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ɉȺɌɈȽȿɇȿɌɂɑȿɋɄɂȿ ȺɋɉȿɄɌɕ ɊȺɁȼɂɌɂə ȺɊɌȿɊɂȺɅɖɇɈɃ ȽɂɉȿɊɌȿɇɁɂɂ 
ɍ ɊȺȻɈɌɇɂɄɈȼ ɍȽɈɅɖɇɈɃ ɉɊɈɆɕɒɅȿɇɇɈɋɌɂ

Ɉ. ɂ. ȻɈɇȾȺɊȿȼ, Ɇ. ɋ. ȻɍȽȺȿȼȺ
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɇɨɜɨɤɭɡɧɟɰɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɢɧɫɬɢɬɭɬ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɜɪɚɱɟɣ» Ɇɢɧɡɞɪɚɜɚ ɊɎ, 
ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ ɥɚɛɨɪɚɬɨɪɢɹ ɩɚɬɨɥɨɝɢɱɟɫɤɨɣ ɚɧɚɬɨɦɢɢ, ɇɨɜɨɤɭɡɧɟɰɤ, Ɋɨɫɫɢɹ

ɉɪɨɜɟɞɟɧɨ	ɝɢɫɬɨɦɨɪɮɨɦɟɬɪɢɱɟɫɤɨɟ	ɢɫɫɥɟɞɨɜɚɧɢɟ	ɫɨɫɭɞɨɜ	ɦɚɥɨɝɨ	ɤɪɭɝɚ	ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ	ɜ	ɬɤɚɧɢ	ɥɟɝɤɢɯ	17	ɲɚɯɬɟɪɨɜ,	ɩɪɨ-
ɪɚɛɨɬɚɜɲɢɯ	ɜ	ɭɫɥɨɜɢɹɯ	ɡɚɩɵɥɟɧɧɨɫɬɢ	ɜ	ɫɪɟɞɧɟɦ	14,1±0,5	 ɝɨɞɚ,	ɫɱɢɬɚɜɲɢɯɫɹ	ɡɞɨɪɨɜɵɦɢ	ɩɨ	ɪɟɡɭɥɶɬɚɬɚɦ	ɞɢɧɚɦɢɱɟɫɤɨɝɨ	ɧɚɛɥɸ-
ɞɟɧɢɹ	ɢ	ɩɨɝɢɛɲɢɯ	ɩɪɢ	ɬɟɯɧɨɝɟɧɧɨɣ	ɤɚɬɚɫɬɪɨɮɟ.	Ɋɟɡɭɥɶɬɚɬɵ	ɢɫɫɥɟɞɨɜɚɧɢɹ	ɩɨɤɚɡɚɥɢ,	ɱɬɨ	ɜ	ɫɨɫɭɞɚɯ	ɥɟɝɤɢɯ	ɲɚɯɬɟɪɨɜ	ɩɪɨɢɫɯɨɞɢɬ	
ɭɜɟɥɢɱɟɧɢɟ	ɬɨɥɳɢɧɵ	ɷɧɞɨɬɟɥɢɚɥɶɧɨɝɨ	ɫɥɨɹ,	ɝɢɩɟɪɬɪɨɮɢɹ	ɝɥɚɞɤɨɦɵɲɟɱɧɵɯ	ɫɬɪɭɤɬɭɪ	ɢ	ɪɚɡɜɢɬɢɟ	ɩɟɪɢɜɚɫɤɭɥɹɪɧɨɝɨ	ɫɤɥɟɪɨɡɚ.	ɂɡ-
ɦɟɧɟɧɢɹ	ɫɬɪɭɤɬɭɪ	ɫɬɟɧɤɢ	ɫɨɫɭɞɚ	ɩɪɢɜɨɞɹɬ	ɤ	ɟɝɨ	ɭɬɨɥɳɟɧɢɸ	ɢ	ɭɦɟɧɶɲɟɧɢɸ	ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ	ɩɪɨɫɜɟɬɚ	ɫɨɫɭɞɚ,	ɱɬɨ	ɫɨɡɞɚɟɬ	ɭɫɥɨɜɢɹ	
ɞɥɹ	ɪɚɡɜɢɬɢɹ	ɥɟɝɨɱɧɨɣ	ɝɢɩɟɪɬɨɧɢɢ.	Ƚɢɩɟɪɬɪɨɮɢɹ	ɝɥɚɞɤɨɦɵɲɟɱɧɨɝɨ	ɤɨɦɩɨɧɟɧɬɚ	ɦɟɞɢɢ	ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ	ɤɚɤ	ɨɞɧɨ	ɢɡ	ɩɪɨɹɜɥɟɧɢɣ	
ɫɢɫɬɟɦɧɨɝɨ	ɤɨɧɢɨɬɢɱɟɫɤɨɝɨ	ɩɪɨɰɟɫɫɚ,	ɪɚɡɵɝɪɵɜɚɸɳɟɝɨɫɹ	ɜ	ɫɬɟɧɤɟ	ɥɟɝɨɱɧɵɯ	ɫɨɫɭɞɨɜ	ɢ,	ɤɚɤ	ɫɥɟɞɫɬɜɢɟ,	ɨɛɭɫɥɨɜɥɢɜɚɸɳɟɝɨ	ɞɚɥɶ-
ɧɟɣɲɟɟ	ɩɨɜɵɲɟɧɢɟ	ɚɪɬɟɪɢɚɥɶɧɨɝɨ	ɞɚɜɥɟɧɢɹ	ɜɬɨɪɢɱɧɨɝɨ	ɯɚɪɚɤɬɟɪɚ.	ɉɨɥɭɱɟɧɧɵɟ	ɪɟɡɭɥɶɬɚɬɵ	ɞɢɤɬɭɸɬ	ɧɟɨɛɯɨɞɢɦɨɫɬɶ	ɪɚɡɪɚɛɨɬɤɢ	
ɦɟɬɨɞɨɜ	ɪɚɧɧɟɝɨ	ɦɨɧɢɬɨɪɢɧɝɚ	ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɨɣ	ɫɢɫɬɟɦɵ	ɭ	ɪɚɛɨɬɧɢɤɨɜ	ɭɝɨɥɶɧɨɣ	ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ	ɞɥɹ	ɜɵɹɜɥɟɧɢɹ	ɥɚɬɟɧɬɧɨɣ	
ɢ	ɧɚɱɚɥɶɧɨɣ	ɫɬɚɞɢɣ	ɥɟɝɨɱɧɨɣ	ɝɢɩɟɪɬɨɧɢɢ.

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɨɫɭɞɵ	ɦɚɥɨɝɨ	ɤɪɭɝɚ	ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ,	ɚɪɬɟɪɢɚɥɶɧɚɹ	ɝɢɩɟɪɬɟɧɡɢɹ,	ɩɟɪɢɜɚɫɤɭɥɹɪɧɵɣ	ɮɢɛɪɨɡ,	ɷɧɞɨɬɟɥɢɨɡ,	
ɝɢɩɟɪɬɪɨɮɢɹ	ɦɵɲɟɱɧɨɝɨ	ɫɥɨɹ.
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We	 carried	 out	 gistomorphometrical	 researches	 of	 vessels	 of	 the	 small	 circle	 of	 blood	 circulation	 in	 the	 pulmonary	 tissue	 of	 17	
miners	which	had	worked	under	dust	conditions	on	the	average	14,1±0,5	years.	they	were	considered	as	healthy	according	to	the	results	
of	dynamic	observation	and	they	perished	due	to	technogenic	catastrophe.	the	results	showed	that	the	thickening	of	the	endothelial	layer,	
the	hypertrophy	of	smooth	muscle	structures	and	the	development	of	perivascular	sclerosis	are	happened	in	the	vessels	of	the	lungs	of	
miners.	Changes	of	the	structure	of	the	vessel	wall	lead	to	its	thickening	and	reduction	the	lumen	of	the	vessel,	that	creates	conditions	for	
the	development	of	pulmonary	hypertension.	the	hypertrophy	of	smooth	muscle	structures	is	considered	as	one	of	the	manifestations	of	
systemic	coniotic	processes	which	occur	in	the	wall	of	the	pulmonary	vessels	and	consequently	causes	a	further	increase	in	blood	pressure	
that	has	secondary	character.	the	obtained	results	dictate	the	need	to	develop	methods	of	early	monitoring	of	the	cardiovascular	system	in	
coal	workers	to	detect	latent	and	the	initial	stages	of	pulmonary	hypertension.
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ɉɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɪɚɡɜɢɬɢɢ ɜɬɨɪɢɱɧɨɣ ɥɟɝɨɱɧɨɣ 
ɝɢɩɟɪɬɨɧɢɢ ɩɪɢ ɡɚɛɨɥɟɜɚɧɢɹɯ ɥɟɝɤɢɯ, ɜɤɥɸɱɚɹ 
ɢ ɩɧɟɜɦɨɤɨɧɢɨɡɵ, ɞɢɫɤɭɬɚɛɟɥɶɧɵ ɜ ɱɚɫɬɢ ɨɩɪɟɞɟ-
ɥɟɧɢɹ ɫɪɨɤɨɜ ɟɟ ɩɨɹɜɥɟɧɢɹ, ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɢɯ ɦɟ-
ɯɚɧɢɡɦɨɜ ɢ ɤɨɦɩɟɧɫɚɰɢɢ ɬɤɚɧɟɜɵɯ ɫɬɪɭɤɬɭɪɧɵɯ 
ɷɥɟɦɟɧɬɨɜ. Ɍɹɠɟɥɵɟ ɢ ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
ɬɪɭɞɚ ɜ ɭɝɥɟɞɨɛɵɜɚɸɳɟɣ ɨɬɪɚɫɥɢ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɦɢɤɪɨɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧ-
ɧɨ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɡɚɩɵɥɟɧɧɨɫɬɶɸ, ɡɚɝɚɡɨɜɚɧ-

ɧɨɫɬɶɸ ɜɨɡɞɭɯɚ ɪɚɛɨɱɟɣ ɡɨɧɵ, ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ 
ɲɭɦɚ, ɜɢɛɪɚɰɢɢ, ɬɹɠɟɫɬɶɸ ɢ ɧɚɩɪɹɠɟɧɧɨɫɬɶɸ 
ɬɪɭɞɚ, ɫɬɚɠɚ ɢ ɬ. ɞ. ȼɫɟ ɷɬɨ ɧɚɪɹɞɭ ɫ ɬɪɚɞɢɰɢɨɧ-
ɧɵɦɢ ɮɚɤɬɨɪɚɦɢ ɪɢɫɤɚ ɪɚɡɜɢɬɢɹ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢ-
ɫɬɵɯ ɡɚɛɨɥɟɜɚɧɢɣ (ɤɭɪɟɧɢɟ, ɝɟɧɟɬɢɱɟɫɤɢɟ ɮɚɤɬɨ-
ɪɵ, ɧɚɪɭɲɟɧɢɟ ɨɛɦɟɧɚ ɜɟɳɟɫɬɜ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ ɮɚɤɬɨɪɵ ɢ ɞɪ.) ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɜɵɫɨɤɨɣ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ ɚɪɬɟɪɢɚɥɶɧɨɣ ɝɢ-
ɩɟɪɬɟɧɡɢɢ (ȺȽ) ɫɪɟɞɢ ɪɚɛɨɬɧɢɤɨɜ ɭɝɨɥɶɧɵɯ ɩɪɟɞ-
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Ɉ. ɂ. Ȼɨɧɞɚɪɟɜ, Ɇ. ɋ. Ȼɭɝɚɟɜɚ	 ɉɚɬɨɝɟɧɟɬɢɱɟɫɤɢɟ	ɚɫɩɟɤɬɵ	ɪɚɡɜɢɬɢɹ	ɚɪɬɟɪɢɚɥɶɧɨɣ	ɝɢɩɟɪɬɟɧɡɢɢ...

ɩɪɢɹɬɢɣ. ɉɪɨɝɧɨɡ ɛɨɥɶɧɵɯ ɫ ȺȽ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟ 
ɬɨɥɶɤɨ ɫɬɟɩɟɧɶɸ ɩɨɜɵɲɟɧɢɹ ȺȾ, ɧɨ ɢ ɜ ɩɟɪɜɭɸ 
ɨɱɟɪɟɞɶ ɧɚɥɢɱɢɟɦ ɧɚɱɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɫɨɫɭɞɨɜ 
ɥɟɝɤɢɯ, ɹɜɥɹɸɳɢɯɫɹ ɬɪɢɝɝɟɪɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ 
ɡɚɩɭɫɤɚ ɨɫɧɨɜɧɵɯ ɩɚɬɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, 
ɜɤɥɸɱɚɹ ɜ ɞɚɥɶɧɟɣɲɟɦ ɝɢɩɟɪɬɪɨɮɢɸ ɦɢɨɤɚɪɞɚ – 
ɤɥɢɧɢɱɟɫɤɢ ɨɛɨɫɧɨɜɚɧɧɨɟ ɭɫɥɨɜɢɟ ɫɟɪɞɟɱɧɨ-ɫɨ-
ɫɭɞɢɫɬɵɯ ɨɫɥɨɠɧɟɧɢɣ.

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɰɟɥɶɸ ɧɚɲɟɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɹɜɥɹɟɬɫɹ ɩɚɬɨɦɨɪɮɨɥɨɝɢɱɟɫɤɨɟ ɢ ɦɨɪɮɨɦɟɬɪɢɱɟ-
ɫɤɨɟ ɢɡɭɱɟɧɢɟ ɫɨɫɭɞɨɜ ɥɟɝɤɢɯ ɫ ɭɫɬɚɧɨɜɥɟɧɢɟɦ 
ɨɛɳɢɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɢɡɦɟɧɟɧɢɣ ɜɫɟɯ ɫɬɪɭɤ-
ɬɭɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɝɟɦɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ ɫɨɫɭɞɢɫɬɵɯ ɢɡɦɟɧɟɧɢɣ. 

Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ
ɉɪɨɜɟɞɟɧɨ ɝɢɫɬɨɦɨɪɮɨɦɟɬɪɢɱɟɫɤɨɟ ɢɡɭɱɟɧɢɟ 

ɫɨɫɭɞɨɜ ɦɚɥɨɝɨ ɤɪɭɝɚ ɤɪɨɜɨɨɛɪɚɳɟɧɢɹ (ɆɄɄ) 
ɜ ɬɤɚɧɢ ɥɟɝɤɢɯ, ɩɨɥɭɱɟɧɧɨɣ ɩɪɢ ɫɭɞɟɛɧɨ-ɦɟɞɢɰɢɧ-
ɫɤɨɣ ɷɤɫɩɟɪɬɢɡɟ 12 ɥɢɰ, ɩɨɝɢɛɲɢɯ ɜ ɚɜɬɨɞɨɪɨɠɧɨɣ 
ɤɚɬɚɫɬɪɨɮɟ (ɝɪɭɩɩɚ ɤɨɧɬɪɨɥɹ, ȽɄ), ɢ 17 ɲɚɯɬɟ-
ɪɨɜ (Ƚɒ), ɩɨɝɢɛɲɢɯ ɩɪɢ ɬɟɯɧɨɝɟɧɧɨɣ ɤɚɬɚɫɬɪɨ-
ɮɟ ɢ ɫɱɢɬɚɜɲɢɯɫɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɦɟɞɢɰɢɧɫɤɢɯ 
ɨɫɦɨɬɪɨɜ ɚɛɫɨɥɸɬɧɨ ɡɞɨɪɨɜɵɦɢ. ȼɨɡɪɚɫɬ ɥɢɰ ȽɄ 
ɧɟ ɩɪɟɜɵɲɚɥ 25 ɥɟɬ, ɜɨɡɪɚɫɬ ɥɢɰ ɜ Ƚɒ ɫɨɫɬɚɜɥɹɥ 
34,4±0,5 ɝɨɞɚ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɞɡɟɦɧɨɝɨ ɫɬɚ-
ɠɚ – 14,1±0,5 ɝɨɞɚ.

Ƚɢɫɬɨɥɨɝɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ 
ɩɨ ɫɬɚɧɞɚɪɬɧɨɣ ɦɟɬɨɞɢɤɟ. Ʉɭɫɨɱɤɢ ɬɤɚɧɟɣ ɮɢɤ-
ɫɢɪɨɜɚɥɢ ɜ ɧɟɣɬɪɚɥɶɧɨɦ 12 %-ɧɨɦ ɮɨɪɦɚɥɢɧɟ 
ɢ ɩɨɞɜɟɪɝɚɥɢ ɯɢɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ ɩɪɢ ɩɨɦɨɳɢ 
ɚɩɩɚɪɚɬɚ ɞɥɹ ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɜɨɞɤɢ ȺɌ-4Ɇ. 
ɇɚ ɦɢɤɪɨɬɨɦɟ Ɇɋ-1 ɝɨɬɨɜɢɥɢ ɫɪɟɡɵ ɬɨɥɳɢɧɨɣ 
3–5 ɦɢɤɪɨɧ (µm), ɤɨɬɨɪɵɟ ɜ ɞɚɥɶɧɟɣɲɟɦ ɨɤɪɚɲɢ-
ɜɚɥɢ ɝɟɦɚɬɨɤɫɢɥɢɧɨɦ ɢ ɷɨɡɢɧɨɦ, ɚ ɬɚɤɠɟ ɩɢɤɪɨ-
ɮɭɤɫɢɧɨɦ ɩɨ ɦɟɬɨɞɭ ȼɚɧ Ƚɢɡɨɧɚ ɫ ɞɨɤɪɚɫɤɨɣ ɷɥɚ-
ɫɬɢɱɟɫɤɢɯ ɢ ɤɨɥɥɚɝɟɧɨɜɵɯ ɫɬɪɭɤɬɭɪ ɥɟɝɤɢɯ ɩɨ Ƚɟɣ-
ɞɟɧɝɚɣɧɭ ɢ ɬɪɟɯɰɜɟɬɧɨɣ ɨɞɧɨɦɨɦɟɧɬɧɨɣ ɨɤɪɚɫɤɨɣ 
ɩɨ Ʉɚɫɨɧɭ. Ɇɢɤɪɨɫɤɨɩɢɪɨɜɚɧɢɟ ɝɢɫɬɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɟɩɚɪɚɬɨɜ ɩɪɨɜɨɞɢɥɨɫɶ ɫ ɩɨɦɨɳɶɸ ɦɢɤɪɨɫɤɨɩɚ 
Nikon Eclipse E 2000 ɫ ɰɢɮɪɨɜɨɣ ɤɚɦɟɪɨɣ DS Fi1. 
Ⱦɥɹ ɦɨɪɮɨɦɟɬɪɢɱɟɫɤɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɫɩɨɥɶɡɨ-
ɜɚɥɚɫɶ ɤɨɦɩɶɸɬɟɪɧɚɹ ɩɪɨɝɪɚɦɦɚ BioVision 4.0, 
ɨɩɪɟɞɟɥɹɸɳɚɹ ɥɢɧɟɣɧɵɟ ɪɚɡɦɟɪɵ ɫ ɬɨɱɧɨɫɬɶɸ 
ɞɨ 0,5 ȝm. ɉɪɨɝɪɚɦɦɚ ɩɨɡɜɨɥɹɥɚ ɩɨ ɤɪɢɜɢɡɧɟ ɫɟɝ-
ɦɟɧɬɚɪɧɵɯ ɨɬɪɟɡɤɨɜ ɫɨɫɭɞɨɜ ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɬɶ ɢɯ 
ɞɢɚɦɟɬɪɵ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɬɶ ɩɥɨɳɚɞɢ ɨɛɴɟɤɬɨɜ, 
ɜɵɞɟɥɹɸɳɢɯɫɹ ɜɪɭɱɧɭɸ ɢ ɫɩɟɤɬɪɚɥɶɧɨ. Ʌɢɧɟɣ-
ɧɵɟ ɪɚɡɦɟɪɵ ɜ ɤɚɠɞɨɦ ɝɢɫɬɨɥɨɝɢɱɟɫɤɨɦ ɨɛɪɚɡɰɟ 
ɢɡɦɟɪɹɥɢɫɶ 10–15 ɪɚɡ, ɩɨɷɬɨɦɭ ɤɨɥɢɱɟɫɬɜɨ ɢɡɦɟ-
ɪɟɧɢɣ ɧɚ ɩɨɪɹɞɨɤ ɩɪɟɜɵɲɚɥɨ ɤɨɥɢɱɟɫɬɜɨ ɝɢɫɬɨɥɨ-
ɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ.

ɂɫɫɥɟɞɨɜɚɥɢɫɶ ɫɬɪɭɤɬɭɪɵ ɥɟɝɨɱɧɵɯ ɚɪɬɟ-
ɪɢɣ, ɜ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɥɢɫɶ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ 

(Ⱦɧɚɪ), ɬɨɥɳɢɧɚ ɷɧɞɨɬɟɥɢɹ (Ɍɷɧɞ), ɫɥɨɹ ɝɥɚɞɤɨ-
ɦɵɲɟɱɧɵɯ ɤɥɟɬɨɤ (Ɍɝɦɤ), ɫɬɟɧɤɢ ɫɨɫɭɞɚ (Ɍɫɫ), ɩɟ-
ɪɢɜɚɫɤɭɥɹɪɧɨɝɨ ɫɤɥɟɪɨɡɚ (Ɍɩɜɫ). Ɉɬɧɨɫɢɬɟɥɶɧɚɹ 
ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɚɪɬɟɪɢɢ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ ɢɧɞɟɤɫ 
Ʉɟɪɧɨɝɚɧɚ (ɂɄ), ɨɩɪɟɞɟɥɹɥɫɹ ɩɨ ɮɨɪɦɭɥɟ:

 ɂɄ = (2 × Ɍɫɫ) : Ⱦɧɚɪ.

ɂɧɞɟɤɫ Ʉɟɪɧɨɝɚɧɚ ɩɨɡɜɨɥɹɥ ɨɰɟɧɢɬɶ ɢɡɦɟɧɟɧɢɟ 
ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ ɚɪɬɟɪɢɢ, ɧɟ ɫɜɹɡɚɧɧɨɟ ɫ ɢɡɦɟɧɟ-
ɧɢɟɦ ɟɟ ɤɚɥɢɛɪɚ, ɢ ɫɨɫɬɚɜɥɹɬɶ ɨɩɪɟɞɟɥɟɧɧɨɟ ɩɪɟɞ-
ɫɬɚɜɥɟɧɢɟ ɨ ɫɬɟɩɟɧɢ ɜɚɡɨɨɛɫɬɪɭɤɬɢɜɧɨɫɬɢ. 

Ɋɚɫɫɱɢɬɵɜɚɥɢ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ 
(Ɇ) ɢ ɫɬɚɧɞɚɪɬɧɵɟ ɨɲɢɛɤɢ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ 
(±m). ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɜɵɩɨɥɧɹɥɚɫɶ 
ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɪɢɬɟɪɢɹ t-ɋɬɶɸɞɟɧɬɚ ɞɥɹ ɩɚɪ-
ɧɵɯ ɢɡɦɟɪɟɧɢɣ, ɚ ɫɪɚɜɧɟɧɢɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɱɚɫɬɨɬ 
ɫɥɭɱɚɟɜ ɜ ɝɪɭɩɩɚɯ ɧɚɛɥɸɞɟɧɢɣ – ɩɨ ɜɟɥɢɱɢɧɟ Ȥ2, 
ɬɚɤɠɟ ɜɵɩɨɥɧɹɥɫɹ ɤɨɪɪɟɥɹɰɢɨɧɧɵɣ ɚɧɚɥɢɡ. Ɋɚɡ-
ɥɢɱɢɹ ɫɱɢɬɚɥɢɫɶ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɵɦɢ 
ɩɪɢ ɪ<0,05.

Ɋɟɡɭɥɶɬɚɬɵ ɢ ɨɛɫɭɠɞɟɧɢɟ
ɑɢɫɥɨ ɫɥɭɱɚɟɜ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɚɪɬɟɪɢɣ (n) ɪɚɡ-

ɧɨɝɨ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɢ ɡɧɚɱɟɧɢɹ ɷɬɢɯ ɞɢɚɦɟ-
ɬɪɨɜ (Ɇ±m) ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.
Ɍɚɛɥɢɰɚ 1

ɑɚɫɬɨɬɚ ɫɥɭɱɚɟɜ ɢɡɭɱɟɧɧɵɯ ɥɟɝɨɱɧɵɯ ɚɪɬɟɪɢɣ 
ɪɚɡɧɨɝɨ ɞɢɚɦɟɬɪɚ ɢ ɢɯ ɡɧɚɱɟɧɢɹ 

ɜ ɤɨɧɬɪɨɥɶɧɨɣ ɢ ɢɡɭɱɚɟɦɨɣ ɝɪɭɩɩɚɯ

ɇɚɪɭɠɧɵɣ 
ɞɢɚɦɟɬɪ 

ɫɨɫɭɞɚ (µm)

ɑɚɫɬɨɬɚ ɫɥɭɱɚɟɜ ɢ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɚɪɬɟɪɢɣ (µm)

Ƚɪɭɩɩɚ ɤɨɧɬɪɨɥɹ Ƚɪɭɩɩɚ ɲɚɯɬɟɪɨɜ

n (%) Ⱦɧɚɪ (Ɇ±m) n (%) Ⱦɧɚɪ (Ɇ±m)

<100 5 (10,0) 88,4±5,45 8 (5,2) 79,2±5,80
>100–<250 14 (28,0) 156,1±9,85 44 (28,4) 180,3±6,85
>250–<500 19 (38,0) 335,8±15,5 57 (36,8) 367,2±10,0
>500–<1000 9 (18,0) 709,8±46,4 38 (24,5) 654,1±26,9
>1000 3 (6,0) 1386,6±83,3 8 (5,2) 1311,3±48,4
ȼ ɰɟɥɨɦ 50 (100) 391,1±46,7 155 (100) 418,4±27,0

ȼɵɛɪɚɧɧɵɟ ɞɢɚɦɟɬɪɵ ɫɨɫɭɞɨɜ ɫɨɨɬɜɟɬɫɬɜɨ-
ɜɚɥɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ ɨ ɤɚɥɢɛɪɚɯ ɩɪɟɤɚɩɢɥɥɹɪɨɜ 
ɢ ɚɪɬɟɪɢɨɥ (<100 µm), ɦɟɥɤɢɯ ɚɪɬɟɪɢɣ ɦɵɲɟɱ-
ɧɨɝɨ ɬɢɩɚ (>100-<1000 µm) ɢ ɚɪɬɟɪɢɣ ɫɪɟɞɧɟɝɨ 
ɤɚɥɢɛɪɚ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɫɨɫɭɞɚɦ ɷɥɚɫɬɢɱɟɫɤɨɝɨ 
ɬɢɩɚ (>1000 µm). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɫɥɟɞɨɜɚɥɢɫɶ 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɫɨɫɭɞɵ ɆɄɄ, ɨɩɪɟɞɟɥɹɸɳɢɟ  
ɜɟɥɢɱɢɧɭ ɫɨɫɭɞɢɫɬɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. Ɋɚɡɥɢɱɢɹ 
ɱɚɫɬɨɬ ɫɥɭɱɚɟɜ ɛɵɥɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɧɟɞɨɫɬɨɜɟɪɧɵ 
(Ȥ2=1,49; d.f.=4; p>0,05). ɂɡɦɟɪɹɸɳɢɣɫɹ ɫɨɬɧɹɦɢ 
ɦɢɤɪɨɧ ɪɚɡɪɵɜ ɜ ɤɚɥɢɛɪɟ ɫɨɫɭɞɨɜ, ɨɬɧɨɫɹɳɢɯɫɹ 
ɤ ɨɞɧɨɦɭ ɬɢɩɭ, ɞɟɥɚɥ ɧɟɧɭɠɧɵɦ ɫɬɚɬɢɫɬɢɱɟɫɤɨɟ 
ɫɪɚɜɧɟɧɢɟ ɤɚɥɢɛɪɨɜ ɢɡɭɱɟɧɧɵɯ ɫɨɫɭɞɨɜ ɦɟɠɞɭ 
ɝɪɭɩɩɚɦɢ, ɨɬɥɢɱɚɸɳɢɯɫɹ ɧɚ 15–20 µm .
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ɋɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ Ɍɷɧɞ, Ɍɝɦɤ, Ɍɫɫ, Ɍɩɜɫ ɜ ɫɨ-
ɫɭɞɚɯ ɤɚɠɞɨɝɨ ɤɚɥɢɛɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢ-
ɰɚɯ 2–6.

ɉɨɫɤɨɥɶɤɭ ɤɚɠɞɚɹ ɫɬɪɭɤɬɭɪɚ ɫɬɟɧɤɢ ɢɡɦɟɪɹ-
ɥɚɫɶ 10–20-ɤɪɚɬɧɨ, ɱɚɫɬɨɬɚ ɫɥɭɱɚɟɜ ɢɡɦɟɪɟɧɢɣ ɧɚ 
ɩɨɪɹɞɨɤ ɛɵɥɚ ɜɵɲɟ ɤɨɥɢɱɟɫɬɜɚ ɨɛɪɚɡɰɨɜ ɢɫɫɥɟɞɨ-
ɜɚɧɧɨɣ ɬɤɚɧɢ.

ɋɬɪɭɤɬɭɪɵ ɫɬɟɧɤɢ ɫɨɫɭɞɨɜ ɧɟ ɢɦɟɥɢ ɦɨɪɮɨɥɨ-
ɝɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ ɜɨɫɩɚɥɟɧɢɹ, ɧɨ ɫɨɞɟɪɠɚɥɢ 
ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɨɱɚɝɢ ɫɤɨɩɥɟɧɢɹ ɩɵɥɟɜɵɯ ɱɚ-
ɫɬɢɰ, ɧɟ ɢɦɟɜɲɢɯ ɱɟɬɤɢɯ ɩɪɢɡɧɚɤɨɜ ɝɪɚɧɭɥɟɦ.
Ɍɚɛɥɢɰɚ 2

Ɍɨɥɳɢɧɚ ɷɧɞɨɬɟɥɢɹ ɜ ɚɪɬɟɪɢɹɯ ɢɡɭɱɚɟɦɵɯ ɝɪɭɩɩ

ɇɚɪɭɠɧɵɣ 
ɞɢɚɦɟɬɪ 

ɚɪɬɟɪɢɣ (µm)

ɑɚɫɬɨɬɚ ɢɡɦɟɪɟɧɢɣ ɢ ɬɨɥɳɢɧɚ ɷɧɞɨɬɟɥɢɹ 
ɜ ɚɪɬɟɪɢɹɯ (µm)

Ƚɪɭɩɩɚ ɤɨɧɬɪɨɥɹ Ƚɪɭɩɩɚ ɲɚɯɬɟɪɨɜ
n Ɍɷɧɞ (Ɇ±m) n Ɍɷɧɞ (Ɇ±m)

<100 103 2,13±0,08 74 3,51±0,20
>100–<250 140 2,73±0,08 320 3,37±0,29
>250–<500 267 3,03±0,08 571 4,04±0,24
>500–<1000 137 2,57±0,08 259 4,53±0,29
>1000 18 3,34±83,3 49 3,21±0,11
ȼ ɰɟɥɨɦ 665 2,74±0,04 1273 4,48±0,11

Ɍɚɛɥɢɰɚ 3
Ɍɨɥɳɢɧɚ ɝɥɚɞɤɨɦɵɲɟɱɧɨɝɨ ɫɥɨɹ ɜ ɚɪɬɟɪɢɹɯ 

ɢɡɭɱɚɟɦɵɯ ɝɪɭɩɩ

ɇɚɪɭɠɧɵɣ 
ɞɢɚɦɟɬɪ 

ɚɪɬɟɪɢɣ (µm)

ɑɚɫɬɨɬɚ ɢɡɦɟɪɟɧɢɣ ɢ ɬɨɥɳɢɧɚ 
ɝɥɚɞɤɨɦɵɲɟɱɧɨɝɨ ɫɥɨɹ (µm)

Ƚɪɭɩɩɚ ɤɨɧɬɪɨɥɹ Ƚɪɭɩɩɚ ɲɚɯɬɟɪɨɜ
n Ɍɝɦɤ (Ɇ±m) n Ɍɝɦɤ (Ɇ±m)

<100 110 3,17±0,11 46 19,45±0,48
>100–<250 165 6,82±0,43 227 23,02±0,73
>250–<500 270 12,05±0,36 657 42,27±0,78
>500–<1000 129 29,35±1,03 317 51,39±1,51
>1000 20 49,39±3,21 69 77,73±3,36
ȼ ɰɟɥɨɦ 694 13,69±0,49 679 42,21±0,83

ɍɬɨɥɳɟɧɢɟ ɷɧɞɨɬɟɥɢɹ ɢ ɞɢɮɮɭɡɧɚɹ ɝɢɩɟɪɬɪɨ-
ɮɢɹ ɝɥɚɞɤɨɦɵɲɟɱɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ (ȽɆɄ) ɩɪɢɜɨ-
ɞɢɥɢ, ɟɫɬɟɫɬɜɟɧɧɨ, ɤ ɭɬɨɥɳɟɧɢɸ ɫɬɟɧɤɢ ɫɨɫɭɞɚ.

Ɂɧɚɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɬɨɥɳɢɧɵ ɚɪɬɟɪɢɢ, ɢɥɢ 
ɂɄ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.

ɉɟɪɢɜɚɫɤɭɥɹɪɧɵɣ ɫɤɥɟɪɨɡ ɜɫɬɪɟɱɚɥɫɹ ɩɪɚɤɬɢ-
ɱɟɫɤɢ ɬɨɥɶɤɨ ɜ ɫɨɫɭɞɚɯ ɜ Ƚɒ ɢ ɧɨɫɢɥ ɞɢɮɮɭɡɧɵɣ 
ɯɚɪɚɤɬɟɪ (ɬɚɛɥ. 5).

Ʉɚɤ ɩɨ ɥɢɬɟɪɚɬɭɪɧɵɦ ɞɚɧɧɵɦ, ɬɚɤ ɢ ɩɨ ɞɚɧɧɵɦ, 
ɩɨɥɭɱɟɧɧɵɦ ɜ ɩɪɟɞɵɞɭɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ, ɩɟɪɢ-
ɜɚɫɤɭɥɹɪɧɵɣ ɫɤɥɟɪɨɡ ɪɚɡɜɢɜɚɥɫɹ ɫɢɧɯɪɨɧɧɨ ɫ ɬɚ-
ɤɨɣ ɠɟ ɫɬɟɩɟɧɶɸ ɜɵɪɚɠɟɧɧɨɫɬɢ, ɤɚɤ ɢ ɩɟɪɢɛɪɨɧ-
ɯɢɚɥɶɧɵɣ ɫɤɥɟɪɨɡ, ɩɨɱɟɦɭ ɜ ɫɥɭɱɚɹɯ ɛɥɢɡɤɨɝɨ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɪɨɧɯɨɜ ɢ ɚɪɬɟɪɢɣ ɢɞɟɧɬɢɮɢɤɚɰɢɹ 
ɟɝɨ – ɩɟɪɢɛɪɨɧɯɢɚɥɶɧɚɹ ɢɥɢ ɩɟɪɢɜɚɫɤɭɥɹɪɧɚɹ – 
ɢɦɟɥɚ ɪɢɬɨɪɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪ [5, 6, 7].

Ɍɚɛɥɢɰɚ 4
Ɂɧɚɱɟɧɢɹ ɢɧɞɟɤɫɚ Ʉɟɪɧɨɝɚɧɚ ɜ ɚɪɬɟɪɢɹɯ 

ɢɡɭɱɚɟɦɵɯ ɝɪɭɩɩ

ɇɚɪɭɠɧɵɣ 
ɞɢɚɦɟɬɪ 
ɚɪɬɟɪɢɣ

ɑɚɫɬɨɬɚ ɢɡɦɟɪɟɧɢɣ ɢ ɡɧɚɱɟɧɢɹ ɢɧɞɟɤɫɚ 
Ʉɟɪɧɨɝɚɧɚ (%)

Ƚɪɭɩɩɚ ɤɨɧɬɪɨɥɹ Ƚɪɭɩɩɚ ɲɚɯɬɟɪɨɜ
n ɂɄ (Ɇ±m) n ɂɄ (Ɇ±m)

<100 110 11,0±0,31 113 34,55±0,83
>100–<250 245 10,59±0,33 485 23,90±0,52
>250–<500 340 9,23±0,19 799 23,09±0,37
>500–<1000 153 8,39±0,24 462 16,58±0,51
>1000 50 4,90±0,47 99 12,12±0,67
ȼ ɰɟɥɨɦ 898 9,52±0,14 1938 21,60±0,25

Ɍɚɛɥɢɰɚ 5
Ɍɨɥɳɢɧɚ ɩɟɪɢɜɚɫɤɭɥɹɪɧɨɝɨ ɫɤɥɟɪɨɡɚ ɜ ɝɪɭɩɩɚɯ

ɇɚɪɭɠɧɵɣ 
ɞɢɚɦɟɬɪ 

ɫɨɫɭɞɚ (µm)

ɑɚɫɬɨɬɚ ɢɡɦɟɪɟɧɢɣ ɢ ɜɟɥɢɱɢɧɚ 
ɩɟɪɢɜɚɫɤɭɥɹɪɧɨɝɨ ɫɤɥɟɪɨɡɚ  (µm)

Ƚɪɭɩɩɚ ɤɨɧɬɪɨɥɹ Ƚɪɭɩɩɚ ɲɚɯɬɟɪɨɜ
n Ɍɩɜɫ (Ɇ±m) n Ɍɩɜɫ (Ɇ±m)

<100 – – 70 17,80±1,28
>100–<250 – – 428 27,47±0,79
>250–<500 10 15,77±1,05 761 47,90±1,11
>500–<1000 9 28,31±1,48 413 87,73±5,84
>1000 – – 79 113,01±8,89
ȼ ɰɟɥɨɦ – – 1751 54,03±1,61

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɨɠɧɨ ɤɨɧɫɬɚɬɢ-
ɪɨɜɚɬɶ, ɱɬɨ ɭ ɲɚɯɬɟɪɨɜ ɩɪɨɢɫɯɨɞɢɬ ɭɜɟɥɢɱɟɧɢɟ ɬɨɥ-
ɳɢɧɵ ɷɧɞɨɬɟɥɢɚɥɶɧɨɝɨ ɫɥɨɹ, ɝɢɩɟɪɬɪɨɮɢɹ ɝɥɚɞɤɨ-
ɦɵɲɟɱɧɵɯ ɫɬɪɭɤɬɭɪ ɢ ɪɚɡɜɢɬɢɟ ɩɟɪɢɜɚɫɤɭɥɹɪɧɨɝɨ 
ɫɤɥɟɪɨɡɚ.

ɂɡɦɟɧɟɧɢɹ ɫɬɪɭɤɬɭɪ ɫɬɟɧɤɢ ɫɨɫɭɞɚ ɩɪɢɜɨɞɹɬ 
ɤ ɟɝɨ ɭɬɨɥɳɟɧɢɸ ɢ ɭɦɟɧɶɲɟɧɢɸ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ 
ɩɪɨɫɜɟɬɚ ɫɨɫɭɞɚ, ɬɨ ɟɫɬɶ ɪɚɡɜɢɬɢɸ ɟɝɨ ɨɛɫɬɪɭɤ-
ɬɢɜɧɨɫɬɢ, ɫɨɡɞɚɸɳɟɣ ɭɫɥɨɜɢɹ ɞɥɹ ɪɚɡɜɢɬɢɹ ɥɟ-
ɝɨɱɧɨɣ ɝɢɩɟɪɬɨɧɢɢ. Ɋɚɡɦɟɪɵ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ 
ɫɬɪɭɤɬɭɪ ɨɛɧɚɪɭɠɢɜɚɥɢ ɥɢɧɟɣɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ 
ɨɬ ɤɚɥɢɛɪɚ ɚɪɬɟɪɢɢ, ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɤɨɪɪɟɥɹɰɢɨɧɧɵɣ ɚɧɚɥɢɡ ɤɚɤ ɞɥɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ 
ɜɵɪɚɠɟɧɢɹ ɷɬɨɣ ɞɢɚɦɟɬɪɨɩɨɫɪɟɞɨɜɚɧɧɨɣ ɡɚɜɢɫɢ-
ɦɨɫɬɢ, ɬɚɤ ɢ ɜɵɹɜɥɟɧɢɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɦɟɠ-
ɬɤɚɧɟɜɵɯ ɢ ɦɟɠɫɬɪɭɤɬɭɪɧɵɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ 
(ɬɚɛɥ. 6).
Ɍɚɛɥɢɰɚ 6

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɤɨɪɪɟɥɹɰɢɢ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ 
ɫɬɪɭɤɬɭɪ ɜ ɚɪɬɟɪɢɹɯ ɝɪɭɩɩɵ ɲɚɯɬɟɪɨɜ

ɋɬɪɭɤɬɭɪɚ Ɍɷɧɞ Ɍɝɦɤ Ɍɫɫ Ɍɩɜɫ ɂɄ

Ⱦɧɚɪ 0,06 0,57 0,62 0,45 -0,35
Ɍɷɧɞ Ɣ -0,09 0,02 -0,09 -0,10
Ɍɝɦɤ Ɣ Ɣ 0,99 0,44 0,22
Ɍɫɫ Ɣ Ɣ Ɣ 0,47 0,35
Ɍɩɜɫ Ɣ Ɣ Ɣ Ɣ -0,07
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Ɉ. ɂ. Ȼɨɧɞɚɪɟɜ, Ɇ. ɋ. Ȼɭɝɚɟɜɚ	 ɉɚɬɨɝɟɧɟɬɢɱɟɫɤɢɟ	ɚɫɩɟɤɬɵ	ɪɚɡɜɢɬɢɹ	ɚɪɬɟɪɢɚɥɶɧɨɣ	ɝɢɩɟɪɬɟɧɡɢɢ...

Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɤɨɪɪɟɥɹɰɢɢ ɫ >0,195 
ɫɱɢɬɚɥɢɫɶ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɵɦɢ.

ɉɨ ɜɟɥɢɱɢɧɚɦ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɤɨɪɪɟɥɹɰɢɢ ɧɟ-
ɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɟɡɚɜɢɫɢɦɵɯ ɮɚɤɬɨɪɨɜ (Ɍɷɧɞ, 
Ɍɝɦɤ, Ɍɩɜɫ) ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɫ ɂɄ ɦɨɠɧɨ ɡɚɤɥɸ-
ɱɢɬɶ, ɱɬɨ ɜ ɝɪɭɩɩɟ ɲɚɯɬɟɪɨɜ ɜɵɪɚɠɟɧɧɨɫɬɶ ɩɟɪɢ-
ɜɚɫɤɭɥɹɪɧɨɝɨ ɫɤɥɟɪɨɡɚ ɯɨɬɶ ɢ ɛɵɥɚ ɫɜɹɡɚɧɚ ɫ ɤɚɥɢ-
ɛɪɨɦ ɚɪɬɟɪɢɢ ɢ ɬɟɫɧɨ ɤɨɪɪɟɥɢɪɨɜɚɥɚ ɫɨ ɫɬɟɩɟɧɶɸ 
ɝɢɩɟɪɬɪɨɮɢɢ ȽɆɄ, ɬɟɦ ɧɟ ɦɟɧɟɟ ɧɟ ɜɥɢɹɥɚ ɧɚ ɨɬ-
ɧɨɫɢɬɟɥɶɧɭɸ ɬɨɥɳɢɧɭ ɫɨɫɭɞɢɫɬɨɣ ɫɬɟɧɤɢ, ɬɨ ɟɫɬɶ 
ɧɟ ɨɛɥɚɞɚɥɚ ɜɚɡɨɨɛɫɬɪɭɤɬɢɜɧɨɫɬɶɸ.

ɋɬɪɭɤɬɭɪɨɣ, ɫɭɠɢɜɚɸɳɢɣ ɩɪɨɫɜɟɬ ɚɪɬɟɪɢɢ, ɹɜ-
ɥɹɥɢɫɶ ɝɢɩɟɪɬɪɨɮɢɪɨɜɚɧɧɵɟ ȽɆɄ. ȼɵɪɚɠɟɧɧɨɫɬɶ 
ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ ɛɵɥɚ ɛɨɥɶɲɟɣ ɜ ɫɨɫɭɞɚɯ ɦɟɧɶɲɟɝɨ 
ɤɚɥɢɛɪɚ, ɨ ɱɟɦ ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɥɢ ɞɚɧɧɵɟ ɬɚɛɥɢ-
ɰɵ 4 ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɯɚɪɚɤɬɟɪ ɤɨɪɪɟɥɹɰɢɢ ɦɟɠ-
ɞɭ ɡɧɚɱɟɧɢɹɦɢ Ⱦɧɚɪ ɢ ɂɄ.

ゑ▲çÜÑ▲
Ɋɚɡɜɢɬɢɟ ɜɵɪɚɠɟɧɧɨɝɨ ɩɟɪɢɜɚɫɤɭɥɹɪɧɨɝɨ ɫɤɥɟ-

ɪɨɡɚ ɧɚ ɮɨɧɟ ɩɪɢɡɧɚɤɨɜ ɤɨɧɢɨɬɢɱɟɫɤɨɝɨ ɜɨɫɩɚɥɟ-
ɧɢɹ ɜ ɪɟɫɩɢɪɚɬɨɪɧɵɯ ɫɬɪɭɤɬɭɪɚɯ ɥɟɝɤɢɯ ɹɜɥɹɟɬɫɹ 
ɧɟɫɨɦɧɟɧɧɵɦ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨɦ ɩɧɟɜɦɨɤɨɧɢɨɬɢ-
ɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɪɟɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɨɫɭɞɨɜ 
ɥɟɝɤɢɯ. ɂɡɦɟɧɟɧɢɹ ɜ ɚɪɬɟɪɢɹɯ ɆɄɄ, ɬɚɤɢɟ ɤɚɤ 
ɭɜɟɥɢɱɟɧɢɟ ɬɨɥɳɢɧɵ ɷɧɞɨɬɟɥɢɚɥɶɧɨɝɨ ɫɥɨɹ, ɝɢ-
ɩɟɪɬɪɨɮɢɹ ɝɥɚɞɤɨɦɵɲɟɱɧɵɯ ɫɬɪɭɤɬɭɪ ɢ ɪɚɡɜɢɬɢɟ 
ɩɟɪɢɜɚɫɤɭɥɹɪɧɨɝɨ ɫɤɥɟɪɨɡɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɩɨɧɹɬɢɸ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɢ ɩɪɢɜɨɞɹɳɢɟ ɤ ɡɧɚɱɢ-
ɬɟɥɶɧɨɦɭ ɭɦɟɧɶɲɟɧɢɸ ɩɪɨɫɜɟɬɚ ɚɪɬɟɪɢɣ ɢ, ɤɚɤ 
ɫɥɟɞɫɬɜɢɟ, ɫɨɡɞɚɸɳɢɟ ɭɫɥɨɜɢɹ ɞɥɹ ɪɚɡɜɢɬɢɹ ɥɟ-
ɝɨɱɧɨɣ ɝɢɩɟɪɬɨɧɢɢ, ɦɚɧɢɮɟɫɬɧɨ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɭ ɲɚɯɬɟɪɨɜ ɭɠɟ ɧɚ ɪɚɧɧɢɯ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɯ ɞɨɤɥɢ-
ɧɢɱɟɫɤɨɣ ɢ ɞɨɪɟɧɬɝɟɧɨɥɨɝɢɱɟɫɤɨɣ ɫɬɚɞɢɹɯ ɩɵɥɟ-
ɜɨɣ ɩɚɬɨɥɨɝɢɢ ɨɪɝɚɧɨɜ ɞɵɯɚɧɢɹ.

Ɂɧɚɱɢɬɟɥɶɧɚɹ ɫɬɟɩɟɧɶ ɝɢɩɟɪɬɪɨɮɢɢ ȽɆɄ, ɨɛ-
ɥɚɞɚɸɳɢɯ ɫɩɨɫɨɛɧɨɫɬɶɸ ɤ ɫɢɧɬɟɡɭ ɤɨɥɥɚɝɟɧɚ, 
ɯɨɪɨɲɨ ɢɡɜɟɫɬɧɚɹ ɢɯ ɩɪɢɱɚɫɬɧɨɫɬɶ ɤ ɩɪɨɰɟɫɫɚɦ 
ɩɟɪɟɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɨɞɟɪɠɚɳɢɯ ɢɯ ɫɬɪɭɤɬɭɪ 
ɢ ɜɨɫɩɚɥɢɬɟɥɶɧɚɹ ɫɭɳɧɨɫɬɶ ɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɤɨ-
ɧɢɨɬɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨɡɜɨɥɹɸɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶ 
ɝɢɩɟɪɬɪɨɮɢɸ ȽɆɄ ɧɟ ɤɚɤ ɤɨɦɩɟɧɫɚɬɨɪɧɭɸ ɢɥɢ 
ɪɟɚɤɬɢɜɧɭɸ ɪɟɚɤɰɢɸ, ɚ ɤɚɤ ɨɞɧɨ ɢɡ ɩɪɨɹɜɥɟɧɢɣ 
ɫɢɫɬɟɦɧɨɝɨ ɤɨɧɢɨɬɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɪɚɡɵɝɪɵɜɚ-
ɸɳɟɝɨɫɹ ɜ ɫɬɟɧɤɟ ɥɟɝɨɱɧɵɯ ɫɨɫɭɞɨɜ ɢ, ɤɚɤ ɫɥɟɞ-
ɫɬɜɢɟ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɟɟ ɞɚɥɶɧɟɣɲɟɟ ɩɨɜɵɲɟɧɢɟ 
ɚɪɬɟɪɢɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜɬɨɪɢɱɧɨɝɨ ɯɚɪɚɤɬɟɪɚ. 

ɂɡ ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɜɧɟ ɡɚɜɢɫɢɦɨ-
ɫɬɢ ɨɬ ɫɬɚɠɚ ɪɚɛɨɬɵ ɜ ɩɨɞɡɟɦɧɵɯ ɭɫɥɨɜɢɹɯ ɭ ɪɚ-
ɛɨɬɧɢɤɨɜ ɭɝɨɥɶɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɫɨɡɞɚɸɬɫɹ 
ɭɫɥɨɜɢɹ ɞɥɹ ɪɚɡɜɢɬɢɹ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɨɣ ɩɚɬɨ-
ɥɨɝɢɢ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɨɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ ɡɞɨɪɨɜɶɹ 
ɪɚɛɨɬɧɢɤɨɜ ɭɝɨɥɶɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɞɨɥɠɧɚ 
ɛɵɬɶ ɤɨɦɩɥɟɤɫɧɨɣ. ɇɟɨɛɯɨɞɢɦɚ ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨ-

ɞɨɜ ɪɚɧɧɟɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɨɣ 
ɫɢɫɬɟɦɵ ɭ ɲɚɯɬɟɪɨɜ. ȼ ɪɚɡɪɹɞ ɨɛɹɡɚɬɟɥɶɧɵɯ ɦɟ-
ɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɧɚ ɧɚɲ ɜɡɝɥɹɞ, ɞɨɥɠɧɨ ɜ ɩɨɥ-
ɧɨɣ ɦɟɪɟ ɜɨɣɬɢ ɞɨɩɩɥɟɪɷɯɨɤɚɪɞɢɨɝɪɚɮɢɱɟɫɤɨɟ ɢɫ-
ɫɥɟɞɨɜɚɧɢɟ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɥɚɬɟɧɬɧɨɣ ɢ ɧɚɱɚɥɶɧɨɣ 
ɫɬɚɞɢɣ ɥɟɝɨɱɧɨɣ ɝɢɩɟɪɬɨɧɢɢ ɭ ɲɚɯɬɟɪɨɜ.
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