
340 
 

ȺɇȺɅɂɁ ɉɈȼɊȿɀȾȺȿɆɈɋɌɂ ɈɋɇɈȼɇɕɏ ɍɁɅɈȼ ɋɂɋɌȿɆɕ 
ɌȿɉɅɈɋɇȺȻɀȿɇɂə 

 
ɂ.Ʌ. Ɇɨɫɤаɥёɜ, ȼ.ȼ. Ʌɢɬɜаɤ 

Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɗɇɂɇ, ɤаɮɟɞɪа «Ⱥɬɨɦɧɵɟ ɢ ɬɟɩɥɨɜɵɟ 
ɷɥɟɤɬɪɨɫɬаɧɰɢɢ»  

 
ɉɪɨɬяɠɟɧɧɨɫɬь ɰɟɧɬɪаɥɢɡɨɜаɧɧɵɯ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ (ɞаɥɟɟ ЦɌɋ) ɜ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪаɰɢɢ, ɧаɱɢɧая ɫ β000-ɯ ɝɨɞɨɜ, ɩɨɫɬɟɩɟɧɧɨ ɢɞɟɬ ɧа ɫɧɢɠɟɧɢɟ, ɬаɤ ɡа θ ɥɟɬ ɫ β000 ɩɨ β00θ 
ɝɝ. ɫɧɢɠɟɧɢɟ ɫɨɫɬаɜɢɥɨ10 07β ɤɦ (η,4% ɨɬ ɩɪɨɬяɠɟɧɧɨɫɬɢ β000ɝ.), а ɡа ɫɥɟɞɭɸɳɭɸ 
шɟɫɬɢɥɟɬɤɭ – 5 βγ8 ɤɦ (β,8% ɨɬ ɩɪɨɬяɠɟɧɧɨɫɬɢ β000ɝ.). 

 
Ɋɢɫ. 1.  ɉɪɨɬяɠɟɧɧɨɫɬь ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ ЦɌɋ ɜ ɞɜɭɯɬɪɭɛɧɨɦ ɢɫɱɢɫɥɟɧɢɢ (ɜ ɤɦ) 

 
ɉɪɢ ɷɬɨɦ ɨɤɨɥɨ 74% ɫɨɫɬаɜɥяɸɬ ɤɜаɪɬаɥьɧɵɟ ɫɟɬɢ, ɭɫɥɨɜɧɵɣ ɞɢаɦɟɬɪ ɤɨɬɨɪɵɯ ɧɟ 

ɩɪɟɜɵшаɟɬ β00 ɦɦ. Ɉɫɬаɜшɢɟɫя βθ% ɩɪɢɯɨɞяɬɫя ɧа ɦаɝɢɫɬɪаɥьɧɵɟ ɫɟɬɢ, ɩɪɢɱɟɦ ɛɨɥьшая ɢɯ 
ɱаɫɬь – ɷɬɨ ɫɟɬɢ ɭɫɥɨɜɧɵɦ ɞɢаɦɟɬɪɨɦ ɨɬ β00 ɞɨ 400 ɦɦ (θβ,4%). ɉɪɨɬяɠɟɧɧɨɫɬь ɫɟɬɟɣ ɫ 
ɪаɡɛɢɜɤɨɣ ɩɨ ɞɢаɦɟɬɪаɦ ɩɪɟɞɫɬаɜɥɟɧа ɧа ɪɢɫɭɧɤɟ 1. Д1Ж 

ɇа ɫɟɝɨɞɧяшɧɢɣ ɞɟɧь ɨɤɨɥɨ 7η% ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ ɜɵɪаɛɨɬаɥɢ ɫɜɨɣ 
ɫɪɨɤ ɛɟɡаɜаɪɢɣɧɨɣ ɫɥɭɠɛɵ, ɤ ɬɨɦɭ ɠɟ ɩɨɥɨɜɢɧа ɢɡ ɧɢɯ ɧаɯɨɞяɬɫя ɜ аɜаɪɢɣɧɨɦ ɫɨɫɬɨяɧɢɢ ɢ 
ɬɪɟɛɭɸɬ ɧɟɡаɦɟɞɥɢɬɟɥьɧɨɝɨ ɤаɩɢɬаɥьɧɨɝɨ ɪɟɦɨɧɬа. 

ȿɫɥɢ ɝɨɜɨɪɢɬь ɨ ɩɨɬɟɪяɯ, ɬɨ ɩɨɬɟɪɢ ɫ ɧɟɪаɫɩɪɟɞɟɥɟɧɧɨɣ ɫɟɬɟɜɨɣ ɜɨɞɨɣ (ɭɬɟɱɤɢ ɢ 
ɧɟɭɱɬɟɧɧɵɟ ɪаɫɯɨɞɵ ɫɟɬɟɜɨɣ ɜɨɞɵ) ɜ ɋЦɌ ɫɨɫɬаɜɥяɸɬ ɜ ɫɪɟɞɧɟɦ ɩɨ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪаɰɢɢ 
14-ββ% ɨɬ ɨɛɴɟɦɨɜ ɰɢɪɤɭɥɢɪɭɸɳɟɣ ɫɟɬɟɜɨɣ ɜɨɞɵ ɜ ɝɨɞ, а ɮаɤɬɢɱɟɫɤɢɟ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɜ 
ɧɟɤɨɬɨɪɵɯ ɪɟɝɢɨɧаɯ ɞɨɫɬɢɝаɸɬ ɨɬɦɟɬɤɢ ɜ 4η% ɨɬ ɨɬɩɭɫɤа ɜ ɫɟɬь. ДβЖ 

ɉɨɜɪɟɠɞɟɧɢя ɭɱаɫɬɤɨɜ ɬɪɭɛɨɩɪɨɜɨɞа ɢɥɢ ɨɛɨɪɭɞɨɜаɧɢя ɬɟɩɥɨɜɨɣ ɫɟɬɢ, ɤɨɬɨɪɵɟ ɜɟɞɭɬ 
ɤ ɧɟɦɟɞɥɟɧɧɨɦɭ ɨɬɤɥɸɱɟɧɢɸ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɭɱаɫɬɤа, ɨɩɪɟɞɟɥяɸɬ, ɤаɤ ɨɬɤаɡ. [3] 

К ɨɬɤаɡаɦ ɩɪɢɜɨɞяɬ ɫɥɟɞɭɸɳɢɟ ɩɨɜɪɟɠɞɟɧɢя ɷɥɟɦɟɧɬɨɜ ɬɟɩɥɨɜɨɣ ɫɟɬɢ (ɪɢɫɭɧɨɤ β)μ 
– ɬɪɭɛɨɩɪɨɜɨɞɵμ ɫɤɜɨɡɧɵɟ ɤɨɪɪɨɡɢɨɧɧɵɟ ɩɨɜɪɟɠɞɟɧɢя ɬɪɭɛν ɪаɡɪɵɜɵ ɫɜаɪɧɵɯ 

шɜɨɜν 
– ɤɨɦɩɟɧɫаɬɨɪɵμ ɤɨɪɪɨɡɢя ɫɬаɤаɧаν ɜɵɯɨɞ ɢɡ ɫɬɪɨя ɝɪɭɧɞɛɭɤɫɵν 
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2000 141673,0 28959,0 10558,0 5396,0 186586,0
2006 131717,0 28001,0 10156,0 6640,0 176514,0
2012 126233,0 28100,0 10100,0 6843,0 171276,0
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Ɋɢɫ. β. Ɉɬɤаɡɵ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ ɫ ɪаɫɩɪɟɞɟɥɟɧɢɟɦ ɩɨ ɷɥɟɦɟɧɬаɦ ɜɨɡɧɢɤɧɨɜɟɧɢя (ɜ %) 

– аɪɦаɬɭɪаμ ɤɨɪɪɨɡɢя ɤɨɪɩɭɫа ɢɥɢ ɛаɣɩаɫа ɡаɞɜɢɠɤɢν ɢɫɤɪɢɜɥɟɧɢɟ ɢɥɢ ɩаɞɟɧɢɟ 
ɞɢɫɤɨɜν ɧɟɩɥɨɬɧɨɫɬь ɮɥаɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣν ɡаɫɨɪɵ, ɩɪɢɜɨɞяɳɢɟ ɤ ɧɟɝɟɪɦɟɬɢɱɧɨɫɬɢ 
ɨɬɤɥɸɱɟɧɧɨɝɨ ɭɱаɫɬɤа. 

ɉɨɜɪɟɠɞɟɧɢя ɜ ɭɤаɡаɧɧɵɯ ɷɥɟɦɟɧɬаɯ ɜɨɡɧɢɤаɸɬ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭаɬаɰɢɢ ɩɨɞ 
ɜɨɡɞɟɣɫɬɜɢɟɦ ɰɟɥɨɝɨ ɪяɞа ɧɟɛɥаɝɨɩɪɢяɬɧɵɯ ɮаɤɬɨɪɨɜ, ɯɨɬя ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱаяɯ, ɩɪɢɱɢɧаɦɢ 
яɜɥяɸɬɫя ɞɟɮɟɤɬɵ ɪɟɦɨɧɬа ɢɥɢ ɦɨɧɬаɠа 

Ⱥɧаɥɢɡɢɪɭя ɫɬаɬɢɫɬɢɤɭ ɩɨɜɪɟɠɞаɟɦɨɫɬɢ ɡа ɩɨɫɥɟɞɧɢɟ γθ ɥɟɬ ɦɨɠɧɨ ɞɨɫɬɨɜɟɪɧɨ 
ɭɬɜɟɪɠɞаɬь, ɱɬɨ ɧаɢɛɨɥɟɟ ɱаɫɬɨɣ ɩɪɢɱɢɧɨɣ ɩɨɜɪɟɠɞɟɧɢɣ ɬɪɭɛɨɩɪɨɜɨɞɨɜ (ɜ θγ%) яɜɥяɟɬɫя 
ɧаɪɭɠɧая ɤɨɪɪɨɡɢя. Кɨɥɢɱɟɫɬɜɨ ɩɨɜɪɟɠɞɟɧɢɣ, ɫɜяɡаɧɧɵɯ ɫ ɪаɡɪɵɜɨɦ ɩɪɨɞɨɥьɧɵɯ ɢ 
ɩɨɩɟɪɟɱɧɵɯ ɫɜаɪɧɵɯ шɜɨɜ ɬɪɭɛ (γγ%), ɡɧаɱɢɬɟɥьɧɨ ɦɟɧьшɟ, ɱɟɦ ɤɨɪɪɨɡɢɨɧɧɵɯ (θ7%). 
Ɉɫɧɨɜɧɵɦɢ ɩɪɢɱɢɧаɦɢ ɪаɡɪɵɜɨɜ ɫɜаɪɧɵɯ шɜɨɜ яɜɥяɸɬɫя ɞɟɮɟɤɬɵ ɫɜаɪɤɢ ɬɪɭɛ ɩɪɢ ɦɨɧɬаɠɟ 
(16%). [4]  

ɉɪɢɱɢɧɵ ɨɬɤаɡɨɜ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɪɟɞɫɬаɜɥɟɧɵ ɧа ɪɢɫɭɧɤɟ γ. 
 



342 
 

 
Ɋɢɫ. γ. Ɉɬɤаɡɵ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɫ ɪаɫɩɪɟɞɟɥɟɧɢɟɦ ɩɨ ɩɪɢɱɢɧаɦ ɜɨɡɧɢɤɧɨɜɟɧɢя (ɜ %) 

ɇа ɪɢɫɭɧɤɟ 4 ɩɪɟɞɫɬаɜɥɟɧɵ ɩɪɢɱɢɧɵ ɨɬɤаɡɨɜ ɤɨɦɩɟɧɫаɬɨɪɨɜ. ɏаɪаɤɬɟɪɧɵɟ ɦɟɫɬа 
ɞɟɮɟɤɬɨɜ ɤɨɦɩɟɧɫаɬɨɪɨɜ ɨɩɪɟɞɟɥяɸɬɫя ɢɯ ɤɨɧɫɬɪɭɤɰɢɟɣμ 

- ɉ-ɨɛɪаɡɧɵɟ ɤɨɦɩɟɧɫаɬɨɪɵμ ɫɥаɛɵɦ ɦɟɫɬɨɦ яɜɥяɟɬɫя «ɫɩɢɧɤа» ɤɨɦɩɟɧɫаɬɨɪа. 
Ⱦɟɮɟɤɬ ɧаɱɢɧаɟɬ ɪаɡɜɢɜаɬьɫя ɧа ɧаɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɪаɫɩɪɨɫɬɪаɧяɟɬɫя ɜ ɜɢɞɟ ɬɪɟɳɢɧ, 
ɤɨɬɨɪɵɟ ɪаɫɩɨɥаɝаɸɬɫя ɜ ɦɟɫɬаɯ ɝɢɛа ɬɪɭɛɵ ɤаɤ ɧа ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɟ ɝɢɛа, ɬаɤ ɢ ɧа 
ɧаɪɭɠɧɨɣ. 

- ɋаɥьɧɢɤɨɜɵɟ ɤɨɦɩɟɧɫаɬɨɪɵμ ɢɡɧашɢɜаɟɬɫя ɧаɛɢɜɤа, ɢ ɤɨɦɩɟɧɫаɬɨɪ ɧаɱɢɧаɟɬ 
ɩɨɞɬɟɤаɬь, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨяɜɥɟɧɢɸ яɡɜɟɧɧɨɣ ɤɨɪɪɨɡɢɢ. 

- Ʌɢɧɡɨɜɵɟ ɤɨɦɩɟɧɫаɬɨɪɵμ ɩɪɢ ɧɟɫɨɨɫɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɪаɡɪɭшаɟɬɫя ɥɢɧɢя 
ɫɜаɪɧɨɝɨ шɜа. 

- ɋɢɥьɮɨɧɧɵɟ ɤɨɦɩɟɧɫаɬɨɪɵμ ɤɨɧɫɬɪɭɤɰɢя ɢɯ ɬаɤɨɜа, ɱɬɨ ɨɧа ɧɟ ɫɩɨɫɨɛɧа 
ɨɛɟɫɩɟɱɢɬь ɝɢɞɪɨɢɡɨɥяɰɢɸ ɩɨɞɜɢɠɧɨɣ ɱаɫɬɢ ɤɨɦɩɟɧɫаɬɨɪа, ɜ ɪɟɡɭɥьɬаɬɟ ɱɟɝɨ ɜɧɭɬɪɢ 
ɤɨɦɩɟɧɫаɬɨɪа ɧаɛɥɸɞаɟɬɫя ɩɨɜɵшɟɧɧая ɜɥаɠɧɨɫɬь, ɷɬɨ ɜɟɞɟɬ ɤ ɧаɦɨɤаɧɢɸ ɬɟɩɥɨɜɨɣ 
ɢɡɨɥяɰɢɢ ɢ, ɤаɤ ɫɥɟɞɫɬɜɢɟ, ɤ ɭɫɢɥɟɧɧɨɣ ɩɪɨɰɟɫɫа ɤɨɪɪɨɡɢɢ. [5] 
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Ɋɢɫ. 4. Ɉɬɤаɡɵ ɤɨɦɩɟɧɫаɬɨɪɨɜ ɫ ɪаɫɩɪɟɞɟɥɟɧɢɟɦ ɩɨ ɩɪɢɱɢɧаɦ ɜɨɡɧɢɤɧɨɜɟɧɢя (ɜ %) 

 
Ɋɢɫ. η. Ɉɬɤаɡɵ аɪɦаɬɭɪɵ ɫ ɪаɫɩɪɟɞɟɥɟɧɢɟɦ ɩɨ ɩɪɢɱɢɧаɦ ɜɨɡɧɢɤɧɨɜɟɧɢя (ɜ %) 

ɉɪɢɱɢɧɵ ɨɬɤаɡɨɜ аɪɦаɬɭɪɵ ɪаɡɧɨɨɛɪаɡɧɵ (ɪɢɫɭɧɨɤ η)μ ɷɬɨ ɦɨɠɟɬ ɛɵɬь ɢ ɧаɪɭɠɧая 
ɤɨɪɪɨɡɢя (η%), ɢ ɧɟɞɨɫɬаɬɤɢ ɷɤɫɩɥɭаɬаɰɢɢ (1η%).  

ɇɟɞɨɫɬаɬɤɢ ɷɤɫɩɥɭаɬаɰɢɢ ɫɜяɡаɧɵ ɜ ɨɫɧɨɜɧɨɦ ɫ ɬɟɦ, ɱɬɨ ɡаɩɨɪɧɭɸ аɪɦаɬɭɪɭ 
ɧаɱɢɧаɸɬ ɢɫɩɨɥьɡɨɜаɬь ɜ ɤаɱɟɫɬɜɟ ɪɟɝɭɥɢɪɭɸɳɟɣ, ɜ ɪɟɡɭɥьɬаɬɟ ɱɟɝɨ ɩɨяɜɥяɸɬɫя ɪаɡɥɢɱɧɵɟ 
ɞɟɮɟɤɬɵ (ɪаɫɫɬɪɨɣɫɬɜа ɮɥаɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣν ɡаɤɥɢɧɢɜаɧɢɟ, ɡаɫɨɪɵ, ɢ ɩаɞɟɧɢɟ ɞɢɫɤɨɜ). 

ȼɵɫɨɤɢɟ ɩɨɤаɡаɬɟɥɢ ɧɟɜɵяɜɥɟɧɧɵɯ ɞɟɮɟɤɬɨɜ (γη%) ɨɛɴяɫɧяɸɬɫя ɬɟɦ, ɱɬɨ ɞɟɮɟɤɬɵ 
аɪɦаɬɭɪɵ ɜ ɛɨɥьшɢɧɫɬɜɟ ɫɥɭɱаɟɜ ɜɵяɜɥяɸɬɫя ɧɟ ɜ ɯɨɞɟ ɪɟɜɢɡɢɢ, а ɩɨ ɢɬɨɝаɦ ɩɪɨɜɨɞɢɦɵɯ 
ɩɟɪɟɤɥɸɱɟɧɢɣ, ɤɨɝɞа ɭɠɟ ɧɟ ɩɪɟɞɫɬаɜɥяɟɬɫя ɜɨɡɦɨɠɧɵɦ ɤɥаɫɫɢɮɢɰɢɪɨɜаɬь ɩɪɢɱɢɧɭ 
ɜɨɡɧɢɤɧɨɜɟɧɢя ɞɟɮɟɤɬа. 

ɇɢɠɟ (ɪɢɫɭɧɨɤ θ) ɩɪɟɞɫɬаɜɥɟɧɵ ɨɬɤаɡɵ ɩɪɨɱɢɯ ɷɥɟɦɟɧɬɨɜ. 
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1978Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ 
1979Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ 
1980Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ 
1983Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ 
1984Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ 
1999Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ 
2001Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ Ɉɫɧɨɜɧɨ 
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Ɋɢɫ. θ. Ɉɬɤаɡɵ ɩɪɨɱɢɯ ɷɥɟɦɟɧɬɨɜ ɫ ɪаɫɩɪɟɞɟɥɟɧɢɟɦ ɩɨ ɩɪɢɱɢɧаɦ ɜɨɡɧɢɤɧɨɜɟɧɢя (ɜ %) 

К ɩɪɨɱɢɦ ɷɥɟɦɟɧɬаɦ ɨɬɧɟɫɟɧɵμ ɨɩɨɪɵ (ɫɤɨɥьɡяɳɢɟ ɢ ɧɟɩɨɞɜɢɠɧɵɟ), ɬɟɩɥɨɜɵɟ 
ɤаɦɟɪɵ, ɢ ɞɪɭɝɢɟ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɟ ɷɥɟɦɟɧɬɵ, ɨɛɟɫɩɟɱɢɜаɸɳɢɟ ɧаɞɟɠɧɨɟ ɬɟɩɥɨɫɧаɛɠɟɧɢɟ ɢ 
ɧаɯɨɞяɳɢɟɫя ɩɨɞ ɩɨɫɬɨяɧɧɨɣ ɧаɝɪɭɡɤɨɣ. ɉɨɷɬɨɦɭ ɩɨɜɪɟɠɞɟɧɢя, ɩɪɢɜɟɞшɢɟ ɤ ɨɬɤаɡаɦ ɷɬɢɯ 
ɷɥɟɦɟɧɬɨɜ ɜ ɨɫɧɨɜɧɨɦ ɫɜяɡаɧɧɵ ɫ ɧаɪɭшɟɧɢɟɦ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭаɬаɰɢɢ ɢɥɢ ɫ 
ɧɟɞɨɛɪɨɤаɱɟɫɬɜɟɧɧɵɦ ɨɛɫɥɭɠɢɜаɧɢɟɦ. 

ЗȺКɅɘɑȿɇɂȿμ 
ȼ ɞаɧɧɨɣ ɪаɛɨɬɟ ɛɵɥɢ ɪаɫɫɦɨɬɪɟɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɧаɪɭшɟɧɢя ɜ ɪаɛɨɬɟ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɡа ɩɨɫɥɟɞɧɢɟ γθ ɥɟɬ. ȼɫɟ ɩɨɜɪɟɠɞɟɧɢя ɛɵɥɢ ɤɥаɫɫɢɮɢɰɢɪɨɜаɧɵ ɩɨ 
ɫɥɟɞɭɸɳɢɦ ɩɪɢɱɢɧаɦμ 

1. Кɨɧɫɬɪɭɤɬɢɜɧɵɟ ɞɟɮɟɤɬɵ ɢɦɟɸɬ ɦɟɫɬɨ ɤаɤ ɫɥɟɞɫɬɜɢɟ ɧɟɫɨɜɟɪшɟɧɫɬɜа ɩɪɨɟɤɬа. 
ɇаɢɛɨɥɟɟ ɱаɫɬɵɦ ɩɪɢɦɟɪɨɦ ɜɨɡɧɢɤɧɨɜɟɧɢя яɜɥяɟɬɫя ɩɪɟɜɵшɟɧɢɟ «ɩɢɤɨɜɵɯ» ɧаɝɪɭɡɨɤ ɧаɞ 
ɪаɫɱёɬɧɵɦɢ. Ɍаɤɢɟ ɩɪɟɜɵшɟɧɢя ɧɟɪɟɞɤɨ ɨɬɧɨɫяɬ ɤ ɧɟɞɨɫɬаɬɤаɦ ɷɤɫɩɥɭаɬаɰɢɢ. 

2. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɞɟɮɟɤɬɵ яɜɥяɸɬɫя ɫɥɟɞɫɬɜɢɟɦ ɧаɪɭшɟɧɢя ɧɨɪɦаɬɢɜɧɨɣ ɬɟɯɧɨɥɨɝɢɢ 
ɢɡɝɨɬɨɜɥɟɧɢя ɢɥɢ ɪɟɦɨɧɬа ɭɡɥа, ɞɟɬаɥɢ, ɷɥɟɦɟɧɬа (ɨɬɤаɡɵ, ɫɜяɡаɧɧɵɟ ɫ ɤаɱɟɫɬɜɨɦ ɦɟɬаɥɥа 
ɬɪɭɛ ɢ ɢɯ ɫɜаɪɤɨɣ). 

3. ɗɤɫɩɥɭаɬаɰɢɨɧɧɵɟ ɞɟɮɟɤɬɵ ɜɨɡɧɢɤаɸɬ ɢɡ-ɡа ɧаɪɭшɟɧɢɣ ɩɪаɜɢɥ, ɭɫɥɨɜɢɣ 
ɷɤɫɩɥɭаɬаɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜаɧɢя. 

4. ɋɬаɪɟɧɢɟ (ɢɡɧɨɫ) ɢɡɞɟɥɢя яɜɥяɟɬɫя ɜɧɭɬɪɟɧɧɢɦ ɫɜɨɣɫɬɜɨɦ ɨɛɴɟɤɬа. ȼ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭаɬаɰɢɢ ɩɨɫɬɟɩɟɧɧɨ ɧаɤаɩɥɢɜаɸɬɫя ɧɟɨɛɪаɬɢɦɵɟ ɞɟɮɟɤɬɵ ɦɟɬаɥɥа, ɢɡɨɥяɰɢɢ ɢ ɬ.ɩ. ȼ 
ɤɨɧɟɱɧɨɦ ɫɱёɬɟ, ɨɧɢ ɧаɪɭшаɸɬ ɩɪɨɱɧɨɫɬь, ɜɡаɢɦɨɞɟɣɫɬɜɢɟ, ɡаɡɨɪɵ, ɤɨɨɪɞɢɧаɰɢɸ ɱаɫɬɟɣ, 
ɞɟɬаɥɟɣ ɢ ɩɪɢɜɨɞɢɬ ɤ ɨɬɤаɡаɦ. 

5. ɇɟ ɜɵяɜɥɟɧɧɵɟ ɩɪɢɱɢɧɵ ɨɬɤаɡɨɜ ɢɦɟɸɬ ɦɟɫɬɨ ɩɪɢ ɛɨɥьшɢɯ ɨɛɴɟɦаɯ ɩɨɜɪɟɠɞɟɧɢɣ, 
ɤɨɝɞа ɧɟ ɭɞаёɬɫя ɭɫɬаɧɨɜɢɬь ɩɟɪɜɢɱɧɵɣ ɞɟɮɟɤɬ. ȼɦɟɫɬɟ ɫ ɬɟɦ ɧɟ ɜɵяɜɥɟɧɧɵɟ ɞɟɮɟɤɬɵ 
ɨɫɬаɸɬɫя ɜ ɭɡɥаɯ ɢ ɞɟɬаɥяɯ, яɜɥяяɫь ɫɤɪɵɬɵɦ ɨɱаɝɨɦ ɛɭɞɭɳɟɝɨ ɨɬɤаɡа, ɩɨɥɨɦɤɢ ɢɥɢ 
ɧɟɢɫɩɪаɜɧɨɫɬɢ. 

ɉɪɢɱɢɧɵ ɪаɫɫɦɨɬɪɟɧɧɵɟ ɜɵшɟ ɫɩɨɫɨɛɧɵ ɩɪɢɜɟɫɬɢ ɤ ɫɢɫɬɟɦаɬɢɱɟɫɤɨɦɭ ɩɨяɜɥɟɧɢɸ 
ɪаɡɥɢɱɧɨɝɨ ɪɨɞа ɨɬɤаɡɨɜ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦ ɬɟɩɥɨɫɧаɛɠɟɧɢя ɢ аɜаɪɢɣ. ȼɨɡɧɢɤаɸɳɢɟ 
ɩɨɜɪɟɠɞɟɧɢя ɫɩɨɫɨɛɧɵ ɩɪɢɜɟɫɬɢ ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɦаɬɟɪɢаɥьɧɨɦɭ ɭɳɟɪɛɭ (ɞɟɫяɬɤɢ 
ɦɢɥɥɢɨɧɨɜ ɪɭɛɥɟɣ). ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦ ɩɪɢɧɰɢɩɢаɥьɧɨ ɧɨɜɵɣ ɩɨɞɯɨɞ ɤ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɞɢаɝɧɨɫɬɢɪɨɜаɧɢɸ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɬ ɜɵяɜɥяɬь ɞɟɮɟɤɬ ɧа ɷɬаɩɟ ɟɝɨ 
ɡаɪɨɠɞɟɧɢя, ɞɨ ɩɟɪɟɯɨɞа ɜ ɨɬɤаɡ. 
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ɋɉɂɋɈК ɂɋɉɈɅɖЗɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂКɈȼ 
1. Ɋɨɫɫɢɣɫɤɢɣ ɫɬаɬɢɫɬɢɱɟɫɤɢɣ ɟɠɟɝɨɞɧɢɤ ɡа ɩɟɪɢɨɞɵ ɫ β000 ɩɨ β01γ ɝɝ. 
2. ɇаɰɢɨɧаɥьɧɵɣ Ⱦɨɤɥаɞ ɨ ɬɟɩɥɨɫɧаɛɠɟɧɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪаɰɢɢ.// ɇɨɜɨɫɬɢ 

ɬɟɩɥɨɫɧаɛɠɟɧɢя. β001., № 4. 
3. ȽɈɋɌ β7.00β-8λ «ɇаɞɟɠɧɨɫɬь ɜ ɬɟɯɧɢɤɟ». 
4. ɋɭɪɢɫ Ɇ.Ⱥ., Ʌɢɩɨɜɫɤɢɯ ȼ.Ɇ. Заɳɢɬа ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ ɨɬ ɧаɪɭɠɧɨɣ 

ɤɨɪɪɨɡɢɢ. –Ɇ.μ ɗɧɟɪɝɨаɬɨɦɢɡɞаɬ, β00γ. –β1θ ɫ. 
5. Ȼɟɥяɣɤɢɧа ɂ.ȼ., ȼɢɬаɥьɟɜ ȼ.ɉ. ɢ ɞɪ. ȼɨɞяɧɵɟ ɬɟɩɥɨɜɵɟ ɫɟɬɢμ ɋɩɪаɜ. ɩɨɫɨɛ. ɩɨ 

ɩɪɨɟɤɬɢɪɨɜаɧɢɸ.– Ɇ.μ ɗɧɟɪɝɨаɬɨɦɢɡɞаɬ, 1λ88.– γ7θ ɫ. 
 
ɇаɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥьμ ȼ.ȼ. Ʌɢɬɜаɤ, ɞ.ɬ.ɧ., ɩɪɨɮɟɫɫɨɪ ɤаɮɟɞɪɵ аɬɨɦɧɵɯ ɢ ɬɟɩɥɨɜɵɯ 

ɷɥɟɤɬɪɨɫɬаɧɰɢɣ Ɍɉɍ. 
 
 
 
 

ɊȿȺɄɌɈɊɕ Ȼɇ ɋ ɌɀɆɌ 
 

Ⱦ.ɗ. ȼɞɨɜɢɧ  
ɇаɰɢɨɧаɥьɧɵɣ ɢɫɫɥɟɞɨɜаɬɟɥьɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, 

ɗɧɟɪɝɟɬɢɱɟɫɤɢɣ ɂɧɫɬɢɬɭɬ, Ⱥɬɨɦɧɵɟ ɢ Ɍɟɩɥɨɜɵɟ ɷɥɟɤɬɪɨɫɬаɧɰɢɢ 
 

ȼȼȿȾȿɇɂȿ 
ɋɨɜɪɟɦɟɧɧая яɞɟɪɧая ɷɧɟɪɝɟɬɢɤа ɩɟɪɟɠɢɜаɟɬ ɧɟ ɫаɦɵɣ ɩɪɨɫɬɨɣ ɩɟɪɢɨɞ. 

ɋɜɢɞɟɬɟɥьɫɬɜɨɦ ɷɬɨɝɨ яɜɥяɟɬɫя ɬɨ, ɱɬɨ ɨɧа ɩɨɞɜɟɪɝаɟɬɫя ɤɪɢɬɢɤɟ, ɜɩɥɨɬь ɞɨ ɬɪɟɛɨɜаɧɢя ɟɟ 
ɩɨɥɧɨɝɨ ɡаɩɪɟɬа. ɇɟɫɦɨɬɪя ɧа ɬɨ, ɱɬɨ ɜ ɩɨɞɨɛɧɨɣ ɤɪɢɬɢɤɟ ɱаɫɬɨ ɩɪɢɫɭɬɫɬɜɭɟɬ ɫɭɛɴɟɤɬɢɜɢɡɦ, 
а ɬɨ ɢ ɩɨɥɧая ɧɟɨɛɴɟɤɬɢɜɧɨɫɬь, ɫɥɟɞɭɟɬ ɩɪɢɡɧаɬь, ɱɬɨ ɜɟɫɤɢɟ ɨɫɧɨɜаɧɢя ɞɥя ɤɪɢɬɢɤɢ 
ɢɦɟɸɬɫя. Ɋаɡɜɢɜаɸɳаяɫя яɞɟɪɧая ɷɧɟɪɝɟɬɢɤа, ɤаɤ ɢ ɥɸɛая ɬɟɯɧɨɥɨɝɢя, ɞɨɥɠɧа ɩɨɫɬɨяɧɧɨ 
ɫɨɜɟɪшɟɧɫɬɜɨɜаɬьɫя. Ɋаɫɫɦаɬɪɢɜая   ɪɨɥь яɞɟɪɧɨɣ ɷɧɟɪɝɟɬɢɤɢ ɜ ɦɢɪɨɜɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɟ ɢɦɟɟɬ ɫɦɵɫɥ ɜɵɞɟɥɢɬь ɨɫɧɨɜɧɭɸ ɩɪɨɛɥɟɦɭ - ɷɤɨɥɨɝɢɱɟɫɤая ɛɟɡɨɩаɫɧɨɫɬь. 

Ɋɟшɢɬь ɷɬɭ ɩɪɨɛɥɟɦɭ ɜ ɡɧаɱɢɬɟɥьɧɨɣ ɦɟɪɟ ɩɨɦɨɝаɟɬ ɢɫɩɨɥьɡɨɜаɧɢɟ ɌɀɆɌ ɜ əɊ. 
ɇаɢɛɨɥɟɟ ɪаɫɩɪɨɫɬɪаɧɟɧɧɵɦɢ яɜɥяɸɬɫя ɫɜɢɧɟɰ ɢ ɷɜɬɟɤɬɢɤа ɫɜɢɧɟɰ-ɜɢɫɦɭɬ.  ɇаɩɪɢɦɟɪ, ɩɪɢ 
ɩɪɢɦɟɧɟɧɢɢ ɥɟɝɤɢɯ ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ, ɬаɤɢɯ ɤаɤ ɧаɬɪɢɣ ɢ ɥɢɬɢɣ ɩɪɢ ɪаɛɨɱɢɯ ɬɟɦɩɟɪаɬɭɪаɯ 
ɝɨɪяɬ ɧа ɜɨɡɞɭɯɟ ɢ аɤɬɢɜɧɨ ɪɟаɝɢɪɭɸɬ ɫ ɜɨɞɨɣ ɢ ɩаɪɨɜɨɞяɧɨɣ ɫɦɟɫьɸ – ɪаɛɨɱɢɦ ɬɟɥɨɦ ɜ 
ɰɢɤɥɟ Ɋɟɧɤɢɧа. ɉɪɨɞɭɤɬɵ, ɨɛɪаɡɭɸɳɢɟɫя ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɜɨɡɞɭɯа ɢ ɜɨɞɵ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ 
ɤɨɧɬɭɪ ɫ ɷɬɢɦɢ ɬɟɩɥɨɧɨɫɢɬɟɥяɦɢ, ɤɪɨɦɟ ɜɨɞɨɪɨɞа ɨɛɪаɡɭɸɬ ɦаɫɫɵ ɧɟɪаɫɬɜɨɪɢɦɵɯ ɩɪɢɦɟɫɟɣ 
ɫ ɬɟɦɩɟɪаɬɭɪɨɣ ɩɥаɜɥɟɧɢя ɫɭɳɟɫɬɜɟɧɧɨ ɜɵшɟ, ɱɟɦ ɭ ɠɢɞɤɨɝɨ ɦɟɬаɥɥа. ɗɬɢ ɩɪɢɦɟɫɢ ɦɨɝɭɬ 
ɢɡɦɟɧяɬь ɮɢɡɢɤɨ– ɯɢɦɢɱɟɫɤɢɟ  ɯаɪаɤɬɟɪɢɫɬɢɤɢ ɷɥɟɦɟɧɬɨɜ ɤɨɧɬɭɪа, ɭɫɥɨɜɢя ɬɟɩɥɨɨɛɦɟɧа ɜ 
ɧɢɯ ɢ ɧɟɨɛɪаɬɢɦɨ ɜɥɢяɬь ɧа ɷɤɫɩɥɭаɬаɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜа ɨɛɨɪɭɞɨɜаɧɢя ɢ ɤɨɧɬɭɪа. 

ɂɫɩɨɥьɡɨɜаɧɢɟ ɜɨɞɵ ɜ ɤаɱɟɫɬɜɟ ɬɟɩɥɨɧɨɫɢɬɟɥя ɬɨɠɟ ɢɦɟɟɬ ɪяɞ ɡɧаɱɢɬɟɥьɧɵɯ 
ɧɟɞɨɫɬаɬɤɨɜ. Ɉɞɧɢɦ ɢɡ ɧɢɯ яɜɥяɟɬɫя ɜɨɡɦɨɠɧɨɫɬь ɡаɦɟɪɡаɧɢя ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ ɩɪɢ 
ɬɟɦɩɟɪаɬɭɪɟ ɧɢɠɟ 0°ɋ ɢ, ɤаɤ ɫɥɟɞɫɬɜɢɟ, ɜɵɜɨɞ ɩɨɫɥɟɞɧɟɣ ɢɡ ɫɬɪɨя, ɢ ɨɩаɫɧɨɫɬь ɪаɡɪɭшɟɧɢя 
ɤɨɧɬɭɪа. ȿɳё ɨɞɧɨɣ ɩɪɨɛɥɟɦɨɣ яɜɥяɟɬɫя ɧɟɨɛɯɨɞɢɦɨɫɬь ɢɡɦɟɧɟɧɢя ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬаɜа 
ɜɨɞɵ ɩɟɪɟɞ ɢɫɩɨɥьɡɨɜаɧɢɟɦ ɞɥя ɜ ɜɢɞɟ ɬɟɩɥɨɧɨɫɢɬɟɥя ɢɥɢ ɪаɛɨɱɟɝɨ ɬɟɥа, ɨɞɧаɤɨ ɧɟ ɜɫɟɝɞа 
ɬɪɟɛɭɟɬɫя ɨɱɢɫɬɤа ɜɨɞɵ. ɉɪɢ ɬɟɦɩɟɪаɬɭɪɟ ɜɨɞɵ ɜɵшɟ 80°ɋ ɧаɱɢɧаɟɬɫя ɢɧɬɟɧɫɢɜɧɨɟ 
ɪаɡɥɨɠɟɧɢɟ ɤаɪɛɨɧаɬɧɵɯ ɫɨɥɟɣ ɢ ɨɬɥɨɠɟɧɢɟ ɧаɤɢɩɢ ɧа ɫɬɟɧɤаɯ ɩаɪɨɝɟɧɟɪаɬɨɪа ɢ ɬɪɭɛаɯ, ɱɬɨ 
яɜɥяɟɬɫя ɩɪɢɱɢɧɨɣ ɭɯɭɞшɟɧɢя ɬɟɩɥɨɨɬɞаɱɢ ɢ ɜɵɯɨɞа ɢɡ ɫɬɪɨя ɧаɝɪɟɜаɬɟɥьɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢɡ-
ɡа ɢɯ ɩɟɪɟɝɪɟɜа. 

ɗɜɬɟɤɬɢɤа ɫɜɢɧɟɰ-ɜɢɫɦɭɬ ɢ ɫɜɢɧɟɰ ɩɪɢ ɪаɛɨɱɢɯ ɬɟɦɩɟɪаɬɭɪаɯ ɫɥаɛɨ ɪɟаɝɢɪɭɸɬ ɫ 
ɤɨɦɩɨɧɟɧɬаɦɢ ɜɨɡɞɭɯа ɢ ɜɨɞɵν ɞаɧɧɵɟ ɩɪɨɰɟɫɫɵ ɜɡɪɵɜɨ – ɩɨɠаɪɨɛɟɡɨɩаɫɧɵ. Ɉɛɪаɡɭɸɳɢɟɫя 
ɩɪɨɞɭɤɬɵ ɪɟаɤɰɢɢ – ɨɤɫɢɞɵ ɬɟɩɥɨɧɨɫɢɬɟɥя, ɧɟɡаɜɢɫɢɦɨ ɨɬ ɢɯ ɦɟɫɬа ɪаɫɩɨɥɨɠɟɧɢя ɜ ɤɨɧɬɭɪɟ, 
ɬɟɯɧɢɱɟɫɤɢ ɩɪɨɫɬɨ ɜɨɫɫɬаɧаɜɥɢɜаɸɬɫя ɝаɡɨɜɵɦɢ ɫɦɟɫяɦɢ, ɧаɩɪɢɦɟɪ, ɧа ɨɫɧɨɜɟ ɜɨɞɨɪɨɞа. 


