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ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɰɵɩɥɹɬ ɛɪɨɣɥɟɪɨɜ ɩɪɢ ɢɧɴɟɤɰɢɨɧɧɨɦ ɜɜɟɞɟɧɢɢ  
ɪɚɡɧɨɪɚɡɦɟɪɧɵɯ ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɠɟɥɟɡɚ 
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Аɧɧɨɬɚɰɢɹ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɢɹɧɢɹ ɪɚɡɧɨɪɚɡɦɟɪɧɵɯ 
ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɷɥɟɦɟɧɬɚɪɧɨɝɨ ɠɟɥɟɡɚ ɧɚ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɢ ɦɟɬɚɛɨɥɢɡɦ ɰɵɩɥɹɬ-

ɛɪɨɣɥɟɪɨɜ. ɍɥɶɬɪɚɞɢɫɩɟɪɫɧɵɟ ɱɚɫɬɢɰɵ ɠɟɥɟɡɚ ɫɢɧɬɟɡɢɪɨɜɚɧɵ ɦɟɬɨɞɨɦ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɤɨɧ-
ɞɟɧɫɚɰɢɢ. Ɍɟɫɬ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɟɧɧɨɢɧɠɟɧɟɪɧɨɝɨ ɥɸɦɢɧɟɫɰɢɪɭɸɳɟɝɨ ɲɬɚɦɦɚ Echerichia coli 

K12 TG1 (in vitro) ɧɟ ɜɵɹɜɢɥ ɬɨɤɫɢɱɧɨɫɬɶ ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɢ ɢɯ ɚɝɥɨɦɟɪɚɬɨɜ. ȼ ɷɤɫɩɟɪɢ-
ɦɟɧɬɟ ɧɚ 120 ɰɵɩɥɹɬɚɯ-ɛɪɨɣɥɟɪɚɯ «ɋɦɟɧɚ 7» (in vivo) ɞɚɧɚ ɫɪɚɜɧɢɬɟɥɶɧɚɹ ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɨɞɧɨɤɪɚɬɧɨɣ ɜɧɭɬɪɢɦɵɲɟɱɧɨɣ ɢɧɴɟɤɰɢɢ ɩɪɟɩɚɪɚɬɨɜ ɠɟɥɟɡɚ ɫ ɪɚɡɦɟɪɨɦ ɱɚɫɬɢɰ 80±5 ɧɦ (ɭɥɶɬɪɚ-
ɞɢɫɩɟɪɫɧɵɟ ɱɚɫɬɢɰɵ); 923,7±29,6 ɧɦ (ɚɝɥɨɦɟɪɚɬɵ ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ) ɢ 9,8±0,4 ɦɤɦ (ɦɢɤ-
ɪɨɱɚɫɬɢɰɵ). ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɟɩɚɪɚɬɨɜ ɩɨɡɜɨɥɢɥɨ ɭɜɟɥɢɱɢɬɶ ɠɢɜɭɸ ɦɚɫɫɭ ɰɵɩɥɹɬ. Ɇɚɤɫɢɦɚɥɶɧɚɹ 
ɪɚɡɧɢɰɚ ɫ ɤɨɧɬɪɨɥɶɧɨɣ ɝɪɭɩɩɨɣ ɛɵɥɚ ɞɨɫɬɢɝɧɭɬɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɧɚ 4 ɫɭɬɤɢ 

ɩɨɫɥɟ ɢɧɴɟɤɰɢɢ – 9,8 % (P≤0,01); ɚɝɥɨɦɟɪɚɬɨɜ – ɧɚ 17 ɫɭɬɤɢ – 4,97 % (P≤0,01); ɦɢɤɪɨɱɚɫɬɢɰ – ɧɚ 17 ɫɭɬɤɢ – 

8,5 % (P≤0,01). ɂɧɴɟɤɰɢɢ ɩɪɟɩɚɪɚɬɨɜ ɠɟɥɟɡɚ ɫɨɩɪɨɜɨɠɞɚɥɢɫɶ ɭɜɟɥɢɱɟɧɢɟɦ ɨɬɥɨɠɟɧɢɹ ɩɪɨɬɟɢɧɚ ɜ 
ɫɭɬɨɱɧɨɦ ɩɪɢɪɨɫɬɟ ɰɵɩɥɹɬ: ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ – ɧɚ 1,3-4,3 ɝ, ɚɝɥɨɦɟɪɚ-
ɬɨɜ – ɧɚ 0,6-1,4, ɦɢɤɪɨɱɚɫɬɢɰ – ɧɚ 0,1-1,4 ɝ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɟɩɚɪɚɬɨɜ ɠɟɥɟɡɚ ɫɨɩɪɨɜɨɠɞɚɥɨɫɶ 
ɭɜɟɥɢɱɟɧɢɟɦ ɫɨɞɟɪɠɚɧɢɹ ɚɪɝɢɧɢɧɚ ɜ ɩɟɱɟɧɢ ɰɵɩɥɹɬ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɟɦ: ɩɪɢ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɢ ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɧɚ 2,25 % (P≤0,05) – ɱɟɪɟɡ ɫɭɬɤɢ, ɧɚ 3,78 % (P≤0,05) – ɱɟɪɟɡ 7 ɫɭɬɨɤ 
ɩɨɫɥɟ ɢɧɴɟɤɰɢɢ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɚɝɥɨɦɟɪɚɬɨɜ – ɱɟɪɟɡ 7 ɫɭɬɨɤ ɧɚ 2,08 % (P≤0,05), ɦɢɤɪɨɱɚɫɬɢɰ – ɱɟɪɟɡ 
21 ɫɭɬɤɢ ɧɚ 3,86 % (P≤0,05). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɪɚɡɧɨɪɚɡɦɟɪɧɵɯ ɱɚɫɬɢɰ ɷɥɟɦɟɧɬɚɪɧɨɝɨ ɠɟɥɟɡɚ ɩɨ-
ɤɚɡɚɧɵ ɫɯɨɞɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɷɮɮɟɤɬɵ, ɧɚɪɚɫɬɚɸɳɢɟ ɩɨ ɦɟɪɟ ɭɦɟɧɶɲɟɧɢɹ ɪɚɡɦɟɪɚ ɱɚɫɬɢɰ. Ⱦɚɥɶ-
ɧɟɣɲɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɪɟɛɭɸɬ ɪɟɲɟɧɢɹ ɩɨ ɫɨɜɦɟɫɬɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɟɩɚɪɚɬɨɜ ɭɥɶɬɪɚɞɢɫ-
ɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɦɟɬɚɥɥɨɜ ɢ ɚɪɝɢɧɢɧɚ. 

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɰɵɩɥɹɬɚ-ɛɪɨɣɥɟɪɵ, ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɟ ɱɚɫɬɢɰɵ, ɩɪɟɩɚɪɚɬɵ ɠɟɥɟɡɚ, ɩɪɨ-
ɞɭɤɬɢɜɧɨɫɬɶ. 
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Summary. Studies were conducted to determine the effect of various size ultradisperse prepara-

tions of elemental iron on the productivity and metabolism of broiler chickens. Ultrafine iron particles 

were synthesized by high-temperature condensation. The test using the genetically engineered luminescent 

strain of Echerichia coli K12 TG1 (in vitro) did not reveal the toxicity of ultrafine particles and their ag-

glomerates. In the experiment on 120 Broiler chickens «Smena 7» (in vivo), a comparative assessment of 

the effectiveness of a single intramuscular injection of iron preparations with a particle size of 80±5 nm 

(ultrafine particles); 923.7±29.6 nm (agglomerates of ultrafine particles) and 9.8±0.4 μm (microparticles) 

was made. The use of preparations allowed to increase the live weight of chickens. The maximum differ-
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ence with the control group was achieved using ultrafine particles on day 4 after injection – 9.8 % 

(P≤0.01); КРРХШЦОrКЭОs – on day 17 iЭ аКs 4.97 % (P≤0.01); ЦТМrШpКrЭТМХОs – on the 17th day 8.5 % 

(P≤0.01). IЧУОМЭТШЧs ШП ТrШЧ prОpКrКЭТШЧs аОrО КММШЦpКЧТОН Лв КЧ ТЧМrОКsО ТЧ prШЭОТЧ МШЧМОЧЭrКЭТШЧ ТЧ НКi-

ly increase in chickens: with the use of ultrafine particles by 1.3-4.3 g, agglomerates by 0.6-1.4, micropar-

ticles by 0.1-1.4 The use of iron preparations was accompanied by an increase in the arginine content in 

liver of chickens compared with the control. After using ultrafine particles the increase was by 2.25 % 

(P≤0.05) – a day later, by 3.78 % (P≤0.05) – 7 days after the injection. After using agglomerates for 7 days – it 

ТЧМrОКsОН Лв 2.08 % (P≤0.05), ЦТМrШpКrЭТМХОs – КПЭОr 21 НКвs Лв 3.86 % (P≤0.05). TСЮs, ПШr НТfferent parti-

cles of elemental iron, similar biological effects were shown, increasing with decreasing particle size. Fur-

ther research requires solutions for the combined use of ultrafine particles of metals and arginine. 

Key words: broiler chickens, ultrafine particles, iron preparations, productivity. 
 
ȼɜɟɞɟɧɢɟ.  
ɍɥɶɬɪɚɞɢɫɩɟɪɫɧɵɟ ɮɨɪɦɵ ɠɢɡɧɟɧɧɨ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɬɚɥɥɨɜ ɢ ɢɯ ɫɨɟɞɢɧɟɧɢɣ ɦɨɝɭɬ ɧɚɣɬɢ 

ɲɢɪɨɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɠɢɜɨɬɧɨɜɨɞɫɬɜɟ ɜ ɫɜɨɣɫɬɜɟ ɩɪɟɩɚɪɚɬɨɜ ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ. ɗɬɨ ɨɛɭɫɥɚɜɥɢ-
ɜɚɟɬɫɹ ɧɚɢɦɟɧɶɲɟɣ ɬɨɤɫɢɱɧɨɫɬɶɸ ɧɚɧɨɱɚɫɬɢɰ ɦɟɬɚɥɥɨɜ Д1-5Ж, ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɨɣ ɛɢɨɞɨɫɬɭɩɧɨɫɬɶɸ 
ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ ɢɡ ɧɚɧɨɮɨɪɦ ɜ ɫɨɩɨɫɬɚɜɥɟɧɢɢ ɫ ɤɥɚɫɫɢɱɟɫɤɢɦɢ ɩɪɟɩɚɪɚɬɚɦɢ Д6-8]. 

ȼ ɷɬɨɣ ɫɜɹɡɢ ɨɩɪɟɞɟɥёɧɧɵɣ ɢɧɬɟɪɟɫ ɩɪɟɞɫɬɚɜɥɹɸɬ ɪɚɛɨɬɵ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɫɨɡɞɚɧɢɟ ɧɨ-
ɜɵɯ ɩɪɟɩɚɪɚɬɨɜ ɠɟɥɟɡɚ. ɀɟɥɟɡɨɞɟɮɢɰɢɬɧɚɹ ɚɧɟɦɢɹ ɫɨɯɪɚɧɹɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɪɚɫɫɬɪɨɣɫɬɜɚ 
ɨɛɦɟɧɚ ɜɟɳɟɫɬɜ ɱɟɥɨɜɟɤɚ, ɡɚɬɪɚɝɢɜɚɹ ɛɨɥɟɟ 1 ɦɥɪɞ ɠɢɬɟɥɟɣ ɧɚɲɟɣ ɩɥɚɧɟɬɵ Д9Ж. ɋɟɥɶɫɤɨɯɨɡɹɣ-
ɫɬɜɟɧɧɵɟ ɠɢɜɨɬɧɵɟ ɬɚɤɠɟ ɲɢɪɨɤɨ ɩɨɞɜɟɪɠɟɧɵ ɷɬɨɦɭ ɡɚɛɨɥɟɜɚɧɢɸ.  

ɋɨɜɪɟɦɟɧɧɚɹ ɬɟɪɚɩɢɹ ɠɟɥɟɡɨɞɟɮɢɰɢɬɧɨɣ ɚɧɟɦɢɢ ɜɤɥɸɱɚɟɬ ɩɟɪɨɪɚɥɶɧɵɟ ɩɪɟɩɚɪɚɬɵ ɠɟɥɟɡɚ, 
ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɨɫɬɵɟ ɫɨɥɢ FО+2, ɪɚɫɬɜɨɪɢɦɵɟ ɯɟɥɚɬɧɵɟ ɮɨɪɦɵ FО+2 ɢɥɢ FО+3. ɗɬɢ ɩɪɟɩɚɪɚɬɵ ɢɦɟɸɬ 
ɪɹɞ ɧɟɞɨɫɬɚɬɤɨɜ: ɪɚɫɫɬɪɨɣɫɬɜɚ ɠɟɥɭɞɨɱɧɨ-ɤɢɲɟɱɧɨɝɨ ɬɪɚɤɬɚ Д10-11Ж, ɢɡɦɟɧɟɧɢɹ ɫɨɫɬɚɜɚ ɦɢɤɪɨɮɥɨ-
ɪɵ ɜ ɬɨɥɫɬɨɦ ɤɢɲɟɱɧɢɤɟ Д12-13Ж ɢ ɞɪ. Ɍɟɪɚɩɢɹ ɠɟɥɟɡɨɞɟɮɢɰɢɬɧɨɣ ɚɧɟɦɢɢ ɜɤɥɸɱɚɟɬ ɢ ɜɧɭɬɪɢɦɵ-
ɲɟɱɧɵɟ ɢɧɴɟɤɰɢɢ ɩɪɟɩɚɪɚɬɨɜ. ɇɟɞɨɫɬɚɬɤɨɦ ɷɬɨɝɨ ɦɟɬɨɞɚ ɹɜɥɹɸɬɫɹ ɧɟɝɚɬɢɜɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ ɞɥɹ 
ɨɪɝɚɧɢɡɦɚ ɩɨ ɩɪɢɱɢɧɟ ɨɛɪɚɡɨɜɚɧɢɹ ɚɤɬɢɜɧɵɯ ɮɨɪɦ ɤɢɫɥɨɪɨɞɚ ɜ ɪɟɚɤɰɢɹɯ Ɏɟɧɬɨɧɚ, ɏɚɛɟɪɚ-ȼɚɣɫɚ. 

ɍɥɶɬɪɚɞɢɫɩɟɪɫɧɵɟ ɱɚɫɬɢɰɵ ɠɟɥɟɡɚ ɢ ɟɝɨ ɫɨɟɞɢɧɟɧɢɣ ɦɨɝɭɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɜɵɝɨɞɧɚɹ 
ɚɥɶɬɟɪɧɚɬɢɜɚ ɫɭɳɟɫɬɜɭɸɳɢɦ ɩɪɟɩɚɪɚɬɚɦ. ɂɡɜɟɫɬɧɵ ɪɚɛɨɬɵ, ɞɟɦɨɧɫɬɪɢɪɭɸɳɢɟ ɪɨɫɬɨɫɬɢɦɭɥɢɪɭ-
ɸɳɢɟ, ɪɚɧɨɡɚɠɢɜɥɹɸɳɢɟ ɷɮɮɟɤɬɵ ɧɚɧɨɠɟɥɟɡɚ Д14-16Ж. ɉɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɚ ɩɟɪɫɩɟɤɬɢɜɚ ɧɚɧɨFe+3 
ɜ ɤɚɱɟɫɬɜɟ ɩɢɳɟɜɨɣ ɞɨɛɚɜɤɢ Д17-18]. 

Ɉɞɧɢɦ ɢɡ ɧɚɩɪɚɜɥɟɧɢɣ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɩɪɟɩɚɪɚɬɨɜ ɧɚ ɨɫɧɨɜɟ ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ 
ɹɜɥɹɟɬɫɹ ɭɬɨɱɧɟɧɢɟ ɪɚɡɦɟɪɚ ɱɚɫɬɢɰ ɜɟɳɟɫɬɜɚ. Ɋɚɡɥɢɱɢɹ ɜ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜɚɯ ɠɟɥɟɡɚ ɫ ɪɚɡɧɨ-
ɪɚɡɦɟɪɧɵɦɢ ɱɚɫɬɢɰɚɦɢ ɩɨɤɚɡɚɧɵ Д19-20Ж. ɍɦɟɧɶɲɟɧɢɟ ɪɚɡɦɟɪɚ ɱɚɫɬɢɰ ɠɟɥɟɡɚ ɩɨɜɵɲɚɟɬ ɚɛɫɨɪɛ-
ɰɢɸ ɷɥɟɦɟɧɬɚ Д6Ж. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɢɡɜɟɫɬɧɚ ɫɜɹɡɶ ɬɨɤɫɢɱɧɨɫɬɢ ɧɚɧɨɱɚɫɬɢɰ ɫ ɢɯ ɪɚɡɦɟɪɚɦɢ Д21-22]. 

 
Цɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ.  
ɂɡɭɱɟɧɢɟ ɩɪɨɞɭɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɢ ɜɥɢɹɧɢɹ ɧɚ ɦɟɬɚɛɨɥɢɡɦ ɰɵɩɥɹɬ-ɛɪɨɣɥɟɪɨɜ ɩɪɟɩɚɪɚɬɨɜ 

ɍȾɑ ɠɟɥɟɡɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɦɟɪɚ ɱɚɫɬɢɰ. 
 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ. 
Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ. ɐɵɩɥɹɬɚ-ɛɪɨɣɥɟɪɵ «ɋɦɟɧɚ-7». 
Ɉɛɫɥɭɠɢɜɚɧɢɟ ɠɢɜɨɬɧɵɯ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɜ ɫɨɨɬɜɟɬ-

ɫɬɜɢɢ ɫ ɢɧɫɬɪɭɤɰɢɹɦɢ Russian Regulations,1987 (Order No. 755 on 12.081977 the USSR Ministry of 
Health) and «The Guide for Care and Use of Laboratory Animals (National Academy Press Washington, 
D.C. 1966)». ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɢ ɩɪɢɧɹɬɵ ɦɟɪɵ, ɱɬɨɛɵ ɫɜɟɫɬɢ ɤ ɦɢɧɢɦɭɦɭ ɫɬɪɚ-
ɞɚɧɢɹ ɠɢɜɨɬɧɵɯ ɢ ɭɦɟɧɶɲɟɧɢɹ ɢɫɩɵɬɭɟɦɵɯ ɨɛɪɚɡɰɨɜ. 

ɋɯɟɦɚ ɷɤɫɩɟɪɢɦɟɧɬɚ. ɉɨɥɭɱɟɧɢɟ ɢ ɚɬɬɟɫɬɚɰɢя ɩɪɟɩɚɪɚɬɨɜ ɠɟɥɟɡɚ. ɍɥɶɬɪɚɞɢɫɩɟɪɫɧɵɟ 
ɱɚɫɬɢɰɵ ɠɟɥɟɡɚ ɫɢɧɬɟɡɢɪɨɜɚɧɵ ɦɟɬɨɞɨɦ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɤɨɧɞɟɧɫɚɰɢɢ ɧɚ ɭɫɬɚɧɨɜɤɟ Ɇɢɝɟɧ-3 
ɜ ɂɧɫɬɢɬɭɬɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɨɛɥɟɦ ɯɢɦɢɱɟɫɤɨɣ ɮɢɡɢɤɢ ɊȺɇ (ɝ. Ɇɨɫɤɜɚ, Ɋɨɫɫɢɹ). Ɇɟɬɨɞɢɤɚ ɫɢɧ-
ɬɟɡɚ ɨɩɢɫɚɧɚ ɪɚɧɟɟ Д23Ж. Ⱦɥɹ ɫɢɧɬɟɡɚ ɢɫɩɨɥɶɡɨɜɚɧɨ ɦɟɬɚɥɥɢɱɟɫɤɨɟ ɠɟɥɟɡɨ ɱɢɫɬɨɬɨɣ 99,99 %. ɉɪɟ-
ɩɚɪɚɬ ɦɢɤɪɨɱɚɫɬɢɰ ɩɪɢɨɛɪɟɬёɧ ɭ ɤɨɦɩɚɧɢɢ AХПК AОsКr GЦЛ H & CШ RG (ɋɒȺ). Ɇɚɬɟɪɢɚɥɨɜɟɞɱɟ-
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ɇɚɧɨɬɟɯɧɨɥɨɝɢɢ ɜ ɠɢɜɨɬɧɨɜɨɞɫɬɜɟ ɢ ɤɨɪɦɨɩɪɨɢɡɜɨɞɫɬɜɟ 8 

ɫɤɚɹ ɚɬɬɟɫɬɚɰɢɹ ɩɪɟɩɚɪɚɬɨɜ ɜɤɥɸɱɚɥɚ: ɷɥɟɤɬɪɨɧɧɭɸ ɫɤɚɧɢɪɭɸɳɭɸ ɢ ɩɪɨɫɜɟɱɢɜɚɸɳɭɸ ɦɢɤɪɨɫɤɨ-
ɩɢɸ ɧɚ ɩɪɢɛɨɪɚɯ JSM 7401F ɢ JEM-2000FБ («JEOL», əɩɨɧɢɹ). Ɋɟɧɬɝɟɧɨɮɚɡɨɜɵɣ ɚɧɚɥɢɡ ɜɵɩɨɥɧɟɧ 
ɧɚ ɞɢɮɪɚɤɬɨɦɟɬɪɟ ȾɊɈɇ-7. ɉɨ ɢɬɨɝɚɦ ɚɬɬɟɫɬɚɰɢɢ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɱɚɫɬɢɰɵ ɠɟɥɟɡɚ ɪɚɡɦɟɪɨɦ 80±5 
ɧɦ ɫɨɞɟɪɠɚɬ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɦɟɬɚɥɥɚ ɜ ɹɞɪɟ 96,0±4,5 %, ɨɤɫɢɞɚ ɦɟɬɚɥɥɚ – 4,0±0,4 %; ɬɨɥɳɢɧɚ 
ɨɤɫɢɞɧɨɣ ɩɥёɧɤɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɱɚɫɬɢɰ – 6 ɧɦ. Ɇɢɤɪɨɱɚɫɬɢɰɵ ɠɟɥɟɡɚ ɪɚɡɦɟɪɨɦ 9,8±0,4 ɦɤɦ – ɫ 
ɱɢɫɬɨɬɨɣ 99,5 %, ɬɨɥɳɢɧɚ ɨɤɫɢɞɧɨɣ ɩɥёɧɤɢ – 7 ɧɦ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢя ɩɪɟɩɚɪɚɬɨɜ ɠɟɥɟɡɚ. ɉɪɟɩɚɪɚɬɵ ɠɟɥɟɡɚ ɛɵɥɢ ɩɪɟɞɜɚɪɢ-
ɬɟɥɶɧɨ ɬɟɫɬɢɪɨɜɚɧɵ ɞɥɹ ɭɱёɬɚ ɞɢɫɩɟɪɫɢɢ ɢ ɨɰɟɧɤɢ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɱɚɫɬɢɰ. ȼ ɷɤɫɩɟɪɢ-
ɦɟɧɬɟ ɜɨɞɧɚɹ ɜɡɜɟɫɶ ɱɚɫɬɢɰ ɩɨɞɜɟɪɝɚɥɚɫɶ ɜɨɡɞɟɣɫɬɜɢɸ ɭɥɶɬɪɚɡɜɭɤɨɦ (ɱɚɫɬɨɬɚ – 35 ɤȽɰ, ɦɨɳɧɨɫɬɶ – 
300 (450) ȼɬ, ɚɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɣ – 10 micrometer) ɜ ɬɟɱɟɧɢɟ 0,33-30 ɦɢɧ.  

Ⱥɧɚɥɢɡ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɱɚɫɬɢɰ ɜ ɨɛɪɚɡɰɚɯ ɩɪɨɜɨɞɢɥɫɹ ɦɟɬɨɞɨɦ ɚɬɨɦɧɨ-
ɫɢɥɨɜɨɣ ɦɢɤɪɨɫɤɨɩɢɢ ɜ ɤɨɧɬɚɤɬɧɨɦ ɪɟɠɢɦɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɢɤɪɨɫɤɨɩɚ SMM-2000 (Ɋɨɫɫɢɹ). ȼ 
ɯɨɞɟ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɩɪɢɦɟɧɹɥɢɫɶ ɤɚɧɬɢɥɟɜɟɪɵ MSCT-AUNM (Park Scientific Instruments, ɋɒȺ) ɫ 
ɩɪɨɱɧɨɫɬɶɸ ɛɚɥɤɢ 0,01 ɇ/ɦ ɢ ɪɚɞɢɭɫɨɦ ɤɪɢɜɢɡɧɵ ɢɝɥɵ 15-20 ɧɦ. ɑɢɫɥɟɧɧɵɣ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɢɣ 
ɚɧɚɥɢɡ ɩɪɢɨɛɪɟɬёɧɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ ɩɪɨɜɨɞɢɥɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɲɬɚɬɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟ-
ɧɢɹ ɦɢɤɪɨɫɤɨɩɚ.  

ɂɡɭɱɟɧɢɟ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɩɨɥɭɱɟɧɧɵɯ ɨɛɪɚɡɰɨɜ ɱɚɫɬɢɰ ɠɟɥɟɡɚ in vitro ɩɪɨɜɨɞɢ-
ɥɨɫɶ ɜ ɬɟɫɬɟ ɢɧɝɢɛɢɪɨɜɚɧɢɹ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɛɢɨɥɸɦɢɧɟɫɰɟɧɰɢɢ. ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɜɨɡɞɟɣɫɬɜɢɹ 
ɢɫɩɨɥɶɡɨɜɚɧ ɝɟɧɧɨɢɧɠɟɧɟɪɧɵɣ ɥɸɦɢɧɟɫɰɢɪɭɸɳɢɣ ɲɬɚɦɦ Echerichia coli K12 TG1, ɤɨɧɫɬɢɬɭɬɢɜɧɨ 
ɷɤɫɩɪɟɫɫɢɪɭɸɳɢɣ luxCDABE-ɝɟɧɵ ɩɪɢɪɨɞɧɨɝɨ ɦɨɪɫɤɨɝɨ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚ Photobacterium leiongna-
thi 54D10 (ɇȼɈ «ɂɦɦɭɧɨɬɟɯ», ɝ. Ɇɨɫɤɜɚ, Ɋɨɫɫɢɹ,). 

Ɋɟɚɥɢɡɚɰɢɹ ɬɟɫɬɚ ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɩɨ ɚɥɝɨɪɢɬɦɭ, ɩɪɟɞɥɨɠɟɧɧɨɦɭ DОrвКЛТЧ ОЭ КХ. Д24Ж. ɂɫɫɥɟ-
ɞɭɟɦɨɟ ɜɟɳɟɫɬɜɨ ɜɧɨɫɢɥɢ ɜ ɹɱɟɣɤɢ 96-ɥɭɧɨɱɧɵɯ ɩɥɚɧɲɟɬɨɜ ɢɡ ɧɟɩɪɨɡɪɚɱɧɨɝɨ ɩɥɚɫɬɢɤɚ. ȼ ɤɚɠɞɭɸ 
ɹɱɟɣɤɭ ɞɨɛɚɜɥɹɥɢ ɩɨ 150 ɦɤɥ ɜɡɜɟɫɢ ɥɸɦɢɧɟɫɰɢɪɭɸɳɢɯ ɛɚɤɬɟɪɢɣ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɫɦɟɫɟɣ 
ɨɰɟɧɢɜɚɥɢ ɧɚ ɥɸɦɢɧɨɦɟɬɪɟ LM-01Ɍ («IЦЦЮЧШЭОМС», ɑɟɯɢɹ) ɜ ɬɟɱɟɧɢɟ 180 ɦɢɧ ɫ ɢɧɬɟɪɜɚɥɨɦ 3 ɦɢɧ. 
Ɋɟɡɭɥɶɬɚɬɵ ɜɥɢɹɧɢɹ ɩɨɪɨɲɤɚ ɧɚɧɨɱɚɫɬɢɰ Fe ɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɛɢɨɥɸɦɢɧɟɫɰɟɧɰɢɢ 
(I) ɨɰɟɧɢɜɚɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɨɪɦɭɥɵ 

   , 

ɝɞɟ Ik ɢ Io – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɤɨɧɬɪɨɥɶɧɵɯ ɢ ɨɩɵɬɧɵɯ ɩɪɨɛ ɧɚ 0-ɣ ɢ n-ɣ ɦɢɧɭɬɚɯ 
ɢɡɦɟɪɟɧɢɹ. 

ɂɫɫɥɟɞɨɜɚɧɢɹ in vivo ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɧɚ ɰɵɩɥɹɬɚɯ-ɛɪɨɣɥɟɪɚɯ «ɋɦɟɧɚ-7» ɜ ɭɫɥɨɜɢɹɯ ɜɢɜɚ-
ɪɢɹ Ɉɪɟɧɛɭɪɝɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ.  

Ʉɨɪɦɥɟɧɢɟ ɢ ɫɨɞɟɪɠɚɧɢɟ ɩɬɢɰɵ ɩɪɨɢɡɜɨɞɢɥɨɫɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ Д25Ж. 
Ʉɨɪɦɥɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɩɨɥɧɨɪɚɰɢɨɧɧɵɦɢ ɤɨɦɛɢɤɨɪɦɚɦɢ, ɜɤɥɸɱɚɜɲɢɦɢ ɜ ɩɟɪɢɨɞ ɫ 14 ɩɨ 21 ɫɭɬɤɢ: 
ɩɲɟɧɢɰɚ – 32,4 %, ɤɭɤɭɪɭɡɚ – 17,3 %, ɨɬɪɭɛɢ ɩɲɟɧɢɱɧɵɟ – 10 %, ɲɪɨɬ ɫɨɟɜɵɣ – 20 %, ɲɪɨɬ ɩɨɞ-
ɫɨɥɧɟɱɧɵɣ – 10 %, ɤɭɤɭɪɭɡɧɵɣ ɝɥɸɬɟɧ – 4 %, ɦɚɫɥɨ ɩɨɞɫɨɥɧɟɱɧɨɟ – 5 %, ɫɨɥɶ ɩɨɜɚɪɟɧɧɚɹ – 0,3 %, 
ɢɡɜɟɫɬɧɹɤɨɜɚɹ ɦɭɤɚ – 1 %; ɫ 21 ɩɨ 35 ɫɭɬɤɢ: ɩɲɟɧɢɰɚ – 34,7 %, ɤɭɤɭɪɭɡɚ – 10 %, ɨɬɪɭɛɢ ɩɲɟɧɢɱɧɵɟ – 
15 %, ɲɪɨɬ ɫɨɟɜɵɣ – 20 %, ɲɪɨɬ ɩɨɞɫɨɥɧɟɱɧɵɣ – 10 %, ɤɭɤɭɪɭɡɧɵɣ ɝɥɸɬɟɧ – 4 %, ɦɚɫɥɨ ɩɨɞɫɨɥ-
ɧɟɱɧɨɟ – 5 %, ɫɨɥɶ ɩɨɜɚɪɟɧɧɚɹ – 0,3 %, ɢɡɜɟɫɬɧɹɤɨɜɚɹ ɦɭɤɚ – 1 %. ɉɨɟɧɢɟ – ɜɜɨɥɸ ɢɡ ɧɢɩɩɟɥɶɧɵɯ 
ɩɨɢɥɨɤ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɢɧɤɭɛɚɬɨɪɢɢ ɩɬɢɰɟɮɚɛɪɢɤɢ «Ɉɪɟɧɛɭɪɝɫɤɚɹ» ɛɵɥɢ ɩɪɢɨɛ-
ɪɟɬɟɧɵ 150 ɰɵɩɥɹɬ-ɛɪɨɣɥɟɪɨɜ ɤɪɨɫɫɚ «ɋɦɟɧɚ 7». ɉɨ ɢɬɨɝɚɦ ɞɟɫɹɬɢɞɧɟɜɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɨɫɬɨɦ 
ɢ ɪɚɡɜɢɬɢɟɦ ɫɮɨɪɦɢɪɨɜɚɧɵ 4 ɝɪɭɩɩɵ (n=30). ȼɫɹ ɩɬɢɰɚ ɧɚɯɨɞɢɥɚɫɶ ɜ ɨɞɢɧɚɤɨɜɵɯ ɭɫɥɨɜɢɹɯ ɤɨɪɦ-
ɥɟɧɢɹ ɢ ɫɨɞɟɪɠɚɧɢɹ. ȼ 14-ɞɧɟɜɧɨɦ ɜɨɡɪɚɫɬɟ ɨɞɧɨɤɪɚɬɧɨ ɜɧɭɬɪɢɦɵɲɟɱɧɨ (ɜ ɛɟɞɪɟɧɧɭɸ ɝɪɭɩɩɭ 
ɦɵɲɰ) ɰɵɩɥɹɬɚɦ ɜɜɨɞɢɥɢ: I ɝɪɭɩɩɟ – ɩɪɟɩɚɪɚɬ ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɠɟɥɟɡɚ (80±5 ɧɦ); II – 

ɩɪɟɩɚɪɚɬ ɚɝɥɨɦɟɪɚɬɨɜ ɱɚɫɬɢɰ ɠɟɥɟɡɚ (923,7±29,6 ɧɦ); III – ɩɪɟɩɚɪɚɬ ɦɢɤɪɨɱɚɫɬɢɰ ɠɟɥɟɡɚ (9,8±0,4 ɦɤɦ); 
IV (ɤɨɧɬɪɨɥɶ) – ɫɬɟɪɢɥɶɧɵɣ 0,9 % ɪɚɫɬɜɨɪ NaCl ɜ ɨɛɴёɦɟ 200 ɦɤɥ/ɝɨɥ. ɉɪɢɨɛɪɟɬёɧɧɵɣ ɩɪɟɩɚɪɚɬ 
ɩɨɞɜɟɪɝɚɥɢ ɭɥɶɬɪɚɮɢɨɥɟɬɭ, ɡɚɬɟɦ ɩɪɨɩɭɫɤɚɥɢ ɱɟɪɟɡ ɭɥɶɬɪɚɡɜɭɤ (ɱɚɫɬɨɬɚ – 35 ɤȽɰ; ɦɨɳɧɨɫɬɶ – 300 (450) ȼɬ, 
ɚɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɣ – 10 micrometer). ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɞɥɹ I ɢ III ɝɪɭɩɩ – 
30 ɦɢɧɭɬ, II ɝɪɭɩɩɵ – 20 ɫɟɤ. Ⱦɨɡɢɪɨɜɤɚ ɠɟɥɟɡɚ ɫɨɫɬɚɜɢɥɚ 2 ɦɝ/ɤɝ ɠɢɜɨɣ ɦɚɫɫɵ ɩɬɢɰɵ ɢ ɨɛɨɫɧɨɜɵ-
ɜɚɥɚɫɶ ɪɚɧɟɟ ɩɪɨɜɟɞёɧɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ Д26Ж. ȼ ɬɟɱɟɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɰɵɩɥɹɬ ɟɠɟɞɧɟɜɧɨ 
ɜɡɜɟɲɢɜɚɥɢ.  
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ɍɛɨɣ ɰɵɩɥɹɬ ɩɪɨɢɡɜɨɞɢɥɫɹ ɜ 15-, 21- ɢ 35-ɫɭɬɨɱɧɨɦ ɜɨɡɪɚɫɬɟ. ɗɬɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ 1, 7 ɢ 21 ɫɭɬ-
ɤɚɦ ɩɨɫɥɟ ɢɧɴɟɤɰɢɢ ɠɟɥɟɡɚ. ɂɧɞɢɜɢɞɭɚɥɶɧɨ ɞɥɹ ɤɚɠɞɨɣ ɨɫɨɛɢ ɨɩɪɟɞɟɥɹɥɢ ɦɚɫɫɭ ɩɟɪɚ, ɤɨɠɢ, ɦɹɤɨ-
ɬɢ ɬɭɲɤɢ, ɜɧɭɬɪɟɧɧɢɯ ɨɪɝɚɧɨɜ, ɠɟɥɭɞɨɱɧɨ-ɤɢɲɟɱɧɨɝɨ ɬɪɚɤɬɚ, ɜɧɭɬɪɟɧɧɟɝɨ ɠɢɪɚ, ɤɪɨɜɢ ɢ ɞɪ. ȼ 
ɬɤɚɧɹɯ ɨɩɪɟɞɟɥɹɥɢ ɫɨɞɟɪɠɚɧɢɟ ɩɪɨɬɟɢɧɚ (ɦɟɬɨɞ Ʉɶɟɥɶɞɚɥɹ), ɫɨɞɟɪɠɚɧɢɟ ɫɵɪɨɝɨ ɠɢɪɚ (ɦɟɬɨɞ 
ɋɨɤɫɥɟɬɚ). ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɪɚɫɫɱɢɬɵɜɚɥɢ ɨɬɥɨɠɟɧɢɟ ɜ ɬɟɥɟ ɰɵɩɥɹɬ ɩɪɨɬɟɢɧɚ ɢ 
ɠɢɪɚ ɩɨ ɩɟɪɢɨɞɚɦ.  

ɋ ɰɟɥɶɸ ɞɚɥɶɧɟɣɲɟɝɨ ɩɪɨɜɟɪɤɢ ɝɢɩɨɬɟɡɵ Faddah ОЭ КХ. Д27Ж ɨ ɫɜɹɡɢ ɨɛɦɟɧɚ ɚɪɝɢɧɢɧɚ ɫ ɞɟɣ-
ɫɬɜɢɟɦ ɱɚɫɬɢɰ ɦɟɬɚɥɥɨɜ ɢɡɭɱɟɧ ɚɦɢɧɨɤɢɫɥɨɬɧɵɣ ɫɨɫɬɚɜ ɩɟɱɟɧɢ. Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɚɦɢɧɨɤɢɫɥɨɬ ɜ ɩɟ-
ɱɟɧɢ ɨɩɪɟɞɟɥɟɧɚ ɦɟɬɨɞɨɦ ɤɚɩɢɥɥɹɪɧɨɝɨ ɷɥɟɤɬɪɨɮɨɪɟɡɚ ɧɚ ɩɪɢɛɨɪɟ «Ʉɚɩɟɥɶ-105Ɇ» («Ʌɸɦɷɤɫ», 
Ɋɨɫɫɢɹ). ɉɪɨɛɨɩɨɞɝɨɬɨɜɤɚ ɜɤɥɸɱɚɥɚ: ɝɨɦɨɝɟɧɟɡɚɰɢɸ ɬɤɚɧɟɣ ɩɟɱɟɧɢ, ɜɵɫɭɲɢɜɚɧɢɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭ-
ɪɟ +60…+70 °ɋ ɢ ɢɡɦɟɥɶɱɟɧɢɟ. ɂɦɟɸɳɢɟɫɹ ɨɛɪɚɡɰɵ ɬɤɚɧɟɣ ɩɟɱɟɧɢ ɩɨɞɜɟɪɝɚɥɢ ɤɢɫɥɨɬɧɨɦɭ ɢɥɢ 
ɳɟɥɨɱɧɨɦɭ (ɬɨɥɶɤɨ ɞɥɹ ɬɪɢɩɬɨɮɚɧɚ) ɫɨɥɶɜɨɥɢɡɭ ɜɨɞɵ. Ƚɢɞɪɨɥɢɡ ɩɪɨɜɨɞɢɥɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ +110 °ɋ ɜ 
ɬɟɱɟɧɢɟ 14-16 ɱ. ɋɨɝɥɚɫɧɨ ɡɚɜɟɪɲɟɧɢɸ ɤɢɫɥɨɬɧɨɝɨ ɝɢɞɪɨɥɢɡɚ ɩɪɨɛɵ ɩɨɞɜɟɪɝɚɥɢ ɮɢɥɶɬɪɚɰɢɢ (ɩɨ ɡɚɜɟɪ-
ɲɟɧɢɸ ɳɟɥɨɱɧɨɝɨ ɝɢɞɪɨɥɢɡɚ ɮɢɥɶɬɪɚɰɢɹ ɧɟ ɜɟɥɚɫɶ). Ƚɢɞɪɨɥɢɡɚɬɵ ɫɦɟɲɢɜɚɥɢ ɫɨ ɦɧɨɠɟɫɬɜɨɦ ɪɟ-
ɚɤɬɢɜɨɜ ɢ ɜɵɩɚɪɢɜɚɥɢ ɜ ɩɨɬɨɤɟ ɬёɩɥɨɝɨ ɜɨɡɞɭɯɚ. ɋɭɯɨɣ ɨɫɬɚɬɨɤ ɪɚɡɛɚɜɥɹɥɢ ɜ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ 
ɜɨɞɟ ɢ ɩɨɞɜɟɪɝɚɥɢ ɨɛɪɚɛɨɬɤɟ ɜ ɰɟɧɬɪɢɮɭɝɟ. Ɉɛɪɚɡɨɜɚɧɧɭɸ ɧɚɞɨɫɚɞɨɱɧɭɸ ɠɢɞɤɨɫɬɶ ɢɡɭɱɚɥɢ ɦɟɬɨ-
ɞɨɦ ɤɚɩɢɥɥɹɪɧɨɝɨ ɷɥɟɤɬɪɨɮɨɪɟɡɚ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ. Ʌɚɛɨɪɚɬɨɪɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɂɫɩɵ-
ɬɚɬɟɥɶɧɨɦ ɰɟɧɬɪɟ ɐɄɉ ɎȽȻɇɍ Ɏɇɐ ȻɋɌ ɊȺɇ (ɚɬɬɟɫɬɚɬ ɚɤɤɪɟɞɢɬɚɰɢɢ № RA.RU.21ɉɎ59 ɨɬ 
02.12.15). Ɇɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɨɩɪɟɞɟɥɹɥɢ ɫ ɩɨɦɨɳɶɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɝɟɦɚɬɨɥɨɝɢɱɟɫɤɨɝɨ 
ɚɧɚɥɢɡɚɬɨɪɚ ɦɨɞɟɥɶ URIT-2900 Vet Plus («URIT Medial Electronic Co., Ltd», Ʉɢɬɚɣ). Ȼɢɨɯɢɦɢɱɟɫɤɢɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɵɜɨɪɨɬɤɢ ɤɪɨɜɢ ɩɪɨɜɨɞɢɥɢɫɶ ɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɚɧɚɥɢɡɚɬɨɪɟ ɋS-T240 («DIRUI 

IЧНЮsЭrТКХ CШ., LЭН», Ʉɢɬɚɣ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɦɦɟɪɱɟɫɤɢɯ ɧɚɛɨɪɨɜ ɞɥɹ ɜɟɬɟɪɢɧɚɪɢɢ ȾɢɚȼɟɬɌɟɫɬ 
(Ɋɨɫɫɢɹ) ɢ Randox Laboratories Limited (United Kingdom).  

ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ. Ⱦɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɚɤ ɫɪɟɞɧɟɟ (M) ɢ ɫɬɚɧɞɚɪɬɧɚɹ ɨɲɢɛɤɚ 
ɫɪɟɞɧɟɝɨ (m). ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɜɵɩɨɥɧɹɥɢ ɫ ɩɨɦɨɳɶɸ ɨɮɢɫɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ «Mi-

crosoft Office» ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɝɪɚɦɦɵ «Excel» («Microsoft», ɋɒȺ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɢɤ 
ANOVA ɜ ɩɪɨɝɪɚɦɦɟ «SЭКЭТsЭТМК 10.0» («SЭКЭSШПЭ IЧМ.», ɋɒȺ). Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ ɪɚɡɥɢɱɢɣ ɫɪɚɜɧɢɜɚɟɦɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɨɩɪɟɞɟɥɹɥɢ ɩɨ Э-ɤɪɢɬɟɪɢɸ ɋɬɶɸɞɟɧɬɚ. Ⱦɨɫɬɨɜɟɪɧɵɦɢ ɫɱɢɬɚɥɢ ɡɧɚɱɟɧɢɹ ɩɪɢ P≤0,05. 

 

Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ.  
ɍɥɶɬɪɚɡɜɭɤɨɜɚɹ ɨɛɪɚɛɨɬɤɚ ɜɨɞɧɨɣ ɜɡɜɟɫɢ ɧɚɧɨɱɚɫɬɢɰ ɠɟɥɟɡɚ ɫɩɨɫɨɛɫɬɜɨɜɚɥɚ ɪɚɡɪɭɲɟɧɢɸ 

ɚɝɥɨɦɟɪɚɰɢɣ ɧɚɧɨɱɚɫɬɢɰ ɠɟɥɟɡɚ. ɉɪɢ ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɢ ɜ ɬɟɱɟɧɢɟ 20 ɫɟɤ, 2, 3, 4, 5, 6, 7 ɢ 8 ɦɢɧ ɩɨ-
ɥɭɱɟɧɵ ɤɨɦɩɥɟɤɫɵ ɪɚɡɦɟɪɨɦ 923,7±29,6; 383,7±83,4; 257,5±49,2; 211,9±31,1; 175±34,5; 151,2±43,2; 

142,2±38,5 ɢ 119,8±23,8 ɧɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  
Ɉɛɪɚɡɰɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɚɧɨɱɚɫɬɢɰɵ ɠɟɥɟɡɚ ɢɫɯɨɞɧɨɝɨ ɪɚɡɦɟɪɚ (80,5±5,5 ɧɦ), ɛɵɥɢ 

ɩɨɥɭɱɟɧɵ ɩɪɢ ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɢ ɛɨɥɟɟ 15 ɦɢɧ. Ʉɨɥɢɱɟɫɬɜɨ ɚɝɥɨɦɟɪɚɬɨɜ ɧɚɧɨɱɚɫɬɢɰ ɜ ɨɛɪɚɡɰɚɯ 
ɫɨɫɬɚɜɥɹɥɨ ɨɬ 3 ɞɨ 5 %. 

ɇɚɲɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɟ ɜɵɹɜɢɥɢ ɬɨɤɫɢɱɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɠɟɥɟɡɚ. Ʉɨɧɬɚɤɬ 
E.coli K12 TG1 ɫ ɚɝɥɨɦɟɪɚɬɚɦɢ ɱɚɫɬɢɰ ɠɟɥɟɡɚ 923 ɧɦ ɢ ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɦɢ ɱɚɫɬɢɰɚɦɢ 80,5 ɧɦ ɧɟ 
ɩɪɢɜɨɞɢɥ ɤ ɩɨɞɚɜɥɟɧɢɸ ɫɜɟɱɟɧɢɹ ɛɚɤɬɟɪɢɣ (ɪɢɫ. 1). 

ɀɢɜɚɹ ɦɚɫɫɚ ɰɵɩɥɹɬ ɜ I ɝɪɭɩɩɟ ɫɩɭɫɬɹ ɫɭɬɤɢ ɩɨɫɥɟ ɜɜɟɞɟɧɢɹ ɛɵɥɚ ɜɵɲɟ ɤɨɧɬɪɨɥɶɧɵɯ ɡɧɚ-
ɱɟɧɢɣ ɧɚ 6,7 % (P≤0,01), ɱɟɪɟɡ 10 ɫɭɬɨɤ – ɧɚ 8,06 % (P≤0,01), ɱɟɪɟɡ 21 ɞɟɧɶ – ɧɚ 4,16 % (P≤0,01). 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɪɚɡɧɢɰɚ ɜ ɠɢɜɨɣ ɦɚɫɫɟ – 9,8 % (P≤0,01) ɨɬɦɟɱɚɥɚɫɶ ɧɚ 4 ɫɭɬɤɢ. ȼɜɟɞɟɧɢɟ ɚɝɥɨɦɟɪɚ-
ɬɨɜ ɱɚɫɬɢɰ ɠɟɥɟɡɚ ɫɨɩɪɨɜɨɠɞɚɥɨɫɶ ɞɨɫɬɨɜɟɪɧɵɦ ɭɜɟɥɢɱɟɧɢɟɦ ɠɢɜɨɣ ɦɚɫɫɵ ɧɚ 10 ɢ 17 ɫɭɬɤɢ ɩɨɫɥɟ 
ɜɜɟɞɟɧɢɹ (+4,69-4,97 %, P≤0,01). ɇɚɢɛɨɥɟɟ ɨɬɞɚɥёɧɧɵɟ ɪɨɫɬɨɫɬɢɦɭɥɢɪɭɸɳɢɟ ɷɮɮɟɤɬɵ ɛɵɥɢ ɯɚɪɚɤ-
ɬɟɪɧɵ ɞɥɹ ɩɪɟɩɚɪɚɬɚ ɦɢɤɪɨɱɚɫɬɢɰ ɠɟɥɟɡɚ. ɂɡɦɟɧɟɧɢɹ ɛɵɥɢ ɨɬɦɟɱɟɧɵ ɬɨɥɶɤɨ ɧɚ 3 ɧɟɞɟɥɟ ɩɨɫɥɟ 
ɜɜɟɞɟɧɢɹ ɦɢɤɪɨɱɚɫɬɢɰ (+7-8 %, P≤0,01). 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Faddah%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=22551254


Жɢɜɨɬɧɨɜɨɞɫɬɜɨ ɢ ɤɨɪɦɨɩɪɨɢɡɜɨɞɫɬɜɨ  2019  Ɍɨɦ 102  № 1 

ɇɚɧɨɬɟɯɧɨɥɨɝɢɢ ɜ ɠɢɜɨɬɧɨɜɨɞɫɬɜɟ ɢ ɤɨɪɦɨɩɪɨɢɡɜɨɞɫɬɜɟ 10 

 

Ɋɢɫ. 1 ‒ Кɢɧɟɬɢɤɚ ɫɢɹɧɢɹ E.coli ɫ ɤɥɨɧɢɪɨɜɚɧɧɵɦɢ luбCDABE-ɝɟɧɚɦɢ P. leiognathi    

    ɩɪɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɧɚɧɨɱɚɫɬɢɰɚɦɢ ɠɟɥɟɡɚ d=80±5 ɧɦ (1) ɢ ɩɪɨɱɧɨ  
ɭɞɟɪɠɢɜɚɟɦɵɯ ɦɟɠɞɭ ɫɨɛɨɣ ɧɚɧɨɱɚɫɬɢɰ ɠɟɥɟɡɚ d=923,7±29,6 ɧɦ (2).  

                                 ɉɨ ɨɫɢ ɚɛɫɰɢɫɫ – ɜɪɟɦɹ ɤɨɧɬɚɤɬɚ, ɦɢɧ; ɩɨ ɨɫɢ ɨɪɞɢɧɚɬ – ɪɟɝɢɫɬɪɢɪɭɟɦɵɟ  
                                ɡɧɚɱɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɜɟɱɟɧɢɹ 

 

ȼ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɧɚ ɰɵɩɥɹɬɚɯ ɩɨɤɚɡɚɧɨ ɪɨɫɬɨɫɬɢɦɭɥɢɪɭɸɳɟɟ ɞɟɣɫɬɜɢɟ ɩɪɟɩɚɪɚɬɨɜ ɠɟɥɟɡɚ 
(ɪɢɫ. 2).  

 
Ɋɢɫ. 2 – Ⱦɢɧɚɦɢɤɚ ɪɚɡɧɢɰɵ (%) ɩɨ ɠɢɜɨɣ ɦɚɫɫɟ ɦɟɠɞɭ ɤɨɧɬɪɨɥɶɧɨɣ ɢ ɨɩɵɬɧɵɦɢ ɝɪɭɩɩɚɦɢ  

                         ɰɵɩɥɹɬ-ɛɪɨɣɥɟɪɨɜ (n=30). Цɵɩɥɹɬɚɦ ɨɞɧɨɤɪɚɬɧɨ ɜ 14-ɫɭɬɨɱɧɨɦ ɜɨɡɪɚɫɬɟ  
         ɜɧɭɬɪɢɦɵɲɟɱɧɨ (ɜ ɛɟɞɪɨ) ɜɜɨɞɢɥɢ ɩɪɟɩɚɪɚɬɵ ɷɥɟɦɟɧɬɚɪɧɨɝɨ ɠɟɥɟɡɚ ɫ ɪɚɡɦɟɪɨɦ  

                          ɱɚɫɬɢɰ ɜ I ɝɪɭɩɩɟ 80±5 ɧɦ, ɜɨ II – 923,7±29,6 ɧɦ, ɜ III – 9,8±0,4 ɦɤɦ 
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Ɇɟɯɚɧɢɡɦ ɪɨɫɬɨɫɬɢɦɭɥɢɪɭɸɳɟɝɨ ɷɮɮɟɤɬɚ ɩɪɟɩɚɪɚɬɨɜ ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɠɟɥɟɡɚ 
ɦɨɠɟɬ ɛɵɬɶ ɨɛɴɹɫɧёɧ ɢɡɦɟɧɟɧɢɹɦɢ ɦɟɬɚɛɨɥɢɡɦɚ ɜ ɬɟɥɟ ɰɵɩɥɹɬ.  ȼ I ɝɪɭɩɩɟ ɨɬɦɟɱɟɧɨ ɩɨɜɵɲɟɧɢɟ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɠɟɥɟɡɚ ɜ ɫɵɜɨɪɨɬɤɟ ɤɪɨɜɢ ɱɟɪɟɡ ɫɭɬɤɢ ɧɚ 15,8 % (P≤0,01), ɱɟɪɟɡ 7 ɫɭɬɨɤ – ɧɚ 5,15 % 
(P≤0,05). ɇɚ 21 ɫɭɬɤɢ ɫɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ ɜ ɫɵɜɨɪɨɬɤɟ ɛɵɥɨ ɭɜɟɥɢɱɟɧɨ ɬɨɥɶɤɨ ɜ III ɝɪɭɩɩɟ ɧɚ 8,71 % 
(ɬɚɛɥ. 1). 

 

Ɍɚɛɥɢɰɚ 1. ɋɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ ɢ ɨɛɳɟɝɨ ɛɟɥɤɚ ɜ ɫɵɜɨɪɨɬɤɟ ɤɪɨɜɢ ɰɵɩɥɹɬ 

 

ɉɨɤɚɡɚɬɟɥɶ Ƚɪɭɩɩɚ 
ȼɨɡɪɚɫɬ ɰɵɩɥɹɬ, ɫɭɬɤɢ 

15 21 35 

ɀɟɥɟɡɨ, ɦɤɦɨɥɶ/ɥ I 21,2±0,12** 20,4±0,12** 19,4±0,06 

II 19,1±0,09** 19,6±0,03 19,7±0,09 

III 18,6±0,09 19,9±0,07* 21,2±0,03* 

Ʉɨɧɬɪɨɥɶ 18,3±0,09 19,4±0,06 19,5±0,09 

Ɉɛɳɢɣ ɛɟɥɨɤ, ɝ/ɥ I 24,5±0,09** 34,5±0,14** 48,5±0,12** 

II 24,3±0,07 30,9±0,17* 43,9±0,15** 

III 24,2±0,03 33,4±0,15* 46,8±0,15** 

Ʉɨɧɬɪɨɥɶ 23,9±0,12 29,3±0,09 42,8±0,12 

ɉɪɢɦɟɱɚɧɢɟ: * – P≤0,05, ** – P≤0,01 

 

Ɋɨɫɬɨɫɬɢɦɭɥɢɪɭɸɳɟɟ ɞɟɣɫɬɜɢɟ ɩɪɟɩɚɪɚɬɨɜ ɠɟɥɟɡɚ ɨɩɪɟɞɟɥɹɥɨɫɶ ɢɡɦɟɧɟɧɢɹɦɢ ɜ ɦɟɬɚɛɨ-
ɥɢɡɦɟ. ɗɬɨ ɨɬɦɟɱɚɥɨɫɶ ɩɨ ɞɢɧɚɦɢɤɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɛɳɟɝɨ ɛɟɥɤɚ ɜ ɫɵɜɨɪɨɬɤɟ ɤɪɨɜɢ (ɬɚɛɥ. 1). Ⱥɧɚ-
ɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɢɡɦɟɧɹɥɨɫɶ ɨɛɳɟɟ ɫɨɞɟɪɠɚɧɢɟ ɩɪɨɬɟɢɧɚ ɜ ɬɟɥɟ ɰɵɩɥɹɬ (ɬɚɛɥ. 2). 

 

Ɍɚɛɥɢɰɚ 2. ɋɨɞɟɪɠɚɧɢɟ ɩɪɨɬɟɢɧɚ ɜ ɬɟɥɟ ɢ ɫɭɬɨɱɧɨɦ ɩɪɢɪɨɫɬɟ ɰɵɩɥɹɬ, ɝ/ɝɨɥ. 
 

Ƚɪɭɩɩɚ 

ȼ ɬɟɥɟ ȼ ɫɭɬɨɱɧɨɦ ɩɪɢɪɨɫɬɟ ɬɟɥɚ 

ɜɨɡɪɚɫɬ, ɫɭɬɤɢ ɜɨɡɪɚɫɬɧɨɣ ɩɟɪɢɨɞ, ɫɭɬɤɢ 

15 21 35 15 15-21 21-35 

I 82,9±1,33 157,7±3,51 303,9±6,35 11,77 10,69 10,44 

II 80,0±0,57 141,3±1,44 297,7±2,76 8,87 8,75 11,17 

III 79,9±0,58 137,3±1,32 315,7±5,11 8,77 8,20 12,74 

Ʉɨɧɬɪɨɥɶ 78,6±0,86 135,7±1,59 294,9±4,87 7,47 8,15 11,37 

 

ɋɨɞɟɪɠɚɧɢɟ ɩɪɨɬɟɢɧɚ ɜ ɬɟɥɟ ɰɵɩɥɹɬ I ɝɪɭɩɩɵ ɜ 15 ɫɭɬɨɤ ɩɪɟɜɵɲɚɥɨ ɭɪɨɜɟɧɶ ɤɨɧɬɪɨɥɹ ɧɚ 
5,5 % (P≤0,05), ɜ 21 ɫɭɬɤɢ – ɧɚ 16,2 % (P≤0,01), 35 – ɧɚ 3,1 %. ɗɬɚ ɪɚɡɧɢɰɚ ɢ ɨɩɪɟɞɟɥɢɥɚ ɛɨɥɶɲɢɣ 
ɩɪɢɪɨɫɬ ɦɚɫɫɵ ɨɩɵɬɧɨɣ ɩɬɢɰɵ. Ƚɢɩɨɬɟɡɚ ɜɥɢɹɧɢɹ ɩɪɟɩɚɪɚɬɨɜ ɠɟɥɟɡɚ ɧɚ ɛɟɥɤɨɜɵɣ ɨɛɦɟɧ ɦɨɠɟɬ 
ɛɵɬɶ ɩɨɫɬɪɨɟɧɚ ɫ ɭɱёɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɚɦɢɧɨɤɢɫɥɨɬɧɨɝɨ ɫɨɫɬɚɜɚ ɩɟɱɟɧɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɭɥɶɬɪɚ-
ɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɠɟɥɟɡɚ ɫɨɩɪɨɜɨɠɞɚɥɨɫɶ ɞɨɫɬɨɜɟɪɧɵɦ ɭɜɟɥɢɱɟɧɢɟɦ ɩɪɨɰɟɧɬɚ ɚɪɝɢɧɢɧɚ ɜ ɩɟɱɟɧɢ 
ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɶɧɨɣ ɝɪɭɩɩɨɣ ɫɩɭɫɬɹ ɫɭɬɤɢ ɧɚ 2,25 % (P≤0,05), ɱɟɪɟɡ 7 ɫɭɬɨɤ ɩɨɫɥɟ ɜɜɟɞɟ-
ɧɢɹ – ɧɚ 3,78 % (P≤0,05) (ɪɢɫ. 3).  

ȼɨ II ɝɪɭɩɩɟ ɩɨɜɵɲɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɚɪɝɢɧɢɧɚ ɨɬɦɟɱɚɥɨɫɶ ɱɟɪɟɡ 7 ɫɭɬɨɤ ɩɨɫɥɟ ɜɜɟɞɟɧɢɹ ɧɚ 
2,08 % (P≤0,05), ɜ III – ɬɨɥɶɤɨ ɱɟɪɟɡ 21 ɫɭɬɤɢ ɩɨɫɥɟ ɢɧɴɟɤɰɢɣ ɧɚ 3,86 % (P≤0,05). ȼ ɧɚɲɢɯ ɢɫɫɥɟɞɨ-
ɜɚɧɢɹɯ ɦɵ ɨɬɦɟɱɚɥɢ ɬɟɧɞɟɧɰɢɸ ɤ ɫɧɢɠɟɧɢɸ ɨɬɥɨɠɟɧɢɹ ɠɢɪɚ ɜ ɩɪɢɪɨɫɬɟ ɦɚɫɫɵ ɬɟɥɚ ɰɵɩɥɹɬ I ɝɪɭɩɩɵ ɫ 
15 ɩɨ 21 ɫɭɬɤɢ (ɬɚɛɥ. 3).  
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Ɋɢɫ. 3 – Ɋɚɡɧɢɰɚ ɫɨɞɟɪɠɚɧɢɹ ɚɦɢɧɨɤɢɫɥɨɬ ɜ ɩɟɱɟɧɢ ɰɵɩɥɹɬ ɜ ɜɨɡɪɚɫɬɟ 15, 21 ɢ 35 ɫɭɬɨɤ 

                        ɩɪɢ ɨɞɧɨɤɪɚɬɧɨɦ (14-ɫɭɬɨɱɧɵɣ ɜɨɡɪɚɫɬ) ɜɜɟɞɟɧɢɢ ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɠɟɥɟɡɚ 

            (I), ɢɯ ɚɝɥɨɦɟɪɚɬɨɜ (II) ɢ ɦɢɤɪɨɱɚɫɬɢɰ ɠɟɥɟɡɚ (III) ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɟɦ, 
                ɝɞɟ ɜɨɡɪɚɫɬ ɰɵɩɥɹɬ-ɛɪɨɣɥɟɪɨɜ ɫɨɫɬɚɜɥɹɥ: a – 15 ɫɭɬɨɤ, b – 21 ɫɭɬɤɢ, c – 35 ɫɭɬɨɤ 

 

Ɍɚɛɥɢɰɚ 3. ɋɨɞɟɪɠɚɧɢɟ ɠɢɪɚ ɜ ɬɟɥɟ ɢ ɩɪɢɪɨɫɬɟ ɰɵɩɥɹɬ, ɝ/ɝɨɥ 

 

Ƚɪɭɩɩɚ 

ȼ ɬɟɥɟ ȼ ɫɭɬɨɱɧɨɦ ɩɪɢɪɨɫɬɟ 

ɜɨɡɪɚɫɬ, ɫɭɬɤɢ ɩɟɪɢɨɞ, ɫɭɬɤɢ 

15 21 35 15 15-21 22-35 

I 49,1±2,3 79,1±4,07 193,7±6,23 3,61 4,28 8,18 

II 51,3±1,34 88,7±5,15 184,7±3,65 5,81 5,35 6,85 

III 48,9±1,36 85,7±2,89 195,0±3,26 3,41 5,25 7,81 

Ʉɨɧɬɪɨɥɶ 50,0±2,33 81,3±3,97 167,7±5,67 4,51 4,45 6,17 

 

ɉɨɜɵɲɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɪɝɢɧɢɧɚ ɜ ɩɟɱɟɧɢ ɦɨɝɥɨ ɫɬɚɬɶ ɫɥɟɞɫɬɜɢɟɦ ɚɤɬɢɜɢɡɚɰɢɢ ɫɢɧɬɟɡɚ 
ɦɚɤɪɨɮɚɝɨɜ ɜ ɨɬɜɟɬ ɧɚ ɜɜɟɞɟɧɢɟ ɱɚɫɬɢɰ ɠɟɥɟɡɚ. ȼ ɧɚɲɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɤɨɥɢɱɟɫɬɜɨ ɦɨɧɨɰɢɬɨɜ ɞɨ-
ɫɬɨɜɟɪɧɨ ɭɜɟɥɢɱɢɜɚɥɨɫɶ ɫɩɭɫɬɹ ɫɭɬɤɢ ɩɨɫɥɟ ɢɧɴɟɤɰɢɣ ɧɚ 16,3 ɢ 12 % (P≤0,01) ɜ I ɢ III ɝɪɭɩɩɚɯ ɫɨ-
ɨɬɜɟɬɫɬɜɟɧɧɨ; ɜ 2,17 ɪɚɡɚ (P≤0,01) – ɜɨ II ɝɪɭɩɩɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɧɬɪɨɥɹ. ɋɨɞɟɪɠɚɧɢɟ ɦɨɧɨɰɢɬɨɜ 
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ɱɟɪɟɡ 7 ɫɭɬɨɤ ɩɨɫɥɟ ɜɜɟɞɟɧɢɹ ɜɵɫɨɤɨɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɠɟɥɟɡɚ ɛɵɥɨ ɜɵɲɟ ɱɟɦ ɜ ɤɨɧɬɪɨɥɟ ɧɚ 5,56 ɢ 

8,89 % ɜ I ɢ III ɝɪɭɩɩɚɯ; ɜ 1,53 ɪɚɡɚ (Ɋ≤0,01) – ɜɨ II ɝɪɭɩɩɟ. ɍɪɨɜɟɧɶ ɦɨɧɨɰɢɬɨɜ ɜ 35-ɞɧɟɜɧɨɦ ɜɨɡ-
ɪɚɫɬɟ ɨɩɵɬɧɨɣ ɩɬɢɰɵ ɛɵɥ ɭɜɟɥɢɱɟɧ ɬɨɥɶɤɨ ɜ III ɝɪɭɩɩɟ ɧɚ 2,19 % (ɬɚɛɥ. 4). Ʉɨɧɰɟɧɬɪɚɰɢɹ ɝɟɦɨɝɥɨ-
ɛɢɧɚ ɫɩɭɫɬɹ ɫɭɬɤɢ ɩɨɫɥɟ ɜɜɟɞɟɧɢɹ ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɛɵɥɚ ɭɜɟɥɢɱɟɧɚ ɧɚ 21,1 % ɨɬɧɨɫɢ-
ɬɟɥɶɧɨ ɤɨɧɬɪɨɥɹ, ɱɟɪɟɡ 7 ɫɭɬɨɤ ɩɨɫɥɟ ɢɧɴɟɤɰɢɣ – ɧɚ 3,26 %. 

 

Ɍɚɛɥɢɰɚ 4. Ɇɨɪɮɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɤɪɨɜɢ ɰɵɩɥɹɬ-ɛɪɨɣɥɟɪɨɜ 

 

ɉɨɤɚɡɚɬɟɥɶ Ƚɪɭɩɩɚ 
ȼɨɡɪɚɫɬ ɰɵɩɥɹɬ, ɫɭɬɤɢ 

15 21 35 

ɗɪɢɬɪɨɰɢɬɵ, 1012/ɥ I 2,37±0,42 3±0,39 3,11±0,01 

II 1,96±0,56 2,27±0,63 3,06±0,01 

III 2,31±0,7 3,08±051 3,18±0,02 

Ʉɨɧɬɪɨɥɶ  2,3±0,92 2,7±0,68 3,09±0,63 

Ƚɟɦɨɝɥɨɛɢɧ, ɝ/ɥ I 128,6±7,16 114,2±11,5 132,3±5,6 

II 87,1±8,69 95,1±5,1 130,7±7,5 

III 110,2±7,2 127,6±6,8 135,4±6,8 

Ʉɨɧɬɪɨɥɶ 106,2±3,8 110,6±10,6 130,3±3,6 

Ɇɇɋ, ɩɝ I 62,1±9,6 57,7±6,4 53,7±4,7 

II 51,2±7,6 51,4±8,6 52,5±7,5 

III 53,9±7,3 62,6±4,2 54,01±8,2 

Ʉɨɧɬɪɨɥɶ 53,2±9,4 56,4±8,9 52,9±8,9 

Ƚɟɦɚɬɨɤɪɢɬ, % I 25,8±1,9 29±2,4 29,2±2,1 

II 21,8±2,6 22,8±2,4 28,7±1,5 

III 23,8±3,7 27,5±0,87 31±2,6 

Ʉɨɧɬɪɨɥɶ 23,8±2,4 25,2±0,9 28,8±2,8 

Ɍɪɨɦɛɨɰɢɬɵ, 1012/ɥ I 60±4,2 83,9±7,5 100,5±6,2 

II 61,8±5,2 67,7±6,4 100,4±6,2 

III 65,9±4,8 84,5±5,6 100,7±8,4 

Ʉɨɧɬɪɨɥɶ 67,4±4,8 88,3±6,8 100,7±8,7 

Ɇɨɧɨɰɢɬɵ, 103 ɦɦ3 I 1,5±0,06** 1,9±0,02 1,84±0,07 

II 2,8±0,23** 2,75±0,12** 1,8±0,06 

III 1,68±0,04** 1,96±0,09 1,87±0,07 

Ʉɨɧɬɪɨɥɶ 1,29±0,01 1,8±0,04 1,83±0,07 

ɉɪɢɦɟɱɚɧɢɟ: ** – P≤0,01 

 

Ɉɛɫɭɠɞɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ.  
Ȼɢɨɥɨɝɢɱɟɫɤɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ ɩɪɟɩɚɪɚɬɨɜ ɩɪɟɞɩɪɢɧɹɬɨ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɫɫɥɟɞɨɜɚɧɢɣ Keenan 

et al. Д28Ж ɨ ɬɨɤɫɢɱɧɨɫɬɢ ɱɚɫɬɢɰ ɠɟɥɟɡɚ ɫ ɧɭɥɟɜɨɣ ɜɚɥɟɧɬɧɨɫɬɶɸ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɨɜɵɲɟɧɢɟ 
ɭɱɚɫɬɤɚ ɩɨɜɟɪɯɧɨɫɬɢ ɜɟɳɟɫɬɜ ɩɨ ɦɟɪɟ ɭɦɟɧɶɲɟɧɢɹ ɪɚɡɦɟɪɨɜ ɱɚɫɬɢɰ ɭɜɟɥɢɱɢɜɚɟɬ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɨ-
ɢɡɜɨɞɢɬɶ ɚɤɬɢɜɧɵɟ ɮɨɪɦɵ ɤɢɫɥɨɪɨɞɚ Д29-30Ж. ɉɨɞɬɜɟɪɠɞɟɧɢɟɦ ɨɬɫɭɬɫɬɜɢɹ ɬɨɤɫɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ 
ɩɪɟɩɚɪɚɬɨɜ ɠɟɥɟɡɚ ɹɜɥɹɸɬɫɹ ɪɚɧɟɟ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ Д31-34].  

Ɋɨɫɬɨɫɬɢɦɭɥɢɪɭɸɳɟɟ ɞɟɣɫɬɜɢɟ ɩɪɟɩɚɪɚɬɨɜ ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɠɟɥɟɡɚ ɧɚ ɨɪɝɚɧɢɡɦ 
ɰɵɩɥɹɬ ɨɩɢɫɚɧɨ ɪɚɧɟɟ Д35Ж, ɜ ɬɨɦ ɱɢɫɥɟ ɩɨɤɚɡɚɧ ɧɟɨɞɢɧɚɤɨɜɵɣ ɷɮɮɟɤɬ ɭ ɪɚɡɧɨɪɚɡɦɟɪɧɵɯ ɱɚɫɬɢɰ 
Д20, 36Ж. Ɉɬɥɨɠɟɧɢɟ ɜ ɨɪɝɚɧɢɡɦɟ ɨɞɧɨɝɨ ɝɪɚɦɦɚ ɛɟɥɤɚ ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɢɸ ɦɚɫɫɵ ɬɟɥɚ ɧɚ ɜɟɥɢ-
ɱɢɧɭ ɞɨ 5 ɝɪɚɦɦ Д37Ж. 
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ɉɪɢɦɟɱɚɬɟɥɶɧɨ, ɱɬɨ ɚɪɝɢɧɢɧ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɦ ɧɨɫɢɬɟɥɟɦ ɚɡɨɬɚ ɢ ɨɫ-
ɧɨɜɧɵɦ ɮɚɤɬɨɪɨɦ, ɪɟɝɭɥɢɪɭɸɳɢɦ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɨɫɬ ɦɨɥɨɞɵɯ ɠɢɜɨɬɧɵɯ Д38, 39Ж. Ɇɨɠɧɨ ɩɪɟɞ-
ɩɨɥɨɠɢɬɶ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɚɪɝɢɧɢɧɚ ɜ ɩɟɱɟɧɢ ɫɨɩɪɨɜɨɠɞɚɥɨɫɶ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟɦ 
ɷɧɟɪɝɢɢ ɦɟɠɞɭ ɩɪɨɬɟɢɧɨɦ ɢ ɠɢɪɨɦ ɜ ɨɪɝɚɧɢɡɦɟ ɰɵɩɥɹɬ. Ɋɚɧɟɟ ɧɚ ɦɨɞɟɥɢ ɰɵɩɥɹɬ-ɛɪɨɣɥɟɪɨɜ (CШЛЛ 500) 
ɩɨɤɚɡɚɧɨ ɫɨɤɪɚɳɟɧɢɟ ɦɚɫɫɵ ɚɛɞɨɦɢɧɚɥɶɧɨɣ ɠɢɪɨɜɨɣ ɬɤɚɧɢ ɢ ɰɢɪɤɭɥɢɪɭɸɳɢɯ ɥɢɩɢɞɨɜ ɩɨɞ ɜɨɡ-
ɞɟɣɫɬɜɢɟɦ ɞɨɛɚɜɨɤ ɞɢɟɬɢɱɟɫɤɨɝɨ L-ɚɪɝɢɧɢɧɚ [40]. ɉɨɜɵɲɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɪɝɢɧɢɧɚ ɜ ɩɟɱɟɧɢ 
ɦɨɝɥɨ ɛɵɬɶ ɮɚɤɬɨɪɨɦ ɚɤɬɢɜɢɡɚɰɢɢ ɫɢɧɬɟɡɚ ɦɚɤɪɨɮɚɝɨɜ ɜ ɨɬɜɟɬ ɧɚ ɜɧɟɞɪɟɧɢɟ ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɠɟɥɟɡɚ. ɉɨɫɪɟɞɫɬɜɚɦ ɫɢɧɬɟɡɚ ɩɨɥɢɚɦɢɧɨɜ ɢ ɛɟɥɤɚ ɚɪɝɢɧɢɧ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɩɪɨɥɢɮɟɪɚɰɢɸ 
ɦɨɧɨɰɢɬɨɜ ɢ ɥɢɦɮɨɰɢɬɨɜ Д41Ж. ɉɨɞɨɛɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɜ ɨɬɧɨɲɟɧɢɢ ɞɟɣɫɬɜɢɹ ɧɚɧɨFe ɨɬɦɟɱɚɥɢɫɶ ɜ 
ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɋɤɨɪɤɢɧɨɣ ɢ ɞɪɭɝɢɯ Д42Ж. 

Ⱦɟɣɫɬɜɢɟ ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɠɟɥɟɡɚ ɢ ɢɯ ɚɝɥɨɦɟɪɚɬɨɜ ɩɪɢɜɨɞɢɥɨ ɤ ɫɧɢɠɟɧɢɸ ɫɨ-
ɞɟɪɠɚɧɢɹ ɬɪɨɦɛɨɰɢɬɨɜ (ɬɚɛɥ. 4). Ⱥɧɚɥɨɝɢɱɧɨɟ ɞɟɣɫɬɜɢɟ ɜ ɨɬɧɨɲɟɧɢɢ ɬɪɨɦɛɨɰɢɬɨɜ ɨɩɢɫɚɧɨ ɞɥɹ 
ɧɚɧɨɱɚɫɬɢɰ ɞɢɨɤɫɢɞɚ ɬɢɬɚɧɚ Д43, 44Ж.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɨɠɧɨ ɝɨɜɨɪɢɬɶ ɨ ɬɨɦ, ɱɬɨ ɝɢɩɨɬɟɡɚ ɨ ɜɨɡɞɟɣɫɬɜɢɢ ɪɚɡɦɟɪɚ ɱɚ-
ɫɬɢɰ ɠɟɥɟɡɚ ɧɚ ɪɨɫɬ ɢ ɪɚɡɜɢɬɢɟ ɰɵɩɥɹɬ ɨɤɚɡɚɥɚɫɶ ɩɪɚɜɞɢɜɨɣ. ȼ ɨɩɵɬɟ ɭɫɬɚɧɨɜɥɟɧɨ ɫɬɢɦɭɥɢɪɭɸ-
ɳɟɟ ɞɟɣɫɬɜɢɟ ɩɪɟɩɚɪɚɬɨɜ ɠɟɥɟɡɚ ɧɚ ɪɨɫɬ ɢ ɨɬɤɨɪɦ ɢɫɩɵɬɭɟɦɨɝɨ ɠɢɜɨɬɧɨɝɨ ɜ ɪɚɡɧɵɯ ɫɪɨɤɚɯ ɩɨɫɥɟ 
ɜɧɭɬɪɢɦɵɲɟɱɧɨɣ ɢɧɴɟɤɰɢɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɚɪɚɦɟɬɪɨɜ ɱɚɫɬɢɰ. Ⱦɚɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɨɬɦɟɱɚɥɢɫɶ 
ɫɯɨɞɧɵɦ ɢɡɦɟɧɟɧɢɟɦ ɜ ɨɪɝɚɧɢɡɦɟ ɰɵɩɥɹɬ-ɛɪɨɣɥɟɪɨɜ. ɍɜɟɥɢɱɟɧɢɟ ɚɤɬɢɜɧɨɫɬɢ ɪɨɫɬɚ ɫɨɩɪɨɜɨɠɞɚ-
ɥɨɫɶ ɧɚɛɨɪɨɦ ɦɚɫɫɵ ɩɪɨɬɟɢɧɚ ɜ ɩɪɢɪɨɫɬɟ ɰɵɩɥɹɬ, ɧɚɤɨɩɥɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɣ ɚɪɝɢɧɢɧɚ ɜ ɩɟɱɟɧɢ, 
ɜ ɫɥɟɞɫɬɜɢɢ ɱɟɝɨ ɭɜɟɥɢɱɢɜɚɥɚɫɶ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɨɧɨɰɢɬɨɜ ɜ ɤɪɨɜɢ. 

ɋɢɫɬɟɦɚ ɡɚɩɭɫɤɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɫɢɧɬɟɡɚ ɚɪɝɢɧɢɧɚ ɦɨɠɟɬ ɛɵɬɶ ɢɧɢɰɢɢɪɨɜɚɧɚ ɧɟɫɤɨɥɶ-
ɤɢɦɢ ɫɩɨɫɨɛɚɦɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɚɤɬɢɜɢɡɚɰɢɟɣ ɨɛɦɟɧɚ ɜɟɳɟɫɬɜ, ɤɪɨɦɟ ɬɨɝɨ, ɩɨɫɪɟɞɫɬɜɨɦ ɫɢɧɬɟɡɚ ɨɤ-
ɫɢɞɚ ɚɡɨɬɚ (NO). ɀɟɥɟɡɨ ɢ NO ɜɡɚɢɦɨɫɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɡɚ ɫɱёɬ ɫɩɨɫɨɛɧɨɫɬɢ ɫɨɯɪɚɧɹɬɶ ɩɨɫɬɨ-
ɹɧɫɬɜɨ ɜɧɭɬɪɟɧɧɟɣ ɫɪɟɞɵ (ɝɨɦɟɨɫɬɚɡɚ) Д45Ж. 

ɀɟɥɟɡɨ ɜɥɢɹɟɬ ɧɚ ɷɤɫɩɪɟɫɫɢɸ ɢɧɞɭɰɢɪɭɟɦɨɣ NO-ɫɢɧɬɚɡɵ, ɢɧɞɭɤɰɢɹ ɤɨɬɨɪɨɣ ɭɦɟɧɶɲɚɟɬ 
ɤɥɟɬɨɱɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ Д46, 47Ж Ʉɪɨɦɟ ɬɨɝɨ, ɫɨɞɟɪɠɚɧɢɟ ɠɟɥɟɡɚ ɭɦɟɧɶɲɚɟɬɫɹ ɡɚ ɫɱёɬ ɦɚɤɪɨ-
ɮɚɝɨɜ Д48Ж. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ NO ɨɛɪɚɡɭɟɬɫɹ ɩɪɢ ɨɤɢɫɥɟɧɢɢ ɨɞɧɨɝɨ ɢɡ ɤɨɧɰɟɜɵɯ ɚɬɨɦɨɜ ɚɡɨɬɚ ɜ ɝɭɚ-
ɧɢɞɢɧɨɜɨɣ ɝɪɭɩɩɢɪɨɜɤɟ L-ɚɪɝɢɧɢɧɚ. ɗɬɨ ɨɩɪɟɞɟɥɹɟɬ ɬɟɫɧɭɸ ɫɜɹɡɶ ɦɟɠɞɭ ɩɪɨɞɭɤɰɢɟɣ NO ɢ ɩɨ-
ɫɬɭɩɥɟɧɢɟɦ ɚɪɝɢɧɢɧɚ. 

Ɋɚɡɜɢɬɢɟ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɫɬɭɩɟɧɟɣ ɨɤɫɢɞɚ ɚɡɨɬɚ ɢɡ ɚɪɝɢɧɢɧɚ ɫɩɨɫɨɛɧɨ ɨɛɥɚɞɚɬɶ ɢ ɧɟɩɪɹ-
ɦɵɦ ɩɨɡɢɬɢɜɧɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɠɢɜɨɬɧɵɯ. Ɍɚɤɠɟ NO ɢɝɪɚɟɬ ɚɧɬɢɜɨɫɩɨɥɢɬɟɥɶ-
ɧɭɸ ɪɨɥɶ ɜ ɠɟɥɭɞɨɱɧɨ-ɤɢɲɟɱɧɨɦ ɬɪɚɤɬɟ Д49Ж. 

L-ɚɪɝɢɧɢɧɚ ɨɛɥɚɞɚɟɬ ɫɜɨɣɫɬɜɨɦ ɫɬɢɦɭɥɹɰɢɢ ɪɨɫɬɚ, ɱɬɨ ɫɜɹɡɚɧɨ ɫ ɩɟɪɟɦɟɧɨɣ ɪɚɜɧɨɜɟɫɢɹ 
ɩɨɬɪɟɛɥɹɟɦɨɣ ɢ ɪɚɫɯɨɞɭɟɦɨɣ ɷɧɟɪɝɢɢ ɜ ɩɨɥɶɡɭ ɫɝɨɪɚɧɢɹ ɠɢɪɚ ɢɥɢ ɫɧɢɠɟɧɢɟ ɪɨɫɬɚ ɛɟɥɨɣ ɠɢɪɨɜɨɣ 
ɬɤɚɧɢ. L-ɚɪɝɢɧɢɧɚ ɩɨɛɭɠɞɚɟɬ ɦɢɬɨɯɨɧɞɪɢɚɥɶɧɵɣ ɛɢɨɝɟɧɟɡ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɭɪɨɣ ɠɢɪɨɜɨɣ ɬɤɚɧɢ 
Д50Ж. ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɚɤɬɢɱɟɫɤɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɨɛɳɟɝɨ ɩɪɢɦɟɧɟɧɢɹ ɚɪɝɢɧɢɧɚ ɫ ɩɪɟɩɚ-
ɪɚɬɚɦɢ ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɫɩɨɫɨɛɧɚ ɩɪɢɨɛɪɟɫɬɢ ɨɛɲɢɪɧɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ. Ⱦɨɤɚɡɚɬɟɥɶ-
ɫɬɜɨɦ ɞɚɧɧɨɝɨ ɫɱɢɬɚɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɚɜɬɨɪɵ ɜ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɧɢɡɢ-
ɥɢ ɹɞɨɜɢɬɨɟ ɞɟɣɫɬɜɢɟ ɧɚɧɨɱɚɫɬɢɰ ZnO ɡɚ ɫɱёɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɪɝɢɧɢɧɚ [27]. Ⱥɪɝɢɧɢɧ ɨɛɥɚɞɚɟɬ ɡɚ-
ɳɢɬɧɵɦɢ ɷɮɮɟɤɬɚɦɢ ɩɪɢ ɨɤɢɫɥɢɬɟɥɶɧɵɯ ɫɬɪɟɫɫɚɯ ɢ ɜɨɫɩɚɥɟɧɢɢ Д51, 52Ж. 

 
ȼɵɜɨɞɵ.  
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɦɟɪɚ ɱɚɫɬɢɰ ɨɬɦɟɱɚɟɬɫɹ ɫɬɢɦɭɥɢɪɭɸɳɟɟ ɞɟɣɫɬɜɢɟ 

ɩɪɟɩɚɪɚɬɨɜ ɠɟɥɟɡɚ ɧɚ ɪɨɫɬ ɢɫɩɵɬɭɟɦɵɯ ɠɢɜɨɬɧɵɯ ɧɚ ɪɚɡɧɵɯ ɫɪɨɤɚɯ ɩɨɫɥɟ ɜɧɭɬɪɢɦɵɲɟɱɧɨɣ ɢɧɴ-
ɟɤɰɢɢ. Ɍɚɤɠɟ ɜɵɹɜɥɹɥɢɫɶ ɫɯɨɠɢɟ ɩɟɪɟɦɟɧɵ ɜ ɨɪɝɚɧɢɡɦɟ ɰɵɩɥɹɬ. ɍɜɟɥɢɱɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɪɨɫɬɚ 
ɫɨɩɪɨɜɨɠɞɚɥɨɫɶ ɩɨɜɵɲɟɧɢɟɦ ɦɚɫɫɵ ɩɪɨɬɟɢɧɚ ɜ ɩɪɢɪɨɫɬɟ ɰɵɩɥɹɬ, ɜɨɡɪɚɫɬɚɧɢɟɦ ɧɚɫɵɳɟɧɧɨɫɬɢ 
ɚɪɝɢɧɢɧɚ ɜ ɩɟɱɟɧɢ, ɡɚɤɨɧɨɦɟɪɧɨ ɜɵɬɟɤɚɸɳɢɦ ɩɨɜɵɲɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ ɦɨɧɨɰɢɬɨɜ ɜ ɤɪɨɜɢ. 

Ⱦɚɥɶɧɟɣɲɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɪɟɛɭɸɬ ɪɟɲɟɧɢɹ ɩɨ ɫɨɜɦɟɫɬɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɟɩɚɪɚɬɨɜ 
ɭɥɶɬɪɚɞɢɫɩɟɪɫɧɵɯ ɱɚɫɬɢɰ ɠɟɥɟɡɚ ɢ ɚɪɝɢɧɢɧɚ. 
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