ⋅ I 
ɞɟ Uɥ – ɧɚɩɪɭɝɚ ɥɚɜɢɧɧɨɝɨ ɩɪɨɛɨɸ; n – ɤɨɧɰɟɧɬɪɚɰɿɹ ɧɟɨɫɧɨɜɧɢɯ ɧɨɫɿʀɜ ɡɚɪɹɞɭ, M – 

ɤɨɟɮɿɰɿєɧɬ ɥɚɜɢɧɧɨɝɨ ɦɧɨɠɟɧɧɹ, I – ɫɬɪɭɦ ȼȺɏ. 
ɇɚ  ɩɪɚɤɬɢɰɿ  ɜɢɳɟɨɩɢɫɚɧɿ  ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ  ɧɚɛɚɝɚɬɨ  ɫɤɥɚɞɧɿɲɿ, ɬɨɦɭ ɳɨ, ɤɪɿɦ 

ɜɩɥɢɜɭ ɡɦɿɧɢ ɧɚɩɪɭɝɢ, ɳɟ ɧɚɤɥɚɞɚєɬɶɫɹ ɣ ɜɩɥɢɜ ɬɟɦɩɟɪɚɬɭɪɢ ɣ ɪɿɡɧɢɯ ɲɭɦɿɜ. ȼɫɟ ɰɟ 
ɪɨɡɪɨɛɥɸɜɚɱ ɩɨɜɢɧɟɧ ɜɡɹɬɢ ɞɨ ɭɜɚɝɢ ɩɪɢ ɫɬɜɨɪɟɧɧɿ ɪɚɞɿɨɟɥɟɤɬɪɨɧɧɨʀ ɚɩɚɪɚɬɭɪɢ. 

ɅȱɌȿɊȺɌɍɊȺ 
1. ɒɭɛɟɪɬ Ɏ. ɋɜɟɬɨɞɢɨɞɵ / ɉɟɪ. ɫ ɚɧɝɥ.ν ɩɨɞ ɪɟɞ. Ⱥ.ɗ. ɘɧɨɜɢɱɚ. 2-ɟ ɢɡɞ. Ɇ.μ 

Ɏɢɡɦɚɬɥɢɬ, β008. 496 ɫ. 
 

ȼɂɁɇȺɑȿɇɇə ȼȱȾɋɌȺɇȱ ȼ ɁȺȾȺɑȱ ɎɈɊɆɍȼȺɇɇə Ƀ ɊɈɁɉȱɁɇȺȼȺɇɇə 

ɈȻ'ЄɄɌȱȼ 

Ʉɨɥɟɫɧɿɤɨɜ Ⱦ. ȼ., ɫɬ.ɝɪ ȼɈɌ-11 

ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ Ƚɚɧɠɚ ɋ.Ⱥ.  

ɋєɜєɪɨɞɨɧɟɰɶɤɢɣ ɯɿɦɿɤɨ-ɦɟɯɚɧɿɱɧɢɣ ɬɟɯɧɿɤɭɦ ɋɇɍ ɿɦɟɧɿ  ȼ.Ⱦɚɥɹ  
ȼɢɡɧɚɱɟɧɧɹ ɜɿɞɫɬɚɧɿ ɦɿɠ ɪɿɡɧɢɦɢ ɟɥɟɦɟɧɬɚɦɢ ɡɨɛɪɚɠɟɧɧɹ ɜɿɞɿɝɪɚє ɜɟɥɢɤɭ ɪɨɥɶ ɩɪɢ 

ɜɢɪɿɲɟɧɧɿ ɡɚɞɚɱɿ ɮɨɪɦɭɜɚɧɧɹ ɨɛɪɚɡɚ. Ȼɿɥɶɲɟ ɬɨɝɨ, ɨɛɪɚɡɢ ɪɨɡɩɿɡɧɚɸɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɪɿɡɧɢɯ ɩɚɪɚɦɟɬɪɿɜ, ɡɛɟɪɟɠɟɧɢɯ ɭ ɛɚɡɿ ɞɚɧɢɯ, ɿ ɜɢɡɧɚɱɚɥɶɧɢɦ ɩɚɪɚɦɟɬɪɨɦ ɫɬɚє ɪɨɡɦɿɪ 
ɡɨɛɪɚɠɟɧɧɹ, ɬɨɛɬɨ ɜɿɞɫɬɚɧɶ ɦɿɠ ɫɬɨɪɨɧɚɦɢ ɡɨɛɪɚɠɟɧɧɹ. ɒɜɢɞɤɿɫɬɶ ɜɿɡɭɚɥɿɡɚɰɿʀ ɡɨɛɪɚɠɟɧɧɹ 
ɡɚɥɟɠɢɬɶ ɜɿɞ ɬɨɱɧɨɫɬɿ ɨɰɿɧɤɢ ɮɭɧɤɰɿʀ ɜɿɞɫɬɚɧɿ. 

ȼɿɞɫɬɚɧɶ ɜɢɦɿɪɸєɬɶɫɹ ɜ ɪɿɡɧɢɯ ɜɟɥɢɱɢɧɚɯ. Ɍɚɤɨɠ ɜɿɞɫɬɚɧɶ ɦɨɠɟ ɜɢɪɚɠɚɬɢɫɹ  
ɚɛɫɨɥɸɬɧɢɦ  ɿ ɜɿɞɧɨɫɧɢɦ  ɫɩɨɫɨɛɚɦɢ.  Ⱥɛɫɨɥɸɬɧɚ ɜɿɞɫɬɚɧɶ ɜɢɦɿɪɸєɬɶɫɹ ɣ ɜɿɞɪɚɡɭ 
ɮɿɤɫɭєɬɶɫɹ ɜ ɩɟɜɧɢɯ ɨɞɢɧɢɰɹɯ ɜɢɦɿɪɭμ ɦɟɬɪɚɯ, ɩɿɤɫɟɥɹɯ ɿ ɬ.ɞ. ȼɿɞɧɨɫɧɚ ɜɿɞɫɬɚɧɶ - 
ɜɿɞɧɨɲɟɧɧɹ ɚɛɫɨɥɸɬɧɨʀ ɜɿɞɫɬɚɧɿ ɞɨ ɞɟɹɤɨʀ ɧɭɥɶɨɜɨʀ ɜɿɞɫɬɚɧɿ. ȼɿɞɧɨɫɧɚ ɜɿɞɫɬɚɧɶ ɧɟ ɦɚє 
ɨɞɢɧɢɰɶ ɜɢɦɿɪɭ. 
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ȼɡɚɝɚɥɿ ɿɫɧɭє ɤɿɥɶɤɚ ɫɩɨɫɨɛɿɜ ɜɢɦɿɪɭ ɜɿɞɫɬɚɧɿ. ɇɚɣɩɪɨɫɬɿɲɢɣ ɡ ɧɢɯ - ɛɟɡɩɨɫɟɪɟɞɧɿɣ 
ɩɿɞɪɚɯɭɧɨɤ ɩɿɤɫɟɥɿɜ. ɇɚɩɪɢɤɥɚɞ,  ɭ  ɛɿɨɦɟɬɪɢɱɧɢɯ  ɫɢɫɬɟɦɚɯ,  ɡɚɫɧɨɜɚɧɢɯ  ɧɚ  ɪɨɡɩɿɡɧɚɜɚɧɧɿ  
ɪɢɫ ɨɫɨɛɢ, ɩɿɞɪɚɯɨɜɭєɬɶɫɹ ɜɿɞɫɬɚɧɶ ɦɿɠ ɰɟɧɬɪɚɦɢ ɨɱɟɣ, ɬɨɦɭ ɳɨ ɜɨɧɚ є ɨɞɧɿєɸ ɡ 
ɚɧɬɪɨɩɨɦɟɬɪɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɨɫɨɛɢ. Ɂɧɚɸɱɢ ɰɸ ɜɿɞɫɬɚɧɶ, ɦɨɠɧɚ, ɧɚɩɪɢɤɥɚɞ, ɜɢɡɧɚɱɢɬɢ 
ɜɿɫɶ ɫɢɦɟɬɪɿʀ ɨɫɨɛɢ, ɚ ɬɚɤɨɠ ɩɟɪɟɦɚɫɲɬɚɛɭɜɚɬɢ ɨɛɪɚɡ ɨɫɨɛɢ ɞɨ ɧɟɨɛɯɿɞɧɢɯ ɪɨɡɦɿɪɿɜ. 

ɉɟɪɟɞɛɚɱɚєɬɶɫɹ, ɳɨ ɿɧɮɨɪɦɚɰɿɹ ɩɪɨ ɡɨɛɪɚɠɟɧɧɹ ɡɛɟɪɿɝɚєɬɶɫɹ ɜ ɹɤɿɣ-ɧɟɛɭɞɶ ɛɚɡɿ ɞɚɧɢɯ. 
Ɂɦɿɫɬ ɡɨɛɪɚɠɟɧɶ ɦɨɠɟ ɛɭɬɢ ɜɢɡɧɚɱɟɧɢɣ ɧɚ ɪɿɡɧɢɯ ɪɿɜɧɹɯ ɚɛɫɬɪɚɤɰɿʀ. ɇɚ ɧɢɠɱɨɦɭ ɪɿɜɧɿ 
ɡɨɛɪɚɠɟɧɧɹ ɹɜɥɹє ɫɨɛɨɸ ɧɚɛɿɪ ɩɿɤɫɟɥɿɜ. Ɋɿɜɟɧɶ ɩɿɤɫɟɥɿɜ ɪɿɞɤɨ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɜ ɡɚɞɚɱɿ 
ɩɨɲɭɤɭ, ɬɨɦɭ ɳɨ ɰɟ ɜɢɦɚɝɚє ɜɟɥɢɤɢɯ ɨɛɱɢɫɥɸɜɚɥɶɧɢɯ ɿ ɱɚɫɨɜɢɯ ɜɢɬɪɚɬ. 

ɇɟɨɩɪɚɰɶɨɜɚɧɿ ɞɚɧɿ ɦɨɠɭɬɶ ɛɭɬɢ ɜɿɞɩɪɚɜɥɟɧɿ ɞɥɹ ɝɟɧɟɪɚɰɿʀ ɱɢɫɥɨɜɢɯ ɞɚɧɢɯ, ɳɨ 
ɨɩɢɫɭɸɬɶ ɨɫɨɛɥɢɜɿ ɜɿɡɭɚɥɶɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɳɨ ɧɚɡɢɜɚɸɬɶɫɹ ɫɢɝɧɚɬɭɪɚɦɢ. əɤ ɩɪɚɜɢɥɨ, 
ɪɿɜɟɧɶ ɫɢɝɧɚɬɭɪ ɡɨɛɪɚɠɟɧɧɹ ɜɢɦɚɝɚє ɧɚɛɚɝɚɬɨ ɦɟɧɲɨɝɨ ɨɛɱɢɫɥɸɜɚɥɶɧɨɝɨ ɩɪɨɫɬɨɪɭ, ɱɢɦ 
ɡɨɛɪɚɠɟɧɧɹ. 

ɉɨɲɭɤ ɡɨɛɪɚɠɟɧɶ ɡɚɫɧɨɜɚɧɢɣ ɧɚ ɩɨɲɭɤɭ ɫɯɨɠɨɫɬɿ ɜ ɛɚɝɚɬɨɜɢɦɿɪɧɨɦɭ ɩɪɨɫɬɨɪɿ. ɉɪɢ 
ɰɶɨɦɭ ɡɨɛɪɚɠɟɧɧɹ ɜɢɡɧɚɱɚєɬɶɫɹ ɧɚɛɨɪɨɦ ɫɜɨʀɯ ɫɢɝɧɚɬɭɪ. Ɇɿɪɚ ɫɯɨɠɨɫɬɿ – ɰɟ ɮɭɧɤɰɿɹ, ɳɨ 
ɨɛɱɢɫɥɸє ɣ ɩɨɜɟɪɬɚє ɡɧɚɱɟɧɧɹ, ɳɨ ɜɿɞɩɨɜɿɞɚє ɫɯɨɠɨɫɬɿ ɦɿɠ ɞɜɨɦɚ ɨɛ'єɤɬɚɦɢ ɜɿɞɩɨɜɿɞɧɨ ɞɨ 
ɞɟɹɤɢɯ ɜɢɡɧɚɱɟɧɢɯ ɤɪɢɬɟɪɿʀɜ. ɉɨɧɹɬɬɹ ɦɿɪɢ ɩɨɞɿɛɧɨɫɬɿ ґɪɭɧɬɭєɬɶɫɹ ɧɚ ɩɨɧɹɬɬɿ ɦɟɬɪɢɤɢ. 

Ɇɟɬɪɢɤɚ – ɰɟ ɮɭɧɤɰɿɹ ɜɿɞɫɬɚɧɿ d, ɜɢɡɧɚɱɟɧɚ ɧɚ ɦɟɬɪɢɱɧɿɣ ɦɧɨɠɢɧɿ, ɞɥɹ ɛɭɞɶ-ɹɤɢɯ 
ɬɨɱɨɤ x, y, z, ɞɥɹ ɹɤɨɝɨ ɜɢɤɨɧɭɸɬɶɫɹ ɭɦɨɜɢ Д1Ж:  

 

 
 

Ɉɱɟɜɢɞɧɨ, ɳɨ ɩɨɲɭɤ ɿ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɡɚ ɞɨɩɨɦɨɝɨɸ ɫɢɝɧɚɬɭɪ ɲɜɢɞɲɟ ɞɥɹ ɫɤɥɚɞɧɢɯ 
ɨɛɪɚɡɿɜ. Ʉɪɿɦ ɬɨɝɨ, ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɦɿɪɢ ɫɯɨɠɨɫɬɿ ɦɨɠɥɢɜɢɣ ɩɨɲɭɤ ɡɨɛɪɚɠɟɧɶ ɩɨ ɡɦɿɫɬɭ. 

Ⱦɥɹ ɨɩɢɫɭ ɩɨɧɹɬɬɹ ɜɿɞɫɬɚɧɿ ɦɿɠ ɡɨɛɪɚɠɟɧɧɹɦɢ ɩɪɨɩɨɧɭєɬɶɫɹ ɤɿɥɶɤɚ ɜɢɡɧɚɱɟɧɶ. Ɉɞɢɧ ɡ 
ɧɚɣɰɿɤɚɜɿɲɢɯ ɩɿɞɯɨɞɿɜ ɡɚɫɧɨɜɚɧɢɣ ɧɚ ɿɞɟʀ ɭɡɝɨɞɠɟɧɧɹ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɞɟɮɨɪɦɚɰɿʀ. ɍ ɫɜɨʀɣ 
ɤɥɚɫɢɱɧɿɣ ɪɨɛɨɬɿ ДβЖ Ⱦɚɪɫɿ Ɍɨɦɩɫɨɧ ɩɨɦɿɬɢɜ, ɳɨ ɛɥɢɡɶɤɿ, ɚɥɟ ɧɟ ɿɞɟɧɬɢɱɧɿ ɮɨɪɦɢ ɱɚɫɬɨ 
ɦɨɠɧɚ ɞɟɮɨɪɦɭɜɚɬɢ ɜ ɩɨɞɿɛɧɿ ɨɞɢɧ ɨɞɧɨɦɭ ɮɨɪɦɢ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɩɪɨɫɬɢɯ ɤɨɨɪɞɢɧɚɬɧɢɯ 
ɩɟɪɟɬɜɨɪɟɧɶ. ɉɪɢ ɬɚɤɨɦɭ ɩɿɞɯɨɞɿ ɩɨɧɹɬɬɹ ɩɨɞɨɛɢ ɮɨɪɦɢ ɜɬɿɥɸєɬɶɫɹ ɧɚ ɩɪɚɤɬɢɰɿ ɭ ɜɢɝɥɹɞɿ 
ɧɚɫɬɭɩɧɨɝɨ ɩɪɨɰɟɫɭμ ɩɨ-ɩɟɪɲɟ, ɜɿɞɲɭɤɭєɬɶɫɹ ɪɿɲɟɧɧɹ ɡɚɞɚɱɿ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɦɿɠ ɞɜɨɦɚ 
ɮɨɪɦɚɦɢ. ɉɨ-ɞɪɭɝɟ, ɞɚɧɿ ɩɪɨ ɜɿɞɩɨɜɿɞɧɿɫɬɶ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ 
ɩɟɪɟɬɜɨɪɟɧɧɹ, ɳɨ ɞɨɡɜɨɥɹє ɡɪɨɛɢɬɢ ɰɿ ɮɨɪɦɢ ɚɧɚɥɨɝɿɱɧɢɦɢ, ɿ, ɩɨ-ɬɪɟɬє, ɨɛɱɢɫɥɸєɬɶɫɹ 
ɜɿɞɫɬɚɧɶ ɦɿɠ ɞɜɨɦɚ ɮɨɪɦɚɦɢ ɹɤ ɫɭɦɚ ɩɨɦɢɥɨɤ ɭɡɝɨɞɠɟɧɧɹ ɦɿɠ ɜɿɞɩɨɜɿɞɧɢɦɢ ɬɨɱɤɚɦɢ ДγЖ. 
Ⱦɚɧɢɣ ɦɟɬɨɞ ɞɚє ɝɚɪɧɿ ɪɟɡɭɥɶɬɚɬɢ ɩɪɢ ɪɨɡɩɿɡɧɚɜɚɧɧɿ ɫɤɥɚɞɧɢɯ ɨɞɧɨɬɢɩɧɢɯ ɨɛ'єɤɬɿɜ. 

Ɂɪɟɲɬɨɸ, ɦɟɬɨɞɢ ɜɢɦɿɪɭ ɪɨɡɦɿɪɿɜ ɡɨɛɪɚɠɟɧɧɹ ɣ ɜɿɞɫɬɚɧɿ ɦɿɠ ɨɛ'єɤɬɚɦɢ ɞɨɫɢɬɶ 
ɪɿɡɧɨɦɚɧɿɬɧɿ  ɣ ɦɨɠɭɬɶ  ɫɥɭɠɢɬɢ ɞɨɫɹɝɧɟɧɧɸ ɪɿɡɧɢɯ ɰɿɥɟɣμ ɜɿɞ ɩɨɲɭɤɭ ɨɛ'єɤɬɿɜ ɩɨ ɡɦɿɫɬɭ ɞɨ 
ʀɯɧɶɨɝɨ ɪɨɡɩɿɡɧɚɜɚɧɧɹ. ɋɬɨɫɨɜɧɨ ɞɨ ɛɿɨɦɟɬɪɢɱɧɨɝɨ ɦɟɬɨɞɭ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɩɨ ɦɚɥɸɧɤɭ 
ɟɮɟɤɬɢɜɧɿɲɟ ɜɫɶɨɝɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɛɟɡɩɨɫɟɪɟɞɧɿɣ ɜɢɦɿɪ ɜɿɞɫɬɚɧɿ ɜ ɩɿɤɫɟɥɹɯ, ɨɫɤɿɥɶɤɢ 
ɿɧɲɿ ɫɩɨɫɨɛɢ ɫɤɥɚɞɧɿɲɟ ɪɟɚɥɿɡɭɜɚɬɢ. 
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ȼȱȾȿɈɄɈɇɎȿɊȿɇɐȱȲ. ɋɂɇɏɊɈɇɇɂɃ ɉȿɊȿɄɅȺȾ ȱ ɋɂɋɌȿɆɂ 

ȼȱɁɍȺɅȱɁȺɐȱȲ 

Ʉɨɥɟɫɧɿɤɨɜ Ⱦ. ȼ., ɫɬ.ɝɪ ȼɈɌ-11  

ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ Ƚɚɧɠɚ ɋ.Ⱥ.  

ɋєɜєɪɨɞɨɧɟɰɶɤɢɣ ɯɿɦɿɤɨ-ɦɟɯɚɧɿɱɧɢɣ ɬɟɯɧɿɤɭɦ ɋɇɍ ɿɦɟɧɿ  ȼ.Ⱦɚɥɹ  
ɍ ɫɭɱɚɫɧɢɯ ɭɦɨɜɚɯ ɬɟɪɢɬɨɪɿɚɥɶɧɨɝɨ ɪɨɡɩɨɞɿɥɭ ɣ ɜɢɫɨɤɨʀ ɞɢɧɚɦɿɱɧɨɫɬɿ ɛɿɡɧɟɫɭ 

ɫɬɚɧɞɚɪɬɧɿ ɡɚɫɨɛɢ ɡɜ'ɹɡɤɭ, ɬɚɤɿ ɹɤ ɬɟɥɟɮɨɧ, ɮɚɤɫ, ɟɥɟɤɬɪɨɧɧɚ ɩɨɲɬɚ, ɧɟ ɡɚɜɠɞɢ ɡɞɚɬɧɿ 
ɡɚɞɨɜɨɥɶɧɢɬɢ ɩɨɫɬɿɣɧɨ  ɡɪɨɫɬɚɸɱɿ ɜɢɦɨɝɢ  ɞɨ ɨɛɦɿɧɭ ɿɧɮɨɪɦɚɰɿєɸ  ɦɿɠ ɩɿɞɪɨɡɞɿɥɚɦɢ 
ɤɨɦɩɚɧɿʀ. Ɉɫɨɛɢɫɬɚ ɠ ɩɪɢɫɭɬɧɿɫɬɶ ɮɚɯɿɜɰɹ ɜ ɩɟɜɧɨɦɭ ɦɿɫɰɿ ɞɨɫɢɬɶ ɱɚɫɬɨ ɛɭɜɚє ɫɩɨɥɭɱɟɧɚ ɡ 
ɞɭɠɟ ɜɢɫɨɤɢɦɢ ɦɚɬɟɪɿɚɥɶɧɢɦɢ ɣ, ɳɨ ɧɚɣɛɿɥɶɲɟ ɜɚɠɥɢɜɨ, ɱɚɫɨɜɢɦɢ ɜɢɬɪɚɬɚɦɢ ɧɚ ɩɟɪɟʀɡɞɢ ɣ 
ɩɟɪɟɥɶɨɬɢ. Ɋɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɶ, ɩɪɨɜɟɞɟɧɢɯ ɇɚɰɿɨɧɚɥɶɧɨɸ ɪɚɞɨɸ ɩɨ ɫɬɚɬɢɫɬɢɰɿ ɋɒȺ, 
ɩɨɤɚɡɭɸɬɶ, ɳɨ ɭɱɚɫɬɶ ɭ ɱɨɬɢɪɢɝɨɞɢɧɧɿɣ ɧɚɪɚɞɿ ɜɢɦɚɝɚє ɩɪɢɛɥɢɡɧɨ 16 ɝɨɞ ɩɿɞɝɨɬɨɜɤɢ, ɡ ɹɤɢɯ 
ɛɿɥɶɲɭ ɱɚɫɬɢɧɭ ɡɚɣɦɚє ɞɨɪɨɝɚ. Ⱥ ɭɫɩɿɯ ɛɚɝɚɬɨ ɜ ɱɨɦɭ ɡɚɥɟɠɢɬɶ ɜɿɞ ɫɜɨєɱɚɫɧɨɝɨ 
ɧɚɞɯɨɞɠɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɣ ɲɜɢɞɤɨɝɨ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ Д1Ж. 

Ʉɨɧɮɟɪɟɧɰ-ɫɢɫɬɟɦɚ ɹɜɥɹє ɫɨɛɨɸ ɤɨɦɩɥɟɤɬ ɚɩɚɪɚɬɭɪɢ, ɳɨ ɡɚɛɟɡɩɟɱɭє ɝɨɥɨɫɨɜɢɣ ɡɜ'ɹɡɨɤ 
ɭɱɚɫɧɢɤɿɜ ɤɨɥɟɤɬɢɜɧɨɝɨ ɨɛɝɨɜɨɪɟɧɧɹ, ɳɨ ɩɟɪɟɛɭɜɚɸɬɶ, ɹɤ ɩɪɚɜɢɥɨ, ɜ ɨɞɧɨɦɭ ɩɪɢɦɿɳɟɧɧɿ. 
Ʉɨɧɮɟɪɟɧɰ-ɫɢɫɬɟɦɢ ɩɪɢɣɧɹɬɨ ɤɥɚɫɢɮɿɤɭɜɚɬɢ ɩɨ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɦɨɠɥɢɜɨɫɬɹɯ ɿ ɩɨ ɫɩɨɫɨɛɭ 
ɩɟɪɟɞɚɱɿ ɿɧɮɨɪɦɚɰɿʀ. 

ɉɨ ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ ɦɨɠɥɢɜɨɫɬɹɯ ɜɢɞɿɥɹɸɬɶμ 
- ɞɢɫɤɭɫɿɣɧɿ ɫɢɫɬɟɦɢ, ɳɨ ɡɚɛɟɡɩɟɱɭɸɬɶ ɩɨɱɟɪɝɨɜɢɣ ɚɛɨ ɫɩɿɥɶɧɢɣ ɜɢɫɬɭɩ ɞɟɤɿɥɶɤɨɯ 

ɭɱɚɫɧɢɤɿɜ ɨɛɝɨɜɨɪɟɧɧɹν 
- ɤɨɧɝɪɟɫ-ɫɢɫɬɟɦɢ, ɪɨɡɪɚɯɨɜɚɧɿ, ɹɤ ɩɪɚɜɢɥɨ, ɧɚ ɜɟɥɢɤɢɣ ɫɤɥɚɞ ɭɱɚɫɧɢɤɿɜ ɿ ɳɨ ɧɚɞɚɸɬɶ 

ɪɹɞ ɞɨɞɚɬɤɨɜɢɯ ɦɨɠɥɢɜɨɫɬɟɣ, ɭ ɬɨɦɭ ɱɢɫɥɿ - ɿɞɟɧɬɢɮɿɤɚɰɿɸ ɭɱɚɫɧɢɤɿɜ ɧɚɪɚɞɢ, ɚɜɬɨɦɚɬɢɱɧɭ 
ɪɨɛɨɬɭ ɿɡ ɡɚɞɚɧɨɝɨ ɝɪɚɮɿɤɚ, ɝɨɥɨɫɭɜɚɧɧɹ, ɫɢɧɯɪɨɧɧɢɣ ɩɟɪɟɤɥɚɞ ɬɚ ɿɧ. 

ɉɨ ɫɩɨɫɨɛɭ ɩɟɪɟɞɚɱɿ ɿɧɮɨɪɦɚɰɿʀ ɜɢɞɿɥɹɸɬɶ ɩɪɨɜɿɞɧɿ ɣ ɛɟɡɞɪɨɬɨɜɿ ɤɨɧɮɟɪɟɧɰ-ɫɢɫɬɟɦɢ, 
ɭ ɬɨɦɭ ɱɢɫɥɿ ɪɚɞɿɨɫɢɝɧɚɥɢ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ, ȱɑ-ɫɢɝɧɚɥɢ. ɇɚɣɩɨɲɢɪɟɧɿɲɿ ɩɪɨɜɿɞɧɿ 
ɫɢɫɬɟɦɢ, ɳɨ ɡɚɛɟɡɩɟɱɭɸɬɶ ɩɪɨɫɬɭ ɣ ɧɚɞɿɣɧɭ ɩɟɪɟɞɚɱɭ ɫɢɝɧɚɥɿɜ ɭ ɞɜɨɯ ɧɚɩɪɹɦɤɚɯ. 

ɍ ɫɜɨɸ ɱɟɪɝɭ, ɛɟɡɞɪɨɬɨɜɿ ɫɢɫɬɟɦɢ ɦɚɸɬɶ ɧɚɫɬɭɩɧɿ ɩɟɪɟɜɚɝɢμ 
- ɜɿɞɫɭɬɧɿɫɬɶ ɤɚɛɟɥɶɧɢɯ ɡɜ'ɹɡɤɿɜν 
- ɲɜɢɞɤɚ ɣ ɥɟɝɤɚ ɿɧɫɬɚɥɹɰɿɹν 
- ɜɿɥɶɧɟ ɪɨɡɬɚɲɭɜɚɧɧɹ ɦɿɤɪɨɮɨɧɧɢɯ ɩɭɥɶɬɿɜ ɭ ɛɭɞɶ-ɹɤɨɦɭ ɦɿɫɰɿ ɡɚɥɭ. 
Ɋɟɚɥɿɡɚɰɿɹ  ɛɟɡɞɪɨɬɨɜɢɯ  ɤɨɧɮɟɪɟɧɰ-ɫɢɫɬɟɦ  ɩɨɜ'ɹɡɚɧɚ  ɡɿ  ɡɧɚɱɧɢɦɢ ɬɟɯɧɿɱɧɢɦɢ 

ɩɪɨɛɥɟɦɚɦɢ. Ɉɫɧɨɜɧɨɸ ɫɤɥɚɞɧɿɫɬɸ ɩɪɢ ɩɨɛɭɞɨɜɿ ɬɚɤɨɝɨ ɪɨɞɭ ɫɢɫɬɟɦ є ɡɚɛɟɡɩɟɱɟɧɧɹ 
ɞɜɨɫɬɨɪɨɧɧɶɨɝɨ ɛɟɡɞɪɨɬɨɜɨɝɨ ɡɜ'ɹɡɤɭ ɡ ɜɟɥɢɤɨɸ ɤɿɥɶɤɿɫɬɸ ɚɛɨɧɟɧɬɿɜ.  

ɍ ɫɭɱɚɫɧɨɦɭ ɛɿɡɧɟɫ-ɫɟɪɟɞɨɜɢɳɿ ɨɫɨɛɥɢɜɚ ɪɨɥɶ ɩɪɢɞɿɥɹєɬɶɫɹ ɜɿɞɟɨɤɨɧɮɟɪɟɧɰ-ɡɜ'ɹɡɤɭ - 
ɨɞɧɨɦɭ ɡ ɧɚɣɛɿɥɶɲ ɟɮɟɤɬɢɜɧɢɯ ɿ ɜɿɞɧɨɫɧɨ ɧɟɞɨɪɨɝɢɯ ɫɩɨɫɨɛɿɜ ɹɤɿɫɧɨɝɨ ɩɨɥɿɩɲɟɧɧɹ 
ɩɪɨɰɟɫɭ ɩɪɢɣɧɹɬɬɹ ɪɿɲɟɧɶ, ɫɜɨєɱɚɫɧɨɝɨ ɿɧɮɨɪɦɭɜɚɧɧɹ ɤɥɸɱɨɜɢɯ ɫɩɿɜɪɨɛɿɬɧɢɤɿɜ ɤɨɦɩɚɧɿʀ ɣ 
ɫɤɨɪɨɱɟɧɧɹ ɜɢɬɪɚɬ ɧɚ ɞɿɥɨɜɿ ɩɨʀɡɞɤɢ. 

ȼɿɞɟɨɤɨɧɮɟɪɟɧɰɿɹ - ɰɟ ɬɟɯɧɨɥɨɝɿɹ, ɳɨ ɞɨɡɜɨɥɹє ɥɸɞɹɦ ɛɚɱɢɬɢ ɣ ɱɭɬɢ ɨɞɢɧ ɨɞɧɨɝɨ, 
ɨɛɦɿɧɸɜɚɬɢɫɹ ɞɚɧɢɦɢ ɣ ɫɩɿɥɶɧɨ ɨɛɪɨɛɥɹɬɢ ʀɯ ɜ ɿɧɬɟɪɚɤɬɢɜɧɨɦɭ ɪɟɠɢɦɿ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ 
ɦɨɠɥɢɜɨɫɬɿ ɡɜɢɱɧɨɝɨ ɜɫɿɦ ɤɨɦɩ'ɸɬɟɪɚ, ɦɚɤɫɢɦɚɥɶɧɨ ɧɚɛɥɢɠɚɸɱɢ ɫɩɿɥɤɭɜɚɧɧɹ ɧɚ ɜɿɞɫɬɚɧɿ 
ɞɨ ɪɟɚɥɶɧɨɝɨ ɠɢɜɨɝɨ ɫɩɿɥɤɭɜɚɧɧɹ. 

ɋɶɨɝɨɞɧɿ ɩɪɚɤɬɢɱɧɨ ɧɟ ɡɚɥɢɲɢɥɨɫɹ ɨɛɥɚɫɬɿ ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ, ɭ ɹɤɿɣ ɧɟ ɦɨɠɧɚ ɛɭɥɨ ɛ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ ɜɿɞɟɨɤɨɧɮɟɪɟɧɰ-ɡɜ'ɹɡɨɤ. ȼɿɧ ɡɧɚɯɨɞɢɬɶ  ɡɚɫɬɨɫɭɜɚɧɧɹ  ɫɤɪɿɡɶ,  ɞɟ  
ɧɟɨɛɯɿɞɧɿ  ɨɩɟɪɚɬɢɜɧɿɫɬɶ  ɜ  ɚɧɚɥɿɡɿ ɫɢɬɭɚɰɿʀ ɣ ɩɪɢɣɧɹɬɬɿ ɪɿɲɟɧɶ, ɤɨɧɫɭɥɶɬɚɰɿɹ ɮɚɯɿɜɰɹ ɚɛɨ 
ɫɩɿɥɶɧɚ ɪɨɛɨɬɚ ɜ ɪɟɠɢɦɿ ɜɿɞɞɚɥɟɧɨɝɨ ɞɨɫɬɭɩɭ ɧɚɞ ɩɪɨɟɤɬɚɦɢ ɣ ɪɿɲɟɧɧɹɦɢ ɬɚ ɿɧ. Д1Ж. 
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ɋɢɧɯɪɨɧɧɢɣ ɩɟɪɟɤɥɚɞ - ɜɢɞ ɭɫɧɨɝɨ ɩɟɪɟɤɥɚɞɭ, ɩɪɢ ɹɤɨɦɭ ɦɨɜɚ ɩɟɪɟɜɨɞɢɬɶɫɹ 
ɨɞɧɨɱɚɫɧɨ ɡ ʀʀ ɜɢɤɥɚɞɨɦ. Ⱦɚɧɢɣ ɜɢɞ ɩɟɪɟɤɥɚɞɭ ɧɚɣɛɿɥɶɲ ɫɤɥɚɞɧɢɣ ɿ є ɜɢɳɢɦ ɩɿɥɨɬɚɠɟɦ 
ɩɟɪɟɤɥɚɞɚɰɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ. 

Ɂɭɫɬɪɿɱɚɸɬɶɫɹ ɬɪɢ ɪɿɡɧɨɜɢɞɢ ɫɢɧɯɪɨɧɧɨɝɨ ɩɟɪɟɤɥɚɞɭ. ɉɟɪɲɢɦ, ɧɚɣɩɨɲɢɪɟɧɿɲɢɦ 
ɪɿɡɧɨɜɢɞɨɦ ɫɢɧɯɪɨɧɧɨɝɨ ɩɟɪɟɤɥɚɞɭ є ɫɢɧɯɪɨɧɧɢɣ ɩɟɪɟɤɥɚɞ ɧɚ ɫɥɭɯμ ɩɟɪɟɤɥɚɞɚɱ ɫɩɪɢɣɦɚє 
ɦɨɜɭ ɨɪɚɬɨɪɚ ɱɟɪɟɡ ɧɚɜɭɲɧɢɤɢ ɣ ɩɟɪɟɜɨɞɢɬɶ ʀʀ ɜ ɦɿɪɭ ɧɚɞɯɨɞɠɟɧɧɹ. 

Ⱦɪɭɝɢɦ ɪɿɡɧɨɜɢɞɨɦ є ɫɢɧɯɪɨɧɧɢɣ ɩɟɪɟɤɥɚɞ ɡ ɚɪɤɭɲɚ ɡ ɩɨɩɟɪɟɞɧɶɨɸ ɩɿɞɝɨɬɨɜɤɨɸ 
ɚɛɨ ɛɟɡ ɧɟʀμ ɩɟɪɟɤɥɚɞɚɱ ɨɞɟɪɠɭє ɩɢɫɶɦɨɜɢɣ ɬɟɤɫɬ ɦɨɜɢ ɨɪɚɬɨɪɚ ɡɚ ɹɤɢɣɫɶ ɱɚɫ ɞɨ ɜɢɫɬɭɩɭ 
ɚɛɨ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɩɟɪɟɞ ɜɢɫɬɭɩɨɦ ɿ ɜɢɤɨɧɭє ɩɟɪɟɤɥɚɞ ɡ ɨɩɨɪɨɸ ɧɚ ɩɢɫɶɦɨɜɢɣ ɬɟɤɫɬ. ɉɪɢ 
ɰɶɨɦɭ ɦɨɠɟ ɜɢɧɢɤɧɭɬɢ ɧɟɨɛɯɿɞɧɿɫɬɶ ɤɨɪɟɤɰɿʀ, ɹɤɳɨ ɨɪɚɬɨɪ ɜɿɞɫɬɭɩɚє ɜɿɞ ɩɟɪɜɿɫɧɨɝɨ ɬɟɤɫɬɭ. 

Ɍɪɟɬɿɦ ɪɿɡɧɨɜɢɞɨɦ ɫɢɧɯɪɨɧɧɨɝɨ ɩɟɪɟɤɥɚɞɭ є ɫɢɧɯɪɨɧɧɟ ɱɢɬɚɧɧɹ ɡɚɡɞɚɥɟɝɿɞɶ 
ɩɟɪɟɤɥɚɞɟɧɨɝɨ ɬɟɤɫɬɭμ ɭ ɯɨɞɿ ɜɢɫɬɭɩɭ ɨɪɚɬɨɪɚ ɩɟɪɟɤɥɚɞɚɱ ɜɪɚɯɨɜɭє ɡɚɝɨɬɨɜɥɟɧɢɣ 
ɩɢɫɶɦɨɜɢɣ ɬɟɤɫɬ ɩɟɪɟɤɥɚɞɭ, ɜɧɨɫɢɬɶ ɧɟɨɛɯɿɞɧɿ ɤɨɪɟɤɬɭɜɚɧɧɹ ɩɨ ɧɟɨɛɯɿɞɧɨɫɬɿ. 

ɉɨɡɚ ɡɚɥɟɠɧɨɫɬɿ ɜɿɞ ɬɢɩɭ ɫɢɧɯɪɨɧɧɨɝɨ ɩɟɪɟɤɥɚɞɭ ɜɿɧ ɫɬɚɜ ɦɨɠɥɢɜɢɣ ɡɚɜɞɹɤɢ 
ɫɬɜɨɪɟɧɧɸ ɧɟɨɛɯɿɞɧɨʀ ɬɟɯɧɿɱɧɨʀ ɛɚɡɢ, ɹɤɿɫɬɶ ɹɤɨʀ ɛɚɝɚɬɨ ɜ ɱɨɦɭ ɜɢɡɧɚɱɚє ɡɪɭɱɧɿɫɬɶ ɪɨɛɨɬɢ 
ɩɟɪɟɤɥɚɞɚɱɿɜ ɿ ɭɱɚɫɧɢɤɿɜ. ɋɢɫɬɟɦɢ ɫɢɧɯɪɨɧɧɨɝɨ ɩɟɪɟɤɥɚɞɭ ɦɨɠɭɬɶ ɭɫɬɚɧɨɜɥɸɜɚɬɢɫɹ ɹɤ 
ɨɤɪɟɦɨ, ɬɚɤ ɿ ɜ ɤɨɦɩɥɟɤɫɿ ɡ ɤɨɧɮɟɪɟɧɰ-ɫɢɫɬɟɦɚɦɢ. ɋɢɧɯɪɨɧɧɢɣ ɩɟɪɟɤɥɚɞ ɞɚє ɡɧɚɱɧɭ 
ɟɤɨɧɨɦɿɸ ɱɚɫɭ, ɨɫɨɛɥɢɜɨ ɧɚ ɦɿɠɧɚɪɨɞɧɢɯ ɡɭɫɬɪɿɱɚɯ, ɞɟ ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɤɿɥɶɤɚ ɪɨɛɨɱɢɯ 
ɦɨɜ. 

Ɂɚɫɬɨɫɭɜɚɧɧɹ ɫɢɧɯɪɨɧɧɨɝɨ ɩɟɪɟɤɥɚɞɭ ɞɭɠɟ ɪɿɡɧɨɦɚɧɿɬɧɟ. ȼɿɧ ɲɢɪɨɤɨ ɩɪɚɤɬɢɤɭєɬɶɫɹ ɜ 
ɨɛɥɚɫɬɿ ɩɨɥɿɬɢɱɧɢɯ ɦɿɠɞɟɪɠɚɜɧɢɯ ɡɜ'ɹɡɤɿɜ ɿ ɜ ɨɛɥɚɫɬɿ ɨɛɦɿɧɭ ɧɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɨɸ 
ɿɧɮɨɪɦɚɰɿєɸ, ɜ ɨɛɥɚɫɬɿ ɤɭɥɶɬɭɪɧɨɝɨ ɨɛɦɿɧɭ ɣ ɩɪɢ ɤɨɧɬɚɤɬɚɯ ɩɨ ɜɿɣɫɶɤɨɜɿɣ ɥɿɧɿʀ. Ɂ'ɹɜɢɥɢɫɹ ɣ 
ɪɨɡɲɢɪɸɸɬɶɫɹ ɧɨɜɿ ɨɛɥɚɫɬɿ ɡɚɫɬɨɫɭɜɚɧɧɹ ɫɢɧɯɪɨɧɧɨɝɨ ɩɟɪɟɤɥɚɞɭ, ɧɚɩɪɢɤɥɚɞ ɫɢɧɯɪɨɧɧɢɣ 
ɩɟɪɟɤɥɚɞ ɥɟɤɰɿɣ, ɤɿɧɨɮɿɥɶɦɿɜ, ɬɟɚɬɪɚɥɶɧɢɯ ɜɢɫɬɚɜ ДβЖ. 
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ɄɈɆɉ'ɘɌȿɊɇȿ ɆɈȾȿɅɘȼȺɇɇə ɋɍɑȺɋɇɂɏ ɐɂɎɊɈȼɂɏ ɋɏȿɆ 

Ɇɚɣɨɪɨɜ Ɉ.ȼ., ɫɬ. ɝɪ ȺɌɉ-1βɞ 

ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ Ƚɚɧɠɚ ɋ.Ɇ.  
Ɍɟɯɧɨɥɨɝɿɱɧɢɣ ɿɧɫɬɢɬɭɬ ɋɇɍ ɿɦɟɧɿ  ȼ.Ⱦɚɥɹ (ɦ.ɋєɜєɪɨɞɨɧɟɰɶɤ) 

Ɋɨɡɜɢɬɨɤ ɫɭɱɚɫɧɨʀ ɟɥɟɦɟɧɬɧɨʀ ɛɚɡɢ ɬɿɫɧɨ ɩɨɜ'ɹɡɚɧɟ ɡ ɪɨɡɜɢɬɤɨɦ ɦɟɬɨɞɢɤ ɩɪɨɟɤɬɭɜɚɧɧɹ 
ɫɤɥɚɞɧɢɯ ɰɢɮɪɨɜɢɯ ɩɪɢɫɬɪɨʀɜ. Ɋɨɡɪɨɛɤɚ ɫɭɱɚɫɧɢɯ ɩɪɢɫɬɪɨʀɜ ɧɟɦɨɠɥɢɜɚ ɛɟɡ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ (ɋȺɉɊ), ɹɤɿ ɜɢɤɨɧɭɸɬɶ ɡɧɚɱɧɭ ɱɚɫɬɢɧɭ ɪɭɬɢɧɧɨʀ 
ɪɨɛɨɬɢ. Ɉɞɧɚɤ ɪɟɚɥɿɡɚɰɿɹ ɦɨɠɥɢɜɨɫɬɟɣ, ɳɨ ɜɿɞɤɪɢɜɚɸɬɶɫɹ, ɜɢɦɚɝɚє ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɨɜɢɯ, 
ɫɭɱɚɫɧɢɯ ɦɟɬɨɞɿɜ ɩɪɨɟɤɬɭɜɚɧɧɹ. 

ɇɚ ɫɶɨɝɨɞɧɿɲɧɿɣ ɦɨɦɟɧɬ ɧɚɣɛɿɥɶɲ ɟɮɟɤɬɢɜɧɢɦɢ ɜɜɚɠɚɸɬɶɫɹ ɦɟɬɨɞɢ, ɳɨ 
ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɬɟɤɫɬɨɜɿ ɨɩɢɫɢ ɩɪɨɟɤɬɿɜ ɡɚɦɿɫɬɶ ɬɪɚɞɢɰɿɣɧɢɯ ɝɪɚɮɿɱɧɢɯ ɪɟɞɚɤɬɨɪɿɜ ɫɯɟɦ. 
ɍ ɰɶɨɦɭ ɜɢɩɚɞɤɭ ɩɪɨɟɤɬ ɹɜɥɹє ɫɨɛɨɸ ɬɟɤɫɬ, ɳɨ ɡɛɟɪɿɝɚєɬɶɫɹ ɜ ɞɟɤɿɥɶɤɨɯ ɮɚɣɥɚɯ. ɐɿ ɮɚɣɥɢ 
ɜ ɫɭɤɭɩɧɨɫɬɿ ɜɢɡɧɚɱɚɸɬɶ ɡɚɝɚɥɶɧɿ ɩɨɞɚɧɧɹ ɪɨɡɪɨɛɥɸɜɚɱɚ ɩɪɨ ɩɪɢɫɬɪɿɣ ɿ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ 
ɧɚ ɜɫɿɯ ɟɬɚɩɚɯ ɩɪɨɟɤɬɭɜɚɧɧɹ. Ⱦɨ ɱɢɫɥɚ ɰɢɯ ɟɬɚɩɿɜ ɦɨɠɧɚ ɜɿɞɧɟɫɬɢ ɧɚɫɬɭɩɧɿμ ɦɨɞɟɥɸɜɚɧɧɹ 
ɩɪɢɫɬɪɨɸ, ɫɢɧɬɟɡ ɩɪɢɧɰɢɩɨɜɨʀ ɫɯɟɦɢ. Ɍɚɤɢɦ ɱɢɧɨɦ, ɪɨɡɪɨɛɥɸɜɚɱ ɧɟ ɤɨɧɤɪɟɬɢɡɭє 
ɫɬɪɭɤɬɭɪɭ  ɫɯɟɦɢ,  ɚ  ɥɢɲɟ ɨɩɢɫɭє  ʀʀ  ɩɨɜɨɞɠɟɧɧɹ, ɬɨɛɬɨ  ɹɤ  ɜɨɧɚ ɩɨɜɢɧɧɚ ɩɪɚɰɸɜɚɬɢ. 
ɋɤɥɚɞɚɧɧɹ ɠ ɫɚɦɨʀ ɟɥɟɤɬɪɢɱɧɨʀ ɫɯɟɦɢ ɩɨɤɥɚɞɚєɬɶɫɹ ɧɚ ɩɪɨɝɪɚɦɭ-ɤɨɦɩɿɥɹɬɨɪ. 

http://www.viking.ru/info/%20video_conference.php
http://www.viking.ru/info/%20video_conference.php
http://www.vi-/
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Ɍɟɤɫɬɢ ɨɩɢɫɭ ɜ ɛɿɥɶɲɨɫɬɿ ɦɨɜ ɩɪɨɟɤɬɭɜɚɧɧɹ ɞɢɫɤɪɟɬɧɢɯ ɩɪɢɫɬɪɨʀɜ ɩɨ ɫɤɥɚɞɭ 
ɫɢɧɬɚɤɫɢɱɧɢɯ ɤɨɧɫɬɪɭɤɰɿɣ ɞɭɠɟ ɫɯɨɠɿ ɿɡ ɬɪɚɞɢɰɿɣɧɢɦɢ ɦɨɜɚɦɢ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. Ɍɨɦɭ ɱɚɫɬɨ 
ɬɚɤɢɣ ɬɟɤɫɬɨɜɢɣ ɨɩɢɫ ɧɚɡɢɜɚɸɬɶ ɩɪɨɝɪɚɦɨɸ ɦɨɜɨɸ ɩɪɨɟɤɬɭɜɚɧɧɹ ɚɛɨ, ɤɨɪɨɬɤɨ, HDδ-
ɩɪɨɝɪɚɦɨɸ. 

Ɇɨɜɧɢɣ ɨɩɢɫ ɞɨɡɜɨɥɹє ɨɩɢɫɭɜɚɬɢ ɩɪɢɫɬɪɿɣ ɧɚ ɪɿɜɧɿ ɚɥɝɨɪɢɬɦɿɜ ɣɨɝɨ ɪɨɛɨɬɢ, 
ɩɨɤɥɚɞɚɸɱɢ ɩɪɢ ɰɶɨɦɭ ɫɢɧɬɟɡ ɫɚɦɨʀ ɫɬɪɭɤɬɭɪɢ ɧɚ ɫɢɫɬɟɦɭ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ 
(ɋȺɉɊ). ɍ ɰɶɨɦɭ ɩɨɥɹɝɚє ɩɨɬɭɠɧɚ ɩɟɪɟɜɚɝɚ ɦɨɜ ɨɩɢɫɭ ɚɩɚɪɚɬɭɪɢ ɩɟɪɟɞ ɝɪɚɮɿɱɧɢɦɢ 
ɪɟɞɚɤɬɨɪɚɦɢ ɫɯɟɦ, ɞɟ ɩɪɨɟɤɬɭɜɚɥɶɧɢɤ ɡɦɭɲɟɧɢɣ ɩɨɜɧɿɫɬɸ ɦɚɥɸɜɚɬɢ ɫɬɪɭɤɬɭɪɭ ɩɪɢɫɬɪɨɸ ɡ 
ɦɚɤɫɢɦɚɥɶɧɢɦ ɫɬɭɩɟɧɟɦ ɞɟɬɚɥɿɡɚɰɿʀ. 

ɋɭɱɚɫɧɚ ɬɟɯɧɨɥɨɝɿɹ ɩɪɨɟɤɬɭɜɚɧɧɹ ɇȼȱɋ (ɧɚɞɜɟɥɢɤɢɯ ɿɧɬɟɝɪɚɥɶɧɢɯ ɫɯɟɦ) ɛɚɡɭєɬɶɫɹ ɧɚ 
ɜɢɤɨɪɢɫɬɚɧɧɿ HDδ-ɦɨɜ, ɧɚɫɚɦɩɟɪɟɞ ɦɨɜɢ VHDδ. Ɇɨɜɚ VHDδ ɛɭɜ ɪɨɡɪɨɛɥɟɧɚ ɜ 198γ ɪ. ɡɚ 
ɡɚɦɨɜɥɟɧɧɹɦ Ɇɿɧɿɫɬɟɪɫɬɜɚ ɨɛɨɪɨɧɢ ɋɒȺ ɡ ɦɟɬɨɸ ɮɨɪɦɚɥɶɧɨɝɨ ɨɩɢɫɭ ɥɨɝɿɱɧɢɯ ɫɯɟɦ ɞɥɹ 
ɜɫɿɯ ɟɬɚɩɿɜ ɪɨɡɪɨɛɤɢ ɟɥɟɤɬɪɨɧɧɢɯ ɫɢɫɬɟɦ. ȼɨɧɚ є ɫɬɚɧɞɚɪɬɧɨɸ ɦɨɜɨɸ ɡ 1987 ɪ. Ⱥɛɪɟɜɿɚɬɭɪɚ 
VHDδ (VОЫв HТРС SЩООН IЧЭОРЫКЭОН CТЫМЮТЭ HКЫНаКЫО DОЬМЫТЩЭТШЧ δКЧРЮКРО) ɩɟɪɟɜɨɞɢɬɶɫɹ ɹɤ 
ɦɨɜɚ ɨɩɢɫɭ ɜɢɫɨɤɨɲɜɢɞɤɿɫɧɢɯ ɿɧɬɟɝɪɨɜɚɧɢɯ ɫɯɟɦ. 

ɉɟɪɟɜɚɝɢ, ɹɤɿ ɪɨɛɥɹɬɶ VHDδ ɩɪɢɜɚɛɥɢɜɨɸ ɞɥɹ ɪɨɡɝɥɹɞɭ ɛɿɥɶɲɿɫɬɸ ɩɪɨɟɤɬɭɜɚɥɶɧɢɤɿɜμ 
- ɦɚє ɲɢɪɨɤɟ ɩɨɲɢɪɟɧɧɹ ɜ ɫɟɪɟɞɨɜɢɳɿ ɪɨɡɪɨɛɥɸɜɚɱɿɜν 
- ɫɢɫɬɟɦɢ ɦɨɠɭɬɶ ɛɭɬɢ ɜɢɡɧɚɱɟɧɿ ɫɬɪɭɤɬɭɪɧɢɦɢ ɣ/ɚɛɨ ɩɨɜɟɞɿɧɤɨɜɢɦɢ ɫɩɨɫɨɛɚɦɢ ɧɚ 

ɪɿɡɧɢɯ ɪɿɜɧɹɯν 
- ɫɢɧɬɟɡ  ɦɨɜɢ  ɦɨɠɟ  ɜɢɪɨɛɥɹɬɢɫɹ  ɛɟɡɥɿɱɱɸ  ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɢɯ ɡɚɫɨɛɿɜν 
- ɩɪɨɟɤɬ, ɨɩɢɫɚɧɢɣ ɦɨɜɨɸ VHDδ, ɧɟ ɨɛɦɟɠɭєɬɶɫɹ ɟɥɟɤɬɪɨɧɿɤɨɸ. 
ɋɶɨɝɨɞɧɿ ɞɨɡɪɿɥɚ ɣ ɚɩɚɪɚɬɧɚ ɛɚɡɚ ɞɥɹ ɡɚɫɬɨɫɭɜɚɧɧɹ VHDδ. ɋɍɱɚɫɧɿ ɞɨɫɬɭɩɧɿ 

ɩɪɨɝɪɚɦɭɜɚɥɶɧɿ ɥɨɝɿɱɧɿ ɿɧɬɟɝɪɚɥɶɧɿ ɫɯɟɦɢ (ɉɅȱɋ) ɦɚɸɬɶ ɫɨɬɧɿ ɬɢɫɹɱ ɟɤɜɿɜɚɥɟɧɬɧɢɯ ɥɨɝɿɱɧɢɯ 
ɜɟɧɬɢɥɿɜ, ɳɨ ɦɨɠɟ ɛɭɬɢ ɞɨɫɬɚɬɧɿɦ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɦɿɤɪɨɩɪɨɰɟɫɨɪɚ. ɉɪɨɟɤɬɭɜɚɧɧɹ ɫɯɟɦ ɬɚɤɨʀ 
ɫɤɥɚɞɧɨɫɬɿ ɡɚ ɞɨɩɨɦɨɝɨɸ ɬɪɚɞɢɰɿɣɧɢɯ ɫɯɟɦɨɬɟɯɧɿɱɧɢɯ ɪɟɞɚɤɬɨɪɿɜ ɜɢɦɚɝɚє ɜɟɥɢɤɢɯ ɫɬɪɨɤɿɜ ɿ 
ɧɚɣɱɚɫɬɿɲɟ ɜɢɤɨɧɭєɬɶɫɹ ɤɨɥɟɤɬɢɜɚɦɢ ɪɨɡɪɨɛɥɸɜɚɱɿɜ. ɍ ɬɨɣ ɠɟ ɱɚɫ ɡɚɫɬɨɫɭɜɚɧɧɹ ɫɭɱɚɫɧɢɯ 
ɡɚɫɨɛɿɜ ɩɪɨɟɤɬɭɜɚɧɧɹ, ɭ ɩɟɪɲɭ ɱɟɪɝɭ ɨɪɿєɧɬɨɜɚɧɢɯ ɧɚ ɪɨɛɨɬɭ ɡ ɦɨɜɚɦɢ ɨɩɢɫɭ ɚɩɚɪɚɬɭɪɢ, 
ɞɨɡɜɨɥɹє ɧɚɜɿɬɶ ɨɤɪɟɦɢɦ ɮɚɯɿɜɰɹɦ ɜɢɪɿɲɭɜɚɬɢ ɡɚɜɞɚɧɧɹ ɜ ɫɬɢɫɥɢɣ ɬɟɪɦɿɧ. 

Ɋɨɡɪɨɛɥɸɜɚɥɶɧɢɣ ɦɨɜɨɸ VHDδ ɩɪɨɟɤɬ ɩɪɢɫɬɪɨɸ ɜɜɨɞɢɬɶɫɹ, ɪɟɞɚɝɭєɬɶɫɹ. Є ɤɿɥɶɤɚ 
ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɢɯ ɡɚɫɨɛɿɜ, ɞɨɫɬɭɩɧɢɯ ɞɥɹ ɫɢɧɬɟɡɭ ɡ VHDδ ɫɩɟɰɢɮɿɤɚɰɿɣ ɫɢɫɬɟɦɢ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɞɥɹ ɬɨɝɨ ɳɨɛ ɪɨɡɪɨɛɢɬɢ ɟɥɟɤɬɪɨɧɧɭ ɫɯɟɦɭ, ɞɨɫɢɬɶ  ɜɨɥɨɞɿɬɢ  ɦɨɜɨɸ  
ɨɩɢɫɭ  ɚɩɚɪɚɬɭɪɢ  (VHDδ)  ɿ ɫɟɪɟɞɨɜɢɳɟɦ ɩɪɨɟɤɬɭɜɚɧɧɹ. 

 
ɋɂɇɌȿɁ ȿɅȿɄɌɊɈɇɇɂɏ ɁȺɋɈȻȱȼ ɁȺ ȾɈɉɈɆɈȽɈɘ ɆɈȼɂ VHDL 

Ɇɚɣɨɪɨɜ Ɉ.ȼ., ɫɬ. ɝɪ ȺɌɉ-1βɞ 

ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ Ƚɚɧɠɚ ɋ.Ɇ.  

Ɍɟɯɧɨɥɨɝɿɱɧɢɣ ɿɧɫɬɢɬɭɬ ɋɇɍ ɿɦɟɧɿ  ȼ.Ⱦɚɥɹ (ɦ.ɋєɜєɪɨɞɨɧɟɰɶɤ) 
ɉɪɢ ɩɪɨɟɤɬɭɜɚɧɧɿ ɫɤɥɚɞɧɢɯ ɫɭɱɚɫɧɢɯ ɩɪɢɫɬɪɨʀɜ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɪɿɡɧɿ ɬɟɯɧɨɥɨɝɿʀ. 

Ɉɩɢɫ ɩɪɨɟɤɬɿɜ ɰɢɮɪɨɜɢɯ ɫɢɫɬɟɦ, ɪɟɚɥɿɡɨɜɚɧɢɯ ɧɚ ɤɪɢɫɬɚɥɚɯ ɇȼȱɋ (ɧɚɞɜɟɥɢɤɢɯ 
ɿɧɬɟɝɪɚɥɶɧɢɯ ɫɯɟɦ), ɡɞɿɣɫɧɸєɬɶɫɹ ɧɚ ɮɨɪɦɚɥɶɧɢɯ ɦɨɜɚɯ, ɩɨ ɤɨɧɫɬɪɭɤɰɿʀ ɧɚɛɥɢɠɟɧɢɯ ɞɨ 
ɡɜɢɱɧɢɯ ɦɨɜ ɩɪɨɝɪɚɦɭɜɚɧɧɹ. Ɉɞɧɢɦ ɿɡ ɩɪɢɤɥɚɞɿɜ є ɦɨɜɚ VHDδ (VОЫв СТРС ТЧЭОРЫКЭО НМТЫМЮТЭЬ 
HКЫНаКЫО DОЬМЫТЩЭТШЧ δКЧРЮКРО).  ɐɹ ɦɨɜɚ  ɩɪɢɡɧɚɱɟɧɚ  ɞɥɹ  ɨɩɢɫɭ  ɩɨɜɨɞɠɟɧɧɹ  ɰɢɮɪɨɜɢɯ 
ɫɢɫɬɟɦ ɿ ʀɯɧɶɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɧɚ ɩɨɱɚɬɤɨɜɢɯ ɟɬɚɩɚɯ ɩɪɨɟɤɬɭɜɚɧɧɹ. Ɂɚ ɞɨɩɨɦɨɝɨɸ 
ɫɩɟɰɿɚɥɶɧɨɝɨ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɨɩɢɫ ɦɨɜɨɸ VHDδ ɩɟɪɟɬɜɨɪɸєɬɶɫɹ ɜ ɫɯɟɦɭ ɧɚ 
ɪɿɜɧɿ ɧɚɣɩɪɨɫɬɿɲɢɯ ɟɥɟɦɟɧɬɿɜ ɰɢɮɪɨɜɨʀ ɟɥɟɤɬɪɨɧɿɤɢ. Ɇɨɜɚ є ɚɥɶɬɟɪɧɚɬɢɜɨɸ ɝɪɚɮɿɱɧɨɝɨ 
ɩɨɞɚɧɧɹ ɩɪɨɟɤɬɭ ɣ ɡɚɛɟɡɩɟɱɭє ɤɨɦɩɚɤɬɧɢɣ ɡɚɩɢɫ ɞɥɹ ɩɪɨɟɤɬɨɜɚɧɨʀ ɫɯɟɦɢ. ɉɟɪɟɜɚɝɨɸ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɨɜɢ єμ 

-  ɫɤɨɪɨɱɟɧɧɹ ɬɪɭɞɨɦɿɫɬɤɨɫɬɿ ɣ ɫɬɪɨɤɿɜ ɪɨɡɪɨɛɤɢ ɩɪɨɟɤɬɭν 
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-  ɩɪɨɫɬɨɬɚ ɪɟɚɥɿɡɚɰɿʀ ɩɪɨɟɤɬɭ ɜ ɪɿɡɧɢɯ ɿɧɬɟɝɪɚɥɶɧɢɯ ɬɟɯɧɨɥɨɝɿɹɯν 
-  ɧɚɹɜɧɿɫɬɶ ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ ɿɧɫɬɪɭɦɟɧɬɚɥɶɧɢɯ ɡɚɫɨɛɿɜ ɞɥɹ ɨɩɢɫɭ ɩɪɨɟɤɬɭν 
-  ɨɞɟɪɠɚɧɧɹ ɦɨɠɥɢɜɨɫɬɿ ɨɰɿɧɸɜɚɬɢ ɜɚɪɿɚɧɬɢ ɪɟɚɥɿɡɚɰɿʀ ɩɪɨɟɤɬɨɜɚɧɨɝɨ ɩɪɢɫɬɪɨɸ ɩɪɢ 

ɪɿɡɧɢɯ ɜɚɪɿɚɧɬɚɯ ɩɪɨɟɤɬɧɢɯ ɨɛɦɟɠɟɧɶ, ɧɚ ɪɿɡɧɢɯ ɬɟɯɧɨɥɨɝɿɹɯν 
-  ɜɢɫɨɤɚ ɧɚɞɿɣɧɿɫɬɶ ɩɪɨɟɤɬɭ. 
Ƚɨɥɨɜɧɨɸ ɨɫɨɛɥɢɜɿɫɬɸ ɦɨɜɢ VHDδ є ɧɚɹɜɧɿɫɬɶ ɪɿɡɧɢɯ ɫɬɢɥɿɜ ɨɩɢɫɭ ɩɨɜɨɞɠɟɧɧɹ 

ɩɪɢɫɬɪɨɸμ 
-  ɫɬɪɭɤɬɭɪɧɢɣ ɨɩɢɫ, ɭ ɹɤɨɦɭ ɚɪɯɿɬɟɤɬɭɪɚ ɩɪɟɞɫɬɚɜɥɹєɬɶɫɹ ɭ ɜɢɝɥɹɞɿ ɿєɪɚɪɯɿʀ ɡɜ'ɹɡɚɧɢɯ 

ɤɨɦɩɨɧɟɧɬɿɜ (ɜɟɧɬɢɥɶɧɢɣ ɪɿɜɟɧɶ)ν 
-  ɩɨɬɨɤɨɜɢɣ ɨɩɢɫ - ɨɩɢɫ ɫɢɫɬɟɦɢ, ɭ ɹɤɨɦɭ ɚɪɯɿɬɟɤɬɭɪɚ ɩɪɟɞɫɬɚɜɥɹєɬɶɫɹ ɭ ɜɢɝɥɹɞɿ 

ɦɧɨɠɢɧɢ ɩɚɪɚɥɟɥɶɧɢɯ ɪɟєɫɬɪɨɜɢɯ ɨɩɟɪɚɰɿɣ, ɤɨɠɧɚ ɡ ɹɤɢɯ ɭɩɪɚɜɥɹєɬɶɫɹ ɜɟɧɬɢɥɶɧɢɦɢ 
ɫɢɝɧɚɥɚɦɢν 

-  ɩɨɜɟɞɿɧɤɨɜɢɣ ɨɩɢɫ - ɨɩɢɫ ɫɢɫɬɟɦ ɡɚ ɞɨɩɨɦɨɝɨɸ ɞɟɹɤɢɯ ɩɪɨɰɟɞɭɪ ɧɚ ɪɿɜɧɿ 
ɡɚɥɟɠɧɨɫɬɿ ɜɢɯɨɞɿɜ ɜɿɞ ɜɯɨɞɿɜ. ȼɿɧ ɞɨɡɜɨɥɹє ɧɟ ɤɨɧɤɪɟɬɢɡɭɜɚɬɢ ɫɬɪɭɤɬɭɪɭ ɫɯɟɦɢ, ɚ ɥɢɲɟ 
ɨɩɢɫɭɜɚɬɢ ʀʀ ɩɨɜɨɞɠɟɧɧɹ. 

ȼɫɿ ɬɪɢ ɫɬɢɥɿ ɦɨɠɭɬɶ ɫɩɿɥɶɧɨ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɩɪɢ ɩɪɨɟɤɬɭɜɚɧɧɿ ɰɢɮɪɨɜɢɯ 
ɟɥɟɤɬɪɨɧɧɢɯ ɫɯɟɦ. 

Ɇɨɜɚ VHDδ ɩɪɢɡɧɚɱɟɧɚ ɞɥɹ ɪɿɲɟɧɧɹ ɤɨɦɩɥɟɤɫɭ ɡɚɜɞɚɧɶ ɭ ɯɨɞɿ ɩɪɨɟɤɬɭɜɚɧɧɹ ɣ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɰɢɮɪɨɜɢɯ ɫɢɫɬɟɦ, ɬɚɤɢɯ ɹɤμ 

1.  Ɉɩɢɫ ɫɬɪɭɤɬɭɪɢ ɫɢɫɬɟɦɢ, ɪɨɡɛɢɜɤɚ ɫɢɫɬɟɦɢ ɧɚ ɩɿɞɫɢɫɬɟɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɹ ɡɜ'ɹɡɤɿɜ ɿ 
ɜɡɚєɦɨɞɿɣ ɩɿɞɫɢɫɬɟɦ. 

2.  Ɉɩɢɫ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɫɢɫɬɟɦɢ, ɭ ɬɨɦɭ ɱɢɫɥɿ ɜɭɡɥɿɜ, ɛɥɨɤɿɜ, ɪɟɚɥɿɡɨɜɚɧɢɯ ɮɭɧɤɰɿɣ. 
3.  Ɇɨɞɟɥɸɜɚɧɧɹ ɫɢɫɬɟɦɢ ɿ ʀʀ ɪɨɛɨɬɢ ɧɚ ɨɫɧɨɜɿ ɱɿɬɤɨʀ ɫɩɟɰɢɮɿɤɚɰɿʀ ɫɬɪɭɤɬɭɪɢ ɫɢɫɬɟɦɢ, ɚ 

ɬɚɤɨɠ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ʀʀ ɤɨɦɩɨɧɟɧɬɿɜ. 
4.  ɋɢɧɬɟɡ  ɫɯɟɦɨɬɟɯɧɿɱɧɨʀ  ɪɟɚɥɿɡɚɰɿʀ  ɫɢɫɬɟɦɢ,  ɚɜɬɨɦɚɬɢɱɧɨʀ ɝɟɧɟɪɚɰɿʀ ɞɟɬɚɥɶɧɨʀ 

ɫɬɪɭɤɬɭɪɢ ɧɚ ɨɫɧɨɜɿ ɫɬɪɨɝɨɝɨ ɨɩɢɫɭ ɫɢɫɬɟɦɢ ɦɨɜɨɸ VHDδ. 
ȼɚɪɬɿɫɬɶ ɩɨɦɢɥɤɢ ɩɪɢ ɩɪɨɟɤɬɭɜɚɧɧɿ ɇȼȱɋ ɞɭɠɟ ɜɢɫɨɤɚ, ɨɫɨɛɥɢɜɨ ɧɚ ɪɚɧɧɿɯ ɟɬɚɩɚɯ. 

Ɍɨɦɭ ɜɫɿ ɟɬɚɩɢ ɩɪɨɟɤɬɭɜɚɧɧɹ - ɚɥɝɨɪɢɬɦɿɱɧɢɣ, ɫɬɪɭɤɬɭɪɧɢɣ, ɥɨɝɿɱɧɢɣ, ɬɟɯɧɨɥɨɝɿɱɧɢɣ - 
ɫɭɩɪɨɜɨɞɠɭɸɬɶɫɹ ɦɨɞɟɥɸɜɚɧɧɹɦ ɡɨɜɧɿɲɧɿɯ ɩɪɢɫɬɪɨʀɜ ɡɚ ɞɨɩɨɦɨɝɨɸ ɬɚɤ ɡɜɚɧɨɝɨ 
ɿɫɩɢɬɨɜɨɝɨ ɫɬɟɧɞɚ (ЭОЬЭЛОЧМС). ɐɟɣ ɫɬɟɧɞ ɹɜɥɹє ɫɨɛɨɸ VHDδ-ɦɨɞɟɥɶ, ɫɤɥɚɞɨɜɢɦɢ 
ɱɚɫɬɢɧɚɦɢ ɹɤɨʀ є ɦɨɞɟɥɶ ɡɨɜɧɿɲɧɶɨɝɨ ɩɪɢɫɬɪɨɸ (Ɂɉ), ɳɨ ɬɟɫɬɭєɬɶɫɹ, ɦɨɞɟɥɿ ɝɟɧɟɪɚɬɨɪɚ 
ɬɟɫɬɨɜɢɯ ɫɢɝɧɚɥɿɜ ɿ ɥɨɝɿɱɧɨɝɨ ɚɧɚɥɿɡɚɬɨɪɚ, ɳɨ ɩɟɪɟɜɿɪɹɸɬɶ ɩɪɚɜɢɥɶɧɿɫɬɶ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ 
Ɂɉ. ɉɪɢɱɨɦɭ ɧɚ ɜɫɿɯ ɟɬɚɩɚɯ ɦɨɠɟ ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢɫɹ ɬɨɣ ɫɚɦɢɣ ɿɫɩɢɬɨɜɢɣ ɫɬɟɧɞ Д1Ж. 

ɅȱɌȿɊȺɌɍɊȺ 
1.  ɋɟɪɝɢɟɧɤɨ  Ⱥ.ȼ.  VHDL  ɞɥɹ  ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ  ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ  ɭɫɬɪɨɣɫɬɜ). Ɇ.μ 
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ɆȿɌɈȾɂɄȺ ɎɍɇɄɐȱɈɇȺɅɖɇɈȽɈ ɆɈȾȿɅɘȼȺɇɇə ɉɊɂ ɉɊɈȼȿȾȿɇɇȱ 
ȺɇȺɅȱɁɍ ɌɈɉɈɅɈȽȱȲ ȾɊɍɄɈȼȺɇɂɏ ɉɅȺɌ 

Ʉɪɚɜɟɰɶ Ɉ.Ɇ., ɫɬ. ɝɪ ɊȿȺ-11ɡ 

ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ Ƚɚɧɠɚ ɋ.Ɇ.  

Ɍɟɯɧɨɥɨɝɿɱɧɢɣ ɿɧɫɬɢɬɭɬ ɋɇɍ ɿɦɟɧɿ  ȼ.Ⱦɚɥɹ (ɦ.ɋєɜєɪɨɞɨɧɟɰɶɤ) 
Ⱥɧɚɥɿɡ ɬɨɩɨɥɨɝɿʀ ɞɪɭɤɨɜɚɧɨʀ ɩɥɚɬɢ  ɩɨɥɹɝɚє ɜ ɨɰɿɧɰɿ ɜɩɥɢɜɭ ɤɨɧɫɬɪɭɤɰɿʀ ɫɩɪɨɟɤɬɨɜɚɧɨʀ 

ɞɪɭɤɨɜɚɧɨʀ ɩɥɚɬɢ ɧɚ ɲɜɢɞɤɨɞɿɸ ɣ ɟɥɟɤɬɪɢɱɧɿ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɟɥɟɤɬɪɨɧɧɢɯ ɡɚɫɨɛɿɜ Д1Ж. 
ɇɚ ɞɚɧɢɣ ɦɨɦɟɧɬ ɿɫɧɭє ɛɚɝɚɬɨ ɩɪɨɝɪɚɦ ɞɥɹ ɩɪɨɜɟɞɟɧɧɹ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ 

ɦɨɞɟɥɸɜɚɧɧɹ, ɚɥɟ ɫɟɪɟɞ ɹɤɢɯ ɜɚɪɬɨ ɜɢɞɿɥɢɬɢ ɩɪɨɞɭɤɬ ɮɿɪɦɢ εОЧЭШЫ GЫКЩСТМЬ - HyperLynx. 
ȼ ɨɫɧɨɜɧɨɦɭ ɰɟ ɩɨɜ'ɹɡɚɧɟ ɡ ɬɢɦ, ɳɨ ɩɪɨɞɭɤɬ ɫɩɨɤɨɧɜɿɱɧɨ ɩɪɢɡɧɚɱɟɧɢɣ ɞɥɹ ɦɨɞɟɥɸɜɚɧɧɹ 
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ɞɪɭɤɨɜɚɧɢɯ ɩɥɚɬ ɡ ɛɭɞɶ-ɹɤɢɯ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɨɜɚɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ ɣ ɦɚє ɩɨɬɭɠɧɢɣ 
ɿɧɬɟɪɮɟɣɫ ɿ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɚɞɟɤɜɚɬɧɿɫɬɸ ɪɨɡɪɚɯɭɧɤɿɜ ДβЖ. 

ȿɮɟɤɬɢɜɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ HвЩОЫδвЧб ɦɨɠɟ ɡɚɩɨɛɿɝɬɢ ɩɨɜɬɨɪɧɢɦ ɿɬɟɪɚɰɿɹɦ (ɪɢɫ. 1) ɭ 
ɪɨɡɪɨɛɰɿ ɬɨɩɨɥɨɝɿʀ ɩɥɚɬɢ ɚɛɨ ɧɚɜɿɬɶ ɭ ɫɬɜɨɪɟɧɧɿ ɩɪɨɬɨɬɢɩɿɜ. HвЩОЫδвЧб ɜɢɤɨɪɢɫɬɨɜɭєɬɶɫɹ ɭ 
ɜɫɶɨɦɭ ɰɢɤɥɿ ɩɪɨɟɤɬɭɜɚɧɧɹ ɬɨɩɨɥɨɝɿʀ, ɞɥɹ ɨɰɿɧɤɢ ɤɨɦɩɪɨɦɿɫɭ ɦɿɠ ɮɪɨɧɬɚɦɢ ɣ ɩɨɬɭɠɧɿɫɬɸ 
ɩɟɪɟɞɚɜɚɱɿɜ, ɫɟɪɟɞ ɜɢɯɿɞɧɢɯ ɩɟɪɟɞɚɜɚɱɿɜ ɦɿɤɪɨɫɯɟɦ, ґɪɭɧɬɭɸɱɢɫɶ ɧɚ ɞɚɧɢɯ ɮɚɤɬɢɱɧɨɝɨ 
ɬɪɚɫɭɜɚɧɧɹ. Ɍɚɤɨɠ ɦɨɠɥɢɜɨ ɨɰɿɧɢɬɢ ɫɬɪɚɬɟɝɿʀ ɭɡɝɨɞɠɟɧɧɹ ɞɥɹ ɡɦɟɧɲɟɧɧɹ 
ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɢɯ ɩɟɪɟɲɤɨɞ ДγЖ. 

Ⱥɧɚɥɿɡ ɬɨɩɨɥɨɝɿʀ ɞɪɭɤɨɜɚɧɨʀ ɩɥɚɬɢ ɦɿɫɬɢɬɶ ɭ ɫɨɛɿ ДβЖμ 
1. Ⱥɧɚɥɿɡ ɿ ɜɟɪɢɮɿɤɚɰɿɸ ɰɿɥɿɫɧɨɫɬɿ ɫɢɝɧɚɥɿɜμ 
- ɤɟɪɭɜɚɧɧɹ ɯɜɢɥɶɨɜɢɦ ɨɩɨɪɨɦ ɥɿɧɿɣ ɩɟɪɟɞɚɱν 
- ɚɧɚɥɿɡ ɩɟɪɟɯɪɟɫɧɢɯ ɩɟɪɟɲɤɨɞν 
- ɚɧɚɥɿɡ ɩɟɪɟɲɤɨɞ ɲɢɧ ɠɢɜɥɟɧɧɹν 
- ɚɧɚɥɿɡ ɜɩɥɢɜɭ ɧɚɜɚɧɬɚɠɟɧɧɹ ɥɿɧɿʀ ɩɟɪɟɞɚɱɿν 
- ɨɰɿɧɤɚ ɜɩɥɢɜɭ ɜɿɞɪɢɜɭ ɡɚɡɟɦɥɟɧɧɹ ɩɪɢ ɪɨɛɨɬɿ ɰɢɮɪɨɜɢɯ ɦɿɤɪɨɫɯɟɦν 
- ɜɢɡɧɚɱɟɧɧɹ ɪɚɰɿɨɧɚɥɶɧɨʀ ɫɬɪɭɤɬɭɪɢ ɛɚɝɚɬɨɲɚɪɨɜɢɯ ɞɪɭɤɨɜɚɧɢɯ ɩɥɚɬν 
- ɚɧɚɥɿɡ ɥɿɧɿɣ ɩɟɪɟɞɚɱ ɭ ɜɢɝɥɹɞɿ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ ɩɚɪν 
- ɚɧɚɥɿɡ ɲɭɦɿɜν 
- ɚɧɚɥɿɡ ɩɟɪɟɤɪɭɱɭɜɚɧɶ ɫɢɝɧɚɥɿɜν 
- ɫɬɚɬɢɫɬɢɱɧɢɣ ɚɧɚɥɿɡ ɩɨ ɦɟɬɨɞɭ Ɇɨɧɬɟ-Ʉɚɪɥɨ. 
β. Ⱥɧɚɥɿɡ ɿ ɜɟɪɢɮɿɤɚɰɿɸ ɱɚɫɨɜɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤμ 
- ɡɚɬɪɢɦɤɚ ɩɨɲɢɪɟɧɧɹ ɫɢɝɧɚɥɭ ɜ ɥɿɧɿɹɯ ɩɟɪɟɞɚɱɿν 
- ɫɢɫɬɟɦɧɚ ɡɚɬɪɢɦɤɚ, ɜɢɤɥɢɤɚɧɚ ɩɟɪɟɲɤɨɞɚɦɢ ɜɿɞɛɢɬɬɹ ɜ ɥɿɧɿɹɯ ɩɟɪɟɞɚɱν 
- ɫɢɫɬɟɦɧɚ ɡɚɬɪɢɦɤɚ ɱɟɪɟɡ ɜɩɥɢɜ єɦɧɨɫɬɿ ɣ ɿɧɞɭɤɬɢɜɧɨɫɬɿ ɞɪɭɤɨɜɚɧɢɯ ɩɪɨɜɿɞɧɢɤɿɜ. 
3. Ⱥɧɚɥɿɡ ɿ ɜɟɪɢɮɿɤɚɰɿɸ ɜ ɨɛɥɚɫɬɿ ɟɥɟɤɬɪɨɦɚɝɧɿɬɧɨʀ ɫɭɦɿɫɧɨɫɬɿμ 
- ɪɿɜɟɧɶ ɡɚɜɚɞɨɟɦɿɫɿʀ ɜɿɞ ɞɪɭɤɨɜɚɧɨɝɨ ɜɭɡɥɚν 
- ɤɨɧɞɭɤɬɢɜɧɿ ɩɟɪɟɲɤɨɞɢ ɩɨ ɲɢɧɚɯ ɠɢɜɥɟɧɧɹν 
- ɫɩɪɢɣɧɹɬɥɢɜɿɫɬɶ ɞɨ ɜɢɩɪɨɦɿɧɸɜɚɧɢɯ ɩɟɪɟɲɤɨɞ ɜɿɞ ɡɨɜɧɿɲɧɿɯ ɞɠɟɪɟɥ. 
 

 
Ɋɢɫ. 1. ɉɪɨɰɟɫ ɿɬɟɪɚɰɿɣ 

 
Ɋɟɡɭɥɶɬɚɬɚɦɢ ɜɢɤɨɧɚɧɧɹ ɰɢɯ ɡɚɞɚɱ єμ 
1. Ⱦɥɹ ɤɨɧɰɟɩɬɭɚɥɶɧɨʀ ɫɬɚɞɿʀμ 
- ɪɟɤɨɦɟɧɞɚɰɿʀ ɩɪɨ ɪɟɚɥɿɡɭєɦɿɫɬɶ ɜɢɦɨɝ ɬɟɯɧɿɱɧɨɝɨ ɡɚɜɞɚɧɧɹ ɩɨ ɲɜɢɞɤɨɞɿʀν 
- ɪɟɤɨɦɟɧɞɚɰɿʀ ɡ ɜɢɛɨɪɭ ɦɚɬɟɪɿɚɥɿɜ ɿ ɬɟɯɧɨɥɨɝɿʀ ɜɢɝɨɬɨɜɥɟɧɧɹ. 
β. Ⱦɥɹ ɫɬɚɞɿʀ ɫɯɟɦɨɬɟɯɧɿɱɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹμ 
- ɭɬɨɱɧɟɧɧɹ ɜɢɦɨɝ ɞɨ ɟɥɟɤɬɪɢɱɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɦɿɤɪɨɫɯɟɦν 
- ɨɞɟɪɠɚɧɧɹ  ɪɟɤɨɦɟɧɞɚɰɿɣ  ɡ  ɭɫɬɚɧɨɜɤɢ  ɡɚɜɚɞɨɩɨɝɥɢɧɚɸɱɢɯ ɟɥɟɦɟɧɬɿɜν 
- ɨɞɟɪɠɚɧɧɹ ɪɟɤɨɦɟɧɞɚɰɿɣ ɡ ɜɢɛɨɪɭ ɤɨɪɩɭɫɿɜ ɦɿɤɪɨɫɯɟɦν 

Ɍɪɚɧɫɥɹɰɿɹ 

ɩɥɚɬɢ

Ɇɨɞɟɥɸɜɚ

ɧɧɹ

Ɋɟɚɥɿɡɚɰɿɹ ɡɦɿɧ 

ɧɚ ɩɥɚɬɿ

Ɉɰɿɧɤɚ 
Ⱦɨɤɭɦɟɧɬɭɜɚɧɧɹ 

ɡɦɿɧ ɬɚ ɡɜɨɪɨɬɧє 

ɚɧɨɬɭɜɚɧɧɹ
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- ɩɥɚɬɢ ɣ ɫɤɥɚɞɚɧɧɹ ɞɪɭɤɨɜɚɧɨɝɨ ɜɭɡɥɚ. 
γ. Ⱦɥɹ ɫɬɚɞɿʀ ɬɨɩɨɥɨɝɿɱɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹμ 
- ɜɢɪɨɛɥɟɧɧɹ  ɬɨɩɨɥɨɝɿɱɧɢɯ  ɧɨɪɦ  ɿ  ɪɟɤɨɦɟɧɞɚɰɿɣ  ɞɥɹ  ɬɪɚɫɭɜɚɧɧɹ ɩɥɚɬɢν 
- ɨɞɟɪɠɚɧɧɹ ɞɚɧɢɯ ɞɥɹ ɪɨɡɬɚɲɭɜɚɧɧɹ ɤɨɦɩɨɧɟɧɬɿɜ ɧɚ ɩɥɚɬɿν 
- ɜɢɡɧɚɱɟɧɧɹ ɜɢɦɨɝ ɞɨ ɲɢɧ ɠɢɜɥɟɧɧɹ ɣ ɡɚɡɟɦɥɟɧɧɹ ɣ ɪɟɤɨɦɟɧɞɚɰɿʀ ɡ ʀɯɧɶɨɝɨ 

ɪɨɡɬɚɲɭɜɚɧɧɹν 
- ɜɢɡɧɚɱɟɧɧɹ ɫɬɪɭɤɬɭɪɢ ȻȾɉν 
- ɜɢɡɧɚɱɟɧɧɹ ɜɢɦɨɝ ɞɨ ɟɤɪɚɧɿɜ ɿ ʀɯɧɶɨɝɨ ɪɨɡɬɚɲɭɜɚɧɧɹ. 

ɅȱɌȿɊȺɌɍɊȺ 

1. Megratec. ɋɪɟɞɫɬɜɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɚɧɚɥɢɡɚ ɢ ɜɟɪɢɮɢɤɚɰɢɢ 
ɷɥɟɤɬɪɨɧɧɵɯ ɫɢɫɬɟɦ ɢ ɜɫɬɪɨɟɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ Mentor graphics 
Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] / http://megratec.ru/download/160/  

2. ɉɟɱɚɬɧɵɟ ɩɥɚɬɵ. ɂ ɜɫɟ ɨɛ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] 
/Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɩɟɱɚɬɧɵɯ ɩɥɚɬ ɜ HyperLynx http://www.pcadbegin.webtm.ru/ 
index.php/modelirovanie.html . 

3. Ʌɚɛɨɪɚɬɨɪɢɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ 
Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] / Ɉɛɳɢɟ ɩɪɢɧɰɢɩɵ ɪɚɛɨɬɵ ɜ HyperLynx. http://www.vlsi.ru/_ 
data/Progect_groups/ methodical_papers/fd/HyperLynx.html . 

 
ȿɄɋɉɊȿɋ-ɋɂɋɌȿɆȺ ɄɈɇɌɊɈɅɘ əɄɈɋɌȱ ȻȿɇɁɂɇɍ 

Ʉɪɚɜɟɰɶ Ɉ.Ɇ., ɫɬ. ɝɪ ɊȿȺ-11ɡ 

ɇɚɭɤɨɜɿ ɤɟɪɿɜɧɢɤɢ Ɇɿɥɨɰɶɤɢɣ ȼ.ȼ., Ƚɚɧɠɚ ɋ.Ɇ.  

Ɍɟɯɧɨɥɨɝɿɱɧɢɣ ɿɧɫɬɢɬɭɬ ɋɇɍ ɿɦɟɧɿ  ȼ.Ⱦɚɥɹ (ɦ.ɋєɜєɪɨɞɨɧɟɰɶɤ) 
Ɂɚɜɞɚɧɧɹ ɜɢɡɧɚɱɟɧɧɹ ɨɤɬɚɧɨɜɨɝɨ ɱɢɫɥɚ ɛɟɧɡɢɧɭ ɦɨɠɧɚ ɪɟɚɥɿɡɭɜɚɬɢ ɡɚ ɞɨɩɨɦɨɝɨɸ 

ɜɢɦɿɪɭ ɞɿɟɥɟɤɬɪɢɱɧɨʀ ɩɪɨɧɢɤɧɨɫɬɿ İ′ɯ  ɜ ɫɦɭɡɿ ɱɚɫɬɨɬ, ɳɨ ɪɨɡɝɥɹɞɚєɬɶɫɹ ɡɚ ɭɦɨɜɢ 

ɡɚɛɟɡɩɟɱɟɧɧɹ ɦɿɧɿɦɚɥɶɧɨʀ ɩɨɯɢɛɤɢ  į ĺ min . 
Ɉɫɧɨɜɧɿ ɜɥɚɫɬɢɜɨɫɬɿ ɛɟɧɡɢɧɭ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ  ɜɿɞɧɨɫɧɨɸ ɞɿɟɥɟɤɬɪɢɱɧɨɸ 

ɩɪɨɧɢɤɧɿɫɬɸ İ ≈ 2,1÷2,3 ɿ ɩɢɬɨɦɨɸ ɟɥɟɤɬɪɢɱɧɨɸ ɩɪɨɜɿɞɧɿɫɬɸ ı ≈ (10
−17 ÷10

16
) ɋɦ /ɦ. 

Ⱦɿɟɥɟɤɬɪɢɱɧɚ ɩɪɨɧɢɤɧɿɫɬɶ İ ɡɚɥɟɠɢɬɶ ɜɿɞ ɱɚɫɬɨɬɢ ɜɢɦɿɪɸɜɚɧɧɹ, ɩɪɢ ɡɛɿɥɶɲɟɧɧɿ ɹɤɨʀ 
ɡɧɚɱɟɧɧɹ İ ɡɦɟɧɲɭєɬɶɫɹ  ɱɟɪɟɡ  ɧɚɹɜɧɿɫɬɶ  ɭ  ɛɟɧɡɢɧɿ  ɟɥɟɤɬɪɢɱɧɨ  ɚɫɢɦɟɬɪɢɱɧɢɯ ɿɧɟɪɰɿɣɧɢɯ 
ɚɫɨɰɿɚɰɿɣ, ɹɤɿ ɡ ɩɿɞɜɢɳɟɧɧɹɦ ɱɚɫɬɨɬɢ ɩɨɥɹ ɧɟ ɜɫɬɢɝɚɸɬɶ ɡɦɿɳɚɬɢɫɹ ДβЖ. 

Ɏɿɡɢɱɧɚ ɩɪɢɪɨɞɚ ɜɟɥɢɱɢɧ İ ɿ ı ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɛɟɧɡɢɧɿɜ ɪɿɡɧɚ, ɿ ɡɜ'ɹɡɨɤ ɦɿɠ ɧɢɦɢ 
ɡɚɥɟɠɢɬɶ ɜɿɞ ɫɤɥɚɞɭ ɛɟɧɡɢɧɭ, ɣɨɝɨ ɬɟɦɩɟɪɚɬɭɪɢ, ɧɚɹɜɧɨɫɬɿ ɞɨɦɿɲɨɤ ɿ ɬ.ɞ. Ɂɚ ɡɧɚɱɟɧɧɹɦ 
ɩɪɨɜɿɞɧɨɫɬɿ ı ɦɨɠɧɚ ɜɢɹɜɥɹɬɢ ɧɚɹɜɧɿɫɬɶ ɟɥɟɤɬɪɨɩɪɨɜɿɞɧɢɯ ɞɨɦɿɲɨɤ ɭ ɛɟɧɡɢɧɿ. ɉɪɢ ɰɶɨɦɭ 
ɩɨɬɪɿɛɧɨ ɪɨɡɞɿɥɹɬɢ ɬɪɚɤɬɢ ɜɢɦɿɪɸɜɚɧɧɹ ɞɿɟɥɟɤɬɪɢɱɧɨʀ ɩɪɨɧɢɤɧɨɫɬɿ ɣ ɩɢɬɨɦɨʀ ɩɪɨɜɿɞɧɨɫɬɿ, 
ɚ ɬɚɤɨɠ ɡɦɟɧɲɭɜɚɬɢ ɜɡɚєɦɧɢɣ ɜɩɥɢɜ ɰɢɯ ɩɚɪɚɦɟɬɪɿɜ ɨɞɢɧ ɧɚ ɨɞɧɨɝɨ. Ɍɚɤɨɠ ɩɨɬɪɿɛɧɨ 
ɜɪɚɯɨɜɭɜɚɬɢ ɧɟ ɬɿɥɶɤɢ ɞɿɟɥɟɤɬɪɢɱɧɭ ɩɪɨɧɢɤɧɿɫɬɶ İ, ɚɥɟ ɣ ɬɟɦɩɟɪɚɬɭɪɭ ɤɨɧɬɪɨɥɶɨɜɚɧɨɝɨ 
ɩɚɥɢɜɚ TX. 

ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɫɮɨɪɦɭɥɶɨɜɚɧɨɝɨ ɡɚɜɞɚɧɧɹ ɞɨɫɥɿɞɠɟɧɧɹ ɭɡɚɝɚɥɶɧɟɧɚ ɦɨɞɟɥɶ ɟɤɫɩɪɟɫ-
ɤɨɧɬɪɨɥɸ ɹɤɨɫɬɿ ɛɟɧɡɢɧɭ ɦɿɫɬɢɬɶ ɭ ɫɨɛɿ ɞɜɚ ɩɟɪɜɢɧɧɢɯ ɜɢɦɿɪɸɜɚɥɶɧɢɯ ɩɟɪɟɬɜɨɪɸɜɚɱɿ (ȼɉ) 
, ɝɟɧɟɪɚɬɨɪɧɢɣ (Ƚɉ) ɿ ɜɢɦɿɪɸɜɚɥɶɧɢɣ (ȼɉɪ) ɩɪɢɫɬɪɨʀ (ɪɢɫ. 1). 

ȼɢɦɿɪɸɜɚɥɶɧɿ ɩɟɪɟɬɜɨɪɸɜɚɱɿ ȼɉ 1 ɿ ȼɉ β ɦɿɫɬɹɬɶ ɤɨɥɢɜɚɥɶɧɿ ɤɨɧɬɭɪɢ ɡ єɦɧɿɫɧɢɦɢ 
ɞɚɬɱɢɤɚɦɢ, ɬɨɦɭ ɡɦɿɧɚ ɨɤɬɚɧɨɜɨɝɨ ɱɢɫɥɚ ɚɛɨ ɬɟɦɩɟɪɚɬɭɪɢ ɜɢɤɥɢɤɚє ɩɪɨɩɨɪɰɿɣɧɭ ɡɦɿɧɭ 
ɪɟɡɨɧɚɧɫɧɨʀ ɱɚɫɬɨɬɢ ɜɿɞɩɨɜɿɞɧɨɝɨ ɤɨɧɬɭɪɭ ɣ, ɹɤ ɧɚɫɥɿɞɨɤ, ɡɦɿɧɭ ɚɦɩɥɿɬɭɞɢ, ɱɚɫɬɨɬɢ ɣ ɮɚɡɢ 
ɜɢɯɿɞɧɢɯ ɤɨɥɢɜɚɧɶ ɝɟɧɟɪɚɬɨɪɿɜ Ƚɉ 1 ɿ Ƚɉ 2. ɇɚ ɡɦɿɧɢ ɰɢɯ ɩɚɪɚɦɟɬɪɿɜ ɪɟɚɝɭє 
ɜɢɦɿɪɸɜɚɥɶɧɢɣ ɩɪɢɫɬɪɿɣ ȼɉɪ, ɳɨ ɨɛɱɢɫɥɸє ɩɨ ɡɚɞɚɧɨɦɭ ɚɥɝɨɪɢɬɦɭ ɡɧɚɱɟɧɧɹ ɨɤɬɚɧɨɜɨɝɨ 
ɱɢɫɥɚ ɛɟɧɡɢɧɭ İ′ɯ(TX). 

http://megratec.ru/download/160/
http://www.pcadbegin.webtm.ru/
http://www.vlsi.ru/_%20data/Progect_groups/%20methodical_papers/fd/HyperLynx.ht
http://www.vlsi.ru/_%20data/Progect_groups/%20methodical_papers/fd/HyperLynx.ht
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 ȼɥɚɫɬɢɜɨɫɬɿ ɜɢɦɿɪɸɜɚɥɶɧɨɝɨ ɩɟɪɟɬɜɨɪɸɜɚɱɚ ɧɚ ɨɫɧɨɜɿ ɤɨɥɢɜɚɥɶɧɨɝɨ ɤɨɧɬɭɪɭ ɡ 
єɦɧɿɫɧɢɦ ɞɚɬɱɢɤɨɦ  ɦɨɠɧɚ  ɨɰɿɧɢɬɢ  ɩɨ  ɣɨɝɨ ɟɤɜɿɜɚɥɟɧɬɧɿɣ  ɫɯɟɦɿ,  ɩɪɢɜɟɞɟɧɿɣ ɧɚ ɪɢɫ. β. 

 

 
Ɋɢɫ. 1. ɍɡɚɝɚɥɶɧɟɧɚ ɦɨɞɟɥɶ ɟɤɫɩɪɟɫ-ɤɨɧɬɪɨɥɸ ɹɤɨɫɬɿ ɛɟɧɡɢɧɭ 
 

 
Ɋɢɫ. β. ȿɤɜɿɜɚɥɟɧɬɧɚ ɫɯɟɦɚɪɟɡɨɧɚɧɫɧɨɝɨ ɜɢɦɿɪɸɜɚɥɶɧɨɝɨ ɩɟɪɟɬɜɨɪɸɜɚɱɚ 

 
ɍɦɨɜɚ ɛɚɥɚɧɫɭ ɜ ɰɿɣ ɫɯɟɦɿ ɞɨɫɹɝɚєɬɶɫɹ ɩɪɢ ɪɿɜɧɨɫɬɿ ɱɚɫɬɨɬɢ ɜɯɿɞɧɨɝɨ ɫɬɪɭɦɭ ɱɚɫɬɨɬɿ 

ɪɟɡɨɧɚɧɫɭ ( fȼ= fɊ), ɤɨɥɢ ɜɢɪɚɡ ɞɥɹ ɪɟɡɨɧɚɧɫɧɨʀ ɱɚɫɬɨɬɢ fP ɦɚє ɜɢɝɥɹɞ [3]: 

                                                                                 (1) 
ɞɟ Lɤ –ɿɧɞɭɤɬɢɜɧɿɫɬɶ ɤɨɥɢɜɚɥɶɧɨɝɨ ɤɨɧɬɭɪɭ;  
ɋɄ= ɋȱ ɋɏ /( ɋȱ + ɋɏ) ɩɨɜɧɚ єɦɧɿɫɬɶ ɜɢɦɿɪɸɜɚɥɶɧɨɝɨ ɥɚɧɰɸɝɚν  
ɋɏ   − єɦɧɿɫɬɶ ɞɚɬɱɢɤɚ ɡ ɤɨɧɬɪɨɥɶɨɜɚɧɢɦ ɦɚɬɟɪɿɚɥɨɦν  
ɋȱ − єɦɧɿɫɬɶ ɿɡɨɥɹɰɿʀ ɟɥɟɤɬɪɨɞɿɜ ɞɚɬɱɢɤɚ ɚɛɨ ɡɚɡɨɪ ɦɿɠ ɟɥɟɤɬɪɨɞɚɦɢ ɣ ɤɨɧɬɪɨɥɶɨɜɚɧɢɦ 

ɦɚɬɟɪɿɚɥɨɦ. 
Ɍɨɦɭ ɳɨ єɦɧɿɫɬɶ ɿɡɨɥɹɰɿʀ ɞɚɬɱɢɤɚ ɡɧɚɱɧɨ ɛɿɥɶɲɟ ɜɢɦɿɪɸɜɚɧɨʀ єɦɧɨɫɬɿ, ɬɨ ɩɨɜɧɭ 

єɦɧɿɫɬɶ ɜɢɦɿɪɸɜɚɥɶɧɨɝɨ ɥɚɧɰɸɝɚ ɦɨɠɧɚ ɜɢɡɧɚɱɢɬɢ ɧɚɛɥɢɠɟɧɨɸ ɮɨɪɦɭɥɨɸ 
                                               ɋɄ ≈ ɋɏ .                                                   (2) 

ȱɧɮɨɪɦɚɰɿɸ ɩɪɨ ɨɤɬɚɧɨɜɟ ɱɢɫɥɨ ɧɟɫɟ єɦɧɿɫɬɶ ɞɚɬɱɢɤɚ, ɡɚɩɨɜɧɟɧɨɝɨ ɤɨɧɬɪɨɥɶɨɜɚɧɢɦ 
ɩɚɥɢɜɨɦ, ɳɨ ɩɨɜ'ɹɡɚɧɚ ɡ ɣɨɝɨ ɞɿɟɥɟɤɬɪɢɱɧɨɸ ɩɪɨɧɢɤɧɿɫɬɸ İ ɜɢɪɚɡɨɦ Д1Жμ  

                                      ɋɏ =gİɏ İ0,                                              (3) 
ɞɟ g − ɝɟɨɦɟɬɪɢɱɧɢɣ ɮɚɤɬɨɪ, ɳɨ ɡɚɥɟɠɢɬɶ ɜɿɞ ɮɨɪɦɢ ɣ ɪɨɡɦɿɪɿɜ ɟɥɟɤɬɪɨɞɿɜ ɞɚɬɱɢɤɚν   

İɏ   − ɜɿɞɧɨɫɧɚ ɞɿɟɥɟɤɬɪɢɱɧɚ ɩɪɨɧɢɤɧɿɫɬɶ ɦɚɬɟɪɿɚɥɭν İ0  ≈ 8,85 ɩɎ/ɦ − ɞɿɟɥɟɤɬɪɢɱɧɚ 
ɩɪɨɧɢɤɧɿɫɬɶ ɜɚɤɭɭɦɭ. 

ȼɿɞɧɨɫɧɚ ɞɿɟɥɟɤɬɪɢɱɧɚ ɩɪɨɧɢɤɧɿɫɬɶ İɏ  ɡɚɥɟɠɢɬɶ ɜɿɞ ɫɩɿɥɶɧɨɝɨ  ɜɩɥɢɜɭ  ɞɿɟɥɟɤɬɪɢɱɧɨʀ  
ɩɪɨɧɢɤɧɨɫɬɿ  ɩɚɥɢɜɚ İɉ,  ɞɿɟɥɟɤɬɪɢɱɧɨʀ ɩɪɨɧɢɤɧɨɫɬɿ İȾ ɿ ɜɿɞɧɨɫɧɨɝɨ ɨɛɫɹɝɭ kȾ  ɞɨɦɿɲɨɤ,  
ɞɿɟɥɟɤɬɪɢɱɧɨʀ  ɩɪɨɧɢɤɧɨɫɬɿ  İɉɊɂɋ   ɿ  ɜɿɞɧɨɫɧɨɝɨ  ɨɛɫɹɝɭ kɉɊɂɋ ɩɪɢɫɚɞɨɤ, ɬɨɦɭ ɡɚɝɚɥɶɧɢɣ 
ɜɢɪɚɡ ɞɥɹ ɜɢɡɧɚɱɟɧɧɹ ɞɿɟɥɟɤɬɪɢɱɧɨʀ ɩɪɨɧɢɤɧɨɫɬɿ ɩɚɥɢɜɚ ɦɨɠɧɚ ɡɚɩɢɫɚɬɢ ɜ ɬɚɤɢɣ ɫɩɨɫɿɛμ 

      İɏ = İɉ + kȾ İȾ + kɉɊɂɋ İɉɊɂɋ. ,                                              (4) 
Ɂɝɿɞɧɨ [2] ɜɢɦɿɪɸɜɚɧɧɹ ɨɤɬɚɧɨɜɨɝɨ ɱɢɫɥɚ ɜɢɤɨɧɭєɬɶɫɹ ɩɪɢ ɩɨɫɬɿɣɧɿɣ ɬɟɦɩɟɪɚɬɭɪɿ. 

Ɍɨɦɭ ɳɨ ɞɿɟɥɟɤɬɪɢɱɧɚ ɩɨɫɬɿɣɧɚ ɩɚɥɢɜɚ ɡɚɥɟɠɢɬɶ ɜɿɞ ɬɟɦɩɟɪɚɬɭɪɢ TX, ɬɨ ɭ ɜɢɪɚɡɿ (1) ɜɚɪɬɨ 
ɜɧɟɫɬɢ ɩɨɩɪɚɜɨɱɧɢɣ ɬɟɦɩɟɪɚɬɭɪɧɢɣ ɤɨɟɮɿɰɿєɧɬμ  
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                     CX(TX) =ɄɌε·Р· İɏ· İ0 ,                                              (5) 
ɞɟ ɄɌε = Д(İɏ - İ0)/ İɏ· (TX – T0)Ж·100%   , Д1/ɨɋЖ,   
     T0 =20 ɨɋ – ɧɨɦɿɧɚɥɶɧɟ ɡɧɚɱɟɧɧɹ ɬɟɦɩɟɪɚɬɭɪɢ. 
 
Ɍɚɤɢɦ ɱɢɧɨɦ, ɪɿɲɟɧɧɹ ɡɚɜɞɚɧɧɹ ɩɨ ɜɢɡɧɚɱɟɧɧɸ ɧɟɜɿɞɨɦɨɝɨ ɡɧɚɱɟɧɧɹ ɞɿɟɥɟɤɬɪɢɱɧɨʀ 

ɩɪɨɧɢɤɧɨɫɬɿ İ′ɯ(TX) ɛɟɧɡɢɧɭ ɡɜɨɞɢɬɶɫɹ ɞɨ ɜɢɦɿɪɸɜɚɧɧɹ ɪɟɡɨɧɚɧɫɧɨʀ ɱɚɫɬɨɬɢ ɤɨɧɬɭɪɭ fP, ɳɨ 
ɩɪɢ ɩɨɫɬɿɣɧɿɣ ɿɧɞɭɤɬɢɜɧɨɫɬɿ ɤɨɧɬɭɪɭ (Lɤ = const) ɜɢɡɧɚɱɚєɬɶɫɹ єɦɧɿɫɬɸ CX(TX), ɚ ɡ 
ɭɪɚɯɭɜɚɧɧɹɦ ɜɢɪɚɡɭ (γ) - ɞɿɟɥɟɤɬɪɢɱɧɨɸ ɩɪɨɧɢɤɧɿɫɬɸ İɏ ɤɨɧɬɪɨɥɶɨɜɚɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ. 

ɅȱɌȿɊȺɌɍɊȺ 

1. Ʌɟɜɲɢɧɚ ȿ.ɋ., ɇɨɜɢɰɤɢɣ ɉ.ȼ. ɂɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ. Ɇ.μ  
ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ, 198γ. 
β. ɋɤɜɨɪɰɨɜ Ȼ.ȼ., Ʉɨɧɸɯɨɜ ɇ.ȿ., Ⱥɫɬɚɩɨɜ ȼ.ɇ. ɉɪɢɛɨɪɵ ɢ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ 

ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɬɨɩɥɢɜ. Ɇ.μ ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ, β000.  β87 ɫ. 
γ. ɉɨɩɨɜ ȼ.ɉ. Ɉɫɧɨɜɵ ɬɟɨɪɢɢ ɰɟɩɟɣ.  Ɇ.μ ȼɵɫɲɚɹ ɲɤɨɥɚ, β000. 
 

ȻɂɈɊɈȻɈɌȿɏɇɂɄȺ – ɄȺɄ ɋɈȼɊȿɆȿɇɇɈȿ ɇȺɉɊȺȼɅȿɇɂȿ ɊɈȻɈɌȿɏɇɂɄɂ 

ɋɭɜɨɪɨɜɚ ȼ.ȼ. 
ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ – ɓɟɪɛɚɤ Ɉ.ȼ. 

ɋɟɜɟɪɨɞɨɧɟɰɤɢɣ ɦɟɠɲɤɨɥɶɧɵɣ ɭɱɟɛɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɦɛɢɧɚɬ 

ɂɧɬɟɪɟɫ ɤ ɫɨɡɞɚɧɢɸ ɪɨɛɨɬɨɜ ɫɬɚɧɨɜɢɬɫɹ ɜɫɟ ɛɨɥɟɟ ɨɱɟɜɢɞɧɵɦ ɩɨ ɜɫɟɦɭ ɦɢɪɭ, ɢ ɱɟɪɟɡ β-3 
ɝɨɞɚ ɫɥɨɠɧɵɟ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɚɧɞɪɨɢɞɧɵɟ ɪɨɛɨɬɵ ɧɚɱɧɭɬ ɜɯɨɞɢɬɶ ɜ ɠɢɡɧɶ ɢ ɛɵɬ 
ɱɟɥɨɜɟɤɚ. Ɉɞɧɨ ɢɡ ɫɚɦɵɯ ɦɨɳɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɨɬɪɚɫɥɢ – ɛɢɨɪɨɛɨɬɨɬɟɯɧɢɤɚ, ɬɨ ɟɫɬɶ 
ɪɨɛɨɬɨɬɟɯɧɢɤɚ, ɜɞɨɯɧɨɜɥɟɧɧɚɹ ɩɪɢɪɨɞɨɣ ɜ ɰɟɥɨɦ. ȿɟ ɫɭɬɶ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɢɧɠɟɧɟɪɵ, 
ɪɚɛɨɬɚɸɳɢɟ ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ, ɢɫɫɥɟɞɭɸɬ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɢ ɫɨɡɞɚɸɬ ɦɟɯɚɧɢɡɦɵ, 
ɫɩɨɫɨɛɧɵɟ ɪɟɲɚɬɶ ɬɟ ɠɟ ɡɚɞɚɱɢ ɧɚ ɢɧɠɟɧɟɪɧɨɦ ɩɨɥɟ. 

Ȼɢɨɪɨɛɨɬɨɬɟɯɧɢɤɭ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɧɨɜɭɸ ɜɟɬɜɶ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɢɧɬɟɥɥɟɤɬɚ. 
ɗɬɨ ɜɵɫɨɤɨ ɦɟɠɞɢɫɰɢɩɥɢɧɚɪɧɚɹ ɨɛɥɚɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɬɟɫɧɨ ɜɡɚɢɦɨɫɜɹɡɚɧɧɚɹ ɫ ɬɚɤɢɦɢ 
ɨɛɥɚɫɬɹɦɢ, ɤɚɤ ɛɢɨɥɨɝɢɹ, ɦɚɬɟɦɚɬɢɤɚ, ɮɢɡɢɤɚ, ɦɟɯɚɧɢɱɟɫɤɚɹ ɢ ɷɥɟɤɬɪɨɧɧɚɹ ɬɟɯɧɢɤɚ, 
ɤɨɦɩɶɸɬɟɪɧɵɟ ɧɚɭɤɢ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɫɨɛɟɧɧɨ ɷɧɟɪɝɢɱɧɨ ɪɚɛɨɬɚ ɜɟɞɟɬɫɹ ɜ ɬɪɟɯ ɧɚɩɪɚɜɥɟɧɢɹɯμ 
1) ɬɟɯɧɢɱɟɫɤɨɟ ɜɨɩɥɨɳɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɚɜɬɨɧɨɦɧɵɯ ɦɨɛɢɥɶɧɵɯ ɪɨɛɨɬɨɜν 
β) ɷɜɨɥɸɰɢɹ ɤɨɥɥɟɤɬɢɜɨɜ ɚɜɬɨɧɨɦɧɵɯ ɪɨɛɨɬɨɜ ɫ ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɵɦ ɩɨɜɟɞɟɧɢɟɦν 
γ) ɜɡɚɢɦɨɫɜɹɡɶ ɠɢɜɨɝɨ ɢ ɧɟ ɠɢɜɨɝɨ ɤɨɦɩɨɧɟɧɬɨɜ. 
ȼ ɩɟɪɜɨɦ ɢɡ ɧɚɩɪɚɜɥɟɧɢɣ ɩɨɦɢɦɨ ɢɡɭɱɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɦɟɬɨɞɚɦɢ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɡɭɱɚɟɬɫɹ ɩɨɜɟɞɟɧɢɟ ɮɢɡɢɱɟɫɤɢ ɜɨɩɥɨɳɟɧɧɵɯ ɪɨɛɨɬɨɜ ɜ 
ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ. Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɜɨɡɧɢɤɧɨɜɟɧɢɸ «ɫɨɡɧɚɬɟɥɶɧɨɝɨ ɩɨɜɟɞɟɧɢɹ» ɭ 
ɚɜɬɨɧɨɦɧɵɯ ɦɨɛɢɥɶɧɵɯ ɪɨɛɨɬɨɜ-ɚɧɢɦɚɬɨɜ (ɦɨɞɟɥɟɣ ɠɢɜɨɬɧɵɯ). 

ȼɨ ɜɬɨɪɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɦɟɬɨɞɚɦɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɡɭɱɚɸɬɫɹ ɬɢɩɵ 
ɤɨɥɥɟɤɬɢɜɧɨɝɨ ɩɨɜɟɞɟɧɢɹ ɩɨɩɭɥɹɰɢɣ ɨɛɭɱɚɟɦɵɯ ɪɨɛɨɬɨɜ ɫ ɚɞɚɩɬɢɜɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɢ 
ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɵɦ ɩɨɜɟɞɟɧɢɟɦ, ɩɨɞɜɟɪɠɟɧɧɵɯ ɦɨɞɟɥɹɦ ɩɪɨɰɟɫɫɚ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɷɜɨɥɸɰɢɢ ɢ 
ɨɬɛɨɪɚ.  

Ɍɪɟɬɶɟ ɧɚɩɪɚɜɥɟɧɢɟ ɧɚɰɟɥɟɧɨ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɛɢɨɪɨɛɨɬɨɜ ɢ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɧɟɤɨɬɨɪɵɟ 
ɭɥɭɱɲɟɧɢɹ ɩɪɢɪɨɞɧɵɯ ɫɩɨɫɨɛɧɨɫɬɟɣ ɢ ɜɨɡɦɨɠɧɨɫɬɟɣ ɠɢɜɵɯ ɨɪɝɚɧɢɡɦɨɜ. 

ɇɚɢɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɵɣ ɯɚɪɚɤɬɟɪ ɷɬɢɯ ɪɚɛɨɬ ɧɚɛɥɸɞɚɟɬɫɹ ɜ əɩɨɧɢɢ, ɚ ɬɚɤɠɟ ɜ ɋɒȺ ɢ, 
ɩɪɟɠɞɟ ɜɫɟɝɨ, ɩɨ ɥɢɧɢɢ ɉɪɨɟɤɬɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɨɛɨɪɨɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
DAPRA. Ɍɚɤɠɟ ɧɚ ɛɢɨɪɨɛɨɬɨɬɟɯɧɢɤɟ ɫɩɟɰɢɚɥɢɡɢɪɭɸɬɫɹ ɢɧɬɟɪɧɚɰɢɨɧɚɥɶɧɵɟ 
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɝɪɭɩɩɵ (FIδЇSE), ɱɚɫɬɧɵɟ ɤɨɦɩɚɧɢɢ (BШЬЭШЧ DвЧКЦТМЬ, Zenta) ɢ 
ɭɧɢɜɟɪɫɢɬɟɬɫɤɢɟ ɢɧɠɟɧɟɪɧɵɟ ɥɚɛɨɪɚɬɨɪɢɢ. ȼ ɫɩɢɫɤɟ ɩɨɫɥɟɞɧɢɯ: Biologically Inspired Robotics 
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ɜ CКЬО АОЬЭОЫЧ RОЬОЫЯО UЧТЯОЫЬТЭв, BТШЦТЦОЭТМ εТХХТЬвЬЭОЦЬ δКЛ ɩɪɢ UC BОЫФОХОв, HКЫЯКЫН 
Microrobotics Lab ɢ MIT Leg Lab.  

ɍ ɛɢɨɪɨɛɨɬɨɜ ɤɨɥɨɫɫɚɥɶɧɵɣ ɪɵɧɨɤ ɢɫɩɨɥɶɡɨɜɚɧɢɹμ ɨɧɢ ɦɨɝɭɬ ɞɟɥɚɬɶ ɱɬɨ ɭɝɨɞɧɨ, 
ɧɚɱɢɧɚɹ ɨɬ ɛɵɬɨɜɨɣ ɩɨɦɨɳɢ ɱɟɥɨɜɟɤɭ ɢ ɡɚɤɚɧɱɢɜɚɹ ɨɫɜɨɟɧɢɟɦ Ɇɚɪɫɚ. Ɋɨɛɨɠɢɜɨɬɧɵɟ ɦɨɝɭɬ 
ɩɟɪɟɧɨɫɢɬɶ ɫɭɦɤɢ, ɤɨɪɨɛɤɢ ɢ ɭɩɚɤɨɜɤɢν ɩɟɪɟɞɜɢɝɚɬɶɫɹ ɫ ɝɪɭɡɚɦɢ ɩɨ ɫɥɨɠɧɵɦ ɦɟɫɬɧɨɫɬɹɦ, ɝɞɟ 
ɧɟ ɩɪɨɣɞɭɬ ɦɚɲɢɧɵν ɪɚɡɛɢɪɚɬɶ ɡɚɜɚɥɵ ɢ ɫɩɚɫɚɬɶ ɥɸɞɟɣν ɢɯ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ 
ɪɚɡɦɢɧɢɪɨɜɚɧɢɹ ɢ ɪɚɡɜɟɞɤɢ. Ɇɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɛɢɨɦɨɪɮɧɵɯ ɪɨɛɨɬɨɜ ɠɞɭɬ ɢɧɞɭɫɬɪɢɹ 
ɪɚɡɜɥɟɱɟɧɢɣ ɢ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɥɚɛɨɪɚɬɨɪɢɢ. Ɋɵɛɨɪɨɛɨɬɨɜ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɞɥɹ 
ɩɨɞɜɨɞɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɤɨɧɬɪɨɥɹ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜɨɞɨɟɦɨɜ ɢ ɬ.ɞ.  

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɞɬɜɟɪɠɞɚɸɬ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬ ɜ 
ɧɚɩɪɚɜɥɟɧɢɢ ɫɨɡɞɚɧɢɹ ɛɢɨɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. ȼɦɟɫɬɟ ɫ ɬɟɦ, ɧɟɨɛɯɨɞɢɦɵɦ ɨɫɬɚɟɬɫɹ 
ɪɚɡɪɚɛɨɬɚɬɶμ ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɩɨɞɛɨɪɚ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɞɥɹ ɛɢɨɪɨɛɨɬɨɜ 
ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɦɟɬɨɞɨɥɨɝɢɸ ɫɨɩɪɹɠɟɧɢɹ ɛɢɨɨɛɴɟɤɬɨɜ ɫ ɬɟɯɧɢɱɟɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ 
ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɛɢɨɪɨɛɨɬɨɜ, ɩɪɨɜɟɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɜɢɝɚɬɟɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 
ɛɢɨɨɛɴɟɤɬɨɜ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɢɬɶ ɫɨɡɞɚɧɢɟ ɦɚɥɨɝɚɛɚɪɢɬɧɵɯ ɫɢɫɬɟɦ 
ɭɩɪɚɜɥɟɧɢɹ ɛɢɨɪɨɛɨɬɚɦɢ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. 

 

ɎɊȿɃɆ – ɉɈɆɈɓɇɂɄ ɍɑɂɌȿɅə 

Ƚɪɢɰɟɧɤɨ ɋ. ɇ.1, ɭɱɢɬɟɥɶ ɝɟɨɝɪɚɮɢɢ ɢ ɷɤɨɧɨɦɢɤɢ 
Ȼɚɪɛɚɪɭɤ ȼ.ɇ.,2 ɞɟɤɚɧ ɮɚɤɭɥɶɬɟɬɚ ɄɌ, ɤ.ɬ.ɧ., ɞɨɰɟɧɬ 

1ɄɁ «Ʌɢɫɢɱɚɧɫɤɚɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɚɹ ɲɤɨɥɚ I – III ɫɬɭɩɟɧɟɣ №8  
Ʌɢɫɢɱɚɧɫɤɨɝɨ ɝɨɪɨɞɫɤɨɝɨ ɫɨɜɟɬɚ Ʌɭɝɚɧɫɤɨɣ ɨɛɥɚɫɬɢ» 

2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦ.ȼ.Ⱦɚɥɹ (ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤ) 
Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɜ ɨɛɪɚɡɨɜɚɧɢɢ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɦɟɬɨɞɨɜ ɨɛɭɱɟɧɢɹ, ɪɚɡɧɵɟ ɬɢɩɵ 

ɭɪɨɤɨɜ, ɤɨɬɨɪɵɟ ɩɪɟɫɥɟɞɭɸɬ ɟɞɢɧɭɸ ɰɟɥɶ – ɭɫɜɨɟɧɢɟ ɡɧɚɧɢɣ ɭɱɚɳɢɦɢɫɹ. ɉɨɨɳɪɢɬɟɥɶɧɵɦ 
ɹɜɥɹɟɬɫɹ ɜɧɟɞɪɟɧɢɟ ɧɨɜɲɟɫɬɜ ɢ ɢɯ ɝɚɪɦɨɧɢɱɧɨɟ ɜɥɢɜɚɧɢɟ ɜ ɭɫɬɨɹɜɲɭɸɫɹ ɫɬɪɭɤɬɭɪɭ ɭɪɨɤɚ. 
ɋɪɟɞɢ ɦɨɞɟɥɟɣ ɨɛɭɱɟɧɢɹ ɜɵɞɟɥɹɸɬμ ɩɚɫɫɢɜɧɭɸ, ɚɤɬɢɜɧɭɸ ɢ ɢɧɬɟɪɚɤɬɢɜɧɭɸ. 

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɩɨɥɭɱɢɥ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɬɟɪɦɢɧ «ɢɧɬɟɪɚɤɬɢɜɧɨɟ ɨɛɭɱɟɧɢɟ». Ɉɧ 
ɨɡɧɚɱɚɟɬ ɨɛɭɱɟɧɢɟ, ɨɫɧɨɜɚɧɧɨɟ ɧɚ ɚɤɬɢɜɧɨɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɫɭɛɴɟɤɬɨɦ ɨɛɭɱɟɧɢɹ (ɜɟɞɭɳɢɦ, 
ɭɱɢɬɟɥɟɦ, ɬɪɟɧɟɪɨɦ, ɪɭɤɨɜɨɞɢɬɟɥɟɦ). ɉɨ ɫɭɳɟɫɬɜɭ, ɨɧɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɨɞɢɧ ɢɡ ɜɚɪɢɚɧɬɨɜ 
ɤɨɦɦɭɧɢɤɚɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣμ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɨɜɩɚɞɚɸɬ. ɂɧɬɟɪɚɤɬɢɜɧɨɟ 
ɨɛɭɱɟɧɢɟ – ɷɬɨ ɨɛɭɱɟɧɢɟ ɫ ɯɨɪɨɲɨ ɨɪɝɚɧɢɡɨɜɚɧɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ ɫɭɛɴɟɤɬɨɜ ɢ ɨɛɴɟɤɬɨɜ 
ɨɛɭɱɟɧɢɹ, ɫ ɞɜɭɫɬɨɪɨɧɧɢɦ ɨɛɦɟɧɨɦ ɢɧɮɨɪɦɚɰɢɢ ɦɟɠɞɭ ɧɢɦɢ. 

ɂɧɬɟɪɚɤɬɢɜɧɭɸ ɪɚɛɨɬɭ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɢ ɧɚ ɭɪɨɤɚɯ ɭɫɜɨɟɧɢɹ ɦɚɬɟɪɢɚɥɚ (ɩɨɫɥɟ 
ɢɡɥɨɠɟɧɢɹ ɧɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ), ɢ ɧɚ ɭɪɨɤɚɯ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɡɧɚɧɢɣ, ɧɚ ɫɩɟɰɢɚɥɶɧɵɯ ɭɪɨɤɚɯ, ɚ 
ɬɚɤɠɟ ɞɟɥɚɬɶ ɟё ɜɦɟɫɬɨ ɨɩɪɨɫɚ ɢɥɢ ɨɛɨɛɳɟɧɢɹ. 

Ɉɞɧɢɦ ɢɡ ɩɪɨɹɜɥɟɧɢɹ ɩɟɪɟɞɨɜɨɣ ɩɟɞɚɝɨɝɢɱɟɫɤɨɣ ɦɵɫɥɢ ɫɬɚɥ – ɮɪɟɣɦ. Ɉɧ ɩɨɦɨɝɚɟɬ 
ɫɜɹɡɚɬɶ ɨɛɪɚɡɵ ɫ ɰɟɥɨɫɬɧɵɦ ɦɵɲɥɟɧɢɟɦ ɢ ɩɪɚɜɵɦ ɩɨɥɭɲɚɪɢɟɦ. ɇɚ ɨɫɧɨɜɟ ɮɪɟɣɦɚ ɫɨɡɞɚɸɬɫɹ 
ɝɪɚɦɦɚɬɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɨɝɪɚɦɦɵ ɢ ɩɥɚɧɵ, ɫɜɹɡɵɜɚɹ ɟɝɨ ɫ ɹɡɵɤɨɜɵɦ ɢ ɥɨɝɢɱɟɫɤɢɦ 
ɥɟɜɵɦ ɩɨɥɭɲɚɪɢɟɦ. 

Ɏɪɟɣɦ — ɷɬɨ ɤɨɦɩɥɟɤɫɧɵɣ ɩɚɤɟɬ ɡɧɚɧɢɣ, ɯɪɚɧɢɦɵɣ ɜ ɦɨɡɝɟ ɥɢɛɨ ɜ ɩɚɦɹɬɢ ɤɨɦɩɶɸɬɟɪɚ, 
ɤɨɬɨɪɵɣ ɨɩɢɫɵɜɚɟɬ ɨɛɴɟɤɬ ɢɥɢ ɩɨɧɹɬɢɟ. Ʉɚɠɞɵɣ ɮɪɟɣɦ ɫɨɞɟɪɠɢɬ ɨɬɞɟɥɵ — ɫɥɨɬɵ, ɜ ɤɨɬɨɪɵɯ 
ɫɨɛɪɚɧɵ ɚɬɪɢɛɭɬɵ (ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ) ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɡɧɚɱɟɧɢɹ. ɇɚɩɪɢɦɟɪ, ɮɪɟɣɦ ɝɨɪɚ 
ɦɨɠɟɬ ɢɦɟɬɶ ɫɥɨɬɵ, ɝɞɟ ɭɤɚɡɚɧɵ ɜɵɫɨɬɚ, ɨɫɨɛɟɧɧɨɫɬɶ ɫɤɥɨɧɨɜ, ɝɟɨɝɪɚɮɢɱɟɫɤɨɟ ɩɨɥɨɠɟɧɢɟ, ɚ 
ɬɚɤɠɟ ɩɭɫɬɵɟ ɫɥɨɬɵ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɡɚɩɨɥɧɹɬɶ ɧɨɜɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɡɧɚɧɢɣ. ɉɭɫɬɵɟ ɫɥɨɬɵ 
ɦɨɬɢɜɢɪɭɸɬ ɤ ɩɨɢɫɤɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɞɚɜɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɲɤɨɥɶɧɢɤɚɦ ɪɚɫɲɢɪɹɬɶ ɫɜɨɣ 
ɤɪɭɝɨɡɨɪ, ɚ ɧɟ ɩɨɥɭɱɚɬɶ ɭɠɟ ɝɨɬɨɜɭɸ ɡɚɤɨɧɱɟɧɧɭɸ ɢɧɮɨɪɦɚɰɢɸ. 
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ɂɫɫɥɟɞɨɜɚɧɢɹ ɭɱёɧɵɯ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ ɥɸɞɟɣ ɥɭɱɲɟ ɜɨɫɩɪɢɧɢɦɚɟɬ 
ɡɪɢɬɟɥɶɧɵɟ ɨɛɪɚɡɵ, ɤɨɬɨɪɵɟ ɡɚɩɨɦɢɧɚɸɬɫɹ ɦɟɯɚɧɢɱɟɫɤɢ, ɚ ɷɬɨ ɜɚɠɧɨɟ ɭɫɥɨɜɢɟ, ɟɫɥɢ 
ɢɧɮɨɪɦɚɰɢɢ ɦɧɨɝɨ.  

Ɉɛɪɚɳɚɹ ɜɧɢɦɚɧɢɟ ɧɚ ɨɫɨɛɟɧɧɨɫɬɢ ɜɨɫɩɪɢɹɬɢɹ, ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɚɫɩɟɤɬɵμ 
1. ɩɨɤɚɡɵɜɚɬɶ ɬɨ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɡɚɩɨɦɧɢɬɶ (ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɫɥɨɜ)ν 
2. ɜɵɞɟɥɹɬɶ ɢɡ ɨɛɳɟɝɨ ɝɥɚɜɧɨɟ (ɥɚɤɨɧɢɱɧɨɫɬɶ)ν 
3. ɩɪɟɞɫɬɚɜɥɹɬɶ ɢɧɮɨɪɦɚɰɢɸ ɹɪɤɨ, ɧɟɨɪɞɢɧɚɪɧɨν 
4. ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɫɨɤɪɚɳɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ, ɞɨɫɬɭɩɧɵɟ ɞɥɹ ɩɨɧɢɦɚɧɢɹ, ɤɨɞɢɪɭɸɳɢɟ 

ɫɢɦɜɨɥɵ (ɡɧɚɱɤɢ, ɪɚɦɤɢ, ɫɬɪɟɥɤɢ, ɫɯɟɦɵ). 
ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜɵɲɟ ɩɪɢёɦɵ ɨɬɪɚɠɚɸɬ ɫɬɪɭɤɬɭɪɭ ɮɪɟɣɦɨɜ. Ɉɧɢ ɦɨɝɭɬ ɩɨɦɨɱɶ ɜ 

ɪɟɲɟɧɢɢ ɧɟɤɨɬɨɪɵɯ ɩɪɨɛɥɟɦ, ɚ ɢɦɟɧɧɨμ 
1. ɭɦɟɧɶɲɢɬɶ ɜɪɟɦɹ ɨɜɥɚɞɟɧɢɹ ɦɚɬɟɪɢɚɥɨɦ, ɤɚɤ ɟɝɨ ɢɡɥɨɠɟɧɢɹ, ɬɚɤ ɢ ɟɝɨ ɡɚɩɨɦɢɧɚɧɢɹν 
2. ɭɦɟɧɶɲɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɚ (ɢɧɮɨɪɦɚɰɢɢ) ɜ ɨɬɞɟɥɶɧɵɯ ɬɟɦɚɯ ɪɚɫɫɦɚɬɪɢɜɚɹ ɢɯ ɜ 

ɨɛɳɟɦ ɨɛɴёɦɟ. 
ɂɫɫɥɟɞɨɜɚɧɢɟɦ ɷɬɨɝɨ ɜɨɩɪɨɫɚ ɡɚɧɢɦɚɥɢɫɶ ɬɚɤɢɟ ɚɜɬɨɪɵ, ɤɚɤ Ɇɚɪɜɢɧ Ɇɢɧɫɤɢɣ, 

Ȼɥɸɦɟɧɚɭ Ⱦ.ɂ., ɗɪɞɧɢɟɜ ɉ.Ɇ. 
ɂɧɮɨɪɦɚɰɢɨɧɧɨɟ ɩɨɥɟ, ɤɨɬɨɪɨɟ ɨɤɪɭɠɚɟɬ ɭɱɟɧɢɤɨɜ ɢ ɭɱɢɬɟɥɟɣ, ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ, ɪɚɫɬёɬ 

ɡɚ ɫɱёɬ ɂɧɬɟɪɧɟɬɚ ɢ ɂɄɌ-ɬɟɯɧɨɥɨɝɢɣ. Ɏɪɟɣɦ ɦɨɠɟɬ ɩɨɦɨɱɶ ɫɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɜ ɫɨɜɪɟɦɟɧɧɨɦ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ, ɢɡɦɟɧɹɹ ɨɛɴёɦɵ ɢɧɮɨɪɦɚɰɢɢ, ɞɥɹ ёё ɥɭɱɲɟɝɨ ɭɫɜɨɟɧɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɦɨɝɚɹ ɭɱɟɧɢɤɚɦ ɩɪɟɨɞɨɥɟɜɚɬɶ ɬɪɭɞɧɨɫɬɢ, ɦɵ ɦɨɠɟɦ ɩɨɥɭɱɢɬɶ 
ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɤɨɬɨɪɵɟ ɫɬɚɧɭɬ ɨɫɧɨɜɨɣ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ ɥɢɱɧɨɫɬɢ. 

 

ɂɋɉɈɅɖɁɈȼȺɇɂȿ АEB-ɄȼȿɋɌɈȼ ɇȺ ɍɊɈɄȺɏ ɂɋɌɈɊɂɂ ɄȺɄ ɋɊȿȾɋɌȼ 
ɋɌɂɆɍɅɂɊɈȼȺɇɂə ɍɑȿȻɇɈɃ ȾȿəɌȿɅɖɇɈɋɌɂ 

Ʉɨɫɟɧɤɨ Ɍ.ɀ.,1 ɭɱɢɬɟɥɶ ɢɫɬɨɪɢɢ 

Ȼɚɪɛɚɪɭɤ ȼ.ɇ.,2 ɞɟɤɚɧ ɮɚɤɭɥɶɬɟɬɚ ɄɌ, ɤ.ɬ.ɧ., ɞɨɰɟɧɬ 
1ɄɁ «Ʌɢɫɢɱɚɧɫɤɚɹ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɚɹ ɲɤɨɥɚ I – III ɫɬɭɩɟɧɟɣ №8  

Ʌɢɫɢɱɚɧɫɤɨɝɨ ɝɨɪɨɞɫɤɨɝɨ ɫɨɜɟɬɚ Ʌɭɝɚɧɫɤɨɣ ɨɛɥɚɫɬɢ» 
2Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦ.ȼ.Ⱦɚɥɹ (ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤ) 

Ɍɟɧɞɟɧɰɢɢ ɪɚɡɜɢɬɢɹ ɫɨɜɪɟɦɟɧɧɨɝɨ ɨɛɳɟɫɬɜɚ ɜɥɢɹɸɬ ɧɚ ɢɡɦɟɧɟɧɢɹ, ɩɪɨɢɫɯɨɞɹɳɢɟ ɜ 
ɫɢɫɬɟɦɟ ɨɛɪɚɡɨɜɚɧɢɹ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɨɛɥɟɦɚ ɫɬɚɧɨɜɥɟɧɢɹ ɢɧɬɟɪɟɫɚ ɤ ɢɫɬɨɪɢɢ ɫɬɚɥɚ 
ɚɤɬɭɚɥɶɧɨɣ, ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɩɪɨɢɡɨɲɥɢ ɡɧɚɱɢɬɟɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɨɛɳɟɫɬɜɟ ɢ ɨɛɪɚɡɨɜɚɧɢɢ, 
ɤɨɬɨɪɵɟ ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɩɟɪɟɯɨɞɚ ɤ ɢɧɮɨɪɦɚɰɢɨɧɧɨɦɭ ɨɛɳɟɫɬɜɭ. 
ɋɬɪɟɦɢɬɟɥɶɧɨ ɧɚɪɚɫɬɚɸɳɢɟ ɨɛɴɟɦɵ ɭɱɟɛɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜɨɲɥɢ ɜ ɩɪɨɬɢɜɨɪɟɱɢɟ ɫ ɫɚɦɢɦɢ 
ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɟɟ ɭɫɜɨɟɧɢɹ. Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɭ ɭɱɚɳɢɯɫɹ ɤɥɸɱɟɜɵɯ 
ɤɨɦɩɟɬɟɧɰɢɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɜɚɬɶ ɩɟɞɚɝɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ ɪɚɡɜɢɬɢɸ 
ɥɢɱɧɨɫɬɢ ɪɟɛɟɧɤɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ ɩɨɜɵɲɟɧɢɸ ɭɪɨɜɧɹ ɟɟ ɬɜɨɪɱɟɫɤɨɣ 
ɚɤɬɢɜɧɨɫɬɢ ɢ ɩɨɡɧɚɜɚɬɟɥɶɧɨɝɨ ɢɧɬɟɪɟɫɚ. 

ɉɨɡɧɚɜɚɬɟɥɶɧɵɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɩɥɚɜ, ɜɚɠɧɟɣɲɢɣ ɞɥɹ ɪɚɡɜɢɬɢɹ ɥɢɱɧɨɫɬɢ, 
ɩɫɢɯɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. ȼ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɩɪɨɬɟɤɚɸɳɟɣ ɩɨɞ ɜɥɢɹɧɢɟɦ 
ɩɨɡɧɚɜɚɬɟɥɶɧɵɯ ɢɧɬɟɪɟɫɨɜ, ɩɪɨɹɜɥɹɟɬɫɹμ 

- ɚɤɬɢɜɧɵɣ ɩɨɢɫɤν  
- ɞɨɝɚɞɤɚν  
- ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɩɨɢɫɤν  
- ɝɨɬɨɜɧɨɫɬɶ ɤ ɪɟɲɟɧɢɸ ɡɚɞɚɱ.  
ȼɚɠɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɩɨɡɧɚɜɚɬɟɥɶɧɨɝɨ ɢɧɬɟɪɟɫɚ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɰɟɧɬɪɨɦ ɟɝɨ ɛɵɜɚɟɬ 

ɬɚɤɚɹ ɩɨɡɧɚɜɚɬɟɥɶɧɚɹ ɡɚɞɚɱɚ, ɤɨɬɨɪɚɹ ɬɪɟɛɭɟɬ ɨɬ ɱɟɥɨɜɟɤɚ ɚɤɬɢɜɧɨɣ, ɩɨɢɫɤɨɜɨɣ ɢɥɢ 
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ɬɜɨɪɱɟɫɤɨɣ ɪɚɛɨɬɵ. ɉɨɞ ɷɬɢ ɩɚɪɚɦɟɬɪɵ ɩɨɞɯɨɞɹɬ ɫɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ ɨɛɭɱɟɧɢɹ – 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ. ȼ ɱɚɫɬɧɨɫɬɢ ɯɨɱɟɬɫɹ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ аОЛ-
ɤɜɟɫɬɨɜ ɧɚ ɭɪɨɤɚɯ. 

Web-ɤɜɟɫɬ ɧɚ ɭɪɨɤɟ ɢɫɬɨɪɢɢ - ɚɤɬɢɜɧɚɹ ɮɨɪɦɚ ɭɱɟɛɧɨɝɨ ɡɚɧɹɬɢɹ. Ɉɧ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ 
ɚɬɦɨɫɮɟɪɭ ɬɜɨɪɱɟɫɤɨɝɨ ɩɨɢɫɤɚ, ɩɨɦɨɝɚɸɳɭɸ ɲɤɨɥɶɧɢɤɭ ɤɚɤ ɦɨɠɧɨ ɛɨɥɟɟ ɩɨɥɧɨ ɪɚɫɤɪɵɬɶ 
ɫɜɨɢ ɫɩɨɫɨɛɧɨɫɬɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ wɟb-ɤɜɟɫɬɨɜ ɜ ɨɛɭɱɟɧɢɢ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɫɢɬ ɭɪɨɜɟɧɶ 
ɡɧɚɧɢɣ ɩɨ ɢɫɬɨɪɢɢ, ɬɜɨɪɱɟɫɤɭɸ ɢ ɩɨɡɧɚɜɚɬɟɥɶɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɭɱɚɳɢɯɫɹ. ɋɨɱɟɬɚɧɢɟ 
ɫɨɜɪɟɦɟɧɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɨɛɭɱɟɧɢɹ ɩɨɡɜɨɥɢɬ 
ɫɞɟɥɚɬɶ ɤɚɠɞɵɣ ɭɪɨɤ ɭɜɥɟɤɚɬɟɥɶɧɵɦ ɢ ɧɟɩɨɜɬɨɪɢɦɵɦ.  

Ɉɞɧɨ ɢɡ ɨɫɧɨɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɦɭ web –ɤɜɟɫɬɭ - ɹɫɧɨɟ ɜɫɬɭɩɥɟɧɢɟ, ɝɞɟ 
ɱɟɬɤɨ ɨɩɢɫɚɧɵ ɝɥɚɜɧɵɟ ɪɨɥɢ ɭɱɚɫɬɧɢɤɨɜ (ɧɚɩɪɢɦɟɪ, "Ɍɵ ɭɱɚɫɬɧɢɤ ɋɚɥɚɦɢɧɫɤɨɣ ɛɢɬɜɵ – 
ɩɵɬɚɸɳɢɣɫɹ ɨɩɢɫɚɬɶ ɩɟɪɟɠɢɬɵɟ ɫɨɛɵɬɢɹ" ɢ ɩɪ.) Ɍɚɤɨɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɦɨɞɟɥɢɪɨɜɚɬɶ 
ɫɢɬɭɚɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɬɚɜɥɟɧɧɵɯ ɜɨɩɪɨɫɨɜ. Ɂɚɞɚɧɢɹ аОЛ – ɤɜɟɫɬɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɨɬɞɟɥɶɧɵɟ ɛɥɨɤɢ ɜɨɩɪɨɫɨɜ ɢ ɩɟɪɟɱɧɢ ɚɞɪɟɫɨɜ ɜ ɂɧɬɟɪɧɟɬɟ, ɝɞɟ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɧɟɨɛɯɨɞɢɦɭɸ 
ɢɧɮɨɪɦɚɰɢɸ. ȼ web - ɤɜɟɫɬɟ «Ƚɪɟɤɨ-ɩɟɪɫɢɞɫɤɢɟ ɜɨɣɧɵ» ɜɵɞɟɥɟɧɨ ɱɟɬɵɪɟ ɝɪɭɩɩɵ 
ɢɫɫɥɟɞɨɜɚɬɟɥɟɣμ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɩɟɪɫɢɞɫɤɨɣ ɢ ɝɪɟɱɟɫɤɨɣ ɚɪɦɢɣ, ɠɭɪɧɚɥɢɫɬɵ ɢ ɢɫɬɨɪɢɤɢ. 
ɍɱɚɳɢɟɫɹ ɜɵɛɢɪɚɸɬ ɢɧɬɟɪɟɫɭɸɳɭɸ ɢɯ ɝɪɭɩɩɭ. ȼɨɩɪɨɫɵ  ɩɨ ɬɟɦɚɦ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɬɚɤ, 
ɱɬɨɛɵ ɩɪɢ ɩɨɫɟɳɟɧɢɢ ɫɚɣɬɚ ɭɱɚɳɢɣɫɹ ɛɵɥ ɜɵɧɭɠɞɟɧ ɩɪɨɢɡɜɟɫɬɢ ɨɬɛɨɪ ɦɚɬɟɪɢɚɥɚ, ɜɵɞɟɥɢɜ 
ɝɥɚɜɧɨɟ ɢɡ ɬɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɤɨɬɨɪɭɸ ɨɧ ɧɚɯɨɞɢɬ.  ɇɚɩɪɢɦɟɪμ ɝɪɭɩɩɚ ɠɭɪɧɚɥɢɫɬɨɜ ɧɚɯɨɞɢɬ 
ɨɬɜɟɬɵ ɧɚ ɫɥɟɞɭɸɳɢɟ ɜɨɩɪɨɫɵμ 

1. Ɉɛɪɚɡɨɜɚɧɢɟ ɝɪɟɱɟɫɤɨɝɨ ɮɥɨɬɚν 
β. ɏɢɬɪɨɫɬɶ ɝɪɟɤɨɜν 
γ. ɏɨɞ ɫɪɚɠɟɧɢɹν 
4. Ɋɟɡɭɥɶɬɚɬ ɛɢɬɜɵν 
5. Ɂɧɚɤɨɦɫɬɜɨ ɫ ɝɪɟɱɟɫɤɢɦ ɩɨɷɬɨɦ, ɭɱɚɫɬɧɢɤɨɦ ɛɢɬɜɵν 
5. Ɉɩɪɟɞɟɥɟɧɢɟ ɡɧɚɱɟɧɢɹ ɋɚɥɚɦɢɧɫɤɨɣ ɛɢɬɜɵν 
ɍɱɚɫɬɧɢɤɢ ɨɞɧɨɜɪɟɦɟɧɧɨ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɛɪɚɧɧɵɦɢ ɪɨɥɹɦɢ, ɜɵɩɨɥɧɹɸɬ ɡɚɞɚɧɢɹ,  

ɡɧɚɤɨɦɹɬɫɹ ɫ ɨɫɧɨɜɧɵɦɢ ɩɨɧɹɬɢɹɦɢ ɩɨ ɜɵɛɪɚɧɧɨɣ ɬɟɦɟ,  ɪɚɫɩɪɟɞɟɥɹɸɬ ɪɨɥɢ ɜ ɤɨɦɚɧɞɟμ ɩɨ 1-4 
ɱɟɥɨɜɟɤɚ ɧɚ 1 ɪɨɥɶ. ɑɟɪɟɡ ɩɨɧɢɦɚɧɢɟ ɦɵɫɥɟɣ, ɱɭɜɫɬɜ, ɩɨɫɬɭɩɤɨɜ ɫɜɨɟɝɨ ɝɟɪɨɹ ɪɟɛɹɬɚ  
ɭɫɜɚɢɜɚɸɬ ɭɱɟɛɧɵɣ ɦɚɬɟɪɢɚɥ ɢ  ɩɭɛɥɢɤɭɸɬ ɫɜɨɢ  ɪɚɛɨɬɵ  ɜ ɜɢɞɟ ɩɪɟɡɟɧɬɚɰɢɣ, ɜɟɛ-ɫɬɪɚɧɢɰ ɢ 
ɜɟɛ-ɫɚɣɬɨɜ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢɨɛɪɟɬɟɧɧɵɟ ɡɧɚɧɢɹ ɫɬɚɧɨɜɹɬɫɹ ɧɟ ɩɪɨɫɬɨ ɷɦɨɰɢɨɧɚɥɶɧɨ 
ɨɤɪɚɲɟɧɧɵɦɢ, ɧɨ ɢ ɥɢɱɧɨɫɬɧɨ - ɡɧɚɱɢɦɵɦɢ. Ɍɪɭɞɧɚɹ ɡɚɞɚɱɚ ɬɪɟɛɭɟɬ ɦɨɛɢɥɢɡɚɰɢɢ ɫɢɥ, 
ɩɨɛɭɠɞɚɟɬ ɨɫɜɚɢɜɚɬɶ ɢ ɭɝɥɭɛɥɹɬɶ ɡɧɚɧɢɹ, ɪɚɫɲɢɪɹɬɶ ɤɪɭɝɨɡɨɪ, ɨɜɥɚɞɟɜɚɬɶ ɰɟɥɵɦ ɤɨɦɩɥɟɤɫɨɦ  
ɭɦɟɧɢɣ. Ⱦɥɹ ɪɟɛɟɧɤɚ ɜɚɠɧɚ ɩɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɩɨɥɭɱɟɧɧɨɝɨ ɢɦ ɪɟɡɭɥɶɬɚɬɚ ɢ ɨɰɟɧɤɚ ɫɨ 
ɫɬɨɪɨɧɵ ɨɤɪɭɠɚɸɳɢɯ. ɉɨɷɬɨɦɭ аОЛ-ɤɜɟɫɬ ɞɨɥɠɟɧ ɩɪɟɞɩɨɥɚɝɚɬɶ ɞɥɹ ɢɫɩɨɥɧɢɬɟɥɹ 
ɡɚɤɨɧɱɟɧɧɨɫɬɶ ɢ ɰɟɥɨɫɬɧɨɫɬɶ ɩɪɨɞɟɥɚɧɧɨɣ ɢɦ ɪɚɛɨɬɵ. Ɉɱɟɧɶ ɜɚɠɧɨ, ɱɬɨɛɵ ɡɚɜɟɪɲɟɧɧɵɣ аОЛ-
ɤɜɟɫɬ ɛɵɥ ɩɪɟɡɟɧɬɨɜɚɧ ɢ ɩɨɥɭɱɢɥ ɨɰɟɧɤɭ ɜɡɪɨɫɥɵɯ ɢ ɫɜɟɪɫɬɧɢɤɨɜ. Ʉɚɤ ɩɨɤɚɡɵɜɚɟɬ ɩɪɚɤɬɢɤɚ, 
ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɭɫɥɨɜɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɲɤɨɥɶɧɢɤɢ ɢɦɟɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɫɭɠɞɚɬɶ ɞɪɭɝ ɫ 
ɞɪɭɝɨɦ ɫɜɨɢ ɭɫɩɟɯɢ ɢ ɧɟɭɞɚɱɢ. ɉɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ ɜɡɚɢɦɨɨɛɭɱɟɧɢɟ, ɱɬɨ ɩɨɥɟɡɧɨ ɤɚɤ ɞɥɹ 
ɨɛɭɱɚɟɦɨɝɨ, ɬɚɤ ɢ ɞɥɹ ɨɛɭɱɚɸɳɟɝɨ.  

Ɍɚɤ ɤɚɤ ɰɟɥɶ ɪɚɛɨɬɵ ɧɟ ɫɨɪɟɜɧɨɜɚɬɟɥɶɧɚɹ, ɬɨ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɧɚɞ web-ɤɜɟɫɬɨɦ 
ɩɪɨɢɫɯɨɞɢɬ ɜɡɚɢɦɧɨɟ ɨɛɭɱɟɧɢɟ ɱɥɟɧɨɜ ɤɨɦɚɧɞɵ ɭɦɟɧɢɹɦ ɪɚɛɨɬɵ ɫ ɤɨɦɩɶɸɬɟɪɧɵɦɢ 
ɩɪɨɝɪɚɦɦɚɦɢ ɢ ɂɧɬɟɪɧɟɬ-ɪɟɫɭɪɫɚɦɢ. ȼɚɠɧɚ ɢɧɞɢɜɢɞɭɚɥɶɧɚɹ ɪɚɛɨɬɚ ɜ ɤɨɦɚɧɞɟ ɧɚ ɨɛɳɢɣ 
ɪɟɡɭɥɶɬɚɬ. ȼɫɟ ɱɥɟɧɵ ɤɨɦɚɧɞɵ ɞɨɥɠɧɵ ɩɨɦɨɝɚɬɶ ɞɪɭɝ ɞɪɭɝɭ. Ʉɨɦɚɧɞɚ ɫɨɜɦɟɫɬɧɨ ɩɨɞɜɨɞɢɬ 
ɢɬɨɝɢ ɜɵɩɨɥɧɟɧɢɹ ɤɚɠɞɨɝɨ ɡɚɞɚɧɢɹ, ɭɱɚɫɬɧɢɤɢ ɨɛɦɟɧɢɜɚɸɬɫɹ ɦɚɬɟɪɢɚɥɚɦɢ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ 
ɨɛɳɟɣ ɰɟɥɢ — ɫɨɡɞɚɧɢɹ ɫɚɣɬɚ, ɩɪɟɡɟɧɬɚɰɢɢ, ɧɚɩɢɫɚɧɢɹ ɷɫɫɟ ɢ ɬ.ɞ.  

Web-ɤɜɟɫɬ - ɷɬɨ ɭɧɢɤɚɥɶɧɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɫɟɦɢɪɧɨɣ ɫɟɬɢ ɞɥɹ ɨɛɭɱɟɧɢɹ.  
Web-ɤɜɟɫɬ - ɷɬɨ ɧɚɢɛɨɥɟɟ ɢɧɬɟɪɟɫɧɵɟ ɩɪɚɤɬɢɱɟɫɤɢɟ ɡɚɞɚɧɢɹ ɢ ɪɨɥɟɜɵɟ ɢɝɪɵ ɜ ɨɞɧɨ ɢ ɬɨ ɠɟ 
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ɜɪɟɦɹ. Web-ɤɜɟɫɬ ɩɨɡɜɨɥɹɟɬ ɭɱɟɧɢɤɚɦ ɞɟɥɚɬɶ ɨɬɤɪɵɬɢɹ, ɚ ɧɟ ɩɪɨɫɬɨ ɭɫɜɚɢɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ.  
Web-ɤɜɟɫɬ ɦɨɠɟɬ ɡɚɜɟɫɬɢ ɭɱɚɳɢɯɫɹ ɜ ɥɸɛɨɟ ɦɟɫɬɨ ɜ ɦɢɪɟ, ɩɨɦɨɱɶ ɢɦ ɫɬɚɬɶ ɬɜɨɪɱɟɫɤɢɦɢ 
ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ.  Ʉɪɨɦɟ ɬɨɝɨ, Web-ɤɜɟɫɬ ɩɨɡɜɨɥɹɟɬ ɢɫɫɥɟɞɨɜɚɬɶ ɩɪɨɛɥɟɦɭ ɛɨɥɟɟ ɢɥɢ ɦɟɧɟɟ 
ɝɥɭɛɨɤɨ, ɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɨɧ ɢɞɟɚɥɟɧ ɞɥɹ ɭɱɚɳɢɯɫɹ ɥɸɛɨɝɨ ɭɪɨɜɧɹ. Ɉɧ ɩɪɟɤɪɚɫɧɨ ɩɨɞɯɨɞɢɬ 
ɞɥɹ ɨɛɭɱɟɧɢɹ ɜ ɤɨɦɚɧɞɟ, ɩɨɜɵɲɚɟɬ ɭɜɟɪɟɧɧɨɫɬɶ ɜ ɫɜɨɢɯ ɫɢɥɚɯ, ɩɪɨɛɭɠɞɚɟɬ ɢɧɬɟɪɟɫ ɢ 
ɫɚɦɨɨɰɟɧɤɭ ɭɱɚɳɢɯɫɹ. 

 

ɈɊȽȺɇɂɁȺɐɂə ɁȺȽɊɍɁɄɂ ɗɅȿɄɌɊɈɇɇɕɏ ɂɁȾȺɇɂɃ ȼ ɋɊȿȾɍ MЇЇDLE 

Ʌɹɯɨɜɨɣ ȼ.Ɉ. ɝɪ. Ʉɂ – 11Ⱦ 
Ȼɚɪɛɚɪɭɤ Ʌ.ȼ. ɚɫɫɢɫɬɟɧɬ ɤɚɮɟɞɪɵ Ʉɂ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦɟɧɢ ȼ. Ⱦɚɥɹ (ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤ) 
Ɉɛɭɱɚɸɳɚɹ ɫɪɟɞɚ Moodle ɫɬɚɥɚ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɨɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɯ 

ɫɢɫɬɟɦ ɩɨɞɞɟɪɠɤɢ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫɚ ȾɈ (LMS – learning management system). 
ɉɪɟɢɦɭɳɟɫɬɜɚɦɢ Moodle ɹɜɥɹɸɬɫɹ ɛɟɫɩɥɚɬɧɨɫɬɶ, ɨɬɤɪɵɬɨɫɬɶ, ɦɨɛɢɥɶɧɨɫɬɶ, ɩɟɪɟɧɨɫɢɦɨɫɬɶ, 
ɪɚɫɲɢɪɹɟɦɨɫɬɶ, ɲɢɪɨɤɚɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ ɢ ɬ.ɞ. 

ɋɭɳɟɫɬɜɭɟɬ ɪɹɞ ɫɩɨɫɨɛɨɜ ɡɚɝɪɭɡɤɢ ɪɟɫɭɪɫɨɜμ 
Ɋɭɱɧɚɹ ɩɨɫɬɪɚɧɢɱɧɚɹ ɡɚɝɪɭɡɤɚ ɗɍɂ. Ɍɚɤɨɣ ɩɨɞɯɨɞ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧ ɩɪɢ 

ɫɨɡɞɚɧɢɢ ɪɟɫɭɪɫɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ Moodle, ɨɞɧɚɤɨ ɩɨɫɬɪɚɧɢɱɧɚɹ ɡɚɝɪɭɡɤɚ ɛɨɥɶɲɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɝɨɬɨɜɵɯ ɗɍɂ ɜɵɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɵɟ ɬɪɭɞɧɨɫɬɢ. Ɍɢɩɢɱɧɵɣ ɗɍɂ ɜɤɥɸɱɚɟɬ ɨɬ 
ɧɟɫɤɨɥɶɤɢɯ ɞɟɫɹɬɤɨɜ ɞɨ ɫɨɬɟɧ ɫɬɪɚɧɢɰ. ȿɫɥɢ ɭɱɟɫɬɶ, ɱɬɨ ɪɢɫɭɧɤɢ ɝɪɭɡɹɬɫɹ ɚɧɚɥɨɝɢɱɧɨ 
ɫɬɪɚɧɢɰɚɦ, ɱɢɫɥɨ ɡɚɝɪɭɠɚɟɦɵɯ ɨɛɴɟɤɬɨɜ ɦɨɠɟɬ ɩɪɟɜɵɲɚɬɶ ɬɵɫɹɱɭ ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɗɍɂ. 
ɍɱɢɬɵɜɚɹ, ɱɬɨ ɡɚɝɪɭɡɢɬɶ ɬɪɟɛɭɟɬɫɹ ɫɨɬɧɢ ɗɍɂ, ɞɚɧɧɵɣ ɩɨɞɯɨɞ ɧɟɩɪɢɟɦɥɟɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɬɪɭɞɨɟɦɤɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɡɚɩɭɫɤɚ ɫɢɫɬɟɦɵ ɜ ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ. 

ɏɪɚɧɟɧɢɟ ɗɍɂ ɧɚ ɜɧɟɲɧɟɦ ɫɟɪɜɟɪɟ ɜ ɬɨɦ ɜɢɞɟ, ɜ ɤɨɬɨɪɨɦ ɨɧɢ ɫɭɳɟɫɬɜɭɸɬ ɜ 
ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ. ɉɪɢ ɬɚɤɨɦ ɩɨɞɯɨɞɟ ɜ Moodle ɡɚɧɨɫɹɬɫɹ ɬɨɥɶɤɨ ɫɫɵɥɤɢ ɧɚ ɧɢɯ. ɗɬɨ 
ɧɚɢɛɨɥɟɟ ɩɪɨɫɬɨɣ ɢ ɛɵɫɬɪɵɣ ɫɩɨɫɨɛ ɡɚɝɪɭɡɤɢ. ȿɝɨ ɧɟɞɨɫɬɚɬɨɤ – ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜɵɛɨɪɚ ɦɟɠɞɭ 
ɞɜɭɦɹ ɩɥɨɯɢɦɢ ɪɟɲɟɧɢɹɦɢ – ɧɟ ɬɪɟɛɨɜɚɬɶ ɩɪɢ ɨɛɪɚɳɟɧɢɢ ɤ ɜɧɟɲɧɟɦɭ ɪɟɫɭɪɫɭ ɩɨɜɬɨɪɧɨɣ 
ɚɜɬɨɪɢɡɚɰɢɢ, ɱɬɨ ɞɟɥɚɟɬ ɟɝɨ ɩɪɚɤɬɢɱɟɫɤɢ ɛɟɡɡɚɳɢɬɧɵɦ, ɥɢɛɨ ɩɨɜɬɨɪɧɚɹ ɚɜɬɨɪɢɡɚɰɢɹ 
ɩɨɥɶɡɨɜɚɬɟɥɹ ɜɨ ɜɧɟɲɧɟɣ ɷɥɟɤɬɪɨɧɧɨɣ ɛɢɛɥɢɨɬɟɤɟ ɩɪɢ ɤɚɠɞɨɦ ɨɛɪɚɳɟɧɢɢ ɤ ɜɧɟɲɧɢɦ, ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ Moodle, ɪɟɫɭɪɫɚɦ. ɉɨɫɥɟɞɧɟɟ ɮɚɤɬɢɱɟɫɤɢ ɬɪɟɛɭɟɬ ɧɚɥɢɱɢɹ ɷɥɟɤɬɪɨɧɧɨɣ 
ɛɢɛɥɢɨɬɟɤɢ, ɞɭɛɥɢɪɭɸɳɟɣ ɪɹɞ ɮɭɧɤɰɢɣ Moodle. ɉɟɪɜɨɟ ɪɟɲɟɧɢɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟɩɪɢɟɦɥɟɦɨ 
ɞɥɹ ɜɥɚɞɟɥɶɰɚ ɪɟɫɭɪɫɚ, ɜɬɨɪɨɟ ɧɟɭɞɨɛɧɨ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɨɧɟɱɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ. Ɍɚɤɠɟ ɩɪɢ 
ɯɪɚɧɟɧɢɢ ɗɍɂ ɤɚɤ ɜɧɟɲɧɟɝɨ ɪɟɫɭɪɫɚ ɡɧɚɱɢɬɟɥɶɧɨ ɡɚɬɪɭɞɧɹɟɬɫɹ ɨɪɝɚɧɢɡɚɰɢɹ ɫɨɩɪɨɜɨɠɞɟɧɢɹ 
ɟɝɨ ɢɡɭɱɟɧɢɹ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ, ɜɟɞɭɳɢɦ ɤɭɪɫ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Moodle. 

ɋɨɡɞɚɧɢɟ SCORM-ɨɩɢɫɚɧɢɹ ɞɥɹ ɤɚɠɞɨɝɨ ɗɍɂ ɢ ɟɝɨ ɡɚɝɪɭɡɤɚ ɜ ɨɛɭɱɚɸɳɭɸ ɫɪɟɞɭ. 
ɉɪɨɛɥɟɦɨɣ ɡɞɟɫɶ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɨɫɬɶ ɪɭɱɧɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɹ SCORM-ɨɩɢɫɚɧɢɹ. 
ɉɪɟɢɦɭɳɟɫɬɜɚɦɢ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ, ɫɨɡɞɚɧɢɟ SCORM-ɨɩɢɫɚɧɢɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɟɪɟɧɨɫɢɦɨɫɬɶ 
ɗɍɂ, ɢɯ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɩɪɚɤɬɢɱɟɫɤɢ ɫ ɥɸɛɵɦɢ LMS, ɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
ɝɟɧɟɪɚɰɢɢ SCORM-ɨɩɢɫɚɧɢɹ. 

ɑɚɳɟ ɜɫɟɝɨ ɞɥɹ ɷɬɢɯ ɰɟɥɟɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɟɞɚɤɬɨɪ Reload Editor. Ɉɧ ɹɜɥɹɟɬɫɹ ɫɜɨɛɨɞɧɨ 
ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɩɪɨɞɭɤɬɨɦ, ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɫɤɚɱɚɬɶ ɫ ɫɚɣɬɚ 
СЭЭЩμ//ааа.ЫОХШКН.КМ.ЮФ/. ɍɩɨɦɢɧɚɧɢɟ ɢ ɫɫɵɥɤɚ ɧɚ ɞɚɧɧɵɣ ɪɟɞɚɤɬɨɪ ɛɵɥɢ ɧɚɣɞɟɧɵ ɧɚ 
ɨɮɢɰɢɚɥɶɧɨɦ ɫɚɣɬɟ Moodle СЭЭЩμ//ЦШШНХО.ШЫР/. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɚɧɧɨɝɨ ɪɟɞɚɤɬɨɪɚ ɩɪɨɰɟɫɫ 
ɫɨɡɞɚɧɢɹ SCORM-ɨɩɢɫɚɧɢɹ ɗɍɂ (ɞɚɥɟɟ ɩɨ ɬɟɤɫɬɭ ɩɚɤɟɬɚ) ɜɵɥɢɜɚɟɬɫɹ ɜ ɧɟɫɤɨɥɶɤɨ ɧɟɫɥɨɠɧɵɯ 
ɨɩɟɪɚɰɢɣμ 

- ɜɵɛɨɪ ɦɟɫɬɚ ɯɪɚɧɟɧɢɹ ɩɚɤɟɬɚν 
- ɡɚɝɪɭɡɤɚ ɪɟɫɭɪɫɨɜ ɗɍɂν  
- ɮɨɪɦɢɪɨɜɚɧɢɟ ɞɟɪɟɜɚ ɫɨɞɟɪɠɚɧɢɹ ɗɍɂν 
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- ɫɨɡɞɚɧɢɟ zip-ɚɪɯɢɜɚ ɩɚɤɟɬɚ. 
Ɉɩɟɪɚɰɢɢ ɜɵɛɨɪɚ ɦɟɫɬɚ ɯɪɚɧɟɧɢɹ ɩɚɤɟɬɚ ɢ ɫɨɡɞɚɧɢɹ zip-ɚɪɯɢɜɚ ɩɚɤɟɬɚ ɧɢɱɟɦ ɧɟ 

ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɫɬɚɧɞɚɪɬɧɨɣ ɨɩɟɪɚɰɢɢ ɫɨɯɪɚɧɟɧɢɹ ɮɚɣɥɚ. 
Ɉɩɟɪɚɰɢɹ ɡɚɝɪɭɡɤɢ ɪɟɫɭɪɫɨɜ ɗɍɂ ɜ ɪɟɞɚɤɬɨɪ Reload Editor ɡɚɧɢɦɚɟɬ ɨɬ ɧɟɫɤɨɥɶɤɢɯ 

ɫɟɤɭɧɞ ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɦɢɧɭɬ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɢɫɯɨɞɧɨɝɨ ɪɚɡɦɟɪɚ. 
ɋɚɦɵɣ ɬɪɭɞɨɟɦɤɢɣ ɩɪɨɰɟɫɫ ɩɪɢ ɫɨɡɞɚɧɢɢ SCORM-ɨɩɢɫɚɧɢɹ – ɷɬɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɞɟɪɟɜɚ 

ɫɨɞɟɪɠɚɧɢɹ. ɉɪɢ ɟɝɨ ɮɨɪɦɢɪɨɜɚɧɢɢ ɪɟɞɚɤɬɨɪ ɢɫɩɨɥɶɡɭɟɬ html ɬɟɝɢ <title></title> ɫɬɪɚɧɢɰɵ. 
ȿɫɥɢ ɨɧɢ ɫɭɳɟɫɬɜɭɸɬ ɢ ɩɪɚɜɢɥɶɧɨ ɡɚɩɨɥɧɟɧɵ, ɬɨ ɩɪɨɰɟɫɫ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɨɞɟɪɠɚɧɢɹ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɛɵɱɧɨɦ ɩɟɪɟɬɚɫɤɢɜɚɧɢɢ ɫɬɪɚɧɢɱɟɤ ɜ ɧɭɠɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. ȿɫɥɢ 
ɞɚɧɧɵɯ ɬɟɝɨɜ ɧɟɬ, ɬɨ ɜɫɟ ɧɚɡɜɚɧɢɹ ɩɭɧɤɬɨɜ ɫɨɞɟɪɠɚɧɢɹ ɩɪɢɯɨɞɢɬɫɹ ɩɪɨɩɢɫɵɜɚɬɶ ɜɪɭɱɧɭɸ. Ɍɚɤ 
ɠɟ ɩɪɨɝɪɚɦɦɚ ɩɨɡɜɨɥɹɟɬ ɜɫɬɚɜɥɹɬɶ ɩɭɫɬɵɟ ɷɥɟɦɟɧɬɵ, ɧɟ ɹɜɥɹɸɳɢɟɫɹ ɝɢɩɟɪɫɫɵɥɤɚɦɢ, ɜ ɞɟɪɟɜɨ 
ɫɨɞɟɪɠɚɧɢɹ (ɧɚɩɪɢɦɟɪ, ɷɬɨ ɧɟɨɛɯɨɞɢɦɨ, ɟɫɥɢ ɜ ɗɍɂ ɩɪɢɫɭɬɫɬɜɭɸɬ ɪɚɡɞɟɥɵ, ɫɨɫɬɨɹɳɢɟ ɢɡ 
ɧɟɫɤɨɥɶɤɢɯ ɩɚɪɚɝɪɚɮɨɜ, ɩɪɢ ɷɬɨɦ ɩɚɪɚɝɪɚɮɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɬɪɚɧɢɰɚɦɢ, ɚ ɪɚɡɞɟɥ ɥɢɲɶ 
ɝɪɭɩɩɢɪɭɟɬ ɢɯ), ɱɬɨ, ɧɟɫɨɦɧɟɧɧɨ, ɹɜɥɹɟɬɫɹ ɛɨɥɶɲɢɦ ɩɥɸɫɨɦ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɞɟɪɟɜɚ 
ɫɨɞɟɪɠɚɧɢɹ.  

Ʉ ɫɨɠɚɥɟɧɢɸ, ɪɟɞɚɤɬɨɪ Reload Editor ɧɟ ɩɨɡɜɨɥɹɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɫɥɟɠɢɜɚɬɶ 
ɩɪɚɜɢɥɶɧɭɸ ɜɥɨɠɟɧɧɨɫɬɶ ɩɭɧɤɬɨɜ ɞɟɪɟɜɚ ɫɨɞɟɪɠɚɧɢɹ. ɗɬɨɬ ɩɪɨɰɟɫɫ ɩɪɢɯɨɞɢɬɫɹ ɜɵɩɨɥɧɹɬɶ 
ɜɪɭɱɧɭɸ, ɯɨɬɹ ɨɧ ɧɟ ɨɬɧɢɦɚɟɬ ɦɧɨɝɨ ɜɪɟɦɟɧɢ, ɚ ɬɪɟɛɭɟɬ ɥɢɲɶ ɜɧɢɦɚɬɟɥɶɧɨɫɬɢ. Ɏɨɪɦɢɪɨɜɚɧɢɟ 
ɞɟɪɟɜɚ ɫɨɞɟɪɠɚɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɤɨɪɹɟɬɫɹ, ɟɫɥɢ ɩɪɢ ɫɨɡɞɚɧɢɢ ɗɍɂ ɜɵɞɟɪɠɢɜɚɥɚɫɶ 
ɨɩɪɟɞɟɥɟɧɧɚɹ ɞɢɫɰɢɩɥɢɧɚ ɢɦɟɧɨɜɚɧɢɹ ɫɬɪɚɧɢɰ. 

ɉɪɢ ɪɚɛɨɬɟ ɫ ɩɪɨɝɪɚɦɦɨɣ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɟɞɨɫɬɚɬɤɢμ 
- ɩɪɢ ɧɚɥɢɱɢɢ ɩɪɨɛɥɟɦ ɫ ɤɨɞɢɪɨɜɤɨɣ ɫɬɪɚɧɢɰ ɗɍɂ, ɩɪɢɯɨɞɢɥɨɫɶ ɜɪɭɱɧɭɸ ɢɡɦɟɧɹɬɶ 

ɧɚɡɜɚɧɢɟ ɩɭɧɤɬɨɜ ɫɨɞɟɪɠɚɧɢɹν 
- ɟɫɥɢ ɗɍɂ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɦɧɨɠɟɫɬɜɨ ɦɟɥɤɢɯ ɪɟɫɭɪɫɨɜ, ɧɚɩɪɢɦɟɪ ɤɚɪɬɢɧɨɤ, ɬɨ 

ɧɚɛɥɸɞɚɟɬɫɹ ɡɚɦɟɬɧɨɟ ɫɧɢɠɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɨɝɪɚɦɦɵ. 
 

ɈȻɅȺɑɇɕȿ ɌȿɏɇɈɅɈȽɂ ȼ ɈȻɊȺɁɈȼȺɌȿɅɖɇɈɆ ɉɊɈɐȿɋɋȿ 

Ɇɢɪɨɲɧɢɤ Ɇ.Ɇ. ɫɬ.ɝɪ.Ʉɂ-11ɞ 
Ȼɚɪɛɚɪɭɤ Ʌ.ȼ. ɚɫɫɢɫɬɟɧɬ ɤɚɮɟɞɪɵ Ʉɂ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦ. ȼ. Ⱦɚɥɹ (ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤ) 
ɋɟɝɨɞɧɹ ɢɧɬɟɪɧɟɬ – ɬɟɯɧɨɥɨɝɢɢ ɫɬɚɥɢ ɞɨɫɬɭɩɧɵɦɢ ɢ ɡɚɧɢɦɚɸɬ ɜɚɠɧɨɟ ɦɟɫɬɨ 

ɩɪɚɤɬɢɱɟɫɤɢ ɜɨ ɜɫɟɯ ɨɛɥɚɫɬɹɯ ɱɟɥɨɜɟɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɜɤɥɸɱɚɹ ɢ ɨɛɪɚɡɨɜɚɧɢɟ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɨɜɪɟɦɟɧɧɨɝɨ ɚɩɩɚɪɚɬɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɦɟɧɹɸɬɫɹ ɢ ɫɨɜɟɪɲɟɧɫɬɜɭɸɬɫɹ 

ɩɪɚɤɬɢɱɟɫɤɢ ɟɠɟɞɧɟɜɧɨ, ɢ ɥɸɛɨɣ ȼɍɁ ɜɪɹɞ ɥɢ ɫɦɨɠɟɬ ɨɛɧɨɜɥɹɬɶ ɫɜɨɸ ɬɟɯɧɢɱɟɫɤɭɸ ɛɚɡɭ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɛɵɫɬɪɨ ɦɟɧɹɸɳɢɦɢɫɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɫɨɜɪɟɦɟɧɧɵɯ 
ɤɨɦɩɶɸɬɟɪɨɜ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ ɩɨɫɥɟɞɧɢɦɢ ɧɨɜɢɧɤɚɦɢ ɤɨɦɩɶɸɬɟɪɧɨɣ 
ɬɟɯɧɢɤɢ. Ɍɚɤɚɹ ɠɟ ɫɢɬɭɚɰɢɹ ɫ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ, ɩɪɟɞɩɨɥɚɝɚɸɳɢɦ ɧɟɦɚɥɵɟ 
ɦɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɨɞɞɟɪɠɚɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɭɱɚɳɢɯɫɹ. 

Ʉɚɤ ɩɨɤɚɡɵɜɚɟɬ ɨɩɵɬ ɪɚɡɜɢɬɵɯ ɡɚɪɭɛɟɠɧɵɯ ɫɬɪɚɧ, ɨɬɥɢɱɧɵɦ ɪɟɲɟɧɢɟɦ ɜɵɲɟɨɩɢɫɚɧɧɵɯ 
ɩɪɨɛɥɟɦ ɹɜɥɹɟɬɫɹ ɜɧɟɞɪɟɧɢɟ ɜ ɭɱɟɛɧɵɣ ɩɪɨɰɟɫɫ «ɨɛɥɚɱɧɵɯ ɜɵɱɢɫɥɟɧɢɣ». ɉɨɩɭɥɹɪɧɵɣ ɫɟɣɱɚɫ 
ɬɟɪɦɢɧ МХШЮН МШЦЩЮЭТЧР («ɨɛɥɚɱɧɵɟ ɜɵɱɢɫɥɟɧɢɹ») ɫɬɚɥ ɭɩɨɬɪɟɛɥɹɬɶɫɹ ɜ ɦɢɪɟ ɤɨɦɩɶɸɬɢɧɝɚ ɫ 
β008 ɝɨɞɚ. ȼ ɍɤɪɚɢɧɟ ɨɛɥɚɱɧɵɟ ɜɵɱɢɫɥɟɧɢɹ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ 
ɜ ɫɢɥɭ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɢ ɨ ɧɢɯ ɢ ɨɬɫɭɬɫɬɜɢɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɧɚɜɵɤɨɜ ɢɯ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɭɱɟɛɧɵɯ ɰɟɥɟɣ. ɂ ɬɨɥɶɤɨ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɞɚɜɧɨ ɭɱɟɧɢɱɟɫɤɨɟ ɫɨɨɛɳɟɫɬɜɨ, 
ɢ ɩɪɟɩɨɞɚɜɚɬɟɥɢ ɩɨ ɞɨɫɬɨɢɧɫɬɜɭ ɧɚɱɚɥɢ ɨɰɟɧɢɜɚɬɶ ɢɧɧɨɜɚɰɢɨɧɧɵɟ IT-ɩɪɢɥɨɠɟɧɢɹ. Ʌɭɱɲɢɣ 
ɫɩɨɫɨɛ ɩɨɞɝɨɬɨɜɤɢ ɫɬɭɞɟɧɬɨɜ ɤ ɪɚɛɨɬɟ ɫ ɧɨɜɟɣɲɢɦɢ IT-ɬɟɯɧɨɥɨɝɢɹɦɢ – ɜɧɟɞɪɟɧɢɟ ɷɬɢɯ 
ɬɟɯɧɨɥɨɝɢɣ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ ɩɪɨɰɟɫɫ. 

http://www.reload.ac.uk/
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Ⱦɨɫɬɨɢɧɫɬɜɚ ɨɛɥɚɱɧɵɯ ɫɟɪɜɢɫɨɜμ  
- ɞɨɫɬɭɩɧɨɫɬɶμ ɨɛɥɚɤɚ ɞɨɫɬɭɩɧɵ ɜɫɟɦ, ɢɡ ɥɸɛɨɣ ɬɨɱɤɢ, ɝɞɟ ɟɫɬɶ ɢɧɬɟɪɧɟɬ, ɫ ɥɸɛɨɝɨ 

ɤɨɦɩɶɸɬɟɪɚ, ɝɞɟ ɟɫɬɶ ɛɪɚɭɡɟɪν ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɩɨɤɭɩɤɢ ɥɢɰɟɧɡɢɨɧɧɨɝɨ ɉɈ, ɟɝɨ ɧɚɫɬɪɨɣɤɢ 
ɢ ɨɛɧɨɜɥɟɧɢɢ, ɜɵ ɩɪɨɫɬɨ ɡɚɯɨɞɢɬɟ ɧɚ ɫɟɪɜɢɫ ɢ ɩɨɥɶɡɭɟɬɟɫɶ ɟɝɨ ɭɫɥɭɝɚɦɢν 

- ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶμ ɫɧɢɠɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɹ ɜɢɪɬɭɚɥɶɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵν 
ɨɩɥɚɬɚ ɮɚɤɬɢɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɫɭɪɫɨɜ, ɩɨɥɶɡɨɜɚɬɟɥɶ ɨɛɥɚɤɚ ɩɥɚɬɢɬ ɡɚ ɮɚɤɬɢɱɟɫɤɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ ɨɛɥɚɤɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɟɦɭ ɷɮɮɟɤɬɢɜɧɨ 
ɪɚɫɩɪɟɞɟɥɹɬɶ ɫɜɨɢ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚν ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɛɥɚɤɚ ɧɚ ɩɪɚɜɚɯ ɚɪɟɧɞɵ ɩɨɡɜɨɥɹɟɬ 
ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɫɧɢɡɢɬɶ ɪɚɫɯɨɞɵ ɧɚ ɡɚɤɭɩɤɭ ɞɨɪɨɝɨɫɬɨɹɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹν ɪɚɡɜɢɬɢɟ 
ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɫɢɫɬɟɦ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɫɧɢɠɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹν 

- ɝɢɛɤɨɫɬɶμ ɧɟɨɝɪɚɧɢɱɟɧɧɨɫɬɶ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ (ɩɚɦɹɬɶ, ɩɪɨɰɟɫɫɨɪ, ɞɢɫɤɢ), ɡɚ 
ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɢɫɬɟɦ ɜɢɪɬɭɚɥɢɡɚɰɢɢ, ɩɪɨɰɟɫɫ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ ɢ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ 
«ɨɛɥɚɤɨɜ» ɫɬɚɧɨɜɢɬɶɫɹ ɞɨɫɬɚɬɨɱɧɨ ɥɟɝɤɨɣ ɡɚɞɚɱɟɣ, ɬɚɤ ɤɚɤ «ɨɛɥɚɤɨ» ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɦɨɠɟɬ 
ɩɪɟɞɨɫɬɚɜɢɬɶ ɜɚɦ ɪɟɫɭɪɫɵ, ɤɨɬɨɪɵɟ ɜɚɦ ɧɟɨɛɯɨɞɢɦɵ, ɚ ɜɵ ɩɥɚɬɢɬɟ ɬɨɥɶɤɨ ɡɚ ɮɚɤɬɢɱɟɫɤɨɟ ɢɯ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟν 

- ɧɚɞɟɠɧɨɫɬɶμ ɧɚɞɟɠɧɨɫɬɶ «ɨɛɥɚɤɨɜ», ɨɫɨɛɟɧɧɨ ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨ 
ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɰɟɧɬɪɚɯ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ (ɞɚɥɟɟ ɐɈȾ), ɨɱɟɧɶ ɜɵɫɨɤɚɹ ɬɚɤ, ɤɚɤ ɬɚɤɢɟ ɐɈȾ 
ɢɦɟɸɬ ɪɟɡɟɪɜɧɵɟ ɢɫɬɨɱɧɢɤɢ ɩɢɬɚɧɢɹ, ɨɯɪɚɧɭ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɪɚɛɨɬɧɢɤɨɜ, ɪɟɝɭɥɹɪɧɨɟ 
ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ ɞɚɧɧɵɯ, ɜɵɫɨɤɭɸ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɂɧɬɟɪɧɟɬ ɤɚɧɚɥɚ, ɜɵɫɨɤɚɹ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ DDЇS ɚɬɚɤɚɦν 

- ɛɟɡɨɩɚɫɧɨɫɬɶμ «ɨɛɥɚɱɧɵɟ» ɫɟɪɜɢɫɵ ɢɦɟɸɬ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢ 
ɞɨɥɠɧɨɦ ɟɟ ɨɛɟɫɩɟɱɟɧɢɢ, ɨɞɧɚɤɨ ɩɪɢ ɯɚɥɚɬɧɨɦ ɨɬɧɨɲɟɧɢɢ ɷɮɮɟɤɬ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɧɨɫɬɶɸ 
ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɦ. 

ɇɟɞɨɫɬɚɬɤɢ ɨɛɥɚɱɧɵɯ ɫɟɪɜɢɫɨɜμ 
- ɩɨɫɬɨɹɧɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɫ ɫɟɬɶɸμ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɨɫɬɭɩɚ ɤ ɭɫɥɭɝɚɦ «ɨɛɥɚɤɚ» 

ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɨɹɧɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɫ ɫɟɬɶɸ ɢɧɬɟɪɧɟν 
- ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɢ ɟɝɨ ɤɚɫɬɨɦɢɡɚɰɢμ ɟɫɬɶ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɉɈ ɤɨɬɨɪɨɟ ɦɨɠɧɨ 

ɪɚɡɜɨɪɚɱɢɜɚɬɶ ɧɚ «ɨɛɥɚɤɚɯ» ɢ ɩɪɟɞɨɫɬɚɜɥɹɬɶ ɟɝɨ ɩɨɥɶɡɨɜɚɬɟɥɸν ɩɨɥɶɡɨɜɚɬɟɥɶ ɉɈ ɢɦɟɟɬ 
ɨɝɪɚɧɢɱɟɧɢɹ ɜ ɢɫɩɨɥɶɡɭɟɦɨɦ ɉɈ ɢ ɢɧɨɝɞɚ ɧɟ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɧɚɫɬɪɨɢɬɶ ɟɝɨ ɩɨɞ ɫɜɨɢ 
ɫɨɛɫɬɜɟɧɧɵɟ ɰɟɥɢν 

- ɤɨɧɮɢɞɟɧɰɢɚɥɶɧɨɫɬɶμ ɤɨɧɮɢɞɟɧɰɢɚɥɶɧɨɫɬɶ ɞɚɧɧɵɯ ɯɪɚɧɢɦɵɯ ɧɚ ɩɭɛɥɢɱɧɵɯ 
«ɨɛɥɚɤɚɯ» ɜ ɧɚɫɬɨɹɳɟɟ ɜɵɡɵɜɚɟɬ ɦɧɨɝɨ ɫɩɨɪɨɜ, ɧɨ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɷɤɫɩɟɪɬɵ ɫɯɨɞɹɬɫɹ ɜ 
ɬɨɦ, ɱɬɨ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɯɪɚɧɢɬɶ ɧɚɢɛɨɥɟɟ ɰɟɧɧɵɟ ɞɨɤɭɦɟɧɬɵ ɧɚ ɩɭɛɥɢɱɧɨɦ “ɨɛɥɚɤɟ”, ɬɚɤ 
ɤɚɤ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟɬ ɬɟɯɧɨɥɨɝɢɢ, ɤɨɬɨɪɚɹ ɛɵ ɝɚɪɚɧɬɢɪɨɜɚɥɚ 100% ɤɨɧɮɢɞɟɧɰɢɚɥɶɧɨɫɬɶ 
ɯɪɚɧɢɦɵɯ ɞɚɧɧɵɯν 

- ɧɚɞɟɠɧɨɫɬɶμ ɱɬɨ ɤɚɫɚɟɬɫɹ ɧɚɞɟɠɧɨɫɬɢ ɯɪɚɧɢɦɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɬɨ ɫ ɭɜɟɪɟɧɧɨɫɬɶɸ 
ɦɨɠɧɨ ɫɤɚɡɚɬɶ ɱɬɨ ɟɫɥɢ ɜɵ ɩɨɬɟɪɹɥɢ ɢɧɮɨɪɦɚɰɢɸ, ɯɪɚɧɢɦɭɸ ɜ “ɨɛɥɚɤɟ”, ɬɨ ɜɵ ɟɟ ɩɨɬɟɪɹɥɢ 
ɧɚɜɫɟɝɞɚν 

- ɛɟɡɨɩɚɫɧɨɫɬɶμ “ɨɛɥɚɤɨ” ɫɚɦɨ ɩɨ ɫɟɛɟ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɧɚɞɟɠɧɨɣ ɫɢɫɬɟɦɨɣ, ɨɞɧɚɤɨ 
ɩɪɢ ɩɪɨɧɢɤɧɨɜɟɧɢɢ ɧɚ ɧɟɝɨ ɡɥɨɭɦɵɲɥɟɧɧɢɤ ɩɨɥɭɱɚɟɬ ɞɨɫɬɭɩ ɤ ɨɝɪɨɦɧɨɦɭ ɯɪɚɧɢɥɢɳɭ 
ɞɚɧɧɵɯν ɟɳɟ ɨɞɢɧ ɦɢɧɭɫ – ɷɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɫɬɟɦ ɜɢɪɬɭɚɥɢɡɚɰɢɢ, ɜ ɤɨɬɨɪɵɯ ɜ ɤɚɱɟɫɬɜɟ 
ɝɢɩɟɪɜɢɡɨɪɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɹɞɪɚ ɫɬɚɧɞɚɪɬɧɵɟ Ɉɋ ɬɚɤɢɟ, ɤɚɤ δТЧЮб, АТЧНШаЬ ɢ ɞɪ., ɱɬɨ 
ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɢɪɭɫɵν 

- ɞɨɪɨɝɨɜɢɡɧɚ ɨɛɨɪɭɞɨɜɚɧɢɹμ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɨɛɫɬɜɟɧɧɨɝɨ ɨɛɥɚɤɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɞɟɥɢɬɶ 
ɡɧɚɱɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ, ɱɬɨ ɧɟ ɜɵɝɨɞɧɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦ ɭɱɪɟɠɞɟɧɢɹɦ. 

ɂɡɜɟɫɬɧɵɟ ɩɪɨɛɥɟɦɵ, ɹɜɥɹɸɳɢɟɫɹ ɤɚɦɧɟɦ ɩɪɟɬɤɧɨɜɟɧɢɹ ɜ ɞɚɧɧɨɦ ɜɨɩɪɨɫɟ, ɬɚɤɠɟ 
ɨɱɟɜɢɞɧɵ, ɤɚɤ ɢ ɩɪɟɢɦɭɳɟɫɬɜɚ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹμ ɧɟɞɨɫɬɚɬɨɱɧɨɟ ɨɫɧɚɳɟɧɢɟ ɬɟɯɧɢɤɨɣ, ɧɢɡɤɚɹ 
ɫɤɨɪɨɫɬɶ ɞɨɫɬɭɩɚ ɜ ɂɧɬɟɪɧɟɬ ɢ ɤɨɧɬɟɧɬɧɚɹ ɮɢɥɶɬɪɚɰɢɹ.  
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Ɉɛɥɚɱɧɵɟ ɬɟɯɧɨɥɨɝɢɢ – ɷɬɨ ɧɟ ɬɨɥɶɤɨ ɛɭɞɭɳɟɟ, ɜɨ ɦɧɨɝɨɦ ɷɬɨ ɭɠɟ ɢ ɧɚɫɬɨɹɳɟɟ. ȼɟɞɶ ɜ 
ɩɨɜɫɟɞɧɟɜɧɨɣ ɫɭɟɬɟ ɦɵ ɧɟ ɨɛɪɚɳɚɟɦ ɦɧɨɝɨ ɜɧɢɦɚɧɢɹ ɧɚ ɧɚɫɬɨɹɳɢɟ ɨɛɥɚɤɚ, ɧɨ ɷɬɨ ɧɟ 
ɨɬɦɟɧɹɟɬ ɬɨɝɨ ɮɚɤɬɚ, ɱɬɨ ɨɧɢ ɫɭɳɟɫɬɜɭɸɬ ɢ ɨɩɪɟɞɟɥɟɧɧɭɸ ɪɨɥɶ ɜ ɧɚɲɟɣ ɠɢɡɧɢ ɢɝɪɚɸɬ.  

Ʌɢɬɟɪɚɬɭɪɚ 
1. Ɉɛɥɚɱɧɵɟ ɫɟɪɜɢɫɵ ɜ ɨɛɪɚɡɨɜɚɧɢɢ / Ɂ. ɋ. ɋɟɣɞɚɦɟɬɨɜɚ, ɋ. ɇ. ɋɟɣɬɜɟɥɢɟɜɚ ɋ.ɇ. / 

Ʉɪɵɦɫɤɢɣ ɢɧɠɟɧɟɪɧɨ-ɩɟɞɚɝɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ. – http://ite.ksu.ks.ua/ru/webfm_send/211 
2. http://venture-biz.ru/informatsionnye-tekhnologii/205-oblachnye-vychisleniya. 
3. https://edugalaxy.intel.ru/index.php?automodule=blog&blogid=9&showentry=1448. 
 

ON-LIІE ȾɈɋɄȺ, ɄȺɄ ɈȾɂɇ ɂɁ ɗɅȿɆȿɇɌɈȼ ȾɂɋɌȺɇɐɂɈɇɇɈȽɈ 
ɈȻɊȺɁɈȼȺɇɂə  

ɉɚɧɚɫɟɧɤɨ Ⱥ.Ⱥ., Ɇɢɪɨɲɧɢɤ Ɇ.Ɇ. ɫɬ.ɝɪ.Ʉɂ-11ɞ 
Ȼɚɪɛɚɪɭɤ ȼ.ɇ., ɞɟɤɚɧ ɮɚɤɭɥɶɬɟɬɚ ɄɌ, ɤ.ɬ.ɧ., ɞɨɰɟɧɬ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦ. ȼ. Ⱦɚɥɹ (ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤ) 
ɂɡɦɟɧɟɧɢɟ ɦɧɨɝɢɯ ɫɮɟɪ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɨɛɪɚɡɨɜɚɧɢɹ, ɫɬɚɥɨ 

ɜɨɡɦɨɠɧɵɦ ɛɥɚɝɨɞɚɪɹ ɪɚɡɜɢɬɢɸ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 
Ȼɥɚɝɨɞɚɪɹ ɷɬɢɦ ɬɟɯɧɨɥɨɝɢɹɦ ɷɥɟɦɟɧɬɵ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɩɨɥɭɱɚɸɬ ɲɢɪɨɤɨɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɫɢɫɬɟɦɟ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɫɬɚɧɨɜɢɬɫɹ ɜɚɠɧɨɣ ɟё ɱɚɫɬɶɸ. ɉɪɢɟɦɵ 
ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɜ ɪɚɜɧɨɣ ɫɬɟɩɟɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚ ɜɫɟɯ ɭɪɨɜɧɹɯ ɫɪɟɞɧɟɝɨ ɢ ɜɵɫɲɟɝɨ 
ɨɛɪɚɡɨɜɚɧɢɹ.  

ɇɟɨɛɵɱɧɨɫɬɶ ɩɨɞɯɨɞɨɜ ɤ ɪɟɲɟɧɢɸ ɩɨɫɬɚɜɥɟɧɧɵɯ ɭɱɟɛɧɵɯ ɡɚɞɚɱ, ɜɨɡɦɨɠɧɨɫɬɶ 
ɪɚɡɦɟɳɟɧɢɹ ɭɱɟɛɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɚɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ, ɫɜɹɡɶ ɬɜɨɪɱɟɫɤɨɝɨ ɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ 
ɩɪɨɰɟɫɫɨɜ ɫ ɤɨɦɩɶɸɬɟɪɧɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ ɞɟɥɚɟɬ ɷɬɨɬ ɜɢɞ ɨɛɭɱɟɧɢɹ ɢɧɬɟɪɟɫɧɵɦ ɞɥɹ ɜɫɟɯ 
ɭɱɚɫɬɧɢɤɨɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ.  

ɋɟɬɶ ɢɧɬɟɪɧɟɬ ɫɨɞɟɪɠɢɬ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɛɟɫɩɥɚɬɧɵɯ ɫɟɪɜɢɫɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ 
ɩɪɨɜɨɞɢɬɶ ɨɛɭɱɟɧɢɟ ɞɢɫɬɚɧɰɢɨɧɧɨ. ɍɞɨɛɧɵɦ ɢɧɬɟɪɧɟɬ-ɫɟɪɜɢɫɨɦ ɞɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
ɹɜɥɹɟɬɫɹ ɢɧɬɟɪɚɤɬɢɜɧɵɟ ШЧ-ХТЧО ɞɨɫɤɢ ɢɥɢ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ, “ɛɟɥɵɟ ɞɨɫɤɢ”. ɋɭɳɟɫɬɜɭɟɬ 
ɧɟɫɤɨɥɶɤɨ ɬɢɩɨɜ on-line ɞɨɫɨɤ: Dabbleboard, Scribblar, Twiddla, Groupboard, Scriblink ɢ ɞɪ. ɉɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɬɚɤɢɯ ɞɨɫɨɤ ɜɨɡɦɨɠɧɚ ɤɨɥɥɟɤɬɢɜɧɚɹ ɪɚɛɨɬɚ ɧɟɫɤɨɥɶɤɢɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ 
ɨɞɧɨɜɪɟɦɟɧɧɨ. ȿɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɚɬɶ ɫ ɬɟɤɫɬɨɦ ɢ ɢɡɨɛɪɚɠɟɧɢɟɦ, ɫɨɡɞɚɜɚɬɶ ɡɚɦɟɬɤɢ, 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɢ ɫɨɡɞɚɜɚɬɶ ɧɨɜɵɟ ɮɢɝɭɪɵ.  

ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ШЧ-ХТЧО ɞɨɫɤɚ TаТННХК, ɬ.ɤ. ɨɧɚ ɨɛɥɚɞɚɟɬ ɩɪɟɢɦɭɳɟɫɬɜɨɦ - 
ɩɨɞɞɟɪɠɤɚ ɪɭɫɫɤɢɯ ɲɪɢɮɬɨɜ. Ɍɚɤɠɟ ɩɨɡɜɨɥɹɟɬ ɨɛɳɚɬɶɫɹ ɫ ɩɨɦɨɳɶɸ ɜɢɞɟɨ ɢ ɱɚɬɚ, ɜɫɬɚɜɥɹɬɶ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɮɨɪɦɭɥɵ, ɪɚɛɨɬɚɬɶ ɫɨɜɦɟɫɬɧɨ ɫ ɬɟɤɫɬɨɜɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. Ɋɟɫɭɪɫ ɧɚɯɨɞɢɬɫɹ 
ɩɨ ɚɞɪɟɫɭμ СЭЭЩμ//ааа.ЭаТННХК.МШЦ/. Ƚɥɚɜɧɚɹ ɫɬɪɚɧɢɰɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ ɧɭɠɧɨ ɧɚɠɚɬɶ ɤɧɨɩɤɭ GЇ. Ɉɫɭɳɟɫɬɜɢɬɫɹ ɩɟɪɟɯɨɞ ɤ ɪɚɛɨɱɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɞɨɫɤɢ ɫ ɧɟɨɛɯɨɞɢɦɵɦ ɢɧɫɬɪɭɦɟɧɬɚɪɢɟɦ.  

Ⱦɥɹ ɩɪɢɝɥɚɲɟɧɢɹ ɫɨɚɜɬɨɪɨɜ ɤ ɪɚɛɨɬɟ ɧɚ ɞɨɫɤɟ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɧɨɩɤɭ IЧЯТЭО ɢ 
ɜɩɢɫɚɬɶ ɚɞɪɟɫɚ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɵ ɬɟɯ, ɤɨɝɨ ɜɵ ɩɪɢɝɥɚɲɚɟɬɟ ɤ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɟ. 

ɋɨɯɪɚɧɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɞɨɫɤɟ ɩɪɨɢɫɯɨɞɢɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨ ɚɞɪɟɫɭ ɫɬɪɚɧɢɰɵ, ɧɚ 
ɤɨɬɨɪɨɣ ɜɵ ɪɚɛɨɬɚɟɬɟ. ȿɫɥɢ ɜɵ ɡɚɯɨɬɢɬɟ ɜɟɪɧɭɬɫɹ ɤ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɞɨɫɤɟ ɱɟɪɟɡ ɧɟɤɨɬɨɪɨɟ 
ɜɪɟɦɹ,ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɧɨɦɟɪ ɫɟɚɧɫɚ. 

Ɋɚɛɨɬɚɬɶ ɜ TаТННХК ɦɨɠɧɨ ɜ ɧɟɫɤɨɥɶɤɢɯ ɪɟɠɢɦɚɯ. Ɋɟɠɢɦ “ɩɟɫɨɱɧɢɰɚ” ɹɜɥɹɟɬɫɹ 
ɨɡɧɚɤɨɦɢɬɟɥɶɧɵɦ ɢ ɩɨɡɜɨɥɹɟɬ ɪɚɛɨɬɚɬɶ ɦɧɨɝɢɦ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɚ ɨɞɧɨɣ ɞɨɫɤɟ. 
Ɋɟɠɢɦ ɛɟɡ ɪɟɝɢɫɬɪɚɰɢɢ ɢɦɟɟɬ ɨɝɪɚɧɢɱɟɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɛɨɬɵ, ɧɟ ɩɨɡɜɨɥɹɟɬ ɞɟɥɚɬɶ 
“ɫɧɢɦɤɨɜ” ɞɨɫɤɢ. Ɋɟɠɢɦ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ ɢɦɟɟɬ ɫɚɦɵɟ ɛɨɥɶɲɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɛɨɬɵ ɫ ɞɨɫɤɨɣ. 

Ⱦɨɫɤɭ ɭɞɨɛɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɨɛɭɱɟɧɢɟ ɞɟɬɟɣ ɧɚɱɚɥɶɧɵɯ ɤɥɚɫɫɨɜ. 
Ɂɚɝɪɭɠɚɹ ɪɢɫɭɧɤɢ ɢ ɢɡɨɛɪɚɠɟɧɢɹ, ɩɨɞɝɨɬɨɜɥɟɧɧɵɟ ɜ ɞɪɭɝɢɯ ɩɪɢɥɨɠɟɧɢɹɯ, ɧɚɛɢɪɚɹ ɬɟɤɫɬ 
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ɜɨɩɪɨɫɨɜ ɤ ɭɪɨɤɭ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɪɚɛɨɬɭ ɧɚ ɞɨɫɤɟ ɜɢɡɭɚɥɶɧɨ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɣ ɢ ɢɧɬɟɪɟɫɧɨɣ. 
ɇɚ ШЧ-ХТЧО ɞɨɫɤɟ ɥɟɝɤɨ ɫɬɪɨɢɬɶ ɫɯɟɦɵ (ɪɢɫ.1). 

 

  
Ɋɢɫ. 1 - Ƚɥɚɜɧɚɹ ɫɬɪɚɧɢɰɚ ɪɟɫɭɪɫɚ TаТННХК 

 
Ɇɨɠɧɨ ɡɚɝɪɭɡɢɬɶ ɧɚ ɞɨɫɤɭ ɥɸɛɭɸ ɜɟɛ-ɫɬɪɚɧɢɰɭ, ɩɪɨɫɦɚɬɪɢɜɚɬɶ ɟɟ ɤɨɥɥɟɤɬɢɜɧɨ ɜ 

ɪɟɠɢɦɟ ШЧ-ХТЧО, ɞɟɥɚɬɶ ɧɚ ɧɟɣ ɩɨɦɟɬɤɢ. Ɍɟɤɫɬɨɜɵɟ ɞɨɤɭɦɟɧɬɵ ɦɨɠɧɨ ɪɚɡɦɟɳɚɬɶ ɧɚ ШЧ-line 
ɞɨɫɤɟ, ɱɢɬɚɬɶ ɢɯ ɫɨɜɦɟɫɬɧɨ ɢ ɞɟɥɚɬɶ ɨɛɳɢɟ ɩɨɦɟɬɤɢ. 

ɂɧɬɟɪɧɟɬ-ɞɨɫɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɞɨɛɧɵɣ ɫɨɜɪɟɦɟɧɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ 
ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɡɚɧɹɬɢɣ ɢ ɦɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɦ 
ɩɪɨɰɟɫɫɟ ɞɥɹ ɭɱɚɳɢɯɫɹ ɪɚɡɧɨɝɨ ɭɪɨɜɧɹ (ɪɢɫ.β). 

 

 
Ɋɢɫ. β - TаТННХК ɜ ɪɚɛɨɬɟ 
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Ʌɢɬɟɪɚɬɭɪɚ 
1. http://blognauroke.blogspot.com/2010/01/twiddla.html.  
2. http://www.webmeetings.ru/news/4524/.   
 

ɂɋɉɈɅɖɁɈȼȺɇɂȿ ɂɇɌȿɊɇȿɌ-ɂɇɋɌɊɍɆȿɇɌɈȼ ȾɅə ɈɊȽȺɇɂɁȺɐɂɂ 
ɋɈȼɆȿɋɌɇɈɃ ɊȺȻɈɌɕ ɋɌɍȾȿɇɌɈȼ 

ɉɚɧɚɫɟɧɤɨ Ⱥ.Ⱥ. ɫɬ.ɝɪ.Ʉɂ-11ɞ 
Ȼɚɪɛɚɪɭɤ Ʌ.ȼ. ɚɫɫɢɫɬɟɧɬ ɤɚɮɟɞɪɵ Ʉɂ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦ. ȼ. Ⱦɚɥɹ (ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤ) 
Ɉɞɧɢɦ ɢɡ ɜɚɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɚɭɞɢɬɨɪɧɨɣ ɢ ɜɧɟɚɭɞɢɬɨɪɧɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɨɜ ɹɜɥɹɟɬɫɹ 

ɫɨɜɦɟɫɬɧɚɹ ɪɚɛɨɬɚ. ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɩɨɡɜɨɥɹɸɬ ɨɪɝɚɧɢɡɨɜɚɬɶ ɷɮɮɟɤɬɢɜɧɭɸ 
ɤɨɦɦɭɧɢɤɚɰɢɸ ɦɟɠɞɭ ɫɬɭɞɟɧɬɚɦɢ ɢ ɩɪɟɩɨɞɚɜɚɬɟɥɟɦ, ɚ ɬɚɤɠɟ ɩɪɨɮɟɫɫɢɨɧɚɥɚɦɢ ɜ ɢɡɭɱɚɟɦɨɣ 
ɨɛɥɚɫɬɢ, ɞɟɥɢɬɶɫɹ ɦɚɬɟɪɢɚɥɚɦɢ ɢ ɩɥɚɧɢɪɨɜɚɬɶ ɪɚɛɨɬɭ.  

ɐɟɥɶ ɪɚɛɨɬɵ – ɪɚɫɫɦɨɬɪɟɬɶ ɧɚɢɛɨɥɟɟ ɭɞɨɛɧɵɟ ɢ ɷɮɮɟɤɬɢɜɧɵɟ ɢɧɬɟɪɧɟɬ-ɢɧɫɬɪɭɦɟɧɬɵ 
ɞɥɹ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɨɜ. 

ȼ ɤɚɱɟɫɬɜɟ ɢɧɫɬɪɭɦɟɧɬɨɜ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɥɨɝɢ, ɫɨɰɢɚɥɶɧɵɟ 
ɫɟɬɢ ɢ ɫɚɣɬɵ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɫɨɨɛɳɟɫɬɜ, ɜɢɪɬɭɚɥɶɧɵɟ ɤɥɚɫɫɧɵɟ ɤɨɦɧɚɬɵ ɢ ɪɚɛɨɱɢɟ ɫɪɟɞɵ, 
ɝɪɭɩɩɨɜɵɟ ɤɚɥɟɧɞɚɪɢ, ɫɟɪɜɢɫɵ ɞɥɹ ɨɛɦɟɧɚ ɫɨɨɛɳɟɧɢɹɦɢ ɢ ɷɥɟɤɬɪɨɧɧɭɸ ɩɨɱɬɭ. 

ɋɨɰɢɚɥɶɧɚɹ ɫɟɬɶ (ɢɧɬɟɪɧɟɬ-ɫɟɬɶ) – ɢɧɬɟɪɚɤɬɢɜɧɵɣ ɦɧɨɝɨɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɜɟɛ-ɫɚɣɬ, 
ɤɨɧɬɟɧɬ ɤɨɬɨɪɨɝɨ ɧɚɩɨɥɧɹɟɬɫɹ ɫɚɦɢɦɢ ɭɱɚɫɬɧɢɤɚɦɢ ɫɟɬɢ. ɋɨɰɢɚɥɶɧɚɹ ɫɟɬɶ ɧɚɩɪɚɜɥɟɧɚ ɧɚ 
ɩɨɫɬɪɨɟɧɢɟ ɫɨɨɛɳɟɫɬɜ ɜ ɂɧɬɟɪɧɟɬɟ ɢɡ ɥɸɞɟɣ ɫɨ ɫɯɨɠɢɦɢ ɢɧɬɟɪɟɫɚɦɢ ɢ/ɢɥɢ ɞɟɹɬɟɥɶɧɨɫɬɶɸ. 
ɋɚɣɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɭɸ ɫɨɰɢɚɥɶɧɭɸ ɫɪɟɞɭ, ɩɨɡɜɨɥɹɸɳɭɸ ɨɛɳɚɬɶɫɹ 
ɝɪɭɩɩɟ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɨɛɴɟɞɢɧɟɧɧɵɯ ɨɛɳɢɦ ɢɧɬɟɪɟɫɨɦ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ ɢ ɬɟɦɚɬɢɱɟɫɤɢɟ 
ɮɨɪɭɦɵ, ɨɫɨɛɟɧɧɨ ɨɬɪɚɫɥɟɜɵɟ, ɤɨɬɨɪɵɟ ɚɤɬɢɜɧɨ ɪɚɡɜɢɜɚɸɬɫɹ ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ.  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɰɢɚɥɶɧɵɯ ɫɟɬɟɣ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɫɨɨɛɳɟɫɬɜ ɜ ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ 
ɩɨɯɨɠɟ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɛɥɨɝɨɜ. Ɋɚɡɧɢɰɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɟɫɥɢ ɛɥɨɝ ɜɟɞɟɬ ɨɞɢɧ ɱɟɥɨɜɟɤ, ɬɨ 
ɫɨɨɛɳɟɫɬɜɚ ɨɛɴɟɞɢɧɹɸɬ ɦɧɨɝɢɯ ɩɪɨɮɟɫɫɢɨɧɚɥɨɜ, ɤɨɬɨɪɵɟ ɨɛɫɭɠɞɚɸɬ ɚɤɬɭɚɥɶɧɵɟ ɜɨɩɪɨɫɵ 
ɬɟɨɪɢɢ ɢ ɩɪɚɤɬɢɤɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɨɛɳɟɫɬɜɨ ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɤɪɭɝ ɜɨɩɪɨɫɨɜ ɫ ɪɚɡɧɵɯ ɬɨɱɟɤ 
ɡɪɟɧɢɹ. ȼɵ ɢ ɜɚɲɢ ɫɬɭɞɟɧɬɵ ɦɨɝɭɬ ɜɤɥɸɱɚɬɶɫɹ ɜ ɪɚɛɨɬɭ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɫɨɨɛɳɟɫɬɜɚ. ȼ 
ɷɬɨɦ ɫɥɭɱɚɟ ɞɢɫɤɭɫɫɢɹ ɫɨ ɫɬɭɞɟɧɬɚɦɢ ɜɵɯɨɞɢɬ ɡɚ ɪɚɦɤɢ ɚɭɞɢɬɨɪɢɢ ɢ ɭɱɟɛɧɨɣ ɩɪɨɝɪɚɦɦɵ, 
ɜɤɥɸɱɚɟɬ ɩɪɢɤɥɚɞɧɵɟ ɢ ɩɪɚɤɬɢɱɟɫɤɢɟ ɜɨɩɪɨɫɵ, ɱɬɨ ɩɨɜɵɲɚɟɬ ɦɨɬɢɜɚɰɢɸ ɫɬɭɞɟɧɬɨɜ. ȼɵ 
ɬɚɤɠɟ ɦɨɠɟɬɟ ɫɨɡɞɚɬɶ ɫɜɨɸ ɫɨɰɢɚɥɶɧɭɸ ɫɟɬɶ, ɢɫɩɨɥɶɡɭɸ ɨɞɢɧ ɢɡ ɛɟɫɩɥɚɬɧɵɯ ɫɟɪɜɢɫɨɜ. 

Ning (http://www.ning.com) – ɫɟɪɜɢɫ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɫɨɨɛɳɟɫɬɜ ɢ ɫɟɬɟɣ. 
ɉɪɢɦɟɪɨɦ ɬɚɤɨɣ ɫɟɬɢ ɹɜɥɹɸɬɫɹ ɫɨɨɛɳɟɫɬɜɚ О-δОКЫЧТЧР PRЇ (СЭЭЩμ//ааа.ОХОКЫЧТЧРЩЫШ.ЫЮ/) ɢ E-
learning.by (http://beleducation.ning.com/). 

Scribbler.ru – ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɚɹ ɫɬɭɞɟɧɱɟɫɤɚɹ ɫɨɰɢɚɥɶɧɚɹ ɫɟɬɶ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɚɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɯɪɚɧɢɬɶ ɮɚɣɥɵ, ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɫɬɭɞɟɧɱɟɫɤɢɟ ɫɨɨɛɳɟɫɬɜɚ, ɜɟɫɬɢ ɛɥɨɝɢ, 
ɡɚɩɨɥɧɹɬɶ ɭɱɟɛɧɵɣ ɤɚɥɟɧɞɚɪɶ ɢ ɪɚɫɩɢɫɚɧɢɟ, ɡɚɩɨɥɧɹɬɶ ɥɟɧɬɭ ɫɨɛɵɬɢɣ ɢ ɞɪ. 

Elgg (http://www.elgg.ШЫР/), ɹɜɥɹɟɬɫɹ ɛɟɫɩɥɚɬɧɨɣ ɩɥɚɬɮɨɪɦɨɣ ɞɥɹ ɫɨɡɞɚɧɢɹ ɫɨɰɢɚɥɶɧɵɯ 
ɫɟɬɟɣ. Ɉɧɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɭɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɡɚɩɭɫɤɚɬɶ 
ɫɨɛɫɬɜɟɧɧɵɣ ɫɚɣɬ ɫɨɰɢɚɥɶɧɨɣ ɫɟɬɢ, ɛɭɞɶ ɬɨ ɨɛɳɟɞɨɫɬɭɩɧɵɟ (ɧɚɩɪɢɦɟɪ, FКМОЛШШФ) ɢɥɢ 
ɤɨɪɩɨɪɚɬɢɜɧɵɟ (ɧɚɩɪɢɦɟɪ, εТМЫШЬoft Sharepoint). 

ȼɢɤɢ — (ɚɧɝɥ. аТФТ) ɜɟɛ-ɫɚɣɬ, ɫɬɪɭɤɬɭɪɭ ɢ ɫɨɞɟɪɠɢɦɨɟ ɤɨɬɨɪɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɢ ɦɨɝɭɬ 
ɫɨɨɛɳɚ ɢɡɦɟɧɹɬɶ ɫ ɩɨɦɨɳɶɸ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ ɫɚɦɢɦ ɫɚɣɬɨɦ. 

Ɉɩɵɬ ɨɪɝɚɧɢɡɚɰɢɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɩɪɨɟɤɬɨɜ ɜ ɪɚɦɤɚɯ аТФТ-ɫɪɟɞɵ ɩɨɤɚɡɵɜɚɟɬ ɜɵɫɨɤɢɣ 
ɭɪɨɜɟɧɶ ɚɤɬɢɜɧɨɫɬɢ ɭɱɚɫɬɧɢɤɨɜ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɯ ɪɚɛɨɬɵ ɢ ɫɟɬɟɜɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ. 
Ʉɨɦɦɭɧɢɤɚɬɢɜɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɚɥɢɡɭɸɬɫɹ ɱɟɪɟɡ ɫɨɜɦɟɫɬɧɨɟ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɫɬɪɚɧɢɰ, ɚ 
ɬɚɤɠɟ ɩɨɫɪɟɞɫɬɜɨɦ ɷɥɟɤɬɪɨɧɧɵɯ ɨɛɫɭɠɞɟɧɢɣ ɜ аТФТ ɢɥɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɪɟɞɚɯ, ɬɚɤɢɯ ɤɚɤ 
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ɱɚɬ ɢɥɢ ɮɨɪɭɦ. ɉɪɨɟɤɬɧɵɣ ɯɚɪɚɤɬɟɪ ɪɚɛɨɬɵ, ɫɨɬɪɭɞɧɢɱɟɫɬɜɨ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɟɞɢɧɨɝɨ 
ɩɪɨɞɭɤɬɚ ɫɨɜɦɟɫɬɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚɩɨɥɧɹɸɬ ɫɦɵɫɥɨɦ ɪɚɛɨɬɭ ɫɬɭɞɟɧɬɨɜ ɢ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ, 
ɭɱɚɳɢɯɫɹ ɲɤɨɥ, ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɨɞɟɪɠɚɬɟɥɶɧɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ, ɨɛɦɟɧ ɡɧɚɧɢɹɦɢ, ɨɰɟɧɤɭ ɢ 
ɩɨɫɬɨɹɧɧɨɟ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɪɚɛɨɬ. 

Ⱦɥɹ ɫɨɩɪɨɜɨɠɞɟɧɢɹ ɜɧɟɚɭɞɢɬɨɪɧɨɣ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɨɜ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɨɥɶɲɢɧɫɬɜɨ 
ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜɵɲɟ ɢɧɫɬɪɭɦɟɧɬɨɜ. Ɉɞɧɚɤɨ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɦɢ ɹɜɥɹɸɬɫɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ 
ɫɨɨɛɳɟɫɬɜɚ, ɛɥɨɝɢ ɢ ɬɜɢɬɬɟɪ. 

Ȼɥɨɝ – ɷɬɨ ɂɧɬɟɪɧɟɬ-ɫɚɣɬ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɫɨɡɞɚɧ ɞɥɹ ɥɢɱɧɵɯ ɢɥɢ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɰɟɥɟɣ, ɨɞɧɢɦ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦɢ ɚɜɬɨɪɚɦɢ. Ɂɚɩɢɫɢ ɛɥɨɝɚ ɪɚɫɩɨɥɨɠɟɧɵ ɜ 
ɨɛɪɚɬɧɨɦ ɯɪɨɧɨɥɨɝɢɱɟɫɤɨɦ ɩɨɪɹɞɤɟ. 

Ɉɫɧɨɜɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɛɥɨɝɚμ 
- ɨɛɭɱɟɧɢɟ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɢ ɩɪɨɫɬɪɚɧɫɬɜɚ (ɧɭɠɟɧ ɬɨɥɶɤɨ ɤɨɦɩɶɸɬɟɪ ɢ 

ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɢɧɬɟɪɧɟɬɭ)ν 
- ɩɨɥɭɱɟɧɢɟ ɫɚɦɨɣ ɚɤɬɭɚɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢν 
- ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɨɛɳɚɬɶɫɹ ɢ ɡɚɞɚɬɶ ɜɨɩɪɨɫɵ ɩɪɨɮɟɫɫɢɨɧɚɥɚɦ (ɛɥɨɝɝɟɪɚɦɢ)ν 
- ɪɚɡɦɟɳɟɧɢɟ ɜɵɩɨɥɧɟɧɧɵɯ ɞɨɦɚɲɧɢɯ ɡɚɞɚɧɢɣ. 
Ȼɥɨɝ ɤɚɠɞɨɝɨ ɱɟɥɨɜɟɤɚ – ɟɝɨ ɜɢɡɢɬɧɚɹ ɤɚɪɬɨɱɤɚ. Ⱥ ɜɢɡɢɬɧɚɹ ɤɚɪɬɨɱɤɚ ɞɨɥɠɧɚ ɛɵɬɶ 

ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɣ. ɗɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɬɨɦɭ, ɱɬɨ ɫɬɭɞɟɧɬ ɜ ɩɪɨɰɟɫɫɟ ɜɟɞɟɧɢɹ ɫɜɨɟɝɨ ɫɨɛɫɬɜɟɧɧɨɝɨ 
ɛɥɨɝɚ ɫɥɟɞɢɬ ɡɚ ɟɝɨ ɫɨɞɟɪɠɚɧɢɟɦ. ȼ ɩɪɨɰɟɫɫɟ ɜɟɞɟɧɢɹ ɫɬɭɞɟɧɬ ɞɨɥɠɟɧ ɩɪɨɣɬɢ ɬɪɢ ɷɬɚɩɚμ 
«ɩɨɢɫɤ», «ɮɢɥɶɬɪɚɰɢɹ» ɢ «ɩɭɛɥɢɤɚɰɢɹ» ɢɧɮɨɪɦɚɰɢɢ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɛɥɨɝɨɜμ 
- ɩɨɦɨɝɚɟɬ ɫɬɭɞɟɧɬɚɦɢ ɫɬɚɬɶ ɷɤɫɩɟɪɬɚɦɢ ɜ ɢɡɭɱɚɟɦɨɣ ɨɛɥɚɫɬɢν 
- ɭɫɢɥɢɜɚɟɬ ɢɧɬɟɪɟɫ ɤ ɩɪɨɰɟɫɫɭ ɨɛɭɱɟɧɢɹ (ɧɨɜɢɡɧɚ ɬɟɯɧɨɥɨɝɢɣ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ 

ɦɨɬɢɜɢɪɭɸɳɢɯ ɮɚɤɬɨɪɨɜ ɜ ɨɛɭɱɟɧɢɢν 
- ɞɚɟɬ ɭɱɚɳɢɦɫɹ ɩɪɚɜɨ ɩɪɢɧɢɦɚɬɶ ɭɱɚɫɬɢɟ ɜ ɫɨɰɢɚɥɶɧɵɯ ɩɪɨɰɟɫɫɚɯ (ɛɥɨɝɢ ɜɵɜɨɞɹɬ 

ɜɵɩɨɥɧɹɟɦɵɟ ɡɚɞɚɧɢɹ ɡɚ ɪɚɦɤɢ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ «ɩɪɟɩɨɞɚɜɚɬɟɥɶ-
ɫɬɭɞɟɧɬ», ɩɨɡɜɨɥɹɹ ɜɫɟɦ ɠɟɥɚɸɳɢɦ ɨɰɟɧɢɬɶ ɢ ɩɪɨɤɨɦɦɟɧɬɢɪɨɜɚɬɶ ɪɚɛɨɬɵ ɭɱɚɳɢɯɫɹ)ν 

- ɨɬɤɪɵɜɚɟɬ ɧɨɜɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɪɚɛɨɬɵ ɜ ɤɥɚɫɫɟ ɢ ɡɚ ɟɝɨ ɩɪɟɞɟɥɚɦɢ (ɜɟɞɟɧɢɟ ɛɥɨɝɚ 
ɩɨɡɜɨɥɹɟɬ ɤɚɠɞɨɦɭ ɭɱɟɧɢɤɭ ɩɪɢɧɹɬɶμ  

1. ɭɱɚɫɬɢɟ ɜ ɞɢɫɤɭɫɫɢɢ ɢ ɩɨɥɭɱɢɬɶ ɤɨɦɦɟɧɬɚɪɢɣ ɨɬ ɬɪɟɬɶɢɯ ɥɢɰ)ν 
2. ɭɱɢɬ ɝɪɚɦɨɬɧɨ ɢɡɥɚɝɚɬɶ ɫɜɨɢ ɦɵɫɥɢ ɜ ɩɢɫɶɦɟɧɧɨɣ ɮɨɪɦɟν 
3. ɭɱɢɬ ɚɪɝɭɦɟɧɬɢɪɨɜɚɧɨ ɜɟɫɬɢ ɞɢɫɤɭɫɫɢɸ. 
ɉɥɚɬɮɨɪɦɵ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɛɥɨɝɨɜμ 
www.livejournal.com; www.classblogmeister.com; www.blogger.com; www.liveinternet.ru; 

www.wordpress.com; www.diary.ru; www.blog.ru 
TаТЭЭОЫ (ɨɬ ɚɧɝɥ. ЭаТЭ — «ɳɟɛɟɬɚɬɶ», «ɛɨɥɬɚɬɶ») – ɢɧɬɟɪɧɟɬ-ɫɚɣɬ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ 

ɫɢɫɬɟɦɭ ɦɢɤɪɨɛɥɨɝɨɜ, ɩɨɡɜɨɥɹɸɳɢɣ ɩɨɥɶɡɨɜɚɬɟɥɹɦ ɨɬɩɪɚɜɥɹɬɶ ɤɨɪɨɬɤɢɟ ɬɟɤɫɬɨɜɵɟ 
ɫɨɨɛɳɟɧɢɹ (ɞɨ 140 ɫɢɦɜɨɥɨɜ), ɢɫɩɨɥɶɡɭɹ ɜɟɛ-ɢɧɬɟɪɮɟɣɫ, SεS ɢɥɢ ɫɬɨɪɨɧɧɢɟ ɩɪɨɝɪɚɦɦɵ-
ɤɥɢɟɧɬɵ. 

ɇɚɪɚɫɬɚɸɳɚɹ ɩɨɩɭɥɹɪɧɨɫɬɶ ɦɢɤɪɨɛɥɨɝɝɢɧɝɚ ɜ ɦɢɪɟ ɡɚɫɬɚɜɥɹɟɬ ɜɵɩɭɫɤɧɢɤɨɜ 
ɩɟɞɚɝɨɝɢɱɟɫɤɢɯ ɜɭɡɨɜ, ɨɛɪɚɳɚɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɷɬɨɬ ɨɱɟɧɶ ɭɞɨɛɧɵɣ ɫɟɪɜɢɫ. ȼ ɋɒȺ, ɪɨɞɢɧɟ 
FКМОЛШШФ, δТЯОУШЮЫЧКХ, ВШЮTЮЛО ɢ ɞɪɭɝɢɯ ɩɨɥɟɡɧɵɯ ɢɧɬɟɪɧɟɬ-ɪɟɫɭɪɫɨɜ, TаТЭЭОЫ 
(СЭЭЩμ//ааа.ЭаТЭЭОЫ.МШЦ) ɜɫɟ ɛɨɥɶɲɟ ɢ ɛɨɥɶɲɟ ɜɯɨɞɢɬ ɜ ɠɢɡɧɶ ɥɸɞɟɣ, ɢ ɩɨɷɬɨɦɭ 
ɧɟɭɞɢɜɢɬɟɥɶɧɨ, ɱɬɨ ɦɧɨɝɢɟ ɩɪɟɩɨɞɚɜɚɬɟɥɢ ɧɚɱɢɧɚɸɬ ɷɤɫɩɟɪɢɦɟɧɬɢɪɨɜɚɬɶ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɬɨɬ 
ɩɨɩɭɥɹɪɧɟɣɲɢɣ ɪɟɫɭɪɫ ɢ ɜ ɤɚɱɟɫɬɜɟ ɭɱɟɛɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ.  

Ɂɚɪɭɛɟɠɧɵɣ ɨɩɵɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ TаТЭЭОЫ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞɵ ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ. TаТЭЭОЫ ɡɚ ɩɨɫɥɟɞɧɢɟ ɩɚɪɭ ɥɟɬ ɫɬɚɥ ɨɱɟɧɶ ɭɡɧɚɜɚɟɦɵɦ 
ɢɧɬɟɪɧɟɬ-ɫɚɣɬɨɦ, ɩɨɷɬɨɦɭ ɧɟɭɞɢɜɢɬɟɥɶɧɨ, ɱɬɨ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨ ɜɪɟɦɹ ɡɚɧɹɬɢɣ ɩɪɢɜɥɟɤɚɟɬ 
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ɜɧɢɦɚɧɢɟ ɫɬɭɞɟɧɬɨɜ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ TаТЭЭОЫ ɜ ɤɚɱɟɫɬɜɟ ɭɱɟɛɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ 
ɩɨɡɜɨɥɹɟɬ ɞɨɛɢɬɶɫɹ ɥɨɹɥɶɧɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɢ ɚɤɬɢɜɢɡɢɪɭɟɬ ɢɯ ɢɧɬɟɪɟɫ ɤ ɭɱɟɛɟ.  

TаТЭЭОЫ ɤɚɤ ɭɧɢɜɟɪɫɚɥɶɧɨɟ ɫɪɟɞɫɬɜɨ ɤɨɦɦɭɧɢɤɚɰɢɣ TаТЭЭОЫ ɩɪɟɞɥɚɝɚɟɬ ɧɨɜɵɟ 
ɜɨɡɦɨɠɧɨɫɬɢ ɷɮɮɟɤɬɢɜɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ ɜ ɚɭɞɢɬɨɪɢɹɯ ɢ ɡɚ ɢɯ ɩɪɟɞɟɥɚɦɢ. ɉɪɢɦɟɪɵ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ TаТЭЭОЫμ 

- Ɋɚɡɦɟɳɟɧɢɟ ɨɛɴɹɜɥɟɧɢɣ ɜ TаТЭЭОЫ ɩɨɡɜɨɥɹɟɬ ɨɩɟɪɚɬɢɜɧɨ ɞɨɧɟɫɬɢ ɧɭɠɧɭɸ ɢɧɮɨɪɦɚɰɢɸ 
ɞɨ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɡɚɧɹɬɢɟ ɩɟɪɟɧɟɫɟɧɨ ɧɚ ɞɪɭɝɨɟ ɜɪɟɦɹ ɢɥɢ ɜ ɞɪɭɝɭɸ 
ɚɭɞɢɬɨɪɢɸ, ɬɨ ɫɬɭɞɟɧɬɵ ɦɨɝɭɬ ɭɡɧɚɬɶ ɷɬɨ ɜ ɤɪɚɬɱɚɣɲɢɟ ɫɪɨɤɢ. 

- ȼɨɡɦɨɠɧɨɫɬɶ ɞɟɥɢɬɶɫɹ ɫɫɵɥɤɚɦɢ. ȿɫɥɢ ɜɵ ɯɨɬɢɬɟ ɩɨɞɟɥɢɬɶɫɹ ɢɧɬɟɪɟɫɧɨɣ ɫɬɚɬɶɟɣ ɫɨ 
ɫɬɭɞɟɧɬɚɦɢ, ɩɪɨɫɬɨ ɪɚɡɦɟɫɬɢɬɟ ɫɫɵɥɤɭ ɞɥɹ ɟɟ ɩɪɨɫɦɨɬɪɚ ɢɥɢ ɫɤɚɱɢɜɚɧɢɹ ɧɚ ɫɜɨɟɣ TаТЭЭОЫ-
ɫɬɪɚɧɢɰɟ. 

- ɉɪɨɜɟɞɟɧɢɟ ɨɩɪɨɫɨɜ. ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɦɨɦɟɧɬ ɷɬɨ ɧɚɢɛɨɥɟɟ ɛɵɫɬɪɵɣ ɫɩɨɫɨɛ ɩɨɥɭɱɢɬɶ 
ɨɛɪɚɬɧɭɸ ɫɜɹɡɶ ɭ ɝɪɭɩɩɵ ɥɸɞɟɣ ɩɨ ɥɸɛɨɦɭ ɜɨɩɪɨɫɭ. 

- ɑɬɟɧɢɟ TаТЭЭОЫ-ɛɥɨɝɨɜ ɢɡɜɟɫɬɧɵɯ ɞɟɹɬɟɥɟɣ ɧɚɭɤɢ, ɩɨɥɢɬɢɤɢ ɢ ɞɪɭɝɢɯ ɫɮɟɪ 
ɞɟɹɬɟɥɶɧɨɫɬɢ. Ɇɧɨɝɢɟ ɢɡɜɟɫɬɧɵɟ ɥɸɞɢ ɭɠɟ ɢɦɟɸɬ ɫɜɨɢ TаТЭЭОЫ-ɫɬɪɚɧɢɱɤɢ. ɂɯ ɟɠɟɞɧɟɜɧɨɟ 
ɩɪɨɫɦɚɬɪɢɜɚɧɢɟ ɩɨɡɜɨɥɢɬ ɭɡɧɚɬɶ ɩɨɫɥɟɞɧɢɟ ɧɨɜɨɫɬɢ ɩɨ ɢɧɬɟɪɟɫɭɸɳɟɣ ɬɟɦɚɬɢɤɟ. 

- əɡɵɤɨɜɵɟ ɩɨɞɤɚɫɬɵ. Ⱦɥɹ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ ɢɧɨɫɬɪɚɧɧɵɯ ɹɡɵɤɨɜ ɧɚɢɛɨɥɟɟ ɢɧɬɟɪɟɫɧɵɦ 
ɛɭɞɟɬ ɪɚɡɦɟɳɟɧɢɟ ɫɫɵɥɨɤ ɧɚ ɩɨɞɤɚɫɬɵ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɢɧɬɟɪɧɟɬ-ɢɧɫɬɪɭɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɩɨɦɨɝɭɬ 
ɨɪɝɚɧɢɡɨɜɚɬɶ ɫɨɜɦɟɫɬɧɭɸ ɪɚɛɨɬɭ ɫɬɭɞɟɧɬɨɜ, ɫɞɟɥɚɸɬ ɟɟ ɷɮɮɟɤɬɢɜɧɨɣ, ɭɞɨɛɧɨɣ, ɛɵɫɬɪɨɣ. 

ɂɫɩɨɥɶɡɨɜɚɧɧɵɟ ɢɫɬɨɱɧɢɤɢμ 
1. http://www.slideshare.net 
2. http://www.moluch.ru/archive/44/5317/ 
3. http://imc-peterhof.spb.ru/materialy-2011/materialy/sbornik-2012/materialy-sbornika-2012-
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ɊɈɁɊɈȻɄȺ ɌȺ ȾɈɋɅȱȾɀȿɇɇə ɆȺɌȿɆȺɌɂɑɇɈȲ ɆɈȾȿɅȱ 
ɊȿɄɌɂɎȱɄȺɐȱɃɇɈȲ ɄɈɅɈɇɂ ɋɌȺȾȱȲ ɄɊȿɄȱɇȽɍ ȼȺɄɍɍɆɇɈȽɈ ȽȺɁɈɃɅɘ 

ȼɨɥɤɨɝɨɧɨɜ ɋ.Ɇ. ɚɫɩ. ɤɚɮ. ȼɉɆ 

ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ ɉɨɪɤɭɹɧ Ɉ.ȼ., ɩɪɨɮ. ɞ.ɬ.ɧ. 
Ɍɟɯɧɨɥɨɝɿɱɧɢɣ ɿɧɫɬɢɬɭɬ ɋɇɍ ɿɦ. ȼ. Ⱦɚɥɹ (ɦ. ɋєɜєɪɨɞɨɧɟɰɶɤ) 

Ɉɞɧɢɦ ɡ ɧɚɣɜɚɠɥɢɜɿɲɢɯ ɡɚɜɞɚɧɶ, ɹɤɿ ɫɬɨɹɬɶ ɩɟɪɟɞ ɤɨɠɧɢɦ ɜɢɪɨɛɧɢɰɬɜɨɦ, є ɧɟɭɯɢɥɶɧɟ 
ɩɿɞɜɢɳɟɧɧɹ ɹɤɨɫɬɿ ɩɪɨɞɭɤɰɿʀ, ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɬɟɯɧɨɥɨɝɿʀ ɜɢɪɨɛɧɢɰɬɜɚ, ɩɿɞɜɢɳɟɧɧɹ ɧɚɞɿɣɧɨɫɬɿ 
ɬɚ ɹɤɨɫɬɿ ɭɫɬɚɬɤɭɜɚɧɧɹ ɜɢɪɨɛɿɜ. 

ɋɭɱɚɫɧɿ ɯɿɦɿɤɨ-ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɪɨɰɟɫɢ ɜɿɞɪɿɡɧɹɸɬɶɫɹ ɫɤɥɚɞɧɿɫɬɸ ɿ ɜɟɥɢɤɨɸ ɲɜɢɞɤɿɫɬɸ 
ɩɪɨɬɿɤɚɧɧɹ, ɚ ɬɚɤɨɠ ɱɭɬɥɢɜɿɫɬɸ ɞɨ ɜɿɞɯɢɥɟɧɧɹ ɪɟɠɢɦɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɨɫɶ ɧɨɪɦɚɥɶɧɢɯ ɳɨ 
ɡɧɚɱɢɬɶɫɹ, ɲɤɿɞɥɢɜɿɫɬɸ ɭɦɨɜ ɪɨɛɨɬɢ, ɜɢɛɭɯɨɜɨ- ɿ ɩɨɠɟɠɨɛɟɫɩɟɱɧɿɫɬɸ ɪɟɱɨɜɢɧ, ɹɤɿ 
ɩɟɪɟɪɨɛɥɹɸɬɶ. 

Ɂɜɚɠɚɸɱɢ ɧɚ ɰɟ, ɪɨɡɪɨɛɤɚ ɬɚ ɹɤɿɫɧɟ ɞɨɫɥɿɞɠɟɧɧɹ ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ 
ɨɛ′єɤɬɚ ɤɟɪɭɜɚɧɧɹ (ɌɈɄ) ɜɿɞɿɝɪɚɸɬɶ ɨɞɧɭ ɡ ɧɚɣɜɚɠɥɢɜɿɲɢɯ ɪɨɥɟɣ ɭ ɤɟɪɭɜɚɧɧɿ ɬɟɯɧɨɥɨɝɿɱɧɢɦ 
ɩɪɨɰɟɫɨɦ. 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɜɞɚɧɧɹμ ɪɨɡɪɨɛɤɚ ɬɚ ɞɨɫɥɿɞɠɟɧɧɹ ɦɚɬɟɦɢɱɧɨʀ ɦɨɞɟɥɿ ɪɟɤɬɢɮɿɤɚɰɿɣɧɨʀ 
ɤɨɥɨɧɢν ɜɢɡɧɚɱɟɧɧɹ ɩɚɪɚɦɟɬɪɿɜ, ɳɨ ɡɚɜɞɚɸɬɶ ɧɚɣɛɿɥɶɲɢɣ ɜɩɥɢɜ ɧɚ ɪɨɛɨɬɭ ɌɈɄ. 

Ɋɟɤɬɢɮɿɤɚɰɿɣɧɚ ɤɨɥɨɧɚ є ɫɤɥɚɞɧɢɦ ɬɟɯɧɨɥɨɝɿɱɧɢɦ ɨɛ′єɤɬɨɦ ɡ ɛɚɝɚɬɶɦɚ ɜɯɿɞɧɢɦɢ ɬɚ 
ɜɢɯɿɞɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ. Ⱦɥɹ ɛɿɥɶɲ ɬɨɱɧɨɝɨ ɪɨɡɪɚɯɭɧɤɭ ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ ɞɨɰɿɥɶɧɨ 
ɩɨɞɿɥɹɬɢ ɚɩɚɪɚɬ ɧɚ β ɱɚɫɬɢɧɢ – ɡɚɤɪɿɩɥɸɸɱɚ ɬɚ ɜɢɱɟɪɩɧɚ – ɬɚ ɪɨɡɥɹɞɚɬɢ ʀɯ ɹɤ ɨɤɪɟɦɿ 
ɬɟɯɧɨɥɨɝɿɱɧɿ ɨɛ′єɤɬɢ. 
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Ɋɨɡɪɨɛɤɚ ɦɚɬɟɦɚɬɢɱɧɨʀ ɦɨɞɟɥɿ ɩɨɱɢɧɚєɬɶɫɹ ɡ ɡɚɩɢɫɭ ɪɿɜɧɹɧɶ ɬɟɩɥɨɜɨɝɨ ɬɚ ɦɚɬɟɪɿɚɥɶɧɨɝɨ 
ɛɚɥɚɧɫɭμ 

-ɪɿɜɧɹɧɧɹ ɦɚɬɟɪɿɚɥɶɧɨɝɨ ɛɚɥɚɧɫɭ ɤɭɛɨɜɨʀ ɱɚɫɬɢɧɢ ɡɚ ɤɨɧɰɟɧɬɪɚɰɿєɸ ɭɩɚɪɟɧɨɝɨ  ɪɨɡɱɢɧɭ 
ɦɚє ɜɢɝɥɹɞμ  

nɤVp dmdmdmdm 
, 

ɞɟ ɪdm  – ɦɚɫɚ ɰɿɥɶɨɜɨɝɨ ɤɨɦɩɨɧɟɧɬɭ, ɳɨ ɧɚɞɯɨɞɢɬɶ ɭ ɤɭɛ ɡɿ ɫɜɿɠɢɦ ɪɨɡɱɢɧɨɦν Vdm  – ɦɚɫɚ 
ɰɿɥɶɨɜɨɝɨ ɤɨɦɩɨɧɟɧɬɭ, ɳɨ ɧɚɤɨɩɢɱɭєɬɶɫɹ ɭ ɤɭɛɿν ɤdm  – ɦɚɫɚ ɰɿɥɶɨɜɨɝɨ ɤɨɦɩɨɧɟɧɬɭ, ɳɨ 
ɜɿɞɜɨɞɢɬɶɫɹ ɡ ɭɩɚɪɟɧɢɦ ɪɨɡɱɢɧɨɦν ndm  - ɦɚɫɚ ɩɪɨɞɭɤɬɭ, ɹɤɚ ɦɨɠɟ ɜɢɬɪɚɱɚɬɢɫɹ ɡ ɜɬɨɪɢɧɧɨɸ 
ɩɚɪɨɸ. 

-ɪɿɜɧɹɧɧɹ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɭ ɳɨɞɨ ɬɟɦɩɟɪɚɬɭɪɢ ɜɢɱɟɪɩɧɨʀ ɱɚɫɬɢɧɢ ɪɟɤɬɢɮɿɤɚɰɿɣɧɨʀ 
ɤɨɥɨɧɢ ɦɚє ɜɢɝɥɹɞμ 

ɜTknp dmdmdqdqqd 
, 

ɞɟ dtTCFqd pppp
 – ɤɿɥɶɤɿɫɬɶ ɬɟɩɥɨɬɢ, ɹɤɚ ɧɚɞɯɨɞɢɬɶ ɡɿ ɫɜɿɠɢɦ ɪɨɡɱɢɧɨɦν dtTCIFdq ɜɜ )(    

-  ɤɿɥɶɤɿɫɬɶ ɬɟɩɥɨɬɢ, ɹɤɚ ɧɚɞɯɨɞɢɬɶ ɿɡ ɤɢɩ’ɹɬɢɥɶɧɢɤɚν dtTCFdq nnn   - ɤɿɥɶɤɿɫɬɶ ɬɟɩɥɨɬɢ, ɹɤɚ 
ɜɢɯɨɞɢɬɶ ɿɡ ɜɬɨɪɢɧɧɨɸ ɩɚɪɨɸν dtTCFdq kkk   - ɤɿɥɶɤɿɫɬɶ ɬɟɩɥɨɬɢ, ɹɤɚ ɜɢɯɨɞɢɬɶ ɡ ɭɩɚɪɟɧɢɦ 
ɪɨɡɱɢɧɨɦν dtTTSdq ɨɜT )(    -  ɤɿɥɶɤɿɫɬɶ ɬɟɩɥɨɬɢ, ɹɤɚ ɜɬɪɚɱɚєɬɶɫɹ ɭ ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ. 

ɉɿɫɥɹ ɞɢɮɟɪɟɧɰɿɸɜɚɧɧɹ ɪɿɜɧɹɧɶ ɡɚ ɤɨɠɧɢɦ ɬɟɯɧɨɥɨɝɿɱɧɢɦ ɩɚɪɚɦɟɬɪɨɦ, ɥɿɧɟɚɪɢɡɚɰɿʀ ɬɚ 
ɜɜɟɞɟɧɧɹ ɩɨɡɧɚɱɟɧɶ ɨɬɪɢɦɚєɦɨ ɫɢɫɬɟɦɭ ɪɿɜɧɹɧɶ, ɪɨɡɜ’ɹɡɚɜɲɢ ɹɤɭ ɜɿɞɧɨɫɧɨ 321 ,, yyy  ɦɢ 
ɨɬɪɢɦɚєɦɨ ɦɨɞɟɥɿ ɌɈɄ ɡɚ ɤɨɠɧɢɦ ɡ ɩɚɪɚɦɟɬɪɿɜ ɿɡ ɭɪɚɯɭɜɚɧɧɹɦ ɜɩɥɢɜɭ ɿɧɲɢɯμ 
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Ⱥɧɚɥɨɝɿɱɧɢɦ ɱɢɧɨɦ ɪɨɡɪɨɛɥɹєɬɶɫɹ ɦɨɞɟɥɶ ɞɥɹ ɡɚɤɪɿɩɥɸɸɱɨʀ ɱɚɫɬɢɧɢ ɤɨɥɨɧɢ. 
ȼɢɫɧɨɜɨɤμ ɨɬɪɢɦɚɧɿ ɦɨɞɟɥɿ ɞɨɡɜɨɥɹɸɬɶ ɩɪɨɚɧɚɥɿɡɭɜɚɬɢ ɌɈɄ ɧɚ ɫɬɿɣɤɿɫɬɶ ɬɚ ɨɛɪɚɬɢ 

ɬɟɯɧɨɥɨɝɿɱɧɿ ɩɚɪɚɦɟɬɪɢ, ɹɤɿ ɡɚɜɞɚɸɬɶ ɧɚɣɛɿɥɶɲɢɣ ɜɩɥɢɜ ɧɚ ɫɢɫɬɟɦɭ. ɐɟ ɞɨɡɜɨɥɹє 
ɧɚɥɚɝɨɞɢɬɢ ɪɨɛɨɬɭ ɫɢɫɬɟɦɢ, ɹɤɚ ɛɭɞɟ ɩɪɚɰɸɜɚɬɢ ɜ ɨɩɬɢɦɚɥɶɧɨɦɭ ɪɟɠɢɦɿ. 

 
ɊȿȺɄɌɈɊ ɇȺɇɈɄȺɌȺɅȱɁɍ ɇȺɎɌɈɉɊɈȾɍɄɌȱȼ əɄ ɈȻ’ЄɄɌ ɄȿɊɍȼȺɇɇə 

Ⱥɥɚɯɦɚɞ Ⱥɥɦɨɭ Ʉ., ɚɫɩɿɪɚɧɬ ɤɚɮ. Ʉȱɋɍ 
ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ ɉɨɪɤɭɹɧ Ɉ.ȼ., ɩɪɨɮ. ɞ.ɬ.ɧ. 

Ɍɟɯɧɨɥɨɝɿɱɧɢɣ ɿɧɫɬɢɬɭɬ ɋɇɍ ɿɦ. ȼ. Ⱦɚɥɹ (ɦ. ɋєɜєɪɨɞɨɧɟɰɶɤ) 
Ʉɚɬɚɥɿɬɢɱɧɢɣ ɤɪɟɤɿɧɝ – є ɨɞɧɢɦ ɡ ɧɚɣɛɿɥɶɲ ɪɨɡɩɨɜɫɸɞɠɟɧɢɯ ɭ ɫɜɿɬɿ ɩɪɨɰɟɫɿɜ 

ɜɬɨɪɢɧɧɨʀ ɩɟɪɟɪɨɛɤɢ ɧɚɮɬɢ, ɹɤɢɣ ɞɨɡɜɨɥɹє ɨɬɪɢɦɭɜɚɬɢ ɜɢɫɨɤɨɹɤɿɫɧɿ ɛɟɧɡɢɧɢ ɬɚ ɞɢɡɩɚɥɢɜɚ. 
ɍ ɡɜ’ɹɡɤɭ ɡ ɰɢɦ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɰɢɯ ɩɪɨɰɟɫɿɜ ɬɚ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɧɨɝɨ ɤɟɪɭɜɚɧɧɹ ɧɢɦɢ є 
ɚɤɬɭɚɥɶɧɢɦ ɡɚɜɞɚɧɧɹɦ. Ɂ ɦɟɬɨɸ ɜɢɪɿɲɟɧɧɹ ɰɶɨɝɨ ɡɚɜɞɚɧɧɹ ɛɭɥɨ ɪɨɡɝɥɹɧɭɬɨ ɨɫɧɨɜɧɢɣ 
ɫɬɪɭɤɬɭɪɧɢɣ ɟɥɟɦɟɧɬ – ɪɟɚɤɬɨɪ ɤɚɬɚɥɿɬɢɱɧɨɝɨ ɤɪɟɤɿɧɝɭ ɹɤ ɨɛ’єɤɬ ɤɟɪɭɜɚɧɧɹ. 

Ɋɟɚɤɬɨɪ, ɜ ɹɤɨɦɭ ɜɿɞɛɭɜɚєɬɶɫɹ ɄɄ ɧɚɮɬɨɩɪɨɞɭɤɬɿɜ, є ɫɤɥɚɞɧɢɦ ɨɛ’єɤɬɨɦ, ɛɨ ɩɿɞ ɱɚɫ 
ɄɄ ɜ ɪɟɚɤɬɨɪɿ ɨɞɧɨɱɚɫɧɨ ɩɪɨɬɿɤɚє ɞɟɤɿɥɶɤɚ ɯɿɦɿɱɧɢɯ ɪɟɚɤɰɿɣ (ɤɪɟɤɿɧɝ ɩɚɪɚɮɿɧɿɜ ɡ 
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ɭɬɜɨɪɟɧɧɹɦ ɧɢɡɶɤɨɦɨɥɟɤɭɥɹɪɧɢɯ ɩɚɪɚɮɿɧɿɜ ɿ ɧɚɮɬɟɧɿɜν  ɤɪɟɤɿɧɝ ɨɥɟɮɿɧɿɜ ɡ ɭɬɜɨɪɟɧɧɹɦ 
ɧɢɡɶɤɨɦɨɥɟɤɭɥɹɪɧɢɯ ɨɥɟɮɿɧɿɜν  ɞɟɚɥɤɿɥɭɜɚɧɧɹ ɚɥɤɿɥɚɪɨɦɚɬɢɱɧɢɯ ɫɩɨɥɭɤν  ɤɪɟɤɿɧɝ ɧɚɮɬɟɧɿɜ 
ɡ ɭɬɜɨɪɟɧɧɹɦ ɨɥɟɮɿɧɿɜ ɬɚ ɿɧɲɿ), ɧɚ ɩɪɨɬɿɤɚɧɧɹ ɹɤɢɯ ɜɩɥɢɜɚє ɛɚɝɚɬɨ ɮɚɤɬɨɪɿɜ. Ⱦɥɹ 
ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɩɪɨɰɟɫɿɜ, ɳɨ ɦɚɸɬɶ ɧɚɣɛɿɥɶɲɟ ɜɩɪɨɜɚɞɠɟɧɧɹ, ɫɭɬɬєɜɢɦ ɮɚɤɬɨɪɨɦ є  
ɚɤɬɢɜɧɿɫɬɶ ɤɚɬɚɥɿɡɚɬɨɪɚ, ɹɤɚ ɦɨɠɟ ɲɜɢɞɤɨ ɡɦɟɧɲɭɜɚɬɢɫɶ ɱɟɪɟɡ ɜɿɞɤɥɚɞɟɧɧɹ ɤɨɤɫɭ. ɇɨɜɚ 
ɬɟɯɧɨɥɨɝɿɹ, ɳɨ ɩɟɪɟɞɛɚɱɚє ɡɚɫɬɨɫɭɜɚɧɧɹ ɚɟɪɨɡɨɥɶɧɨɝɨ ɧɚɧɨɤɚɬɚɥɿɡɭ (ȺЧɋ) ɩɪɚɤɬɢɱɧɨ 
ɩɨɡɛɚɜɥɟɧɚ ɰɶɨɝɨ ɧɟɞɨɥɿɤɭ.  ɍ ɬɟɯɧɨɥɨɝɿʀ ȺЧɋ ɚɤɬɢɜɧɿɫɬɶ ɩɿɞɬɪɢɦɭєɬɶɫɹ ɛɟɡɩɟɪɟɪɜɧɨ ɞɨɜɝɨ 
ТЧ ЬТЭЮ ɡɚɜɞɹɤɢ ɦɟɯɚɧɨɯɿɦɿɱɧɿɣ ɚɤɬɢɜɚɰɿʀ.  

ȼ ɞɚɧɿɣ ɪɨɛɨɬɿ ɪɨɡɝɥɹɞɚɜɫɹ ɩɪɨɬɨɱɧɢɣ ɛɟɡɝɪɚɞɿєɧɬɧɢɣ ɚɩɚɪɚɬ ɡɦɿɲɭɜɚɧɧɹ. ɉɨɪɿɜɧɹɧɨ 
ɡ ɪɟɚɤɬɨɪɨɦ, ɳɨ ɩɪɚɰɸє ɡɚ ɤɥɚɫɢɱɧɨɸ ɬɟɯɧɨɥɨɝɿєɸ, ɞɥɹ ɪɟɚɤɬɨɪɭ ȺЧɋ  ɞɨɞɚɸɬɶɫɹ ɧɨɜɿ 
ɩɚɪɚɦɟɬɪɢ ɞɥɹ ɤɟɪɭɜɚɧɧɹ ɩɪɨɰɟɫɨɦμ ɱɚɫɬɨɬɚ ɤɨɥɢɜɚɧɶ ɤɚɬɚɥɿɬɢɱɧɨʀ ɫɢɫɬɟɦɢ, ɤɨɧɰɟɧɬɪɚɰɿɹ 
ɤɚɬɚɥɿɡɚɬɨɪɚ ɜ ɪɟɚɤɰɿɣɧɿɣ ɡɨɧɿ, ɱɚɫɬɤɚ ɬɚ ɬɢɩ ɞɢɫɩɟɪɝɭɸɱɨɝɨ ɦɚɬɟɪɿɚɥɭ ɬɚ, ɦɨɠɥɢɜɨ, ɿɧɲɿ, 
ɹɤɿ ɜ ɩɪɨɰɟɫɚɯ ɝɟɬɟɪɨɝɟɧɧɨɝɨ ɤɚɬɚɥɿɡɭ ɜɧɟɫɟɧɿ ɜ ɤɨɧɫɬɚɧɬɭ ɲɜɢɞɤɨɫɬɿ ɿɡ-ɡɚ ɧɟɦɨɠɥɢɜɨɫɬɿ ʀɯ 
ɨɩɟɪɚɬɢɜɧɨɝɨ ɡɦɿɧɟɧɧɹ ɚɛɨ ɿɡ-ɡɚ ɩɨɜɧɨʀ ɜɿɞɫɭɬɧɨɫɬɿ ɩɨɞɿɛɧɨɝɨ ɮɚɤɬɨɪɭ ɜ ɩɪɨɰɟɫɿ. ɑɚɫɬɢɧɚ 
ɰɢɯ ɜɟɥɢɱɢɧ ɦɨɠɟ ɪɨɡɝɥɹɞɚɬɢɫɹ ɹɤ ɜɯɿɞɧɿ ɡɦɿɧɧɿ ɛɚɝɚɬɨɤɚɧɚɥɶɧɨɝɨ ɨɛ’єɤɬɭ ɤɟɪɭɜɚɧɧɹ. 

Ɂɝɿɞɧɨ ɞɨ ɜɢɦɨɝ ɬɟɯɧɨɥɨɝɿʀ ɨɫɧɨɜɧɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɹɤɿ ɩɿɞɥɹɝɚɸɬɶ ɫɬɚɛɿɥɿɡɚɰɿʀ, є 
ɱɚɫɬɨɬɚ ɤɨɥɢɜɚɧɶ ɪɟɚɤɬɨɪɚ ɬɚ ɬɟɦɩɟɪɚɬɭɪɚ, ɡ ɹɤɨɸ ɩɨɞɚɸɬɶɫɹ ɤɨɦɩɨɧɟɧɬɢ ɞɨ ɪɟɚɤɬɨɪɭ. Ⱥɥɟ  
ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɜɢɤɨɧɚɧɧɹ ɰɢɯ ɡɚɞɚɱ ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɭɜɚɬɢ, ɳɨ ɨɛ’єɤɬ ɤɟɪɭɜɚɧɧɹ ɩɪɚɰɸє ɜ 
ɭɦɨɜɚɯ, ɹɤɿ ɩɨɬɪɟɛɭɸɬɶ ɚɞɚɩɬɚɰɿʀ ɭ ɡɜ’ɹɡɤɭ ɡ ɩɟɜɧɨɸ ɧɟɜɢɡɧɚɱɟɧɿɫɬɸ ɣɨɝɨ ɫɬɚɧɭ. ɐɟ 
ɩɨɜ’ɹɡɚɧɨ ɡ ɞɟɤɿɥɶɤɨɦɚ ɮɚɤɬɨɪɚɦɢ, ɜ ɬɨɦɭ ɱɢɫɥɿ ɡ ɬɢɦ, ɳɨ ɫɢɪɨɜɢɧɚ ɞɥɹ ɄɄ ɦɚє ɜɿɞɩɨɜɿɞɚɬɢ 
ɩɟɜɧɢɦ ɜɢɦɨɝɚɦ, ɧɚɩɪɢɤɥɚɞ, ɦɚɸɬɶ ɛɭɬɢ ɜɿɞɫɭɬɧɿ ɛɟɧɡɢɧɨɜɿ ɮɪɚɤɰɿʀ, ɨɫɤɿɥɶɤɢ ɜɨɧɢ 
ɧɟɪɚɰɿɨɧɚɥɶɧɨ ɩɟɪɟɜɚɧɬɚɠɭɸɬɶ ɪɟɚɤɬɨɪν ɜɦɿɫɬ ɮɪɚɤɰɿɣ ɞɨ γ500ɋ ɨɛɦɟɠɟɧɢɣ 10% ɬɚ ɿɧɲɿ. 
Ⱥ ɰɟ ɨɡɧɚɱɚє, ɳɨ ɡɦɿɧɢ ɫɤɥɚɞɭ ɫɢɪɨɜɢɧɢ, ɜɩɥɢɜɚɸɬɶ ɧɚ ɜɢɯɿɞɧɿ ɡɦɿɧɧɿ, ɨɫɧɨɜɧɿ ɡ ɹɤɢɯ – 
ɹɤɿɫɧɿ ɩɨɤɚɡɧɢɤɢ ɩɪɨɞɭɤɬɭ ɬɚ ɣɨɝɨ ɜɢɯɿɞ.  

Ɍɚɤɢɦ ɱɢɧɨɦ, ɩɪɨɜɟɞɟɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɩɨɤɚɡɭɸɬɶ, ɳɨ ɪɟɚɤɬɨɪ ɧɚɧɨɤɚɬɚɥɿɡɭ 
ɧɚɮɬɨɩɪɨɞɭɤɬɿɜ, ɩɨɬɪɟɛɭє ɞɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɟɮɟɤɬɢɜɧɨɝɨ ɩɪɨɬɿɤɚɧɧɹ ɩɪɨɰɟɫɿɜ ɡ ɡɚɞɚɧɢɦɢ 
ɜɢɯɿɞɧɢɦɢ ɞɚɧɢɦɢ ɧɟ ɥɢɲɟ ɪɟɝɭɥɸɜɚɧɧɹ ɜɢɬɪɚɬɢ ɫɢɪɨɜɢɧɢ / ɤɚɬɚɥɿɡɚɬɨɪɚ ȺɋɊ 
ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɩɨɬɨɤɿɜ, ɚ ɬɚɤɨɠ ɪɨɡɪɨɛɤɢ ɚɞɚɩɬɢɜɧɨʀ ɫɢɫɬɟɦɢ ɤɟɪɭɜɚɧɧɹ ɹɤɿɫɬɸ ɬɚ 
ɫɤɥɚɞɨɦ ɜɢɯɿɞɧɢɯ ɩɪɨɞɭɤɬɿɜ. 
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«ɁȺɌɊȺɌɂ» ȱ «ȼɂɌɊȺɌɂ»:  ɉɊɈȻɅȿɆɂ ȼɂɁɇȺɑȿɇɇə ɉɈɇəɌɖ 

Ʉɚɪєɩɚɧɨɜɚ Ⱦ.Ɉ., ȿɉ-1βɞ 
ɉɱɟɥɢɧɫɶɤɚ Ƚ.ȼ., ɫɬ. ɜɢɤɥɚɞɚɱ ɤɚɮɟɞɪɢ ȿɉ 

Ɍɟɯɧɨɥɨɝɿɱɧɢɣ ɿɧɫɬɢɬɭɬ ɋɇɍ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ (ɦ.ɋєɜєɪɨɞɨɧɟɰɶɤ) 
ɋɭɱɚɫɧɢɣ ɩɪɨɰɟɫ ɝɚɪɦɨɧɿɡɚɰɿʀ ɧɚɰɿɨɧɚɥɶɧɨʀ ɫɢɫɬɟɦɢ ɛɭɯɝɚɥɬɟɪɫɶɤɨɝɨ ɨɛɥɿɤɭ ɡ 

ɦɿɠɧɚɪɨɞɧɢɦɢ ɫɬɚɧɞɚɪɬɚɦɢ ɨɛɭɦɨɜɥɸє ɚɤɬɢɜɧɟ ɪɟɮɨɪɦɭɜɚɧɧɹ ɜɿɬɱɢɡɧɹɧɨɝɨ ɡɚɤɨɧɨɞɚɜɫɬɜɚ ɭ 
ɝɚɥɭɡɿ ɨɛɥɿɤɭ. Ɉɞɧɿєɸ ɿɡ ɜɚɝɨɦɢɯ ɩɪɨɛɥɟɦ ɡɚɥɢɲɚєɬɶɫɹ ɡɚɩɨɡɢɱɟɧɧɹ ɿɧɨɡɟɦɧɢɯ ɬɟɪɦɿɧɿɜ ɬɚ ʀɯ 
ɧɟɤɨɪɟɤɬɧɢɣ ɩɟɪɟɤɥɚɞ ɛɟɡ ɪɟɬɟɥɶɧɨɝɨ ɚɧɚɥɿɡɭ ɬɚ ɭɪɚɯɭɜɚɧɧɹ ɟɤɨɧɨɦɿɱɧɨʀ ɫɭɬɧɨɫɬɿ ɩɨɧɹɬɶ [5]. 

Ɂɨɤɪɟɦɚ, ɜ ɧɚɭɰɿ ɬɨɱɢɬɶɫɹ ɛɚɝɚɬɨ ɫɭɩɟɪɟɱɨɤ ɧɚ ɩɪɟɞɦɟɬ ɿɞɟɧɬɢɱɧɨɫɬɿ ɤɚɬɟɝɨɪɿɣ 
«ɜɢɬɪɚɬɢ» ɿ «ɡɚɬɪɚɬɢ» (ɜɿɞ ɚɧɝɥ. «costs», «expenses»). Ɉɞɧɿ  ɚɜɬɨɪɢ (ɇ.Ɉ.ɑɟɪɬɤɨɜɚ, 
ȱ.Ɇ.ɉɨɤɥɚɞ, Ɇ.Ȼɭɥɚɬɨɜ, Ɇ.ȱ.Ɍɪɭɛɨɱɤɿɧɚ, Ⱥ.Ƚ. Ɂɚɝɨɪɨɞɧɿɣ, Ƚ.Ʌ. ȼɨɡɧɸɤ ɬɚ ɿɧɲɿ) ɜɠɢɜɚɸɬɶ ɜ 
ɫɜɨʀɯ ɩɪɚɰɹɯ ɜɤɚɡɚɧɿ ɤɚɬɟɝɨɪɿʀ ɹɤ ɫɢɧɨɧɿɦɢ, ɿɧɲɿ (Ɏ.Ɏ.Ȼɭɬɢɧɟɰɶ, Ʌ.ȼ.ɇɚɩɚɞɨɜɫɶɤɚ, ɇ. Ɇ. 
ɐɜєɬɤɨɜɚ, Ɇ.ȱ. ɋɤɪɢɩɧɢɤ, Ʌ.ȼ. ȱɜɱɟɧɤɨ, ȼ.Ʉ. ɋɤɥɹɪɟɧɤɨ ɬɚ ɿɧɲɿ) ɧɚɦɚɝɚɸɬɶɫɹ ɪɨɡɦɟɠɭɜɚɬɢ 
ɞɚɧɧɿ ɩɨɧɹɬɬɹ ɬɚ ɨɛґɪɭɧɬɭɜɚɬɢ ʀɯɧɸ ɜɿɞɦɿɧɧɿɫɬɶ Д4-9].  

Ɇɟɬɨɸ ɞɨɫɥɿɞɠɟɧɧɹ є ɜɢɡɧɚɱɟɧɧɹ ɫɭɬɧɨɫɬɿ ɩɨɧɹɬɬɹ «ɜɢɬɪɚɬɢ» ɬɚ «ɡɚɬɪɚɬɢ», 
ɭɡɚɝɚɥɶɧɟɧɧɹ ɿɫɧɭɸɱɢɯ ɧɚɭɤɨɜɢɯ, ɧɨɪɦɚɬɢɜɧɢɯ ɩɿɞɯɨɞɿɜ ɞɨ ʀɯ ɬɥɭɦɚɱɟɧɧɹ. 

ɋɭɱɚɫɧɢɣ ɚɫɩɟɤɬ ɿɫɧɭɜɚɧɧɹ ɫɭɛ’єɤɬɿɜ ɝɨɫɩɨɞɚɪɸɜɚɧɧɹ ɜ ɟɤɨɧɨɦɿɰɿ ɍɤɪɚʀɧɢ 
ɩɿɞɬɜɟɪɞɠɭє, ɳɨ ɩɪɨɰɟɫ ɜɢɪɨɛɧɢɰɬɜɚ є ɨɫɧɨɜɧɢɦ (ɿ ɨɞɧɨɱɚɫɧɨ ɫɤɥɚɞɧɢɦ) ɟɥɟɦɟɧɬɨɦ 
ɨɪɝɚɧɿɡɚɰɿʀ ɞɿɹɥɶɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ. ȼɿɞɩɪɚɜɧɢɦ ɩɭɧɤɬɨɦ ɩɪɢ ɰɶɨɦɭ є ɪɚɰɿɨɧɚɥɶɧɢɣ ɨɛɥɿɤ 
ɜɢɤɨɪɢɫɬɚɧɢɯ ɭ ɩɪɨɰɟɫɿ ɜɢɪɨɛɧɢɰɬɜɚ ɪɟɫɭɪɫɿɜ, ɬɨɦɭ ɳɨ ɫɚɦɟ ɧɚ ɰɶɨɦɭ ɟɬɚɩɿ  ɡɚɤɥɚɞɚєɬɶɫɹ 
ɮɭɧɞɚɦɟɧɬ ɦɚɣɛɭɬɧɶɨɝɨ ɩɪɢɛɭɬɤɭ. Ɋɟɡɭɥɶɬɚɬɢ ɩɪɨɜɟɞɟɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɫɜɿɞɱɚɬɶ, ɳɨ 
ɜɢɤɨɪɢɫɬɚɧɿ ɪɟɫɭɪɫɢ ɭ ɪɿɡɧɢɯ ɜɿɬɱɢɡɧɹɧɢɯ ɬɚ ɡɚɪɭɛɿɠɧɢɯ ɧɚɭɤɨɜɢɯ ɞɠɟɪɟɥɚɯ ɧɚɡɢɜɚɸɬɶ 
«ɡɚɬɪɚɬɢ» ɚɛɨ «ɜɢɬɪɚɬɢ» ɛɟɡ ɭɪɚɯɭɜɚɧɧɹ ʀɯ ɥɟɤɫɢɱɧɨɝɨ ɬɚ ɟɤɨɧɨɦɿɱɧɨɝɨ ɡɦɿɫɬɭ. Ɍɨɦɭ, 
ɪɨɡɝɥɹɞɚɸɱɢ ɬɥɭɦɚɱɟɧɧɹ ɫɭɬɧɨɫɬɿ ɜɤɚɡɚɧɢɯ ɬɟɪɦɿɧɿɜ, ɬɪɟɛɚ ɜɢɞɿɥɢɬɢ ɚɤɬɭɚɥɶɧɿ ɩɪɨɛɥɟɦɢμ 

1. Ɂɦɿɫɬ ɤɚɬɟɝɨɪɿɣ «ɜɢɬɪɚɬɢ» ɬɚ «ɡɚɬɪɚɬɢ» ɡɚɥɟɠɢɬɶ ɜɿɞ ɬɨɝɨ, ɜ ɹɤɨɦɭ ɪɨɡɞɿɥɿ 
ɟɤɨɧɨɦɿɱɧɨʀ ɧɚɭɤɢ ɜɨɧɢ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ. 

β. ȼɠɢɜɚɧɧɹ ɜɿɬɱɢɡɧɹɧɢɦɢ ɧɚɭɤɨɜɰɹɦɢ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɩɨɧɹɬɶ ɜ ɟɤɨɧɨɦɿɱɧɿɣ 
ɥɿɬɟɪɚɬɭɪɿ ɹɤ ɫɢɧɨɧɿɦɿɜ. 

β. ȼɿɞɫɭɬɧɿɫɬɶ ɬɥɭɦɚɱɟɧɧɹ ɬɟɪɦɿɧɚ «ɡɚɬɪɚɬɢ» ɧɚ ɡɚɤɨɧɨɞɚɜɱɨɦɭ ɪɿɜɧɿ. 
γ. ɇɟɤɨɪɟɤɬɧɢɣ ɩɟɪɟɤɥɚɞ ɤɚɬɟɝɨɪɿɣ «ɜɢɬɪɚɬɢ», «ɡɚɬɪɚɬɢ» ɡ ɿɧɨɡɟɦɧɢɯ ɦɨɜ. 
ɉɪɨɜɟɞɟɧɢɣ ɚɧɚɥɿɡ ɜɢɡɧɚɱɟɧɧɹ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɬɟɪɦɿɧɿɜ ɩɨɤɚɡɚɜ, ɳɨ ɧɟɭɡɝɨɞɠɟɧɿɫɬɶ 

ɞɚɧɢɯ ɬɪɚɤɬɭɜɚɧɶ є ɩɢɬɚɧɧɹɦ, ɹɤɟ ɜɢɧɢɤɥɨ ɳɟ ɜ ɤɿɧɰɿ ɦɢɧɭɥɨɝɨ ɫɬɨɥɿɬɬɹ, ɚɥɟ ɧɚɭɤɨɜɰɿ 
ɩɨɱɚɥɢ ɿɧɬɟɧɫɢɜɧɨ ɡɚɣɦɚɬɢɫɶ ɞɚɧɨɸ ɩɪɨɛɥɟɦɨɸ ɥɢɲɟ ɜ ɨɫɬɚɧɧɿ ɞɟɫɹɬɶ ɪɨɤɿɜ. ɇɚ 
ɫɶɨɝɨɞɧɿɲɧɿɣ ɞɟɧɶ ɬɪɚɤɬɭɜɚɧɧɸ ɩɨɧɹɬɶ «ɡɚɬɪɚɬɢ» ɿ «ɜɢɬɪɚɬɢ» ɩɪɢɫɜɹɱɟɧɨ ɞɨɫɬɚɬɧɶɨ ɭɜɚɝɢ 
ɜ ɩɟɪɿɨɞɢɱɧɿɣ ɥɿɬɟɪɚɬɭɪɿ, ɞɚɧɚ ɩɪɨɛɥɟɦɚ ɛɭɥɚ ɪɨɡɝɥɹɧɭɬɚ ɜ ɛɚɝɚɬɶɨɯ ɞɢɫɟɪɬɚɰɿɣɧɢɯ 
ɪɨɛɨɬɚɯ. ɉɪɨɬɟ, ɭ ɞɟɹɤɢɯ ɩɪɚɰɹɯ ɡɭɫɬɪɿɱɚєɬɶɫɹ ɨɬɨɬɨɠɧɟɧɧɹ ɡɚɬɪɚɬ ɿ ɜɢɬɪɚɬ, ɚ ɭ ɿɧɲɢɯ 
ɧɚɜɩɚɤɢ – ɤɚɬɟɝɨɪɢɱɧɟ ʀɯ ɪɨɡɦɟɠɭɜɚɧɧɹ.  

ɇɚɩɪɢɤɥɚɞ, ɑ.Ɍ. ɏɨɪɧɝɪɟɧ ɿ Ⱦɠ. Ɏɨɫɬɟɪ ɜɜɚɠɚɸɬɶ, ɳɨ «ɡɚɡɜɢɱɚɣ ɩɿɞ ɡɚɬɪɚɬɚɦɢ 
ɪɨɡɭɦɿɸɬɶ ɫɩɨɠɢɬɿ ɪɟɫɭɪɫɢ ɚɛɨ ɝɪɨɲɿ, ɹɤɿ ɩɨɬɪɿɛɧɨ ɡɚɩɥɚɬɢɬɢ ɡɚ ɬɨɜɚɪɢ ɬɚ ɩɨɫɥɭɝɢ» [8]. 

ɇɚ ɞɭɦɤɭ ȼ.ȼ. ɋɨɩɤɨ, «ɡɚɬɪɚɬɢ - ɰɟ ɬɟɪɦɿɧ ɩɪɨɰɟɫɭ ɜɢɤɨɪɢɫɬɚɧɧɹ ɪɟɱɨɜɢɧɢ ɿ ɫɢɥ 
ɩɪɢɪɨɞɢ ɜ ɩɪɨɰɟɫɿ ɤɨɧɤɪɟɬɧɨɝɨ ɜɢɞɭ ɨɩɟɪɚɰɿɣɧɨʀ (ɚɛɨ ɧɟ ɨɩɟɪɚɰɿɣɧɨʀ) ɞɿɹɥɶɧɨɫɬɿν ɜɨɧɢ 
ɩɨɜ'ɹɡɚɧɿ ɡ ɜɢɝɨɬɨɜɥɟɧɧɹɦ ɤɨɧɤɪɟɬɧɨɝɨ, ɱɿɬɤɨ ɜɢɡɧɚɱɟɧɨɝɨ ɜɢɞɭ ɜɢɪɨɛɿɜ, ɚɛɨ ɤɨɧɤɪɟɬɧɨɝɨ 
ɜɢɞɭ ɧɚɞɚɧɨʀ ɩɨɫɥɭɝɢ, ɚɛɨ ɜɢɤɨɧɚɧɨʀ ɪɨɛɨɬɢ» [7]. 

ȼɿɞɩɨɜɿɞɧɨ ɇɉ(ɋ)ȻɈ-1 «Ɂɚɝɚɥɶɧɿ ɜɢɦɨɝɢ ɞɨ ɮɿɧɚɧɫɨɜɨʀ ɡɜɿɬɧɨɫɬɿ», ɜɢɬɪɚɬɢ — 
ɡɦɟɧɲɟɧɧɹ ɟɤɨɧɨɦɿɱɧɢɯ ɜɢɝɨɞ ɭ ɜɢɝɥɹɞɿ ɜɢɛɭɬɬɹ ɚɤɬɢɜɿɜ ɚɛɨ ɡɛɿɥɶɲɟɧɧɹ ɡɨɛɨɜ’ɹɡɚɧɶ, ɹɤɿ 
ɩɪɢɡɜɨɞɹɬɶ ɞɨ ɡɦɟɧɲɟɧɧɹ ɜɥɚɫɧɨɝɨ ɤɚɩɿɬɚɥɭ (ɡɚ ɜɢɧɹɬɤɨɦ ɡɦɟɧɲɟɧɧɹ ɤɚɩɿɬɚɥɭ ɡɚ ɪɚɯɭɧɨɤ 
ɣɨɝɨ ɜɢɥɭɱɟɧɧɹ ɚɛɨ ɪɨɡɩɨɞɿɥɟɧɧɹ ɜɥɚɫɧɢɤɚɦɢ) ДβЖ. 
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ɉɨɞɚɬɤɨɜɢɣ ɤɨɞɟɤɫ ɍɤɪɚʀɧɢ (ɩɩ.14.1.β7) ɦɚɣɠɟ ɞɭɛɥɸє ɜɢɡɧɚɱɟɧɧɹ ɩɨɧɹɬɬɹ ɜɢɬɪɚɬɢ, 
ɹɤɟ ɧɚɜɟɞɟɧɨ ɭ ɇɉ(ɋ)ȻɈ-1μ «ɫɭɦɚ ɛɭɞɶ-ɹɤɢɯ ɜɢɬɪɚɬ ɩɥɚɬɧɢɤɚ ɩɨɞɚɬɤɭ ɭ ɝɪɨɲɨɜɿɣ, 
ɦɚɬɟɪɿɚɥɶɧɿɣ ɚɛɨ ɧɟɦɚɬɟɪɿɚɥɶɧɿɣ ɮɨɪɦɚɯ, ɡɞɿɣɫɧɸɜɚɧɢɯ ɞɥɹ ɩɪɨɜɚɞɠɟɧɧɹ ɝɨɫɩɨɞɚɪɫɶɤɨʀ 
ɞɿɹɥɶɧɨɫɬɿ ɩɥɚɬɧɢɤɚ ɩɨɞɚɬɤɭ, ɜ ɪɟɡɭɥɶɬɚɬɿ ɹɤɢɯ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɦɟɧɲɟɧɧɹ ɟɤɨɧɨɦɿɱɧɢɯ ɜɢɝɨɞ 
ɭ ɜɢɝɥɹɞɿ ɜɢɛɭɬɬɹ ɚɤɬɢɜɿɜ ɚɛɨ ɡɛɿɥɶɲɟɧɧɹ ɡɨɛɨɜ'ɹɡɚɧɶ, ɜɧɚɫɥɿɞɨɤ ɱɨɝɨ ɜɿɞɛɭɜɚєɬɶɫɹ 
ɡɦɟɧɲɟɧɧɹ ɜɥɚɫɧɨɝɨ ɤɚɩɿɬɚɥɭ (ɤɪɿɦ ɡɦɿɧ ɤɚɩɿɬɚɥɭ ɡɚ ɪɚɯɭɧɨɤ ɣɨɝɨ ɜɢɥɭɱɟɧɧɹ ɚɛɨ ɪɨɡɩɨɞɿɥɭ 
ɜɥɚɫɧɢɤɨɦ)» Д1Ж. 

ɇɚ ɪɢɫ.1 ɧɚɜɟɞɟɧɨ ɩɿɞɯɨɞɢ ɞɨ ɬɪɚɤɬɭɜɚɧɧɹ ɤɚɬɟɝɨɪɿɣ «ɜɢɬɪɚɬɢ» ɬɚ «ɡɚɬɪɚɬɢ». 
 

 
Ɋɢɫ. 1. ɉɿɞɯɨɞɢ ɞɨ ɬɪɚɤɬɭɜɚɧɧɹ ɤɚɬɟɝɨɪɿɣ «ɜɢɬɪɚɬɢ» ɬɚ «ɡɚɬɪɚɬɢ» 

 
ȼɠɢɜɚɧɧɹ ɬɟɪɦɿɧɭ «ɜɢɬɪɚɬɢ» ɹɤ ɫɢɧɨɧɿɦ ɞɨ ɩɨɧɹɬɬɹ «ɡɚɬɪɚɬɢ», ɧɚ ɧɚɲɭ ɞɭɦɤɭ, є 

ɟɤɨɧɨɦɿɱɧɨ ɧɟ ɨɛґɪɭɧɬɨɜɚɧɢɦ. ȼɿɞɦɿɧɧɨɫɬɿ ɦɿɠ ɬɪɚɤɬɭɜɚɧɧɹɦɢ ɞɨɫɥɿɞɠɭɜɚɧɢɯ ɤɚɬɟɝɨɪɿɣ 
ɜɢɧɢɤɚɸɬɶ ɩɪɢ ɪɨɡɝɥɹɞɿ ɝɨɫɩɨɞɚɪɫɶɤɢɯ ɨɩɟɪɚɰɿɣ ɜ ɬɿɫɧɨɦɭ ɡɜ'ɹɡɤɭ ɡ ɩɟɪɿɨɞɨɦ ɱɚɫɭ, ɞɨ 
ɹɤɨɝɨ ɜɨɧɢ ɧɚɥɟɠɚɬɶ. Ɍɚɤ ɭ ɜɢɪɨɛɧɢɱɿɣ ɞɿɹɥɶɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɡɞɿɣɫɧɟɧɧɹ ɜɢɬɪɚɬ, 
ɩɨɜ'ɹɡɚɧɢɯ ɡ ɜɢɝɨɬɨɜɥɟɧɧɹɦ ɩɪɨɞɭɤɰɿʀ, ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɡɦɟɧɲɟɧɧɹ ɚɤɬɢɜɿɜ ɭ ɜɢɝɥɹɞɿ 
ɜɢɪɨɛɧɢɱɢɯ ɡɚɩɚɫɿɜ, ɝɪɨɲɨɜɢɯ ɤɨɲɬɿɜ, ɞɪɭɝɢɯ ɚɤɬɢɜɿɜ ɿ ɡɛɿɥɶɲɟɧɧɹ ɡɨɛɨɜ'ɹɡɚɧɶ, ɧɚɩɪɢɤɥɚɞ, 
ɡ ɜɢɩɥɚɬɢ ɡɚɪɨɛɿɬɧɨʀ ɩɥɚɬɢ ɨɫɧɨɜɧɢɦ ɪɨɛɿɬɧɢɤɚɦ ɿ ɿɧ. ɉɪɨɬɟ ɞɨ ɦɨɦɟɧɬɭ ɩɪɨɞɚɠɭ 
ɜɢɪɨɛɥɟɧɨʀ ɝɨɬɨɜɨʀ ɩɪɨɞɭɤɰɿʀ ɩɿɞɩɪɢєɦɫɬɜɨ ɧɟɫɟ ɬɿɥɶɤɢ ɧɟɜɢɱɟɪɩɚɧɿ ɜɢɬɪɚɬɢ ɿ ɩɿɞɫɬɚɜ ɞɥɹ 
ɜɢɡɧɚɧɧɹ ɜɢɬɪɚɬ, ɡɝɿɞɧɨ ɉ(ɋ)ȻɈ 16 «ȼɢɬɪɚɬɢ» [3], ɧɟɦɚє. Ɍɨɛɬɨ, ɬɿɥɶɤɢ ɩɿɫɥɹ ɪɟɚɥɿɡɚɰɿʀ 
ɩɿɞɩɪɢєɦɫɬɜɨɦ ɩɪɨɞɭɤɰɿʀ ɡɚɬɪɚɬɢ ɬɪɚɧɫɮɨɪɦɭɸɬɶɫɹ ɜ ɦɢɧɭɥɿ ɜɢɬɪɚɬɢ ɿ ɜ ɞɚɧɨɦɭ ɜɢɩɚɞɤɭ 
ɜɢɤɨɧɭɸɬɶɫɹ ɭɦɨɜɢ ɜɢɡɧɚɧɧɹ ɜɢɬɪɚɬ ɭ ɮɿɧɚɧɫɨɜɨɦɭ ɨɛɥɿɤɭ [6]. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɧɚ ɞɭɦɤɭ ɚɜɬɨɪɚ, ɩɨɧɹɬɬɹ «ɜɢɬɪɚɬɢ» є ɛɿɥɶɲ ɜɭɡɶɤɢɦ ɭ ɩɨɪɿɜɧɹɧɧɿ ɡ 
«ɡɚɬɪɚɬɚɦɢ», ɨɫɤɿɥɶɤɢ ɩɟɪɲɿ є ɨɞɧɢɦ ɿɡ ɜɢɞɿɜ ɡɚɬɪɚɬ. 

ȼɿɞɫɭɬɧɿɫɬɶ єɞɢɧɨɝɨ ɱɿɬɤɨɝɨ ɬɥɭɦɚɱɟɧɧɹ ɤɚɬɟɝɨɪɿɣ «ɜɢɬɪɚɬɢ», «ɡɚɬɪɚɬɢ» ɩɪɢɡɜɨɞɢɬɶ 
ɞɨ ɪɨɡɛɿɠɧɨɫɬɟɣ ʀɯ ɤɥɚɫɢɮɿɤɚɰɿʀ, ɩɨɞɚɥɶɲɨɝɨ ɨɰɿɧɸɜɚɧɧɹ, ɚ, ɜɿɞɩɨɜɿɞɧɨ, ɨɛɭɦɨɜɥɸє 
ɧɟɨɞɧɨɡɧɚɱɧɿɫɬɶ ɡɦɿɫɬɭ ɫɬɚɬɟɣ ɮɿɧɚɧɫɨɜɨʀ ɡɜɿɬɧɨɫɬɿ ɬɚ ɦɟɬɨɞɢɤɢ ɫɤɥɚɞɚɧɧɹ ɡɜɿɬɿɜ, ɳɨ ɩɪɢ 
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ɧɚɹɜɧɨɫɬɿ ɡɧɚɱɧɢɯ ɫɭɦ ɡɚɥɢɲɤɿɜ ɡɚɩɚɫɿɜ ɦɨɠɟ ɩɪɢɡɜɟɫɬɢ ɞɨ ɜɢɤɪɢɜɥɟɧɧɹ ɿɧɮɨɪɦɚɰɿʀ ɩɪɨ 
ɪɟɡɭɥɶɬɚɬɢ ɞɿɹɥɶɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ. 
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ɋɬɨɪɨɯɚ Ɉ. Ɉ. V ɤɭɪɫ, ɝɪ. ȿɉ – 33 
ɘɲɤɟɜɢɱ Ɉ. Ɉ. ɤ. ɟ. ɧ., ɞɨɰɟɧɬ ɤɚɮɟɞɪɢ ɟɤɨɧɨɦɿɤɢ ɩɿɞɩɪɢєɦɫɬɜɚ 

ɀɢɬɨɦɢɪɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ 

ȿɤɨɧɨɦɿɱɧɚ ɫɢɬɭɚɰɿɹ ɜ ɤɪɚʀɧɿ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɧɚɞɦɿɪɧɢɦ ɡɪɨɫɬɚɧɧɹɦ ɤɿɥɶɤɨɫɬɿ 
ɡɛɢɬɤɨɜɢɯ ɬɚ ɡɛɚɧɤɪɭɬɿɥɢɯ ɩɿɞɩɪɢєɦɫɬɜ, ɧɚɫɚɦɩɟɪɟɞ, є ɨɡɧɚɤɨɸ ɧɟɞɨɫɤɨɧɚɥɨɫɬɿ ɬɚ 
ɧɟɟɮɟɤɬɢɜɧɨɫɬɿ ɫɢɫɬɟɦɢ ɚɧɬɢɤɪɢɡɨɜɨɝɨ ɭɩɪɚɜɥɿɧɧɹ, ɹɤɭ ɪɨɡɪɨɛɥɹɸɬɶ ɬɚ ɪɟɚɥɿɡɨɜɭɸɬɶ 
ɜɿɬɱɢɡɧɹɧɿ ɫɭɛ’єɤɬɢ ɝɨɫɩɨɞɚɪɸɜɚɧɧɹ. Ⱥɧɬɢɤɪɢɡɨɜɟ ɭɩɪɚɜɥɿɧɧɹ ɞɿɹɥɶɧɿɫɬɸ ɫɭɛ’єɤɬɿɜ 
ɝɨɫɩɨɞɚɪɸɜɚɧɧɹ ɦɚє ɫɭɬɬєɜɟ ɡɧɚɱɟɧɧɹ ɜ ɫɭɱɚɫɧɢɯ ɟɤɨɧɨɦɿɱɧɢɯ ɭɦɨɜɚɯ ɪɨɡɜɢɬɤɭ 
ɩɿɞɩɪɢєɦɧɢɰɶɤɢɯ ɫɬɪɭɤɬɭɪ, ɨɫɤɿɥɶɤɢ ɡɚɛɟɡɩɟɱɭє ɟɮɟɤɬɢɜɧɭ ɞɿɹɥɶɧɿɫɬɶ ɧɚ ɨɫɧɨɜɿ 
ɩɟɪɟɞɛɚɱɟɧɧɹ ɬɚ ɫɜɨєɱɚɫɧɨɝɨ ɪɟɚɝɭɜɚɧɧɹ ɧɚ ɧɟɝɚɬɢɜɧɿ ɫɢɬɭɚɰɿʀ. ɍ ɡɜ’ɹɡɤɭ ɡ ɰɢɦ, 
ɞɨɫɥɿɞɠɟɧɧɹ ɦɟɯɚɧɿɡɦɿɜ ɚɧɬɢɤɪɢɡɨɜɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɩɿɞɩɪɢєɦɫɬɜɨɦ ɜ ɭɦɨɜɚɯ ɧɟɫɬɚɛɿɥɶɧɨɝɨ 
ɟɤɨɧɨɦɿɱɧɨɝɨ ɫɟɪɟɞɨɜɢɳɚ є ɚɤɬɭɚɥɶɧɢɦ ɧɚɭɤɨɜɢɦ ɡɚɜɞɚɧɧɹɦ, ɳɨ ɜɢɦɚɝɚє ɪɟɬɟɥɶɧɨɝɨ ɿ 
ɝɥɢɛɨɤɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ. 

Ⱥɧɬɢɤɪɢɡɨɜɟ ɭɩɪɚɜɥɿɧɧɹ ɦɨɠɟ ɛɭɬɢ ɜɢɡɧɚɱɟɧɟ ɹɤ ɤɨɦɩɥɟɤɫɧɚ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɿɧɧɹ 
ɩɿɞɩɪɢєɦɫɬɜɨɦ, ɹɤɚ ɦɚє ɫɢɫɬɟɦɧɢɣ ɯɚɪɚɤɬɟɪ ɿ ɫɩɪɹɦɨɜɚɧɚ ɧɚ ɡɚɩɨɛɿɝɚɧɧɹ ɣ ɭɫɭɧɟɧɧɹ 
ɧɟɫɩɪɢɹɬɥɢɜɢɯ ɞɥɹ ɣɨɝɨ ɞɿɹɥɶɧɨɫɬɿ ɹɜɢɳ ɲɥɹɯɨɦ ɪɨɡɪɨɛɤɢ ɬɚ ɪɟɚɥɿɡɚɰɿʀ ɫɩɟɰɿɚɥɶɧɨʀ 
ɚɧɬɢɤɪɢɡɨɜɨʀ ɩɪɨɝɪɚɦɢ, ɳɨ ɩɟɪɟɞɛɚɱɚɬɢɦɟ ɫɬɪɚɬɟɝɿɱɧɢɣ ɯɚɪɚɤɬɟɪ ɭɩɪɚɜɥɿɧɫɶɤɢɯ ɞɿɣ ɿ 
ɞɨɡɜɨɥɹɬɢɦɟ ɭɫɭɧɭɬɢ ɬɢɦɱɚɫɨɜɿ ɩɟɪɟɲɤɨɞɢ, ɡɛɟɪɟɝɬɢ ɿ ɪɨɡɲɢɪɢɬɢ ɪɢɧɤɨɜɿ ɩɨɡɢɰɿʀ ɡɚ ɛɭɞɶ-
ɹɤɢɯ ɨɛɫɬɚɜɢɧ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ ɩɟɪɟɜɚɠɧɨ, ɜɥɚɫɧɿ ɪɟɫɭɪɫɢ.  

http://www.minfin.gov.ua/
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ɋɢɫɬɟɦɚ ɚɧɬɢɤɪɢɡɨɜɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɩɨɜɢɧɧɚ ɧɚɛɭɜɚɬɢ ɫɜɨʀɯ ɫɩɟɰɢɮɿɱɧɢɯ ɪɢɫ ɧɚ 
ɤɨɠɧɨɦɭ ɡ ɭɩɪɚɜɥɿɧɫɶɤɢɯ ɪɿɜɧɿɜ ɿ ɦɚє ɛɭɬɢ ɨɛ’єɞɧɚɧɚ ɫɩɟɰɿɚɥɶɧɨɸ ɩɪɨɝɪɚɦɨɸ 
ɫɬɪɚɬɟɝɿɱɧɨɝɨ ɪɨɡɜɢɬɤɭ ɩɿɞɩɪɢєɦɫɬɜɚ. ɐɟ ɞɨɡɜɨɥɢɬɶ ɫɜɨєɱɚɫɧɨ ɞɨɥɚɬɢ ɬɢɦɱɚɫɨɜɿ 
ɩɟɪɟɲɤɨɞɢ, ɡɛɟɪɿɝɚɬɢ ɿ ɡɛɿɥɶɲɭɜɚɬɢ ɪɢɧɤɨɜɿ ɩɨɡɢɰɿʀ ɡɚ ɛɭɞɶ-ɹɤɢɯ ɡɨɜɧɿɲɧɿɯ ɭɦɨɜ, 
ɫɩɢɪɚɸɱɢɫɶ ɜ ɨɫɧɨɜɧɨɦɭ, ɧɚ ɜɥɚɫɧɿ ɪɟɫɭɪɫɢ. 

Ⱦɨ ɨɫɧɨɜɧɢɯ ɩɪɢɧɰɢɩɿɜ ɨɪɝɚɧɿɡɚɰɿʀ ɚɧɬɢɤɪɢɡɨɜɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɩɿɞɩɪɢєɦɫɬɜɨɦ 
ɧɚɥɟɠɚɬɶμ 

– ɩɨɫɬɿɣɧɚ ɝɨɬɨɜɧɿɫɬɶ ɞɨ ɦɨɠɥɢɜɨɝɨ ɩɨɪɭɲɟɧɧɹ ɮɿɧɚɧɫɨɜɨʀ ɪɿɜɧɨɜɚɝɢ ɨɪɝɚɧɿɡɚɰɿʀ. 
Ɏɿɧɚɧɫɨɜɚ ɪɿɜɧɨɜɚɝɚ ɨɪɝɚɧɿɡɚɰɿʀ ɞɭɠɟ ɦɿɧɥɢɜɚ ɜ ɞɢɧɚɦɿɰɿν 

– ɪɚɧɧɹ ɞɿɚɝɧɨɫɬɢɤɚ ɤɪɢɡɨɜɢɯ ɹɜɢɳ ɭ ɮɿɧɚɧɫɨɜɿɣ ɞɿɹɥɶɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ. 
ȼɪɚɯɨɜɭɸɱɢ, ɳɨ ɜɢɧɢɤɧɟɧɧɹ ɤɪɢɡɢ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ ɧɟɫɟ ɡɚɝɪɨɡɭ ɫɚɦɨɦɭ ɿɫɧɭɜɚɧɧɸ 
ɩɿɞɩɪɢєɦɫɬɜɚ ɿ ɩɨɜ'ɹɡɚɧɨ ɡ ɜɿɞɱɭɬɧɢɦɢ ɜɬɪɚɬɚɦɢ ɤɚɩɿɬɚɥɭ ɣɨɝɨ ɜɥɚɫɧɢɤɿɜ, ɦɨɠɥɢɜɿɫɬɶ 
ɜɢɧɢɤɧɟɧɧɹ ɤɪɢɡɢ ɩɨɜɢɧɧɚ ɞɿɚɝɧɨɫɬɭɜɚɬɢɫɹ ɧɚ ɧɚɣɪɚɧɿɲɢɯ ɫɬɚɞɿɹɯ ɡ ɦɟɬɨɸ ɫɜɨєɱɚɫɧɨɝɨ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɨɠɥɢɜɨɫɬɟɣ ʀʀ ɧɟɣɬɪɚɥɿɡɚɰɿʀν 

– ɬɟɪɦɿɧɨɜɿɫɬɶ ɪɟɚɝɭɜɚɧɧɹ ɧɚ ɤɪɢɡɨɜɿ ɹɜɢɳɚ. Ʉɨɠɧɟ ɤɪɢɡɨɜɟ ɹɜɢɳɟ, ɳɨ ɡ'ɹɜɢɥɨɫɹ, ɧɟ 
ɬɿɥɶɤɢ ɦɚє ɬɟɧɞɟɧɰɿɸ ɞɨ ɪɨɡɲɢɪɟɧɧɹ ɡ ɤɨɠɧɢɦ ɧɨɜɢɦ ɝɨɫɩɨɞɚɪɫɶɤɢɦ ɰɢɤɥɨɦ, ɚɥɟ ɿ 
ɩɨɪɨɞɠɭє ɧɨɜɿ ɫɭɩɭɬɧɿ ɣɨɦɭ ɹɜɢɳɚ. Ɍɨɦɭ ɱɢɦ ɪɚɧɿɲɟ ɛɭɞɭɬɶ ɡɚɫɬɨɫɨɜɚɧɿ ɚɧɬɢɤɪɢɡɨɜɿ 
ɦɟɯɚɧɿɡɦɢ, ɬɢɦ ɜɟɥɢɤɢɦɢ ɦɨɠɥɢɜɨɫɬɹɦɢ ɞɨ ɜɿɞɧɨɜɥɟɧɧɹ ɪɨɡɬɚɲɨɜɭɜɚɬɢɦɟ ɩɿɞɩɪɢєɦɫɬɜɨν 

– ɚɞɟɤɜɚɬɧɿɫɬɶ ɪɟɚɝɭɜɚɧɧɹ ɩɿɞɩɪɢєɦɫɬɜɚ ɧɚ ɫɬɭɩɿɧɶ ɪɟɚɥɶɧɨʀ ɡɚɝɪɨɡɢ ɣɨɝɨ ɮɿɧɚɧɫɨɜɿɣ 
ɪɿɜɧɨɜɚɡɿ. ȼɢɤɨɪɢɫɬɨɜɭɜɚɧɚ ɫɢɫɬɟɦɚ ɦɟɯɚɧɿɡɦɿɜ ɩɨ ɧɟɣɬɪɚɥɿɡɚɰɿʀ ɡɚɝɪɨɡɢ ɛɚɧɤɪɭɬɫɬɜɚ 
ɩɨɜ'ɹɡɚɧɚ ɡ ɮɿɧɚɧɫɨɜɢɦɢ ɜɢɬɪɚɬɚɦɢ ɚɛɨ ɜɬɪɚɬɚɦɢ. ɉɪɢ ɰɶɨɦɭ ɪɿɜɟɧɶ ɰɢɯ ɜɢɬɪɚɬ ɿ ɜɬɪɚɬ 
ɩɨɜɢɧɟɧ ɛɭɬɢ ɚɞɟɤɜɚɬɧɢɣ ɪɿɜɧɸ ɡɚɝɪɨɡɢ ɛɚɧɤɪɭɬɫɬɜɚ ɩɿɞɩɪɢєɦɫɬɜɚ. ȱɧɚɤɲɟ ɚɛɨ ɧɟ ɛɭɞɟ 
ɞɨɫɹɝɧɭɬɢɣ ɨɱɿɤɭɜɚɧɢɣ ɟɮɟɤɬ (ɹɤɳɨ ɞɿɹ ɦɟɯɚɧɿɡɦɿɜ ɧɟɞɨɫɬɚɬɧɹ), ɚɛɨ ɩɿɞɩɪɢєɦɫɬɜɨ ɧɟɫɬɢɦɟ 
ɧɟɜɢɩɪɚɜɞɚɧɨ ɜɢɫɨɤɿ ɜɢɬɪɚɬɢ (ɹɤɳɨ ɞɿɹ ɦɟɯɚɧɿɡɦɭ ɧɚɞɦɿɪɧɚ)ν 

– ɩɨɜɧɚ ɪɟɚɥɿɡɚɰɿɹ ɜɧɭɬɪɿɲɧɿɯ ɦɨɠɥɢɜɨɫɬɟɣ ɜɢɯɨɞɭ ɩɿɞɩɪɢєɦɫɬɜɚ ɡ ɤɪɢɡɨɜɨɝɨ ɫɬɚɧɭ. 
ɍ ɛɨɪɨɬɶɛɿ ɿɡ ɡɚɝɪɨɡɨɸ ɛɚɧɤɪɭɬɫɬɜɚ ɩɿɞɩɪɢєɦɫɬɜɨ ɩɨɜɢɧɧɟ ɪɨɡɪɚɯɨɜɭɜɚɬɢ ɜɢɤɥɸɱɧɨ ɧɚ 
ɜɧɭɬɪɿɲɧɿ ɮɿɧɚɧɫɨɜɿ ɦɨɠɥɢɜɨɫɬɿν 

– ɜɢɛɿɪ ɟɮɟɤɬɢɜɧɢɯ ɮɨɪɦ ɫɚɧɚɰɿʀ ɨɪɝɚɧɿɡɚɰɿʀ. əɤɳɨ ɦɚɫɲɬɚɛɢ ɤɪɢɡɢ ɧɟ ɞɨɡɜɨɥɹɸɬɶ 
ɜɢɣɬɢ ɡ ɧɶɨɝɨ ɡɚ ɪɚɯɭɧɨɤ ɜɧɭɬɪɿɲɧɿɯ ɪɟɫɭɪɫɿɜ, ɨɪɝɚɧɿɡɚɰɿɹ ɩɨɜɢɧɧɚ ɭɞɚɬɢɫɹ ɞɨ ɦɟɯɚɧɿɡɦɿɜ 
ɡɨɜɧɿɲɧɶɨʀ ɫɚɧɚɰɿʀ. 

ɍ ɡɚɝɚɥɶɧɨɦɭ ɜɢɩɚɞɤɭ ɩɨɥɿɬɢɤɚ ɚɧɬɢɤɪɢɡɨɜɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɩɨɥɹɝɚє ɜ ɪɨɡɪɨɛɰɿ ɫɢɫɬɟɦɢ 
ɦɟɬɨɞɿɜ ɩɨɩɟɪɟɞɧɶɨʀ ɞɿɚɝɧɨɫɬɢɤɢ ɡɚɝɪɨɡɢ ɛɚɧɤɪɭɬɫɬɜɚ ɿ "ɜɤɥɸɱɟɧɧɿ" ɦɟɯɚɧɿɡɦɿɜ 
ɮɿɧɚɧɫɨɜɨɝɨ ɨɡɞɨɪɨɜɥɟɧɧɹ ɨɪɝɚɧɿɡɚɰɿʀ, ɳɨ ɡɚɛɟɡɩɟɱɭɸɬɶ ʀʀ ɜɢɯɿɞ ɡ ɤɪɢɡɨɜɨɝɨ ɫɬɚɧɭ. 

Ⱥɧɬɢɤɪɢɡɨɜɟ ɭɩɪɚɜɥɿɧɧɹ ɡ ɦɟɬɨɸ ɩɪɨɮɿɥɚɤɬɢɤɢ ɜɤɥɸɱɚє ɧɚɫɬɭɩɧɿ ɧɚɩɪɹɦɢμ 
1.Ⱥɧɬɢɤɪɢɡɨɜɢɣ ɦɨɧɿɬɨɪɢɧɝ, ɳɨ ɩɪɢɩɭɫɤɚє ɪɨɡɲɢɪɟɧɧɹ ɿ ɩɨɝɥɢɛɥɟɧɧɹ ɫɩɨɫɬɟɪɟɠɟɧɶ 

ɡɚ ɫɬɚɧɨɦ ɞɿɹɥɶɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ, ɩɪɨɜɟɞɟɧɧɹ ɪɨɛɿɬ ɩɨ ɫɜɨєɱɚɫɧɨɦɭ ɜɢɹɜɥɟɧɧɸ ɿ ɨɰɿɧɰɿ 
ɧɟɝɚɬɢɜɧɢɯ ɹɜɢɳ, ɬɚɤɢɯ ɹɤ ɫɩɚɞ ɨɛɫɹɝɿɜ ɜɢɪɨɛɧɢɰɬɜɚ, ɡɧɢɠɟɧɧɹ ɹɤɨɫɬɿ ɿ 
ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɩɪɨɞɭɤɰɿʀ, ɤɨɥɢɜɚɧɧɹ ɜ ɨɛɫɹɝɚɯ ɩɪɨɞɚɠɿɜ. Ɇɨɧɿɬɨɪɢɧɝ ɩɨɜɢɧɟɧ 
ɜɤɥɸɱɚɬɢ ɫɬɜɨɪɟɧɧɹ ɿ ɜɩɪɨɜɚɞɠɟɧɧɹ ɫɭɱɚɫɧɢɯ ɦɟɬɨɞɢɤ, ɳɨ ɡɚɛɟɡɩɟɱɭɸɬɶ ɚɜɬɨɦɚɬɢɡɚɰɿɸ 
ɡɛɨɪɭ ɿ ɩɟɪɟɞɚɱɿ ɿɧɮɨɪɦɚɰɿʀ. Ɇɨɧɿɬɨɪɢɧɝɨɜɿ ɪɨɛɨɬɢ ɩɨɜɢɧɧɿ ɡɞɿɣɫɧɸɜɚɬɢɫɹ ɧɚ ɛɚɡɿ ɪɨɡɪɨɛɨɤ 
ɦɨɞɟɥɟɣ ɿ ɦɟɬɨɞɿɜ ɞɥɹ ɨɰɿɧɤɢ ɞɢɧɚɦɿɤɢ ɫɬɚɧɭ ɞɿɹɥɶɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜ ɩɨ ɪɿɡɧɢɯ ɩɚɪɚɦɟɬɪɚɯ, 
ɩɪɨɝɧɨɡɭ ɪɨɡɜɢɬɤɭ ɜɢɪɨɛɧɢɰɬɜɚ ɿ ɜɢɪɨɛɥɟɧɧɹ ɪɟɤɨɦɟɧɞɚɰɿɣ ɿ ɡɚɯɨɞɿɜ ɩɨ ɭɫɭɧɟɧɧɸ 
ɧɟɝɚɬɢɜɧɢɯ ɩɪɨɰɟɫɿɜ ɩɪɢ ʀɯ ɜɢɧɢɤɧɟɧɧɿ ɿ ɭɯɜɚɥɟɧɧɹ ɭɩɪɚɜɥɿɧɫɶɤɢɯ ɪɿɲɟɧɶ. 

β.Ⱦɿɚɝɧɨɫɬɢɤɚ (ɨɰɿɧɤɚ) ɩɿɞɩɪɢєɦɫɬɜɚ - ɰɟ ɦɟɬɨɞɢ ɿ ɩɪɨɰɟɞɭɪɢ ɪɨɡɩɿɡɧɚɜɚɧɧɹ ɤɪɢɡɨɜɢɯ 
ɫɢɬɭɚɰɿɣ ɿ ɩɨɫɬɚɧɨɜɤɚ ɞɿɚɝɧɨɡɭ ɚɧɚɥɿɡɨɜɚɧɨɝɨ ɨɛ'єɤɬɭ ɜ ɰɿɥɹɯ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ 
ɣɨɝɨ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɿ ɠɢɬɬєɡɞɚɬɧɨɫɬɿ ɜ ɭɦɨɜɚɯ ɜɿɥɶɧɨʀ ɤɨɧɤɭɪɟɧɰɿʀ, ɜɿɥɶɧɨɝɨ, 
ɧɟɪɟɝɭɥɶɨɜɚɧɨɝɨ ɪɢɧɤɭ. Ⱦɿɚɝɧɨɫɬɢɰɿ ɩɨɜɢɧɧɿ ɛɭɬɢ ɩɿɞɞɚɧɿ ɜɫɿ ɮɭɧɤɰɿʀ ɩɿɞɩɪɢєɦɫɬɜɚ, 
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ɡɨɤɪɟɦɚμ ɮɿɧɚɧɫɢν ɦɚɪɤɟɬɢɧɝ, ɜɢɪɨɛɧɢɰɬɜɨ, ɬɟɯɧɿɤɚ ɿ ɬɟɯɧɨɥɨɝɿɹ, ɦɟɧɟɞɠɦɟɧɬ, ɫɬɪɚɬɟɝɿɹ, 
ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɿɫɬɶ. 

γ.Ɋɨɡɪɨɛɤɚ ɿ ɩɪɨɜɟɞɟɧɧɹ ɫɢɫɬɟɦɢ ɡɚɯɨɞɿɜ ɩɨ ɡɚɩɨɛɿɝɚɧɧɸ ɤɪɢɡɨɜɢɦ ɹɜɢɳɚɦ, 
ɡɚɜɱɚɫɧɨɦɭ ɭɫɭɧɟɧɧɸ ɦɨɠɥɢɜɢɯ ɩɪɢɱɢɧ ɜɢɧɢɤɧɟɧɧɹ ɤɪɢɡɨɜɨʀ ɫɢɬɭɚɰɿʀ (ɡɚɤɪɢɬɬɹ 
ɧɟɪɟɧɬɚɛɟɥɶɧɢɯ ɜɢɪɨɛɧɢɰɬɜ, ɩɟɪɟɩɪɨɮɿɥɸɜɚɧɧɹ ɨɤɪɟɦɢɯ ɰɟɯɿɜ ɿ ɞɿɥɹɧɨɤ, ɞɢɜɟɪɫɢɮɿɤɚɰɿɹ 
ɬɨɳɨ). 

γ.ɉɿɞɝɨɬɨɜɤɚ ɞɨ ɞɿɣ ɜ ɭɦɨɜɚɯ ɧɟɦɢɧɭɱɢɯ ɚɛɨ ɜɿɪɨɝɿɞɧɢɯ ɤɪɢɡɨɜɢɯ ɫɢɬɭɚɰɿɣ ɩɪɢ 
ɧɟɦɨɠɥɢɜɨɫɬɿ ɭɫɭɧɭɬɢ ʀɯ ɩɪɢɱɢɧɢ (ɡɦɟɧɲɟɧɧɹ ɪɢɡɢɤɭ ɿ ɨɫɥɚɛɥɟɧɧɹ ɧɚɫɥɿɞɤɿɜ ɡɚ ɪɚɯɭɧɨɤ 
ɤɨɦɩɟɧɫɚɰɿɣɧɢɯ ɡɚɯɨɞɿɜ, ɡɨɤɪɟɦɚ ɫɬɜɨɪɟɧɧɹ ɡɚɩɚɫɿɜ ɿ ɪɟɡɟɪɜɿɜ, ɩɟɪɟɩɿɞɝɨɬɨɜɤɢ ɤɚɞɪɿɜ 
ɬɨɳɨ). 

ɍ ɬɢɯ ɜɢɩɚɞɤɚɯ, ɤɨɥɢ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ ɜɢɧɢɤɥɚ ɤɪɢɡɨɜɚ ɫɢɬɭɚɰɿɹ, ɚɧɬɢɤɪɢɡɨɜɟ 
ɭɩɪɚɜɥɿɧɧɹ ɩɪɢɩɭɫɤɚє ɧɚɫɬɭɩɧɿ ɞɿʀμ ɛɟɡɩɨɫɟɪɟɞɧє ɪɟɚɝɭɜɚɧɧɹ ɧɚ ɜɢɧɢɤɧɟɧɧɹ ɤɪɢɡɨɜɨʀ 
ɫɢɬɭɚɰɿʀ, ɜɤɥɸɱɚɸɱɢ ɞɿʀ ɿɡ ɡɚɩɨɛɿɝɚɧɧɹ ɡɛɢɬɤɭ ɿ ɜɥɚɫɧɟ ɥɿɤɜɿɞɚɰɿʀ ɤɪɢɡɨɜɨʀ ɫɢɬɭɚɰɿʀ 
(ɡɚɛɟɡɩɟɱɟɧɧɹ ɦɿɧɿɦɚɥɶɧɨ ɧɟɨɛɯɿɞɧɨʀ ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ ɧɚɣɜɚɠɥɢɜɿɲɢɯ ɫɢɫɬɟɦ 
ɩɿɞɩɪɢєɦɫɬɜɚ)ν ɩɨɦ'ɹɤɲɟɧɧɹ ɿ ɭɫɭɧɟɧɧɹ ɧɚɫɥɿɞɤɿɜ ɤɪɢɡɨɜɨʀ ɫɢɬɭɚɰɿʀ ɡɚ ɪɚɯɭɧɨɤ ɡɞɿɣɫɧɟɧɧɹ 
ɤɨɦɩɟɧɫɚɰɿɣɧɢɯ ɿ ɜɿɞɧɨɜɧɢɯ ɡɚɯɨɞɿɜν ɩɪɨɜɟɞɟɧɧɹ ɫɬɚɛɿɥɿɡɚɰɿɣɧɢɯ ɡɚɯɨɞɿɜν ɫɬɜɨɪɟɧɧɹ 
ɫɩɟɰɿɚɥɶɧɨʀ ɿɧɮɨɪɦɚɰɿɣɧɨ-ɤɨɦɭɧɿɤɚɬɢɜɧɨʀ ɦɟɪɟɠɿ ɡɜ'ɹɡɤɿɜ, ɳɨ ɨɯɨɩɥɸє ɿɧɮɨɪɦɚɰɿɣɧɿ 
ɩɨɬɨɤɢ ɡɨɜɧɿɲɧɶɨɝɨ ɿ ɜɧɭɬɪɿɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɩɿɞɩɪɢєɦɫɬɜɚν ɩɟɪɟɪɨɡɩɨɞɿɥ ɨɛɨɜ'ɹɡɤɿɜ 
ɜɢɳɨɝɨ ɤɟɪɿɜɧɢɰɬɜɚμ ɨɞɧɚ ɝɪɭɩɚ ɦɟɧɟɞɠɟɪɿɜ ɩɨɜɢɧɧɚ ɡɞɿɣɫɧɸɜɚɬɢ ɤɨɧɬɪɨɥɶ ɿ ɩɿɞɬɪɢɦɤɭ 
ɦɨɪɚɥɶɧɨɝɨ ɤɥɿɦɚɬɭ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɿ, ɿɧɲɚ - ɩɿɞɬɪɢɦɭɜɚɬɢ ɡɚ ɛɭɞɶ-ɹɤɢɯ ɨɛɫɬɚɜɢɧ ɡɜɢɱɚɣɧɭ 
ɪɨɛɨɬɭ ɡ ɦɿɧɿɦɚɥɶɧɢɦ ɪɿɜɧɟɦ ɡɪɢɜɿɜ. 

Ɉɬɠɟ, ɞɨɫɥɿɞɠɟɧɧɹ ɦɟɯɚɧɿɡɦɭ ɚɧɬɢɤɪɢɡɨɜɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɞɨɡɜɨɥɹє ɫɮɨɪɦɭɜɚɬɢ ɣɨɝɨ 
ɦɟɬɭ ɬɚ ɡɚɜɞɚɧɧɹ ɜ ɤɨɧɬɟɤɫɬɿ ɪɨɡɪɨɛɤɢ ɬɚ ɪɟɚɥɿɡɚɰɿʀ ɤɨɦɩɥɟɤɫɭ ɡɚɯɨɞɿɜ ɳɨɞɨ ɩɨɞɨɥɚɧɧɹ 
ɤɪɢɡɨɜɢɯ ɹɜɢɳ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɍɤɪɚʀɧɢ. Ɂɚɩɪɨɜɚɞɠɟɧɧɹ ɚɧɬɢɤɪɢɡɨɜɨɝɨ ɭɩɪɚɜɥɿɧɧɹ ɧɚ 
ɩɿɞɩɪɢєɦɫɬɜɿ ɩɨɜɢɧɧɨ ɦɚɬɢ ɧɚ ɦɟɬɿ ɡɞɿɣɫɧɟɧɧɹ ɬɚɤɢɯ ɡɚɯɨɞɿɜμ ɞɿɚɝɧɨɫɬɢɤɚ ɩɪɨɰɟɫɿɜ ɿ 
ɬɟɧɞɟɧɰɿɣ, ɹɤɿ ɩɪɢɡɜɨɞɹɬɶ ɞɨ ɤɪɢɡɨɜɢɯ ɫɢɬɭɚɰɿɣν ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɜɢɧɢɤɧɟɧɧɹ, ɪɨɡɜɢɬɤɭ ɿ 
ɣɦɨɜɿɪɧɢɯ ɧɚɫɥɿɞɤɿɜ ɤɪɢɡɨɜɢɯ ɫɢɬɭɚɰɿɣν ɡɞɿɣɫɧɟɧɧɹ ɚɧɬɢɤɪɢɡɨɜɨɝɨ ɫɭɩɪɨɜɨɞɭ (ɜɢɹɜɥɟɧɧɹ 
ɩɪɨɰɟɫɿɜ, ɹɤɿ ɩɪɢɡɜɨɞɹɬɶ ɱɢ ɦɨɠɭɬɶ ɩɪɢɡɜɟɫɬɢ ɞɨ ɤɪɢɡɨɜɢɯ ɫɢɬɭɚɰɿɣ)ν ɩɪɨɜɟɞɟɧɧɹ ɡɚɜɱɚɫɧɨʀ 
ɩɿɞɝɨɬɨɜɤɢ ɧɚ ɜɢɩɚɞɨɤ ɜɢɧɢɤɧɟɧɧɹ ɧɚɞɡɜɢɱɚɣɧɢɯ ɫɢɬɭɚɰɿɣ (ɚɧɬɢɤɪɢɡɨɜɚ ɩɪɨɮɿɥɚɤɬɢɤɚ)ν 
ɨɪɝɚɧɿɡɚɰɿɹ ɿ ɤɨɨɪɞɢɧɚɰɿɹ ɟɮɟɤɬɢɜɧɢɯ ɞɿɣ ɩɨɞɨɥɚɧɧɹ ɧɚɞɡɜɢɱɚɣɧɢɯ ɤɪɢɡɨɜɢɯ ɫɢɬɭɚɰɿɣ ɬɚ ʀɯ 
ɧɚɫɥɿɞɤɿɜ. 

 

ȾɈɋɅȱȾɀȿɇɇə ɋɍɑȺɋɇɈȽɈ ɊɂɇɄɍ ɈɋȼȱɌɇȱɏ ɉɈɋɅɍȽ 

ɍɲɚɤɨɜɚ Ⱥ.Ⱥ, ɝɪ. ȿɉ-11Ⱦ 
ɏɚɧɞɿɣ Ɉ.Ɉ., ɞɨɰɟɧɬ, ɤ.ɟ.ɧ. 

Ɍɟɯɧɨɥɨɝɿɱɧɢɣ ɿɧɫɬɢɬɭɬ ɋɇɍ ɿɦɟɧɿ ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ (ɦ. ɋєɜєɪɨɞɨɧɟɰɶɤ) 
Ɉɫɧɨɜɨɸ ɿ ɩɟɪɟɞɭɦɨɜɨɸ ɪɨɡɜɢɬɤɭ ɥɸɞɢɧɢ є ɨɫɜɿɬɚ, ɨɬɪɢɦɚɧɿ ɜɦɿɧɧɹ ɬɚ ɧɚɜɢɱɤɢ. ȼ 

ɭɦɨɜɚɯ ɪɢɧɤɨɜɨʀ ɟɤɨɧɨɦɿɤɢ ɬɚ ɠɨɪɫɬɤɨʀ ɤɨɧɤɭɪɟɧɰɿʀ ɧɟɨɛɯɿɞɧɨ ɧɟ ɥɢɲɟ ɧɚɞɚɜɚɬɢ “ɫɨɥɿɞɧɢɣ 
ɛɚɝɚɠ“ ɡɧɚɧɶ, ɚ ɣ ɝɨɬɭɜɚɬɢ ɭɱɧɿɜ ɞɨ ɠɢɬɬɹ. ȼɚɠɥɢɜɨɸ є ɹɤɿɫɬɶ ɨɬɪɢɦɚɧɢɯ ɡɧɚɧɶ, ɹɤɚ ɦɚє 
ɡɚɛɟɡɩɟɱɭɜɚɬɢɫɶ ɜɿɞɩɨɜɿɞɧɿɫɬɸ ɧɚɜɱɚɥɶɧɨɝɨ ɡɚɤɥɚɞɭ ɜɢɪɨɛɥɟɧɢɦ ɞɟɪɠɚɜɨɸ ɫɬɚɧɞɚɪɬɚɦ. Ȳɯ 
ɭɫɩɿɲɧɚ ɬɚ ɟɮɟɤɬɢɜɧɚ ɪɟɚɥɿɡɚɰɿɹ ɮɨɪɦɭє ɤɨɧɤɭɪɟɧɬɧɨɫɩɪɨɦɨɠɧɨɝɨ ɭɱɚɫɧɢɤɚ ɪɢɧɤɭ. Ɍɨɛɬɨ 
ɪɨɡɲɢɪɟɧɧɹ ɩɪɨɩɨɡɢɰɿʀ ɬɚ ɞɢɮɟɪɟɧɰɿɸɜɚɧɧɹ ɫɩɟɤɬɪɭ ɬɨɜɚɪɿɜ ɬɚ ɩɨɫɥɭɝ, ɩɪɟɞɫɬɚɜɥɟɧɢɯ ɧɚ 
ɪɢɧɤɭ, ɨɛ’єɤɬɢɜɧɨ ɡɭɦɨɜɥɸɸɬɶ ɜɿɞɩɨɜɿɞɧɿ ɩɪɨɰɟɫɢ ɿ ɜ ɝɚɥɭɡɿ ɨɫɜɿɬɢ, ɩɨɱɢɧɚɸɱɢ ɜɿɞ 
ɞɢɬɹɱɢɯ ɫɚɞɤɿɜ ɿ ɡɚɤɿɧɱɭɸɱɢ ɜɢɳɢɦɢ ɧɚɜɱɚɥɶɧɢɦɢ ɡɚɤɥɚɞɚɦɢ. 

Ɇɟɬɨɸ ɪɨɛɨɬɢ є ɚɧɚɥɿɡ ɪɢɧɤɭ ɨɫɜɿɬɧɿɯ ɩɨɫɥɭɝ ɍɤɪɚʀɧɢ, ɜɢɡɧɚɱɟɧɧɹ ɩɪɨɛɥɟɦ ɬɚ 
ɩɪɿɨɪɢɬɟɬɿɜ ɪɨɡɜɢɬɤɭ ɰɿєʀ ɝɚɥɭɡɿ ɧɚ ɫɭɱɚɫɧɨɦɭ ɟɬɚɩɿ. 

Ɉɫɜɿɬɚ ɜ ɍɤɪɚʀɧɿ ɦɚє ɫɤɥɚɞɧɭ ɫɬɪɭɤɬɭɪɭ єɜɪɨɩɟɣɫɶɤɨɝɨ ɬɢɩɭ ɿ ɜɤɥɸɱɚє ɞɨɲɤɿɥɶɧɭ ɿ 
ɫɟɪɟɞɧɸ ɨɫɜɿɬɭ, ɩɪɨɮɟɫɿɣɧɨ-ɬɟɯɧɿɱɧɭ ɨɫɜɿɬɭ, ɜɢɳɭ ɬɚ ɩɿɫɥɹɞɢɩɥɨɦɧɭ ɨɫɜɿɬɭ. ɉɨɪɹɞ ɡ 
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ɭɞɨɫɤɨɧɚɥɟɧɢɦɢ ɧɚɜɱɚɥɶɧɢɦɢ ɡɚɤɥɚɞɚɦɢ ɧɚ ɛɚɡɿ ɤɨɥɢɲɧɿɯ ɞɟɪɠɚɜɧɢɯ, ɡ’ɹɜɥɹɸɬɶɫɹ 
ɩɪɢɜɚɬɧɿ ɩɪɨɩɨɡɢɰɿʀ. Ⱥɤɬɢɜɧɨ ɨɪɝɚɧɿɡɨɜɭɸɬɶɫɹ ɩɪɨɮɿɥɶɧɿ ɞɢɬɫɚɞɤɢ ɡ ɩɪɿɨɪɢɬɟɬɧɢɦ 
ɪɨɡɜɢɬɤɨɦ ɩɟɜɧɨɝɨ ɧɚɩɪɹɦɭ, ɡɚɩɪɨɜɚɞɠɭɸɬɶɫɹ ɚɜɬɨɪɫɶɤɿ ɩɪɨɝɪɚɦɢ (ɫɶɨɝɨɞɧɿ ʀɯ ɜ ɍɤɪɚʀɧɿ 
ɮɭɧɤɰɿɨɧɭє 17,β ɬɢɫ.), ɜɿɞɤɪɢɜɚɸɬɶɫɹ ɩɪɢɜɚɬɧɿ ɲɤɨɥɢ. Ɂɧɚɱɧɨ ɡɪɨɫɥɚ ɤɿɥɶɤɿɫɬɶ ɧɚɜɱɚɥɶɧɢɯ 
ɡɚɤɥɚɞɿɜ, ɹɤɿ ɩɪɨɩɨɧɭɸɬɶ ɨɬɪɢɦɚɧɧɹ ɫɟɪɟɞɧɶɨʀ ɨɫɜɿɬɢ ɩɟɜɧɨɝɨ ɫɩɪɹɦɭɜɚɧɧɹ, ɡ ɩɨɝɥɢɛɥɟɧɢɦ 
ɜɢɜɱɟɧɧɹɦ ɩɟɜɧɢɯ ɞɢɰɢɩɥɿɧ ɧɚ ɮɨɧɿ ɳɨɪɿɱɧɨɝɨ ɡɧɢɠɟɧɧɹ ɡɚɝɚɥɶɧɨʀ ɤɿɥɶɤɨɫɬɿ ɧɚɜɱɚɥɶɧɢɯ 
ɡɚɤɥɚɞɿɜ (ɜɫɶɨɝɨ ɜ ɍɤɪɚʀɧɿ 19,γ ɬɢɫ. ɧɚɜɱɚɥɶɧɢɯ ɡɚɤɥɚɞɿɜ ɧɚ ɩɨɱɚɬɨɤ β01γ/β014 ɧɚɜɱɚɥɶɧɨɝɨ 
ɪɨɤɭ, ɭ ɬ. ɱ. 56β ɝɿɦɧɚɡɿʀ, γ48 ɥɿɰɟʀɜ, 45 ɤɨɥɟɝɿɭɦɿɜ) Дɡɚ ɞɚɧɢɦɢ ɨɮɿɰɿɣɧɨɝɨ ɫɚɣɬɭ ɫɬɚɬɢɫɬɢɤɢ 
ukrstat.gov.uaЖ. ȼ ɝɚɥɭɡɿ ɜɢɳɨʀ ɨɫɜɿɬɢ ɡɛɟɪɿɝɚєɬɶɫɹ ɜɢɫɨɤɢɣ ɪɿɜɟɧɶ ɤɨɧɤɭɪɟɧɰɿʀμ ɦɟɪɟɠɚ 
ɜɢɳɢɯ ɧɚɜɱɚɥɶɧɢɯ ɡɚɤɥɚɞɿɜ ȱ-ȱȱ ɪɿɜɧɿɜ ɚɤɪɟɞɢɬɚɰɿʀ ɧɚɥɿɱɭє 478 ɡɚɤɥɚɞɿɜ – 117 ɭɱɢɥɢɳ, 97 
ɬɟɯɧɿɤɭɦɿɜ, β45 ɤɨɥɟɞɠɿɜ, ȱȱȱ-ȱV - γβ5 ɡɚɤɥɚɞɿɜ, ɭ ɬ.ɱ. 198 ɭɧɿɜɟɪɫɢɬɟɬɿɜ, 6β ɚɤɚɞɟɦɿʀ, 8γ 
ɿɧɫɬɢɬɭɬɢ (ɧɚ ɩɨɱɚɬɨɤ β01γ/β014 ɧ.ɪ.). ɇɨɜɨɸ ɩɪɨɩɨɡɢɰɿєɸ ɧɚ ɭɤɪɚʀɧɫɶɤɨɦɭ ɪɢɧɤɭ ɨɫɜɿɬɢ є 
ɛɿɡɧɟɫ-ɨɫɜɿɬɚ, ɪɿɡɧɨɦɚɧɿɬɧɿ ɬɪɟɧɿɧɝɨɜɿ ɬɚ ɤɨɧɫɭɥɶɬɚɰɿɣɧɿ ɩɨɫɥɭɝɢ. 

Ɋɢɧɨɤ ɨɫɜɿɬɧɿɯ ɩɨɫɥɭɝ ɭ ɝɚɥɭɡɿ ɜɢɳɨʀ ɨɫɜɿɬɢ є ɞɨɫɬɚɬɧɶɨ ɩɪɢɜɚɛɥɢɜɢɦ, ɳɨ ɡɭɦɨɜɥɟɧɨ 
ɡɧɚɱɧɨɸ ɣɨɝɨ ɦɿɫɬɤɿɫɬɸ. Ɂɛɿɥɶɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ȼɇɁ ɦɚɥɨ ɫɬɿɣɤɢɣ ɬɪɟɧɞ ɞɨ β008/β009 ɪɨɤɿɜ, 
ɳɨ ɜɿɞɡɧɚɱɚɥɨɫɹ ɪɿɡɧɢɦɢ ɬɟɦɩɚɦɢ ɩɪɢɪɨɫɬɭ ɜ ɨɤɪɟɦɿ ɩɟɪɿɨɞɢ ɱɚɫɭ. Ɂɛɿɥɶɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ 
ȼɇɁ ɫɭɩɪɨɜɨɞɠɭɜɚɥɨɫɹ ɚɤɬɢɜɧɢɦ ɪɨɡɜɢɬɤɨɦ ɮɿɥɿɚɥɶɧɨʀ ɦɟɪɟɠɿ ɨɫɜɿɬɧɿɯ ɭɫɬɚɧɨɜ ɭɫɿɯ ɮɨɪɦ 
ɜɥɚɫɧɨɫɬɿ ɡ ɦɟɬɨɸ ɛɿɥɶɲ ɩɨɜɧɨɝɨ ɝɟɨɝɪɚɮɿɱɧɨɝɨ ɨɯɨɩɥɟɧɧɹ. Ɉɫɬɚɧɧɿ 5 ɪɨɤɿɜ ɜɿɞɛɭɜɚɥɨɫɶ 
ɩɨɜɿɥɶɧɟ ɡɧɢɠɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ȼɇɁ ɜɫɿɯ ɪɿɜɧɿɜ. ȼ ɫɜɨɸ ɱɟɪɝɭ ɩɪɨɝɧɨɡɢ ɫɨɰɿɚɥɶɧɨ-
ɞɟɦɨɝɪɚɮɿɱɧɨɝɨ ɪɨɡɜɢɬɤɭ ɤɪɚʀɧɢ ɬɚɤɨɠ ɡɚɥɢɲɚɸɬɶɫɹ ɧɟɜɬɿɲɧɿ. Ƀɞɟɬɶɫɹ ɧɚɫɚɦɩɟɪɟɞ ɩɪɨ 
ɬɟɧɞɟɧɰɿɸ ɡɦɟɧɲɟɧɧɹ ɧɚɪɨɞɠɭɜɚɧɨɫɬɿ ɜ β01γ ɪ. ɩɨɪɿɜɧɹɧɨ ɡ β01β ɪ., ɚ ɩɨɤɚɡɧɢɤɢ β014 ɪ. 
ɨɱɿɤɭɸɬɶɫɹ ɳɟ ɧɢɠɱɢɦɢ. ɑɢɫɟɥɶɧɿɫɬɶ ɞɿɬɟɣ ɞɨ 17 ɪɨɤɿɜ ɡɚɥɢɲɚєɬɶɫɹ ɧɚ ɪɿɜɧɿ 8 ɦɥɧ.ɨɫɿɛ. 
ɩɪɨɬɹɝɨɦ ɨɫɬɚɧɧɿɯ 5 ɪɨɤɿɜ. Ɍɨɛɬɨ ɪɨɡɪɚɯɨɜɭɜɚɬɢ ɧɚ ɫɭɬɬєɜɟ ɡɪɨɫɬɚɧɧɹ ɚɛɿɬɭɪɿєɧɬɿɜ ɧɟ 
ɞɨɜɨɞɢɬɶɫɹ. 

ɇɚɜɟɞɟɧɿ ɞɚɧɿ ɫɜɿɞɱɚɬɶ ɩɪɨ ɩɨɞɚɥɶɲɟ ɡɚɝɨɫɬɪɟɧɧɹ ɤɨɧɤɭɪɟɧɬɧɨʀ ɫɢɬɭɚɰɿʀ ɧɚ ɪɢɧɤɭ 
ɨɫɜɿɬɧɿɯ ɩɨɫɥɭɝ. ɉɟɪɟɞɛɚɱɚєɬɶɫɹ ɠɨɪɫɬɤɚ ɤɨɧɤɭɪɟɧɬɧɚ ɛɨɪɨɬɶɛɚ ɡɚ ɤɨɠɧɨɝɨ ɚɛɿɬɭɪɿєɧɬɚ.  

ɇɚ ɫɶɨɝɨɞɧɿ ɜɢɧɢɤɚє ɩɪɨɛɥɟɦɚ ɞɨɜɿɪɢ ɞɨ ɧɨɜɨɫɬɜɨɪɟɧɢɯ ɭɫɬɚɧɨɜ. əɤɳɨ ɡɚɤɥɚɞɢ 
ɩɨɱɚɬɤɨɜɨʀ ɬɚ ɫɟɪɟɞɧɶɨʀ ɨɫɜɿɬɢ ɜ ɨɫɧɨɜɧɨɦɭ ɩɨɞɨɥɚɥɢ ɰɸ ɩɪɨɛɥɟɦɭ, ɬɨ ɜɢɳɿ ɩɪɢɜɚɬɧɿ 
ɧɚɜɱɚɥɶɧɿ ɡɚɤɥɚɞɢ ɳɟ ɧɟ ɜɫɬɢɝɥɢ ɡɚɪɟɤɨɦɟɧɞɭɜɚɬɢ ɫɟɛɟ ɞɨɫɹɝɧɟɧɧɹɦɢ ɫɜɨʀɯ ɜɢɩɭɫɤɧɢɤɿɜ. 
ɉɨɬɟɧɰɿɣɧɿ ɪɨɛɨɬɨɞɚɜɰɿ, ɹɤ ɿ ɪɚɧɿɲɟ, ɧɚɞɚɸɬɶ ɩɟɪɟɜɚɝɭ ɞɟɪɠɚɜɧɢɦ ȼɇɁ. 

ɋɟɪɟɞ ɩɟɪɟɜɚɝ ɞɟɪɠɚɜɧɢɯ ȼɇɁ ɪɨɛɨɬɨɞɚɜɰɿ ɡɚɡɧɚɱɚɸɬɶ ɛɚɝɚɬɨɪɿɱɧɢɣ ɞɨɫɜɿɞ ɧɚ ɪɢɧɤɭ 
ɨɫɜɿɬɢ, ɭɫɬɚɥɟɧɿ ɬɪɚɞɢɰɿʀ, ɝɚɪɧɢɣ ɜɢɤɥɚɞɚɰɶɤɢɣ ɫɤɥɚɞ, ɿ ɪɟɬɟɥɶɧɿɫɬɶ ɤɨɧɤɭɪɫɧɨɝɨ ɜɿɞɛɨɪɭ 
ɚɛɿɬɭɪɿєɧɬɿɜ. ɉɪɚɤɬɢɱɧɨ ɜ ɭɫɿɯ ȼɇɁ ɫɶɨɝɨɞɧɿ ɜɱɚɬɶɫɹ ɹɤ ɛɸɞɠɟɬɧɢɤɢ, ɬɚɤ ɿ ɤɨɧɬɪɚɤɬɧɢɤɢ 
(ɨɫɬɚɧɧɿ ɫɬɚɧɨɜɥɹɬɶ ɜɿɞ 5 ɞɨ 50% ɡɚɝɚɥɶɧɨʀ ɤɿɥɶɤɨɫɬɿ ɫɬɭɞɟɧɬɿɜ), ɿ ɜɫɿ ɜɨɧɢ ɫɤɥɚɞɚɸɬɶ 
ɟɤɡɚɦɟɧɢ ɬɚ ɬɟɫɬɢ. ɋɟɪɟɞ ɨɫɧɨɜɧɢɯ ɧɟɞɨɥɿɤɿɜ ɞɟɪɠɚɜɧɢɯ ȼɇɁ ɫɥɿɞ ɡɚɡɧɚɱɢɬɢ ɜɿɞɬɿɤ 
ɤɜɚɥɿɮɿɤɨɜɚɧɢɯ ɮɚɯɿɜɰɿɜ ɱɟɪɟɡ ɧɢɡɶɤɢɣ ɪɿɜɟɧɶ ɨɩɥɚɬɢ ʀɯ ɩɪɚɰɿ. 

ɋɶɨɝɨɞɧɿ ɞɨɫɢɬɶ ɲɜɢɞɤɢɦɢ ɬɟɦɩɚɦɢ ɪɢɧɨɤ ɜɢɳɨʀ ɨɫɜɿɬɢ ɩɨɩɨɜɧɸєɬɶɫɹ ɩɪɢɜɚɬɧɢɦɢ 
ɿɧɫɬɢɬɭɰɿɹɦɢ. ɋɟɪɟɞ ɨɫɧɨɜɧɢɯ ɩɪɨɛɥɟɦ, ɳɨ ɜɨɧɢ ɦɚɸɬɶ ɩɨɞɨɥɚɬɢμ ɩɨ-ɩɟɪɲɟ, ɧɟɞɨɜɿɪɚ 
ɳɨɞɨ ɪɿɜɧɹ ɨɞɟɪɠɚɧɨʀ ɨɫɜɿɬɢν ɩɨ-ɞɪɭɝɟ, ɦɚɣɠɟ ɜɫɿ ɜɢɤɥɚɞɚɱɿ ɩɪɚɰɸɸɬɶ ɭ ɬɚɤɢɯ ȼɇɁ ɡɚ 
ɫɭɦɿɫɧɢɰɬɜɨɦ, ɚ ɜɿɞɬɚɤ – ɜɢɤɥɚɞɚɱɿ ɧɟ ɦɚɸɬɶ ɡɚɰɿɤɚɜɥɟɧɨɫɬɿ ɭ ɜɢɤɨɪɢɫɬɚɧɧɿ ɫɜɨʀɯ 
ɚɜɬɨɪɫɶɤɢɯ ɪɨɡɪɨɛɨɤν ɩɨ-ɬɪɟɬє, ɦɚɬɟɪɿɚɥɶɧɨ-ɬɟɯɧɿɱɧɚ ɛɚɡɚ, ɧɚɜɿɬɶ ɡɚ ɭɦɨɜ ɮɿɧɚɧɫɨɜɢɯ 
ɜɥɢɜɚɧɶ ɚɛɿɬɭɪɿєɧɬɿɜ, ɧɟ ɫɬɜɨɪɸєɬɶɫɹ ɡɚ ɬɚɤɢɣ ɤɨɪɨɬɤɢɣ ɬɟɪɦɿɧν ɿ ɧɚɪɟɲɬɿ – ɧɟɞɟɪɠɚɜɧɿ 
ȼɇɁ ɡ’ɹɜɢɥɢɫɶ ɩɨɪɿɜɧɹɧɨ ɧɟ ɬɚɤ ɞɚɜɧɨ, ɿ ɜ ɧɢɯ ɳɟ ɧɟ ɛɭɥɨ ɱɚɫɭ ɬɚ ɦɨɠɥɢɜɨɫɬɿ 
ɡɚɪɟɤɨɦɟɧɞɭɜɚɬɢ ɫɟɛɟ. 

ȼ ɪɨɛɨɬɿ Д1Ж ɧɚɜɟɞɟɧɨ ɪɟɡɭɥɶɬɚɬɢ ɞɨɫɥɿɞɠɟɧɧɹ ɩɪɢɱɢɧ ɜɢɛɨɪɭ ɨɫɜɿɬɧɶɨɝɨ ɡɚɤɥɚɞɭ. Ɂɚ 
ɞɨɩɨɦɨɝɨɸ ɚɧɤɟɬɧɨɝɨ ɨɩɢɬɭɜɚɧɧɹ 50 ɪɟɫɩɨɧɞɟɧɬɿɜ ɡ’ɹɫɨɜɚɧɨ, ɳɨ ɥɢɲɟ β4 %  ɡ ɨɩɢɬɚɧɢɯ 
ɤɟɪɭɜɚɥɢɫɹ ɭ ɫɜɨєɦɭ ɜɢɛɨɪɿ ɧɚɜɱɚɥɶɧɨɝɨ ɡɚɤɥɚɞɭ ɡɧɚɧɧɹɦ ɫɩɟɰɿɚɥɶɧɨɫɬɿ, ɦɚɣɠɟ  γβ % – 
ɪɟɤɨɦɟɧɞɚɰɿɹɦɢ ɞɪɭɡɿɜ, ɡɧɚɣɨɦɢɯ ɬɚ ɛɚɬɶɤɿɜ, 19 % –  ɜɚɪɬɿɫɬɸ ɧɚɜɱɚɧɧɹ, 8 % –  ɿɦɿɞɠɟɦ 
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ɜɭɡɭ,  1β % –  ɬɟɪɢɬɨɪɿɚɥɶɧɨɸ ɛɥɢɡɶɤɿɫɬɸ,  ɨɫɬɚɧɧɿ  5 % – ɿɧɲɢɦɢ ɩɪɢɱɢɧɚɦɢ, ɭ ɬɨɦɭ ɱɢɫɥɿ 
ɿ ɪɟɤɥɚɦɨɸ.  

 Ⱦɚɧɿ ɪɟɡɭɥɶɬɚɬɢ ɫɜɿɞɱɚɬɶ ɩɪɨ ɬɟ, ɳɨ ɛɿɥɶɲɿɫɬɶ ɫɩɨɠɢɜɚɱɿɜ ɨɛɢɪɚє ɜɭɡ, ɚ ɧɟ 
ɫɩɟɰɿɚɥɶɧɿɫɬɶ, ɳɨ є ɩɪɢɱɢɧɨɸ ɬɨɝɨ, ɳɨ ɜ ɩɨɞɚɥɶɲɨɦɭ ɜɢɩɭɫɤɧɢɤɚɦ ɜɭɡɿɜ ɜɚɠɤɨ 
ɜɥɚɲɬɭɜɚɬɢɫɹ ɧɚ ɪɨɛɨɬɭ ɡɚ ɫɩɟɰɿɚɥɶɧɿɫɬɸ. ȱ ɜɡɚɝɚɥɿ ɫɟɪɟɞ ɩɿɞɩɪɢєɦɰɿɜ ɿɫɧɭє ɞɭɦɤɚ, ɳɨ 
ɜɢɩɭɫɤɧɢɤɢ ȼɇɁ ɦɚɸɬɶ ɞɨɫɢɬɶ ɧɟ ɜɢɫɨɤɭ ɩɿɞɝɨɬɨɜɤɭ ɿ ɧɟ ɜɿɞɩɨɜɿɞɚɸɬɶ ɡɚɩɢɬɚɦ ɩɪɚɤɬɢɤɿɜ. 
Ⱥɥɟ ɪɨɛɨɬɨɞɚɜɰɹɦɢ ɧɟ ɜɪɚɯɨɜɭєɬɶɫɹ, ɳɨ ɜɫɿ ɜɢɩɭɫɤɧɢɤɢ ɧɟ ɦɨɠɭɬɶ ɦɚɬɢ ɨɞɧɚɤɨɜɨɝɨ ɪɿɜɧɹ 
ɩɪɨɮɟɫɿɣɧɨʀ ɩɿɞɝɨɬɨɜɤɢ.  

ȼɚɪɬɿɫɬɶ ɧɚɜɱɚɧɧɹ ɦɚє ɫɬɿɣɤɢɣ ɬɪɟɧɞ ɞɨ ɳɨɪɿɱɧɨɝɨ ɡɪɨɫɬɚɧɧɹ, є ɧɟɫɬɚɛɿɥɶɧɨɸ ɿ 
ɝɨɥɨɜɧɟ, ɪɿɡɧɨɸ ɧɚ ɨɞɧɚɤɨɜɿ ɫɩɟɰɿɚɥɶɧɨɫɬɿ, ɭ ɡɜ’ɹɡɤɭ ɡ ɱɢɦ ɞɨɫɬɚɬɧɶɨ ɜɢɫɨɤɢɣ ɜɿɞɫɨɬɨɤ 
ɫɬɭɞɟɧɬɿɜ ɨɛɢɪɚɸɬɶ ɫɩɟɰɿɚɥɶɧɿɫɬɶ ɡɚ ʀʀ ɜɚɪɬɿɫɬɸ.  

ɍɤɪɚʀɧɫɶɤɢɣ ɪɢɧɨɤ ɨɫɜɿɬɧɿɯ ɩɨɫɥɭɝ ɦɚє ɜɫɿ ɩɟɪɟɞɭɦɨɜɢ ɞɥɹ ɪɨɡɜɢɬɤɭ, ɚɥɟ 
ɨɛɨɜ’ɹɡɤɨɜɨɸ ɭɦɨɜɨɸ є ɪɟɮɨɪɦɢ ɭ ɮɿɧɚɧɫɭɜɚɧɧɿ ɨɫɜɿɬɢ. ɇɚɫɚɦɩɟɪɟɞ, ɡɚ ɪɚɯɭɧɨɤ ɪɨɡɜɢɬɤɭ 
ɩɪɢɜɚɬɧɨʀ ɨɫɜɿɬɢ, ɚ ɬɚɤɨɠ ɡɚɥɭɱɟɧɧɹ ɤɪɟɞɢɬɿɜ ɞɥɹ ɧɚɜɱɚɧɧɹ, ɫɬɜɨɪɟɧɧɹ ɬɚ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ 
ɫɩɟɰɿɚɥɶɧɢɯ ɧɚɤɨɩɢɱɭɜɚɥɶɧɢɯ ɬɚ ɫɬɪɚɯɨɜɢɯ ɮɨɧɞɿɜ. 

ȼ ɍɤɪɚʀɧɿ ɜɢɤɥɚɞɚɰɶɤɢɣ ɫɤɥɚɞ є ɞɨɫɢɬɶ ɤɜɚɥɿɮɿɤɨɜɚɧɢɦ, ɩɪɨɬɟ ɛɟɡ ɦɚɬɟɪɿɚɥɶɧɢɯ 
ɫɬɢɦɭɥɿɜ, ɧɨɪɦɚɥɶɧɨʀ ɦɚɬɟɪɿɚɥɶɧɨ-ɬɟɯɧɿɱɧɨʀ ɛɚɡɢ, ɞɨɫɬɭɩɭ ɞɨ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɪɟɫɭɪɫɿɜ ɬɚ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɧɚɜɱɚɥɶɧɨɸ ɥɿɬɟɪɚɬɭɪɨɸ ɿ ɞɚɥɿ ɛɭɞɟ ɫɩɨɫɬɟɪɿɝɚɬɢɫɹ ɜɿɞɬɿɤ ɬɚɥɚɧɨɜɢɬɢɯ 
ɜɢɤɥɚɞɚɱɿɜ ɡɚ ɤɨɪɞɨɧ. Ɂɦɿɧɢ ɬɚ ɪɟɮɨɪɦɢ ɜ ɫɢɫɬɟɦɿ ɨɫɜɿɬɢ ɦɚɸɬɶ ɛɭɬɢ ɩɪɨɞɟɤɥɚɪɨɜɚɧɿ 
ɭɪɹɞɨɦ ɬɚ ɛɭɬɢ ɡɚɤɨɧɨɞɚɜɱɨ ɡɚɤɪɿɩɥɟɧɢɦɢ. 

ȼɚɠɥɢɜɢɦ ɚɫɩɟɤɬɨɦ ɨɩɬɢɦɿɡɚɰɿʀ ɜɭɡɿɜɫɶɤɨʀ ɩɿɞɝɨɬɨɜɤɢ ɜ ɞɚɧɢɣ ɱɚɫ є ɩɨɫɢɥɟɧɧɹ 
ɩɪɚɤɬɢɱɧɨʀ ɫɩɪɹɦɨɜɚɧɨɫɬɿ ɧɚɜɱɚɧɧɹ, ɧɟɨɛɯɿɞɧɿɫɬɶ ɜɢɩɭɫɤɭ, ɧɚɫɚɦɩɟɪɟɞ, ɲɢɪɨɤɨ 
ɩɪɨɮɿɥɶɧɢɯ ɮɚɯɿɜɰɿɜ, ɹɤɿ ɜɨɥɨɞɿɸɬɶ ɭ ɬɨɣ ɠɟ ɱɚɫ ґɪɭɧɬɨɜɧɢɦɢ ɜɭɡɶɤɨɫɩɟɰɿɚɥɿɡɨɜɚɧɢɦɢ 
ɡɧɚɧɧɹɦɢ ɿ ɧɚɜɢɱɤɚɦɢ. Ɉɞɧɚɤ ɝɨɥɨɜɧɢɦ ɧɚɩɪɹɦɤɨɦ ɭ ɩɿɞɝɨɬɨɜɰɿ ɮɚɯɿɜɰɿɜ ɭ ɜɢɳɿɣ ɲɤɨɥɿ 
ɫɬɚє ɨɪɿєɧɬɚɰɿɹ ɧɟ ɬɿɥɶɤɢ ɧɚ ɩɪɨɮɟɫɿɣɧɭ, ɚɥɟ ɣ ɨɫɨɛɢɫɬɿɫɧɭ ɫɤɥɚɞɨɜɭ, ɳɨ ɞɨɡɜɨɥɢɬɶ 
ɜɢɩɭɫɤɧɢɤɭ ȼɇɁ, ɜɿɞɩɨɜɿɞɧɨ ɞɨ ɡɦɿɧ ɭ ɫɮɟɪɿ ɬɪɭɞɨɜɢɯ ɜɿɞɧɨɫɢɧ, ɜ ɦɿɪɭ ɧɟɨɛɯɿɞɧɨɫɬɿ 
ɜɢɹɜɥɹɬɢ ɿɧɿɰɿɚɬɢɜɭ, ɝɧɭɱɤɿɫɬɶ, ɫɚɦɨɭɞɨɫɤɨɧɚɥɸɜɚɬɢɫɹ. 

Ʌɿɬɟɪɚɬɭɪɚ 
1. ȼɚɲ ɜɢɛɿɪ ɫɩɟɰɿɚɥɶɧɨɫɬɿ ɬɚ ȱɧɫɬɢɬɭɬɭμ ɡɜɿɬ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɫɨɰɿɨɥɨɝɿɱɧɨɝɨ 

ɨɩɢɬɭɜɚɧɧɹ / ȱɧɮɨɪɦɚɰɿɣɧɨ-ɚɧɚɥɿɬɢɱɧɢɣ ɜɿɞɞɿɥ ɭɩɪɚɜɥɿɧɧɹ ɤɨɨɪɞɢɧɚɰɿʀ ɧɚɭɤɨɜɢɯ 
ɞɨɫɥɿɞɠɟɧɶ ɬɚ ɿɧɮɨɪɦɚɰɿɣɧɨ-ɚɧɚɥɿɬɢɱɧɨʀ ɪɨɛɨɬɢ ɏɚɪɊȱ ɇȺȾɍ. – ɏ., β01γ. – 55 ɫ. 

 

ɍɉɊȺȼɅȱɇɇə ɊɂɁɂɄȺɆɂ əɄ ɎȺɄɌɈɊ ɉɈɄɊȺɓȿɇɇə ɎȱɇȺɇɋɈȼɈȽɈ 
ɋɌȺɇɍ ɉȱȾɉɊɂЄɆɋɌȼȺ 

Ɇɢɯɚɥɸɤ ȼ.Ƚ., ɫɬɭɞɟɧɬɤɚ ɝɪɭɩɢ ȿɉ-33 
ɇɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ – Ɍɤɚɱɭɤ Ƚ.ɘ, ɤ.ɟ.ɧ., ɞɨɰ. ɤɚɮɟɞɪɢ ɟɤɨɧɨɦɿɤɢ ɩɿɞɩɪɢєɦɫɬɜɚ 

ɀɢɬɨɦɢɪɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ 

Ɂɚ ɪɢɧɤɨɜɢɯ ɭɦɨɜɚɯ ɝɨɫɩɨɞɚɪɸɜɚɧɧɹ ɩɪɨɛɥɟɦɚ ɡɚɛɟɡɩɟɱɟɧɧɹ ɫɬɚɛɿɥɶɧɨɝɨ ɮɿɧɚɧɫɨɜɨɝɨ 
ɫɬɚɧɭ ɩɿɞɩɪɢєɦɫɬɜ ɩɨɫɿɞɚє ɱɿɥɶɧɟ ɦɿɫɰɟ ɜ ɡɚɝɚɥɶɧɨɦɭ ɭɩɪɚɜɥɿɧɧɿ, ɚɞɠɟ ɤɪɢɡɨɜɢɣ ɫɬɚɧ 
ɟɤɨɧɨɦɿɤɢ ɍɤɪɚʀɧɢ, ɞɟɮɿɰɢɬ ɞɟɪɠɚɜɧɨɝɨ ɛɸɞɠɟɬɭ, ɡɧɢɠɟɧɧɹ ɪɿɜɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ 
ɜɢɪɨɛɧɢɰɬɜɚ ɫɩɨɧɭɤɚɸɬɶ ɜɿɬɱɢɡɧɹɧɢɯ ɩɿɞɩɪɢєɦɰɿɜ ɞɨ ɩɨɫɬɿɣɧɨɝɨ ɩɨɲɭɤɭ ɧɨɜɢɯ ɲɥɹɯɿɜ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɟɞɟɧɧɹ ɛɿɡɧɟɫɭ. ɋɜɿɬɨɜɢɣ ɞɨɫɜɿɞ ɩɟɪɟɤɨɧɥɢɜɨ ɞɨɜɨɞɢɬɶ, ɳɨ 
ɭɫɩɿɯ ɩɿɞɩɪɢєɦɫɬɜɚ ɡɚɥɟɠɢɬɶ ɜɿɞ ɡɞɚɬɧɨɫɬɿ ɚɞɚɩɬɭɜɚɬɢɫɶ ɞɨ ɡɦɿɧ ɜ ɭɦɨɜɚɯ ɩɨɫɢɥɟɧɧɹ 
ɤɨɧɤɭɪɟɧɰɿʀ ɧɚ ɪɢɧɤɭ ɡ ɦɟɬɨɸ ɡɚɩɨɛɿɝɚɧɧɹ ɪɢɡɢɤɭ ɡɧɢɠɟɧɧɹ ɮɿɧɚɧɫɨɜɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ 
ɞɿɹɥɶɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ. 

ȼɢɜɱɟɧɧɹɦ ɚɤɬɭɚɥɶɧɢɯ ɩɪɨɛɥɟɦ ɨɰɿɧɤɢ ɬɚ ɭɩɪɚɜɥɿɧɧɹ ɮɿɧɚɧɫɨɜɢɦ ɫɬɚɧɨɦ ɩɿɞɩɪɢєɦɫɬɜ 
ɡɚɣɦɚɥɢɫɹ ɬɚɤɿ ɜɱɟɧɿ, ɹɤ ɋɚɜɢɰɶɤɚ Ƚ.ȼ., Ʉɨɪɨɛɨɜ Ɇ.ə., Ɏɟɞɨɪɟɧɤɨ ȼ.ȱ., Ȼɨɣɱɭɤ ȱ.Ɇ., 
Ⱦɚɧɢɥɶɱɭɤ ȱ.ȼ., Ʉɚɪɩɟɧɤɨ Ƚ.ȼ., Ɇɨɪɨɡ ȿ.Ƚ., Ȼɥɚɧɤ ȱ.Ⱥ., Ⱦɟɦ’ɹɧɟɧɤɨ Ɇ.ə. əɤ ɛɚɱɢɦɨ, ɛɚɝɚɬɨ 
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ɩɢɬɚɧɶ ɪɨɡɝɥɹɧɭɬɨ, ɩɪɨɬɟ ɦɿɧɥɢɜɿɫɬɶ ɬɚ ɞɢɧɚɦɿɱɧɿɫɬɶ ɡɨɜɧɿɲɧɶɨɝɨ ɬɚ ɜɧɭɬɪɿɲɧɶɨɝɨ 
ɫɟɪɟɞɨɜɢɳ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɩɿɞɩɪɢєɦɫɬɜ ɡɭɦɨɜɥɸɸɬɶ ɧɟɨɛɯɿɞɧɿɫɬɶ ɩɨɝɥɢɛɥɟɧɧɹ ɡɧɚɧɶ ɜ 
ɩɥɨɳɢɧɿ ɭɩɪɚɜɥɿɧɧɹ ɮɿɧɚɧɫɨɜɢɦ ɫɬɚɧɨɦ ɩɿɞɩɪɢєɦɫɬɜ. 

Ⱥɧɚɥɿɡ ɧɚɭɤɨɜɢɯ ɩɭɛɥɿɤɚɰɿɣ ɞɚɜ ɡɦɨɝɭ ɜɫɬɚɧɨɜɢɬɢ, ɳɨ ɮɿɧɚɧɫɨɜɢɣ ɫɬɚɧ – ɰɟ ɫɤɥɚɞɧɚ, 
ɿɧɬɟɝɪɨɜɚɧɚ ɡɚ ɛɚɝɚɬɶɦɚ ɩɨɤɚɡɧɢɤɚɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɿɹɥɶɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɜ ɩɟɜɧɨɦɭ 
ɩɟɪɿɨɞɿ, ɳɨ ɜɿɞɨɛɪɚɠɚє ɫɬɭɩɿɧɶ ɡɚɛɟɡɩɟɱɟɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɮɿɧɚɧɫɨɜɢɦɢ ɪɟɫɭɪɫɚɦɢ, 
ɪɚɰɿɨɧɚɥɶɧɨɫɬɿ ʀɯ ɪɨɡɦɿɳɟɧɧɹ, ɡɚɛɟɡɩɟɱɟɧɨɫɬɿ ɜɥɚɫɧɢɦɢ ɨɛɨɪɨɬɧɢɦɢ ɤɨɲɬɚɦɢ ɞɥɹ 
ɫɜɨєɱɚɫɧɨɝɨ ɩɪɨɜɟɞɟɧɧɹ ɝɪɨɲɨɜɢɯ ɪɨɡɪɚɯɭɧɤɿɜ ɡɚ ɫɜɨʀɦɢ ɡɨɛɨɜ’ɹɡɚɧɧɹɦɢ ɬɚ ɡɞɿɣɫɧɟɧɧɹ 
ɟɮɟɤɬɢɜɧɨʀ ɝɨɫɩɨɞɚɪɫɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ ɜ ɦɚɣɛɭɬɧɶɨɦɭ. 

ɇɟɡɚɞɨɜɿɥɶɧɢɣ ɮɿɧɚɧɫɨɜɢɣ ɫɬɚɧ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɧɟɟɮɟɤɬɢɜɧɢɦ ɪɨɡɦɿɳɟɧɧɹɦ ɬɚ 
ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɪɟɫɭɪɫɿɜ, ɧɟɡɚɞɨɜɿɥɶɧɨɸ ɩɥɚɬɨɫɩɪɨɦɨɠɧɿɫɬɸ ɩɿɞɩɪɢєɦɫɬɜɚ, ɧɚɹɜɧɿɫɬɸ 
ɩɪɨɫɬɪɨɱɟɧɨʀ ɡɚɛɨɪɝɨɜɚɧɨɫɬɿ, ɧɟɞɨɫɬɚɬɧɶɨ ɫɬɿɣɤɨɸ ɮɿɧɚɧɫɨɜɨɸ ɛɚɡɨɸ ɱɟɪɟɡ ɧɟɫɩɪɢɹɬɥɢɜɿ 
ɬɟɧɞɟɧɰɿʀ ɭ ɜɢɪɨɛɧɢɰɬɜɿ ɬɚ ɡɛɭɬɿ ɩɪɨɞɭɤɰɿʀ, ɧɟɞɨɰɿɥɶɧɿɫɬɸ ɨɛɪɚɧɨʀ ɫɬɪɚɬɟɝɿʀ ɪɨɡɜɢɬɤɭ, 
ɧɟɤɨɦɩɟɬɟɧɬɧɿɫɬɸ ɤɟɪɿɜɧɢɰɬɜɚ ɬɨɳɨ. 

ȼ ɭɦɨɜɚɯ ɧɟɫɬɚɛɿɥɶɧɨʀ ɟɤɨɧɨɦɿɱɧɨʀ ɫɢɬɭɚɰɿʀ ɬɚ ɧɟɫɬɿɣɤɨʀ ɪɢɧɤɨɜɨʀ ɤɨɧ’ɸɧɤɬɭɪɢ ɜ 
ɍɤɪɚʀɧɿ ɡɛɟɪɿɝɚɸɬɶɫɹ ɩɨɬɟɧɰɿɣɧɿ ɡɚɝɪɨɡɢ ɜɢɧɢɤɧɟɧɧɹ ɮɿɧɚɧɫɨɜɢɯ ɤɪɢɡ, ɳɨ 
ɫɭɩɪɨɜɨɞɠɭɸɬɶɫɹ ɮɿɧɚɧɫɨɜɢɦɢ, ɿɧɜɟɫɬɢɰɿɣɧɢɦɢ ɬɚ ɨɩɟɪɚɰɿɣɧɢɦɢ ɪɢɡɢɤɚɦɢ, ɳɨ 
ɫɩɪɢɱɢɧɹɸɬɶ ɧɢɡɤɭ ɩɪɨɛɥɟɦ ɭ ɫɮɟɪɿ ɮɿɧɚɧɫɨɜɢɯ ɜɿɞɧɨɫɢɧ ɩɿɞɩɪɢєɦɫɬɜ. Ɉɞɧɿєɸ ɡ 
ɧɚɣɝɨɫɬɪɿɲɢɯ ɩɪɨɛɥɟɦ, ɞɥɹ ɜɿɬɱɢɡɧɹɧɨʀ ɟɤɨɧɨɦɿɤɢ, ɧɚɪɚɡɿ є – ɧɟɫɬɿɣɤɢɣ ɮɿɧɚɧɫɨɜɢɣ ɫɬɚɧ 
ɝɨɫɩɨɞɚɪɸɸɱɢɯ ɫɭɛ’єɤɬɿɜ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ, ɧɚɫɚɦɩɟɪɟɞ, ɡɧɚɱɧɢɦɢ ɤɨɥɢɜɚɧɧɹɦɢ 
ɝɪɨɲɨɜɢɯ ɧɚɞɯɨɞɠɟɧɶ ɿ ɧɢɡɶɤɢɦ ɪɿɜɧɟɦ ɪɟɧɬɚɛɟɥɶɧɨɫɬɿ ɨɩɟɪɚɰɿɣɧɨʀ ɞɿɹɥɶɧɨɫɬɿ. ɍɩɪɨɞɨɜɠ 
ɨɫɬɚɧɧɶɨɝɨ ɞɟɫɹɬɢɥɿɬɬɹ ɡɛɟɪɿɝɚɥɚɫɶ ɡɧɚɱɧɚ ɱɚɫɬɤɚ ɡɛɢɬɤɨɜɢɯ ɩɿɞɩɪɢєɦɫɬɜ (ɭ β01β ɪ. – 41% 
ɜɿɞ ɡɚɝɚɥɶɧɨʀ ʀɯ ɤɿɥɶɤɨɫɬɿ).  

ɋɚɦɟ ɬɨɦɭ, ɧɚ ɧɚɲɭ ɞɭɦɤɭ, ɟɮɟɤɬɢɜɧɢɦ ɜɚɠɟɥɟɦ ɫɬɚɛɿɥɿɡɚɰɿʀ ɮɿɧɚɧɫɨɜɨɝɨ ɫɬɚɧɭ 
ɜɿɬɱɢɡɧɹɧɢɯ ɝɨɫɩɨɞɚɪɸɸɱɢɯ ɫɭɛ’єɤɬɿɜ ɦɚє ɫɬɚɬɢ ɭɩɪɚɜɥɿɧɧɹ ɪɢɡɢɤɚɦɢ. Ɍɚɤɢɦ ɱɢɧɨɦ, 
ɧɟɨɛɯɿɞɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɫɬɭɩɿɧɶ ɣɦɨɜɿɪɧɨɫɬɿ ɜɢɧɢɤɧɟɧɧɹ ɬɚ ɨɰɿɧɸɜɚɬɢ ɜɩɥɢɜ ɧɚ ɞɿɹɥɶɧɿɫɬɶ 
ɩɿɞɩɪɢєɦɫɬɜɚ ɧɟɫɢɫɬɟɦɚɬɢɱɧɢɯ ɪɢɡɢɤɿɜ. ɋɭɬɧɿɫɬɶ ɭɩɪɚɜɥɿɧɧɹ ɧɟɫɢɫɬɟɦɚɬɢɱɧɢɦɢ ɪɢɡɢɤɚɦɢ 
ɩɨɥɹɝɚє ɭ ɩɪɨɜɟɞɟɧɧɿ ɫɢɫɬɟɦɚɬɢɱɧɨɝɨ ɚɧɚɥɿɡɭ ɡɨɜɧɿɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɞɿɹɥɶɧɨɫɬɿ 
ɩɿɞɩɪɢєɦɫɬɜɚ, ɳɨ ɞɨɡɜɨɥɹє ɪɟɚɥɶɧɨ ɨɰɿɧɢɬɢ ɜɡɚєɦɢɧɢ ɡ ɛɚɧɤɚɦɢ, ɤɪɟɞɢɬɨɪɚɦɢ, 
ɤɨɧɬɪɚɝɟɧɬɚɦɢ, ɤɨɧɬɚɤɬɧɢɦɢ ɚɭɞɢɬɨɪɿɹɦɢ  ɬɨɳɨ. ȼɢɪɿɲɟɧɧɹ ɩɪɨɛɥɟɦɢ ɦɿɧɿɦɿɡɚɰɿʀ 
ɧɟɫɢɫɬɟɦɚɬɢɱɧɢɯ ɪɢɡɢɤɿɜ ɝɨɫɩɨɞɚɪɫɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ ɜɢɦɚɝɚє ɜ ɩɟɪɲɭ ɱɟɪɝɭ ɪɨɡɜ’ɹɡɚɧɧɹ 
ɡɚɜɞɚɧɧɹ ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɦɟɬɨɞɢɱɧɨɝɨ ɩɿɞɯɨɞɭ ɞɨ ɚɧɚɥɿɡɭ ɮɿɧɚɧɫɨɜɨɝɨ ɫɬɚɧɭ ɩɿɞɩɪɢєɦɫɬɜɚ, 
ɳɨ ɜ ɫɜɨɸ ɱɟɪɝɭ ɞɨɡɜɨɥɢɬɶ ɨɰɿɧɢɬɢ ɦɨɠɥɢɜɿɫɬɶ ɧɚɫɬɚɧɧɹ ɤɪɢɡɨɜɨʀ ɫɢɬɭɚɰɿʀ ɣ ɫɬɭɩɿɧɶ 
ɣɦɨɜɿɪɧɨɫɬɿ ɜɢɧɢɤɧɟɧɧɹ ɛɚɧɤɪɭɬɫɬɜɚ, ɪɢɡɢɤɭ ɡɧɢɠɟɧɧɹ ɮɿɧɚɧɫɨɜɨʀ ɫɬɿɣɤɨɫɬɿ ɬɨɳɨ.  

ɍɩɪɚɜɥɿɧɧɹ ɿ ɩɨɞɨɥɚɧɧɹ ɪɢɡɢɤɿɜ ɩɪɢɡɜɟɞɟ ɞɨ ɩɨɤɪɚɳɟɧɧɹ ɮɿɧɚɧɫɨɜɨɝɨ ɫɬɚɧɭ 
ɩɿɞɩɪɢєɦɫɬɜɚ, ɹɤɟ ɩɨɡɢɬɢɜɧɢɦ ɱɢɧɨɦ ɜɿɞɨɛɪɚɡɢɬɶɫɹ ɧɚ ɩɿɞɜɢɳɟɧɧɿ ɟɮɟɤɬɢɜɧɨɫɬɿ ɭɫɶɨɝɨ 
ɝɨɫɩɨɞɚɪɫɶɤɨɝɨ ɩɪɨɰɟɫɭ. 

Ƚɨɥɨɜɧɨɸ ɩɟɪɟɞɭɦɨɜɨɸ ɡɚɛɟɡɩɟɱɟɧɧɹ ɫɬɿɣɤɨɝɨ ɮɿɧɚɧɫɨɜɨɝɨ ɫɬɚɧɭ ɩɿɞɩɪɢєɦɫɬɜɚ є 
ɪɢɬɦɿɱɧɢɣ ɜɢɩɭɫɤ ɿ ɪɟɚɥɿɡɚɰɿɹ ɜɢɫɨɤɨɹɤɿɫɧɨʀ ɩɪɨɞɭɤɰɿʀ. Ɂɚɡɜɢɱɚɣ, ɱɢɦ ɜɢɳɢɦɢ є ɩɨɤɚɡɧɢɤɢ 
ɨɛɫɹɝɭ ɜɢɪɨɛɧɢɰɬɜɚ ɿ ɪɟɚɥɿɡɚɰɿʀ ɩɪɨɞɭɤɰɿʀ ɿ ɧɢɠɱɨɸ ʀʀ ɫɨɛɿɜɚɪɬɿɫɬɶ, ɬɢɦ ɜɢɳɨɸ є 
ɩɪɢɛɭɬɤɨɜɿɫɬɶ ɩɿɞɩɪɢєɦɫɬɜɚ. Ɍɨɦɭ ɩɿɞɩɪɢєɦɫɬɜɚ, ɹɤɿ ɦɚɸɬɶ ɦɨɠɥɢɜɨɫɬɿ ɪɨɡɜɢɜɚɬɢ ɫɜɨɸ 
ɞɿɹɥɶɧɿɫɬɶ ɚɤɬɢɜɧɨ ɡɛɿɥɶɲɭɸɬɶ ɩɨɤɚɡɧɢɤɢ ʀʀ ɟɮɟɤɬɢɜɧɨɫɬɿ. ɉɪɨɬɟ, ɫɬɪɿɦɤɟ ɪɨɡɲɢɪɟɧɧɹ 
ɨɛɫɹɝɿɜ ɜɢɪɨɛɧɢɰɬɜɚ ɦɨɠɟ ɩɪɢɡɜɟɫɬɢ ɞɨ ɬɨɝɨ, ɳɨ ɝɪɨɲɨɜɿ ɤɨɲɬɢ ɧɟ ɜɫɬɢɝɚɸɬɶ ɧɚɞɯɨɞɢɬɢ 
ɧɚ ɪɨɡɪɚɯɭɧɤɨɜɢɣ ɪɚɯɭɧɨɤ, ɿ, ɫɬɜɨɪɸєɬɶɫɹ ɞɟɛɿɬɨɪɫɶɤɚ ɡɚɛɨɪɝɨɜɚɧɿɫɬɶ, ɬɨɛɬɨ ɡɧɢɠɭєɬɶɫɹ 
ɥɿɤɜɿɞɧɿɫɬɶ ɩɿɞɩɪɢєɦɫɬɜɚ. 

ɇɟɞɨɫɬɚɬɧɹ ɤɿɥɶɤɿɫɬɶ ɜɢɫɨɤɨɥɿɤɜɿɞɧɢɯ ɤɨɲɬɿɜ ɩɪɢɡɜɨɞɢɬɶ ɞɨ ɬɨɝɨ, ɳɨ ɩɿɞɩɪɢєɦɫɬɜɚ ɧɟ 
ɦɨɠɭɬɶ ɪɨɡɪɚɯɭɜɚɬɢɫɹ ɡ ɩɚɪɬɧɟɪɚɦɢ, ɬɨɛɬɨ ɜɬɪɚɱɚɸɬɶ ɩɥɚɬɨɫɩɪɨɦɨɠɧɿɫɬɶ, ɳɨ ɜ ɫɜɨɸ ɱɟɪɝɭ 
ɡɧɢɠɭє ʀɯ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɿɫɬɶ. ɐɟ ɨɡɧɚɱɚє, ɳɨ ɥɢɲɟ ɡɛɿɥɶɲɟɧɧɹ ɤɨɟɮɿɰɿєɧɬɭ 
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ɚɛɫɨɥɸɬɧɨʀ ɥɿɤɜɿɞɧɨɫɬɿ ɞɨɡɜɨɥɢɬɶ ɩɿɞɩɪɢєɦɫɬɜɚɦ ɨɮɨɪɦɥɹɬɢ ɞɨɜɝɨɫɬɪɨɤɨɜɿ ɩɨɡɢɤɢ ɜ ɛɚɧɤɭ 
ɞɥɹ ɮɿɧɚɧɫɭɜɚɧɧɹ ɩɨɬɨɱɧɨʀ ɞɿɹɥɶɧɨɫɬɿ. Ɂɛɿɥɶɲɟɧɧɹ ɝɪɨɲɨɜɢɯ ɤɨɲɬɿɜ ɦɨɠɧɚ ɡɚɛɟɡɩɟɱɢɬɢ ɡɚ 
ɪɚɯɭɧɨɤ ɪɟɚɥɿɡɚɰɿʀ ɡɚɣɜɢɯ ɜɢɪɨɛɧɢɱɢɯ ɿ ɧɟɜɢɪɨɛɧɢɱɢɯ ɮɨɧɞɿɜ, ɡɞɚɱɿ ʀɯ ɜ ɨɪɟɧɞɭ, 
ɜɢɪɨɛɧɢɰɬɜɚ ɿ ɪɨɡɪɨɛɤɢ ɧɨɜɢɯ ɜɢɞɿɜ ɩɪɨɞɭɤɰɿʀ. 

ɉɨɤɪɚɳɟɧɧɸ ɮɿɧɚɧɫɨɜɨɝɨ ɫɬɚɧɭ ɩɿɞɩɪɢєɦɫɬɜ ɫɩɪɢɹє ɡɧɢɠɟɧɧɹ ɫɨɛɿɜɚɪɬɨɫɬɿ ɩɪɨɞɭɤɰɿʀ, 
ɳɨ ɞɚє ʀɦ ɦɨɠɥɢɜɿɫɬɶ ɞɨɫɹɝɬɢ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɧɚ ɪɢɧɤɭ ɡɛɭɬɭ. Ɂɧɢɡɢɬɢ 
ɫɨɛɿɜɚɪɬɿɫɬɶ ɦɨɠɧɚ ɡɚ ɪɚɯɭɧɨɤ ɜɩɪɨɜɚɞɠɟɧɧɹ ɧɨɜɨʀ ɬɟɯɧɿɤɢ, ɪɟɫɭɪɫɨɡɛɟɪɿɝɚɸɱɢɯ 
ɬɟɯɧɨɥɨɝɿɣ, ɪɚɰɿɨɧɚɥɶɧɨɝɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɚɬɟɪɿɚɥɶɧɢɯ ɿ ɬɪɭɞɨɜɢɯ ɪɟɫɭɪɫɿɜ, ɡɦɟɧɲɟɧɧɹ 
ɩɢɬɨɦɨʀ ɜɚɝɢ ɩɨɫɬɿɣɧɢɯ ɜɢɬɪɚɬ ɜ ɫɨɛɿɜɚɪɬɨɫɬɿ ɩɪɨɞɭɤɰɿʀ. 

ɋɢɫɬɟɦɚ ɡɚɯɨɞɿɜ ɞɥɹ ɩɿɞɬɪɢɦɚɧɧɹ ɟɤɨɧɨɦɿɱɧɨʀ ɫɬɿɣɤɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɩɨɜɢɧɧɚ 
ɩɟɪɟɞɛɚɱɚɬɢμ  

- ɩɨɫɬɿɣɧɢɣ ɦɨɧɿɬɨɪɢɧɝ ɜɧɭɬɪɿɲɧɶɨɝɨ ɬɚ ɡɨɜɧɿɲɧɶɨɝɨ ɫɬɚɧɿɜ ɩɿɞɩɪɢєɦɫɬɜɚν 
- ɪɨɡɪɨɛɤɭ ɡɚɯɨɞɿɜ ɿɡ ɡɧɢɠɟɧɧɹ ɡɨɜɧɿɲɧɶɨʀ ɱɭɬɥɢɜɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚν  
- ɪɨɡɪɨɛɤɭ ɩɿɞɝɨɬɨɜɱɢɯ ɩɥɚɧɿɜ ɩɪɢ ɜɢɧɢɤɧɟɧɧɿ ɩɪɨɛɥɟɦɧɢɯ ɫɢɬɭɚɰɿɣ ɬɚ ɡɞɿɣɫɧɟɧɧɿ 

ɡɚɯɨɞɿɜ ɞɥɹ ʀɯ ɩɨɩɟɪɟɞɠɟɧɧɹν  
- ɜɩɪɨɜɚɞɠɟɧɧɹ ɩɥɚɧɿɜ ɩɪɚɤɬɢɱɧɢɯ ɡɚɯɨɞɿɜ ɩɪɢ ɜɢɧɢɤɧɟɧɧɿ ɤɪɢɡɨɜɨʀ ɫɢɬɭɚɰɿʀ, 

ɩɪɢɣɧɹɬɬɹ ɪɢɡɢɤɨɜɢɯ ɿ ɧɟɫɬɚɧɞɚɪɬɧɢɯ ɪɿɲɟɧɶ ɭ ɜɢɩɚɞɤɭ ɜɿɞɯɢɥɟɧɧɹ ɪɨɡɜɢɬɤɭ ɫɢɬɭɚɰɿʀν  
- ɤɨɨɪɞɢɧɚɰɿɸ ɞɿɣ ɜɫɿɯ ɭɱɚɫɧɢɤɿɜ ɿ ɤɨɧɬɪɨɥɶ ɡɚ ɜɢɤɨɧɚɧɧɹɦ ɡɚɯɨɞɿɜ ɬɚ ʀɯ ɪɟɡɭɥɶɬɚɬɚɦɢ. 
Ɉɬɠɟ, ɦɨɠɧɚ ɡɚɡɧɚɱɢɬɢ, ɳɨ ɮɿɧɚɧɫɨɜɢɣ ɫɬɚɧ ɩɿɞɩɪɢєɦɫɬɜɚ є ɤɨɦɩɥɟɤɫɧɢɦ ɩɨɧɹɬɬɹɦ, 

ɹɤɢɣ є ɪɟɡɭɥɶɬɚɬɨɦ ɜɡɚєɦɨɞɿʀ ɜɫɿɯ ɟɥɟɦɟɧɬɿɜ ɫɢɫɬɟɦɢ ɮɿɧɚɧɫɨɜɢɯ ɜɿɞɧɨɫɢɧ ɩɿɞɩɪɢєɦɫɬɜɚ. 
Ⱦɥɹ ɡɚɛɟɡɩɟɱɟɧɧɹ ɮɿɧɚɧɫɨɜɨʀ ɫɬɿɣɤɨɫɬɿ ɧɟɨɛɯɿɞɧɨ ɧɟ ɥɢɲɟ ɭɫɭɧɭɬɢ ɞɟɮɨɪɦɚɰɿʀ, ɜɢɤɥɢɤɚɧɿ 
ɧɟɞɨɥɿɤɚɦɢ ɝɨɫɩɨɞɚɪɫɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜ ɬɚ ɩɪɨɪɚɯɭɧɤɚɦɢ ɟɤɨɧɨɦɿɱɧɨʀ ɩɨɥɿɬɢɤɢ 
ɞɟɪɠɚɜɢ, ɚ ɣ ɫɬɜɨɪɢɬɢ ɩɟɪɟɞɭɦɨɜɢ ɞɥɹ ɡɦɿɰɧɟɧɧɹ ɮɿɧɚɧɫɿɜ ɩɿɞɩɪɢєɦɫɬɜ ɲɥɹɯɨɦ 
ɡɚɩɪɨɜɚɞɠɟɧɧɹ ɫɭɱɚɫɧɢɯ ɦɟɯɚɧɿɡɦɿɜ ɭɩɪɚɜɥɿɧɧɹ ɧɢɦɢ. 

 

ȼȾɈɋɄɈɇȺɅȿɇɇə ɋɂɋɌȿɆɂ ɆɈɌɂȼȺɐȱȲ ɉɊȺɐȱȼɇɂɄȱȼ ɇȺ 
ȼȱɌɑɂɁɇəɇɂɏ ɉȱȾɉɊɂЄɆɋɌȼȺɏ  

Ⱦɡɸɛɚ ȱ.ȼ., ɝɪ. ȿɉ-26 
ɇɚɭɤ. ɤɟɪ.μ Ʉɭɲɧɿɪɟɧɤɨ Ɉ.Ɇ., ɤɚɧɞ. ɟɤɨɧ. ɧɚɭɤ, ɞɨɰ. ɤɚɮ. ɟɤɨɧ. ɩɿɞɩɪɢєɦɫɬɜɚ ɀȾɌɍ 

ɀɢɬɨɦɢɪɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ 

ɍɤɪɚʀɧɫɶɤɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɭɠɟ ɜɿɞɱɭɥɢ ɧɚ ɫɨɛɿ, ɳɨ ɟɮɟɤɬɢɜɧɚ ɞɿɹɥɶɧɿɫɬɶ ɧɟɦɨɠɥɢɜɨ 
ɡɞɿɣɫɧɢɬɢ ɛɟɡ ɡɚɫɬɨɫɭɜɚɧɧɹ ɧɨɜɢɯ ɫɭɱɚɫɧɢɯ ɮɨɪɦ ɦɨɬɢɜɚɰɿʀ ɿ ɫɬɢɦɭɥɸɜɚɧɧɹ ɩɪɚɰɿ, ɹɤɿ 
ɫɶɨɝɨɞɧɿ ɡ ɭɫɩɿɯɨɦ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɡɚɤɨɪɞɨɧɧɿ ɤɨɦɩɚɧɿʀ. Ɇɨɬɢɜɚɰɿɹ ɜɿɞɧɨɫɢɬɶɫɹ ɞɨ ɱɢɫɥɚ 
ɩɪɨɛɥɟɦ ɜɢɪɿɲɟɧɧɸ ɹɤɢɯ ɭ ɫɜɿɬɨɜɿɣ ɩɪɚɤɬɢɰɿ ɡɚɜɠɞɢ ɩɪɢɞɿɥɹɥɚɫɶ ɜɟɥɢɤɚ ɭɜɚɝɚ. ɍɤɪɚʀɧɫɶɤɚ 
ɬɟɨɪɿɹ ɬɚ ɩɪɚɤɬɢɤɚ ɧɚɣɱɚɫɬɿɲɟ ɨɛɦɟɠɭєɬɶɫɹ ɨɩɥɚɬɨɸ ɩɪɚɰɿ, ɨɫɧɨɜɧɨɸ ɬɚ ɮɿɤɫɨɜɚɧɨɸ 
ɬɚɪɢɮɧɢɦɢ ɫɬɚɜɤɚɦɢ ɣ ɩɨɫɚɞɨɜɢɦɢ ɨɤɥɚɞɚɦɢ, ɹɤɿ є ɦɚɥɨɟɮɟɤɬɢɜɧɢɦɢ. ȼ ɛɿɥɶɲɿɣ ɦɿɪɿ ɧɚ 
ɩɿɞɩɪɢєɦɫɬɜɚɯ ɡɚɫɬɨɫɨɜɭɸɬɶ ɥɢɲɟ ɦɚɬɟɪɿɚɥɶɧɿ ɫɬɢɦɭɥɢ, ɚ ɧɟɦɚɬɟɪɿɚɥɶɧɢɦ ɭɜɚɝɢ 
ɩɪɢɞɿɥɹєɬɶɫɹ ɡɧɚɱɧɨ ɦɟɧɲɟ. ɇɚ ɜɿɞɦɿɧɭ ɜɿɞ ɡɚɪɭɛɿɠɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ, ɞɟ ɬɟɨɪɿɹ ɦɨɬɢɜɚɰɿʀ 
ɜɠɟ ɞɟɫɹɬɢɥɿɬɬɹɦɢ ɧɟ ɬɿɥɶɤɢ ɜɢɜɱɚєɬɶɫɹ ɿ ɩɨɝɥɢɛɥɸєɬɶɫɹ, ɚɥɟ ɣ ɜɬɿɥɸєɬɶɫɹ ɧɚ ɩɪɚɤɬɢɰɿ. 

Ⱦɨɫɥɿɞɠɟɧɧɹɦ ɩɢɬɚɧɧɹ ɦɨɬɢɜɚɰɿʀ ɩɟɪɫɨɧɚɥɭ ɡɚɣɦɚɬɢɫɶ ɛɚɝɚɬɨ ɜɿɞɨɦɢɯ ɡɚɪɭɛɿɠɧɢɯ 
ɧɚɭɤɨɜɰɿɜμ Ⱥ. Ɇɚɫɥɨɭ, Ⱥ. ɒɨɩɟɧɝɚɭɟɪ, Ⱦ. Ⱥɬɤɿɧɫɨɧ, Ɇ. Ɍɭɝɚɧ-Ȼɚɪɚɧɨɜɫɶɤɢɣ, Ʉ. Ⱥɥɶɞɟɪɮɟɪ, 
Ɏ. Ƚɟɪɰɛɟɪɝ, Ⱦ. Ɇɚɤ-Ʉɥɟɥɚɧɞ, ȼ. ȼɪɭɦ, Ⱦɠ. Ⱥɞɚɦɫ, Ʌ. ɉɨɪɬɟɪ, ȿ. Ʌɨɭɥɟɪ ɬɚ ɿɧɲɿ. ɉɪɨɬɟ, ɡ 
ɤɨɠɧɢɦ ɪɨɤɨɦ ɜ ɨɛɥɚɫɬɿ ɦɨɬɢɜɚɰɿʀ ɩɟɪɫɨɧɚɥɭ ɡ’ɹɜɥɹɸɬɶɫɹ ɧɨɜɿ ɜɿɞɤɪɢɬɬɹ ɬɚ ɿɞɟʀ ɳɨɞɨ 
ɩɨɤɪɚɳɟɧɧɹ ɭɦɨɜ ɩɪɚɰɿ ɬɚ ɫɬɢɦɭɥɸɜɚɧɧɹ ɩɪɨɞɭɤɬɢɜɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɪɨɛɿɬɧɢɤɿɜ. 

Ɇɟɬɨɸ ɞɨɫɥɿɞɠɟɧɧɹ є ɨɛґɪɭɧɬɭɜɚɧɧɹ ɦɨɠɥɢɜɨɫɬɟɣ ɭɤɪɚʀɧɫɶɤɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɳɨɞɨ 
ɜɩɪɨɜɚɞɠɟɧɧɹ ɦɟɬɨɞɿɜ ɦɨɬɢɜɚɰɿʀ ɩɟɪɫɨɧɚɥɭ, ɨɬɪɢɦɚɧɢɯ ɡ ɞɨɫɜɿɞɭ ɫɜɿɬɨɜɢɯ ɥɿɞɟɪɿɜ ɫɟɪɟɞ 
ɤɨɩɚɧɿɣ ɪɨɛɨɬɨɞɚɜɰɿɜ, ɚɞɠɟ ɡɚɤɨɪɞɨɧɧɢɣ ɞɨɫɜɿɞ ɦɨɠɟ ɩɨɫɥɭɠɢɬɢ ɦɿɰɧɢɦ ɩɿɞґɪɭɧɬɹɦ ɞɥɹ 
ɪɨɡɪɨɛɤɢ ɜɿɬɱɢɡɧɹɧɢɯ ɩɪɢɣɨɦɿɜ ɬɚ ɿɧɫɬɪɭɦɟɧɬɿɜ ɦɨɬɢɜɚɰɿʀ ɩɟɪɫɨɧɚɥɭ. 
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Ɂ ɰɿєɸ ɦɟɬɨɸ ɛɭɥɨ ɩɪɨɚɧɚɥɿɡɨɜɚɧɨ ɦɨɬɢɜɚɰɿɣɧɿ ɩɪɢɣɨɦɢ, ɹɤɿ ɨɩɭɛɥɿɤɭɜɚɜ ɠɭɪɧɚɥ 
«FШЫЭЮЧО», ɫɟɪɟɞ ɦɿɠɧɚɪɨɞɧɢɯ ɤɨɦɩɚɧɿɣ, ɹɤɿ ɭɜɿɣɲɥɢ ɜ ɪɟɣɬɢɧɝ ɧɚɣɤɪɚɳɢɯ ɪɨɛɨɬɨɞɚɜɰɿɜ 
β014 ɪɨɤɭ, ɹɤɢɣ ɳɨɪɿɱɧɨ ɫɤɥɚɞɚєɬɶɫɹ ȱɧɫɬɢɬɭɬɨɦ GЫОКЭ PХКМО ЭШ АШЫФ® (ɋɒȺ) ɧɚ ɨɫɧɨɜɿ 
ɪɟɡɭɥɶɬɚɬɿɜ ɧɚɣɛɿɥɶɲɨɝɨ ɳɨɪɿɱɧɨɝɨ ɦɿɠɧɚɪɨɞɧɨɝɨ ɞɨɫɥɿɞɠɟɧɧɹ ɭɦɨɜ ɩɪɚɰɿ.  

Ɍɚɛɥɢɰɹ 1 
Ɇɨɬɢɜɚɰɿɣɧɿ ɩɪɢɣɨɦɢ ɧɚɣɤɪɚɳɢɯ ɪɨɛɨɬɨɞɚɜɰɿɜ ɫɜɿɬɭ 

№  
Ɇɨɬɢɜɚɰɿɣɧɿ 

ɩɪɢɣɨɦɢ 
 

Ʉɨɦɩɚɧɿʀ 
Google SAS Boston 

Consulting 
Group 

Edward 
Jones 

Quicken 
Loans 

1. ɉɨɜɧɿɫɬɸ 
ɨɩɥɚɱɭɜɚɧɿ 
ɜɿɞɩɭɫɬɤɢ 

- - + - - 

2. Ⱦɨɝɥɹɞ ɡɚ ɞɿɬɶɦɢ ɧɚ 
ɜ ɤɨɦɩɚɧɿʀ 

- + - - + 

3. 100% ɨɩɥɚɬɚ 
ɦɟɞɢɱɧɨʀ ɫɬɪɚɯɨɜɤɢ 

- - + - - 

4. Ɏɿɬɧɟɫ-ɰɟɧɬɪɢ ɜ 
ɤɨɦɩɚɧɿʀ 

+ + - - + 

5. ɋɭɛɫɢɞɭє ɱɥɟɧɫɬɜɨ 
ɜ ɿɧɲɢɯ ɫɩɨɪɬɡɚɥɚɯ 

+ + - - + 

6. Ɇɨɠɥɢɜɿɫɬɶ ɩɨɞɿɥɭ 
ɨɞɧɨɝɨ ɪɨɛɨɱɨɝɨ 
ɦɿɫɰɹ ɧɚ ɞɜɨɯ 
(ɩɨɡɦɿɧɧɚ ɪɨɛɨɬɚ) 

- + + + - 

7. ɋɤɨɪɨɱɟɧɢɣ 
ɪɨɛɨɱɢɣ    ɬɢɠɞɟɧɶ 

- + + + + 

Ɋɨɡɝɥɹɧɟɦɨ ɞɟɬɚɥɶɧɿɲɟ ɡɚɯɨɞɢ ɦɨɬɢɜɚɰɿʀ ɩɪɨɜɿɞɧɢɯ ɫɜɿɬɨɜɢɯ ɤɨɦɩɚɧɿɣ. Ʉɨɦɩɚɧɿɹ 
«Google» ɦɨɬɢɜɭє ɫɜɨʀɯ ɫɩɿɜɪɨɛɿɬɧɢɤɿɜ ɜɟɥɢɤɢɦ ɫɩɟɤɬɪɨɦ ɩɿɥɶɝ ɬɚ ɡɚɨɯɨɱɟɧɶ, ɳɨ ɜɤɥɸɱɚє 
ɬɚɤɿ ɫɤɥɚɞɨɜɿμ 

- ɛɟɡɤɨɲɬɨɜɧɟ ɯɚɪɱɭɜɚɧɧɹν 
- ɦɟɞɢɱɧɚ ɞɨɩɨɦɨɝɚ, ɧɟ ɜɢɯɨɞɹɱɢ ɡ ɨɮɿɫɭ, ɦɚɫɚɠν 
- ɫɩɨɪɬɤɨɦɩɥɟɤɫɢ ɛɿɥɹ ɨɮɿɫɭν 
- ɩɿɞɬɪɢɦɤɚ ɫɿɦɟɣ ɩɪɚɰɿɜɧɢɤɿɜ. Ɇɨɥɨɞɿ ɛɚɬɶɤɢ ɨɬɪɢɦɭɸɬɶ ɞɨɞɚɬɤɨɜɿ 7 ɧɟɞɿɥɶ 

ɜɿɞɩɭɫɬɤɢν 
- ɤɨɦɩɟɧɫɚɰɿɹ ɤɨɲɬɿɜ, ɜɢɬɪɚɱɟɧɢɯ ɧɚ ɧɚɜɱɚɧɧɹ ɬɚ ɩɪɨɮɟɫɿɣɧɭ ɩɿɞɝɨɬɨɜɤɭν 
- ɝɨɥɨɜɧɟ ɧɨɜɨɜɜɟɞɟɧɧɹ – ɩɨɫɦɟɪɬɧɚ ɡɚɪɨɛɿɬɧɚ ɩɥɚɬɚ ɫɿɦ’ʀ ɩɪɚɰɿɜɧɢɤɚ. ɉɿɫɥɹ ɫɦɟɪɬɿ 

ɩɪɚɰɿɜɧɢɤɚ ɩɪɨɬɹɝɨɦ 10 ɪɨɤɿɜ ɿɧɲɢɣ ɱɥɟɧ ɫɿɦ’ʀ ɨɬɪɢɦɭє ɩɨɥɨɜɢɧɭ ɣɨɝɨ ɡɚɪɩɥɚɬɢ. Ⱦɿɬɢ 
ɨɬɪɢɦɭɸɬɶ ɳɨɦɿɫɹɱɧɨ 1000 ɞɨɥɚɪɿɜ, ɞɨ ɞɨɫɹɝɧɟɧɧɹ ɧɢɦɢ 19 ɪɨɤɿɜ. 

Ʉɨɦɩɚɧɿɹ «SAS», ɹɤɚ ɡɚɣɦɚєɬɶɫɹ ɪɨɡɪɨɛɤɨɸ ɩɪɨɝɪɚɦɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ, ɜɢɡɧɚє, ɳɨ 
ɭɫɩɿɯ ʀɯɧɶɨʀ ɞɿɹɥɶɧɨɫɬɿ ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɡɚɥɟɠɢɬɶ ɜɿɞ «ɳɚɫɥɢɜɢɯ ɩɪɨɞɭɤɬɢɜɧɢɯ 
ɫɩɿɜɪɨɛɿɬɧɢɤɿɜ», ɬɨɦɭ ɳɨ ɬɿɥɶɤɢ ɜ ɬɚɤɢɯ ɭɦɨɜɚɯ ɦɨɠɭɬɶ ɧɚɪɨɞɠɭɜɚɬɢɫɹ ɝɟɧɿɚɥɶɧɿ, 
ɿɧɧɨɜɚɰɿɣɧɿ, ɚ ɧɚɣɝɨɥɨɜɧɿɲɟ ɩɪɢɛɭɬɤɨɜɿ ɿɞɟʀ. Ʉɨɦɩɚɧɿɹ ɩɪɨɩɨɧɭє ɬɚɤɿ ɦɨɬɢɜɚɰɿɣɧɿ ɩɪɢɣɨɦɢ, 
ɫɩɪɹɦɨɜɚɧɿ ɧɚ ɦɚɤɫɢɦɚɥɶɧɟ ɡɚɨɯɨɱɟɧɧɹ ɩɪɚɰɿɜɧɢɤɿɜμ 

- ɞɨɝɥɹɞ ɡɚ ɞɿɬɶɦɢ – ɧɚ ɬɟɪɢɬɨɪɿʀ ɤɨɦɩɚɧɿʀ ɪɨɡɬɚɲɨɜɚɧɿ ɞɢɬɹɱɿ ɫɚɞɤɢ ɬɚ ɥɿɬɧɿɣ ɬɚɛɿɪν 
- ɛɟɡɤɨɲɬɨɜɧɢɣ ɦɟɞɢɱɧɢɣ ɰɟɧɬɪν 
- ɮɿɬɧɟɫ-ɩɪɨɝɪɚɦɢ, ɩɪɨɝɪɚɦɢ ɩɨ ɛɨɪɨɬɶɛɿ ɡ ɲɤɿɞɥɢɜɢɦɢ ɡɜɢɱɤɚɦɢ, ɬɭɪɢɡɦν 
- ɛɟɡɤɨɲɬɨɜɧɟ ɯɚɪɱɭɜɚɧɧɹ, ɡ ɦɨɠɥɢɜɿɫɬɸ ɡɚɛɢɪɚɬɢ ʀɠɭ ɞɨɞɨɦɭν 
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- ɛɟɡɤɨɲɬɨɜɧɿ ɤɨɧɫɭɥɶɬɚɰɿʀ ɩɨ ɫɿɦɟɣɧɢɯ ɩɪɨɛɥɟɦɚɯ, ɜ ɬ.ɱ. ɜɢɯɨɜɚɧɧɸ ɞɿɬɟɣν 
- ɛɟɡɫɬɪɨɤɨɜɿ ɥɿɤɚɪɧɹɧɿ. 
Ʉɨɦɩɚɧɿɹ «BШЬЭШЧ CШЧЬЮХЭТЧР GЫШЮЩ», ɤɪɿɦ ɬɪɚɞɢɰɿɣɧɢɯ ɭɦɨɜ «ɫɨɰɿɚɥɶɧɨɝɨ ɩɚɤɟɬɭ» ɞɚє 

ɩɪɚɰɿɜɧɢɤɚɦ ɩɨɡɢɤɢ ɧɚ ɤɭɩɿɜɥɸ ɠɢɬɥɚ, ɚ ɬɚɤɨɠ ɳɨɪɿɱɧɨ ɪɨɛɢɬɶ ɜɧɟɫɤɢ ɜ ɩɟɧɫɿɣɧɿ 
ɧɚɤɨɩɢɱɟɧɧɹ ɩɪɚɰɿɜɧɢɤɿɜ ɜ ɪɨɡɦɿɪɿ 15% ɡɚɪɩɥɚɬɢ.  

ȼ ɿɧɜɟɫɬɢɰɿɣɧɿɣ ɤɨɦɩɚɧɿʀ «EНаКЫН JШЧОЬ» ɛɚɠɚɧɧɹ ɞɨɛɢɬɢɫɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɤɨɦɮɨɪɬɭ 
ɞɥɹ ɫɩɿɜɪɨɛɿɬɧɢɤɿɜ ɜɢɯɨɞɢɬɶ ɜɿɞ ɬɨɩ-ɦɟɧɞɠɦɟɧɬɚ, ɹɤɢɣ ɜɜɚɠɚє ɡɚɩɨɪɭɤɨɸ ɛɿɡɧɟɫ-ɭɫɩɿɯɭ 
ɩɪɨɫɬɟ ɩɪɚɜɢɥɨμ ɤɚɞɪɢ ɜɢɪɿɲɭɸɬɶ ɜɫɟ. Ⱦɥɹ ɩɪɢɤɥɚɞɭ ɧɚɜɟɞɟɦɨ ɞɟɤɿɥɶɤɚ ɩɪɢɣɨɦɿɜ 
ɦɨɬɢɜɚɰɿʀ, ɳɨ ɜɢɤɨɪɢɫɬɨɜɭє ɤɨɦɩɚɧɿɹμ 

- ɩɨɤɪɢɬɬɹ ɜɢɬɪɚɬ ɧɚ ɩɿɞɜɢɳɟɧɧɹ ɤɜɚɥɿɮɿɤɚɰɿʀν 
- ɫɜɹɬɤɭɜɚɧɧɹ ɜ ɨɮɿɫɚɯ ɹɤ ɤɨɪɩɨɪɚɬɢɜɧɢɯ, ɬɚɤ ɿ ɨɫɨɛɢɫɬɢɯ ɫɜɹɬν 
- ɛɟɡɤɨɲɬɨɜɧɿ ɦɟɞɢɱɧɿ ɩɨɫɥɭɝɢ.  
ȱɩɨɬɟɱɧɚ ɤɨɦɩɚɧɿɹ «QЮТМФОЧ δШКЧЬ» ɧɚɞɚє ɤɪɟɞɢɬɢ ɧɚ ɠɢɬɥɨ ɫɜɨʀɦ ɩɪɚɰɿɜɧɢɤɚɦ.  
Ɂ ɜɢɳɟ ɫɤɚɡɚɧɨɝɨ ɦɨɠɟɦɨ ɡɪɨɛɢɬɢ ɜɢɫɧɨɜɨɤ, ɳɨ ɦɿɠɧɚɪɨɞɧɿ ɤɨɦɩɚɧɿʀ-ɥɿɞɟɪɢ 

ɩɪɢɞɿɥɹɸɬɶ ɡɧɚɱɧɭ ɭɜɚɝɭ ɫɭɱɚɫɧɢɦ ɦɟɬɨɞɚɦ ɦɨɬɢɜɚɰɿʀ ɩɪɚɰɿ, ɹɤɿ, ɧɚ ɠɚɥɶ, ɧɚ ɭɤɪɚʀɧɫɶɤɢɯ 
ɩɿɞɩɪɢєɦɫɬɜɚɯ ɦɚɥɨ ɩɪɚɤɬɢɤɭɸɬɶɫɹ, ɞɨ ɬɨɝɨ ɠ ɜɿɬɱɢɡɧɹɧɿ ɦɟɬɨɞɢ є ɡɚɫɬɚɪɿɥɢɦɢ.  

ɓɨɛ ɪɟɚɧɿɦɭɜɚɬɢ ɡɚɫɬɚɪɿɥɿ ɫɢɫɬɟɦɢ ɦɨɬɢɜɚɰɿʀ ɧɚ ɭɤɪɚʀɧɫɶɤɢɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ є ɞɜɚ 
ɲɥɹɯɢμ ɚɛɨ ɞɨɤɨɪɿɧɧɨ ɡɦɿɧɢɬɢ ɫɚɦɭ ɫɢɫɬɟɦɭ, ɚɛɨ ɡɦɿɧɢɬɢ «ɨɛɨɥɨɧɤɭ», ɳɨɛ ɜɢɤɥɢɤɚɬɢ ɭ 
ɩɪɚɰɿɜɧɢɤɿɜ ɿɥɸɡɿɸ ɧɨɜɢɡɧɢ. Ɋɟɚɥɿɡɨɜɭɸɱɢ ɩɟɪɲɢɣ ɜɚɪɿɚɧɬ, ɩɨɬɪɿɛɧɨ ɡɦɿɧɸɜɚɬɢ ɹɤ 
ɦɚɬɟɪɿɚɥɶɧɭ, ɬɚɤ ɿ ɧɟɦɚɬɟɪɿɚɥɶɧɭ ɫɤɥɚɞɨɜɭ ɫɢɫɬɟɦɢ ɦɨɬɢɜɚɰɿʀ. ɓɨɞɨ ɦɚɬɟɪɿɚɥɶɧɨʀ 
ɫɤɥɚɞɨɜɨʀ, ɬɨ ɦɨɠɧɚ ɡɦɿɧɢɬɢ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɦɿɠ ɱɚɫɬɢɧɚɦɢ ɤɨɦɩɟɧɫɚɰɿɣɧɨɝɨ ɩɚɤɟɬɚμ 
ɨɤɥɚɞɨɦ, ɩɪɟɦɿɹɦɢ ɬɚ ɛɨɧɭɫɚɦɢ. 

ȼɢɯɨɞɹɱɢ ɡɿ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɨɤɥɚɞɭ ɬɚ ɡɦɿɧɧɨʀ ɱɚɫɬɢɧɢ ɤɨɦɩɟɧɫɚɰɿɣɧɨɝɨ ɩɚɤɟɬɚ ɜɫɿ 
ɫɯɟɦɢ ɦɚɬɟɪɿɚɥɶɧɨʀ ɦɨɬɢɜɚɰɿʀ ɦɨɠɧɚ ɩɨɞɿɥɢɬɢ ɧɚ ɬɪɢ ɬɢɩɢμ 

1. Ɂɦɿɧɧɚ ɱɚɫɬɢɧɚ ɧɟ ɩɟɪɟɜɢɳɭє 15% ɚɛɨ ɜɡɚɝɚɥɿ ɜɿɞɫɭɬɧɹ. Ȳɯ ɡɚɡɜɢɱɚɣ ɡɚɫɬɨɫɨɜɭɸɬɶ 
ɳɨɞɨ ɩɟɪɫɨɧɚɥɭ, ɹɤɢɣ ɨɪɿєɧɬɨɜɚɧɢɣ ɲɜɢɞɲɟ ɧɚ ɩɪɨɰɟɫ, ɧɿɠ ɧɚ ɪɟɡɭɥɶɬɚɬ, ɧɚɩɪɢɤɥɚɞ 
ɛɚɧɤɿɜɫɶɤɢɯ ɫɥɭɠɛɨɜɰɿɜ ɚɛɨ ɫɟɤɪɟɬɚɪɿɜ. 

β. ɋɯɟɦɢ ɡɿ ɡɦɿɧɧɨɸ ɱɚɫɬɢɧɨɸ 15-50% ɪɨɡɪɚɯɨɜɚɧɿ ɧɚ ɬɢɯ, ɞɥɹ ɤɨɝɨ ɜɚɠɥɢɜɿ ɿ ɩɪɨɰɟɫ, ɿ 
ɪɟɡɭɥɶɬɚɬ (ɧɚɩɪɢɤɥɚɞ, ɩɪɨɞɚɜɰɿɜ ɜ ɦɚɝɚɡɢɧɿ). 

γ. ɋɢɫɬɟɦɢ ɡɿ ɡɦɿɧɧɨɸ ɱɚɫɬɢɧɨɸ ɜɿɞ 50% ɿ ɜɢɳɟ ɤɪɚɳɟ ɩɿɞɯɨɞɹɬɶ ɞɥɹ ɥɸɞɟɣ, ɹɤɢɦ 
ɪɟɡɭɥɶɬɚɬ ɧɚɣɜɚɠɥɢɜɿɲɟ, ɧɚɩɪɢɤɥɚɞ ɞɥɹ ɦɟɧɟɞɠɟɪɿɜ, ɹɤɿ ɡɚɣɦɚɸɬɶɫɹ ɚɤɬɢɜɧɢɦɢ 
ɩɪɨɞɚɠɚɦɢ ɿ ɡɚɥɭɱɟɧɧɹɦ ɤɥɿєɧɬɿɜ. 

ɉɟɪɟɯɿɞ ɡ ɨɞɧɨɝɨ ɬɢɩɭ ɜɢɧɚɝɨɪɨɞɢ ɧɚ ɿɧɲɢɣ є ɪɚɞɢɤɚɥɶɧɨɸ ɡɦɿɧɨɸ ɫɢɫɬɟɦɢ 
ɦɚɬɟɪɿɚɥɶɧɨʀ ɦɨɬɢɜɚɰɿʀ. 

ȱɧɲɢɣ ɜɚɪɿɚɧɬ ɫɟɪɣɨɡɧɨʀ ɩɟɪɟɛɭɞɨɜɢ ɫɢɫɬɟɦɢ ɦɨɬɢɜɚɰɿʀ – ɜɩɪɨɜɚɞɠɟɧɧɹ ɤɨɦɩɥɟɤɫɧɢɯ 
ɩɪɨɝɪɚɦ, ɹɤɿ ɫɬɨɫɭɸɬɶɫɹ ɧɟ ɬɿɥɶɤɢ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɪɿɡɧɢɯ ɱɚɫɬɢɧ ɤɨɦɩɟɧɫɚɰɿɣɧɨɝɨ ɩɚɤɟɬɚ, 
ɚɥɟ ɿ ɜɩɪɨɜɚɞɠɟɧɧɿ ɧɨɜɨɜɜɟɞɟɧɶ ɜ ɫɮɟɪɿ ɧɟɦɚɬɟɪɿɚɥɶɧɨʀ ɦɨɬɢɜɚɰɿʀ. ȼɩɪɨɜɚɞɠɭɸɱɢ ɩɟɜɧɿ 
ɦɟɬɨɞɢ ɦɨɬɢɜɚɰɿʀ ɧɚ ɜɿɬɱɢɡɧɹɧɢɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɩɨɬɪɿɛɧɨ, ɩɟɪɲ ɡɚ ɜɫɟ, ɜɪɚɯɨɜɭɜɚɬɢ 
ɩɨɬɪɟɛɢ ɩɪɚɰɿɜɧɢɤɿɜ. 

ȼɪɚɯɨɜɭɸɱɢ ɩɨɬɪɟɛɭ ɜ ɛɟɡɩɟɰɿ ɩɪɚɰɿɜɧɢɤɿɜ, ɩɨɬɪɿɛɧɨ ɧɚɝɨɥɨɲɭɜɚɬɢ ɧɚ 
ɞɨɜɝɨɫɬɪɨɤɨɜɿɣ ɫɩɿɜɩɪɚɰɿ ɬɚ ɡɚɛɟɡɩɟɱɟɧɧɿ ɩɨɜɧɢɦ ɩɪɢɜɚɛɥɢɜɢɦ ɞɥɹ ɩɪɚɰɿɜɧɢɤɚ ɫɨɰɿɚɥɶɧɢɦ 
ɩɚɤɟɬɨɦ. ȼ ɤɨɦɩɟɧɫɚɰɿɣɧɢɯ ɩɚɤɟɬ ɦɨɠɟ ɜɯɨɞɢɬɢμ ɨɩɥɚɬɚ ɨɛɿɞɿɜν ɜɢɩɥɚɬɢ ɡɚ ɞɢɬɹɱɢɣ ɫɚɞɨɤ 
ɞɥɹ ɞɿɬɟɣ ɫɩɿɜɪɨɛɿɬɧɢɤɿɜν ɜɢɩɥɚɬɚ ɡɚ ɮɿɬɧɟɫ-ɤɥɭɛν ɧɚɞɚɧɧɹ ɩɨɡɢɤ ɬɚ ɿɩɨɬɟɱɧɢɯ ɤɪɟɞɢɬɿɜν 
ɫɬɪɚɯɭɜɚɧɧɹ ɠɢɬɬɹ ɩɪɚɰɿɜɧɢɤɿɜ ɬɚ ɱɥɟɧɿɜ ʀɯ ɫɿɦɟɣ, ɦɟɞɢɱɧɟ ɫɬɪɚɯɭɜɚɧɧɹν ɦɟɞɢɱɧɟ 
ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ.  

ɉɨɬɪɿɛɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɩɨɬɪɟɛɢ ɩɪɚɰɿɜɧɢɤɿɜ ɜ ɩɨɜɚɡɿ ɬɚ ɜɢɡɧɚɧɧɿ. Ⱦɥɹ ɡɚɞɨɜɨɥɟɧɧɹ ɰɿєʀ 
ɩɨɬɪɟɛɢ ɦɨɠɧɚ ɡɚɩɪɨɩɨɧɭɜɚɬɢ ɬɚɤɿ ɡɚɯɨɞɢμ ɧɚɞɚɧɧɹ ɦɿɫɰɹ ɞɥɹ ɩɚɪɤɭɜɚɧɧɹν ɩɪɿɨɪɢɬɟɬɢ ɜ 
ɨɬɪɢɦɚɧɧɿ ɧɨɜɨɝɨ ɨɛɥɚɞɧɚɧɧɹ, ɬɟɯɧɿɤɢ, ɦɟɛɥɿɜν ɭɫɧɿ ɱɢ ɩɢɫɶɦɨɜɿ ɩɨɞɹɤɢν ɩɪɨɜɟɞɟɧɧɹ 
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ɩɪɨɮɟɫɿɣɧɢɯ ɤɨɧɤɭɪɫɿɜ ɫɟɪɟɞ ɩɪɚɰɿɜɧɢɤɿɜ ɡ ɧɚɝɨɪɨɞɠɟɧɧɹɦ, ɪɨɡɦɿɳɟɧɧɹ ɜɿɞɝɭɤɿɜ ɤɥɿєɧɬɿɜ ɜ 
ɫɩɟɰɿɚɥɶɧɨɦɭ ɫɬɟɧɞɿ ɿɧɮɨɪɦɚɰɿʀ, ɞɟ ɜɫɿ ɫɩɿɜɪɨɛɿɬɧɢɤɢ ɦɨɠɭɬɶ ɛɚɱɢɬɢ ʀɯν ɩɭɛɥɿɤɚɰɿɹ 
ɛɪɨɲɭɪɢ ɤɨɦɩɚɧɿʀ ɡ ɪɨɡɦɿɳɟɧɧɹɦ ɮɨɬɨɝɪɚɮɿɣ ɤɪɚɳɢɯ ɫɩɿɜɪɨɛɿɬɧɢɤɿɜ. 

ɇɚɣɛɿɥɶɲɭ ɭɜɚɝɭ ɩɨɬɪɿɛɧɨ ɩɪɢɞɿɥɹɬɢ  ɡɚɞɨɜɨɥɟɧɧɸ ɩɨɬɪɟɛɢ ɭ ɫɚɦɨɜɢɪɚɠɟɧɧɿ 
ɩɪɚɰɿɜɧɢɤɿɜ, ɳɨ ɞɚɫɬɶ ɦɨɠɥɢɜɿɫɬɶ ɪɨɡɤɪɢɬɢɫɶ ɩɪɚɰɿɜɧɢɤɚɦ ɿ ɩɪɚɰɸɜɚɬɢ ɡ ɦɚɤɫɢɦɚɥɶɧɨɸ 
ɜɿɞɞɚɱɟɸ. Ɂ ɰɿєɸ ɦɟɬɨɸ ɩɿɞɩɪɢєɦɫɬɜɨ ɦɨɠɟ ɨɩɥɚɱɭɜɚɬɢ ɧɚɜɱɚɧɧɹ ɬɚ ɩɿɞɜɢɳɟɧɧɹ 
ɤɜɚɥɿɮɿɤɚɰɿʀ ɩɪɚɰɿɜɧɢɤɿɜ, ɫɬɢɦɭɥɸɜɚɬɢ ɜɢɧɚɯɿɞɧɢɰɬɜɨ ɬɚ ɪɚɰɿɨɧɚɥɿɡɚɬɨɪɫɶɤɿ ɿɞɟʀ. 

ɍɤɪɚʀɧɫɶɤɿ ɩɿɞɩɪɢєɦɫɬɜɚ, ɛɚɠɚɸɱɢ ɜɢɣɬɢ ɧɚ ɫɜɿɬɨɜɿ ɪɢɧɤɢ, ɦɚɸɬɶ ɭɞɨɫɤɨɧɚɥɸɜɚɬɢ ɧɟ 
ɥɢɲɟ ɹɤɿɫɬɶ ɫɜɨєʀ ɩɪɨɞɭɤɰɿʀ, ɚ ɩɪɢɞɿɥɹɬɢ ɡɧɚɱɧɭ ɭɜɚɝɭ ɩɿɞɜɢɳɟɧɧɸ ɪɿɜɧɹ ɤɜɚɥɿɮɿɤɚɰɿʀ ɫɜɨʀɯ 
ɩɪɚɰɿɜɧɢɤɿɜ ɬɚ ɜɩɪɨɜɚɞɠɟɧɧɸ ɜɿɞɩɨɜɿɞɧɨʀ ɫɢɫɬɟɦɢ ɦɨɬɢɜɚɰɿʀ ɩɪɚɰɿ, ɹɤɚ ɫɤɥɚɞɟ ɝɿɞɧɭ 
ɤɨɧɤɭɪɟɧɰɿɸ ɡɚɤɨɪɞɨɧɧɢɦ ɤɨɦɩɚɧɿɹɦ. Ɍɨɦɭ ɩɨɬɪɿɛɧɨ ɡɚɣɦɚɬɢɫɶ ɩɨɫɬɿɣɧɢɦ ɦɨɧɿɬɨɪɢɧɝɨɦ 
ɧɨɜɨɜɜɟɞɟɧɶ ɜ ɦɿɠɧɚɪɨɞɧɿɣ ɫɮɟɪɿ ɦɨɬɢɜɚɰɿʀ ɩɟɪɫɨɧɚɥɭ ɿ ɩɨɫɬɭɩɨɜɨ ɫɬɜɨɪɸɜɚɬɢ ɜɿɞɩɨɜɿɞɧɿ 
ɭɦɨɜɢ ɧɚ ɜɿɬɱɢɡɧɹɧɢɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ, ɹɤɿ ɞɨɡɜɨɥɹɬɶ ɪɟɚɥɿɡɭɜɚɬɢ ɰɿ ɿɧɧɨɜɚɰɿʀ. 

Ɉɬɠɟ, ɩɢɬɚɧɧɹ ɪɟɚɧɿɦɚɰɿʀ ɫɢɫɬɟɦ ɦɨɬɢɜɚɰɿʀ ɩɟɪɫɨɧɚɥɭ ɧɚ ɜɿɬɱɢɡɧɹɧɢɯ ɩɿɞɩɪɢєɦɫɬɜɚɯ є 
ɞɨɫɢɬɶ ɜɚɝɨɦɢɦ ɬɚ ɩɨɬɪɟɛɭє ɩɨɞɚɥɶɲɢɯ ɞɨɫɥɿɞɠɟɧɶ. ɍɤɪɚʀɧɫɶɤɢɦ ɩɿɞɩɪɢєɦɫɬɜɚɦ ɩɨɬɪɿɛɧɨ 
ɩɟɪɟɣɧɹɬɢ ɿɡ ɡɚɤɨɪɞɨɧɧɨʀ ɩɪɚɤɬɢɤɢ ɧɚɣɛɿɥɶɲ ɩɪɢɜɚɛɥɢɜɿ ɬɚ ɪɚɰɿɨɧɚɥɶɧɿ ɦɟɬɨɞɢ ɦɨɬɢɜɚɰɿʀ 
ɩɟɪɫɨɧɚɥɭ, ɹɤɿ ɪɟɚɥɶɧɨ ɜɩɪɨɜɚɞɢɬɢ ɡɚ ɭɦɨɜ ɬɚ ɦɨɠɥɢɜɨɫɬɟɣ, ɳɨ ɦɢ ɦɚєɦɨ ɜ ɧɚɲɿɣ ɤɪɚʀɧɿ. 

ɉɪɨɜɿɞɧɿ ɤɨɦɩɚɧɿʀ ɫɜɿɬɭ ɜɠɟ ɞɚɜɧɨ ɡɪɨɡɭɦɿɥɢ, ɳɨ ɿɧɜɟɫɬɨɜɚɧɿ ɜ ɩɟɪɫɨɧɚɥ ɤɨɲɬɢ 
ɡɚɛɟɡɩɟɱɚɬɶ ʀɯ ɧɟ ɥɢɲɟ ɤɜɚɥɿɮɿɤɨɜɚɧɢɦɢ ɤɚɞɪɚɦɢ ɬɚ ɹɤɿɫɧɨ ɜɢɤɨɧɚɧɨɸ ɪɨɛɨɬɨɸ, ɚ ɣ ɜ 
ɩɨɞɚɥɶɲɨɦɭ ɩɪɢɧɟɫɭɬɶ ɜɟɥɢɤɿ ɩɪɢɛɭɬɤɢ. Ⱥɞɠɟ ɞɨɛɪɟ ɦɨɬɢɜɨɜɚɧɢɣ ɩɟɪɫɨɧɚɥ – ɰɟ ɡɚɩɨɪɭɤɚ 
ɭɫɩɿɯɭ ɤɨɦɩɚɧɿʀ. 
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Ʉɭɲɧɿɪɟɧɤɨ Ɉ.Ɇ., ɤɚɧɞ. ɟɤɨɧ. ɧɚɭɤ, ɞɨɰ. ɤɚɮ. ɟɤɨɧ. ɩɿɞɩɪɢєɦɫɬɜɚ ɀȾɌɍ 
ɀɢɬɨɦɢɪɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ 

ɋɭɱɚɫɧɿ ɫɤɥɚɞɧɿ ɟɤɨɧɨɦɿɱɧɿ, ɩɨɥɿɬɢɱɧɿ ɬɚ ɫɨɰɿɚɥɶɧɿ ɭɦɨɜɢ, ɜ ɹɤɢɯ ɨɩɢɧɢɥɚɫɶ ɍɤɪɚʀɧɚ 
ɜɢɦɚɝɚɸɬɶ ɩɪɨɜɟɞɟɧɧɹ ɧɟɜɿɞɤɥɚɞɧɢɯ ɪɟɮɨɪɦ ɜ ɫɮɟɪɿ ɩɪɨɞɨɜɨɥɶɱɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ, ɳɨ 
ɨɛɭɦɨɜɥɟɧɨ ɩɨɫɢɥɟɧɧɹɦ ɿɧɬɟɝɪɚɰɿʀ ɍɤɪɚʀɧɢ ɞɨ ɫɜɿɬɨɜɨʀ ɫɩɿɥɶɧɨɬɢ, ɪɚɬɢɮɿɤɚɰɿєɸ ɍɝɨɞɢ ɩɪɨ 
ɫɩɿɜɪɨɛɿɬɧɢɰɬɜɨ ɡ Єɋ, ɡɨɜɧɿɲɧɿɦɢ ɡɚɝɪɨɡɚɦɢ ɧɚɰɿɨɧɚɥɶɧɿɣ ɛɟɡɩɟɰɿ, ɩɨɥɿɬɢɱɧɿɣ 
ɧɟɫɬɚɛɿɥɶɧɨɫɬɿ ɬɚ ɛɚɝɚɬɶɦɚ ɿɧɲɢɦɢ ɮɚɤɬɨɪɚɦɢ. ɇɟɡɜɚɠɚɸɱɢ ɧɚ ɜɿɞɫɬɚɜɚɧɧɹ ɜɿɞ ɛɚɝɚɬɶɨɯ 
ɞɟɪɠɚɜ ɡɚ ɩɨɤɚɡɧɢɤɚɦɢ ɦɚɬɟɪɿɚɥɶɧɨ-ɬɟɯɧɿɱɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɚɝɪɨɫɮɟɪɢ, ɍɤɪɚʀɧɿ ɜɞɚɥɨɫɹ 
ɡɛɟɪɟɝɬɢ ɞɨɫɢɬɶ ɜɢɫɨɤɿ ɤɨɧɤɭɪɟɧɬɧɿ ɩɨɡɢɰɿʀ ɧɚ ɫɜɿɬɨɜɨɦɭ ɚɝɪɨɩɪɨɞɨɜɨɥɶɱɨɦɭ ɪɢɧɤɭ. 
Ƚɨɥɨɜɧɨɸ ɩɪɢɱɢɧɨɸ ɰɶɨɝɨ є ɧɚɹɜɧɿɫɬɶ ɩɨɬɭɠɧɨɝɨ ɡɟɦɟɥɶɧɨɝɨ ɩɨɬɟɧɰɿɚɥɭ ɣ ɞɟɲɟɜɨʀ 
ɪɨɛɨɱɨʀ ɫɢɥɢ. 

Ɋɨɡɜɢɬɨɤ ɫɜɿɬɨɜɨʀ ɟɤɨɧɨɦɿɤɢ ɧɚɪɚɡɿ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ ɡɧɚɱɧɢɦ ɡɚɝɨɫɬɪɟɧɧɹɦ ɩɪɨɛɥɟɦɢ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɪɨɞɨɜɨɥɶɫɬɜɨɦ. ɐɟ ɡɭɦɨɜɥɟɧɨ ɲɜɢɞɤɢɦ ɡɪɨɫɬɚɧɧɹɦ ɧɚɰɿɨɧɚɥɶɧɢɯ 
ɟɤɨɧɨɦɿɱɧɢɯ ɫɢɫɬɟɦ ɤɪɚʀɧ, ɳɨ ɪɨɡɜɢɜɚɸɬɶɫɹ, ɚ ɦɨɠɥɢɜɨɫɬɿ ɞɥɹ ɧɚɪɨɳɭɜɚɧɧɹ ɪɨɡɜɢɧɟɧɢɦɢ 
ɤɪɚʀɧɚɦɢ ɨɛɫɹɝɿɜ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɡɧɚɱɧɨ ɨɛɦɟɠɟɧɿ. 

Ɂɚ ɩɨɩɟɪɟɞɧɿɦɢ ɨɰɿɧɤɚɦɢ ɜ ɫɟɡɨɧɿ β01γ/β014 ɫɜɿɬɨɜɟ ɜɢɪɨɛɧɢɰɬɜɨ ɩɲɟɧɢɰɿ ɞɨɫɹɝɥɨ 
ɪɟɤɨɪɞɧɨɝɨ ɪɿɜɧɹ –71β,7 ɦɥɧ. ɬ (+8,6% ɜ β01γ ɩɨɪɿɜɧɹɧɨ ɡ β01β ɪɨɤɨɦ). ɋɭɬɬєɜɟ ɡɪɨɫɬɚɧɧɹ 
ɫɜɿɬɨɜɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɛɭɥɨ ɞɨɫɹɝɧɭɬɨ ɡɚ ɪɚɯɭɧɨɤ ɝɚɪɧɢɯ ɜɪɨɠɚʀɜ ɩɲɟɧɢɰɿ ɜ 
Єɜɪɨɩɟɣɫɶɤɨɦɭ ɋɨɸɡɿ – 14β,9 ɦɥɧ. ɬ (+6,7%)ν Ɋɨɫɿɣɫɶɤɿɣ Ɏɟɞɟɪɚɰɿʀ – 5β,0 ɦɥɧ. ɬ (+γ8%)ν 
Ʉɚɧɚɞɿ – γ7,5 ɦɥɧ. ɬ (+γ7,8%) ɬɚ ɿɧɲɢɯ. ȼ β01γ ɪɨɰɿ ɍɤɪɚʀɧɚ ɩɨɫɿɥɚ 9 ɦɿɫɰɟ ɜ ɫɜɿɬɿ ɡɚ 
ɨɛɫɹɝɚɦɢ ɜɢɪɨɛɧɢɰɬɜɚ ɩɲɟɧɢɰɿ ɬɚ ɟɤɫɩɨɪɬɭɜɚɥɚ 7,8 ɦɥɧ. ɬ ɩɲɟɧɢɰɿ, ɳɨ ɫɤɥɚɞɚє γ5% ɜɿɞ 
ɡɚɝɚɥɶɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ. Ⱦɚɧɢɣ ɩɨɤɚɡɧɢɤ ɜɿɞɩɨɜɿɞɚє 6-ɦɭ ɦɿɫɰɸ ɜ ɫɜɿɬɿ ɫɟɪɟɞ ɧɚɣɛɿɥɶɲɢɯ 
ɟɤɫɩɨɪɬɟɪɿɜ. 
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ɐɿɧɢ ɭɤɪɚʀɧɫɶɤɨɝɨ ɟɤɫɩɨɪɬɭ ɜɩɟɪɲɟ, ɩɨɱɢɧɚɸɱɢ ɡ β009 ɪɨɤɭ, ɡɧɢɡɢɥɢɫɶ. Ɍɚɤ, ɭ β01γ 
ɪɨɰɿ ɩɚɞɿɧɧɹ ɫɤɥɚɥɨ 10% ɩɨɪɿɜɧɹɧɨ ɡ ɩɨɩɟɪɟɞɧɿɦ ɪɨɤɨɦ. Ɂɧɢɠɟɧɧɸ ɫɜɿɬɨɜɢɯ ɰɿɧ ɧɚ 
ɩɲɟɧɢɰɸ ɫɩɪɢɹɥɢ ɜɟɥɢɤɿ ɨɛɫɹɝɢ ɩɨɫɬɚɱɚɧɶ ɧɚ ɪɢɧɨɤ ɩɿɫɥɹ ɪɟɤɨɪɞɧɨɝɨ ɜɪɨɠɚɸ β01γ ɪɨɤɭ. 

ȱɦɩɨɪɬ ɩɲɟɧɢɰɿ ɜ ɍɤɪɚʀɧɭ ɨɛɦɟɠɭєɬɶɫɹ ɧɟɡɧɚɱɧɢɦɢ ɨɛɫɹɝɚɦɢ ɧɚɫɿɧɧєɜɨɝɨ ɦɚɬɟɪɿɚɥɭ, 
ɜ β01γ ɪɨɰɿ – β ɦɥɧ. $. Ɉɫɧɨɜɧɢɦɢ ɿɦɩɨɪɬɟɪɚɦɢ ɭɤɪɚʀɧɫɶɤɨʀ ɩɲɟɧɢɰɿ є ɤɪɚʀɧɢ Ȼɥɢɡɶɤɨɝɨ 
ɋɯɨɞɭ ɬɚ ɉɿɜɧɿɱɧɨʀ Ⱥɮɪɢɤɢ). ɇɚ ɧɢɯ ɭ β01γ ɪɨɰɿ ɩɪɢɩɚɞɚɥɨ 54% ɡɚɝɚɥɶɧɢɯ ɩɨɫɬɚɜɨɤ ɡ 
ɍɤɪɚʀɧɢ, ɚ ɜ ɌɈɉ-10 ɧɚɣɛɿɥɶɲɢɯ ɿɦɩɨɪɬɟɪɿɜ ɩɨɬɪɚɩɢɥɢ 4 ɤɪɚʀɧɢ ɞɚɧɨɝɨ ɪɟɝɿɨɧɭ. Ɍɚɤɨɠ 
ɜɿɞɡɧɚɱɢɦɨ ɩɨɫɬɚɜɤɢ ɜ Ⱥɮɪɢɤɭ, ɹɤɿ ɩɨɪɿɜɧɹɧɨ ɡ β01β ɪɨɤɨɦ ɦɚɣɠɟ ɩɨɞɜɨʀɥɢɫɶ ɬɚ ɞɨɫɹɝɥɢ 
16% ɭ ɫɬɪɭɤɬɭɪɿ. 

ɉɨɫɬɚɜɤɢ ɩɲɟɧɢɰɿ ɡ ɍɤɪɚʀɧɢ ɜɿɞɿɝɪɚɸɬɶ ɡɧɚɱɧɭ ɪɨɥɶ ɭ ɡɚɛɟɡɩɟɱɟɧɧɿ ɫɜɿɬɨɜɨʀ 
ɩɪɨɞɨɜɨɥɶɱɨʀ ɛɟɡɩɟɤɢ. ɇɚɩɪɢɤɥɚɞ, ɜ ɞɟɹɤɢɯ ɤɪɚʀɧɚɯ, ɬɚɤɢɯ ɹɤ ɋɢɪɿɹ, Ʉɟɧɿɹ, ɧɚ ɩɨɫɬɚɜɤɢ ɡ 
ɍɤɪɚʀɧɢ ɩɪɢɩɚɞɚє ɛɥɢɡɶɤɨ ɬɪɟɬɢɧɢ ɜɿɞ ɡɚɝɚɥɶɧɢɯ ɨɛɫɹɝɿɜ ɩɲɟɧɢɰɿ, ɳɨ ɿɦɩɨɪɬɭєɬɶɫɹ. Ⱦɥɹ 
ɉɿɜɞɟɧɧɨʀ Ⱥɮɪɢɤɢ ɞɚɧɢɣ ɩɨɤɚɡɧɢɤ ɜɡɚɝɚɥɿ ɫɹɝɚє ɦɚɣɠɟ 90%.  

Ɉɬɠɟ, ɪɨɡɜɢɬɨɤ ɩɪɨɞɨɜɨɥɶɱɨɝɨ ɤɨɦɩɥɟɤɫɭ ɜɢɡɧɚɱɚє ɡɦɿɰɧɟɧɧɹ 
ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɧɚɰɿɨɧɚɥɶɧɨʀ ɟɤɨɧɨɦɿɱɧɨʀ ɫɢɫɬɟɦɢ, ɩɪɨɬɟ ɫɶɨɝɨɞɧɿ ɤɥɸɱɨɜɢɦɢ 
ɩɪɨɛɥɟɦɚɦɢ є ɧɢɡɶɤɚ ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ ɩɪɚɰɿ, ɹɤɚ ɡɚɥɢɲɚєɬɶɫɹ ɧɢɠɱɟ ɫɟɪɟɞɧɿɯ ɫɜɿɬɨɜɢɯ 
ɩɨɤɚɡɧɢɤɿɜ ɧɟɩɪɢɜɚɛɥɢɜɢɣ ɿɧɜɟɫɬɢɰɿɣɧɢɣ ɤɥɿɦɚɬ, ɜɟɥɢɱɟɡɧɚ ɤɿɥɶɤɿɫɬɶ ɨɛɬɹɠɥɢɜɢɯ ɿ 
ɡɚɫɬɚɪɿɥɢɯ ɪɟɝɭɥɹɬɨɪɧɢɯ ɩɪɨɰɟɞɭɪ, ɹɤɿ ɫɬɜɨɪɸɸɬɶ ɞɨɞɚɬɤɨɜɟ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ ɚɝɪɨɛɿɡɧɟɫ, 
ɧɟɜɢɡɧɚɱɟɧɿɫɬɶ ɰɿɧɢ ɧɚ ɡɟɦɥɸ, ɡɧɚɱɧɿ ɪɢɡɢɤɢ ɜɟɞɟɧɧɹ ɛɿɡɧɟɫɭ, ɨɛɦɟɠɟɧɚ 
ɩɥɚɬɨɫɩɪɨɦɨɠɧɿɫɬɶ ɜɧɭɬɪɿɲɧɶɨɝɨ ɪɢɧɤɭ ɬɚ ɛɚɝɚɬɨ ɿɧɲɢɯ. 

ȼɢɪɿɲɟɧɧɹ ɝɨɫɬɪɢɯ ɩɪɨɛɥɟɦ ɪɨɡɜɢɬɤɭ ɩɪɨɞɨɜɨɥɶɱɨɝɨ ɤɨɦɩɥɟɤɫɭ ɩɟɪɟɞɛɚɱɚєɬɶɫɹ 
ɞɨɫɹɝɬɢ ɡɚ ɪɚɯɭɧɨɤ ɩɪɨɞɨɜɠɟɧɧɹ ɪɟɮɨɪɦ ɜ ɟɤɨɧɨɦɿɰɿ ɤɪɚʀɧɢ ɬɚ ʀʀ ɚɝɪɚɪɧɨɦɭ ɫɟɤɬɨɪɿ ɜ 
ɧɚɩɪɹɦɿ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɨєɞɧɚɧɧɹ ɩɪɨɦɢɫɥɨɜɨɝɨ ɿ ɚɝɪɚɪɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ, ɩɿɞɩɨɪɹɞɤɭɜɚɧɧɹ 
ʀɯ ɞɿɹɥɶɧɨɫɬɿ ɩɨɬɪɟɛɚɦ ɜɧɭɬɪɿɲɧɶɨɝɨ ɿ ɡɨɜɧɿɲɧɶɨɝɨ ɪɢɧɤɿɜ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɨʀ ɩɪɨɞɭɤɰɿʀ 
ɬɚ ɩɪɨɞɨɜɨɥɶɫɬɜɚ, ɫɨɰɿɚɥɶɧɨ-ɟɤɨɧɨɦɿɱɧɨɝɨ ɪɨɡɜɢɬɤɭ ɫɟɥɚ, ɩɟɪɟɯɨɞɭ ɜɿɞ ɝɚɥɭɡɟɜɨʀ ɞɨ 
ɬɟɪɢɬɨɪɿɚɥɶɧɨ-ɫɚɦɨɜɪɹɞɧɨʀ ɫɢɫɬɟɦɢ ɭɩɪɚɜɥɿɧɧɹ ɤɨɦɩɥɟɤɫɧɢɦ ɪɨɡɜɢɬɤɨɦ ɚɝɪɨɜɢɪɨɛɧɢɰɬɜɚ ɿ 
ɫɿɥɶɫɶɤɢɯ ɬɟɪɢɬɨɪɿɣ, ɮɨɪɦɭɜɚɧɧɹ ɟɮɟɤɬɢɜɧɨʀ ɧɚɭɤɨɜɨ-ɬɟɯɧɨɥɨɝɿɱɧɨʀ, ɛɸɞɠɟɬɧɨʀ, 
ɩɨɞɚɬɤɨɜɨʀ, ɮɿɧɚɧɫɨɜɨ-ɤɪɟɞɢɬɧɨʀ ɬɚ ɰɿɧɨɜɨʀ ɩɨɥɿɬɢɤɢ ɞɟɪɠɚɜɢ. 

Ɋɨɡɝɥɹɧɟɦɨ ɞɨɫɜɿɞ єɜɪɨɩɟɣɫɶɤɢɯ ɤɪɚʀɧ ɭ ɩɪɨɞɨɜɨɥɶɱɿɣ ɫɮɟɪɿ. ɍ ɜɢɪɨɛɧɢɰɬɜɿ 
ɩɪɨɞɭɤɰɿʀ, ɧɟɡɜɚɠɚɸɱɢ ɧɚ ɦɚɥɿ ɡɚ ɪɨɡɦɿɪɚɦɢ ɮɟɪɦɢ, єɜɪɨɩɟɣɫɶɤɿ ɜɢɪɨɛɧɢɤɢ ɞɨɫɹɝɥɢ 
ɧɚɞɡɜɢɱɚɣɧɨ ɜɢɫɨɤɢɯ ɩɨɤɚɡɧɢɤɿɜ ɭ ɩɪɨɞɭɤɬɢɜɧɨɫɬɿ ɡɟɦɥɿ ɿ ɬɜɚɪɢɧ. Ʉɪɿɦ ɬɨɝɨ, ɭɠɟ ɬɪɢɜɚɥɢɣ 
ɱɚɫ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɬɟɧɞɟɧɰɿɹ ɞɨ ɡɪɨɫɬɚɧɧɹ ɦɚɫɲɬɚɛɿɜ ɜɢɪɨɛɧɢɰɬɜɚ. ɐɹ ɞɢɧɚɦɿɤɚ ɩɪɢɫɭɬɧɹ 
ɭ ɮɟɪɦɟɪɿɜ, ɹɤɿ ɡɚɣɦɚɸɬɶɫɹ ɬɜɚɪɢɧɧɢɰɬɜɨɦ ɿ ɪɨɫɥɢɧɧɢɰɬɜɨɦ. ɉɨɧɚɞ β/γ ɜɫɿɯ ɚɝɪɚɪɧɢɯ 
ɜɢɞɚɬɤɿɜ ɩɪɢɩɚɞɚє ɧɚ ɩɪɹɦɭ ɩɿɞɬɪɢɦɤɭ єɜɪɨɩɟɣɫɶɤɢɯ ɮɟɪɦɟɪɿɜ. ɍ ɫɨɰɿɚɥɶɧɿɣ ɫɮɟɪɿ 
ɡɚɫɥɭɝɨɜɭє ɧɚ ɩɟɪɟɣɧɹɬɬɹ ɞɨɫɜɿɞɭ ɩɨɥɿɬɢɤɚ ɪɨɡɜɢɬɤɭ ɫɿɥɶɫɶɤɢɯ ɬɟɪɢɬɨɪɿɣ, ɮɿɧɚɧɫɭɜɚɧɧɹ 
ɹɤɢɯ ɜɿɞɛɭɜɚєɬɶɫɹ ɡɚ ɨɤɪɟɦɢɦ ɮɨɧɞɨɦ ɬɚ ɪɟɝɿɨɧɚɥɶɧɢɦɢ ɩɪɨɝɪɚɦɚɦɢ. ɉɨɱɢɧɚɸɱɢ ɡ β010 
ɪɨɤɭ ɡɪɨɫɬɚɸɱɿ ɨɛɫɹɝɢ ɜɢɪɨɛɧɢɰɬɜɚ ɜɚɥɨɜɨʀ ɿ ɬɨɜɚɪɧɨʀ ɩɪɨɞɭɤɰɿʀ ɜɫɟɪɟɞɢɧɿ Єɋ ɫɩɪɢɹɥɢ 
ɡɦɿɧɿ ɬɨɪɝɨɜɟɥɶɧɨɝɨ ɛɚɥɚɧɫɭ – ɭɠɟ ɩɪɨɬɹɝɨɦ ɤɿɥɶɤɨɯ ɨɫɬɚɧɧɿɯ ɪɨɤɿɜ ɨɛɫɹɝɢ ɟɤɫɩɨɪɬɭ 
ɩɟɪɟɜɢɳɭɸɬɶ ɿɦɩɨɪɬ ɩɪɨɞɨɜɨɥɶɫɬɜɚ. 

ɉɟɪɫɩɟɤɬɢɜɢ ɪɨɡɜɢɬɤɭ ɜɿɬɱɢɡɧɹɧɨɝɨ ɩɪɨɞɨɜɨɥɶɱɨɝɨ ɤɨɦɩɥɟɤɫɭ ɬɿɫɧɨ ɡɜ’ɹɡɚɧɿ ɡɿ 
ɫɬɪɚɬɟɝɿɱɧɢɦ ɤɭɪɫɨɦ ɞɟɪɠɚɜɢ ɬɚ ɿɧɬɟɝɪɚɰɿєɸ ɞɨ ɫɜɿɬɨɜɨɝɨ ɫɩɿɜɬɨɜɚɪɢɫɬɜɚ, ɚ ɨɫɨɛɥɢɜɨ ɡ 
ɤɪɚʀɧɚɦɢ Єɜɪɨɩɟɣɫɶɤɨɝɨ ɋɨɸɡɭ. ɍɝɨɞɚ ɩɪɨ ɚɫɨɰɿɚɰɿɸ ɡɚ  ɫɜɨʀɦ  ɨɛɫɹɝɨɦ  ɿ  ɬɟɦɚɬɢɱɧɢɦ  
ɨɯɨɩɥɟɧɧɹɦ  є  ɦɿɠɧɚɪɨɞɧɨ-ɩɪɚɜɨɜɢɦ  ɞɨɤɭɦɟɧɬɨɦ , ɹɤɢɣ ɜɢɡɧɚɱɚє ɮɨɪɦɚɬ ɜɿɞɧɨɫɢɧ ɦɿɠ 
ɍɤɪɚʀɧɨɸ ɬɚ Єɋ ɧɚ ɩɪɢɧɰɢɩɚɯ «ɩɨɥɿɬɢɱɧɨʀ ɚɫɨɰɿɚɰɿʀ ɬɚ ɟɤɨɧɨɦɿɱɧɨʀ ɿɧɬɟɝɪɚɰɿʀ» ɿ ɫɥɭɝɭє 
ɫɬɪɚɬɟɝɿɱɧɢɦ ɨɪɿєɧɬɢɪɨɦ ɫɢɫɬɟɦɧɢɯ ɫɨɰɿɚɥɶɧɨ-ɟɤɨɧɨɦɿɱɧɢɯ ɪɟɮɨɪɦ ɜ ɍɤɪɚʀɧɿ. 
ɉɟɪɟɞɛɚɱɟɧɚ ɍɝɨɞɨɸ ɩɨɝɥɢɛɥɟɧɚ ɬɚ ɜɫɟɨɯɨɩɥɸɸɱɚ ɡɨɧɚ ɜɿɥɶɧɨʀ ɬɨɪɝɿɜɥɿ ɦɿɠ ɍɤɪɚʀɧɨɸ ɬɚ 
Єɋ ɜɢɡɧɚɱɚɬɢɦɟ ɩɪɚɜɨɜɭ ɛɚɡɭ ɞɥɹ ɜɿɥɶɧɨɝɨ ɩɟɪɟɦɿɳɟɧɧɹ ɬɨɜɚɪɿɜ, ɩɨɫɥɭɝ, ɤɚɩɿɬɚɥɿɜ, 



ȿɤɨɧɨɦɿɱɧɿ ɧɚɭɤɢ 

 

114 

ɱɚɫɬɤɨɜɨ ɪɨɛɨɱɨʀ ɫɢɥɢ ɦɿɠ ɍɤɪɚʀɧɨɸ ɬɚ Єɋ, ɚ ɬɚɤɨɠ ɪɟɝɭɥɹɬɨɪɧɨɝɨ ɧɚɛɥɢɠɟɧɧɹ, 
ɫɩɪɹɦɨɜɚɧɨɝɨ ɧɚ ɩɨɫɬɭɩɨɜɟ ɜɯɨɞɠɟɧɧɹ ɟɤɨɧɨɦɿɤɢ ɍɤɪɚʀɧɢ ɞɨ ɫɩɿɥɶɧɨɝɨ ɪɢɧɤɭ Єɋ. 

ȼɿɞɩɨɜɿɞɧɨ ɞɨ ɫɬɚɬɬɿ 486 ɍɝɨɞɢ ɡ 1 ɥɢɫɬɨɩɚɞɚ β014 ɪ. ɡɞɿɣɫɧɸєɬɶɫɹ ʀʀ ɬɢɦɱɚɫɨɜɟ 
ɡɚɫɬɨɫɭɜɚɧɧɹ ɞɨ ɦɨɦɟɧɬɭ ɧɚɛɪɚɧɧɹ ɧɟɸ ɱɢɧɧɨɫɬɿ. ȼɚɠɥɢɜɢɦ ɟɥɟɦɟɧɬɨɦ ɍɝɨɞɢ ɩɪɨ 
ɚɫɨɰɿɚɰɿɸ ɦɿɠ ɍɤɪɚʀɧɨɸ ɬɚ Єɋ є ɩɨɥɨɠɟɧɧɹ ɩɪɨ ɫɬɜɨɪɟɧɧɹ ɩɨɝɥɢɛɥɟɧɨʀ ɬɚ ɜɫɟɨɯɨɩɥɸɸɱɨʀ 
ɡɨɧɢ ɜɿɥɶɧɨʀ ɬɨɪɝɿɜɥɿ (ɁȼɌ). ɇɢɦɢ ɩɟɪɟɞɛɚɱɟɧɨ ɫɭɬɬєɜɭ ɥɿɛɟɪɚɥɿɡɚɰɿɸ ɬɨɪɝɿɜɥɿ (ɭɫɭɧɟɧɧɹ 
ɬɚɪɢɮɿɜ ɱɢ ɤɜɨɬ) ɦɿɠ ɫɬɨɪɨɧɚɦɢ, ɝɚɪɦɨɧɿɡɚɰɿɸ ɡɚɤɨɧɨɞɚɜɫɬɜɚ ɿ ɧɨɪɦɚɬɢɜɧɨ-ɪɟɝɭɥɹɬɨɪɧɨʀ 
ɛɚɡɢ. 

Ɋɨɛɨɬɚ ɧɚɞ ɫɬɜɨɪɟɧɧɹ ɁȼɌ, ɫɟɪɟɞ ɿɧɲɨɝɨ, ɩɨɥɹɝɚɬɢɦɟ ɭμ 
- ɫɤɚɫɭɜɚɧɧɿ ɍɤɪɚʀɧɨɸ ɬɚ Єɋ ɜɜɿɡɧɢɯ ɦɢɬ ɧɚ ɛɿɥɶɲɿɫɬɶ ɬɨɜɚɪɿɜ, ɳɨ ɿɦɩɨɪɬɭɸɬɶɫɹ ɧɚ 

ɪɢɧɤɢ ɨɞɢɧ ɨɞɧɨɝɨν 
- ɡɚɩɪɨɜɚɞɠɟɧɧɿ ɩɪɚɜɢɥ ɜɢɡɧɚɱɟɧɧɹ ɩɨɯɨɞɠɟɧɧɹ ɬɨɜɚɪɿɜ, ɹɤɿ є ɨɞɧɢɦ ɿɡ ɟɥɟɦɟɧɬɿɜ 

ɡɚɫɬɨɫɭɜɚɧɧɹ ɬɨɪɝɨɜɟɥɶɧɢɯ ɩɪɟɮɟɪɟɧɰɿɣν  
- ɩɪɢɜɟɞɟɧɧɿ ɍɤɪɚʀɧɨɸ ɫɜɨʀɯ ɬɟɯɧɿɱɧɢɯ ɪɟɝɥɚɦɟɧɬɿɜ, ɩɪɨɰɟɞɭɪ,  ɫɚɧɿɬɚɪɧɢɯ ɬɚ 

ɮɿɬɨɫɚɧɿɬɚɪɧɢɯ ɡɚɯɨɞɿɜ ɬɚ ɡɚɯɨɞɿɜ ɳɨɞɨ ɛɟɡɩɟɤɢ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɭ ɜɿɞɩɨɜɿɞɧɿɫɬɶ ɡ 
єɜɪɨɩɟɣɫɶɤɢɦɢ, ɡɚɜɞɹɤɢ ɱɨɦɭ ɭɤɪɚʀɧɫɶɤɿ ɩɪɨɦɢɫɥɨɜɿ ɬɨɜɚɪɢ, ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɚ ɬɚ 
ɯɚɪɱɨɜɚ ɩɪɨɞɭɤɰɿɹ ɧɟ ɩɨɬɪɟɛɭɜɚɬɢɦɭɬɶ ɞɨɞɚɬɤɨɜɨʀ ɫɟɪɬɢɮɿɤɚɰɿʀ ɜ Єɋν 

- ɜɫɬɚɧɨɜɥɟɧɧɿ ɫɬɨɪɨɧɚɦɢ ɧɚɣɛɿɥɶɲ ɫɩɪɢɹɬɥɢɜɢɯ ɭɦɨɜ ɞɨɫɬɭɩɭ ɞɨ ɫɜɨʀɯ ɪɢɧɤɿɜ 
ɩɨɫɥɭɝν  

- ɡɚɩɪɨɜɚɞɠɟɧɧɿ ɍɤɪɚʀɧɨɸ ɩɪɚɜɢɥ Єɋ ɭ ɫɮɟɪɿ ɞɟɪɠɚɜɧɢɯ ɡɚɤɭɩɿɜɟɥɶ, ɳɨ ɞɨɡɜɨɥɢɬɶ 
ɩɨɫɬɭɩɨɜɨ ɜɿɞɤɪɢɬɢ ɞɥɹ ɍɤɪɚʀɧɢ ɪɢɧɨɤ ɞɟɪɠɚɜɧɢɯ ɡɚɤɭɩɿɜɟɥɶ Єɋν   

- ɫɩɪɨɳɟɧɧɿ ɦɢɬɧɢɯ ɩɪɨɰɟɞɭɪ ɬɚ ɩɨɩɟɪɟɞɠɟɧɧɿ ɲɚɯɪɚɣɫɬɜɚ, ɤɨɧɬɪɚɛɚɧɞɢ, ɿɧɲɢɯ 
ɩɪɚɜɨɩɨɪɭɲɟɧɶ ɭ ɫɮɟɪɿ ɬɪɚɧɫɤɨɪɞɨɧɧɨɝɨ ɩɟɪɟɦɿɳɟɧɧɹ ɜɚɧɬɚɠɿɜν 

- ɩɨɫɢɥɟɧɧɿ ɍɤɪɚʀɧɨɸ ɡɚɯɢɫɬɭ ɩɪɚɜ ɿɧɬɟɥɟɤɬɭɚɥɶɧɨʀ ɜɥɚɫɧɨɫɬɿ.  
ɇɚ ɞɭɦɤɭ ɩɪɨɜɿɞɧɢɯ ɜɱɟɧɢɯ ɍɤɪɚʀɧɢ, ɩɿɞɩɢɫɚɧɧɹ ɟɤɨɧɨɦɿɱɧɨʀ ɱɚɫɬɢɧɢ ɍɝɨɞɢ ɩɪɨ 

ɚɫɨɰɿɚɰɿɸ ɦɿɠ ɍɤɪɚʀɧɨɸ ɬɚ Єɜɪɨɩɟɣɫɶɤɢɦ ɫɨɸɡɨɦ, ɹɤɚ, ɡɨɤɪɟɦɚ, ɩɟɪɟɞɛɚɱɚє ɫɬɜɨɪɟɧɧɹ 
ɡɨɧɢ ɜɿɥɶɧɨʀ ɬɨɪɝɿɜɥɿ (ɁȼɌ), ɦɚɬɢɦɟ ɞɥɹ ɭɤɪɚʀɧɫɶɤɢɯ ɜɢɪɨɛɧɢɤɿɜ ɧɚɫɬɭɩɧɿ ɩɟɪɟɜɚɝɢμ 

1.  ɍɧɿɮɿɤɚɰɿɹ ɮɿɬɨ-ɫɚɧɿɬɚɪɧɢɯ ɫɬɚɧɞɚɪɬɿɜ, ɳɨ ɩɪɢɡɜɟɞɟ ɞɨ ɩɨɫɢɥɟɧɧɹ ɩɨɡɢɰɿɣ ɧɚ 
ɫɜɿɬɨɜɨɦɭ ɪɢɧɤɭν  

β. ȱɧɜɟɫɬɭɜɚɧɧɹ ɭ ɜɢɪɨɛɧɢɰɬɜɨ ɬɚ ɩɟɪɟɪɨɛɧɭ ɩɪɨɦɢɫɥɨɜɿɫɬɶ ɦɨɠɟ ɞɨɩɨɦɨɝɬɢ ɩɨɞɜɨʀɬɢ 
ɨɛɫɹɝɢ ɜɢɪɨɛɧɢɰɬɜɚ ɿ ɫɬɜɨɪɢɬɢ ɞɨɞɚɬɤɨɜɿ ɪɨɛɨɱɿ ɦɿɫɰɹν 

γ.  Ɂɛɿɥɶɲɟɧɧɹ ɨɛɫɹɝɿɜ ɜɢɪɨɛɧɢɰɬɜɚ ɨɪɝɚɧɿɱɧɨʀ ɩɪɨɞɭɤɰɿʀν 
4.  ɉɿɞɜɢɳɟɧɧɹ ɹɤɨɫɬɿ ɿ ɛɟɡɩɟɱɧɨɫɬɿ ɩɪɨɞɭɤɰɿʀν 
5. Ɂɪɨɫɬɚɧɧɹ ɟɤɫɩɨɪɬɭ ɤɨɧɞɢɬɟɪɫɶɤɨʀ, ɦ’ɹɫɨ-ɦɨɥɨɱɧɨʀ, ɨɥɿɣɧɨ-ɠɢɪɨɜɨʀ, ɩɥɨɞɨɨɜɨɱɟɜɨʀ 

ɬɚ ɩɢɜɨɜɚɪɟɧɨʀ ɩɪɨɞɭɤɰɿʀν 
6.  ɉɨɫɢɥɟɧɧɹ ɩɪɨɰɟɫɿɜ ɤɨɨɩɟɪɚɰɿʀ ɝɨɫɩɨɞɚɪɫɬɜ ɧɚɫɟɥɟɧɧɹν 
7.  ȼɫɬɚɧɨɜɥɟɧɧɹ Єɋ ɧɭɥɶɨɜɢɯ ɜɜɿɡɧɢɯ ɦɢɬ ɧɚ ɬɨɜɚɪɢ, ɳɨ ɨɯɨɩɥɟɧɿ ɬɚɪɢɮɧɢɦɢ 

ɤɜɨɬɚɦɢ   (ɛɥɢɡɶɤɨ 85 ɬɚɪɢɮɧɢɯ ɥɿɧɿɣ)ν 
  Ɋɚɡɨɦ ɡ ɬɢɦ ɧɟɨɛɯɿɞɧɨ ɜɿɞɦɿɬɢɬɢ ɣ ɡɚɝɪɨɡɢ ɞɥɹ ɭɤɪɚʀɧɫɶɤɨɝɨ ɩɪɨɞɨɜɨɥɶɱɨɝɨ 

ɤɨɦɩɥɟɤɫɭμ 
1. ȼɿɞɬɿɤ ɤɚɞɪɿɜ ɜɧɚɫɥɿɞɨɤ ɞɨɞɚɬɤɨɜɨʀ ɭɝɨɞɢ ɳɨɞɨ ɜɿɥɶɧɨɝɨ ɩɟɪɟɦɿɳɟɧɧɹ ɪɨɛɨɱɨʀ ɫɢɥɢν 
β. ɑɚɫɬɤɨɜɚ ɧɟɜɿɞɩɨɜɿɞɧɿɫɬɶ ɫɬɪɭɤɬɭɪɢ ɭɤɪɚʀɧɫɶɤɨɝɨ ɟɤɫɩɨɪɬɭ ɩɨɩɢɬɭ Єɋ ɧɚ 

ɩɪɨɞɭɤɰɿɸν 
γ. Ɇɚɥɚ ɱɚɫɬɤɚ ɩɿɞɩɪɢєɦɫɬɜ ɫɟɪɬɢɮɿɤɨɜɚɧɢɯ ɡɝɿɞɧɨ ɦɿɠɧɚɪɨɞɧɢɯ ɫɬɚɧɞɚɪɬɿɜν 
4. ɇɢɡɶɤɚ ɹɤɿɫɬɶ ɱɚɫɬɢɧɢ ɩɪɨɞɨɜɨɥɶɱɢɯ ɬɨɜɚɪɿɜ ɧɟ ɞɨɡɜɨɥɢɬɶ ʀɯ ɟɤɫɩɨɪɬ ɜ Єɋν 
5. ɇɟɪɨɡɜɢɧɟɧɿɫɬɶ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ ɪɢɧɤɭ ɝɚɥɶɦɭɜɚɬɢɦɟ ɟɤɫɩɨɪɬ ɜ Єɋν 
6. ɇɢɡɶɤɚ ɤɚɩɿɬɚɥɿɡɚɰɿɹ ɫɿɥɶɫɶɤɨɝɨɫɩɨɞɚɪɫɶɤɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɡɚɩɨɛɿɝɚɬɢɦɟ ɿɧɜɟɫɬɢɰɿɹɦν 
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7. ȼɬɪɚɬɚ ɱɚɫɬɢɧɢ  ɜɧɭɬɪɿɲɧɶɨɝɨ ɪɢɧɤɭ ɩɪɢ ɩɨɫɢɥɟɧɧɿ ɿɦɩɨɪɬɭ ɩɪɨɞɨɜɨɥɶɱɨʀ 
ɩɪɨɞɭɤɰɿʀν 

8. ɉɪɨɛɥɟɦɚ ɡɦɿɧɢ ɧɚɡɜ ɜɧɚɫɥɿɞɨɤ ɪɟɚɥɿɡɚɰɿʀ ɡɨɛɨɜ’ɹɡɚɧɶ ɳɨɞɨ ɞɨɬɪɢɦɚɧɧɹ 
ɝɟɨɝɪɚɮɿɱɧɢɯ ɡɚɡɧɚɱɟɧɶ 

Ɂɚɯɢɫɬ ɿɧɬɟɪɟɫɿɜ ɜɿɬɱɢɡɧɹɧɢɯ ɜɢɪɨɛɧɢɤɿɜ ɭ ɡɨɜɧɿɲɧɿɯ ɫɬɨɫɭɧɤɚɯ ɡ ɿɧɲɢɦɢ ɤɪɚʀɧɚɦɢ – 
ɨɞɢɧ ɿɡ ɧɚɣɜɚɠɥɢɜɿɲɢɯ ɫɬɪɚɬɟɝɿɱɧɢɯ ɩɪɿɨɪɢɬɟɬɿɜ ɞɥɹ ɍɤɪɚʀɧɢ. Ⱦɟɪɠɚɜɧɚ ɜɥɚɞɚ ɦɚє 
ɩɿɞɝɨɬɭɜɚɬɢ ɩɪɨɩɨɡɢɰɿʀ ɳɨɞɨ ɡɚɯɢɫɬɭ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɪɢɧɤɭ ɞɥɹ ɡɛɟɪɟɠɟɧɧɹ ɜɢɪɨɛɧɢɰɬɜɚ 
ɩɪɨɞɭɤɰɿʀ ȺɉɄ, ɡɨɤɪɟɦɚ ɣ ɜ ɭɦɨɜɚɯ ɫɬɜɨɪɟɧɧɹ ɁȼɌ ɍɤɪɚʀɧɚ – Єɋ. Ƚɨɫɬɪɨɬɚ ɩɪɨɛɥɟɦ 
ɡɚɥɭɱɟɧɧɹ ɿɧɜɟɫɬɢɰɿɣ ɜ ɨɛ’єɤɬɢ ɜɢɪɨɛɧɢɱɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ ȺɉɄ ɬɚ ʀɯ ɪɚɰɿɨɧɚɥɶɧɟ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɜɢɧɨɫɹɬɶ ɩɢɬɚɧɧɹ ɩɿɞɜɢɳɟɧɧɹ ɿɧɜɟɫɬɢɰɿɣɧɨʀ ɩɪɢɜɚɛɥɢɜɨɫɬɿ ɜɢɪɨɛɧɢɱɨʀ 
ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ ɚɝɪɨɩɪɨɞɨɜɨɥɶɱɨʀ ɫɮɟɪɢ ɧɚ ɩɨɪɹɞɨɤ ɞɟɧɧɢɣ. 

ɍɤɪɚʀɧɚ ɩɪɢ ɜɢɛɨɪɿ ɫɜɨєʀ ɡɨɜɧɿɲɧɶɨɬɨɪɝɨɜɟɥɶɧɨʀ ɩɨɥɿɬɢɤɢ ɜ ɚɝɪɨɫɮɟɪɿ ɩɨɜɢɧɧɚ 
ɜɢɡɧɚɱɢɬɢ ɧɚɰɿɨɧɚɥɶɧɿ ɿɧɬɟɪɟɫɢ ɬɚ ɡɧɚɣɬɢ ɲɥɹɯɢ ʀɯ ɡɚɯɢɫɬɭ ɜ ɭɦɨɜɚɯ ɜɫɟɫɜɿɬɧɶɨɝɨ 
ɪɨɡɜɢɬɤɭ.  

Ɉɬɠɟ, ɨɫɧɨɜɧɢɦɢ ɫɬɪɚɬɟɝɿɱɧɢɦɢ ɰɿɥɹɦɢ ɪɨɡɜɢɬɤɭ ɩɪɨɞɨɜɨɥɶɱɨɝɨ ɤɨɦɩɥɟɤɫɭ ɡ 
ɭɪɚɯɭɜɚɧɧɹɦ ɫɭɱɚɫɧɢɯ ɟɤɨɧɨɦɿɱɧɢɯ ɭɦɨɜ є ɡɛɿɥɶɲɟɧɧɹ ɨɛɫɹɝɿɜ ɜɢɪɨɛɧɢɰɬɜɚ ɩɪɨɞɨɜɨɥɶɱɨʀ 
ɩɪɨɞɭɤɰɿʀ ɞɥɹ ɞɨɫɹɝɧɟɧɧɹ ɩɪɨɞɨɜɨɥɶɱɨʀ ɛɟɡɩɟɤɢ ɞɟɪɠɚɜɢ ɧɚ ɨɫɧɨɜɿ ɿɦɩɨɪɬɨɡɚɦɿɳɟɧɧɹ, 
ɞɨɜɟɞɟɧɧɹ ɪɿɜɧɹ ɫɩɨɠɢɜɚɧɧɹ ɧɚɫɟɥɟɧɧɹɦ ɯɚɪɱɨɜɢɯ ɩɪɨɞɭɤɬɿɜ ɞɨ ɧɚɭɤɨɜɨ ɨɛґɪɭɧɬɨɜɚɧɢɯ 
ɧɨɪɦ ɬɚ ɫɭɬɬєɜɨɝɨ ɧɚɪɨɳɟɧɧɹ ɨɛɫɹɝɿɜ ʀʀ ɟɤɫɩɨɪɬɭ.  

 
ɉɈȼɕɒȿɇɂȿ ɆɈɌɂȼȺɐɂɂ ɌɊɍȾȺ ɊȺȻɈɌɇɂɄɈȼ ɋɌɊɈɂɌȿɅɖɇɈȽɈ 

ɉɊȿȾɉɊɂəɌɂə 

Ȼɝɚɧ Ⱥ.Ⱦ., ɝɪ. ɆɈ-ɦ-17(ɛ) 
ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶμ ɩɪɨɮ., ɞ.ɝɨɫ.ɭɩɪ. Ȼɟɡɡɭɛɤɨ Ʌ.ȼ. 

Ⱦɨɧɛɚɫɫɤɚɹ ɇɚɰɢɨɧɚɥɶɧɚɹ ɚɤɚɞɟɦɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɚɪɯɢɬɟɤɬɭɪɵ 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɮɭɧɤɰɢɣ ɭɩɪɚɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɦɨɬɢɜɚɰɢɹ. ɍɫɩɟɲɧɨɟ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɥɸɛɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɡɚɜɢɫɢɬ ɨɬ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ ɟɟ ɩɟɪɫɨɧɚɥɚ. 
ɉɨɷɬɨɦɭ ɩɪɨɛɥɟɦɚ ɦɨɬɢɜɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ ɹɜɥɹɟɬɫɹ ɤɥɸɱɟɜɨɣ ɜ ɩɨɫɬɪɨɟɧɢɢ 
ɭɩɪɚɜɥɟɧɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɱɚɫɬɨ ɫɬɚɧɨɜɢɬɫɹ ɩɪɟɞɦɟɬɨɦ ɦɧɨɝɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ.  ɇɢ ɨɞɧɚ 
ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɧɟ ɫɬɚɧɟɬ ɷɮɮɟɤɬɢɜɧɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ, ɟɫɥɢ ɧɟ ɛɭɞɟɬ ɪɚɡɪɚɛɨɬɚɧɚ 
ɷɮɮɟɤɬɢɜɧɚɹ ɦɨɞɟɥɶ ɦɨɬɢɜɚɰɢɢ, ɬɚɤ ɤɚɤ ɦɨɬɢɜɚɰɢɹ ɩɨɛɭɠɞɚɟɬ ɤɨɧɤɪɟɬɧɨɝɨ ɢɧɞɢɜɢɞɚ ɢ 
ɤɨɥɥɟɤɬɢɜ ɜ ɰɟɥɨɦ ɤ ɞɨɫɬɢɠɟɧɢɸ ɥɢɱɧɵɯ ɢ ɤɨɥɥɟɤɬɢɜɧɵɯ ɰɟɥɟɣ. Ɇɨɬɢɜɚɰɢɹ — ɷɬɨ 
ɩɪɨɰɟɫɫ ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ ɤɨɝɨ-ɥɢɛɨ (ɨɬɞɟɥɶɧɨɝɨ ɱɟɥɨɜɟɤɚ ɢɥɢ ɝɪɭɩɩɵ ɥɸɞɟɣ) ɤ 
ɞɟɹɬɟɥɶɧɨɫɬɢ, ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɞɨɫɬɢɠɟɧɢɟ ɰɟɥɟɣ ɨɪɝɚɧɢɡɚɰɢɢ Д1Ж. ɐɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɛɵɥɨ ɢɡɭɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɦɟɬɨɞɨɜ ɢ ɩɪɢɟɦɨɜ ɦɨɬɢɜɚɰɢɢ  ɬɪɭɞɚ 
ɪɚɛɨɬɧɢɤɨɜ ɧɚ ɫɨɜɪɟɦɟɧɧɨɦ ɫɬɪɨɢɬɟɥɶɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ. ȼɵɞɟɥɹɸɬ ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ 
ɦɨɬɢɜɚɰɢɢ ɬɪɭɞɚμ 

1. Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ - ɨɪɢɟɧɬɢɪɨɜɚɧɵ ɧɚ ɬɚɤɢɟ ɦɨɬɢɜɵ ɩɨɜɟɞɟɧɢɹ, ɤɚɤ ɨɫɨɡɧɚɧɧɚɹ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɬɪɭɞɨɜɨɣ ɞɢɫɰɢɩɥɢɧɵ, ɱɭɜɫɬɜɨ ɞɨɥɝɚ, ɫɬɪɟɦɥɟɧɢɟ ɱɟɥɨɜɟɤɚ ɬɪɭɞɢɬɶɫɹ ɜ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɤɭɥɶɬɭɪɚ ɬɪɭɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

β. ɗɤɨɧɨɦɢɱɟɫɤɢɟ - ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɚɬɟɪɢɚɥɶɧɨɟ ɫɬɢɦɭɥɢɪɨɜɚɧɢɟ ɤɨɥɥɟɤɬɢɜɨɜ ɢ 
ɨɬɞɟɥɶɧɵɯ ɪɚɛɨɬɧɢɤɨɜ (ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ, ɩɪɟɦɢɢ, ɞɟɧɟɠɧɵɟ ɜɨɡɧɚɝɪɚɠɞɟɧɢɹ ɢ ɬ.ɞ.) 

3. ɋɨɰɢɚɥɶɧɨ-ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɟ - ɨɫɧɨɜɚɧɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɨɪɚɥɶɧɵɯ ɫɬɢɦɭɥɨɜ ɤ 
ɬɪɭɞɭ ɢ ɨɤɚɡɚɧɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɢɱɧɨɫɬɶ ɫ ɩɨɦɨɳɶɸ ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɯ ɩɪɢɟɦɨɜ ɜ ɰɟɥɹɯ 
ɩɪɟɜɪɚɳɟɧɢɹ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɝɨ ɡɚɞɚɧɢɹ ɜ ɨɫɨɡɧɚɧɧɵɣ ɞɨɥɝ, ɜɧɭɬɪɟɧɧɸɸ ɩɨɬɪɟɛɧɨɫɬɶ 
ɱɟɥɨɜɟɤɚ ДβЖ. Ⱦɥɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɨɪɝɚɧɢɡɚɰɢɢ, ɫɥɟɞɭɟɬ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ 
ɫɥɟɞɭɸɳɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢμ 

- ɫɨɡɞɚɧɢɟ ɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɩɫɢɯɨɥɨɝɢɱɟɫɤɨɝɨ ɤɥɢɦɚɬɚ ɜ ɤɨɥɥɟɤɬɢɜɟν 
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- ɤɨɦɚɧɞɢɪɨɜɤɚ ɤɚɤ ɧɚɝɪɚɞɚν  ɫɬɢɦɭɥɢɪɨɜɚɧɢɟ ɫɜɨɛɨɞɧɵɦ ɜɪɟɦɟɧɟɦ (ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɵɯɨɞɧɵɯ, ɨɬɩɭɫɤɚ, ɜɵɛɨɪ ɜɪɟɦɟɧɢ ɨɬɩɭɫɤɚ, ɝɢɛɤɢɣ ɝɪɚɮɢɤ ɪɚɛɨɬɵ)ν 

- ɬɪɭɞɨɜɨɟ ɢɥɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɟ ɫɬɢɦɭɥɢɪɨɜɚɧɢɟ (ɧɚɥɢɱɢɟ ɬɜɨɪɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜ 
ɩɪɨɰɟɫɫɟ ɬɪɭɞɚ, ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɞɜɢɠɟɧɢɹ ɩɨ ɫɥɭɠɛɟ)ν 

- ɨɪɝɚɧɢɡɚɰɢɹ ɩɢɬɚɧɢɹν 
- ɫɬɢɩɟɧɞɢɚɥɶɧɵɟ ɩɪɨɝɪɚɦɦɵ (ɜɵɞɟɥɟɧɢɟ ɫɪɟɞɫɬɜ ɧɚ ɨɛɪɚɡɨɜɚɧɢɟ)ν 
- ɩɪɨɝɪɚɦɦɵ ɦɟɞɢɰɢɧɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹν 
- ɫɬɪɚɯɨɜɚɧɢɟ ɠɢɡɧɢ ɢ ɬ.ɞ. 
Ɉɛɳɢɦɢ ɩɪɢɧɰɢɩɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ ɦɨɬɢɜɚɰɢɨɧɧɵɯ ɩɪɨɝɪɚɦɦ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɩɪɟɞɩɪɢɹɬɢɹɯ ɦɨɝɭɬ ɛɵɬɶ ɫɥɟɞɭɸɳɢɟμ ɫɢɫɬɟɦɵ ɦɨɬɢɜɚɰɢɨɧɧɨɝɨ ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ 
ɦɟɧɟɞɠɟɪɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɵɦɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝɢɯ ɤɨɦɩɚɧɢɣ, ɫ 
ɤɨɬɨɪɵɦɢ ɞɚɧɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɜɟɞɟɬ ɛɨɪɶɛɭ ɡɚ ɰɟɧɧɵɟ ɤɚɞɪɵν ɦɟɯɚɧɢɡɦ ɦɚɬɟɪɢɚɥɶɧɨɝɨ 
ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ ɞɨɥɠɟɧ ɨɪɢɟɧɬɢɪɨɜɚɬɶ ɪɭɤɨɜɨɞɫɬɜɨ ɧɚ ɞɨɫɬɢɠɟɧɢɟ ɤɨɧɟɱɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 
ɤɚɤ ɜ ɫɜɨɟɣ ɪɚɛɨɬɟ, ɬɚɤ ɢ ɜ ɪɚɛɨɬɟ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɤɨɦɩɚɧɢɢ ɜ ɰɟɥɨɦν  ɩɟɪɟɦɟɧɧɭɸ ɱɚɫɬɶ 
ɩɪɢɛɵɥɢ ɧɚɞɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɝɢɛɤɨɝɨ ɪɟɚɝɢɪɨɜɚɧɢɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɞɟɥɨɜɨɣ ɚɤɬɢɜɧɨɫɬɢ 
ɜ ɭɩɪɚɜɥɟɧɢɢ. 

ɅɂɌȿɊȺɌɍɊȺ 
1. Ɉɫɧɨɜɵ ɦɟɧɟɞɠɦɟɧɬɚ. Ɋɟɠɢɦ ɷɥ. ɞɨɫɬɭɩɚμ – http://www.bibliotekar.ru/biznes-43-

2/15.htm. 
β. Ɇɟɬɨɞɵ ɦɨɬɢɜɚɰɢɢ ɬɪɭɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ɋɟɠɢɦ ɷɥ. ɞɨɫɬɭɩɚμ  

http://lo1.ru/gos/5/Content/1/1.6.htm. 
 

ɉɊɈɐȿɋɋɇɕɃ ɉɈȾɏɈȾ ɄȺɄ ɗɎɎȿɄɌɂȼɇɕɃ ɂɇɋɌɊɍɆȿɇɌ 
ɍɉɊȺȼɅȿɇɂə ɉɊȿȾɉɊɂəɌɂȿɆ  

ɒɟɪɟɦɟɬ Ⱦ.Ⱥ., ɫɬɭɞɟɧɬ ɝɪɭɩɩɵ Ɇɇɋ-11-2  
ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶμ Ȼɟɡɡɭɛɤɨ Ȼ.ɂ., ɚɫɫɢɫɬɟɧɬ 

Ⱦɨɧɟɰɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɭɩɪɚɜɥɟɧɢɹ. 
ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɪɨɥɶ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɤɚɤ ɫɢɫɬɟɦɨɨɛɪɚɡɭɸɳɟɣ ɨɬɪɚɫɥɢ, ɡɚɤɥɸɱɚɟɬɫɹ 

ɜ ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɟɫɩɟɱɢɬɶ ɫɭɳɟɫɬɜɟɧɧɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɪɢɪɨɫɬ, ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ 
ɨɫɧɨɜɧɵɯ ɜɢɞɨɜ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɚ ɬɚɤɠɟ ɪɟɚɥɢɡɚɰɢɸ ɤɨɦɩɥɟɤɫɚ ɦɟɪ, 
ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɧɚɩɨɥɧɟɧɢɟ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɪɵɧɤɚ, ɚ ɡɧɚɱɢɬ, ɩɨɡɢɬɢɜɧɨ ɷɤɨɧɨɦɢɱɟɫɤɢ ɢ 
ɫɨɰɢɚɥɶɧɨ ɢɡɦɟɧɢɬɶ ɠɢɡɧɶ ɜ ɫɬɪɚɧɟ. 

Ƚɥɚɜɧɵɦ ɭɫɥɨɜɢɟɦ ɫɩɪɨɫɚ ɷɤɨɧɨɦɢɤɢ ɧɚ ɢɧɧɨɜɚɰɢɢ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ 
ɤɨɧɤɭɪɟɧɰɢɢ. Ɍɨɥɶɤɨ ɤɨɧɤɭɪɟɧɰɢɹ ɡɚɫɬɚɜɥɹɟɬ ɩɪɟɞɩɪɢɹɬɢɹ ɢɫɤɚɬɶ ɥɭɱ  ɲɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ, ɨɛɧɨɜɥɹɬɶ ɩɪɨɞɭɤɰɢɸ. 

ɋɭɳɟɫɬɜɟɧɧɵɦ ɤɨɧɤɭɪɟɧɬɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɞɥɹ ɡɚɜɨɟɜɚɧɢɹ ɥɢɞɢɪɭɸɳɢɯ ɩɨɡɢɰɢɣ 
ɧɚ ɦɢɪɨɜɨɦ ɪɵɧɤɟ ɜɵɫɬɭɩɚɟɬ ɫɢɫɬɟɦɚ ɷɮɮɟɤɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜɫɟɦɢ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚɦɢ 
ɢ ɪɟɫɭɪɫɚɦɢ ɧɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɜ ɪɨɫɫɢɣɫɤɢɯ ɪɟɝɢɨɧɚɯ. ɗɬɚ ɰɟɥɶ ɢɦɟɟɬ 
ɜɵɫɨɱɚɣɲɢɣ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɪɢɨɪɢɬɟɬ ɢ ɩɪɢɡɜɚɧɚ ɨɛɟɫɩɟɱɢɬɶ ɧɚɞɟɠɧɭɸ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɧɚɲɟɣ ɫɬɪɚɧɵ. 

ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɧɞɟɧɰɢɢ ɪɚɡɜɢɬɢɹ ɷɤɨɧɨɦɢɤɢ ɜ ɢɡɦɟɧɹɸɳɢɯɫɹ ɪɵɧɨɱɧɵɯ ɭɫɥɨɜɢɹɯ 
ɨɛɨɡɧɚɱɢɥɢ ɩɪɨɛɥɟɦɭ ɩɨɢɫɤɚ ɧɨɜɵɯ ɩɨɞɯɨɞɨɜ, ɮɨɪɦ, ɦɟɬɨɞɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ ɭɩɪɚɜɥɟɧɢɹ 
ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ. 

 Ʉɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɨɬ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ, ɩɪɢɡɜɚɧɧɨɝɨ ɢɡɦɟɧɢɬɶ ɧɟɝɚɬɢɜɧɵɟ ɬɟɧɞɟɧɰɢɢ ɢ ɞɨɛɢɬɶɫɹ 
ɭɫɩɟɯɚ ɜ ɛɢɡɧɟɫɟ. ɗɬɨ ɜɨɡɦɨɠɧɨ ɩɪɢ ɭɫɥɨɜɢɢ ɫɨɡɞɚɧɢɹ ɝɢɛɤɨɣ ɢ ɦɨɛɢɥɶɧɨɣ, ɨɩɟɪɚɬɢɜɧɨɣ ɢ 
ɚɞɟɤɜɚɬɧɨ ɪɟɚɝɢɪɭɸɳɟɣ ɧɚ ɢɡɦɟɧɟɧɢɹ ɜɧɟɲɧɟɣ ɢ ɜɧɭɬɪɟɧɧɟɣ ɫɪɟɞɵ ɩɪɟɞɩɪɢɹɬɢɹ ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢɹ Д1Ж. 
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ɉɪɢ ɧɚɥɢɱɢɢ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɪɚɛɨɬ, ɩɨɫɜɹɳɟɧɧɵɯ ɫɨɛɫɬɜɟɧɧɨ ɩɪɨɰɟɫɫɧɨɦɭ 
ɩɨɞɯɨɞɭ, ɜɧɟɞɪɟɧɢɸ ɪɟɢɧɠɢɧɢɪɢɧɝɚ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ, ɫɢɫɬɟɦɵ ɦɟɧɟɞɠɦɟɧɬɚ ɤɚɱɟɫɬɜɚ, 
ɫɢɫɬɟɦɵ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɞɪɭɝɢɯ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɜ, ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ 
ɫɨɯɪɚɧɹɟɬɫɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɧɚɭɱɧɨɣ ɪɚɡɪɚɛɨɬɤɟ ɬɟɨɪɟɬɢɱɟɫɤɢɯ, ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɢɯ ɢ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɨɞɯɨɞɚ ɤ ɭɩɪɚɜɥɟɧɢɸ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚɦɢ 
ɩɪɟɞɩɪɢɹɬɢɣ ɧɚ ɨɫɧɨɜɟ ɢɧɬɟɝɪɚɰɢɢ ɦɟɬɨɞɨɜ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ.  

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɷɮɮɟɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɟɦ 
ɧɟɨɛɯɨɞɢɦɨ ɞɨɫɬɢɠɟɧɢɟ «ɫɢɫɬɟɦɧɨɫɬɢ»  ɫɥɚɠɟɧɧɨɫɬɢ ɢ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɫɬɢ ɜɫɟɯ 
ɩɪɨɰɟɫɫɨɜ ɩɪɟɞɩɪɢɹɬɢɹ. 

ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɩɪɨɰɟɫɫɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɦ ɭɩɪɚɜɥɟɧɢɢ ɜɵɞɟɥɹɸɬ ɫɥɟɞɭɸɳɢɟ 
ɩɨɞɯɨɞɵ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜμ ɤɚɪɞɢɧɚɥɶɧɵɣ ɩɨɞɯɨɞ, ɜɟɞɭɳɢɣ ɤ 
ɫɭɳɟɫɬɜɟɧɧɵɦ ɢɡɦɟɧɟɧɢɹɦ ɞɟɥɨɜɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɧɟɩɪɟɪɵɜɧɵɣ (ɩɨɫɬɟɩɟɧɧɵɣ) ɩɨɞɯɨɞ ɤ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɩɪɨɰɟɫɫɚ. 

 ɋɨɡɞɚɧɢɟ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɦɟɧɟɞɠɦɟɧɬɚ ɤɚɱɟɫɬɜɚ ɧɚɩɪɚɜɥɟɧɨ ɧɚ 
ɧɟɩɪɟɪɵɜɧɨɟ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɜɧɟɞɪɟɧɢɟ ɪɟɢɧɠɢɧɢɪɢɧɝɚ 
ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɪɚɞɢɤɚɥɶɧɨɟ ɭɥɭɱɲɟɧɢɟ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ. Ɉɫɧɨɜɧɨɟ ɨɬɥɢɱɢɟ 
ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɟɟ ɪɟɚɥɢɡɚɰɢɹ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɢɪɨɫɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɚ ɪɟɢɧɠɢɧɢɪɢɧɝ  ɡɧɚɱɢɬɟɥɶɧɨɟ ɢɡɦɟɧɟɧɢɟ 
(«ɤɚɱɟɫɬɜɟɧɧɵɣ ɫɤɚɱɨɤ») ɜ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ ДβЖ. 

ɋ ɰɟɥɶɸ ɜɵɞɟɥɟɧɢɹ ɨɛɳɢɯ ɩɪɢɡɧɚɤɨɜ ɜ ɬɚɛɥɢɰɟ ɩɪɟɞɫɬɚɜɥɟɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ 
ɩɪɨɰɟɫɫɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɦɟɬɨɞɨɜ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɛɢɡɧɟɫ-
ɩɪɨɰɟɫɫɨɜ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. 

ɉɨɞ ɦɟɯɚɧɢɡɦɨɦ ɢɧɬɟɝɪɚɰɢɢ ɦɟɬɨɞɨɜ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ, ɫɥɟɞɭɟɬ 
ɩɨɧɢɦɚɬɶ ɤɨɦɩɥɟɤɫ ɰɟɥɟɣ, ɡɚɞɚɱ ɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɭɫɩɟɲɧɨɣ ɚɞɚɩɬɚɰɢɢ ɛɢɡɧɟɫɚ ɤ 
ɬɭɪɛɭɥɟɧɬɧɵɦ ɢɡɦɟɧɟɧɢɹɦ ɜɧɟɲɧɢɯ ɧɟɝɚɬɢɜɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɩɪɢ ɤɨɬɨɪɨɦ ɜ ɭɫɥɨɜɢɢ 
ɛɚɥɚɧɫɚ ɢɧɬɟɪɟɫɨɜ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɪɵɧɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɝɪɟɫɫɢɜɧɨɝɨ 
ɪɚɡɜɢɬɢɹ ɩɪɟɞɩɪɢɹɬɢɹ, ɩɨɜɵɲɟɧɢɟ ɟɝɨ ɭɫɬɨɣɱɢɜɨɫɬɢ ɢ ɛɥɚɝɨɫɨɫɬɨɹɧɢɹ ɱɟɥɨɜɟɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ. 

 Ɋɟɚɥɢɡɚɰɢɹ ɦɟɯɚɧɢɡɦɚ ɢɧɬɟɝɪɚɰɢɢ ɦɟɬɨɞɨɜ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ 
ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɬɶμ 

• ɩɟɪɟɯɨɞ ɨɬ ɫɬɪɚɬɟɝɢɢ ɤ ɫɨɜɨɤɭɩɧɨɫɬɢ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ, ɬɪɟɛɭɸɳɢɯ ɜɧɢɦɚɧɢɹ, ɢ 
ɨɛɨɫɧɨɜɚɧɧɵɣ ɜɵɛɨɪ ɦɟɬɨɞɨɜ ɢɯ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹν 

• ɨɩɪɟɞɟɥɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ ɢ ɫɨɡɞɚɧɢɟ/ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ 
ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɤɚɱɟɫɬɜɨɦν 

• ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɰɟɥɟɣ ɜ ɨɛɥɚɫɬɢ ɤɚɱɟɫɬɜɚ ɞɥɹ 
ɩɪɨɰɟɫɫɨɜ ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɪɟɚɥɢɡɚɰɢɢ ɷɬɢɯ ɰɟɥɟɣν 

• ɨɩɪɟɞɟɥɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɪɟɫɭɪɫɨɜ, ɫɪɨɤɨɜ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɪɟɚɥɢɡɚɰɢɢ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɰɟɥɟɣ. 

ȼ ɫɮɟɪɟ ɭɩɪɚɜɥɟɧɢɹ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶɸ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɟɳɟ 
ɧɟɦɚɥɨ ɬɪɭɞɧɨɫɬɟɣ, ɧɟɪɟɲɟɧɧɵɯ ɩɪɨɛɥɟɦ, ɧɟɞɨɫɬɚɬɤɨɜ ɜ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɤɭɥɶɬɭɪɟ 
ɛɢɡɧɟɫɚ. 

 Ɍɭɪɛɭɥɟɧɬɧɨɫɬɶ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɪɟɞɵ, ɨɛɭɫɥɚɜɥɢɜɚɸɳɚɹ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ ɪɢɫɤɚ, 
ɨɫɨɛɟɧɧɨ ɨɬɪɢɰɚɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɬɜɚ. Ɉɫɨɛɭɸ ɚɤɬɭɚɥɶɧɨɫɬɶ ɜ ɞɚɧɧɨɦ ɤɨɧɬɟɤɫɬɟ ɩɪɢɨɛɪɟɬɚɟɬ ɨɛɨɫɧɨɜɚɧɢɟ 
ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɨɞɭɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ, 
ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ ɫɨɡɞɚɧɢɸ ɷɮɮɟɤɬɢɜɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɦɢ 
ɩɪɟɞɩɪɢɹɬɢɹɦɢ ДγЖ. 
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ɉɨɷɬɨɦɭ ɩɪɚɤɬɢɤɨɣ ɜɨɫɬɪɟɛɨɜɚɧ ɧɨɜɵɣ ɧɚɭɱɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɤ ɨɰɟɧɤɟ 
ɤɨɦɩɥɟɤɫɚ ɦɟɬɨɞɨɜ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ, ɤɨɬɨɪɵɣ ɨɛɹɡɚɬɟɥɶɧɨ ɭɱɢɬɵɜɚɥ 
ɛɵ ɪɟɝɢɨɧɚɥɶɧɭɸ ɫɩɟɰɢɮɢɤɭ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɝɥɨɛɚɥɢɡɚɰɢɸ ɢ ɢɧɬɟɝɪɚɰɢɸ ɜ 
ɩɪɨɦɵɲɥɟɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɪɨɜɧɢ, 
ɫ ɭɱɟɬɨɦ ɩɪɨɰɟɫɫɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɩɨɞɯɨɞɚ, ɦɢɧɢɦɢɡɚɰɢɢ ɪɢɫɤɨɜ ɜ ɭɫɥɨɜɢɹɯ 
ɫɭɳɟɫɬɜɟɧɧɨɣ ɢɡɧɨɲɟɧɧɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ ɢ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɢɡɦɟɧɱɢɜɨɫɬɢ ɜɫɟɯ 
ɪɵɧɨɱɧɵɯ ɮɚɤɬɨɪɨɜ. 
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ɀɢɬɨɦɢɪɫɶɤɢɣ ɞɟɪɠɚɜɧɢɣ ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ 

Ɇɟɯɚɧɿɡɦ ɮɨɪɦɭɜɚɧɧɹ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɜɢɫɬɭɩɚє ɫɤɥɚɞɨɜɨɸ ɣɨɝɨ ɫɢɫɬɟɦɢ 
ɭɩɪɚɜɥɿɧɧɹ. Ɏɨɪɦɭɜɚɧɧɹ ɦɟɯɚɧɿɡɦɭ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ, ɫɢɫɬɟɦɚɬɢɡɚɰɿɹ ɦɟɬɨɞɿɜ ɬɚ 
ɩɨɤɚɡɧɢɤɿɜ ɜɢɡɧɚɱɟɧɧɹ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɩɪɨɞɭɤɰɿʀ ɩɿɞɩɪɢєɦɫɬɜɚ ɞɚє ɦɨɠɥɢɜɿɫɬɶ 
ɨɩɚɧɭɜɚɬɢ ɪɢɧɤɨɜɭ ɫɢɬɭɚɰɿɸ ɬɚ ʀʀ ɡɦɿɧɢ, ɜɢɡɧɚɱɢɬɢ ɩɪɿɨɪɢɬɟɬɢ ɤɨɧɤɭɪɟɧɬɿɜ, ɩɪɨɜɟɫɬɢ 
ɚɧɚɥɿɡ ɦɨɠɥɢɜɨɫɬɟɣ ɪɨɡɲɢɪɟɧɧɹ ɪɢɧɤɭ ɡɛɭɬɭ ɬɚ ɜɢɫɬɭɩɚє ɜ ɩɪɚɤɬɢɱɧɿɣ ɞɿɹɥɶɧɨɫɬɿ 
ɩɿɞɩɪɢєɦɫɬɜɚ ɨɫɧɨɜɨɸ ɞɥɹ ɪɨɡɪɨɛɤɢ ɡɚɯɨɞɿɜ ɳɨɞɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ 
ɩɪɨɞɭɤɰɿʀ. ɉɟɪɟɲɤɨɞɨɸ ɞɥɹ ɭɫɩɿɲɧɨɝɨ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɣ ɞɨɫɹɝɧɟɧɧɹ ɤɨɧɤɭɪɟɧɬɨɡɞɚɬɧɨɫɬɿ, 
є "ɜɢɫɨɤɚ ɿɧɟɪɰɿɣɧɿɫɬɶ" ɿɫɧɭɸɱɢɯ ɦɨɞɟɥɟɣ ɭɩɪɚɜɥɿɧɧɹ, ɳɨ ɜɢɹɜɥɹєɬɶɫɹ ɜ ɿɝɧɨɪɭɜɚɧɧɿ ɡɦɿɧ 
ɡɨɜɧɿɲɧɶɨɝɨ ɨɬɨɱɟɧɧɹ. Ɍɨɦɭ, ɞɨɫɹɝɧɟɧɧɹ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɩɪɨɞɭɤɰɿʀ, ɹɤ ɨɞɧɟ ɿɡ 
ɧɚɣɜɚɠɥɢɜɿɲɢɯ ɡɚɜɞɚɧɶ ɪɨɡɜɢɬɤɭ ɩɿɞɩɪɢєɦɫɬɜɚ ɿ ɤɪɚʀɧɢ ɜ ɰɿɥɨɦɭ ɧɟɪɨɡɪɢɜɧɨ ɩɨɜ’ɹɡɚɧɟ ɡ 
ɟɮɟɤɬɢɜɧɿɫɬɸ ɜɢɪɨɛɧɢɰɬɜɚ, ɡɚɛɟɡɩɟɱɟɧɧɹɦ ɜɢɩɭɫɤɭ ɧɟɨɛɯɿɞɧɨʀ ɤɿɥɶɤɨɫɬɿ ɫɭɱɚɫɧɢɯ ɜɢɪɨɛɿɜ 
ɿ ɩɨɥɿɩɲɟɧɧɹɦ ɹɤɨɫɬɿ ɜɠɟ ɿɫɧɭɸɱɨɝɨ ɚɫɨɪɬɢɦɟɧɬɭ. 

ɇɚɣɱɚɫɬɿɲɟ ɩɿɞ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɿɫɬɸ ɩɪɨɞɭɤɰɿʀ ɪɨɡɭɦɿɸɬɶμ  
− ɜɥɚɫɬɢɜɿɫɬɶ (ɫɭɤɭɩɧɿɫɬɶ ɜɥɚɫɬɢɜɨɫɬɟɣ) ɩɪɨɞɭɤɰɿʀ ɬɚ ʀʀ ɫɟɪɜɿɫɭ, ɹɤɚ ɯɚɪɚɤɬɟɪɢɡɭєɬɶɫɹ 

ɫɬɭɩɟɧɟɦ ɪɟɚɥɶɧɨɝɨ ɚɛɨ ɩɨɬɟɧɰɿɣɧɨɝɨ ɡɚɞɨɜɨɥɟɧɧɹ ɧɟɸ ɤɨɧɤɪɟɬɧɨʀ ɩɨɬɪɟɛɢ, ɩɨɪɿɜɧɹɧɨ ɡ 
ɚɧɚɥɨɝɿɱɧɨɸ ɩɪɨɞɭɤɰɿєɸ, ɳɨ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɧɤɭν  

− ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɩɪɨɞɭɤɰɿʀ, ɳɨ ɜɿɞɨɛɪɚɠɚє ʀʀ ɜɿɞɦɿɧɧɿɫɬɶ ɜɿɞ ɩɪɨɞɭɤɰɿʀ ɤɨɧɤɭɪɟɧɬɿɜ ɡɚ 
ɫɬɭɩɟɧɟɦ ɜɿɞɩɨɜɿɞɧɨɫɬɿ ɤɨɧɤɪɟɬɧɿɣ ɫɭɫɩɿɥɶɧɿɣ ɩɨɬɪɟɛɿ ɬɚ ɡɚ ɜɢɬɪɚɬɚɦɢ ɧɚ ʀʀ ɡɚɞɨɜɨɥɟɧɧɹν  

− ɡɞɚɬɧɿɫɬɶ ɜɢɬɪɢɦɭɜɚɬɢ ɤɨɧɤɭɪɟɧɰɿɸ ɧɚ ɪɢɧɤɭ (ɧɚɹɜɧɿɫɬɶ ɜɚɝɨɦɢɯ ɩɟɪɟɜɚɝ ɧɚɞ 
ɜɢɪɨɛɚɦɢ ɿɧɲɢɯ ɬɨɜɚɪɨɜɢɪɨɛɧɢɤɿɜ)ν  

− ɡɞɚɬɧɿɫɬɶ ɩɪɨɞɭɤɰɿʀ ɡɚɛɟɡɩɟɱɭɜɚɬɢ ɛɿɥɶɲɭ, ɧɿɠ ɿɧɲɚ ɩɪɨɞɭɤɰɿɹ, ɫɬɭɩɿɧɶ ɡɚɞɨɜɨɥɟɧɧɹ 
ɩɨɬɪɟɛ ɿ ɡɚɩɢɬɿɜ ɫɩɨɠɢɜɚɱɿɜν  

− ɫɭɤɭɩɧɿɫɬɶ ɹɤɿɫɧɢɯ ɬɚ ɜɚɪɬɿɫɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɨɞɭɤɰɿʀ, ɹɤɿ ɡ ɬɨɱɤɢ ɡɨɪɭ ɩɨɤɭɩɰɹ є 
ɫɭɬɬєɜɢɦɢ ɿ ɡɚɛɟɡɩɟɱɭɸɬɶ ɡɚɞɨɜɨɥɟɧɧɹ ɤɨɧɤɭɪɟɧɬɧɢɯ ɩɨɬɪɟɛν  

− ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɿɫɬɶ ɩɪɨɞɭɤɰɿʀ = ɹɤɿɫɬɶ + ɰɿɧɚ + ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ. 
əɤɳɨ ɩɪɨɚɧɚɥɿɡɭɜɚɬɢ ɫɢɫɬɟɦɧɨ, ɫɤɥɚɞɨɜɿ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ, ɬɨ ɦɨɠɧɚ 

ɜɢɡɧɚɱɢɬɢ ɮɚɤɬɨɪɢ, ɳɨ ɜɩɥɢɜɚɸɬɶ ɧɚ ɧɟʀ. ɋɟɪɟɞ ɭɫɿɯ ɮɚɤɬɨɪɿɜ ɤɨɧɤɭɪɟɧɬɨɡɞɚɬɧɨɫɬɿ ɬɨɜɚɪɭ 
є ɜɢɡɧɚɱɚɥɶɧɿ, ɬɨɛɬɨ ɤɥɸɱɨɜɿ, ɹɤɿ ɡɚɛɟɡɩɟɱɭɸɬɶ ɭɫɩɿɯ ɧɚ ɪɢɧɤɭ. Ɏɨɪɦɭɜɚɧɧɹ ɤɥɸɱɨɜɢɯ 
ɮɚɤɬɨɪɿɜ ɭɫɩɿɯɭ ɬɨɜɚɪɭ ɜɿɞɛɭɜɚєɬɶɫɹ ɩɿɞ ɜɩɥɢɜɨɦ ɛɚɝɚɬɶɨɯ ɱɢɧɧɢɤɿɜμ ɨɞɧɿ ɡ ɧɢɯ ɜɢɧɢɤɚɸɬɶ 
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ɭ ɫɟɪɟɞɨɜɢɳɿ ɞɿɥɨɜɢɯ ɤɿɥ, ɧɚɭɤɨɜɨ-ɞɨɫɥɿɞɧɢɯ ɥɚɛɨɪɚɬɨɪɿɣ, ɿɧɲɿ ɿɧɿɰɿɸɸɬɶɫɹ ɪɿɡɧɢɦɢ 
ɬɨɜɚɪɢɫɬɜɚɦɢ, ɡɚɫɨɛɚɦɢ ɦɚɫɨɜɨʀ ɿɧɮɨɪɦɚɰɿʀ. Ɂɚ ɜɟɥɢɤɨʀ ɤɿɥɶɤɨɫɬɿ ɬɚɤɢɯ ɮɚɤɬɨɪɿɜ 
ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɬɨɜɚɪɭ ɧɚ ɪɢɧɤɭ, ɩɪɿɨɪɢɬɟɬɧɭ ɪɨɥɶ ɜɿɞɿɝɪɚɸɬɶ ɧɚɫɬɭɩɧɿμ 
ɤɨɪɢɫɧɿɫɬɶ ɞɥɹ ɩɨɬɟɧɰɿɣɧɨɝɨ ɩɨɤɭɩɰɹ (ɫɩɨɠɢɜɱɚ ɜɚɪɬɿɫɬɶ ɚɛɨ ɡɞɚɬɧɿɫɬɶ ɡɚɞɨɜɨɥɶɧɢɬɢ 
ɜɢɦɨɝɢ, ɳɨ ɩɪɟɞ'ɹɜɥɹɸɬɶɫɹ ɞɨ ɞɚɧɨɝɨ ɬɢɩɭ ɿ ɜɢɞɭ ɬɨɜɚɪɭ ɡ ɛɨɤɭ ɫɩɨɠɢɜɚɱɚ)ν ɰɿɧɚ ɬɨɜɚɪɭ 
(ɩɪɢ ɪɿɜɧɿɣ ɤɨɪɢɫɧɨɫɬɿ ɩɨɤɭɩɟɰɶ ɜɿɞɞɚɫɬɶ ɩɟɪɟɜɚɝɭ ɞɟɲɟɜɲɨɦɭ ɬɨɜɚɪɭ, ɚɥɟ ɦɨɠɟ ɩɪɢɞɛɚɬɢ 
ɿ ɞɨɪɨɠɱɢɣ ɬɨɜɚɪ, ɹɤɳɨ ɜɿɧ ɜɢɹɜɢɬɶɫɹ ɞɥɹ ɧɶɨɝɨ ɤɨɪɢɫɧɿɲɢɦν ɜɢɧɹɬɨɤ – ɩɪɟɫɬɢɠɧɿ ɚɛɨ 
ɫɬɚɬɭɫɧɿ ɬɨɜɚɪɢ, ɩɪɢɞɛɚɧɧɹ ɹɤɢɯ ɧɟɨɛɯɿɞɧɟ ɞɥɹ ɩɿɞɬɪɢɦɤɢ ɩɟɜɧɨɝɨ ɫɨɰɿɚɥɶɧɨɝɨ ɫɬɚɬɭɫɭ 
ɩɨɤɭɩɰɹ)ν ɿɧɧɨɜɚɰɿɣɧɿɫɬɶ ɩɪɨɞɭɤɰɿʀ (ɜɜɟɞɟɧɧɹ ɜɚɠɥɢɜɨʀ ɞɥɹ ɩɨɤɭɩɰɹ ɧɨɜɢɡɧɢ ɭ ɬɨɜɚɪ, ɳɨ 
ɪɨɛɢɬɶ ɣɨɝɨ ɨɪɢɝɿɧɚɥɶɧɢɦ (ɟɤɫɤɥɸɡɢɜɧɢɦ)). 

ȼ ɨɫɧɨɜɭ ɡɞɿɣɫɧɟɧɧɹ ɨɰɿɧɤɢ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɩɪɨɞɭɤɰɿʀ ɡɚɤɥɚɞɚɸɬɶɫɹ 
ɤɨɧɤɪɟɬɧɿ ɦɟɬɨɞɢ. ȼɢɛɿɪ ɤɨɧɤɪɟɬɧɨʀ ɦɟɬɨɞɢɤɢ ɜɢɡɧɚɱɟɧɧɹ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ 
ɡɚɥɟɠɢɬɶ ɜɿɞ ɫɩɟɰɢɮɿɤɢ ɩɪɨɞɭɤɬɭ, ɬɟɪɦɿɧɨɜɨɫɬɿ ɨɬɪɢɦɚɧɧɹ ɪɟɡɭɥɶɬɚɬɿɜ ɨɰɿɧɤɢ, ɨɛɫɹɝɿɜ 
ɞɨɫɬɭɩɧɨʀ ɿɧɮɨɪɦɚɰɿʀ, ɪɟɫɭɪɫɧɢɯ ɨɛɦɟɠɟɧɶ, ɚɭɞɢɬɨɪɿʀ, ɧɚ ɹɤɭ ɜɨɧɢ ɪɨɡɪɚɯɨɜɚɧɿ, ɬɨɳɨ. 
ɋɟɪɟɞ ɨɫɧɨɜɧɢɯ, ɹɤɿ ɧɚɦɚɝɚɸɬɶɫɹ ɩɟɜɧɢɦ ɱɢɧɨɦ ɛɿɥɶɲ ɫɢɫɬɟɦɧɨ ɚɧɚɥɿɡɭɜɚɬɢ ɿ ɨɰɿɧɸɜɚɬɢ 
ɮɚɤɬɨɪɢ ɜɩɥɢɜɭ ɧɚ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɿɫɬɶ, ɬɨɛɬɨ ɿ ɜɢɡɧɚɱɚɬɢ ʀʀ ɪɿɜɟɧɶ ɫɥɿɞ ɜɢɞɿɥɢɬɢ 
ɧɚɫɬɭɩɧɿμ ɦɟɬɨɞɢɤɚ ɨɰɿɧɤɢ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɬɨɜɚɪɿɜ ɧɚ ɨɫɧɨɜɿ ʀɯ ɪɟɣɬɢɧɝɭ, ɡɚ 
ɨɛɫɹɝɨɦ ɩɪɨɞɚɠɭ, ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɣ, ɤɨɦɩɥɟɤɫɧɢɣ ɬɚ ɡɦɿɲɚɧɢɣ ɦɟɬɨɞɢ. 

Ɉɰɿɧɤɚ ɬɚ ɪɟɝɭɥɸɜɚɧɧɹ ɪɿɜɧɹ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɫɭɛ’єɤɬɚ ɝɨɫɩɨɞɚɪɸɜɚɧɧɹ 
ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɡɚɥɟɠɢɬɶ ɜɿɞ ɫɬɚɧɭ ɧɨɪɦɚɬɢɜɧɨ-ɡɚɤɨɧɨɞɚɜɱɨʀ ɛɚɡɢ ɳɨɞɨ ɡɚɛɟɡɩɟɱɟɧɧɹ 
ɤɨɧɤɭɪɟɧɬɧɢɯ ɜɿɞɧɨɫɢɧ, ɚ ɫɚɦɟ ɜɿɞ ɧɚɹɜɧɨɫɬɿ Ɂɚɤɨɧɿɜ ɍɤɪɚʀɧɢ, ɍɤɚɡɿɜ ɉɪɟɡɢɞɟɧɬɚ ɍɤɪɚʀɧɢ, 
ɉɨɫɬɚɧɨɜ Ʉɚɛɿɧɟɬɭ Ɇɿɧɿɫɬɪɿɜ, ɪɨɡɩɨɪɹɞɠɟɧɶ Ⱥɧɬɢɦɨɧɨɩɨɥɶɧɨɝɨ ɤɨɦɿɬɟɬɭ ɍɤɪɚʀɧɢ, ɳɨ 
ɡɚɛɟɡɩɟɱɭє ɞɟɪɠɚɜɧɢɣ ɡɚɯɢɫɬ ɤɨɧɤɭɪɟɧɰɿʀ ɭ ɩɿɞɩɪɢєɦɧɢɰɶɤɿɣ ɞɿɹɥɶɧɨɫɬɿ ɬɚ ɭ ɫɮɟɪɿ 
ɞɟɪɠɚɜɧɢɯ ɡɚɤɭɩɿɜɟɥɶ. ɇɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɟ ɡɚɛɟɡɩɟɱɟɧɧɹ ɡɚɯɢɫɬɭ ɟɤɨɧɨɦɿɱɧɨʀ ɤɨɧɤɭɪɟɧɰɿʀ 
ɬɚ ɨɛɦɟɠɟɧɧɹ ɦɨɧɨɩɨɥɿɡɦɭ ɫɩɪɹɦɨɜɚɧɟ ɧɚ ɜɫɬɚɧɨɜɥɟɧɧɹ, ɪɨɡɜɢɬɨɤ ɿ ɡɚɛɟɡɩɟɱɟɧɧɹ ɬɨɪɝɨɜɢɯ 
ɬɚ ɿɧɲɢɯ ɱɟɫɧɢɯ ɡɜɢɱɚʀɜ ɜɟɞɟɧɧɹ ɤɨɧɤɭɪɟɧɰɿʀ ɩɪɢ ɡɞɿɣɫɧɟɧɧɿ ɝɨɫɩɨɞɚɪɫɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ ɜ 
ɭɦɨɜɚɯ ɪɢɧɤɨɜɢɯ ɜɿɞɧɨɫɢɧν ɜɢɡɧɚɱɚє ɩɪɚɜɨɜɿ ɡɚɫɚɞɢ ɩɿɞɬɪɢɦɤɢ ɬɚ ɡɚɯɢɫɬɭ ɟɤɨɧɨɦɿɱɧɨʀ 
ɤɨɧɤɭɪɟɧɰɿʀ, ɨɛɦɟɠɟɧɧɹ ɦɨɧɨɩɨɥɿɡɦɭ ɜ ɝɨɫɩɨɞɚɪɫɶɤɿɣ ɞɿɹɥɶɧɨɫɬɿ ɿ ɫɩɪɹɦɨɜɚɧɟ ɧɚ 
ɡɚɛɟɡɩɟɱɟɧɧɹ ɟɮɟɤɬɢɜɧɨɝɨ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɟɤɨɧɨɦɿɤɢ ɍɤɪɚʀɧɢ ɧɚ ɨɫɧɨɜɿ ɪɨɡɜɢɬɤɭ 
ɤɨɧɤɭɪɟɧɬɧɢɯ ɜɿɞɧɨɫɢɧ. 

Ʉɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɿɫɬɶ ɩɪɨɞɭɤɰɿʀ ɡɚɥɟɠɢɬɶ ɜɿɞ ɪɹɞɭ ɩɚɪɚɦɟɬɪɿɜ (ɬɟɯɧɿɱɧɢɯ, 
ɩɪɢɡɧɚɱɟɧɧɹ, ɟɤɨɧɨɦɿɱɧɢɯ, ɨɪɝɚɧɿɡɚɰɿɣɧɢɯ), ɳɨ ɜɩɥɢɜɚɸɬɶ ɧɚ ɩɪɿɨɪɢɬɟɬɧɿɫɬɶ ɜɢɛɨɪɭ ɿ 
ɜɢɡɧɚɱɚɸɬɶ ɨɛɫɹɝ ʀɯ ɪɟɚɥɿɡɚɰɿʀ ɧɚ ɩɟɜɧɨɦɭ ɪɢɧɤɭ. 

ɋɢɫɬɟɦɧɢɣ ɩɿɞɯɿɞ ɜ ɭɩɪɚɜɥɿɧɧɿ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɿɫɬɸ ɪɟɚɥɿɡɭєɬɶɫɹ ɡɚ ɞɨɩɨɦɨɝɨɸ 
ɟɮɟɤɬɢɜɧɨ ɩɨɛɭɞɨɜɚɧɨʀ ɫɢɫɬɟɦɢ ɦɟɧɟɞɠɦɟɧɬɭ ɤɨɧɤɭɪɟɧɬɧɢɦɢ ɩɟɪɟɜɚɝɚɦɢ. ɐɟ ɦɨɠɥɢɜɨ 
ɡɚɜɞɹɤɢ ɫɭɤɭɩɧɨɫɬɿ ɜɡɚєɦɨɩɨɜ'ɹɡɚɧɢɯ ɿ ɜɡɚєɦɨɞɿɸɱɢɯ ɟɥɟɦɟɧɬɿɜ ɩɿɞɬɪɢɦɤɢ ɬɚ ɤɨɧɬɪɨɥɸ 
ɞɿɹɥɶɧɨɫɬɿ ɩɿɞɩɪɢєɦɫɬɜɚ ɫɬɨɫɨɜɧɨ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ. 

ɇɟɨɛɯɿɞɧɿɫɬɶ ɫɢɫɬɟɦɧɨɝɨ ɩɿɞɯɨɞɭ ɜ ɭɩɪɚɜɥɿɧɧɿ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɿɫɬɸ ɡɭɦɨɜɥɟɧɨ 
ɬɚɤɢɦɢ ɩɪɢɱɢɧɚɦɢμ 1) ɡɞɿɣɫɧɸєɬɶɫɹ ɧɚ ɪɿɡɧɢɯ ɚɞɦɿɧɿɫɬɪɚɬɢɜɧɨ-ɝɨɫɩɨɞɚɪɫɶɤɢɯ ɪɿɜɧɹɯν β) 
ɭɩɪɚɜɥɿɧɧɹ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɧɚ ɪɿɡɧɢɯ ɪɿɜɧɹɯ ɫɤɟɪɨɜɭɸɬɶ ɧɚ ɪɿɡɧɿ ɨɛ'єɤɬɢν γ) 
ɩɟɪɟɞɛɚɱɚє ɪɿɡɧɿ ɜɢɞɢ ɞɿɹɥɶɧɨɫɬɿν 4) ɡɞɿɣɫɧɸɸɬɶ ɧɚ ɪɿɡɧɢɯ ɫɬɚɞɿɹɯ ɀɐɌ, ɚ ɨɬɠɟ – ɜ ɪɿɡɧɢɯ 
ɩɿɞɪɨɡɞɿɥɚɯ ɩɿɞɩɪɢєɦɫɬɜɚ. 

ɋɥɿɞ ɡɚɭɜɚɠɢɬɢ, ɳɨ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɫɢɫɬɟɦɢ ɭɩɪɚɜɥɿɧɧɹ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɿɫɬɸ 
ɩɪɨɞɭɤɰɿʀ ɩɨɜɢɧɧɨ ɜɿɞɛɭɜɚɬɢɫɹ ɭ ɜɡɚєɦɨɞɿʀ ɡ ɡɚɝɚɥɶɧɨɸ ɫɢɫɬɟɦɨɸ ɭɩɪɚɜɥɿɧɧɹ 
ɩɿɞɩɪɢєɦɫɬɜɨɦ, ɬɚɤ ɹɤ ɦɿɠɧɚɪɨɞɧɿ ɫɬɚɧɞɚɪɬɢ ISЇ ɧɟ ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ ɩɨɧɹɬɬɹ «ɭɩɪɚɜɥɿɧɧɹ 
ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɿɫɬɸ», ɚ ɬɿɥɶɤɢ «ɭɩɪɚɜɥɿɧɧɹ ɹɤɿɫɬɸ». ɋɚɦɟ ɬɨɦɭ, ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɿɧɧɹ 
ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɿɫɬɸ ɩɨɜɢɧɧɚ ɞɨɩɨɜɧɹɬɢ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɿɧɧɹ ɹɤɿɫɬɸ, ɚ ɫɚɦɟ 
ɪɨɡɪɨɛɤɨɸ ɤɨɧɤɭɪɟɧɬɧɨʀ ɫɬɪɚɬɟɝɿʀ, ɚɧɚɥɿɡɨɦ ɤɨɧɤɭɪɟɧɬɿɜ, ɦɨɠɥɢɜɨɫɬɹɦɢ ɮɿɪɦɢ, ɳɨ ɜ 
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ɫɭɤɭɩɧɨɫɬɿ ɞɚє ɦɨɠɥɢɜɿɫɬɶ ɫɩɥɚɧɭɜɚɬɢ ɞɿɹɥɶɧɿɫɬɶ ɬɚ ɡɚɛɟɡɩɟɱɢɬɢ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɿɫɬɶ. 
Ⱦɨ ɨɫɧɨɜɧɢɯ ɡɚɫɨɛɿɜ ɩɿɞɜɢɳɟɧɧɹ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɦɨɠɧɚ ɜɿɞɧɟɫɬɢμ ɝɥɢɛɢɧɧɟ 

ɜɢɜɱɟɧɧɹ ɡɚɩɢɬɿɜ ɫɩɨɠɢɜɚɱɿɜ ɿ ɚɧɚɥɿɡ ɤɨɧɤɭɪɟɧɬɿɜν ɨɛґɪɭɧɬɨɜɚɧɚ ɪɟɤɥɚɦɧɚ ɩɨɥɿɬɢɤɚν 
ɫɬɜɨɪɟɧɧɹ ɧɨɜɨʀ ɩɪɨɞɭɤɰɿʀν ɩɿɞɜɢɳɟɧɧɹ ɬɟɯɧɿɤɨ-ɟɤɨɧɨɦɿɱɧɢɯ ɿ ɹɤɿɫɧɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɩɪɨɞɭɤɰɿʀν ɜɢɹɜɥɟɧɧɹ ɿ ɡɚɛɟɡɩɟɱɟɧɧɹ ɩɟɪɟɜɚɝ ɩɪɨɞɭɤɬɭ ɩɨɪɿɜɧɹɧɨ ɡ ɣɨɝɨ ɡɚɦɿɧɧɢɤɚɦɢν 
ɜɢɹɜɥɟɧɧɹ ɩɟɪɟɜɚɝ ɿ ɧɟɞɨɥɿɤɿɜ ɬɨɜɚɪɿɜ-ɚɧɚɥɨɝɿɜ, ɹɤɿ ɜɢɪɨɛɥɹɸɬɶɫɹ ɤɨɧɤɭɪɟɧɬɚɦɢ, ɿ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɨɞɟɪɠɚɧɢɯ ɪɟɡɭɥɶɬɚɬɿɜ ɭ ɞɿɹɥɶɧɨɫɬɿ ɮɿɪɦɢν ɦɨɞɟɪɧɿɡɚɰɿɹ ɨɛɥɚɞɧɚɧɧɹν 
ɜɢɡɧɚɱɟɧɧɹ ɦɨɠɥɢɜɢɯ ɦɨɞɢɮɿɤɚɰɿɣ ɩɪɨɞɭɤɬɭν ɜɫɟɛɿɱɧɟ ɡɧɢɠɟɧɧɹ ɜɢɬɪɚɬν ɜɢɹɜɥɟɧɧɹ ɿ 
ɜɢɤɨɪɢɫɬɚɧɧɹ ɰɿɧɨɜɢɯ ɮɚɤɬɨɪɿɜ ɩɿɞɜɢɳɟɧɧɹ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɩɪɨɞɭɤɰɿʀν 
ɜɞɨɫɤɨɧɚɥɟɧɧɹ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɭ ɩɪɨɰɟɫɿ ɤɭɩɿɜɥɿ ɬɚ ɩɿɫɥɹ ɩɪɨɞɚɠɧɨɝɨ ɫɟɪɜɿɫɭν 
ɩɪɢɫɬɨɫɭɜɚɧɧɹ ɩɪɨɞɭɤɰɿʀ ɞɨ ɪɨɛɨɬɢ ɜ ɪɿɡɧɢɯ ɭɦɨɜɚɯν ɞɢɮɟɪɟɧɰɿɚɰɿɹ ɩɪɨɞɭɤɰɿʀν ɩɨɫɢɥɟɧɧɹ 
ɜɩɥɢɜɭ ɧɚ ɫɩɨɠɢɜɚɱɿɜ ɬɨɳɨ. Ɂɚɛɟɡɩɟɱɟɧɧɹ ɜɢɫɨɤɨʀ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɩɪɨɞɭɤɰɿʀ 
ɛɭɞɟ ɩɟɪɟɞɛɚɱɚɬɢ ɪɨɡɪɨɛɤɭ ɰɿɥɿɫɧɨʀ ɫɢɫɬɟɦɢ ɜɡɚєɦɨɩɨɜ’ɹɡɚɧɢɯ ɟɥɟɦɟɧɬɿɜ, ɳɨ ɦɚɸɬɶ 
ɨɫɧɨɜɨɸ ɩɪɨɰɟɫɢ ɭɩɪɚɜɥɿɧɧɹ ɧɟɸ. 

ɉɟɪɟɤɨɧɚɧɿ, ɳɨ ɩɿɞɜɢɳɟɧɧɹ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɩɪɨɞɭɤɰɿʀ є ɧɚɞɡɜɢɱɚɣɧɨ 
ɜɚɠɥɢɜɢɦ ɱɢɧɧɢɤɨɦ, ɬɨɦɭ ɳɨ ɜɿɞ ɧɶɨɝɨ ɡɚɥɟɠɢɬɶ ɭɫɩɿɯ ɩɿɞɩɪɢєɦɫɬɜɚ ɜ ɰɿɥɨɦɭ. Ⱦɥɹ 
ɞɨɫɹɝɧɟɧɧɹ ɦɚɤɫɢɦɚɥɶɧɨʀ ɟɮɟɤɬɢɜɧɨɫɬɿ ɧɟɨɛɯɿɞɧɨ ɫɢɫɬɟɦɧɨ ɜɪɚɯɨɜɭɜɚɬɢ ɩɨɬɪɟɛɢ, ɫɦɚɤɢ 
ɫɩɨɠɢɜɚɱɿɜ ɬɚ ʀɯ ɡɦɿɧɢ. ɐɟ, ɧɚ ɧɚɲɭ ɞɭɦɤɭ, ɡɚɛɟɡɩɟɱɢɬɶ ɪɨɡɜɢɬɨɤ ɩɿɞɩɪɢєɦɫɬɜɭ ɜɿɞɩɨɜɿɞɧɨ 
ɞɨ ɫɬɪɚɬɟɝɿɱɧɢɯ ɧɚɩɪɹɦɤɿɜ ɣɨɝɨ ɞɿɹɥɶɧɨɫɬɿ.  

 
ɊȺɁȼɂɌɂə ɆȺɅɈȽɈ ɉɊȿȾɉɊɂɇɂɆȺɌȿɅɖɋɌȼȺ ȼ ɍɄɊȺɂɇȿ 

Ʉɚɞɢɟɜɫɤɚɹ  Ⱥ. ɋ., ɝɪɭɩɩɚ ɗɉ-1γȾ 
Ʉɚɫɚɬɤɢɧɚ Ɇ.ȼ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦɟɧɢ ȼ. Ⱦɚɥɹ ( ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤ) 
Ɋɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ  ɪɚɡɜɢɬɢɹ ɦɚɥɨɝɨ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɬɜɚ ɢɦɟɟɬ ɩɪɢɨɪɢɬɟɬɧɨɟ 

ɡɧɚɱɟɧɢɟ, ɬɚɤ ɤɚɤ ɨɧɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɨɡɞɚɧɢɸ ɡɧɚɱɢɬɟɥɶɧɨɣ ɞɨɥɢ ɪɚɛɨɱɢɯ ɦɟɫɬ, ɜɧɟɞɪɟɧɢɸ  
ɞɨɫɬɢɠɟɧɢɣ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɚ ɤɪɨɦɟ ɬɨɝɨ  ɦɚɥɨɟ 
ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɬɜɨ ɹɜɥɹɟɬɫɹ ɛɚɡɨɜɵɦ ɡɜɟɧɨɦ ɪɵɧɨɱɧɨɣ ɷɤɨɧɨɦɢɤɢ. 

ɐɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ ɞɢɧɚɦɢɤɢ ɪɚɡɜɢɬɢɹ ɦɚɥɨɝɨ 
ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɬɜɚ, ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɮɚɤɬɨɪɨɜ, ɨɤɚɡɵɜɚɸɳɢɯ ɜɥɢɹɧɢɟ ɧɚ ɧɟё 

Ɇɚɥɨɟ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɬɜɨ (ɦɚɥɵɣ ɛɢɡɧɟɫ) – ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ ɧɟɡɚɜɢɫɢɦɵɯ ɦɟɥɤɢɯ 
ɢ ɫɪɟɞɧɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɜɵɫɬɭɩɚɸɳɢɯ ɤɚɤ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɫɭɛɴɟɤɬɵ ɪɵɧɤɚ. Ⱦɥɹ ɦɚɥɨɝɨ 
ɛɢɡɧɟɫɚ ɯɚɪɚɤɬɟɪɧɨμ ɸɪɢɞɢɱɟɫɤɚɹ ɧɟɡɚɜɢɫɢɦɨɫɬɶν ɭɩɪɚɜɥɟɧɢɟ ɩɪɟɞɩɪɢɹɬɢɟɦ 
ɫɨɛɫɬɜɟɧɧɢɤɨɦ ɤɚɩɢɬɚɥɚ ɢɥɢ ɩɚɪɬɧɟɪɚɦɢ-ɫɨɛɫɬɜɟɧɧɢɤɚɦɢ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ 
ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɤɨɝɨ ɞɨɯɨɞɚν ɧɟɛɨɥɶɲɢɟ ɪɚɡɦɟɪɵ ɩɨ ɨɫɧɨɜɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɭɛɴɟɤɬɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹμ ɭɫɬɚɜɧɵɣ ɤɚɩɢɬɚɥ, ɜɟɥɢɱɢɧɚ ɚɤɬɢɜɨɜ, ɨɛɴɟɦ 
ɨɛɨɪɨɬɚ (ɩɪɢɛɵɥɢ, ɞɨɯɨɞɚ)ν ɱɢɫɥɟɧɧɨɫɬɶ ɩɟɪɫɨɧɚɥɚ. 

Ʉɚɤ ɩɪɚɜɢɥɨ, ɧɚɢɛɨɥɟɟ ɨɛɳɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ, ɧɚ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɫɭɛɴɟɤɬɵ 
ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɬɧɨɫɹɬɫɹ ɤ ɫɭɛɴɟɤɬɚɦ ɦɚɥɨɝɨ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɬɜɚ, ɹɜɥɹɟɬɫɹ 
ɱɢɫɥɟɧɧɨɫɬɶ ɩɟɪɫɨɧɚɥɚ (ɡɚɧɹɬɵɯ ɪɚɛɨɬɧɢɤɨɜ), ɪɚɡɦɟɪ ɭɫɬɚɜɧɨɝɨ ɤɚɩɢɬɚɥɚ, ɜɟɥɢɱɢɧɚ 
ɚɤɬɢɜɨɜ, ɨɛɴɟɦ ɨɛɨɪɨɬɚ (ɩɪɢɛɵɥɢ, ɞɨɯɨɞɚ). 

ȼ ɬɚɛɥ. 1 ɨɬɪɚɠɟɧɚ ɞɢɧɚɦɢɤɚ ɢɡɦɟɧɟɧɢɹ ɱɢɫɥɟɧɧɨɫɬɢ ɦɚɥɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɜ ɩɟɪɢɨɞ 
2010-β01γ ɝɝ. Ʉɨɥɢɱɟɫɬɜɨ ɦɚɥɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɫ β010 ɩɨ β01β ɝɨɞɚ ɭɦɟɧɶɲɚɥɨɫɶ. ɋɪɟɞɢ 
ɩɪɢɱɢɧ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɪɚɡɜɢɬɢɸ ɦɚɥɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɬɜɚ, ɹɜɥɹɸɬɫɹμ 

 ·ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ ɮɢɧɚɧɫɨɜɵɯ ɪɟɫɭɪɫɨɜ ɫɭɛɴɟɤɬɨɜ Ɇɉ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɢɧɜɟɫɬ-
ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɪɨɟɤɬɨɜ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɪɨɫɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɢ 
ɫɨɡɞɚɧɢɟ ɪɚɛɨɱɢɯ ɦɟɫɬν 
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 ·ɧɚɥɢɱɢɟ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɛɚɪɶɟɪɨɜ, ɨɫɨɛɟɧɧɨ ɷɬɨ ɤɚɫɚɟɬɫɹ ɩɪɨɯɨɠɞɟɧɢɹ 
ɪɚɡɪɟɲɢɬɟɥɶɧɵɯ (ɫɨɝɥɚɫɢɬɟɥɶɧɵɯ) ɩɪɨɰɟɞɭɪ, ɫɟɪɬɢɮɢɤɚɰɢɢ ɢ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ ɬɨɜɚɪɨɜ ɢ 
ɭɫɥɭɝ, ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ (ɤɨɧɬɪɨɥɹ) ɜ ɫɮɟɪɟ ɯɨɡɹɣɫɬɜɟɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢν 

 ·ɨɬɫɭɬɫɬɜɢɟ ɞɨɥɠɧɨɣ ɩɨɞɞɟɪɠɤɢ ɫɭɛɴɟɤɬɨɜ Ɇɉ ɜ ɱɚɫɬɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ, 
ɤɨɧɫɭɥɶɬɚɬɢɜɧɨɝɨ ɢ ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɍɚɛɥɢɰɚ 1 
Ɉɫɧɨɜɧɵɟ ɫɬɪɭɤɬɭɪɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɭɛɴɟɤɬɨɜ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ 

 
Ɉɛɴɟɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɩɪɨɞɭɤɰɢɢ (ɬɨɜɚɪɨɜ, ɭɫɥɭɝ) ɦɚɥɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɩɨ ɜɢɞɚɦ 

ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɢɨɞ ɫ β010 ɝ. ɩɨ β01γ ɝ. ɢɡɦɟɧɢɥɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦμ ɜ 
ɰɟɥɨɦ ɨɛɴɟɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɭɜɟɥɢɱɢɥɫɹ ɧɚ 101991,4 ɦɥɧ. ɝɪɧ., ɜ ɫɟɥɶɫɤɨɦ, 
ɥɟɫɧɨɦ ɢ ɪɵɛɧɨɦ ɯɨɡɹɣɫɬɜɚɯ – ɧɚ β6165 ɦɥɧ. ɝɪɧ., ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ – ɧɚ βγ0γ0,5 ɦɥɧ. 
ɝɪɧ., ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ – ɧɚ 1919γ,4 ɦɥɧ. ɝɪɧ., ɜ ɨɩɬɨɜɨɣ ɢ ɪɨɡɧɢɱɧɨɣ ɬɨɪɝɨɜɥɟ – ɧɚ 48β1,β 
ɦɥɧ. ɝɪɧ. ɢ ɜ ɬɪɚɧɫɩɨɪɬɟ – ɧɚ 1γ815,γ ɦɥɧ. ɝɪɧ. 

Ʉ ɩɪɢɱɢɧɚɦ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɦ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɞɢɧɚɦɢɤɟ ɪɚɡɜɢɬɢɹ ɦɚɥɨɝɨ 
ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɬɜɚ, ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɩɨɥɢɬɢɤɭ ɝɨɫɭɞɚɪɫɬɜɚμ 

 ɧɚ ɭɫɥɨɜɢɹɯ ɢ ɜ ɩɨɪɹɞɤɟ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ, 
ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɡɟɦɟɥɶɧɵɟ ɭɱɚɫɬɤɢ, ɩɟɪɟɞɚɟɬ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɸ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɢɦɭɳɟɫɬɜɨ 
(ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɢ ɧɟɠɢɥɵɟ ɩɨɦɟɳɟɧɢɹ, ɡɚɤɨɧɫɟɪɜɢɪɨɜɚɧɧɵɟ ɢ ɧɟɞɨɫɬɪɨɟɧɧɵɟ ɨɛɴɟɤɬɵ 
ɢ ɫɨɨɪɭɠɟɧɢɹ, ɧɟɢɫɩɨɥɶɡɭɟɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ), ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 
ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢν 

 ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɟɪɜɨɧɚɱɚɥɶɧɨɟ ɨɛɭɫɬɪɨɣɫɬɜɨ ɧɟɨɫɜɨɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɨɛɴɟɤɬɚɦɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɢ ɫɨɰɢɚɥɶɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɫ ɩɪɨɞɚɠɟɣ ɢɥɢ ɩɟɪɟɞɚɱɟɣ ɢɯ ɜ ɤɪɟɞɢɬ 
ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɹɦν 

 ɫɬɢɦɭɥɢɪɭɟɬ ɫ ɩɨɦɨɳɶɸ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɪɵɱɚɝɨɜ (ɰɟɥɟɜɵɯ ɫɭɛɫɢɞɢɣ, ɧɚɥɨɝɨɜɵɯ 
ɥɶɝɨɬ ɢ ɬ.ɩ.) ɦɨɞɟɪɧɢɡɚɰɢɸ ɬɟɯɧɨɥɨɝɢɣ, ɢɧɧɨɜɚɰɢɨɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɨɫɜɨɟɧɢɟ ɧɨɜɵɯ 
ɜɢɞɨɜ ɩɪɨɞɭɤɰɢɢ ɢ ɭɫɥɭɝν 

 ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɹɦ ɰɟɥɟɜɵɟ ɤɪɟɞɢɬɵ. 
ȼ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥ ɜɵɹɜɥɟɧ ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɪɨɫɬ ɦɚɥɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɤɨɬɨɪɵɣ 

ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɩɨɞɞɟɪɠɤɟ ɝɨɫɭɞɚɪɫɬɜɚ ɢ ɩɪɢɧɹɬɢɢ ɧɨɜɵɯ ɡɚɤɨɧɨɜ. ɇɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɫɢɬɭɚɰɢɹ ɧɟ ɹɜɥɹɟɬɫɹ ɫɬɚɛɢɥɶɧɨɣ, ɢ ɷɬɨ ɦɨɠɟɬ ɨɬɪɚɡɢɬɶɫɹ ɢ ɧɚ ɦɚɥɨɦ 
ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɬɜɟ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɧɟɨɛɯɨɞɢɦɵɦɢ ɦɟɪɚɦɢ ɹɜɥɹɸɬɫɹμ 

 ɢɫɤɨɪɟɧɟɧɢɟ ɞɨɤɭɦɟɧɬɚɥɶɧɵɯ ɩɪɨɜɨɥɨɱɟɤ ɢ ɭɩɪɨɳɟɧɢɟ ɩɪɨɰɟɫɫɚ ɨɛɪɚɡɨɜɚɧɢɹ 
ɦɚɥɨɝɨ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɬɜɚ, ɬɚɤ ɤɚɤ ɫɞɟɥɚɥɢ ɪɚɡɜɢɬɵɟ ɡɚɪɭɛɟɠɧɵɟ ɫɬɪɚɧɵν 

 ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɜɫɟɜɨɡɦɨɠɧɵɯ ɧɚɥɨɝɨɜɵɯ ɤɚɧɢɤɭɥ, ɥɶɝɨɬ ɧɨɜɵɦ ɩɪɟɞɩɪɢɹɬɢɹɦ, 
ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɧɚ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ ɢ ɪɚɫɤɪɭɬɤɢ ɫɜɨɟɝɨ ɛɢɡɧɟɫɚ. 

Ƚɨɞ 

Ʉɨɥɢɱɟɫɬɜɨ ɫɭɛɴɟɤɬɨɜ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ, ɟɞɢɧɢɰ 

ɜɫɟɝɨ 

ɜ ɬɨɦ ɱɢɫɥɟ 

ɦɚɥɵɟ 
ɩɪɟɞɩɪɢɹɬɢɹ 

ɮɢɡɢɱɟɫɤɢɟ ɥɢɰɚ-ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɢ 

ɜɫɟɝɨ 
ɫɭɛɴɟɤɬɵ ɦɚɥɨɝɨ 

ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɬɜɚ 
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ɇɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɭɪɨɜɧɟ ɩɟɪɟɯɨɞ ɨɬ ɤɪɭɩɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɤ ɫɪɟɞɧɢɦ ɢ ɦɚɥɵɦ 
ɨɛɟɫɩɟɱɢɬ ɪɚɡɜɢɬɢɟ ɷɤɨɧɨɦɢɤɢ ɢ ɭɜɟɥɢɱɟɧɢɟ ɫɪɟɞɧɟɝɨ ɤɥɚɫɫɚ, ɩɨɷɬɨɦɭ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦ 
ɪɚɡɜɢɬɢɹ ɦɚɥɨɝɨ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɶɫɬɜɚ ɞɨɥɠɧɨ ɢɦɟɬɶ ɩɪɢɨɪɢɬɟɬɧɨɟ ɡɧɚɱɟɧɢɟ. 

 
«ɁȿɅȿɇȺ ȿɄɈɇɈɆȱɄȺ» əɄ ɉɊȱɈɊȱɌȿɌɇɂɃ ɇȺɉɊəɆ ɊɈɁȼɂɌɄɍ ȿɄɈɇɈɆȱɄɂ 

ɍɄɊȺȲɇɂ 
Ɇɿɪɨɲɧɢɱɟɧɤɨ Ɉ.Ɉ. ɫɬ ɝɪ.ɆȿȻɉ 

ɧɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ ɋɨɛɨɥєɜɚ Ƚ.Ƚ.(ɞɨɰ. ɤɚɮɟɞɪɢ ȿɉ ȻȺ ɿ ɊɊ, ɤ.ɟ.ɧ.  ) 
ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ ɦɿɫɶɤɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɿɦɟɧɿ Ɉ.Ɇ. Ȼɟɤɟɬɨɜɚ 

ɋɭɱɚɫɧɿ ɩɪɨɰɟɫɢ ɝɥɨɛɚɥɿɡɚɰɿʀ, ɳɨ ɩɪɨɬɿɤɚɸɬɶ ɜ ɭɫɶɨɦɭ ɫɜɿɬɿ, ɜɢɤɥɢɤɚɸɬɶ ɧɟɨɛɯɿɞɧɿɫɬɶ 
ɚɤɬɭɚɥɿɡɚɰɿʀ ɟɤɨɥɨɝɿɱɧɨʀ ɫɤɥɚɞɨɜɨʀ ɭ ɡɚɛɟɡɩɟɱɟɧɧɿ ɫɬɚɥɨɝɨ ɪɨɡɜɢɬɤɭ ɬɟɪɢɬɨɪɿɣ, ɚ ɬɚɤɨɠ 
ɩɨɞɨɥɚɧɧɹ ɤɪɢɡɢ ɫɨɰɿɚɥɶɧɨ-ɟɤɨɧɨɦɿɱɧɨʀ ɫɢɫɬɟɦɢ. ɋɚɦɟ ɬɨɦɭ ɪɨɡɜɢɧɟɧɿ ɤɪɚʀɧɢ ɲɢɪɨɤɨ 
ɪɟɚɥɿɡɨɜɭɸɬɶ ɤɨɧɰɟɩɰɿɸ «ɡɟɥɟɧɨʀ ɟɤɨɧɨɦɿɤɢ». Ⱦɨɫɥɿɞɠɟɧɧɸ ɩɢɬɚɧɶ ɜɚɠɥɢɜɨɫɬɿ ɜɪɚɯɭɜɚɧɧɹ 
ɟɤɨɥɨɝɿɱɧɨɝɨ ɱɢɧɧɢɤɢ ɭ ɜɢɡɧɚɱɟɧɧɿ ɧɚɩɪɹɦɿɜ ɟɤɨɧɨɦɿɱɧɨɝɨ ɪɨɡɜɢɬɤɭ ɩɪɢɫɜɹɬɢɥɢ ɫɜɨʀ ɩɪɚɰɿ 
Ȼ.ȼ. Ȼɭɪɤɢɧɫɶɤɢɣ, Ʌ.Ƚ. Ɇɟɥɶɧɢɤ, Ɉ.ȼ. ɉɪɨɤɨɩɟɧɤɨ, Ɉ.ȼ. ɋɚɞɱɟɧɤɨ ɬɚ ɿɧ. 

ɇɚ ɜɿɞɦɿɧɭ ɜɿɞ ɬɪɚɞɢɰɿɣɧɢɯ ɤɨɧɰɟɩɰɿɣ ɤɿɥɶɤɿɫɧɨɝɨ ɟɤɨɧɨɦɿɱɧɨɝɨ ɡɪɨɫɬɚɧɧɹ, «ɡɟɥɟɧɚ» 
ɟɤɨɧɨɦɿɤɚ ɫɩɪɹɦɨɜɚɧɚ ɧɚ ɩɿɞɜɢɳɟɧɧɹ ɞɨɛɪɨɛɭɬɭ ɥɸɞɟɣ ɿ ɡɚɛɟɡɩɟɱɟɧɧɹ ɫɨɰɿɚɥɶɧɨʀ 
ɫɩɪɚɜɟɞɥɢɜɨɫɬɿ, ɨɞɧɨɱɚɫɧɨ ɡɧɢɠɭɸɱɢ ɪɢɡɢɤɢ ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɧɚɜɚɧɬɚɠɟɧɧɹ ɧɚ 
ɧɚɜɤɨɥɢɲɧє ɫɟɪɟɞɨɜɢɳɟ. Ɍɨɦɭ, ɧɚ ɧɚɲɭ ɞɭɦɤɭ, ɰɸ ɤɨɧɰɟɩɰɿɸ ɞɨɰɿɥɶɧɨ ɪɨɡɝɥɹɞɚɬɢ ɹɤ 
ɹɤɿɫɧɨ ɧɨɜɢɣ ɩɿɞɯɿɞ, ɜ ɨɫɧɨɜɿ ɹɤɨɝɨ – ɜɢɤɨɪɢɫɬɚɧɧɹ ɧɨɜɿɬɧɿɯ ɬɟɯɧɨɥɨɝɿɣ ɬɚ ɨɛɥɚɞɧɚɧɧɹ, 
ɫɬɜɨɪɟɧɧɹ ɟɤɨɥɨɝɿɱɧɨ ɱɢɫɬɨɝɨ ɩɪɨɞɭɤɬɭ.  

Ⱦɨɫɥɿɞɠɭɸɱɢ ɩɟɪɫɩɟɤɬɢɜɢ ɩɪɚɤɬɢɱɧɨʀ ɪɟɚɥɿɡɚɰɿʀ ɩɪɢɧɰɢɩɿɜ «ɡɟɥɟɧɨʀ» ɟɤɨɧɨɦɿɤɢ ɜ 
ɍɤɪɚʀɧɿ, ɜ ɩɟɪɲɭ ɱɟɪɝɭ ɫɥɿɞ ɡɜɟɪɧɭɬɢ ɭɜɚɝɭ ɧɚ ɧɚɹɜɧɿɫɬɶ ɫɭɬɬєɜɢɯ ɛɚɪ’єɪɿɜ, ɹɤɿ ɫɬɪɢɦɭɸɬɶ 
ɰɟɣ ɩɪɨɰɟɫ, ɿ ɜɢɹɜɢɬɢ ɦɨɠɥɢɜɿ ɲɥɹɯɢ ʀɯ ɩɨɞɨɥɚɧɧɹ. ɋɭɬɧɿɫɬɶ ɤɨɧɰɟɩɰɿʀ «ɡɟɥɟɧɨʀ» 
ɟɤɨɧɨɦɿɤɢ ɩɪɨɹɜɥɹєɬɶɫɹ ɭ ɜɩɪɨɜɚɞɠɟɧɧɿ ɬɚɤ ɡɜɚɧɨɝɨ «ɡɟɥɟɧɨɝɨ» (ɟɤɨɥɨɝɿɱɧɨ ɫɩɪɹɦɨɜɚɧɨɝɨ) 
ɛɭɞɿɜɧɢɰɬɜɚ. ȿɤɨɥɨɝɿɱɧɟ ɛɭɞɿɜɧɢɰɬɜɨ ɧɚ ɫɜɿɬɨɜɨɦɭ ɪɢɧɤɭ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɫɚɦɨɦɭ 
ɲɢɪɨɤɨɦɭ ɫɩɟɤɬɪɿ – ɜɿɞ ɧɟɜɟɥɢɤɢɯ ɠɢɬɥɨɜɢɯ ɛɭɞɢɧɤɿɜ ɞɨ ɜɟɥɢɤɢɯ ɬɨɪɝɨɜɢɯ ɪɚɣɨɧɿɜ. 
ɋɭɱɚɫɧɟ ɡɪɨɫɬɚɧɧɹ «ɡɟɥɟɧɨɝɨ» ɛɭɞɿɜɧɢɰɬɜɚ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɫɟɪɟɞ Ɂɚɯɿɞɧɢɯ ɬɟɧɞɟɧɰɿɣ, ɚ 
ɫɚɦɟ ɜ ɋɒȺ - ɰɟ βγ % ɱɚɫɬɤɢ ɪɢɧɤɚ, ɜ Єɜɪɨɩɿ ɩɪɢɛɥɢɡɧɨ - β1 %, ɚ ɜ ɍɤɪɚʀɧɿ - ɩɨɤɢ 0 % Дβ, 
41Ж. ȼ ɧɚɲɿɣ ɤɪɚʀɧɿ ɟɤɨɥɨɝɿɱɧɟ ɛɭɞɿɜɧɢɰɬɜɨ ɧɟ ɦɚє ɬɟɦɩɿɜ ɪɨɫɬɭ, ɚɥɟ ɧɚɛɢɪɚє ɚɤɬɭɚɥɶɧɨɫɬɿ ɭ 
ɞɚɧɨɦɭ ɪɨɡɜɢɬɤɭ, ɳɨ ɩɿɞɤɪɿɩɥɟɧɨ ɿɫɧɭɜɚɧɧɹɦ ɩɟɜɧɢɯ ɩɨɪɚɞ ɡ ɟɤɨɥɨɝɿɱɧɨɝɨ ɛɭɞɿɜɧɢɰɬɜɚ, 
ɪɿɡɧɢɯ ɨɛ'єɞɧɚɧɶ, ɡ ɦɟɬɨɸ ɜɩɪɨɜɚɞɠɟɧɧɹ ɦɿɠɧɚɪɨɞɧɢɯ ɫɬɚɧɞɚɪɬɿɜ ɜ ɍɤɪɚʀɧɿ. 

Ɉɬɠɟ, «ɡɟɥɟɧɟ» ɛɭɞɿɜɧɢɰɬɜɨ ɩɪɹɦɨ ɜɩɥɢɜɚє ɧɚ «ɡɟɥɟɧɭ» ɟɤɨɧɨɦɿɤɭ ɿ є ɧɟɨɛɯɿɞɧɢɦ 
ɚɫɩɟɤɬɨɦ ɜɩɪɨɜɚɞɠɟɧɧɹ ɞɚɧɨʀ ɝɚɥɭɡɿ ɜ ɫɭɱɚɫɧɿɣ ɍɤɪɚʀɧɿ. Ɉɡɟɥɟɧɟɧɧɹ ɭɤɪɚʀɧɫɶɤɨʀ ɟɤɨɧɨɦɿɤɢ 
ɦɨɠɟ ɪɚɞɢɤɚɥɶɧɨ ɩɨɦɿɧɹɬɢ ɿɦɿɞɠ ɞɟɪɠɚɜɢ. ɍɤɪɚʀɧɚ ɜɨɥɨɞɿє ɡɧɚɱɧɢɦ ɨɛɫɹɝɨɦ ɩɪɢɪɨɞɧɢɯ 
ɪɟɫɭɪɫɿɜ. Ⱥɥɟ ʀɯ ɡɧɨɫ ɡ ɤɨɠɧɢɦ ɪɨɤɨɦ ɡɛɿɥɶɲɭєɬɶɫɹμ ɩɟɪɟɜɚɠɚɸɱɿ ɜ ɟɤɨɧɨɦɿɰɿ ɤɪɚʀɧɢ 
«ɤɨɪɢɱɧɟɜɿ» ɝɚɥɭɡɿ ɟɤɫɩɥɭɚɬɭɸɬɶ ɣɨɝɨ ɧɟɪɚɰɿɨɧɚɥɶɧɨ. ɉɟɪɫɩɟɤɬɢɜɚ «ɡɟɥɟɧɨʀ» ɟɤɨɧɨɦɿɤɢ 
ɍɤɪɚʀɧɢ ɥɟɠɢɬɶ ɭ ɧɚɫɬɭɩɧɨɦɭμ ɚ) ɜɩɪɨɜɚɞɠɟɧɧɹ ɛɿɥɶɲ ɫɩɪɚɜɟɞɥɢɜɢɯ ɿ ɫɬɢɦɭɥɸɸɱɢɯ 
ɪɟɫɭɪɫɨɡɛɟɪɟɠɟɧɧɹ ɰɿɧ ɿ ɩɨɞɚɬɤɿɜ ɧɚ ɜɢɤɨɪɢɫɬɚɧɧɹ ɨɛɦɟɠɟɧɢɯ ɩɪɢɪɨɞɧɢɯ ɪɟɫɭɪɫɿɜν ɛ)  
ɜɜɟɞɟɧɧɹ ɛɿɥɶɲ ɠɨɪɫɬɤɢɯ ɟɤɨɥɨɝɿɱɧɢɯ ɫɬɚɧɞɚɪɬɿɜ ɿ ɬɟɯɧɿɱɧɢɯ ɪɟɝɥɚɦɟɧɬɿɜ ɜɢɤɨɪɢɫɬɚɧɧɹ 
ɦɚɬɟɪɿɚɥɶɧɢɯ (ɟɧɟɪɝɟɬɢɱɧɢɯ) ɪɟɫɭɪɫɿɜ ɧɚ ɜɢɪɨɛɧɢɰɬɜɿ ɬɚ ɜ ɩɨɛɭɬɿν ɜ) ɪɨɡɜɢɬɨɤ ɮɿɧɚɧɫɨɜɢɯ 
ɦɟɯɚɧɿɡɦɿɜ, ɫɬɢɦɭɥɸɸɱɢɯ ɟɤɨ-ɿɧɧɨɜɚɰɿʀ, ɜɢɤɨɪɢɫɬɚɧɧɹ ɛɿɥɶɲ ɱɢɫɬɢɯ ɬɟɯɧɨɥɨɝɿɣν ɝ) 
ɡɚɨɯɨɱɟɧɧɹ ɞɨɛɪɨɜɿɥɶɧɨɝɨ ɩɪɢєɞɧɚɧɧɹ ɛɿɡɧɟɫɭ ɞɨ ɫɬɚɧɞɚɪɬɿɜ ɤɨɪɩɨɪɚɬɢɜɧɨʀ ɫɨɰɿɚɥɶɧɨʀ 
ɜɿɞɩɨɜɿɞɚɥɶɧɨɫɬɿ, ɜɢɧɚɝɨɪɨɞɢ ɩɟɪɟɦɨɠɰɹɦ ɤɨɧɤɭɪɫɿɜ ɹɤɨɫɬɿν ɞ)  ɫɬɜɨɪɟɧɧɹ «ɪɨɡɭɦɧɨʀ» 
ɦɿɫɶɤɨʀ, ɟɧɟɪɝɟɬɢɱɧɨʀ, ɬɪɚɧɫɩɨɪɬɧɨʀ, ɤɨɦɭɧɿɤɚɰɿɣɧɨʀ, ɫɨɰɿɚɥɶɧɨʀ ɿɧɮɪɚɫɬɪɭɤɬɭɪɢ, ɬɨɳɨ. 

ɋɩɢɫɨɤ ɜɢɤɨɪɢɫɬɚɧɨʀ ɥɿɬɟɪɚɬɭɪɢ 
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1. Ʉɨɜɚɥɶɫɶɤɢɣ Ʌ.Ɇ., ɑɢɠɦɚɤ Ⱦ.Ⱥ. Ɍɟɧɞɟɧɰɿʀ ɮɨɪɦɭɜɚɧɧɹ ɟɤɨɥɨɝɿɱɧɨ ɛɟɡɩɟɱɧɢɯ 
ɫɩɨɪɭɞ// ɋɭɱɚɫɧɿ ɩɪɨɛɥɟɦɢ ɚɪɯɿɬɟɤɬɭɪɢ ɬɚ ɦɿɫɬɨɛɭɞɭɜɚɧɧɹ. ɇɚɭɤɨɜɨ-ɬɟɯɧɿɱɧɢɣ ɡɛɿɪɧɢɤ/ 
ȼɿɞɩ. ɪɟɞ. Ɇ.Ɇ. Ⱦɶɨɦɿɧ. – Ʉ.μ ɄɇɍȻȺ, β009. – ȼɢɩ. β1. – ɋ. βγ9 – 243. 

β. ɍɤɪɚʀɧɫɶɤɟ ɜɢɞɚɧɧɹ CЇεεERCIAδ PRЇPERTВ «ɋɢɫɬɟɦɢ ɫɟɪɬɢɮɿɤɚɰɿʀ ɡɟɥɟɧɨɝɨ 
ɛɭɞɿɜɧɢɰɬɜɚ» Ч 1 - ɤɜɿɬɟɧɶ β011 ɪ. Дȿɥɟɤɬɪɨɧɧɢɣ ɪɟɫɭɪɫЖμ СЭЭЩμ//ааа.ЛОЭОЧТЧЭОЫЧКЭТШЧКХ.МШЦ/ 
BETEN International – Ɋɟɠɢɦ ɞɨɫɬɭɩɭμ ɋɢɫɬɟɦɚ ɫɟɪɬɢɮɿɤɚɰɿʀ ɡɟɥɟɧɨɝɨ ɛɭɞɿɜɧɢɰɬɜɚ. 

 
ɋɊȺȼɇɂɌȿɅɖɇɕɃ ȺɇȺɅɂɁ ɉɈɌɊȿȻɂɌȿɅɖɋɄɈɃ ɄɈɊɁɂɇɕ ɂ 

ɉɊɈɀɂɌɈɑɇɈȽɈ ɆɂɇɂɆɍɆȺ ɋɊȿȾɇȿȽɈ ɍɄɊȺɂɇɐȺ ɂ ɋɊȿȾɇȿȽɈ 

ȿȼɊɈɉȿɃɐȺ 
ɉɨɞɞɭɛɧɚɹ ȿ.Ⱥ. ɝɪ. ȿɉ-14ɞ 

ɧɚɭɱɧɵɣ  ɪɭɤɨɜɨɞɢɬɟɥɶ Ɉɜɟɱɤɢɧɚ ȿ.Ⱥ. ɤ.ɷ.ɧ., ɞɨɰ.  
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦ. ȼɥɚɞɢɦɢɪɚ Ⱦɚɥɹ (ɦ. ɋɟɜɟɪɨɞɨɧɟɰɶɤ) 

ɉɨɬɪɟɛɢɬɟɥɶɫɤɚɹ ɤɨɪɡɢɧɚ - ɨɱɟɧɶ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɢɣɫɹ ɬɟɪɦɢɧ ɜɨ ɜɫɟɦ ɦɢɪɟ. Ɉɧ 
ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɩɨɞ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɵɣ ɧɚɛɨɪ ɬɨɜɚɪɨɜ ɢ ɭɫɥɭɝ, ɛɟɡ ɤɨɬɨɪɵɯ ɫɟɝɨɞɧɹ 
ɱɟɥɨɜɟɤ ɧɟ ɦɨɠɟɬ ɩɪɨɠɢɬɶ. ɋɸɞɚ ɜɯɨɞɢɬ ɧɚɛɨɪ ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ ɞɥɹ ɩɨɥɧɨɰɟɧɧɨɣ 
ɠɢɡɧɢ, ɬɨɜɚɪɵ ɧɟɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɢ ɪɚɡɥɢɱɧɵɟ ɭɫɥɭɝɢ (ɤɨɦɦɭɧɚɥɶɧɵɟ 
ɩɥɚɬɟɠɢ, ɬɪɚɧɫɩɨɪɬ ɢ ɬ.ɩ). 

Ɏɭɧɤɰɢɨɧɚɥɶɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɩɨɬɪɟɛɢɬɟɥɶɫɤɨɣ ɤɨɪɡɢɧɵ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɢɡɦɟɧɟɧɢɟ 
ɟɟ ɫɬɨɢɦɨɫɬɢ ɜɥɢɹɟɬ ɧɚ ɜɟɥɢɱɢɧɭ ɩɪɨɠɢɬɨɱɧɨɝɨ ɦɢɧɢɦɭɦɚ ɢ ɢɧɞɟɤɫ ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɯ ɰɟɧ 
(ɂɉɐ), ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɛɚɡɨɜɵɦ ɞɥɹ ɪɚɫɱɟɬɚ ɭɪɨɜɧɹ ɢɧɮɥɹɰɢɢ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɩɪɨɠɢɬɨɱɧɨɝɨ ɦɢɧɢɦɭɦɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɧɚ ɟɝɨ ɨɫɧɨɜɟ [3]: 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɛɳɚɹ ɨɰɟɧɤɚ ɭɪɨɜɧɹ ɠɢɡɧɢ ɜ ɍɤɪɚɢɧɟν ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɪɚɡɦɟɪɵ 
ɦɢɧɢɦɚɥɶɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɢ ɦɢɧɢɦɚɥɶɧɨɣ ɩɟɧɫɢɢ ɩɨ ɜɨɡɪɚɫɬɭ, ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɪɚɡɦɟɪɵ ɫɨɰɢɚɥɶɧɨɣ ɩɨɦɨɳɢ ɢ ɬ.ɞ., ɬ.ɟ. ɫɭɳɟɫɬɜɭɟɬ ɩɪɹɦɚɹ ɢ ɨɛɪɚɬɧɚɹ ɫɜɹɡɶ ɦɟɠɞɭ 
ɜɟɥɢɱɢɧɨɣ ɩɨɬɪɟɛɢɬɟɥɶɫɤɨɣ ɤɨɪɡɢɧɵ ɢ ɫɭɦɦɨɣ ɩɪɨɠɢɬɨɱɧɨɝɨ ɦɢɧɢɦɭɦɚ. 

ɐɟɧɚ ɢ ɧɚɰɢɨɧɚɥɶɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɩɨɬɪɟɛɢɬɟɥɶɫɤɨɣ ɤɨɪɡɢɧɵ ɜ ɤɚɠɞɨɣ ɫɬɪɚɧɟ 
ɪɚɡɥɢɱɧɵμ ɩɨɬɪɟɛɢɬɟɥɶɫɤɚɹ ɤɨɪɡɢɧɚ ɫɪɟɞɧɟɝɨ ɚɦɟɪɢɤɚɧɰɚ ɧɚɫɱɢɬɵɜɚɟɬ γ00 ɩɪɨɞɭɤɬɨɜ ɢ 
ɭɫɥɭɝ, ɮɪɚɧɰɭɡɚ - β50, ɚɧɝɥɢɱɚɧɢɧɚ - γ50, ɧɟɦɰɚ - 475. ɍɤɪɚɢɧɫɤɚɹ ɩɨɬɪɟɛɢɬɟɥɶɫɤɚɹ 
ɤɨɪɡɢɧɚ ɜ β000 ɝɨɞɭ ɛɵɥɚ ɪɚɫɲɢɪɟɧɚ ɞɨ β97 ɧɚɢɦɟɧɨɜɚɧɢɣ ɬɨɜɚɪɨɜ. ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɫɟɝɨɞɧɹ 
ɜ ɩɨɬɪɟɛɢɬɟɥɶɫɤɨɣ ɤɨɪɡɢɧɟ ɍɤɪɚɢɧɵ ɧɚɫɱɢɬɵɜɚɟɬɫɹ γ00 ɧɚɢɦɟɧɨɜɚɧɢɣ ɩɪɨɞɭɤɬɨɜ ɢ ɭɫɥɭɝ.  

ɋɬɪɭɤɬɭɪɚ ɩɨɬɪɟɛɢɬɟɥɶɫɤɨɣ ɤɨɪɡɢɧɵ ɭɤɪɚɢɧɫɤɨɝɨ ɧɚɫɟɥɟɧɢɹ ɜ β014 ɝɨɞɭ (ɤɨɬɨɪɚɹ 
ɛɭɞɟɬ ɞɟɣɫɬɜɨɜɚɬɶ ɞɨ β018 ɝɨɞɚ) ɢɦɟɟɬ ɜɢɞ Д1Жμ ɩɪɨɞɭɤɬɵ ɩɢɬɚɧɢɹ, ɤɨɬɨɪɵɟ ɫɨɫɬɚɜɥɹɸɬ 
ɨɤɨɥɨ 50% ɟɟ ɫɬɨɢɦɨɫɬɢ (ɞɥɹ ɫɪɚɜɧɟɧɢɹ, ɜ ɫɬɪɚɧɚɯ Ɂɚɩɚɞɧɨɣ ȿɜɪɨɩɵ, ɷɬɚ ɰɢɮɪɚ ɧɟ 
ɩɪɟɜɵɲɚɟɬ β0%)ν ɧɟɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɵɟ ɬɨɜɚɪɵ - ɨɞɟɠɞɚ, ɨɛɭɜɶ, ɥɟɤɚɪɫɬɜɚν ɤɨɦɦɭɧɚɥɶɧɵɟ 
ɭɫɥɭɝɢ, ɪɚɫɯɨɞɵ ɧɚ ɬɪɚɧɫɩɨɪɬ, ɤɭɥɶɬɭɪɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɢ ɩɪɨɱɟɟ.  

Ɉɛɪɚɳɚɹ ɜɧɢɦɚɧɢɟ ɧɚ ɤɨɧɤɪɟɬɧɵɣ ɩɟɪɟɱɟɧɶ ɧɟɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɵɯ ɬɨɜɚɪɨɜ 
ɩɨɬɪɟɛɢɬɟɥɶɫɤɨɣ ɤɨɪɡɢɧɵ ɫɪɟɞɧɟɝɨ ɭɤɪɚɢɧɰɚ, ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɪɚɛɨɬɚɸɳɢɣ ɦɭɠɱɢɧɚ 
ɦɨɠɟɬ ɤɭɩɢɬɶ ɨɞɧɭ ɤɭɪɬɤɭ ɡɚ ɞɟɫɹɬɶ ɥɟɬ ɢ ɨɞɢɧ ɤɨɫɬɸɦ. ɇɚ 4-ɥɟɬɧɢɣ ɩɟɪɢɨɞ 
ɩɪɟɞɭɫɦɨɬɪɟɧɨ 5 ɪɭɛɚɲɟɤν ɧɚ 10-ɥɟɬɧɢɣ ɩɟɪɢɨɞ - 1 ɩɚɪɚ ɛɪɸɤν ɧɚ γ-ɥɟɬɧɢɣ ɩɟɪɢɨɞ - ɫɜɢɬɟɪ 
ɢ ɫɩɨɪɬɢɜɧɵɣ ɤɨɫɬɸɦ ɢ ɬ.ɞ. ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɠɟɧɳɢɧɚɦ ɩɨɥɨɠɟɧɨ ɨɞɧɨ ɩɚɥɶɬɨ ɧɚ 8 ɥɟɬ ɢ 
ɞɜɚ ɩɥɚɬɶɹν ɲɟɫɬɶ ɩɚɪ ɤɨɥɝɨɬ ɧɚ β ɝɨɞɚν ɧɚ ɩɹɬɶ ɥɟɬ - ɨɞɢɧ ɯɚɥɚɬ, ɬɪɢ ɛɥɭɡɤɢ ɢ ɨɞɧɭ ɸɛɤɭ. 
ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɬɚɤɠɟ, ɱɬɨ ɲɤɚɮ ɞɥɹ ɨɞɟɠɞɵ ɞɨɥɠɟɧ ɩɪɨɫɥɭɠɢɬɶ β5 ɥɟɬ, ɯɨɥɨɞɢɥɶɧɢɤ 
ɞɨɥɠɟɧ ɪɚɛɨɬɚɬɶ 15 ɥɟɬ, ɬɟɥɟɜɢɡɨɪ - 10, ɫɬɢɪɚɥɶɧɚɹ ɦɚɲɢɧɚ – 14 ɢ ɬ.ɞ. Ɋɟɦɨɧɬ, ɡɚɦɟɧɚ 
ɞɟɬɚɥɟɣ ɜ ɫɬɚɬɶɟ ɪɚɫɯɨɞɨɜ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ. ɉɨɬɪɟɛɢɬɟɥɶɫɤɚɹ ɤɨɪɡɢɧɚ ɫɪɟɞɧɟɝɨ ɭɤɪɚɢɧɰɚ 
ɧɟ ɜɤɥɸɱɚɟɬ ɬɚɤɠɟ ɪɚɫɯɨɞɵ ɧɚ  ɤɨɫɦɟɬɢɤɭ, ɬɨɜɚɪɵ ɛɵɬɨɜɨɣ ɯɢɦɢɢ, ɥɟɤɚɪɫɬɜɚ, ɪɚɫɯɨɞɵ ɧɚ 
ɨɛɪɚɡɨɜɚɧɢɟ, ɫɬɪɚɯɨɜɤɭ, ɪɚɡɜɥɟɱɟɧɢɹ, ɦɨɛɢɥɶɧɭɸ ɫɜɹɡɶ. ɇɨ ɩɪɟɞɩɨɥɚɝɚɸɬɫɹμ ɪɚɫɯɨɞɵ ɧɚ 
15-ɬɢɦɢɧɭɬɧɵɟ ɪɚɡɝɨɜɨɪɵ (ɜ ɦɟɫɹɰ) ɩɨ ɬɟɥɟɮɨɧɭ ɝɨɪɨɞɫɤɨɣ ɫɜɹɡɢν ɨɩɥɚɬɚ ɫɨɞɟɪɠɚɧɢɹ 
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ɪɟɛɟɧɤɚ ɜ ɞɟɬɫɤɨɦ ɫɚɞɭ ɜ ɫɭɦɦɟ β0 ɝɪɧ. ɜ ɝɨɞν ɡɚɬɪɚɬɵ ɧɚ ɪɚɡɜɥɟɱɟɧɢɹ  ɢ ɪɚɡɥɢɱɧɵɟ 
ɤɭɥɶɬɭɪɧɨ-ɦɚɫɫɨɜɵɟ ɦɟɪɨɩɪɢɹɬɢɹ – 1 ɪɚɡ ɜ ɝɨɞ. 

ɋɟɝɨɞɧɹ ɩɨɬɪɟɛɢɬɟɥɶɫɤɚɹ ɤɨɪɡɢɧɚ ɫɪɟɞɧɟɝɨ ɧɟɦɰɚ ɜɤɥɸɱɚɟɬ 750 ɬɨɜɚɪɨɜ ɢ ɭɫɥɭɝ, 
ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶμ ɩɥɚɬɭ ɡɚ ɤɜɚɪɬɢɪɭ ɢ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɭɫɥɭɝɢ, 
ɪɚɫɯɨɞɵ ɧɚ ɤɨɦɩɶɸɬɟɪɧɭɸ ɢ ɰɢɮɪɨɜɭɸ ɬɟɯɧɢɤɭ, ɩɪɢɛɨɪ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɤɪɨɜɹɧɨɝɨ 
ɞɚɜɥɟɧɢɹ, ɭɫɥɭɝɢ ɫɨɥɹɪɢɟɜ ɢ ɮɢɬɧɟɫ-ɤɥɭɛɨɜ, ɞɨɫɬɚɜɤɚ ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ ɧɚ ɞɨɦ, 
ɫɬɨɢɦɨɫɬɶ ɚɦɛɭɥɚɬɨɪɧɨɝɨ ɭɯɨɞɚ ɡɚ ɛɨɥɶɧɵɦɢ ɢ ɫɨɞɟɪɠɚɧɢɟ ɜ ɞɨɦɚɯ ɩɪɟɫɬɚɪɟɥɵɯ ɢ 
ɢɧɜɚɥɢɞɨɜ. ȼ ȼɟɥɢɤɨɛɪɢɬɚɧɢɢ ɜ ɩɨɬɪɟɛɢɬɟɥɶɫɤɭɸ ɤɨɪɡɢɧɭ ɡɚɥɨɠɟɧɵ ɪɚɫɯɨɞɵ ɧɚ 
ɲɚɦɩɚɧɫɤɨɟ, ɆɊγ-ɩɥɟɟɪ, ɚɤɭɫɬɢɱɟɫɤɭɸ ɝɢɬɚɪɭ, ɛɨɥɶɲɨɣ ɩɟɪɟɱɟɧɶ ɬɨɜɚɪɨɜ ɞɥɹ ɞɨɦɚ, 
ɜɤɥɸɱɚɹ ɞɜɟɪɧɵɟ ɪɭɱɤɢ. ȼ ɧɨɜɭɸ ɩɨɬɪɟɛɢɬɟɥɶɫɤɭɸ ɤɨɪɡɢɧɭ ɂɬɚɥɢɢ ɜɯɨɞɹɬ ɮɥɟɲ-ɤɚɪɬɵ, 
ɮɢɥɶɦɵ ɧɚ DVD, ɬɚɪɢɮɵ ɧɚ ɫɪɟɞɫɬɜɚ ɤɨɦɦɭɧɢɤɚɰɢɢ ɢ ɡɚɬɪɚɬɵ ɧɚ ɩɢɬɚɧɢɟ. Ɏɪɚɧɰɭɡɵ 
ɡɚɥɨɠɢɥɢ ɜ ɫɜɨɸ ɩɨɬɪɟɛɢɬɟɥɶɫɤɭɸ ɤɨɪɡɢɧɭ ɬɚɤɠɟ ɪɚɫɯɨɞɵ ɧɚ ɩɨɫɟɳɟɧɢɟ ɩɚɪɢɤɦɚɯɟɪɫɤɨɣ, 
ɩɨɤɭɩɤɭ ɥɚɤɨɜ ɞɥɹ ɜɨɥɨɫ, ɝɟɥɟɣ ɞɥɹ ɞɭɲɚ ɢ ɞɪɭɝɢɯ ɤɨɫɦɟɬɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɪɚɫɯɨɞɵ ɧɚ 
ɨɩɥɚɬɭ ɭɫɥɭɝ ɧɹɧɢ ɞɥɹ ɪɟɛɟɧɤɚ, ɚɪɟɧɞɭ ɚɜɬɨɦɨɛɢɥɟɣ, ɩɪɨɟɡɞ ɜ ɬɚɤɫɢ ɢ ɫɬɨɢɦɨɫɬɶ ɤɨɪɦɚ ɞɥɹ 
ɞɨɦɚɲɧɢɯ ɠɢɜɨɬɧɵɯ ДβЖ. 

ɋɪɚɜɧɟɧɢɟ ɩɨɷɥɟɦɟɧɬɧɨɝɨ ɫɨɫɬɚɜɚ ɭɤɪɚɢɧɫɤɨɣ ɢ ɟɜɪɨɩɟɣɫɤɨɣ ɩɨɬɪɟɛɢɬɟɥɶɫɤɨɣ 
ɤɨɪɡɢɧɵ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɪɹɞ ɫɥɟɞɭɸɳɢɯ ɜɵɜɨɞɨɜμ 

- ɩɨɞɯɨɞɵ ɤ ɮɨɪɦɢɪɨɜɚɧɢɸ ɩɨɬɪɟɛɢɬɟɥɶɫɤɨɣ ɤɨɪɡɢɧɵ ɜ ɍɤɪɚɢɧɟ ɢ ɡɚɩɚɞɧɵɯ ɫɬɪɚɧɚɯ 
ɤɚɪɞɢɧɚɥɶɧɨ ɨɬɥɢɱɚɸɬɫɹ - ɩɨɬɪɟɛɢɬɟɥɶɫɤɚɹ ɤɨɪɡɢɧɚ ɟɜɪɨɩɟɣɰɚ ɫɤɥɚɞɵɜɚɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɚ ɪɨɫɬɚ ɨɛɳɟɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɧɨɫɬɟɣ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ 
ɭɤɪɚɢɧɰɵ ɞɨ ɫɢɯ ɩɨɪ ɠɢɜɭɬ ɩɨ ɦɟɪɤɚɦ «ɫɨɜɟɬɫɤɨɝɨ» ɩɭɪɢɬɚɧɫɤɨɝɨ ɨɛɪɚɡɚ ɢ ɭɪɨɜɧɹ ɠɢɡɧɢν 

- ɜ ɫɬɪɚɧɚɯ ȿɋ ɩɨɬɪɟɛɢɬɟɥɶɫɤɚɹ ɤɨɪɡɢɧɚ ɮɨɪɦɢɪɭɟɬɫɹ ɢɡ ɨɰɟɧɤɢ ɬɨɝɨ, ɧɚ ɱɬɨ ɪɟɚɥɶɧɨ 
ɢ ɫɤɨɥɶɤɨ ɩɨɬɪɚɬɢɥ ɞɟɧɶɝɢ ɫɪɟɞɧɟɫɬɚɬɢɫɬɢɱɟɫɤɢɣ ɩɨɬɪɟɛɢɬɟɥɶ, ɚ ɧɟ ɩɨ ɧɟ ɜɵɞɭɦɚɧɧɵɦ 
ɧɨɪɦɚɦ ɩɨɬɪɟɛɥɟɧɢɹ, ɪɚɫɫɱɢɬɚɧɧɵɦ ɧɚ ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɨ ɡɚɪɚɧɟɟ ɞɟɲɟɜɨɣ ɪɚɛɨɱɟɣ ɫɢɥɵν 

- ɫɩɢɫɨɤ ɬɨɜɚɪɨɜ ɢ ɭɫɥɭɝ ɜ ɩɨɬɪɟɛɢɬɟɥɶɫɤɨɣ ɤɨɪɡɢɧɟ ɫɪɟɞɧɟɝɨ ɟɜɪɨɩɟɣɰɚ ɨɬɪɚɠɚɟɬ 
ɫɨɜɪɟɦɟɧɧɵɟ ɬɟɧɞɟɧɰɢɢ ɢ ɪɚɡɜɢɬɢɟ ɬɟɯɧɨɥɨɝɢɣ, ɢ ɪɟɝɭɥɹɪɧɨ ɨɛɧɨɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ 
ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɜɨɞɢɦɵɯ ɤɚɠɞɵɟ ɩɹɬɶ ɢɫɫɥɟɞɨɜɚɧɢɣ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɪɚɡɥɢɱɧɵɯ 
ɫɨɰɢɚɥɶɧɵɯ ɝɪɭɩɩν 

- ɨɩɪɟɞɟɥɹɹ ɫɨɫɬɚɜ ɩɨɬɪɟɛɢɬɟɥɶɫɤɨɣ ɤɨɪɡɢɧɵ ɡɚɩɚɞɧɵɟ ɬɟɨɪɟɬɢɤɢ ɢ ɩɪɚɤɬɢɤɢ 
ɭɱɢɬɵɜɚɸɬ ɫɜɹɡɶ ɦɟɠɞɭ ɟɟ ɫɬɨɢɦɨɫɬɶɸ ɢ ɫɭɦɦɨɣ ɩɪɨɠɢɬɨɱɧɨɝɨ ɦɢɧɢɦɭɦɚ. Ⱥɤɬɭɚɥɶɧɨɫɬɶ 
ɞɚɧɧɨɝɨ ɡɚɦɟɱɚɧɢɹ ɩɨɞɱɟɪɤɢɜɚɟɬɫɹ ɬɟɦ, ɱɬɨ 5γ,5% ɨɬ ɩɪɨɠɢɬɨɱɧɨɝɨ ɦɢɧɢɦɭɦɚ ɫɪɟɞɧɢɣ 
ɭɤɪɚɢɧɟɰ ɬɪɚɬɢɬ ɧɚ ɩɪɨɞɭɤɬɵ ɩɢɬɚɧɢɹ, ɜ ɬɨ ɜɪɟɦɹ, ɤɚɤ ɜ ɂɫɩɚɧɢɢ, Ɏɪɚɧɰɢɢ ɢ Ƚɟɪɦɚɧɢɢ 
ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɧɟ ɩɪɟɜɵɲɚɟɬ 1γ% ДγЖ. Ɉɬɦɟɱɟɧɧɚɹ ɪɚɡɧɢɰɚ ɜ ɫɬɪɭɤɬɭɪɟ ɢ ɜɟɥɢɱɢɧɟ 
ɩɪɨɠɢɬɨɱɧɨɝɨ ɦɢɧɢɦɭɦɚ ɭɤɪɚɢɧɰɟɜ ɢ ɟɜɪɨɩɟɣɰɟɜ ɜɵɡɜɚɧɚ ɪɚɡɥɢɱɢɹɦɢ ɩɪɢɧɰɢɩɨɜ ɟɝɨ 
ɮɨɪɦɢɪɨɜɚɧɢɹ. ɉɪɨɠɢɬɨɱɧɵɣ ɦɢɧɢɦɭɦ ɟɜɪɨɩɟɣɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɬɨɢɦɨɫɬɢ 
ɩɨɬɪɟɛɢɬɟɥɶɫɤɨɝɨ ɧɚɛɨɪɚ, ɧɚɩɪɨɬɢɜ, ɩɪɨɠɢɬɨɱɧɵɣ ɦɢɧɢɦɭɦ  ɢ ɫɬɨɢɦɨɫɬɶ ɩɨɬɪɟɛɢɬɟɥɶɫɤɨɣ 
ɤɨɪɡɢɧɵ ɭɤɪɚɢɧɰɚ  ɮɢɤɫɢɪɭɸɬɫɹ ɧɚ ɨɩɪɟɞɟɥɟɧɧɨɦ ɭɪɨɜɧɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ 
ɪɚɡɪɵɜ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɩɪɨɰɟɫɫɨɜμ ɢɧɮɥɹɰɢɢ ɢ ɞɢɧɚɦɢɤɢ ɭɪɨɜɧɹ ɧɨɦɢɧɚɥɶɧɵɯ ɞɨɯɨɞɨɜ 
ɧɚɫɟɥɟɧɢɹ. ɍɪɨɜɟɧɶ ɢɧɮɥɹɰɢɢ (ɢɧɞɟɤɫ ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɯ ɰɟɧ) ɫɬɪɟɦɢɬɟɥɶɧɨ ɪɚɫɬɟɬ, ɭɪɨɜɟɧɶ 
ɛɥɚɝɨɫɨɫɬɨɹɧɢɹ ɨɛɳɟɫɬɜɚ ɫɬɪɟɦɢɬɟɥɶɧɨ ɩɚɞɚɟɬ.  

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɫɤɪɭɱɢɜɚɟɬɫɹ ɫɥɟɞɭɸɳɚɹ «ɩɨɪɨɱɧɚɹ ɫɩɢɪɚɥɶ»μ ɞɟɲɟɜɚɹ 
ɩɨɬɪɟɛɢɬɟɥɶɫɤɚɹ ɤɨɪɡɢɧɚ - ɧɢɡɤɢɣ ɩɪɨɠɢɬɨɱɧɵɣ ɦɢɧɢɦɭɦ - ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ ɫɨɰɢɚɥɶɧɵɟ 
ɜɵɩɥɚɬɵ - ɦɚɥɟɧɶɤɢɟ ɡɚɪɩɥɚɬɵ ɢ ɩɟɧɫɢɢ - ɫɧɢɠɚɸɳɢɣɫɹ ɭɪɨɜɟɧɶ ɞɨɫɬɚɬɤɚ ɢ ɜ ɰɟɥɨɦ ɠɢɡɧɢ 
ɧɚɫɟɥɟɧɢɹ, ɩɟɪɟɯɨɞɹɳɢɣ ɜ ɛɟɞɧɨɫɬɶ. ɉɨ ɦɟɬɨɞɢɤɟ ɈɈɇ, ɧɢɠɧɟɣ ɝɪɚɧɢɰɟɣ, ɡɚ ɤɨɬɨɪɨɣ 
ɧɚɱɢɧɚɟɬɫɹ ɛɟɞɧɨɫɬɶ, ɫɱɢɬɚɟɬɫɹ ɫɭɦɦɚ, ɪɚɜɧɚɹ 510 ɞɨɥɥɚɪɚɦ ɜ ɦɟɫɹɰ. ɋɬɨɢɦɨɫɬɶ 
ɭɤɪɚɢɧɫɤɨɣ ɩɨɬɪɟɛɢɬɟɥɶɫɤɨɣ ɤɨɪɡɢɧɵ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɞɥɹ ɬɪɭɞɨɫɩɨɫɨɛɧɵɯ ɥɢɰ 
ɫɨɫɬɚɜɥɹɟɬ 1β18 ɝɪɧ, ɞɥɹ ɥɢɰ, ɩɨɬɟɪɹɜɲɢɯ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ (ɩɟɧɫɢɨɧɟɪɨɜ) - 894 ɝɪɧ Д4Ж. 
ɋ ɭɱɟɬɨɦ ɜɵɪɨɫɲɟɝɨ ɤɭɪɫɚ ɞɨɥɥɚɪɚ ɫɬɨɢɦɨɫɬɶ ɩɨɬɪɟɛɢɬɟɥɶɫɤɨɣ ɤɨɪɡɢɧɵ ɞɥɹ 
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ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɥɢɰ  ɫɨɫɬɚɜɥɹɟɬμ 9γ,5 ɞɨɥɥɚɪɚ ɢ 68,7 ɞɨɥɥɚɪɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ Д5Ж. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɧɚɫɟɥɟɧɢɟ ɍɤɪɚɢɧɵ ɠɢɜɟɬ ɡɚ ɱɟɪɬɨɣ ɛɟɞɧɨɫɬɢ.  ɉɪɢɱɟɦ, ɪɚɡɦɟɪ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɩɨɦɨɳɢ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɦɚɥ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɂɚɤɨɧɨɦ ɍɤɪɚɢɧɵ "Ɉ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɨɰɢɚɥɶɧɨɣ ɩɨɦɨɳɢ ɦɚɥɨɨɛɟɫɩɟɱɟɧɧɵɦ ɫɟɦɶɹɦ" ɜ β014 ɝɨɞɭ ɭɪɨɜɟɧɶ 
ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɠɢɬɨɱɧɨɝɨ ɦɢɧɢɦɭɦɚ (ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɣ ɦɢɧɢɦɭɦ) ɞɥɹ ɧɚɡɧɚɱɟɧɢɹ 
ɩɨɦɨɳɢ ɜ ɩɪɨɰɟɧɬɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ ɤ ɩɪɨɠɢɬɨɱɧɨɦɭ ɦɢɧɢɦɭɦɭ ɞɥɹ ɨɫɧɨɜɧɵɯ ɫɨɰɢɚɥɶɧɵɯ 
ɢ ɞɟɦɨɝɪɚɮɢɱɟɫɤɢɯ ɝɪɭɩɩ ɧɚɫɟɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬμ ɞɥɹ ɬɪɭɞɨɫɩɨɫɨɛɧɵɯ ɥɢɰ  - β1%, ɞɥɹ ɞɟɬɟɣ 
- 85%, ɞɥɹ ɥɢɰ, ɭɬɪɚɬɢɜɲɢɯ ɬɪɭɞɨɫɩɨɫɨɛɧɨɫɬɶ, ɢ ɢɧɜɚɥɢɞɨɜ -100% ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 
ɩɪɨɠɢɬɨɱɧɨɝɨ ɦɢɧɢɦɭɦɚ. Ɋɚɡɦɟɪ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɨɰɢɚɥɶɧɨɣ ɩɨɦɨɳɢ 
ɦɚɥɨɨɛɟɫɩɟɱɟɧɧɵɦ ɫɟɦɶɹɦ ɜ β014 ɝɨɞɭ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɛɨɥɟɟ 75 % ɨɬ ɭɪɨɜɧɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɩɪɨɠɢɬɨɱɧɨɝɨ ɦɢɧɢɦɭɦɚ ɞɥɹ ɫɟɦɶɢ. 

ȼɨɩɪɨɫ, ɫɬɨɢɬ ɥɢ ɭɜɟɥɢɱɢɜɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɩɪɨɠɢɬɨɱɧɵɣ ɦɢɧɢɦɭɦ, ɹɜɥɹɟɬɫɹ ɜ 
ɷɬɨɦ ɫɦɵɫɥɟ ɪɢɬɨɪɢɱɟɫɤɢɦ, ɟɫɥɢ ɭɱɢɬɵɜɚɬɶ ɫɚɦɨ ɡɧɚɱɟɧɢɟ ɷɬɨɝɨ ɩɨɧɹɬɢɹ - ɦɢɧɢɦɚɥɶɧɚɹ 
ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɪɨɞɭɤɬɨɜ ɢ ɭɫɥɭɝ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɵ ɱɟɥɨɜɟɤɭ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɢ 
ɩɨɞɞɟɪɠɚɧɢɹ ɟɝɨ ɡɞɨɪɨɜɶɹ ɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ. Ʉɚɤ ɫɱɢɬɚɸɬ ɦɧɨɝɢɟ ɫɩɟɰɢɚɥɢɫɬɵ, ɫɨɫɬɚɜ 
ɩɨɬɪɟɛɢɬɟɥɶɫɤɨɣ ɤɨɪɡɢɧɵ, ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɪɨɠɢɬɨɱɧɵɣ ɦɢɧɢɦɭɦ   ɞɨɥɠɧɵ ɛɵɬɶ 
ɭɜɟɥɢɱɟɧɵ, ɤɚɤ ɦɢɧɢɦɭɦ ɜɞɜɨɟ, ɭɱɢɬɵɜɚɹ ɩɪɟɞɩɨɥɚɝɚɟɦɨɟ ɚɧɚɥɢɬɢɤɚɦɢ ɩɨɞɨɪɨɠɚɧɢɟ 
ɩɪɨɞɭɤɬɨɜ ɩɢɬɚɧɢɹ ɟɳɟ ɧɚ 15% ɤ ɤɨɧɰɭ β014 ɝɨɞɚ. 

Ʌɢɬɟɪɚɬɭɪɚ: 
1. Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ http://ovplo.io.ua/s421449/potrebitelskaya_korzina 
2. Ɋɟɠɢɦ ɞɨɫɬɭɩɚμhttp://dialogs.org.ua/ru/periodic/page33761.html 
3. Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ http://deinega.kiev.ua/rus/novosti/potrebitelskuyu-korzinu-ukrainczev-

peresmotryat.html. 
4. Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ http://bizresurs.com.ua/stat_pm.html. 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚμ http://www.rbc.ua/rus/currency/USD 
 

ɌɊȺɇɋɇȺɐȱɈɇȺɅɖɇɂɃ ȻȺɇɄȱȼɋɖɄɂɃ ɄȺɉȱɌȺɅ ɌȺ ɈɋɇɈȼɇȱ ɌȿɇȾȿɇɐȱȲ 
ɃɈȽɈ ɊɈɁȼɂɌɄɍ  

ɒɤɨɥɶɧɿɤɨɜɚ Ɍ.Ⱥ. ɝɪɭɩɚ ȿɉ-14ɞ 
ɧɚɭɤɨɜɢɣ ɤɟɪɿɜɧɢɤ  Ɉɜєɱɤɿɧɚ Ɉ.Ⱥ. ɤ.ɟ.ɧ., ɞɨɰ. 

Ɍɟɯɧɨɥɨɝɿɱɧɢɣ ɿɧɫɬɢɬɭɬ ɋɇɍ ɿɦ. ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ (ɦ. ɋєɜєɪɨɞɨɧɟɰɶɤ) 
Ɉɫɧɨɜɧɢɦɢ ɫɭɛ’єɤɬɚɦɢ ɦɿɠɧɚɪɨɞɧɨʀ ɛɚɧɤɿɜɫɶɤɨʀ ɫɩɪɚɜɢ ɫɶɨɝɨɞɧɿ є ɬɪɚɧɫɧɚɰɿɨɧɚɥɶɧɿ 

ɛɚɧɤɢ (ɌɇȻ). ȿɤɫɩɟɪɬɢ ɈɈɇ ɞɨ ɬɪɚɧɫɧɚɰɿɨɧɚɥɶɧɢɯ ɜɿɞɧɨɫɹɬɶ ɛɚɧɤɢ ɡ ɚɤɬɢɜɚɦɢ ɧɟ ɦɟɧɲɟ β 
ɦɥɪɞ ɞɨɥ. ɿ ɜɥɚɫɧɨɸ ɦɟɪɟɠɟɸ ɮɿɥɿɣ ɧɟ ɦɟɧɲɟ ɧɿɠ ɭ ɩ’ɹɬɢ ɿɧɨɡɟɦɧɢɯ ɞɟɪɠɚɜɚɯ. ɍ ɞɚɧɨɦɭ 
ɜɢɡɧɚɱɟɧɧɿ ɫɩɨɫɬɟɪɿɝɚєɬɶɫɹ ɤɿɥɶɤɿɫɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɌɇȻ, ɹɤɚ ɞɨɩɨɦɚɝɚє ɜɢɡɧɚɱɢɬɢ ɣɨɝɨ 
ɦɿɰɶ, ɞɚɬɢ ɨɰɿɧɤɭ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɫɢɥ ɭ ɛɚɧɤɿɜɫɶɤɨɦɭ ɫɟɤɬɨɪɿ ɧɚ ɦɿɠɧɚɪɨɞɧɨɦɭ ɪɿɜɧɿ. 
ɋɭɬɧɿɫɬɶ ɌɇȻ ɪɨɡɤɪɢɜɚєɬɶɫɹ ɜ ʀɯ  ɹɤɿɫɧɿɣ ɯɚɪɚɤɬɟɪɢɫɬɢɰɿ, ɡɚ ɹɤɨɸ ɜɨɧɢ ɩɪɟɞɫɬɚɜɥɹɸɬɶɫɹ ɹɤ 
ɪɿɡɧɨɜɢɞ ɦɿɠɧɚɪɨɞɧɨʀ ɤɪɟɞɢɬɧɨ-ɮɿɧɚɧɫɨɜɨʀ ɨɪɝɚɧɿɡɚɰɿʀ ɭɧɿɜɟɪɫɚɥɶɧɨɝɨ ɬɢɩɭ, ɛɿɥɶɲɚ 
ɱɚɫɬɢɧɚ ɤɚɩɿɬɚɥɭ ɹɤɨʀ - ɧɚɰɿɨɧɚɥɶɧɚ ɡ ɲɢɪɨɤɨ ɪɨɡɝɚɥɭɠɟɧɨɸ ɦɟɪɟɠɟɸ ɧɚɰɿɨɧɚɥɶɧɢɯ ɬɚ 
ɡɚɤɨɪɞɨɧɧɢɯ ɩɿɞɪɨɡɞɿɥɿɜ. ɌɇȻ - ɝɨɥɨɜɧɚ ɨɪɝɚɧɿɡɚɰɿɣɧɚ ɮɨɪɦɚ ɬɪɚɧɫɧɚɰɿɨɧɚɥɶɧɨɝɨ 
ɛɚɧɤɿɜɫɶɤɨɝɨ ɤɚɩɿɬɚɥɭ (ɌɇȻɄ), ɹɤɢɣ ɜɜɚɠɚєɬɶɫɹ ɞɨɫɬɚɬɧɶɨ ɫɤɥɚɞɧɨɸ ɞɿɚɥɟɤɬɢɱɧɨɸ 
ɤɚɬɟɝɨɪɿєɸ. Ɇɟɬɨɸ ɞɚɧɢɯ ɬɟɡ є ɜɢɡɧɚɱɟɧɧɹ ɨɫɨɛɥɢɜɨɫɬɟɣ ɌɇȻɄ ɿ ɫɭɱɚɫɧɢɯ ɬɟɧɞɟɧɰɿɣ ɣɨɝɨ 
ɪɨɡɜɢɬɤɭ. 

Ɍɪɚɧɫɧɚɰɿɨɧɚɥɶɧɢɣ ɛɚɧɤɿɜɫɶɤɢɣ ɤɚɩɿɬɚɥ - ɰɟ ɫɭɤɭɩɧɿɫɬɶ ɝɪɨɲɨɜɢɯ ɤɚɩɿɬɚɥɿɜ, 
ɡɚɥɭɱɟɧɢɯ ɬɪɚɧɫɧɚɰɿɨɧɚɥɶɧɢɦɢ ɛɚɧɤɚɦɢ ɞɥɹ ɤɪɟɞɢɬɧɨ-ɪɨɡɪɚɯɭɧɤɨɜɢɯ ɬɚ ɿɧɲɢɯ ɨɩɟɪɚɰɿɣ ɭ 
ɪɿɡɧɢɯ ɤɪɚʀɧɚɯ ɫɜɿɬɭ ɡ ɦɟɬɨɸ ɨɬɪɢɦɚɧɧɹ ɧɚɣɛɿɥɶɲɨɝɨ ɩɪɢɛɭɬɤɭ.  əɤɳɨ ɭ 60-70-ɬɿ ɪɨɤɢ 
ɦɨɠɧɚ ɛɭɥɨ ɱɿɬɤɨ ɜɢɡɧɚɱɢɬɢ ɧɚɰɿɨɧɚɥɶɧɭ ɧɚɥɟɠɧɿɫɬɶ ɌɇȻɄ, ɬɨ ɡɚɪɚɡ ɜɿɧ ɩɨɫɬɭɩɨɜɨ ɡ 
ɨɞɧɨɧɚɰɿɨɧɚɥɶɧɨɝɨ ɩɟɪɟɬɜɨɪɸєɬɶɫɹ ɭ ɛɚɝɚɬɨɧɚɰɿɨɧɚɥɶɧɢɣ. Ɏɨɪɦɚ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɌɇȻɄ 

http://ovplo.io.ua/s421449/potrebitelskaya_korzina
http://dialogs.org.ua/ru/periodic/page33761.html
http://deinega.kiev.ua/rus/novosti/potrebitelskuyu-korzinu-ukrainczev-peresmotryat.html
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http://www.rbc.ua/rus/currency/USD
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ɬɿɥɶɤɢ ɡɚ ɪɚɯɭɧɨɤ ɧɚɰɿɨɧɚɥɶɧɢɯ ɤɨɲɬɿɜ ɩɨɫɬɭɩɨɜɨ ɜɿɞɦɢɪɚє ɡɚɜɞɹɤɢ ɪɨɡɜɢɬɤɭ ɫɜɿɬɨɜɨɝɨ 
ɮɿɧɚɧɫɨɜɨɝɨ ɪɢɧɤɭ. Ⱥɤɰɿʀ ɌɇȻ ɩɪɨɞɚɸɬɶɫɹ ɧɚ ɦɿɠɧɚɪɨɞɧɨɦɭ ɪɢɧɤɭ ɚɤɰɿɣ, ɿ ʀɯɧɿɦɢ 
ɜɥɚɫɧɢɤɚɦɢ є ɚɤɰɿɨɧɟɪɢ ɪɿɡɧɢɯ ɤɪɚʀɧ. Ɉɬɠɟ, ɌɇȻɄ ɡɚɥɢɲєɬɶɫɹ ɧɚɰɿɨɧɚɥɶɧɢɦ ɡɚ 
ɩɨɯɨɞɠɟɧɧɹɦ ɬɚ ɫɬɚɧɨɜɢɬɶɫɹ ɦɿɠɧɚɪɨɞɧɢɦ (ɛɚɝɚɬɨɧɚɰɿɨɧɚɥɶɧɢɦ) ɡɚ ɫɮɟɪɨɸ ɞɿɹɥɶɧɨɫɬɿ. 
ȼɿɧ ɨɞɧɨɱɚɫɧɨ ɜɢɫɬɭɩɚє ɫɤɥɚɞɨɜɨɸ ɧɚɰɿɨɧɚɥɶɧɨʀ ɟɤɨɧɨɦɿɤɢ ɿ ɜɚɠɥɢɜɢɦ ɟɥɟɦɟɧɬɨɦ 
ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɫɜɿɬɨɜɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ. Ʉɨɥɢ ɛɚɧɤɿɜɫɶɤɢɣ ɤɚɩɿɬɚɥ ɩɟɪɟɯɨɞɢɬɶ ɡɚ 
ɧɚɰɿɨɧɚɥɶɧɿ ɦɟɠɿ, ɜɿɧ ɞɟɦɨɧɫɬɪɭє ɬɚɤɿ ɬɟɧɞɟɧɰɿʀμ 

- ɬɪɚɧɫɧɚɰɿɨɧɚɥɿɡɚɰɿɸ, ɹɤɚ ɬɪɚɤɬɭєɬɶɫɹ ɹɤ ɛɚɝɚɬɨɩɥɚɧɨɜɟ ɹɜɢɳɟ, ɩɪɟɞɫɬɚɜɥɹɸɱɢ ɜ 
ɫɭɱɚɫɧɢɯ ɭɦɨɜɚɯ ɩɟɪɟɦɿɳɟɧɧɹ ɡɧɚɱɧɨʀ ɱɚɫɬɢɧɢ ɚɤɬɢɜɿɜ ɛɚɧɤɿɜ ɡɚ ɤɨɪɞɨɧ, ɛɚɡɭɜɚɧɧɹ ɡɚ 
ɦɟɠɚɦɢ ɤɪɚʀɧɢ ɛɚɧɤɿɜɫɶɤɢɯ ɩɨɫɥɭɝ. ɉɪɨɬɟ ɿɫɧɭɸɬɶ ɨɛ’єɤɬɢɜɧɿ ɮɚɤɬɨɪɢ, ɹɤɿ ɝɚɥɶɦɭɸɬɶ 
ɩɪɨɰɟɫ ɬɪɚɧɫɧɚɰɿɨɧɚɥɿɡɚɰɿʀ ɛɚɧɤɿɜɫɶɤɨɝɨ ɤɚɩɿɬɚɥɭ. ɋɟɪɟɞ ɧɢɯ - ɜɬɪɭɱɚɧɧɹ ɭɪɹɞɭ ɜ 
ɞɿɹɥɶɧɿɫɬɶ ɿɧɨɡɟɦɧɢɯ ɛɚɧɤɿɜ ɧɚ ɬɟɪɢɬɨɪɿʀ ɫɜɨʀɯ ɞɟɪɠɚɜ, ɹɤɟ ɩɨɜ’ɹɡɚɧɟ ɿɡ ɡɚɯɢɫɬɨɦ 
ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɧɚɰɿɨɧɚɥɶɧɨɝɨ ɛɚɧɤɿɜɫɶɤɨɝɨ ɤɚɩɿɬɚɥɭν 

- ɦɨɧɨɩɨɥɿɡɚɰɿɸ ɤɪɟɞɢɬɧɨ-ɮɿɧɚɧɫɨɜɨʀ ɫɮɟɪɢ ɫɜɿɬɨɜɨʀ ɟɤɨɧɨɦɿɤɢ, ɳɨ ɩɪɨɹɜɥɹєɬɶɫɹ ɜ 
ɭɤɪɭɩɧɟɧɧɿ ɛɚɧɤɿɜ (ɲɥɹɯɨɦ ɤɨɧɰɟɧɬɪɚɰɿʀ ɿ ɰɟɧɬɪɚɥɿɡɚɰɿʀ ʀɯ ɤɚɩɿɬɚɥɭ). ɍɫɶɨɝɨ ɭ ɫɜɿɬɿ ɧɚ 
ɩɨɱɚɬɤɭ ɏɏȱ ɫɬ. ɧɚɥɿɱɭɜɚɥɨɫɹ 847 ɧɚɣɤɪɭɩɧɿɲɢɯ ɛɚɧɤɿɜ ɡ ɛɚɥɚɧɫɨɜɨɸ ɜɚɪɬɿɫɬɸ ɩɨɧɚɞ 100 
ɦɥɪɞ ɞɨɥ., ɛɿɥɶɲɟ ɩɨɥɨɜɢɧɢ ɡ ɧɢɯ - єɜɪɨɩɟɣɫɶɤɿ. ɋɶɨɝɨɞɧɿ ɌɇȻ ɩɪɨɜɨɞɹɬɶ ɧɟɛɚɱɟɧɿ ɪɚɧɿɲɟ 
ɡɚ ɦɚɫɲɬɚɛɚɦɢ ɨɩɟɪɚɰɿʀ ɹɤ ɭ ɤɪɚʀɧɚɯ ɛɚɡɭɜɚɧɧɹ, ɬɚɤ ɿ ɡɚ ʀɯɧɿɦɢ ɦɟɠɚɦɢν ɩɿɞ ʀɯɧɿɦ 
ɤɨɧɬɪɨɥɟɦ ɩɟɪɟɛɭɜɚɸɬɶ ɜɚɥɸɬɧɿ ɬɚ ɮɿɧɚɧɫɨɜɿ ɡɜ’ɹɡɤɢ ɦɿɠ ɞɟɪɠɚɜɚɦɢ ɣ ɟɤɨɧɨɦɿɱɧɿ ɩɪɨɰɟɫɢ 
ɭ ɤɪɚʀɧɚɯ.  ɌɇȻ ɜɿɞɿɝɪɚɸɬɶ ɜɚɠɥɢɜɭ ɪɨɥɶ ɭ ɫɭɱɚɫɧɢɯ ɩɪɨɰɟɫɚɯ ɹɤ ɧɚ ɧɚɰɿɨɧɚɥɶɧɨɦɭ, ɬɚɤ ɿ ɧɚ 
ɦɿɠɧɚɪɨɞɧɨɦɭ ɪɿɜɧɿ. Ɂɚ ɬɪɢɞɰɹɬɢɪɿɱɧɢɣ ɩɟɪɿɨɞ ɡ 1970 ɩɨ β000 ɪɿɤ ɤɿɥɶɤɿɫɬɶ ɌɇȻ ɡɪɨɫɥɚ 
ɛɿɥɶɲɟ ɧɿɠ ɜɬɪɢɱɿ. Ⱦɨ ɧɚɣɛɿɥɶɲɢɯ ɛɚɧɤɿɜ ɫɜɿɬɭ, ɳɨ ɜɯɨɞɹɬɶ ɡɚ ɨɫɬɚɧɧɿɦɢ ɞɚɧɢɦɢ ɞɨ ɩɟɪɲɨʀ 
ɩ’ɹɬɿɪɤɢ ɌɇȻ ɡɚ ɤɚɩɿɬɚɥɨɦ ɩɟɪɲɨɝɨ ɩɨɪɹɞɤɭ  ɜɿɞɧɨɫɹɬɶ CТЭТРЫШЮЩ (ɋɒȺ), εТгЮСШ FТЧКЧМТКХ 
GЫШЮЩ (əɩɨɧɿɹ), BКЧФ ШП AЦОЫТМК CШЫЩ. (ɋɒȺ), JP εШЫРКЧ CСКЬО & CШ. (ɋɒȺ), HSBC 
HШХНТЧРЬ (ȼɟɥɢɤɚ Ȼɪɢɬɚɧɿɹ) Д1Жν 

- ɿɧɮɨɪɦɚɬɢɡɚɰɿɸ ɫɜɿɬɨɜɢɯ ɤɪɟɞɢɬɧɨ-ɛɚɧɤɿɜɫɶɤɢɯ ɨɩɟɪɚɰɿɣ ɜ ɩɪɨɰɟɫɿ ɫɬɜɨɪɟɧɧɹ 
ɜɫɟɫɜɿɬɧɶɨʀ ɛɚɧɤɿɜɫɶɤɨʀ ɦɟɪɟɠɿ ɡ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɫɭɱɚɫɧɢɯ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɹɤɿ 
ɫɬɚɸɬɶ ɭɦɨɜɨɸ ɿ ɜɢɡɧɚɱɚɥɶɧɢɦ ɮɚɤɬɨɪɨɦ ɪɨɛɨɬɢ ɌɇȻ, ɡɚɛɟɡɩɟɱɭɸɬɶ ʀɦ  ɲɜɢɞɤɢɣ ɞɨɫɬɭɩ 
ɞɨ ɞɚɧɢɯ ɳɨɞɨ ɩɨɜɟɞɿɧɤɢ ɤɥɿєɧɬɿɜ ɬɚ ɤɨɧɤɭɪɟɧɬɿɜ ɭ ɪɿɡɧɢɯ ɤɪɚʀɧɚɯ ɫɜɿɬɭ, ɫɬɚɧɭ ɝɚɥɭɡɟɣ ɬɚ 
ɪɢɧɤɿɜ  ɬɨɳɨν 

- ɡɞɿɣɫɧɟɧɧɹ ɩɨɞɜɿɣɧɨɝɨ ɜɩɥɢɜɭ ɌɇȻɄ ɧɚ ɤɪɟɞɢɬɧɭ ɫɮɟɪɭ ɤɪɚʀɧ-ɩɪɢɣɦɚɱɿɜ, ɚ ɫɚɦɟμ ɡ 
ɨɞɧɨɝɨ ɛɨɤɭ, ɌɇȻɄ ɡɛɟɪɿɝɚє ɧɚɰɿɨɧɚɥɶɧɿ ɨɫɨɛɥɢɜɨɫɬɿ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɿ ɜɨɞɧɨɱɚɫ ɧɚɛɭɜɚє 
ɪɢɫ ɛɚɧɤɿɜɫɶɤɨɝɨ ɤɚɩɿɬɚɥɭ ɬɿєʀ ɞɟɪɠɚɜɢ, ɧɚ ɬɟɪɢɬɨɪɿʀ ɹɤɨʀ ɜɿɧ ɩɨɱɢɧɚє ɞɿɹɬɢν ɚɤɬɢɜɧɿɲɟ 
ɜɢɤɨɧɭє ɩɨɫɟɪɟɞɧɢɰɶɤɭ ɮɭɧɤɰɿɸ ɜ ɨɛɦɿɧɿ ɡɧɚɧɧɹɦɢ, ɮɨɪɦɭє ɫɭɤɭɩɧɭ ɪɨɛɨɱɭ ɫɢɥɭ ɜ 
ɛɚɧɤɿɜɫɶɤɿɣ ɫɮɟɪɿ ɧɚ ɿɧɬɟɪɧɚɰɿɨɧɚɥɶɧɿɣ ɨɫɧɨɜɿν ɫɩɪɢɹє ɡɛɥɢɠɟɧɧɸ ɧɚɰɿɨɧɚɥɶɧɢɯ ɟɤɨɧɨɦɿɤν 
ɡ ɞɪɭɝɨɝɨ ɛɨɤɭ, ɌɇȻɄ ɧɚɜ’ɹɡɭє ɤɪɚʀɧɚɦ ɞɢɫɥɨɤɚɰɿʀ ɫɜɨʀ  ɦɟɯɚɧɿɡɦɢ ɧɚɞɚɧɧɹ ɩɨɫɥɭɝ, ɡɚɫɨɛɢ 
ɞɿʀ, ɧɚɫɚɞɠɭє ɫɩɟɰɢɮɿɱɧɿ ɪɢɫɢ ɫɜɨʀɯ ɨɪɝɚɧɿɡɚɰɿɣɧɢɯ ɫɬɪɭɤɬɭɪν ɜɬɪɭɱɚєɬɶɫɹ ɜ ɩɪɨɰɟɫ 
ɧɚɥɚɝɨɞɠɟɧɧɹ ɦɿɫɰɟɜɢɯ ɞɨɜɝɨɫɬɪɨɤɨɜɢɯ ɡɜ’ɹɡɤɿɜ ɩɪɨɦɢɫɥɨɜɢɯ ɤɨɦɩɚɧɿɣ ɿ ɛɚɧɤɿɜ ɤɪɚʀɧɢ-
ɩɪɢɣɦɚɱɚ, ɩɟɪɟɫɥɿɞɭɸɱɢ ɜɥɚɫɧɿ ɿɧɬɟɪɟɫɢν ɦɨɞɟɥɸє ɬɚɤɨɠ ɡ ɩɨɡɢɰɿɣ ɜɥɚɫɧɢɯ ɿɧɬɟɪɟɫɿɜ 
ɦɿɠɧɚɪɨɞɧɿ ɡɜ’ɹɡɤɢ ɮɿɧɚɧɫɨɜɨɝɨ ɤɚɩɿɬɚɥɭ ɿ ɧɚɰɿɨɧɚɥɶɧɢɯ ɟɤɨɧɨɦɿɤ. 

Ɂɧɚɧɧɹ ɜɢɹɜɥɟɧɢɯ ɨɫɨɛɥɢɜɨɫɬɟɣ ɣ ɬɟɧɞɟɧɰɿɣ ɪɨɡɜɢɬɤɭ ɌɇȻ ɿ ɌɇȻɄ ɮɨɪɦɭє ɡɧɚɱɧɢɣ  
ɿɧɬɟɥɟɤɬɭɚɥɶɧɢɣ «ɛɚɝɚɠ» ɳɨɞɨ ɜɢɤɨɪɢɫɬɚɧɧɹ ɩɨɡɢɬɢɜɧɢɯ ɿ ɧɟɝɚɬɢɜɧɢɯ ɧɚɫɥɿɞɤɿɜ ɜɬɪɭɱɚɧɧɹ 
ɦɿɠɧɚɪɨɞɧɨɝɨ ɛɚɧɤɿɜɫɶɤɨɝɨ ɤɚɩɿɬɚɥɭ ɜ ɧɚɰɿɨɧɚɥɶɧɿ ɟɤɨɧɨɦɿɤɢ ɞɥɹ ɤɨɪɟɤɬɭɜɚɧɧɹ  ɬɚɤɬɢɱɧɢɯ 
ɡɚɞɚɱ ɣ ɫɬɪɚɬɟɝɿɱɧɢɯ ɧɚɩɪɹɦɤɿɜ ɪɨɡɜɢɬɤɭ ɜɥɚɫɧɨʀ ɤɪɟɞɢɬɧɨʀ ɫɮɟɪɢ, ɩɿɞɜɢɳɟɧɧɹ 
ɟɮɟɤɬɢɜɧɨɫɬɿ ɜɿɬɱɢɡɧɹɧɨʀ  ɤɪɟɞɢɬɧɨ-ɝɪɨɲɨɜɨʀ ɩɨɥɿɬɢɤɢ.   
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Ɍɟɯɧɨɥɨɝɿɱɧɢɣ ɿɧɫɬɢɬɭɬ ɋɇɍ ɿɦ. ȼɨɥɨɞɢɦɢɪɚ Ⱦɚɥɹ (ɦ. ɋєɜєɪɨɞɨɧɟɰɶɤ) 
ȼ ɫɭɱɚɫɧɿɣ ɟɤɨɧɨɦɿɱɧɿɣ ɥɿɬɟɪɚɬɭɪɿ ɩɨɧɹɬɬɹ «ɪɿɜɟɧɶ ɠɢɬɬɹ» ɪɨɡɭɦɿɸɬɶ ɭ  ɲɢɪɨɤɨɦɭ ɣ 

ɜɭɡɶɤɨɦɭ ɫɟɧɫɿ. ɍ ɲɢɪɨɤɨɦɭ ɪɨɡɭɦɿɧɧɿ ɪɿɜɟɧɶ ɠɢɬɬɹ – ɰɟ ɪɿɜɟɧɶ ɥɸɞɫɶɤɨɝɨ ɪɨɡɜɢɬɤɭ (ɫɬɚɧ 
ɡɞɨɪɨɜ'ɹ, ɦɨɠɥɢɜɨɫɬɿ ɧɚɫɟɥɟɧɧɹ ɞɥɹ ɡɚɞɨɜɨɥɟɧɧɹ ɫɜɨʀɯ ɩɨɬɪɟɛ) ɬɚ ɭɦɨɜɢ ɠɢɬɬєɞɿɹɥɶɧɨɫɬɿ 
ɧɚɫɟɥɟɧɧɹ (ɫɬɚɧ ɧɚɜɤɨɥɢɲɧɶɨɝɨ ɫɟɪɟɞɨɜɢɳɚ ɬɚ ɛɟɡɩɟɤɚ ɧɚɫɟɥɟɧɧɹ). Ɋɿɜɟɧɶ ɠɢɬɬɹ ɭ 
ɜɭɡɶɤɨɦɭ ɪɨɡɭɦɿɧɧɿ - ɰɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɿɜɧɿɜ ɫɩɨɠɢɜɚɧɧɹ ɧɚɫɟɥɟɧɧɹ ɿ ɫɬɭɩɟɧɹ 
ɡɚɞɨɜɨɥɟɧɧɹ ɣɨɝɨ ɩɨɬɪɟɛ (ɜɢɦɿɪɸɜɚɧɧɹ ɞɨɯɨɞɿɜ, ɜɢɬɪɚɬ ɣ ɨɰɿɧɤɚ ɪɿɜɧɹ  ɫɩɨɠɢɜɚɧɧɹ ɛɥɚɝ ɬɚ 
ɩɨɫɥɭɝ). 

ȼ ɨɫɧɨɜɿ ɬɥɭɦɚɱɟɧɧɹ ɩɨɧɹɬɬɹ «ɪɿɜɟɧɶ ɠɢɬɬɹ» ɭ ɛɭɞɶ-ɹɤɨɦɭ ɪɨɡɭɦɿɧɧɿ ɩɨɥɹɝɚє ɣɨɝɨ 
ɩɨɥɿɬɢɤɨ-ɟɤɨɧɨɦɿɱɧɟ ɜɢɡɧɚɱɟɧɧɹ ɹɤ ɟɤɨɧɨɦɿɱɧɨʀ ɤɚɬɟɝɨɪɿʀ, ɹɤɚ ɯɚɪɚɤɬɟɪɢɡɭє ɦɨɠɥɢɜɨɫɬɿ 
ɫɭɫɩɿɥɶɫɬɜɚ ɳɨɞɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɠɢɬɬɹ, ɞɿɹɥɶɧɨɫɬɿ ɬɚ ɜɫɟɛɿɱɧɨɝɨ ɪɨɡɜɢɬɤɭ. ɍ ɬɚɤɿɣ ɩɨɥɿɬɢɤɨ-
ɟɤɨɧɨɦɿɱɧɿɣ ɬɪɚɤɬɨɜɰɿ ɪɿɜɟɧɶ ɠɢɬɬɹμ ɩɨ-ɩɟɪɲɟ, ɜɢɪɚɠɚєɬɶɫɹ ɫɭɤɭɩɧɿɫɬɸ ɫɭɫɩɿɥɶɧɢɯ 
ɜɿɞɧɨɫɢɧ ɿ ɭɦɨɜ, ɳɨ ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ ɠɢɬɬɹ, ɩɪɚɰɸ, ɩɨɛɭɬ ɬɚ ɿɧɬɟɥɟɤɬɭɚɥɶɧɨ-ɤɭɥɶɬɭɪɧɢɣ 
ɪɨɡɜɢɬɨɤ ɥɸɞɟɣ, ʀɯ ɫɜɨɛɨɞɭ ɬɚ ɩɪɚɜɨɜɭ ɡɚɯɢɳɟɧɿɫɬɶν ɩɨ-ɞɪɭɝɟ, ɦɿɫɬɢɬɶ ɬɪɢ ɤɥɸɱɨɜɿ 
ɫɤɥɚɞɨɜɿμ ɫɬɚɧ ɞɨɛɪɨɛɭɬɭ ɧɚɫɟɥɟɧɧɹ, ɪɿɜɟɧɶ ɥɸɞɫɶɤɨɝɨ ɪɨɡɜɢɬɤɭ ɬɚ ɧɚɝɪɨɦɚɞɠɟɧɧɹ 
ɥɸɞɫɶɤɨɝɨ ɤɚɩɿɬɚɥɭν ɩɨ-ɬɪɟɬє, ɩɟɪɟɞɛɚɱɚє ɚɧɚɥɿɡ ɜɩɥɢɜɭ ɜɩɥɢɜɚє ɤɨɦɩɥɟɤɫɭ ɱɢɧɧɢɤɿɜ, 
ɫɟɪɟɞ ɹɤɢɯ ɞɿɹ ɤɪɢɡɨɜɢɯ ɮɚɤɬɨɪɿɜ ɜɢɡɧɚєɬɶɫɹ ɧɚɣɜɩɥɢɜɨɜɿɲɨɸ. ȼɪɚɯɨɜɭɸɱɢ ɜɢɳɟɫɤɚɡɚɧɟ, 
ɦɟɬɨɸ ɞɚɧɢɯ ɬɟɡ є ɧɚɞɚɧɧɹ ɭɡɚɝɚɥɶɧɟɧɨʀ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɫɧɨɜɧɢɯ ɫɤɥɚɞɨɜɢɯ ɤɚɬɟɝɨɪɿʀ 
«ɪɿɜɟɧɶ ɠɢɬɬɹ ɧɚɫɟɥɟɧɧɹ»  ɜ  ɭɦɨɜɚɯ ɤɪɢɡɨɜɨɝɨ ɣ ɩɨɫɬɤɪɢɡɨɜɨɝɨ ɪɨɡɜɢɬɤɭ ɭɤɪɚʀɧɫɶɤɨɝɨ 
ɫɭɫɩɿɥɶɫɬɜɚ.  

ɏɚɪɚɤɬɟɪɢɡɭɸɱɢ ɞɢɧɚɦɿɤɭ ɫɬɚɧɭ ɞɨɛɪɨɛɭɬɭ ɧɚɫɟɥɟɧɧɹ, ɫɥɿɞ ɜɿɞɡɧɚɱɢɬɢ, ɞɨ ɨɰɿɧɤɚ ɰɿєʀ 
ɜɚɠɥɢɜɿɲɨʀ ɫɤɥɚɞɨɜɨʀ ɪɿɜɧɹ ɠɢɬɬɹ ɧɚɫɟɥɟɧɧɹ ɦɨɠɟ ɫɩɢɪɚɬɢɫɹ ɧɚμ ɞɟɦɨɝɪɚɮɿɱɧɿ ɩɨɤɚɡɧɢɤɢ 
(ɪɿɜɟɧɶ ɫɦɟɪɬɧɨɫɬɿ, ɧɚɪɨɞɠɭɜɚɧɨɫɬɿ, ɬɪɢɜɚɥɿɫɬɶ ɠɢɬɬɹ, ɫɬɚɧ ɡɞɨɪɨɜ’ɹ, ɫɚɧɿɬɚɪɧɨ-ɝɿɝɿєɧɿɱɧɿ 
ɭɦɨɜɢ ɠɢɬɬɹ, ɬɨɳɨ)ν ɟɤɨɧɨɦɿɱɧɿ ɩɨɤɚɡɧɢɤɢ (ɭɦɨɜɢ ɩɪɚɰɿ ɬɚ ɡɚɣɧɹɬɿɫɬɶν ɞɨɯɨɞɢ ɣ ɜɢɬɪɚɬɢ 
ɧɚɫɟɥɟɧɧɹν ɜɚɪɬɿɫɬɶ ɠɢɬɬɹ ɿ ɫɩɨɠɢɜɱɿ ɰɿɧɢν ɫɨɰɿɚɥɶɧɟ ɡɚɛɟɡɩɟɱɟɧɧɹ)ν ɫɨɰɿɚɥɶɧɿ ɩɨɤɚɡɧɢɤɢ 
(ɧɚɹɜɧɿɫɬɶ ɡɚɫɨɛɿɜ ɩɟɪɟɫɭɜɚɧɧɹ, ɹɤɿɫɬɶ ɧɚɞɚɧɢɯ ɫɭɫɩɿɥɶɧɢɯ ɩɨɫɥɭɝ, ɨɪɝɚɧɿɡɚɰɿɹ ɜɿɞɩɨɱɢɧɤɭ, 
ɨɫɜɿɬɚ ɿ ɤɭɥɶɬɭɪɚ, ɫɜɨɛɨɞɚ ɥɸɞɢɧɢ). 

ȼ ɟɤɨɧɨɦɿɱɧɿɣ ɥɿɬɟɪɚɬɭɪɿ ɞɨɜɨɞɢɬɶɫɹ, ɳɨ ɧɢɡɶɤɢɣ ɫɬɚɧ ɞɨɛɪɨɛɭɬɭ ɧɚɫɟɥɟɧɧɹ 
ɛɟɡɩɨɫɟɪɟɞɧɶɨ ɨɛɭɦɨɜɥɟɧɢɣ ɤɪɢɡɨɜɢɦɢ ɹɜɢɳɚɦɢ ɭ ɜɿɬɱɢɡɧɹɧɿɣ ɬɚ ɫɜɿɬɨɜɿɣ ɟɤɨɧɨɦɿɰɿ. 
ȼɜɚɠɚєɬɶɫɹ, ɳɨ ɧɚɣɪɭɣɧɿɜɧɨɸ ɞɥɹ ɭɤɪɚʀɧɫɶɤɨʀ ɟɤɨɧɨɦɿɤɢ ɛɭɥɚ  ɟɤɨɧɨɦɿɱɧɚ ɤɪɢɡɚ ɤɿɧɰɹ 80-
ɯ – ɩɨɱɚɬɤɭ 90-ɯ ɪɨɤɿɜ ɦɢɧɭɥɨɝɨ ɫɬɨɪɿɱɱɹ, ɤɨɥɢ ɪɿɡɤɨ ɫɤɨɪɨɬɢɥɚɫɶ ɱɢɫɟɥɶɧɿɫɬɶ ɧɚɫɟɥɟɧɧɹ 
ɍɤɪɚʀɧɢμ ɡ 5β,β ɦɥɧ ɨɫɿɛ ɭ 199γ ɪɨɰɿ ɞɨ 49,5 ɦɥɧ ɨɫɿɛ ɭ β000 ɪɨɰɿ. ɐɟ ɫɬɚɥɨɫɹ ɡɚ ɪɚɯɭɧɨɤ 
ɡɧɚɱɧɨɝɨ ɫɤɨɪɨɱɟɧɧɹ ɧɚɪɨɞɠɭɜɚɧɨɫɬɿ, ɡɚɝɚɥɶɧɨɝɨ ɩɨɫɬɚɪɿɧɧɹ ɧɚɫɟɥɟɧɧɹ, ɡɪɨɫɬɚɧɧɹ 
ɫɦɟɪɬɧɨɫɬɿ, ɬɚ ɡɛɿɥɶɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɬɢɯ, ɯɬɨ ɡ ɩɨɥɿɬɢɱɧɢɯ ɬɚ ɟɤɨɧɨɦɿɱɧɢɯ ɩɪɢɱɢɧ, ɡɚɥɢɲɚɜ 
ɍɤɪɚʀɧɭ. ɉɪɢ ɰɶɨɦɭ ɫɥɿɞ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɬɪɢɜɚɥɿɫɬɶ ɠɢɬɬɹ ɜ ɍɤɪɚʀɧɿ ɮɿɤɫɭɜɚɥɚɫɶ ɦɚɣɠɟ ɧɚ 
10 ɪɨɤɿɜ ɦɟɧɲɨɸ, ɧɿɠ ɭ ɪɨɡɜɢɧɭɬɢɯ ɤɪɚʀɧɚɯ ɫɜɿɬɭ. ȼɢɫɨɤɨɸ ɬɚɤɨɠ ɜɿɞɡɧɚɱɚɥɚɫɶ 
ɫɦɟɪɬɧɿɫɬɶ ɧɚɫɟɥɟɧɧɹ ɭ ɩɪɚɰɟɡɞɚɬɧɨɦɭ ɜɿɰɿμ ɤɨɠɧɚ ɬɪɟɬɹ ɥɸɞɢɧɚ ɩɨɦɢɪɚɥɚ ɧɟ ɞɨɠɢɜɲɢ ɞɨ 
ɩɟɧɫɿɣɧɨɝɨ ɜɿɤɭ (ɧɢɧɿ ɡɿ ɡɛɿɥɶɲɟɧɧɹɦ ɩɟɧɫɿɣɧɨɝɨ ɜɿɤɭ ɜɿɪɨɝɿɞɧɿɫɬɶ ɬɚɤɨɝɨ ɞɨɠɢɬɬɹ ɡɧɚɱɧɨ 
ɡɦɟɧɲɭєɬɶɫɹ).  

ȿɤɨɧɨɦɿɱɧɚ ɤɪɢɡɚ ɩɨɱɚɬɤɭ 90-ɯ ɪɨɤɿɜ ɜɢɤɥɢɤɚɥɚ ɞɟɫɬɪɭɤɰɿɸ ɧɟ ɥɢɲɟ ɞɟɦɨɝɪɚɮɿɱɧɢɯ, 
ɚɥɟ ɣ ɟɤɨɧɨɦɿɱɧɢɯ, ɩɟɪɟɞ ɭɫɿɦ ɜɢɪɨɛɧɢɱɢɯ ɩɪɨɰɟɫɿɜ. Ɂɚɝɚɥɶɧɚ ɱɢɫɟɥɶɧɿɫɬɶ ɡɚɣɧɹɬɢɯ 
ɡɦɟɧɲɢɥɚɫɶ ɛɿɥɶɲ ɹɤ ɧɚ β5%, ɩɪɢ ɰɶɨɦɭ ɩɨɪɹɞ ɡ ɹɜɧɢɦ ɛɟɡɪɨɛɿɬɬɹɦ ɡɧɚɱɧɨɝɨ ɩɨɲɢɪɟɧɧɹ 
ɧɚɛɭɥɨ ɬɚɤ ɡɜɚɧɟ ɩɪɢɯɨɜɚɧɟ ɛɟɡɪɨɛɿɬɬɹ, ɫɭɬɧɿɫɬɶ ɹɤɨɝɨ ɩɨɥɹɝɚɥɚ ɭ ɬɨɦɭ, ɳɨ, ɮɨɪɦɚɥɶɧɨ 
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ɜɜɚɠɚɸɱɢɫɶ ɬɪɭɞɿɜɧɢɤɚɦɢ ɩɿɞɩɪɢєɦɫɬɜ, ɪɨɛɿɬɧɢɤɢ ɩɨ ɩɿɜɪɨɤɭ ɿ ɛɿɥɶɲɟ ɧɟ ɩɪɚɰɸɜɚɥɢ ɱɢ 
ɛɭɥɢ ɡɚɣɧɹɬɿ ɧɚ ɜɢɪɨɛɧɢɰɬɜɿ 1-β ɞɧɿ ɧɚ ɬɢɠɞɟɧɶ. ɍ ɰɿɣ ɫɢɬɭɚɰɿʀ ɧɟ ɜɿɞɛɭɜɚɥɨɫɹ ɹɤɿɫɧɟ 
ɜɿɞɬɜɨɪɟɧɧɹ ɫɭɤɭɩɧɨʀ ɪɨɛɨɱɨʀ ɫɢɥɢμ 70% ɨɬɪɢɦɚɧɢɯ ɝɪɨɲɟɣ ɧɚɫɟɥɟɧɧɹ ɜɢɬɪɚɱɚɥɨ ɥɢɲɟ ɧɚ 
ɩɪɨɞɨɜɨɥɶɫɬɜɨ ), ɧɟ ɡɚɞɨɜɨɥɶɧɹɸɱɢ ɿɧɲɿ ɦɚɬɟɪɿɚɥɶɧɿ ɣ ɞɭɯɨɜɧɿ ɩɨɬɪɟɛɢ (ɚɧɚɥɨɝɿɱɧɿ ɜɢɬɪɚɬɢ 
ɜ ɪɨɡɜɢɧɭɬɢɯ ɤɪɚʀɧɚɯ ɫɬɚɧɨɜɢɥɢ ɧɚ ɩɨɱɚɬɤɭ 90-ɯ ɪɨɤɿɜ 18-β0% ɞɨɯɨɞɿɜ ɧɚɫɟɥɟɧɧɹ Д1Ж.   

ɇɚɞɚɥɿ ɤɪɢɡɨɜɿ ɹɜɢɳɚ ɜ ɭɤɪɚʀɧɫɶɤɿɣ ɟɤɨɧɨɦɿɤɢ ɛɭɥɢ ɥɢɲɟ ɩɪɢɡɭɩɢɧɟɧɿ, ɣ ɛɭɞɶ-ɹɤɢɣ 
ɮɚɤɬɨɪ ɩɪɨɜɨɤɭɜɚɜ ʀɯ ɧɨɜɢɣ  ɨɛɟɪɬ. Ⱦɨ ɬɚɤɢɯ ɩɪɨɜɨɤɭɸɱɢɯ ɮɚɤɬɨɪɿɜ ɜɿɞɧɨɫɹɬɶɫɹμ ɧɟɜɞɚɥɿ 
ɫɩɪɨɛɢ ɪɟɮɨɪɦɜɚɧɧɹ ɝɨɫɩɨɞɚɪɫɶɤɨɝɨ ɠɢɬɬɹ, ɩɪɢɫɤɨɪɟɧɢɣ ɩɟɪɟɯɿɞ ɞɨ ɩɟɪɜɿɫɧɢɯ ɪɢɧɤɨɜɢɯ 
ɜɿɞɧɨɫɢɧ, ɿɝɧɨɪɭɜɚɧɧɹ ɩɪɨɛɥɟɦ ɦɚɬɟɪɿɚɥɶɧɨɝɨ ɫɬɚɧɨɜɢɳɚ ɨɫɧɨɜɧɢɯ ɜɟɪɫɬɜ ɫɭɫɩɿɥɶɫɬɜɚ. 
ȼɧɚɫɥɿɞɨɤ ɧɟɩɪɨɞɭɦɚɧɢɯ ɮɨɪɦ ɜɩɪɨɜɚɞɠɟɧɧɹ ɪɢɧɤɨɜɨʀ ɟɤɨɧɨɦɿɤɢ ɜɿɞɛɭɜɚɥɨɫɹ ɫɬɪɿɦɤɟ, 
«ɜɢɛɭɯɨɜɟ» ɪɨɡɲɚɪɭɜɚɧɧɹ (ɞɢɮɟɪɟɧɰɿɚɰɿɹ) ɫɭɫɩɿɥɶɫɬɜɚ.  

ɉɪɨɰɟɫ ɩɟɪɜɿɫɧɨɝɨ ɧɚɝɪɨɦɚɞɠɟɧɧɹ ɤɚɩɿɬɚɥɭ, ɳɨ ɜ ɡɚɯɿɞɧɢɯ ɤɪɚʀɧɚɯ ɜɿɞɛɭɜɚɜɫɹ ɡɚ 
ɤɿɥɶɤɚ ɩɨɤɨɥɿɧɶ ɱɢ ɫɬɨɥɿɬɶ, ɭ ɧɚɫ ɩɪɨɯɨɞɢɜ ɩɪɢɫɤɨɪɟɧɢɦɢ ɬɟɦɩɚɦɢ. Ƚɨɥɨɜɧɢɦ ɞɠɟɪɟɥɨɦ 
ɛɚɝɚɬɫɬɜɚ ɭ ɩɨɫɬɪɚɞɹɧɫɶɤɿɣ ɍɤɪɚʀɧɿ ɫɬɚɥɢ ɧɟ ɩɪɚɰɹ, ɫɩɚɞɳɢɧɚ, ɩɿɞɩɪɢєɦɥɢɜɿɫɬɶ ɬɚ 
ɡɚɨɳɚɞɥɢɜɿɫɬɶ, ɚ «ɫɩɪɢɬɧɚ» ɟɤɨɧɨɦɿɱɧɚ ɞɿɹɥɶɧɿɫɬɶ ɜ ɭɦɨɜɚɯ ɧɟɞɨɫɤɨɧɚɥɨɝɨ ɡɚɤɨɧɨɞɚɜɫɬɜɚ ɿ 
ɧɟɪɿɞɤɨ - ɫɩɟɤɭɥɹɰɿɹ, ɤɪɚɞɿɠɤɢ, ɦɚɧɿɩɭɥɸɜɚɧɧɹ ɞɟɪɠɚɜɧɨɸ ɜɥɚɫɧɿɫɬɸ, ɪɟɫɭɪɫɚɦɢ ɬɚ 
ɪɨɛɨɱɨɸ ɫɢɥɨɸ, ɹɤ ɧɚɫɥɿɞɨɤ – ɧɟɦɢɧɭɱɚ ɞɢɮɟɪɟɧɰɿɚɰɿɹ ɫɭɫɩɿɥɶɫɬɜɚ ɜɿɞɛɭɜɚєɬɶɫɹ 
ɧɟɰɢɜɿɥɿɡɨɜɚɧɢɦɢ ɦɟɬɨɞɚɦɢ ɣ ɫɭɩɪɨɜɨɞɠɭєɬɶɫɹ ɡɭɛɨɠɿɧɧɹɦ ɧɚɫɟɥɟɧɧɹμ ɫɟɪɟɞɧɹ ɡɚɪɨɛɿɬɧɚ 
ɩɥɚɬɚ ɧɟɡɞɚɬɧɚ ɡɚɛɟɡɩɟɱɢɬɢ ɩɪɨɠɢɬɤɨɜɨɝɨ ɦɿɧɿɦɭɦɭ. Ɂɚ ɪɿɡɧɢɦɢ ɩɿɞɪɚɯɭɧɤɚɦɢ ɡɚ ɦɟɠɟɸ 
ɛɿɞɧɨɫɬɿ ɜ ɍɤɪɚʀɧɿ ɧɚɩɪɢɤɿɧɰɿ 90-ɯ ɪɨɤɿɜ ɩɟɪɟɛɭɜɚɥɨ ɜɿɞ 50 ɞɨ 80% ɧɚɫɟɥɟɧɧɹ.  

 Ɂɚ ɬɚɤɢɯ ɭɦɨɜ ɡɧɚɱɧɚ ɱɚɫɬɢɧɚ ɥɸɞɟɣ, ɚɛɢ ɜɢɠɢɬɢ, ɡɦɭɲɟɧɚ ɡɦɿɧɸɜɚɬɢ ɩɪɨɮɟɫɿɸ, ɳɨ 
ɜɢɤɥɢɤɚє ɭ ɧɢɯ ɚɩɚɬɿɸ, ɧɟɜɞɨɜɨɥɟɧɧɹ, ɜɬɪɚɬɭ ɫɨɰɿɚɥɶɧɢɯ, ɦɨɪɚɥɶɧɢɯ, ɿɞɟɨɥɨɝɿɱɧɢɯ 
ɨɪɿєɧɬɢɪɿɜ. ɋɟɪɟɞ ɧɟɡɚɞɨɜɨɥɟɧɢɯ ɨɩɢɧɢɥɢɫɹ ɦɿɥɶɣɨɧɢ ɩɟɧɫɿɨɧɟɪɿɜ, ɛɿɠɟɧɰɿ, ɛɟɡɪɨɛɿɬɧɿ, 
ɿɧɲɿ ɧɟɡɚɯɢɳɟɧɿ ɝɪɭɩɢ ɧɚɫɟɥɟɧɧɹ. ȼ ɰɶɨɦɭ ɫɟɧɫɿ ɫɥɿɞ ɜɿɞɡɧɚɱɢɬɢ, ɳɨ ɯɨɱɚ ɟɤɨɧɨɦɿɱɧɟ 
ɩɿɞɧɟɫɟɧɧɹ β004-β006 ɪɨɤɿɜ ɞɟɳɨ ɫɬɪɢɦɚɥɨ ɫɩɚɞ ɞɨɛɪɨɛɭɬɭ ɧɚɫɟɥɟɧɧɹ, ɬɨ ɤɪɢɡɚ β007-2009 
ɪɨɤɿɜ ɣ ɧɢɧɿɲɧɹ ɤɨɦɩɥɟɤɫɧɚ ɩɨɥɿɬɢɤɨ-ɟɤɨɧɨɦɿɱɧɚ ɤɪɢɡɚ ɧɚɧɿɜɟɰɶ ɡɜɟɥɢ ɩɨɡɢɬɢɜɧɿ ɪɭɯɢ ɭ 
ɜɿɬɱɢɡɧɹɧɿɣ  ɟɤɨɧɨɦɿɰɿμ ɱɢɫɟɥɶɧɿɫɬɶ ɧɚɫɟɥɟɧɧɹ ɍɤɪɚʀɧɢ  ɧɚ ɩɨɱɚɬɨɤ ɜɟɪɟɫɧɹ β014 ɪɨɤɭ ɫɹɝɥɚ 
4β,98 ɦɥɧ ɨɫɿɛ, ɬɨɛɬɨ ɫɤɨɪɨɱɟɧɧɹ  ɧɚɫɟɥɟɧɧɹ ɡɚ ɩɟɪɿɨɞ β014-β000 ɪɨɤɿɜ  ɜɿɞɛɭɥɨɫɹ ɦɚɣɠɟ ɧɚ 
1γ,β%   ДβЖν ɜɢɪɨɫɥɚ ɜɚɪɬɿɫɬɶ ɫɩɨɠɢɜɚɰɶɤɨɝɨ ɤɨɲɢɤɭ ɦɚɣɠɟ ɭ β,5 ɪɚɡɢ ɱɟɪɟɡ ɡɧɟɰɿɧɟɧɧɹ 
ɧɚɰɿɨɧɚɥɶɧɨʀ ɜɚɥɸɬɢ (ɡ 8,17 ɝɪɧ ɡɚ 1 ɞɨɥɚɪ ɭ ɥɢɫɬɨɩɚɞɿ-ɝɪɭɞɧɿ β01γ ɪɨɤɭ ɞɨ 1γ,0β0 ɝɪɧ ɡɚ 
ɜɿɞɩɨɜɿɞɧɢɣ ɩɟɪɿɨɞ ɭ β014 ɪɨɰɿ Дγ].   

ɇɚɪɚɡɿ ɩɨɪɹɞ ɿɡ ɰɢɦɢ ɧɟɝɚɪɚɡɞɚɦɢ ɜ ɍɤɪɚʀɧɿ ɧɟ ɡɚɜɟɪɲɟɧɨ ɮɨɪɦɭɜɚɧɧɹ «ɫɟɪɟɞɧɶɨɝɨ 
ɤɥɚɫɭ», ɹɤɢɣ ɜ ɭɫɿɯ ɪɨɡɜɢɧɭɬɢɯ ɤɪɚʀɧɚɯ ɫ ɨɫɧɨɜɨɸ ɩɨɥɿɬɢɱɧɨʀ ɬɚ ɫɨɰɿɚɥɶɧɨʀ ɫɬɚɛɿɥɶɧɨɫɬɿ. 
Ɉɫɧɨɜɭ «ɫɟɪɟɞɧɶɨɝɨ ɤɥɚɫɭ» ɧɚ ɧɢɧɿɲɧɶɨɦɭ ɟɬɚɩɿ ɦɚє ɫɤɥɚɫɬɢ  ɧɨɜɚ ɫɨɰɿɚɥɶɧɚ ɝɪɭɩɚ - 
ɿɧɞɢɜɿɞɭɚɥɶɧɿ ɬɚ ɞɪɿɛɧɿ ɩɿɞɩɪɢєɦɰɿ, ɹɤɿ, ɪɚɡɨɦ ɿɡ ɜɫɿɦɚ ɝɪɨɦɚɞɹɧɚɦɢ, ɨɱɿɤɭɸɬɶ 
ɫɩɪɢɹɬɥɢɜɨɝɨ ɩɨɞɚɬɤɨɜɨɝɨ ɤɥɿɦɚɬɭ, ɮɿɧɚɧɫɨɜɨʀ ɣ ɦɚɬɟɪɿɚɥɶɧɨʀ ɩɿɞɬɪɢɦɤɭ ɞɟɪɠɚɜɢ. 
ɉɨɞɚɥɶɲɟ ɡɛɿɥɶɲɟɧɧɹ ɫɟɪɟɞɧɶɨɝɨ ɤɥɚɫɭ ɦɨɠɟ ɜɜɚɠɚɬɢɫɹ ɝɨɥɨɜɧɢɦ ɜɟɤɬɨɪɨɦ ɮɨɪɦɭɜɚɧɧɹ ɜ 
ɍɤɪɚʀɧɿ ɝɪɨɦɚɞɹɧɫɶɤɨɝɨ ɫɭɫɩɿɥɶɫɬɜɚ, ɡɚɫɧɨɜɚɧɨɝɨ ɧɚ ɫɬɚɛɿɥɿɡɚɰɿʀ ɣɨɝɨ ɜɢɪɨɛɧɢɱɢɯ, 
ɫɨɰɿɚɥɶɧɢɯ, ɩɨɥɿɬɢɱɧɢɯ, ɞɟɦɨɝɪɚɮɿɱɧɢɯ ɜɿɞɧɨɫɢɧ. Ɂ ɪɨɡɜɢɬɤɨɦ ɫɟɪɟɞɧɶɨɝɨ ɤɥɚɫɭ ɬɚ 
ɚɤɬɢɜɿɡɚɰɿєɸ ɣɨɝɨ ɩɿɞɩɪɢєɦɧɢɰɶɤɨʀ ɞɿɹɥɶɧɨɫɬɿ ɡɛɿɥɶɲɢɬɶɫɹ ɤɿɥɶɤɿɫɬɶ ɪɨɛɨɱɢɯ ɦɿɫɰɶ ɞɥɹ 
ɟɤɨɧɨɦɿɱɧɨ ɚɤɬɢɜɧɨɝɨ ɧɚɫɟɥɟɧɧɹ, ɫɮɨɪɦɭɸɬɶɫɹ ɭɦɨɜɢμ 1) ɨɬɪɢɦɚɧɧɹ ɞɨɞɚɬɤɨɜɨɝɨ ɞɨɯɨɞɭ 
(ɜɿɞ ɩɿɞɩɪɢєɦɧɢɰɬɜɚ, ɧɚɫɥɿɞɭɜɚɧɧɹ ɫɩɚɞɳɢɧɢ, ɬɨɳɨ)ν β) ɩɨɞɨɥɚɧɧɹ ɫɨɰɿɚɥɶɧɨ-ɟɤɨɧɨɦɿɱɧɢɯ 
ɫɭɩɟɪɟɱɧɨɫɬɟɣ, ɩɨɜ’ɹɡɚɧɢɯ ɿɡ ɦɚɣɧɨɜɨɸ ɞɢɮɟɪɟɧɰɿɚɰɿєɸν γ) ɞɨɫɹɝɧɟɧɧɹ ɰɿɥɟɣ ɫɬɿɣɤɨɝɨ 
ɪɨɡɜɢɬɤɭ ɜɿɬɱɢɡɧɹɧɨʀ ɟɤɨɧɨɦɿɤɢ ɣ ɞɿɣɫɧɨɝɨ ɡɚɛɟɡɩɟɱɟɧɧɹ ɞɨɛɪɨɛɭɬɭ ɧɚɫɟɥɟɧɧɹ. 

Ʌɿɬɟɪɚɬɭɪɚμ 
1. Ɋɿɜɟɧɶ ɠɢɬɬɹ ɧɚɫɟɥɟɧɧɹ ɿ ɞɟɪɠɚɜɧɚ ɫɨɰɿɚɥɶɧɚ ɩɨɥɿɬɢɤɚ ɜ ɍɤɪɚʀɧɿ/ 

Ɋɟɠɢɦ ɞɨɫɬɭɩɭμ  http://school.xvatit.com/ 
2. Ɋɿɜɟɧɶ ɠɢɬɬɹ ɧɚɫɟɥɟɧɧɹ/ Ɋɟɠɢɦ ɞɨɫɬɭɩɭμ (http://www.profngz.com.ua/?p=3939  

http://school.xvatit.com/
http://www.profngz.com.ua/?p=3939
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3. Ɋɟɠɢɦ ɞɨɫɬɭɩɭμ СЭЭЩμ//ааа.ЫЛМ.ЮК/ЫЮЬ/МЮЫЫОЧМв/USD 
 
ɈɐȿɇɄȺ  ɈɉɈɋɊȿȾɈȼȺɇɇɈȽɈ ȼɅɂəɇɂə ɑȺɈ «ɋȿȼȿɊɈȾɈɇȿɐɄɈȿ 

ɈȻɔȿȾɂɇȿɇɂȿ «ȺɁɈɌ» ɇȺ ɗɄɈɇɈɆɂɄɍ ȽɈɊɈȾȺ: ɄɈɇɐȿɉɌɍȺɅɖɇɕɃ 
ɉɈȾɏɈȾ 

Ȼɟɪɟɠɧɚɹ ȼ.ɂ.  ɝɪɭɩɩɚ ɗɉ-10ɞ 
ɧɚɭɱ. ɪɭɤ. -  ɞɨɰ., ɤ.ɷ.ɧ. ɒɜɟɰ ɇ.ȼ.ν ɞɨɰ., ɤ.ɮ.-ɦ.ɧ. Ȼɪɨɞɫɤɢɣ Ⱥ.Ʌ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ȼɇɍ ɢɦɟɧɢ ȼɥɚɞɢɦɢɪɚ Ⱦɚɥɹ (ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤ) 
ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɜ ɍɤɪɚɢɧɟ ɧɟɬ ɟɞɢɧɨɝɨ ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ ɤ ɨɰɟɧɤɟ 

ɜɥɢɹɧɢɹ ɝɪɚɞɨɨɛɪɚɡɭɸɳɟɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɷɤɨɧɨɦɢɤɭ ɝɨɪɨɞɚ, ɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɨɛɨɫɧɨɜɚɧɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɬɚɤɬɢɱɟɫɤɢɯ ɢ ɫɬɪɚɬɟɝɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɤɚɫɚɟɦɨ ɟɟ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɦɨɠɧɨ ɩɨɫɬɚɜɢɬɶ ɩɨɞ ɫɨɦɧɟɧɢɟ. 

ȼ ɞɚɧɧɵɯ ɬɟɡɢɫɚɯ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɷɬɚɩɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ 
ɪɚɡɪɚɛɨɬɤɟ ɦɟɬɨɞɢɤɢ ɩɪɨɜɟɞɟɧɢɹ ɬɚɤɨɣ ɨɰɟɧɤɢ ɧɚ ɩɪɢɦɟɪɟ ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤɚ ɢ ɟɝɨ ɫɚɦɨɝɨ 
ɛɨɥɶɲɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ – ɑȺɈ «ɋɟɜɟɪɨɞɨɧɟɰɤɨɟ ɨɛɴɟɞɢɧɟɧɢɟ «Ⱥɡɨɬ».  

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɨɰɟɧɤɚ ɞɨɥɠɧɚ 
ɩɪɨɜɨɞɢɬɶɫɹ ɩɨ ɬɪɟɦ ɝɪɭɩɩɚɦ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɤɨɥɢɱɟɫɬɜɟɧɧɵɣ ɫɨɫɬɚɜ 
ɷɤɨɧɨɦɢɤɢ ɝɨɪɨɞɚ, ɨɬɪɚɠɚɸɬ ɜɤɥɚɞ ɝɪɚɞɨɨɛɪɚɡɭɸɳɟɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɩɪɨɰɟɫɫ 
ɜɨɫɩɪɨɢɡɜɨɞɫɬɜɚ ɫɨɜɨɤɭɩɧɨɝɨ ɩɪɨɞɭɤɬɚ ɧɚ ɭɪɨɜɧɟ ɝɨɪɨɞɚ ɢ ɩɨɤɚɡɚɬɟɥɢ ɨɰɟɧɤɢ ɜɨɡɞɟɣɫɬɜɢɹ 
ɧɚ ɝɨɪɨɞɫɤɨɣ ɛɸɞɠɟɬ [1].  

Ⱥɧɚɥɢɡ ɮɚɤɬɨɝɪɚɮɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɜɥɢɹɧɢɟ ɋɟɜɟɪɨɞɨɧɟɰɤɨɝɨ 
ɨɛɴɟɞɢɧɟɧɢɹ «Ⱥɡɨɬ» ɧɚ ɷɤɨɧɨɦɢɤɭ ɝɨɪɨɞɚ ɨɫɬɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɦ. ɗɬɨ ɢɥɥɸɫɬɪɢɪɭɸɬ 
ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢμ  
ɞɨɥɹ «Ⱥɡɨɬɚ» ɜ ɫɨɜɨɤɭɩɧɨɦ ɩɨ ɝɨɪɨɞɭ ɩɨɤɚɡɚɬɟɥɟ ɨɛɴɟɦɚ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɣ 
ɩɪɨɞɭɤɰɢɢ (ɜ β01β ɝ. – 78,05%);  

ɭɞɟɥɶɧɵɣ ɜɟɫ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɟɦɧɵɯ ɪɚɛɨɬɧɢɤɨɜ (β01β  ɝ. – 26%); 
ɩɨɤɚɡɚɬɟɥɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɝɨɪɨɞɫɤɨɣ ɛɸɞɠɟɬ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ 75% ɧɚɥɨɝɚ ɫ 

ɞɨɯɨɞɨɜ ɮɢɡɢɱɟɫɤɢɯ ɥɢɰ (ɇȾɎɅ) ɢ 60% ɩɥɚɬɵ ɡɚ ɡɟɦɥɸ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɧɚɥɨɝɚ ɧɚ ɡɟɦɥɸ ɢ 
ɚɪɟɧɞɧɨɣ ɩɥɚɬɵ ɡɚ ɡɟɦɥɸ. ɋɭɦɦɚɪɧɚɹ ɞɨɥɹ Ⱥɡɨɬɚ ɜ ɞɨɯɨɞɚɯ ɦɟɫɬɧɨɝɨ ɛɸɞɠɟɬɚ ɩɨ ɞɚɧɧɵɦ 
β01β ɝ. ɫɨɫɬɚɜɢɥɚ – 31%.  

ɂɫɫɥɟɞɨɜɚɧɢɟ ɧɚ ɩɟɪɨɜɨɦ ɷɬɚɩɟ [1ν β, ɫ. 89-91] ɩɪɟɞɭɫɦɚɬɪɢɜɚɥɨ ɨɰɟɧɤɭ ɬɨɥɶɤɨ 
ɩɪɹɦɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɋɟɜɟɪɨɞɨɧɟɰɤɨɝɨ «Ⱥɡɨɬɚ» ɧɚ ɷɤɨɧɨɦɢɤɭ ɝɨɪɨɞɚ. ɉɪɢ ɷɬɨɦ ɛɵɥɨ 
ɫɞɟɥɚɧɨ ɩɪɟɞɩɨɥɨɠɟɧɢɟ, ɱɬɨ ɪɟɚɥɶɧɨ ɷɬɨ ɜɥɢɹɧɢɟ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟ ɢ ɞɨɥɠɧɨ ɜɤɥɸɱɚɬɶ 
ɪɟɡɭɥɶɬɚɬɵ ɞɟɣɫɬɜɢɹ ɦɭɥɶɬɢɩɥɢɤɚɰɢɨɧɧɨɝɨ ɷɮɮɟɤɬɚ, ɤɨɬɨɪɵɣ ɜɨɡɧɢɤɚɟɬ ɜɫɥɟɞɫɬɜɢɟ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ Ⱥɡɨɬɚ ɫ ɫɭɛɴɟɤɬɚɦɢ ɷɤɨɧɨɦɢɤɢ ɝɨɪɨɞɚ. Ɋɚɡɪɚɛɨɬɤɚ ɤɨɧɰɟɩɬɭɚɥɶɧɨɝɨ 
ɩɨɞɯɨɞɚ ɤ ɨɰɟɧɤɟ ɷɬɨɝɨ ɷɮɮɟɤɬɚ ɹɜɥɹɟɬɫɹ ɰɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ. 

ȼɩɟɪɜɵɟ ɩɨɧɹɬɢɟ ɦɭɥɶɬɢɩɥɢɤɚɬɨɪɚ ɛɵɥɨ ɜɜɟɞɟɧɨ ɜ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɬɟɨɪɢɸ Ɋ. Ʉɚɧɨɦ, 
ɨɧ ɪɚɫɫɦɚɬɪɢɜɚɥ ɷɮɮɟɤɬ ɦɭɥɶɬɢɩɥɢɤɚɬɨɪɚ ɜ ɨɛɥɚɫɬɢ ɡɚɧɹɬɨɫɬɢ. ɉɨɡɠɟ ɜ ɫɜɨɢɯ ɪɚɛɨɬɚɯ ɟɝɨ 
ɢɫɩɨɥɶɡɨɜɚɥ Ⱦɠ. Ɇ. Ʉɟɣɧɫ, ɩɪɟɞɫɬɚɜɢɜ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɢ ɷɤɨɧɨɦɢɤɨ-ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ 
ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɬɨɝɨ, ɱɬɨ ɦɭɥɶɬɢɩɥɢɤɚɬɨɪ – ɷɬɨ ɨɛɪɚɬɧɨɟ ɜɵɪɚɠɟɧɢɟ ɩɪɟɞɟɥɶɧɨɣ 
ɫɤɥɨɧɧɨɫɬɢ ɤ ɫɛɟɪɟɠɟɧɢɸ. Ⱦɠ.Ɇ. Ʉɟɣɧɫ ɭɬɜɟɪɠɞɚɥ, ɱɬɨ, ɧɟɫɦɨɬɪɹ ɧɚ ɫɭɳɟɫɬɜɨɜɚɧɢɟ 
ɜɪɟɦɟɧɧɵɯ ɥɚɝɨɜ, ɦɭɥɶɬɢɩɥɢɤɚɬɨɪ ɜɫɟ ɠɟ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɦɟɪɢɥɨɦ ɫɨɜɨɤɭɩɧɨɝɨ 
ɭɜɟɥɢɱɟɧɢɹ ɡɚɧɹɬɨɫɬɢ, ɤɨɬɨɪɨɟ, ɤɚɤ ɨɠɢɞɚɟɬɫɹ, ɩɨɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɪɚɫɲɢɪɟɧɢɟ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ ɨɬɪɚɫɥɹɯ, ɜɵɩɭɫɤɚɸɳɢɯ ɦɚɬɟɪɢɚɥɶɧɵɟ ɛɥɚɝɚ. Ɍɚɤɠɟ ɬɟɨɪɢɸ 
ɦɭɥɶɬɢɩɥɢɤɚɬɨɪɚ  ɜ ɫɜɨɢɯ ɬɪɭɞɚɯ ɢɫɩɨɥɶɡɨɜɚɥɢ ɉ. ɋɚɦɭɷɥɶɫɨɧ, Ʌ. Ʉɥɟɣɧ, Ɏ. Ɇɨɞɢɥɶɹɧɢ ɢ 
ɞɪɭɝɢɟ ɢɡɜɟɫɬɧɵɟ ɷɤɨɧɨɦɢɫɬɵ. 

Ɇɨɞɟɥɶ ɦɭɥɶɬɢɩɥɢɤɚɬɨɪɚ ɤɚɤ ɢɧɫɬɪɭɦɟɧɬ, ɨɬɪɚɠɚɸɳɢɣ  ɜɡɚɢɦɨɫɜɹɡɶ, 
ɜɡɚɢɦɨɡɚɜɢɫɢɦɨɫɬɶ ɪɵɧɤɨɜ ɬɨɜɚɪɨɜ, ɬɪɭɞɚ, ɤɚɩɢɬɚɥɚ ɢɫɩɨɥɶɡɭɸɬ ɢ ɫɨɜɪɟɦɟɧɧɵɟ 
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ɢɫɫɥɟɞɨɜɚɬɟɥɢ, ɩɪɢɱɟɦ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɨɬɪɚɠɟɧɢɹ ɩɪɨɰɟɫɫɨɜ ɧɚ ɦɚɤɪɨɷɤɨɧɨɦɢɱɟɫɤɨɦ, ɧɨ ɢ 
ɧɚ ɦɟɡɨɭɪɨɜɧɟ  [3, 4]. ɋ ɩɨɦɨɳɶɸ ɦɭɥɶɬɢɩɥɢɤɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɚɧɚɥɢɡ ɪɟɚɥɶɧɵɯ 
ɢɡɦɟɧɟɧɢɣ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɧɚ ɤɨɧɤɪɟɬɧɵɯ ɪɟɝɢɨɧɚɥɶɧɵɯ ɪɵɧɤɚɯ, ɢ ɜɵɹɜɥɹɟɬɫɹ, ɱɬɨ ɫɬɟɩɟɧɶ 
ɢɡɦɟɧɟɧɢɹ ɪɟɡɭɥɶɬɢɪɭɸɳɢɯ ɜɟɥɢɱɢɧ ɜɨ ɦɧɨɝɨ ɪɚɡ ɩɪɟɜɨɫɯɨɞɢɬ ɫɬɟɩɟɧɶ ɷɧɞɨɝɟɧɧɨɝɨ 
ɢɦɩɭɥɶɫɚ, ɫɬɚɜɲɟɝɨ ɩɪɢɱɢɧɨɣ ɷɬɢɯ ɢɡɦɟɧɟɧɢɣ. 

ɇɚ ɧɚɲ ɜɡɝɥɹɞ ɦɨɞɟɥɶ ɦɭɥɶɬɢɩɥɢɤɚɬɨɪɚ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɨɬɪɚɠɟɧɢɹ 
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟ ɛɨɥɶɲɨɣ ɬɟɪɪɢɬɨɪɢɢ, 
ɧɚɩɪɢɦɟɪ, ɜ ɪɚɦɤɚɯ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɝɨɪɨɞɚ. 

ɑȺɈ «ɋɟɜɟɪɨɞɨɧɟɰɤɨɟ ɨɛɴɟɞɢɧɟɧɢɟ «Ⱥɡɨɬ» ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɤɪɭɩɧɵɦ ɩɪɟɞɩɪɢɹɬɢɟɦ 
ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤ, ɨɩɪɟɞɟɥɹɹ ɟɝɨ ɞɨɦɢɧɢɪɭɸɳɢɣ ɩɪɨɮɢɥɶ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɤɚɤ ɩɨɤɚɡɚɥɨ 
ɢɫɫɥɟɞɨɜɚɧɢɟ, ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɫɨɤɨɣ ɨɛɳɟɫɬɜɟɧɧɨɣ ɡɧɚɱɢɦɨɫɬɶɸ ɢ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ 
ɧɚ ɪɚɡɜɢɬɢɟ ɞɪɭɝɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɞɚɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ. ɉɨɷɬɨɦɭ ɩɪɢɦɟɧɟɧɢɟ 
ɦɭɥɶɬɢɩɥɢɤɚɬɨɪɚ ɞɥɹ ɨɰɟɧɤɢ ɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɷɤɨɧɨɦɢɤɭ ɝɨɪɨɞɚ ɜɩɨɥɧɟ ɞɨɩɭɫɬɢɦɨ ɢ 
ɩɪɚɜɨɦɨɱɧɨ.  

Ɉɩɨɫɪɟɞɨɜɚɧɧɨɟ ɜɥɢɹɧɢɟ «Ⱥɡɨɬɚ» ɧɚ ɷɤɨɧɨɦɢɤɭ ɝɨɪɨɞɚ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɤɚɧɚɥɚɦ 
ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɫɜɹɡɟɣ ɞɪɭɝɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɹɜɥɹɸɳɢɯɫɹ ɟɝɨ ɫɦɟɠɧɢɤɚɦɢ, ɚ ɬɚɤɠɟ ɱɟɪɟɡ 
ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɟ ɪɚɫɯɨɞɵ ɞɨɦɨɯɨɡɹɣɫɬɜ, ɩɨɥɭɱɚɸɳɢɯ ɞɨɯɨɞɵ ɜ ɷɬɨɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɰɟɩɨɱɤɟ.  

Ɇɭɥɶɬɢɩɥɢɤɚɬɨɪ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɨɛɴɹɫɧɹɟɬ ɧɚɥɢɱɢɟ ɫɬɢɦɭɥɢɪɭɸɳɟɝɨ 
(ɫɞɟɪɠɢɜɚɸɳɟɝɨ) ɜɥɢɹɧɢɹ ɨɛɴɟɦɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ «Ⱥɡɨɬɚ» ɧɚ ɪɚɫɲɢɪɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 
ɡɚɧɹɬɨɫɬɢ ɜ ɞɪɭɝɢɯ ɫɮɟɪɚɯ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɝɨɪɨɞɚ, ɬ.ɟ. ɞɪɭɝɢɯ ɫɭɛɴɟɤɬɨɜ 
ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ. ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɞɚɧɧɨɦɭ ɩɪɟɞɦɟɬɭ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɦɭɥɶɬɢɩɥɢɤɚɬɨɪ – ɷɬɨ 
ɞɨɥɠɟɧ ɛɵɬɶ ɱɢɫɥɟɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɩɨɤɚɡɵɜɚɸɳɢɣ, ɜɨ ɫɤɨɥɶɤɨ ɪɚɡ ɜɨɡɪɚɫɬɟɬ ɢɥɢ 
ɫɨɤɪɚɬɢɬɫɹ ɩɨɬɨɤ ɞɨɯɨɞɨɜ ɜ ɝɨɪɨɞɫɤɨɣ ɛɸɞɠɟɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɭɜɟɥɢɱɟɧɢɹ ɢɥɢ ɫɨɤɪɚɳɟɧɢɹ 
ɨɛɴɟɦɨɜ ɞɟɹɬɟɥɶɧɨɫɬɢ ɑȺɈ «ɋɟɜɟɪɨɞɨɧɟɰɤɨɟ ɨɛɴɟɞɢɧɟɧɢɟ «Ⱥɡɨɬ».  

Ɇɭɥɶɬɢɩɥɢɤɚɰɢɨɧɧɵɣ ɷɮɮɟɤɬ, ɤɚɤ ɢɡɜɟɫɬɧɨ, ɧɚɢɛɨɥɟɟ ɫɢɥɶɧɨɟ ɩɪɨɹɜɥɟɧɢɟ ɢɦɟɟɬ ɧɚ 
ɩɟɪɜɨɦ ɤɪɭɝɟ ɟɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ, ɞɚɥɟɟ ɩɨ ɦɟɪɟ ɨɬɞɚɥɟɧɢɹ ɫɭɛɴɟɤɬɨɜ ɨɬ «ɢɫɬɨɱɧɢɤɚ 
ɜɨɡɦɭɳɟɧɢɹ» (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ «Ⱥɡɨɬɚ»), ɫɢɥɚ ɷɮɮɟɤɬɚ ɭɦɟɧɶɲɚɟɬɫɹ. ɉɨɷɬɨɦɭ ɞɥɹ ɨɰɟɧɤɢ 
ɞɢɚɩɚɡɨɧɚ ɟɝɨ ɩɪɨɹɜɥɟɧɢɹ ɜɚɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɫɭɛɴɟɤɬɨɜ ɧɚɯɨɞɹɳɢɯɫɹ ɢɦɟɧɧɨ ɜ 
ɩɟɪɜɨɦ ɤɪɭɝɟ. 

ɉɨ ɫɜɟɞɟɧɶɹɦ ɮɢɫɤɚɥɶɧɨɣ ɫɥɭɠɛɵ ɋɟɜɟɪɨɞɨɧɟɰɤɚ ɨɤɨɥɨ 50 % ɩɪɟɞɩɪɢɹɬɢɣ ɝɨɪɨɞɚ 
ɧɚɯɨɞɹɬɫɹ ɜ ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɫɜɹɡɹɯ ɫ ɨɛɴɟɞɢɧɟɧɢɟɦ «Ⱥɡɨɬ». ɉɨɥɭɱɟɧɧɵɟ ɜ ɯɨɞɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ, ɱɬɨ ɫ «Ⱥɡɨɬɨɦ» ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ 
ɨɤɨɥɨ 25 ɩɪɟɞɩɪɢɹɬɢɣ-ɬɪɟɣɞɟɪɨɜ ɢ ɩɨɪɹɞɤɚ 60 ɱɚɫɬɧɵɯ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɟɣ, ɪɟɚɥɢɡɭɸɳɢɯ 
ɯɢɦɢɱɟɫɤɭɸ ɩɪɨɞɭɤɰɢɸ ɩɨ ɫɜɨɢɦ ɤɚɧɚɥɚɦ ɫɛɵɬɚ, 5 ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢ 12 
ɩɪɟɞɩɪɢɹɬɢɣ, ɨɤɚɡɵɜɚɸɳɢɯ ɩɪɨɦɵɲɥɟɧɧɵɟ ɭɫɥɭɝɢ. ȼ ɨɛɳɟɣ ɫɥɨɠɧɨɫɬɢ ɷɬɨ ɩɨɪɹɞɤɚ β000 
ɱɟɥɨɜɟɤ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɷɬɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ.  

ȼɥɢɹɧɢɟ ɜɫɟɯ ɷɬɢɯ ɫɭɛɴɟɤɬɨɜ ɧɚ ɛɸɞɠɟɬ ɝɨɪɨɞɚ ɩɪɨɢɫɯɨɞɢɬ ɬɚɤ ɠɟ, ɤɚɤ ɢ «Ⱥɡɨɬɚ» ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ȼɸɞɠɟɬɧɵɦ ɤɨɞɟɤɫɨɦ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɦɭ ɜ ɦɟɫɬɧɵɣ ɛɸɞɠɟɬ ɢɞɭɬ 75% 
ɧɚɥɨɝɚ ɫ ɞɨɯɨɞɨɜ ɮɢɡɢɱɟɫɤɢɯ ɥɢɰ (ɇȾɎɅ) ɢ 60% ɩɥɚɬɵ ɡɚ ɡɟɦɥɸ. Ⱥɧɚɥɢɡɢɪɭɹ ɜɡɚɢɦɨɫɜɹɡɶ 
ɦɟɠɞɭ ɨɛɴɟɦɨɦ ɩɨɫɬɭɩɥɟɧɢɣ ɜ ɛɸɞɠɟɬ ɨɬ ɩɪɟɞɩɪɢɹɬɢɣ-ɫɦɟɠɧɢɤɨɜ «Ⱥɡɨɬɚ» ɢ ɟɝɨ 
ɨɛɴɟɦɚɦɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɛɵɥ ɫɞɟɥɚɧ ɜɵɜɨɞ, ɱɬɨ ɩɥɚɬɚ ɡɚ ɡɟɦɥɸ ɦɨɠɟɬ ɧɟ ɜɤɥɸɱɚɬɶɫɹ ɜ 
ɢɫɫɥɟɞɭɟɦɭɸ ɮɭɧɤɰɢɸ, ɬ.ɤ. ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɨɛɴɟɦɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɹɜɥɹɹɫɶ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 
ɧɢɦ ɩɨɫɬɨɹɧɧɵɦ ɮɚɤɬɨɪɨɦ. ɂɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɟɬ ɜɡɚɢɦɨɫɜɹɡɶ ɨɛɴɟɦɨɜ ɞɟɹɬɟɥɶɧɨɫɬɢ 
«Ⱥɡɨɬɚ», ɟɝɨ ɞɨɥɹ ɜ ɨɛɴɟɦɚɯ ɫɦɟɠɧɵɯ ɫ ɧɢɦ ɩɪɟɞɩɪɢɹɬɢɣ, ɱɢɫɥɟɧɧɨɫɬɶ ɩɟɪɫɨɧɚɥɚ ɷɬɢɯ 
ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɬɱɢɫɥɟɧɢɹ ɜ ɦɟɫɬɧɵɣ ɛɸɞɠɟɬ ɱɚɫɬɢ ɇȾɎɅ. ɇɚɞɨ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɢɦɟɧɧɨ ɇȾɎɅ, ɩɨ ɫɭɬɢ, ɹɜɥɹɟɬɫɹ ɪɟɡɭɥɶɬɢɪɭɸɳɢɦ ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɨɹɜɥɟɧɢɹ 
ɦɭɥɶɬɢɩɥɢɤɚɰɢɨɧɧɨɝɨ ɷɮɮɟɤɬɚ, ɨɩɪɟɞɟɥɹɹ ɢɡɦɟɧɟɧɢɹ ɩɨɫɬɭɩɥɟɧɢɣ ɜ ɦɟɫɬɧɵɣ ɛɸɞɠɟɬ. 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥ ɜɵɹɜɥɟɧ ɞɢɚɩɚɡɨɧ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ  ɦɭɥɶɬɢɩɥɢɤɚɰɢɨɧɧɨɝɨ ɷɮɮɟɤɬɚ ɜɥɢɹɧɢɹ ɧɚ ɷɤɨɧɨɦɢɤɭ ɝ. ɋɟɜɟɪɨɞɨɧɟɰɤɚ  
ɞɟɹɬɟɥɶɧɨɫɬɢ ɑȺɈ «ɋɟɜɟɪɨɞɨɧɟɰɤɨɟ ɨɛɴɟɞɢɧɟɧɢɟ «Ⱥɡɨɬ». Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ ɨɰɟɧɤɚ ɷɬɨɝɨ 
ɜɥɢɹɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɞɟɥɟɧɧɵɦ ɤɪɭɝɨɦ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ ɩɨɫɥɟɞɭɸɳɟɝɨ 
ɞɟɬɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ.  
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Ɉɞɧɿєɸ ɿɡ ɩɪɨɜɿɞɧɢɯ ɝɚɥɭɡɟɣ ɧɚɪɨɞɧɨɝɨ ɝɨɫɩɨɞɚɪɫɬɜɚ ɍɤɪɚʀɧɢ ɹɜɥɹєɬɶɫɹ ɛɭɞɿɜɟɥɶɧɚ 
ɝɚɥɭɡɶ. ȼɢɫɨɤɚ ɪɨɥɶ ɬɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ʀʀ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɩɿɞɬɜɟɪɞɠɭєɬɶɫɹ ɜɟɥɢɤɨɸ ɤɿɥɶɤɿɫɬɸ 
ɪɨɛɨɱɢɯ ɦɿɫɰɶ ɬɚ ɪɿɜɧɟɦ ɫɩɨɠɢɜɚɧɧɹ ɩɪɨɞɭɤɰɿʀ ɛɚɝɚɬɶɨɯ ɿɧɲɢɯ ɝɨɫɩɨɞɚɪɫɬɜ. ȿɤɨɧɨɦɿɱɧɢɣ 
ɟɮɟɤɬ ɜɿɞ ɪɨɡɜɢɬɤɭ ɤɚɩɿɬɚɥɶɧɨɝɨ ɛɭɞɿɜɧɢɰɬɜɚ ɩɨɥɹɝɚє ɭ ɦɭɥɶɬɢɩɥɿɤɚɰɿɣɧɨɦɭ ɟɮɟɤɬɿ ɤɨɲɬɿɜ, 
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ȿɤɨɧɨɦɿɱɧɚ ɤɪɢɡɚ ɫɜɨʀɦɢ ɧɚɫɥɿɞɤɚɦɢ ɫɩɪɢɱɢɧɢɥɚ ɞɨɫɢɬɶ ɛɚɝɚɬɨ ɟɤɨɧɨɦɿɱɧɢɯ 
«ɪɭɣɧɚɰɿɣ», ɳɨ ɩɪɢɡɜɟɥɨ ɞɨ ɡɚɧɟɩɚɞɭ ɩɿɞɩɪɢєɦɫɬɜ ɞɨɫɢɬɶ ɛɚɝɚɬɶɨɯ ɝɚɥɭɡɟɣ. Ⱦɨ ɩɟɪɟɥɿɤɭ 
ɬɚɤɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɜɜɿɣɲɥɢ ɣ ɩɿɞɩɪɢєɦɫɬɜɚ ɛɭɞɿɜɟɥɶɧɨʀ ɝɚɥɭɡɿ: ɨɛɫɹɝɢ ɛɭɞɿɜɧɢɰɬɜɚ ɞɨ 
ɩɨɩɟɪɟɞɧɶɨɝɨ ɪɨɤɭ ɫɤɥɚɥɢμβ008 ɪ. - 84%, β009 ɪ. - 51,8 %, β010 ɪ. - 94,6%. Ɍɨɦɭ ɜɢɹɜɥɟɧɧɹ 
ɫɢɥɶɧɢɯ  ɬɚ ɫɥɚɛɤɢɯ ɫɬɨɪɿɧ ɩɿɞɩɪɢєɦɫɬɜ ɰɿєʀ ɝɚɥɭɡɿ ɜɟɥɢɤɢɦ ɱɢɧɨɦ ɜɩɥɢɜɚє ɧɚ ɪɨɡɪɨɛɤɭ 
ɫɬɪɚɬɟɝɿɱɧɨɝɨ ɩɥɚɧɭ ɪɨɡɜɢɬɤɭ ɰɿɥɨɝɨ ɪɟɝɿɨɧɭ ɬɚ ɤɪɚʀɧɢ ɜɡɚɝɚɥɿ. 

Ɂɚɝɚɥɶɧɚ ɤɿɥɶɤɿɫɬɶ ɛɭɞɿɜɟɥɶɧɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɍɤɪɚʀɧɢ ɧɚ ɫɶɨɝɨɞɧɿ ɩɟɪɟɜɢɳɭє 80 000 
ɬɢɫ. ɨɞɢɧɢɰɶ, ɡ ɧɢɯ ɛɥɢɡɶɤɨ 4%  ɡɚɣɦɚɸɬɶ ɜɟɥɢɤɿ ɬɚ ɫɟɪɟɞɧɿ ɩɿɞɩɪɢєɦɫɬɜɚ, ɬɨɛɬɨ ɛɿɥɶɲɟ 85  
ɬɢɫ. ɨɞɢɧɢɰɶ ɩɪɟɞɫɬɚɜɥɟɧɿ ɦɚɥɢɦɢ ɩɿɞɩɪɢєɦɫɬɜɚɦɢ. Ɂɝɿɞɧɨ ɡ ɞɚɧɢɦɢ Ⱦɟɪɠɚɜɧɨʀ ɫɥɭɠɛɢ 
ɫɬɚɬɢɫɬɢɤɢ ɍɤɪɚʀɧɢ, ɭ ɞɟɪɠɚɜɧɿɣ ɮɨɪɦɿ ɜɥɚɫɧɨɫɬɿ ɩɟɪɟɛɭɜɚɸɬɶ ɥɢɲɟ 6,β % ɛɭɞɿɜɟɥɶɧɢɯ 
ɩɿɞɩɪɢєɦɫɬɜ, ɛɿɥɶɲɚ ɠ ɱɚɫɬɤɚ ɮɭɧɤɰɿɨɧɭє ɧɚ ɡɚɫɚɞɚɯ ɨɪɝɚɧɿɡɚɰɿɣɧɨʀ ɫɚɦɨɫɬɿɣɧɨɫɬɿ. 

http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=UJRN&P21DBN=UJRN&S21STN=1&S21REF=10&S21FMT=JUU_all&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=IJ=&S21COLORTERMS=1&S21STR=%D0%9674184
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=REF&P21DBN=REF&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=TJ=&S21COLORTERMS=1&S21STR=%D0%90%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D1%96%20%D0%BF%D1%80%D0%BE%D0%B1%D0%BB%D0%B5%D0%BC%D0%B8%20%D0%B5%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D1%96%D0%BA%D0%B8
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=REF&P21DBN=REF&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=TJ=&S21COLORTERMS=1&S21STR=%D0%90%D0%BA%D1%82%D1%83%D0%B0%D0%BB%D1%8C%D0%BD%D1%96%20%D0%BF%D1%80%D0%BE%D0%B1%D0%BB%D0%B5%D0%BC%D0%B8%20%D0%B5%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D1%96%D0%BA%D0%B8
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SWOT-ɚɧɚɥɿɡ є ɧɟɨɛɯɿɞɧɨɸ ɬɟɯɧɨɥɨɝɿєɸ ɩɪɨɜɟɞɟɧɧɹ ɩɨɫɬɿɣɧɨʀ ɞɿɚɝɧɨɫɬɢɤɢ ɪɟɫɭɪɫɿɜ 
ɬɚ ɦɨɠɥɢɜɨɫɬɟɣ ɩɿɞɩɪɢєɦɫɬɜ. ɋɭɬɶ ɞɚɧɨɝɨ ɚɧɚɥɿɡɭ ɩɨɥɹɝɚє ɜ ɪɨɡɞɿɥɟɧɧɿ ɱɢɧɧɢɤɿɜ ɬɚ ɹɜɢɳ, 
ɳɨ ɜɩɥɢɜɚɸɬɶ ɧɚ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ ɬɚ ɪɨɡɜɢɬɨɤ ɩɿɞɩɪɢєɦɫɬɜ ɧɚ ɱɨɬɢɪɢ ɤɚɬɟɝɨɪɿʀμ strengths  
(ɫɢɥɶɧɿ ɫɬɨɪɨɧɢ),  weaknesses  (ɫɥɚɛɤɿ  ɫɬɨɪɨɧɢ),  opportunities  (ɦɨɠɥɢɜɨɫɬɿ),  threats  
(ɡɚɝɪɨɡɢ)  Д1Ж.  Ɇɚɬɪɢɰɹ SАЇT-ɚɧɚɥɿɡɭ ɧɚɜɟɞɟɧɚ ɜ ɬɚɛɥ. 1. 

 Ɍɚɛɥɢɰɹ 1 
Ɇɚɬɪɢɰɹ SАЇT-ɚɧɚɥɿɡɭ 

ɋɢɥɶɧɿ ɫɬɨɪɨɧɢ ɋɥɚɛɤɿ ɫɬɨɪɨɧɢ 
1. ȼɢɫɨɤɢɣ ɫɬɭɩɿɧɶ ɞɨɬɪɢɦɚɧɧɹ ɞɨɝɨɜɿɪɧɢɯ 
ɡɨɛɨɜ'ɹɡɚɧɶ ɜɿɞɧɨɫɧɨ ɤɿɧɰɟɜɢɯ ɫɩɨɠɢɜɚɱɿɜ.  
β. ȿɮɟɤɬɢɜɧɚ ɡɛɭɬɨɜɚ ɩɨɥɿɬɢɤɚ ɧɚ ɬɟɪɢɬɨɪɿʀ 
ɜɫɿєʀ ɍɤɪɚʀɧɢ.  
γ. Ⱦɨɛɪɟ ɜɢɜɱɟɧɢɣ ɪɢɧɨɤ ɬɚ ɩɨɩɢɬ ɧɚ 
ɪɢɧɤɭ.  
4. ȿɮɟɤɬɢɜɧɚ ɩɨɥɿɬɢɤɚ ɰɿɧɨɭɬɜɨɪɟɧɧɹ.  
6. ȱɧɜɟɫɬɢɰɿɣɧɢɣ ɩɨɬɟɧɰɿɚɥ ɡɿ ɫɬɨɪɨɧɢ 
ɧɚɫɟɥɟɧɧɹ ɧɚ ɪɢɧɤɭ ɠɢɬɥɚ  
7. ȼɢɫɨɤɚ ɞɨɥɹ ɪɨɛɨɱɢɯ ɦɿɫɰɶ ɧɚ ɪɢɧɤɭ 
ɩɪɚɰɿ. 

1. ɇɢɡɶɤɚ ɱɚɫɬɤɚ ɩɿɞɩɪɢєɦɫɬɜ ɝɚɥɭɡɿ, ɹɤɿ 
ɩɟɪɟɛɭɜɚɸɬɶ  ɭ ɞɟɪɠɚɜɧɿɣ ɮɨɪɦɿ ɜɥɚɫɧɨɫɬɿ.  
β. ɇɢɡɶɤɚ ɟɮɟɤɬɢɜɧɿɫɬɶ ɩɪɨɫɭɜɚɧɧɹ ɧɚ 
ɡɚɤɨɪɞɨɧɧɿ ɪɢɧɤɢ.  
γ. ɇɢɡɶɤɚ ɩɥɚɬɨɫɩɪɨɦɨɠɧɿɫɬɶ ɧɚɫɟɥɟɧɧɹ 
ɍɤɪɚʀɧɢ.  
4. ɇɢɡɶɤɢɣ ɜɧɟɫɨɤ ɛɭɞɿɜɟɥɶɧɨʀ ɝɚɥɭɡɿ ɭ ȼȼɉ 
ɤɪɚʀɧɢ.  
5. Ɂɛɿɥɶɲɟɧɧɹ ɦɚɥɢɯ ɩɿɞɩɪɢєɦɫɬɜ ɬɚ 
ɡɦɟɧɲɟɧɧɹ ɜɟɥɢɤɢɯ ɿ ɫɟɪɟɞɧɿɯ ɩɿɞɩɪɢєɦɫɬɜ  

Ɇɨɠɥɢɜɨɫɬɿ Ɂɚɝɪɨɡɢ 
1. ɇɚɹɜɧɿɫɬɶ ɩɪɨɝɪɚɦɢ ɩɨɥɿɩɲɟɧɧɹ ɹɤɨɫɬɿ 
ɛɭɞɿɜɧɢɰɬɜɚ.  
β. ȼɢɫɨɤɢɣ ɩɨɬɟɧɰɿɚɥ ɪɢɧɤɭ ɡɛɭɬɭ  ɜ 
ɍɤɪɚʀɧɿ ɬɚ ɨɫɜɨєɧɧɹ ɧɨɜɢɯ ɫɟɝɦɟɧɬɿɜ 
ɪɢɧɤɭ.  
γ. Ɋɨɡɲɢɪɟɧɧɹ ɝɚɥɭɡɿ ɡɚ ɪɚɯɭɧɨɤ ɨɛ'єɤɬɿɜ 
ɤɨɦɟɪɰɿɣɧɨʀ ɧɟɪɭɯɨɦɨɫɬɿ.  
4. ɉɚɪɬɧɟɪɫɬɜɨ ɡ ɛɚɧɤɿɜɫɶɤɨɸ ɫɮɟɪɨɸ ɞɥɹ 
ɪɟɚɥɿɡɚɰɿʀ ɛɭɞɿɜɟɥɶɧɢɯ ɿ ɮɿɧɚɧɫɨɜɢɯ 
ɩɪɨɟɤɬɿɜ. 
5. Ɂɚɥɭɱɟɧɧɹ ɡɚɤɨɪɞɨɧɧɢɯ ɿɧɜɟɫɬɨɪɿɜ.  
6. Ɂɦɟɧɲɟɧɧɹ ɤɿɥɶɤɨɫɬɿ ɛɭɞɿɜɟɥɶ ɬɚ 
ɿɧɠɟɧɟɪɧɢɯ ɫɩɨɪɭɞ ɧɟɡɚɜɟɪɲɟɧɨɝɨ 
ɛɭɞɿɜɧɢɰɬɜɚ  

1. ɇɟɫɬɚɛɿɥɶɧɚ ɩɨɥɿɬɢɱɧɚ ɫɢɬɭɚɰɿɹ ɜ ɤɪɚʀɧɿ ɬɚ 
ɧɟɞɨɫɤɨɧɚɥɟ, ɱɚɫɬɨ ɡɦɿɧɸɜɚɧɟ ɡɚɤɨɧɨɞɚɜɫɬɜɨ.  
β. ɉɨɹɜɚ ɧɨɜɢɯ ɤɨɧɤɭɪɟɧɬɿɜ ɧɚ ɪɢɧɤɭ.  
γ. ȼɿɞɫɭɬɧɿɫɬɶ ɚɛɨ ɧɟɞɨɫɬɚɬɧɿɫɬɶ ɞɟɪɠɚɜɧɢɯ 
ɡɚɯɨɞɿɜ ɞɥɹ ɪɨɡɜɢɬɤɭ ɛɭɞɿɜɟɥɶɧɨʀ ɝɚɥɭɡɿ.  
4. ɇɟɫɬɚɛɿɥɶɧɿɫɬɶ ɤɭɪɫɿɜ ɫɜɿɬɨɜɢɯ ɜɚɥɸɬ.  
5. ɉɨɫɢɥɟɧɧɹ ɩɨɞɚɬɤɨɜɨɝɨ ɬɢɫɤɭ ɧɚ 
ɜɢɪɨɛɧɢɤɿɜ ɛɭɞɿɜɟɥɶɧɢɯ ɦɚɬɟɪɿɚɥɿɜ.  
6. ȱɧɮɥɹɰɿɹ.  
7. Ɂɚɝɪɨɡɚ ɡɛɿɥɶɲɟɧɧɹ ɜɿɞɫɨɬɤɨɜɢɯ ɫɬɚɜɨɤ ɬɚ 
ɭɦɨɜ ɤɪɟɞɢɬɭɜɚɧɧɹ, ɳɨ ɩɪɢɡɜɨɞɢɬɶ ɞɨ 
ɧɟɞɨɫɬɭɩɧɨɫɬɿ ɬɚ  ɧɟɫɬɚɱɿ ɮɿɧɚɧɫɨɜɢɯ ɪɟɫɭɪɫɿɜ  

 
ɉɨɞɨɥɚɧɧɹ ɤɪɢɡɢμ ɤɨɦɩɥɟɤɫɧɢɣ ɩɿɞɯɿɞ. Ʌɿɞɟɪɚɦ ɤɨɦɩɚɧɿʀ ɞɥɹ ɜɢɪɿɲɟɧɧɹ ɩɪɨɩɨɧɭєɬɶɫɹ 

ɪɹɞ ɨɫɧɨɜɧɢɯ ɡɚɜɞɚɧɶ ɭ ɤɨɠɧɨɦɭ ɧɚɩɪɹɦɤɭ ɞɿɹɥɶɧɨɫɬɿ ɡ ɦɟɬɨɸ ɞɨɫɹɝɧɟɧɧɹ ɫɬɿɣɤɨɫɬɿ ɩɿɞ ɱɚɫ 
ɟɤɨɧɨɦɿɱɧɨʀ ɧɟɫɬɚɛɿɥɶɧɨɫɬɿ ɧɚ ɛɭɞɿɜɟɥɶɧɨɦɭ ɪɢɧɤɭ. 

Ɍɚɤɢɦ ɱɢɧɨɦ, ɞɥɹ ɩɿɞɜɢɳɟɧɧɹ ɟɮɟɤɬɢɜɧɨɫɬɿ ɞɿɹɥɶɧɨɫɬɿ ɜ ɝɚɥɭɡɿ ɤɚɩɿɬɚɥɶɧɨɝɨ 
ɛɭɞɿɜɧɢɰɬɜɚ ɧɟɨɛɯɿɞɧɨ ɜɢɪɨɛɢɬɢ ɱɿɬɤɢɣ ɫɬɪɚɬɟɝɿɱɧɢɣ ɩɥɚɧ, ɳɨ ɦɚє ɦɿɫɬɢɬɢμ ɩɪɨɝɪɚɦɭ 
ɡɛɿɥɶɲɟɧɧɹ ɨɛɫɹɝɿɜ ɮɿɧɚɧɫɭɜɚɧɧɹ  (ɲɥɹɯɨɦ ɡɚɥɭɱɟɧɧɹ ɜɿɬɱɢɡɧɹɧɢɯ ɬɚ ɿɧɨɡɟɦɧɢɯ 
ɿɧɜɟɫɬɨɪɿɜ), ɚ ɬɚɤɨɠ ɦɟɯɚɧɿɡɦɢ ɜɪɚɯɭɜɚɧɧɹ ɹɤɨɫɬɿ ɛɭɞɿɜɧɢɰɬɜɚ ɬɚ ɹɤɨɫɬɿ ɛɭɞɿɜɟɥɶɧɢɯ 
ɦɚɬɟɪɿɚɥɿɜ. ɋɬɪɚɬɟɝɿɹ ɹɤɨɫɬɿ ɛɭɞɿɜɧɢɰɬɜɚ ɩɨɜɢɧɧɚ ɛɚɡɭɜɚɬɢɫɹ ɧɚ ɫɢɫɬɟɦɿ ɟɤɨɥɨɝɿɱɧɨɝɨ 
ɡɚɛɟɡɩɟɱɟɧɧɹ, ɜɢɤɨɪɢɫɬɚɧɧɹ  ɫɭɱɚɫɧɢɯ ɬɟɯɧɨɥɨɝɿɣ ɬɚ ɦɚɬɟɪɿɚɥɿɜ, ɜɿɞɩɨɜɿɞɚɬɢ ɧɨɪɦɚɦ 
ɫɬɚɧɞɚɪɬɢɡɚɰɿʀ ɬɚ ɭɫɩɿɲɧɨɦɭ ɡɚɥɭɱɟɧɧɸ ɤɚɞɪɨɜɨɝɨ  ɩɨɬɟɧɰɿɚɥɭ.ДγЖ  ɉɿɞɜɢɳɟɧɧɹ  ɹɤɨɫɬɿ  
ɧɚɞɚɧɧɹ  ɩɨɫɥɭɝ  ɞɨɡɜɨɥɢɬɶ  ɡɛɿɥɶɲɢɬɢ  ɩɪɨɞɭɤɬɢɜɧɿɫɬɶ  ɩɪɚɰɿ  ɧɚ ɩɿɞɩɪɢєɦɫɬɜɚɯ, 
ɡɚɛɟɡɩɟɱɢɬɶ ɟɮɟɤɬɢɜɧɟ ɜɢɤɨɪɢɫɬɚɧɧɹ ɨɫɧɨɜɧɢɯ ɮɨɧɞɿɜ, ɟɤɨɧɨɦɿɸ ɫɢɪɨɜɢɧɢ, ɦɚɬɟɪɿɚɥɿɜ, 
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ɩɚɥɢɜɚ ɬɚ ɟɧɟɪɝɿʀ, ɳɨ ɜ ɫɜɨɸ ɱɟɪɝɭ ɫɩɪɢɹɬɢɦɟ ɩɿɞɜɢɳɟɧɧɸ ɤɨɧɤɭɪɟɧɬɨɫɩɪɨɦɨɠɧɨɫɬɿ ɝɚɥɭɡɿ 
ɜ ɰɿɥɨɦɭ ɬɚ ɣɨɝɨ ɨɤɪɟɦɢɯ ɩɿɞɩɪɢєɦɫɬɜ. 

Ʌɿɬɟɪɚɬɭɪɚμ 
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Ɍɟɯɧɨɥɨɝɿɱɧɢɣ  ɿɧɫɬɢɬɭɬ ɋɯɿɞɧɨɭɤɪɚʀɧɫɶɤɨɝɨ  ɧɚɰɿɨɧɚɥɶɧɨɝɨ 

ɭɧɿɜɟɪɫɢɬɟɬɭ  ɿɦɟɧɿ  ȼɨɥɨɞɢɦɢɪɚ  Ⱦɚɥɹ (ɦ.  ɋєɜєɪɨɞɨɧɟɰɶɤ) 
Ʌɿɰɟɧɡɿɹ Аȼ № 301165 IV ɪɿɜɟɧɶ ɚɤɪɟɞɢɬɚɰɿʀ 

 
Ɇɚɬɟɪɿɚɥɶɧɨ - ɬɟɯɧɿɱɧɚ ɛɚɡɚμ γ ɧɚɜɱɚɥɶɧɿ ɤɨɪɩɭɫɢ, ɛɿɛɥɿɨɬɟɤɚ (ɛɥɢɡɶɤɨ β40 ɬɢɫ 

ɟɤɡɟɦɩɥɹɪɿɜ), 10 ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɯ ɤɨɦɩ'ɸɬɟɪɧɢɯ ɤɥɚɫɿɜ, ɚɭɞɢɬɨɪɿʀ ɨɛɥɚɞɧɚɧɿ 
ɦɭɥɶɬɢɦɟɞɿɣɧɨɸ ɬɟɯɧɿɤɨɸ. ɍ ɿɧɫɬɢɬɭɬɿ ɧɚɜɱɚɸɬɶɫɹ ɛɿɥɶɲ ɧɿɠ γ500 ɫɬɭɞɟɧɬɿɜ. 

Ɉɬɪɢɦɚɧɧɹ ɜɢɳɨʀ ɨɫɜɿɬɢ ɨɫɜɿɬɧɶɨ-ɤɜɚɥɿɮɿɤɚɰɿɣɧɨɝɨ ɪɿɜɧɹ (ɧɚ ɛɚɡɿ ɤɜɚɥɿɮɿɤɚɰɿɣɧɨɝɨ 
ɪɿɜɧɹ ɛɚɤɚɥɚɜɪ) ɫɩɟɰɿɚɥɿɫɬ ɬɚ ɦɚɝɿɫɬɪ ɡɚ ɫɩɟɰɿɚɥɶɧɨɫɬɹɦɢμ 
 Ɉɛɥɿɤ ɿ ɚɭɞɢɬ  
 ȿɤɨɧɨɦɿɤɚ ɩɿɞɩɪɢєɦɫɬɜɚ 
 ȿɤɨɥɨɝɿɹ ɬɚ ɨɯɨɪɨɧɚ ɧɚɜɤɨɥɢɲɧɶɨɝɨ 
ɫɟɪɟɞɨɜɢɳɚ 
 Ɉɛɥɚɞɧɚɧɧɹ ɯɿɦɿɱɧɢɯ ɜɢɪɨɛɧɢɰɬɜ ɿ 
ɩɿɞɩɪɢєɦɫɬɜ ɛɭɞɿɜɟɥɶɧɢɯ ɦɚɬɟɪɿɚɥɿɜ 
 ȼɢɪɨɛɧɢɰɬɜɨ ɟɥɟɤɬɪɨɧɧɢɯ ɡɚɫɨɛɿɜ 
 ȿɥɟɤɬɪɨɧɧɚ ɩɨɛɭɬɨɜɚ ɚɩɚɪɚɬɭɪɚ 
 Ⱥɜɬɨɦɚɬɢɡɨɜɚɧɟ ɭɩɪɚɜɥɿɧɧɹ 
ɬɟɯɧɨɥɨɝɿɱɧɢɦɢ ɩɪɨɰɟɫɚɦɢ 

  Ʉɨɦɩ’ɸɬɟɪɧɿ ɫɢɫɬɟɦɢ ɬɚ ɦɟɪɟɠɿ 
 ɋɢɫɬɟɦɧɟ ɩɪɨɝɪɚɦɭɜɚɧɧɹ 
 ɏɿɦɿɱɧɚ ɬɟɯɧɨɥɨɝɿɹ ɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ 
 ɏɿɦɿɱɧɚ ɬɟɯɧɨɥɨɝɿɹ ɧɟɨɪɝɚɧɿɱɧɢɯ 
ɪɟɱɨɜɢɧ 
 ɏɿɦɿɱɧɚ ɬɟɯɧɨɥɨɝɿɹ ɩɚɥɢɜɚ ɬɚ 
ɜɭɝɥɟɰɟɜɢɯ ɦɚɬɟɪɿɚɥɿɜ 
 Ɍɟɯɧɨɥɨɝɿɹ ɩɟɪɟɪɨɛɤɢ ɩɨɥɿɦɟɪɿɜ 

 
 
 
 
 

 

ɉɪɚɤɬɢɤɚ ɫɬɭɞɟɧɬɿɜ ɩɪɨɜɨɞɢɬɶɫɹ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɚɯ ɦɿɫɬɚ. ȱɧɫɬɢɬɭɬ ɫɩɿɜɩɪɚɰɸє ɡ 
ɧɚɜɱɚɥɶɧɢɦɢ ɡɚɤɥɚɞɚɦɢ Ɋɨɫɿʀ ɬɚ ɉɨɥɶɳɿ. ɇɚɜɱɚɥɶɧɢɣ ɡɚɤɥɚɞ ɫɩɪɢɹє ɩɪɚɰɟɜɥɚɲɬɭɜɚɧɧɸ 
ɜɢɩɭɫɤɧɢɤɿɜ ɧɚ ɩɿɞɩɪɢєɦɫɬɜɚμ ɁȺɌ "ɋєɜєɪɨɞɨɧɟɰɶɤɟ ɨɛ'єɞɧɚɧɧɹ Ⱥɡɨɬ", ɁȺɌ ɋɇȼɈ "ȱɦɩɭɥɶɫ", 
Ʌɢɫɢɱɚɧɫɶɤɚ ɧɚɮɬɨɜɚ ɿɧɜɟɫɬɢɰɿɣɧɚ ɤɨɦɩɚɧɿɹ ɁȺɌ "ɅɿɇɂɄ" ɬɚ ɿɧɲɿ. 

ȱɧɫɬɢɬɭɬ ɦɚє ɝɭɪɬɨɠɢɬɨɤ, ɜ ɤɨɠɧɨɦɭ ɧɚɜɱɚɥɶɧɨɦɭ ɤɨɪɩɭɫɿ є ɡɚɤɥɚɞɢ ɯɚɪɱɭɜɚɧɧɹ. 
ɇɚɜɱɚɥɶɧɢɣ ɡɚɤɥɚɞ ɜɨɥɨɞɿє ɫɩɨɪɬɢɜɧɢɦ ɦɚɣɞɚɧɱɢɤɨɦ, ɫɩɟɰɿɚɥɿɡɨɜɚɧɢɦɢ ɫɩɨɪɬɢɜɧɢɦɢ ɡɚɥɚɦɢ, 
ɨɪɟɧɞɭє ɛɚɫɟɣɧ ɿ ɧɚɞɚє ɫɬɭɞɟɧɬɚɦ ɦɨɠɥɢɜɿɫɬɶ ɤɨɪɢɫɬɭɜɚɬɢɫɹ ɧɢɦɢ. ɋɬɭɞɟɧɬɢ ɛɟɪɭɬɶ ɚɤɬɢɜɧɭ 
ɭɱɚɫɬɶ ɭ ɪɨɛɨɬɿ ɫɬɭɞɟɧɬɫɶɤɢɯ ɤɥɭɛɿɜ, ɬɚɧɰɸɜɚɥɶɧɢɯ, ɦɭɡɢɱɧɢɯ ɤɨɥɟɤɬɢɜɿɜ.  

 
ȼ ɿɧɫɬɢɬɭɬɿ ɞɿɸɬɶ ɤɭɪɫɢ ɡ ɩɿɞɝɨɬɨɜɤɢ ɞɨ ɜɫɬɭɩɭ. ɇɨɜɿ ɭɦɨɜɢ ɩɪɢɣɨɦɭ ɞɨ ȼɇɁ 

ɩɟɪɟɞɛɚɱɚɸɬɶ, ɳɨ ɬɢɦ ɨɫɨɛɚɦ,  ɹɤɿ ɜ ɪɿɤ ɜɫɬɭɩɭ ɡɚɤɿɧɱɢɥɢ ɩɿɞɝɨɬɨɜɱɿ ɤɭɪɫɢ ȼɇɁ, ɩɪɢ 
ɜɫɬɭɩɿ ɞɨ ɰɶɨɝɨ ȼɇɁ ɞɥɹ ɧɚɜɱɚɧɧɹ ɧɚ ɩɪɢɪɨɞɧɢɱɨ-ɦɚɬɟɦɚɬɢɱɧɿ ɬɚ ɿɧɠɟɧɟɪɧɨ-ɬɟɯɧɿɱɧɿ 
ɧɚɩɪɹɦɢ ɩɿɞɝɨɬɨɜɤɢ ɞɨɞɚɬɤɨɜɨ ɞɨɞɚєɬɶɫɹ ɞɨ 20 ɛɚɥɿɜ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɩɿɞɫɭɦɤɨɜɨʀ 
ɚɬɟɫɬɚɰɿʀ. 

ɉɪɢɣɨɦ ɞɨɤɭɦɟɧɬɿɜ ɡ 1.07.2011 ɩɨ 31.07.2011 ɪɨɤɭ. 
Ⱥɞɪɟɫɚ ɜɿɞɛɿɪɤɨɜɨʀ ɤɨɦɿɫɿʀ μ 93400, ɍɤɪɚʀɧɚ, Ʌɭɝɚɧɫɶɤɚ ɨɛɥɚɫɬɶ, ɦ. ɋєɜєɪɨɞɨɧɟɰɶɤ, 

ɜɭɥ. Ⱦɨɧɟɰɶɤɚ, 43. Ɍɟɥ. +38 (06452) 2-89-90 

 


